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CIRCULATES IN EVERY PROVINCE IN CANADA

The GANADIAN MANUFACTURER

The following Editions 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

57. No. 12. TORONTO, OCTOBER 30, 1908. New Series Vo

BERTRAM BORING AND TURNING MILLS

Readily Convertible from Belt to Motcr Jrive or the Reverse |

ey J'm\urmm & S0NS Co.
LM

DUNDAS, ONT. CAN.

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 be readily applied after the machine is |
installed. Send for Boring Mill Catalogue. /

THE JOHN BERTRAM & SONS CO., Limited, - Dundas, Ontario, Canada
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LAURIE
Power Pumps

= FOR =
General Water Supply, Municipal
Water Works, Mine Pumping, etc.
WRITE FOR BULLETIN

[AURE NGINE & MAGHNE G0 L1,

MONTREAL

YOUR ENQUIRIES WILL RECEIVE
CAREFUL AND PROMFT ATTENTION

‘““EVERYTHING IN AIR MACHINERY"”

canapian RAND co.,uimiten

MONTREAL, CANADA

TORONTO
1105 TRADERS CANK BUILDING

Stationary and Portable Forges,

i Engineers and Manufacturers

Cupola Blowers,
Dust and Shavings Collectors, and Steam Specialties, such as Back Pressure
Valves, 0il Separators, Exhaust Heads, Ete.

VERTICAL AND HORIZONTAL STEAM ENGINES

SHELDONS, LIMITED

HOT BLAST HEATING

MECHANICAL DRAFT

DRYING SYSTEMS OF ALL KINDS

FOR DRYING ANY MATERIAL

SHAVINGS EXHAUST SYSTEMS
INSTALLED COMPLETE

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

Transfer Cars,

Brick Dryers,
Turntables, Ete.

Exhaust Fans, Planing Mill Exhausters

GALT, ONT.

When Writing Advertisers Please Mention The Canadian Manufacturer.
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GOLDIE CORLISS.
Wheelock Slow Speed.
Ideal High Speed

STEAM ENGINES

BOILERS, HEATERS,
PUMPS, CONDENSERS

POWER HOUSE OF CORPORATION oF EAST TORONTO,
tquippED WitH HEAVY DUTY GOLDIE OORLISS Everything Pertaining to Complete
ENGINE, DIRECT CONNECTED. Modern Power Equipment

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

THE GOL')IE & MCCULLOCH CO., LimiTep
GALT, ONTARIO, CANADA

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

Reliable as Steam -- But Cheaper

Warren Gas Power Plants

We ask you to take nothing on trust,

We prove before asking you to pay.

The Tlm of this apparatus to sus-

tain contisuous runs under the most

e T

severe conditions is attested by more
than 1,000 power users. Let us tell
vou how to cut your fuel bill in half.

WARREN TANDEM ENGINE. Sizes to 1,000 M.P.
Engines of this type operating within a short
distance of Toronto have establisheo Worild's

Write for lllustrated Literature!
Records for Reliability and Fuel Economy.

W. H. OLIVER @ CO.

McKinnon Building, Toronto

Exclusive Canadian Sales Agents

When Writing Adver lsers Please Mention The Canadian Manufacturer.
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ROBB-MUMFORD

WATER TUBE BOILER

Free Expanalon of Tubes,
Perfect Water Circulation,
Dry or Superheated Steam,
Half the usual number of

T S Wl Handholes.
Robb Engmeermg Co,,

aders Bank Building, Toronto; Willilam McKay, Manager.
DISTRICT OFHGIG Ball Telephone Buildin Montro-l Watson Jack, Manager.
| Union Bank Building, innlnog J. ' Porter, Manager.

MORISON Suspension Furnaces

For Land and Marine Boilers

With Plain Ends or Flanged to any required shape.

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

The universally satisfactory record of ‘‘THE MORISON " proclaims it the best furnace made.

NI

MANUFACTURED 1)

THE CONTINENTAL IRON WORKS, oo setormoncss. New York

9 Near 10th and 23rd Street Ferries.
Sole Canadian Agent—MR, GEORGE HOLLAND, M.C. Soc. C.E., P.0. Box 520, MONTREAL

When Writing Advertisers Please Mention The Canadian Manufacturer,
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Special Machinery

FOUNDRY RUMBLER

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

Special Equipment

Moulding Machines Jib Cranes
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.

Dodge Manpufacturing bo.

ENGINEERS, FOUNDERS AND MACHINISTS
TORONTO - - - MONTREAL

When Writiag A Please M The O i A ) urer.
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Canadian General Electric Company, Limited
14-16 KING STREET EAST

MONTREAL TORONTO WINNIPEG
HALIFAX VANCOUVER
OTTAWA c an ad a. ROSSLAND

MANUFAOTURERS OF

Electrical Apparatus of All Kinds

COMPLETE ELECTRICAL INSTALLATIONS FOR ALL PURPOSES

KNOWLEDGE 1S POWER. DIXON’S BELT DRESSINGS
BE UP-TO-DATE.

Technical Books are a source of

We have Two Dressings for Belts:

definite information. Dixoln"s Tr:lctim'l I)ressins for old, dr_\.' belts that are in p.mar
IOD[R" 8“‘. [ﬁﬁll[[mlﬁ condition, and Dixon's Solid Belt Dressing, a quick, convenient
+ ; cure for slipping or overloaded belts. Write for booklet.

In Theory and Practice

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

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

€

1 MoogRN WEBSTER FEED WATER HEATER, PURIFIER
[ ST AND FILTER

I : Success with Feed-Water Heaters requires

[N

careful adaption to special needs in each case

The reason that Webster Feed-Water
Heaters have had such universal success is
PRICE $3.00

Fully illustrated by 405 specially made
Engravings and Diagrams,

that each one is a special prescription, not a
pateut medicine. An expert engineering
force works out each heating problem separ-

Any other Technical Book published
may be had

GANADIAN. NANUFACTURER PUB. CO., DARLING

Toronto, Canada

ately. That is why we get the results.

BROTHERS LIMITED
Head Office and Works -MONTREAL
Branch Ofices - TORONTO WINNIPEG VANCOUVER

FULL MOUNTED
DERBY SCREW PLATE NO. 119,
Ye Y% Y% 7 % %% Y% % |

WITH ONE No.9

WE MANUFACTURE W=

STAY BOLT rﬂPS, all 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, Bieycle
and Machinists’ Plates, ete., ete.

BUTTERFIELD & G0.,

ISTRAIGHT SHANK

Rock Island, Que. § s T

¥ £ X 4 L3 ¢ 4 k‘ﬂ

When Writing Advertisers Please Mention The Canadian Manufacturer.
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UNION DRAWN STEEL CO., Limited

MANUFACTURERE OF

Bright Finished Steel
Shafting and Shapes

Send for Price List

LARGE STOCK OF

Rounds, gfrto8 - pan i xit 031t Office and Works HAMILTON, Canada

Squares, }” to 24" Hexagons,

1 eR)

~AmpmBIK]

EIL‘TI‘H]EI\ =

Will run in a wet

SHAFTING

Cold-Drawn and
Die Rolled Steel

Rounds, Squares,
Hexagons and Flats

place and give better
satisfaction than any

other belt made.

WRITE FOR BOOKLET

About “AMPHIBIA"
Waterproof Belting |

', H Sadler & Hawort

TANNERS AND MANUFACTURERS

Giet our Prices on any size.

THE

Canadian Drawn Steel Co,

LIMITED

HAMILTON, CANADA

/| MONTREAL TORONTO

NORTHERN ALUMINUM CO., Limited

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

= A L UMINUOM=—

INGOTS — SHEETS — TUBING, ETC.

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

ALUMINUM WIRE and CABLES for ELECTRICAL CONDUCTORS

When Writing Advertisers Please M i}

The © ai
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L RAILWAYS

Don’'t lose money on old-fashioned
equipment

KOPPEL CARS |
FPORTABLE TRACK

Save money in transporting materials
and finished products

Our Booklet D 31 will tell you how '
Are adapted for handling many kinds of material in
packages or bulk

Elovating, Conveying, Screening, Drilling, Mining Machinery AHTHUR KOPPEL COMPANY '

eneral Catalog No. 80
THE JEFFREY MANUFACTURING CO., 146 Morris Building, NEW YORK, N.Y.
COLUMBUS, OMIO, U.8.A. Large Stoek in
Canadian Branch : Cote and Lagauchetiere Streets, Montreal New Yoik, Koppel, Chicago, San Franecisco, ete.

Kenyon’s
PATENT COTTON
CRIVING ROPE

4 to 5 TIMES LIFE OF MANILLA ROPE

No. 43, Screwed No. 52, 8 “ewed 2 to 3 TIMES LIFE OF BELTING

We here illustrate our genuine Brass Weber
Straightway, and our Weber Iron Body Straighiway

\‘ul\.f‘\?n better valves made on the Continent than wl LL NOT STRETCH

these. Al. designs, material, workmanship, and 1
thoroughly tested. Every valve guaranteed.
Those who use Kerr valves, continue to do so.

(‘mal\(\,:, invite your esteemed enquiries. Write for J 0 N Es & G LA s s c 0
The Kerr Engine Co., Limited MONTREAL
WALKERVILLE, ONT.

When Writing Advertisers Please M
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BﬂANTFURD GAS and GASOLINE ENGINES

STRICTLY HIGH GRADE
CHEAPER THAN ELECTRIC POWER
WRITE FOR CATALOGUE

GOOLD, SHAPLEY & MUIR, -

Brantford, Ont.

DO YOU

vse ... CHAIN

For Any Purpose?

Chain is much more duarable than rope,
cable, or cord for all purposes. It you
require material of that
business,
chain. We can save you money in the end.

Send for our NEW CATALOG

ONEIDA COMMUNITY, LID.

NIAGARA FALLS, ONT.

sort in your
let us figure with you on our

Whep
Repeut Orders
Come

evidence of satis-
faction given in
nnnnnnnnnnnnnnn

Duplicate
OI’dCI'S for
‘THE EMPIRE LIGHT’

.......................

HAVE YCU HAD A TRIAL INSTALLATION MADE YET?

The Emplre Light Co.

PACKARD BUILDING
vvvvvvvv
ooooooo

MONTREAL

e NS~

g THE IMPERIAL OIL COMPANY, Limited,

S

SARNIA, ONTARIO.

REFINERS AND MANUFACTURERS OF

All Products of Petroleum

Main Offices : Marketing Departmeirt, Montreal, Winnipeg, St. John, Halifax.

When Writing Advertisers Please Mention The Cana

N
dian Manufacturer.
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Eugene F. Phillips Electrical Works, Limited

GENERAL OFFICES AND TORONTO BRANCH,
FACTORY, MONTREAL c A N A D A 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.

Toronto and Hamilton
Electric Co.

| ALTEHNAHNG EUHHENT MOTORS
S and DYNAMOS for all Circuits.

HIGH GRADE MACHINE TOOLS

LONDON MACRINE TOOL C€O. | 1 gg-103 Mekab . - HamLTON, ot

HAMILTON, - CANADA

REPAIRS PROMPILY EXECUTED.

Insulated

WIRES and CABLES

OF EVERY DESCRIPTION FOR

TELEPHONE, TELECRAPH AND ELECTRIC LICHTING PURPOSES
The WIRE AND CABLE COMPANY

MONTREAL, - - CANADA

When Writing Advertisers Please Mention The Canadian Manufacturer.
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Morris Machine Works

MANUFACTURERS OF

Centrifugal

Pumping

Machinery ang

Steam Engines
SPECIAL PUMPING
, CQUTFITS TO SUIT

SPECIAL
REQUIREMENTS

Estimates Furnished

upon Application

H. W. PETRIE, Agent
Toronto, Canada

New YORK OFrFICE : 39-41 CORTLANDT ST
HenNioN & HusBeLL, Agents, 6169 North Jefferson 8t., CHICAGO, ILL,

BALDWINSVILLE, N.Y.

factories

Long Distance Phone 1103

The Electrical Construction Co. of London,

LIMITED

32-40 Dundas Street, London, Can.

PERFECTION TYPE

DYNAMOS AND MOTORS

Multipolar or Bipolar, Direct- Cornected or Belted.

Over 1800 of our machinex in use
We contract for complete instaliations, including wiring of

e repair machines of any make
Descriptive matter and estimates furnished on application

Branches at VANCOUVER. WINNIPEG, TORONTO,

MONTREAL. HALIFAX

Jones & Moore

~ Electric Co. Ltd

Manufacturers

DYNAMOS
and MOTORS

Alternating and
Direct  urrent

Over 2000 Machines in use

Repnirs to all makes o
machines

204-300 ADELAIDE STREET WEST, - TORONTO

—— TRANSFORMERS

FOR

LIGHTING OR POWER

SERVICE

Works :

Montreal Office :

THE

PACKARD ELECTRIC CO.

LIMITED

ST. CATHARINES
Winnipeg Office

127-129 Bell Telephone Bldg. Somerset Block

When Writing Advertisers Please Mention The Canadian Manufacturer.
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Nova Seotia Steel and Coal Co., Limited

MANUFACTURERS OF

BRIGHT COMPRESSED STEEL SHAFTING

From 3§ to 5 Inches in Diameter. Guaranteed St

raight 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
“ SCGTIA” PIG IRON FOR FOUNDRY USE.

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

HEAD OFFICE--NEW GLASGOW, NOVA SCOTIA

The Hamilton Steel & Iron Co., Limited

HAMILTON, CANADA

Basic Open Hearth

Steel Castings

Bar Steel Bar lron
Argles Bands Washers

Specialty of Machine-Straightened Tire Steel

Pig lron

Foundry Basic Malleable

When Writing Advertisers Please Mention The Canadian Manufacturer,
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WATER WHEELS

AND

ELECTRIC PLANTS

* ALL CAPACITIES

THIS IS A VIEW OF ONE OF OUR 480 K.W. WATER-WHEEL TYPE ALTER-
NATING CURRENT GENERATORS IN THE GRAVENHURST MUNICIPAL POWER
PLANT. WE ARE PREPARED TO DEVELOP WATER POWERS AND TO DESIGN
AND ERECT COMPLETE HYDRO-ELECTKIC 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 - - MONTREATL
SALES OFFICES:
MONTREAL TORONTO WINNIPEG VANCOUVER
NEW GLASGOW COBALT CALGARY

When Writing Advertisers Please The C urer.
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PRIZE MEDAL & HIGHEST AWARD PHILADELPHIA, 1876, FOR SUPERIORITY OF QUALITY,
SKILFUL MANUFACTURE, SHARPNESS, DURABILITY, & UNIFORMITY OF GRAIN. DO YOUR TUMBLING
ina Globe Improved Tilting
Tumbler and get finest results
GE N U I N E E M E RY quickest and cheapest. It's made
in 6 sizes for all purposes in wet
OAKEY'S Flexible Twilled Emery Cloth. or dry work.
OAKEY'S Flint Paper and Glass Pape.. *“*GLOBE”
J Lea Dies and Stampings, Special ,I,r,,;?,r,’.':”,“:"|'m(|2 ﬁ::x':‘“
OAKEY'S Emery Paper, Black d, etc. Manufacturing Contract Work zine free, ask for
[ ——— ‘“ The Sllent Partner
Manufacturers: JOHN OAKEY & SONS. Limited,
Wellington Mills, LONDON, ENGLAND. THE GLOBE MACHINE & STAMPING CO,,
Enquiries should be addressed to CIT-RBION By MSVRLANEN S1H0
JOHN FORMAN 708, Cralg Street, Montreal. Canadian Agent : K. W. PETRIE, Front St. W,, Toronto, Canada

The Jones & Lamson
or Hartness Type

~ FLATTURRET LATHE

Builv absolutely as perfect as the U.S. machine

Ask for Catalogue

from The Stevens Gompany of Galt, Ltd.
GALT, - - ONT.

CANADIAN BILLINGS & SPENGER, vimited

WELLAND, Canada

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

TRADE MARWK

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

Send Blue Prints or Models for Estimates on Your DROP FORGINGS

When Writing Advertisers Please Mention The Caunadian Manufacturer.
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FAIRBANKS-MORSE
PUMPS

OF ALL KINDS

FOR INDUSTRIAL AND STEAM PLANTS

¥ " L™ )

8x10x12
DUPLEX PISTON PATTERN PUMP INDEPENDENT CONDENSER PUMP

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

~ Ganapian Farsanks Go., =

MONTREAL

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

CANADA’S LARGEST RAILWAY
AND MILL SUPPLY HOUSE

R g T T e,

When Writing Advertisers Please Mention The Canadian Manufacturer.
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receiving order.
for your work.

LOW CARBON

STEEL CASTINGS

MADE BY THE FAMOUS OPEN HEARTH BASIC PROCESS.

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

BESTSTEEL  CASTINGCO.,LIMITED

VERDUN, MONTREAL, QUE,

THE ALGOMA STEEL CO., Limited

SAULT STE. 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, McCALL & CO.,

UFFICE General Sales Agents.

Canada Life Building, MONTREAL.

CANADA IRON FURNACE (0., vimites

Montreal, Radnor and Three Rivers

Manufacturers of the well-known

“C I ” Three Rivers
« 4.4 . (Charcoal

Suitable for Car Wheels, Cylinders Pi I

and Fine Castings, where the ut
most strength is required.

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

Offices: Canada Life Insurance Building, MONTREAL.

RIVETS —TUBES — PLATES

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

Climax Rivets our specialty, for

boiler or tank work.

See Monthly Stock List

THE
BOURNE-FULLER CO.
IRON, STEEL,

PIG IRON,
COKE.

Cleveland, Ohio.

Pittsburgh Office, 1126 Frick Bldg.

NICK H I

THE CANADIAN

COPPER COMPANY.

NICKEL ror NICKEL STEEL

THE

ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES.

General Offices: 43 Exchange Place, NEW YORK,

When Writing Advertisers Please Mention The Canadiam Manufacturer.
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Sensitive Drilling Machines

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

These machines will
take any drill with
No. 1 taper shank,
directly in the spindle,
which 1s accurately

bored to suit.

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

Y4 inch straight shank

drills may be used.

No. 1 Column Drill No, 1 Bencth Drill

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

Write for Catalogue (Just issued) and Discounts

THE HAMILTON TOOL GO., LIMITED

HAMILTON, CANADA

When Writing Advertisers Please
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BUYERS' GUIDE axo DIRECTORY

This Department has been started to bring together those who have to sell specialties
f_or the faetory, 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

Metal Specialties

Hardwood Flooring

Mention the paper when you make enquiries of advertisers.

Vises

GHAUWH:K Bnns HAMILTON Hardwood Flooring — End Matched
L} ] ONTARID Bored, Polished and Bundled Miller V
Brass Founders and Finishers, Miller Vises
Pattern Makers
Metal Spinners, Stampers, Platers, i
Patterns, Epoc;-l Tools and Dl-..‘ S|EM0N Bnos" LIMITED Um‘ :;:,; Prices
It will pay you to write us for anything in 82 Confederation Life Bldg., Wiarton, The Stevens
Brass, Copper, Aluminum, Zine, Steel or TORONTO Ont, Mfg. Co., Limited
White Metal GALT, ONT.

8ench Power Press

Taps and Dies

W. H. BANFIELD & SONS

Machinists and Die Makers
Makers of Power, Drop
and Screw Presses

120 Adelaide Streot West
TORONTO

TAPS OF ALL KINDS
A.B. JARDINE & CO., Hespeler, Ont.

Wire Cloth

Engraving and Die-Sinking

Paints and Varnishes

C. H. JOHNSON & SONS, LIMITED

8t. Henry, Montreal
Makers of
Iron, Brass and Copy r

WIRE CLOTH

Plating

TCRONTO STENG,* WORKS, Ltd,

(I. C. FELL & €0,

THE CANADA PAINT CO.,

Limited

Electro and Close Plating on all
Metals
Brass Finishing and Spinning

Rubber and Steel Stamps OIL CRUSHERS, LEAD GRINDERS Carriage Lamps Made and Repaired
Seals and Brands Memorial Brasses, Colod Manufaetiion,  Vienlik Makios
Door Plates. e P. KENT
137 Church Street, - TORONTO Montreal Toronto Winnipeg 87 Vitre St. W., MONTREAL
Fire Brick Scales Wood Patterns

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

Phone Main 5473

THE GURNEY SCALE COMPANY
Established 1856
Manufacturers of

STANDARD SCALES

HAMILTON, Ont,, Canada

WOOD PATTERNS
ALL KINDS

High Grade; Right Prices; Prompt Delivery

THE HAMILTON PATTERN WORKS

HAMILTON, ONT.

Fire Doors

Rivets and Steel Products

Textile Mill Crayons

—m STANDARD
4 AUTOMATIC
FIRE DOORS

Approved by
Underwriters
Richards Mfg. Co.
446 St. Paul St,
Montreal

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

Iron and Copper Rivets Iron and (‘ownsr Burrs,
Rifurcated and Tubular Rivets, Wire Nails,
Copper and_ Steel Boat and Canoe Nails,
kseutcheon Pins, Leather Shoe and Overshoe
Buckles, Bit Braces, Felloe Plates

ANY COLOR OF CRAYON

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

Galvanizing

ANIZ‘U&

WIND

ENGINE & PUMP CO,

LIMITED

TORONTO, ONT

Hack Saws

Roofing Materials

LOWELL CRAYON CO., - Loweli, Mass.
Original Manufacturers,
Fire Brick

LOCKERBY & McCOMB

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

65 SHANNON ST, Montreal

Fire Brick, Stove Linings,
L i h

8pecial Fire Bricks,
Muffies, Boiler Blocks

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

Montreal FireBrick & Terra Cotta Co.

St. Klizabeth and St. Ambrose Sts., Montreal

Abrasive Wheels

Cuts Bars 6 x6 Inch
Round or Square
Needs no attention af-

ter work is flat in vise

Automatic stop when
piece is cut off.

Improved arm keeps
saw perfectly in line at
all times. Get Prices.
D. McKenzie, Guelph, Ont,

CANADIAN HART WHEELS, LIMITED
452 Barton Street, HAMILTON
Corundum and Emery Wheels
Grinding Machinery
Operating
Canadian Corundum Wheel Co., Limited
Hart Corundum Wheel Co.. Limited

When Writing Advertisers Please Mention The Canadian Manufacturer.

Gears

RAWHIDE
GEARS

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

PP xro——
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Buyers’' Guide

THE

Paper

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

Published on Subscription only

The Manufacturers List
Montreal and ‘torouto, Canada

Toronto Paper Manufacturing Co.,

Cornwall, Ont.

Manufacturers of Engine Sized Superfine
Papers, White and Tinted Book Papers, Blue
and Cream Laid and Wove Foolscaps, Account,
wnvelope and Lithographic Papers, ete.

Office Furniture

imoriet X AR
DA STORE Frvwcs. <2 #=gSEND FOR CATAL =
Paper

Writing Paper

CANADIAN MANUFACTURER,

19

Steel Concrete Enginer/s

Trussed Concrete Steel Company
OF CANADA, LIMITFO
Manufacturers of Reinforcing Steel
Concreote Enginoers
23 JORDAN ST, TORONTO"

Offices : WALKERVILLE

Testing of Materials

The ROLLAND PAPEFPR CO.
HIGH GRADE PAPER MAKKRS
Makers of
** Superfine Linen Record *
** Karnscliffe Linen Bond
“Kmpire Linen Bond *
“t olonial Bond "

l'hrllulul and Physical Testing of Ir n, Steel,
oy, Cement and Materials of all kinds,

TBE TORONTO TESTING LABORATORY,
Limited, 18 Saturday Night Bulldiug.

The Detroit

Prompt Service

Associates Testing Laboratory

Accurate Results,

Grand Prix, Paris, 1900, Our prices areright  Write for quotationsan
QUEBEC MONTREAL TORONTQ gel synopsis of our yearly coniract plan.
Rails

WM. BARBER & BROS.

Georgetown, Ont.
Manufacturers of . .

Book and Fine Papers

JOHN J. GARTSHORE

88 Front 8t. W, Toronto.

Rails and SUPPLIES,

New and Secondhand,

For RAILWAYS, TRAMWAYS, Erc.
0ld material bought and sold.

A CARD, SUCH AS THIS,
WILL KEEP YOUR NAME
AND YOUR GOODS BEFORE
CANADIAN BUYERS

Patent A(tov
Constructing

PROFESSIONAL DIRECTORY

Mechanical and Electrical

Engin:
Chemical

and Mining Experts,

re,
Builders, Amhlt.ct-, Auﬂnon, Accountants, Ete.

%, Hydraulic and

Contractors and

EDWARDS, MORGAN & CO.

CHARCERED ACCOUNTANTS
18-20 King St. West, Teronto
Phone Main 1183
EDWARDS & RO~ ALD, WINNIPEG

PATENTS

TRADE MARKS, Etc,
HANBURY A. BUDDEN

NEW YORK LIFE BUILDING,
MONTREAL.

CHARLES H. MITCHELL, C.E.

Member Canadian Society Civil Engineers.
Member American Society Civil Kngincers.
Assoe. American Inst. kle trical Kngineers,

Hydro-Electric Engineer

Rooms 1004-5 Traders Bank Bldg.,
T'elephone Main 7396 Toronto

C.J. FENSOM, M.E.

Consulting Engineer
ABERDEEN i'll AMBERS, TORONTO
Phones | Ofice, M. 1923
ones{ Itw-uh-uu N. 2067
Machinery Designed, Supervised, Inspected and
Contracted tor. Tests, Ih-rmlx Klectrie Light
Plants, Power Plants, Pumping Plants,

H. J. Bow n\ \l .Can, Soc. C, K
A. W. CoNNOR, 1B, A, Can Soc. C,

CONSULTING CiVIL ENGINEERS
Fireproof Mill Buildings in Steel and Con
create, Waterworks, Sewerage, lclectric Plants,
Bridges and Founiat
CrM '
38 Toronto St.,
Branch Office,

RODERICK J. PARKE

AM, \Mlm lw‘ K.K.

AM. C.
OON‘ULTINO ENGINEER
Oonllnun-l Life Bld

R Distar
FOR ”A“U'AGTUI. 8 : a.d Con
straeting Industrial |’Iunl~7|.I‘hNn.v ower
jon — Faclory Power Distri.
team ants HMydraulic

8 -REPORTS _VALUATIONS
Address, “Rodparke.” W, U. Code

E.

NG LAB RATORY.
Tel. Main 5724
Tel. 122

‘oronto.
Berlin.

TE
Cabl

CHARLES BRANDEIS C. E.

A. M. Can. SBoc. (

MEM AMER. ELKCTRO-CHEMICAL Soc.
CONBULTING ENGINEER

To Provincial Government, Municipalities, ete

.+ BT

imates, Plan¢ and Supervizion of Hydraulic
setrie Light, Power and KRailroad
Waterworks and Sewers,
Arbitrations, Reports and Specifications,
6263 Guardian Building, MONTREAL

ROBERT W. HUNT & CO.

Burcau of Tnspection, Tests and Consultation.
66 Broadway, Nkw York; 1121 The Rookery,
CHICAGO \lmmnm\huln Bank lildu PIFTSsRURGH ;
Norfolk House, Cannon 8t., K.C. LONDON.
Inspection of Rails and Fastenings, Cars, Loco
motives, Pipe, ete. ; Bridges, Buildings and othe:
Structures. Chemieal and Physical Laboratories.
Reports and estimates on properties and processes

A. C. NEFF & CO.,

CHARTERED ACCOUNTANTS
70 Victoria 8t, TORONTO
Phone Main 1880.
Audits and Investigations a Specialty.

Established 1849

BRADSTREET'S

Capital ard Surplus, $1,500,000

Offices Throughout the Civilized World

EXECUTIVE OFFICES,

346 § 348 Broadway. New York City.U.S &

CORRESPONDENCE INVITED,
OFFICES IN CANADA :

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

ATENTS

‘e sol anul lclurcn
m:glnecr- nnd ot} wu wbcmlhe the advisabil-
ity of having their Patent business transacted
by Experts, Preliminary advice free, Charges
nmlemle. Our | 's Adviser sent upon re-
quest. Marion & Marfon, Reg'd., New York Lile

L don, Ont. Montreal, Que.
Ottawa, Ont. Quebec, Que.
8t. John, N.B. Toronto, Ont.
v, , B.C. wi
THOMAS C. IRVINC, Cen'l Manager Western Canada

TORONTO,

'de, Montreal ; and Wnnhluglon. D.C, US.A.

ATEHT TRADE MARKS

and DESIGNS
FREE Set of Sketching
Instruments to each In-
ventor,

C. C. COUSINS

N.Y, Life Bldg. MONTREAL, Canada

fIRE PRO

HOLLOW SHELT METAL SASH & FRAME

METALLIC ROOFING C

TORONTO,. CANADA.,

When Writing Advertisers Please Mention The Canadian Manafacturer.
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do 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
lllustrated Catalogue.

THE BROWN BOGGS €O, Lt

HAMILTON, ONT.
Presses and Dies
Tinsmiths’ Tools
Special Machinery

OUR NEW FACTORY
located at St. Catharines,
Ont., is now ready for
operation. It is the Most
Ur-10 - Date Prant of its
class in America.

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

W8B

THE WHITMAN & BARNES MEFE. CO.

CANADIAN FACTORY AND SALES OFFICE:

ST. CATHARINES, ONT.

When Writing Advertisers Please Mention The Canndian Manufacturer,
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SHOULD MANUFACTURERS 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
jobs, the same men are doing 20 to 25 per cent. 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 be good this winter, and next year is
likely to be one of the best business vears 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 been for yvears. 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 ‘flat’ 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 earry 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, and 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 and when
it comes those who have their buildings completed will
find they have saved & large percentage in'cost and
will be 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-
to organize

sity of Cincinnati, started a movement
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a system ol co-operative en
students would

neering education by which
receive a th' rough technical training and
at the same time a thorough practical training, to provide
for the increasing demand tor well educated engineers
in the shops of manufacturing plants.  Prof. Schneider
put his scheme before the manufacturers in Cincinnati
1t 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 can 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, and the

manufacturers realized that it would pay them to co
operate in such a scheme
These co-operative engineering courses have been

in operation in Cineinnati for two yvears, and all concerned
express themselves as being well satisfied with the results
These courses are a

ranged so that students work alternate
weeks in the college and in the shops in the city
sections alternate with each other. The course is six veal
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 as 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 be inaugu
rated in Toronto and Montreal, the manufacturers co
operating with the 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 deseribing

I'wo

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

e '8 '%

The descriptive article of the new plant of E. & T
Fairbanks & Co., Limited, and the article “Construction
of One Storey Shops’ are the style of articles our readers
may look for in this edition. Each month the aim will
be to publish something valuable and reliable on factory
construction. This edition next month
something on saw-tooth roof construction

* + *

will contain

In- this issue we publish an article on methods of
dealing with the depreciation of machinery A system is
outlined which will be invaluable to any manufacturer
who has nat alrendy a comprehensive system to handle
this question. The source of the article is proof of its
value.

FIUE Rt

For the clay worker, the owner ¢~ superintendent
of brick yards, there are two articles value in this
issue. “Electric Motor Drive in the Clay ’lant” includes
many suggestions which will no doubt prove of great
value to some clay worker.
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Fairbanks & Co., Ltd.

Description of the Construction and Equipment of this Company’s Plant

at Sherbrooke, Que., For the
Hammers and Other Specialties.

There has 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
(‘anadian company was organized in 1007 with the

Cast End of Factory of E. & T.
Limited.

Fairbanks & Co.,

sad 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 hus 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 spase¥5 feet
wide by 60 feet long, one-third of which is reserved Tor
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
As well it is equipped

is fitted with a Swartz melter,

Manufacture of Scales,

Valves, Power
Plant Just Completed in September,

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.

Tue 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 bays, or 30 feet, next the foundry. This building
has two stories with an open well 70 feet long, over
which a 7} ton Niles travelling crane operates, the upper
floor being in the form of a gallery on which are located
light machine tools. An Otis-Fensom 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.

OrHER DEPARTMENTS,
Next the machine shop is located a building 30 feet
by 60 feet, which i known as the paint shop. And next
the paint shop ¢ mes the sealing and packing depart-
ment which is 4) 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 End of Factory, E. & T. Fairbanks & Co.,
Limited.

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 underneath
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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 7

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

ConsrTrucerion or rne Brinpinas

I'he buildings throughout are built with monolithie
and reinforeed con rete foundations which are earried
up to the first floor level, from where the walls are con
tinued in red brick set in lime cement mortar.  The floors
e made of 2x4 inch spruce on edge, and 1 inch hard
vood flooring on top, with heavy timber beams and

columms—the slow-burning or mill construction. Each
department is divided from the other by means of brick
wialls ith tinn@®® standard automatie fire doors I'he

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

wrangement of the departments is such that the metallie
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 g

I'he 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 are lamps and incandes-
cent lamps being used

I'he 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

Fhe plant is well supplied with shipping facilities,
having, besides the one already spoken of on the north
side of 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
(‘o., Limited, Montreal. The elevators were installed
by the Otis-Fensom Elevator Co., Limited, Toronto, The
electric motors, eranes and many of the machine tools
were supplied by he Canadian Fairbanks Co., Limited,
Montreal
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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 His 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 ‘almosts’ escape detection for months and
often for vears, and they ma'e our losses as well as Oyr
fears,” and with a verv serious smile he added. *“The
vl“ll in business is worse than the leak

It is a condition that is as old as human experience

Fighteen and a half centuries ago Seneca put it in these

words: “Some portion of our time is taken from us by
foree; another portion is stolen from us; and another

ships 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 theyv think they are doing.”

I'housands of men faney thev 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 payving 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 650 miles of the Grand Trunk
Pacific for limited traffic. It means the beginning of
the development of distant territory ].:md which has been
little thought of until lately, as nothing but frost hound
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 vet untouched.




October 30, 1908.

THE CANADIAN MANUFACTURER

Why NotCooperative EducationinCanada

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

Many
the

a graduate of the Engineering Department at
MeGill
Queen’s University and at all the other Canadian Univer
sities

University of Toronto, at University, at

has been repulsed by Canadian manufacturers
when looking for a position with this statement: * W
do not want college men: they are no use to us

“The biggest field jor graduates in mechanical and elec
trical engineering from Canadian Universities is the manu-
Jacturing and industrial field

felt hy

An ever increasing demand

will be Canadian manufacturers for technieally

trained men I'he keen competition demands that manu

facturing be conducted on a seientific and economie 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 us!

I'here

Wide

Canada do not turn university men away without reason

are reasons JI\\Il’\I' manufacturers 1in

It is not mere prejudie There s something wrong some-
H'/l'/!

Not every man is made for an engineer. Too many men
are turned out from universities with an engineering degree,

should

politicians or

who have been lawyers, doctors, business men,

qgentlemen \ having had

experience with one of these gets a bee in his bonnet,

manufacturer

annot, be

If he has two experiences, he blamed if he
says to the third “We do not want college inen: they are
no use tous.” The third may be a good man, but there
is no feasible way of diseriminating

4]"\1'” a

engineering department of universities with a very meagre

in, many a good man is graduated from the

idea of practical work, 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 jew are in such
places as the testing floor 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 th There is. It is
beeause the average technical graduate is not in close enough
toush with the details, to enable

training to good account,

actual manufacturing

to turn his technical
In order to make the money, he

him

thinks he is worth, he must do work where his college train
detail knowledge of
pattern making, of molding, of machinery, of assembling
and all the rest.

This 1s certain.

ing is more in demand than his

The Canadian manufacturer peeds the
He must have him to compete

technically trained man.

Practical Training?

A Consideration of the Subject.
manufacturers in other
technical men

This also is cortain.  The av
our Canadian universitics s not th

with countries who do have
hnical qgradqat

kind of teshni

raqge 1 al
1!l man
required by our manufacturers

Here is something else that is certain
continue to turn the
graduates that they have during
those graduates must find employm
or qo without 1t The other
already crowded

This brings us to the point (

If om
number of
the

univer

sities out technical

past lew vears
nt with manufasturers
fields are lLimited

and ar

wmadian manufacturers

need technically trained men. The average graduate
turned out under the present svstem not suitably
trained for practical manufacturing work.,  Therefor
some change must be made in the systems of training wsed

Universities

in our (
will be well equipped to take good positions with manu
['V ‘turers; o s th
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 dos

whereby some of the graduates at lrast

number of engincering  graduat

not necessarily mean that the work carried

on at the anadian universities is not done well ['he
high stand 1z taken by the graduates of Toronto and
MeGill Uni. orsities in the United States, when working

vith graduates from the best
there, is a good recommendation for the
in both these universities. (‘ana
dian universivies are doing good work as far as technical
training is concerned. But to best fit studonts for mashine
shop work, for foundry work, for
work,

side by sid
colleges ove

engineering

engineering ours

hemical manufacturing
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
f’)zl(/l(«ll training should go on at the same time
a man has graduated from the university
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 MeGill Universities
provides for a practical training; and svstems
work out all right in the majority of cases where graduates
intend to follow up certain lines of work;
tion for
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
/:f determining the 3 ll(/i'l’ s: 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 heen
months of impressions at the best and not of experiences

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

The Canadian should endeavor to mak:
their technical or engineering courses of greater and wider
usefulness to the country in general. The solution to this

and
After

in the great

these

but as prepara

positions in  manufacturing th systems  ar

arcuracy of such

universities




problem readiest to hand co-operative education—that
s @ system of traiming in which the universities and mar
acturers will co-operate

I'he universities should be anuxious to become a greater
factor in the building up of this country
large factor at present: but here is
vet to be \lv\rluln‘nl

I'he ('

last four vears been advocating the appoimtment ol

|'|u'_\ are o
1 field of usefulness

wmdian Manufacturers’ Association have for the

government commission to thoroughl' investigate tech
nical and trade education requirements.  Canadian manu
facturers realize the necessity of doing something

Then why should not the university authoriti and the
Canadian Manufacturers’ Association co operate in solving
this /,‘,J,,’ m.

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

I'his is not a svstem altogether untried. It has been
operation in Cineinnati for the las
et and both the university authoritic ind  the
interested hav 1'\|w‘n-~wvl themselve 1
more than satisfied with the results so far

n suceessiu

manutacturer

THE CANADIAN

MANUFACTURER. October 30, 1908

I'hese courses are so mrcanged that students work
ilternate weeks in the Engineering College of the Uni-
versity of Cineinnati and the manufacturing shops in the
city. There are two sections, so that a manufacturer
always has the same number of students
18 SIX vears 'n length

I'he course

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 |'<'I‘\|:||l\ it would
be necessary to go outside Toronto to secure the number
of manufacturing shops necessary; but that should
feasible
within
Gialt

Systems of co-operative education could be established
in mechanieal, electrical a

w
there are several large manufacturing towns
sy reach of the city, such as Hamilton and

| chemical engineering
[In a future issue we will give a detail deseription of the
vstem ol co-operative education as established by the

University of Cincinnati and the manufacturers of (‘in
mnati, two vears ago ind also opimions ol those con
erned as to the succ of the idea, after two vem

operation, including the m facturer participating
re and the President of

the Dean of the Engineering (
Fiditor]

the University

A New Automatic Railway Signal System

A Systam to Automatically Con'rol Trains. To Prevent Wrecks Due to Rear-End or Head-On Collis-
fons, Broken Rall, Misplaced Switches. Open Drawbridge Tested Out on I.C.R. in New Brunswick

By H. W

One scarcely ever picks up a daily paper. but some
railroad accident glares at one from the front page. So
often do they oceur that we become accustomed to read
ing them I'heir “ml!r»l\ do not come home to us
inless we are  personally concerned.  Onlv then do we
realize what it means to the injured and the friends of
the inj wed

I'or this re:

son the following deseription of a new auto
matie tramn u»anH\lm system, which has been tried out

in practice and found to do excellent work should be of
egreat interest to  readers of Tue Caxapian MaNvFac
rerer.  This tem was invented and developed by
the writer. It was tested out on the Intercolonial Rail
Wiy

I'his svstem i1s an automatie one ‘Automatie” refer
in this case to spacing the trains, without depending

upon the driver, who with other svstems must observe

and obev visual signals
PURPOSE OF THE SYSTEM

It s intended that this system shall automatieally
wssist 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
Il prevent ranning past the order board at intermediate

Hons

It will also bring under control an approaching train
should a ear 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 1.C R. Equipped with this
System

vhere by a superior train standing on the main line
an allow an approaching inferior train to make the

siding without running danger signals
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Descrirrion oF EQUIPMENT.
The means employed in the working of the system
consist of two parts:—an equipment on the track at
intervals 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
]'l'“']“’ It necessary; an \‘(‘\Hl\“ﬂ‘”' on l'?l“’l |“(”Y|l"l¥\"
the duty of which is to automatically do the work of
slowing down or stopping the train when started into
H]I(‘I.HIHH by the track equpment

The rails of track equipped with this system are divided
into bloeks 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 I'he 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
anvwhere in a block between a track lv:lHH‘_\ and its
relay, will short circuit the track relay and cause it to
release its armature ach and every train has a like
effect on the track relay of the block occupied Iach
track relay armature when caused to llI'H[l_ opens con-
tacts in the line cireuits, 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 elear 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 are
broken, and trains then passing the relay posts between
them are automaticallv 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

THE CANADIAN MANUFACTURER.

EquipmenT 1IN Exaine Can

The engine equipment required
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 90 Ibs, per square inch (from the
main drum supplving the air brakes) into a “brake valve
controller” which then foreibly moves the engineer’s
brake valve handle to service position and automatieally
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 BB, 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-

n no way wrlll[»'l

thing in the engine equipment ready for future duty
F'he driver can not prevent the setting of brakes but can,
if he wishes, release them immediately after the air has
bheen exhausted from the controller. The brakes are not
attomatic

ally 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 elaimed for this system of auto-
matie train control are as follows

[t can operate ilone as a u-luMMn‘ train-controlling
block system, or as an auxiliary to enforce indications
given by visual signal [ts electrie eireuits are nor
mally closed, so that defects in line cirenits, exhausted
batteries, ete., automatically report themselves by eaus-
ing false danger indication [he type of automatie
train control adopted 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 svstem is owned and controlled by the Universal
Signal Co., Limited, of Toronto.



THE CANADIAN MANUFACTURER

October 30, 1908.

Allowing for Depreciation of Machinery

A System of Dealing with Repairs, Ronewals and Depreciation of Machinery

and Equipment. A Complete and Valuable Treatise on the Subject. Abstract
of a Paper Before The Instituts of Mech 1 Engl 16, 1908,
By J. E. DARBISBHIRE

Most of the details of the management of
an engineering establishment within
recent y Systems
now govern general office, drawing office,
and works, from the filing of correspondence
onwaras; and no modern business can be
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

have,
8, been systenfatized

a general consensus of
opinion that what is good for one, is good
with modifications—for all, and that certain
definite principles are applicable to all cases
It therefore

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?

appears strange that the The second question is that upon which
method of dealing with the wear and tear, opinions differ so greatly, viz How is the
The ExaiNeering Co., Limirep
MACHINERY STOCK ROOM
Date: December 31, 1897
No. of Depreciation  Present
Machine Description, Class Value
Machine Shop A £ 8 d
1 18-inch Sliding, Surfacing and Secrew-cutting Gap Lathe, with
24-foot Bed, Driving Apparatus, ete., complete. (By A. B
& Co. New; probable life 30 years). 2 100 0 0
(74%)
2 4 feet 6 inches square by 15 feet long Planing Machine, 2 Tool-
boxes on Cross Slide, Driving Apparatus, ete., complete
(By C. D. & Co. New; probable life 30 years) 2 500 0 0
(74%)
3 Special Horizontal Milling Machine for light work, Vice, Set of
Mandrills and Driving Apparatus, ete,, complete. (By
E. F. & Co. New; probable life 20 years) 5 00 0 0
(15%)
4 10-inch Stroke Slotting Machine, with Driving Apparatus, ete.,
complete, (By G, H. & Co., second-hand from X, Y. &
Co.’s Sale, Was new (£100) in 1885; probable life 25 years) 3 28 0 0
(109%)

Fig. 1.

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.

Showing the System of Posting the

Carried forward

Machinery Stock Book for New Works

necessary financial provision for the main-
tenance and renewal to be made? Needless
to say the two have to be considered together.

['ue MaiNTENANCE OF Facrory 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
and 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-
t1on with the object of ensuring proper atten-
tion to upkeep of machinery and plant,
which in a manufacturing establishment will
consist of boilers, producers, furnaces, steam
or gas-engines, electric generators, transmis-
sion (pipes, cables, shafting, ete.), 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 and condition of
the latter; the quantity and the cost, on the
whole equipment. Besides the above, there
are “‘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 case of large works, in a
special official. The limit of his powers,
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 be 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 be no difficulty on this
point,

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 Lirk.

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-
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tice of previous generations in keeping old
machinery at work

The importance of properly estimating
probahje life will be apparent when deprecia-

The
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the workshop troubles, though in this respect
the modern workman is a great improvement
on his predec.ssors, and the care of machines

-especially machine tools—now leaves very

Excineering Co,, LimiTep

REPORT ON DEFECTIVE MACHINE,

Department
Machine No
Defeet noticed
Attendant’s name

Deseription

No Date

Repair recommended

Foreman

Date

Approved Works Manager
Date. .

Works Order No Date. .

Report of Repairs completed Date

Particulars

Foreman responsible for Repairs

Passed for Work.

Re-started

Works Manager
Date. .
Foreman

Date

Cost of Repairs

Remarks

Fig. 2—Card for Works Manager’s Inspection

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 any 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

LookiNG 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 and
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

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

29

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 are 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.

Mernop or ReECKONING 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

Fig. 3—Curves showing Depreciation of Machinery
assuming a probable life and scrap value.

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.

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
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out, supposing that it never grew obsolets
its value at any given time would depend
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 Sut
machines do grow obsolete and  are not
renewed in this way; and the depreciation

now to be considered provides for that efflux
ion of life
actually takes place

of each machine v whole which
the lepending

upon the time which a machine can be profit

amount

ibly used for the purpose of producing the
output required by the works in which it is
installed —this being 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 be made without

THE !
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tion on that machine can be determined, the

sum of the loss during life being the new
value less the serap, or ultimate value. This
written off during the life in grad

ually decreasing inerements by fixing a per

has to Ix

centage to write off each year from the last
vear's value, this pereentage being such that
it the end of the life the depreciated value
shall equal the scrap value

It must be noted that the ultimate
of machines expres

values
sed in pereentages of their

e considerably

new vary 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
wearaey, and it would be a refinement of

detail to treat each machine on a basis of its

T ExciNgerivg Co., Liviren
MACHINERY STOCK BOOK
Date December 31, 1907
No. of Deseription Depreciation  Present
Machine (Class Value
Machine Shop A € s d
1 18-inch Sliding, Surfacing and Serew-cutting Gap Lathe, with
24-foot Bed, Driving Apparatus, et omplete By A B
& Co,  New in 1897 2 184 0 0
2 4 feet 6 inches square by 15 feet long Planing Machine, two Tool
boxes on Cross Slide, Driving Apparatus, ete., complete
By C. D, & Co, New in I8¢ 2 230 0 0
I'wo Tool-boxes on Uprights added in 1905, then cost £50 | I8 0 0
1249
3 Special Horizontal Milling Machine for light work, Vice, Set of
Mandrills and Driving Apparatus, ete., complete (By 1
F. & Co, New in 1807) i 20 0 0
(159
1 10-inch Stroke Slotting Machine, with Driving Apparatus, ete
complete By G. H, & Co. New in 1885 3 10 0 0
109
Carried forward
Fig. 4. Showing Same Plant Ten Years After
any reference to the profits or losses of trade own, even if it were possible; but having
It must be made as part of the working estimated the probable life and ultimate
expenses of the business, and in this respect  value individually, each machine may, for
the author protests against the system fre depreciation purposes, be assigned to one or

quently adopted by accountants of showing

a so-called “profit” out of which so much is
set aside for depreciation, the
ently being at the
or the accountants, and frequently depending
the f the so-called

It is clearly wrong to make the provision for

unount appar

diseretion of the directors
upon amount « profit
depreciation a charge on profits, for deprecia
tion is really a loss of the capital as
has to be made good out of income

which
wnd
just as much a charge on revenue as rent or

ts,

taxes; there is no escape from its incidence
and there is no profit until adequate provision

for depreciation has been made. That the

provision should be adequate goes without
saying; the amount must be determined
without reference to the result of trading,

but must be an absolute charge, so that the
depreciation may be truly representative of
the loss of of the which
oceurs whether trading is profitable or not

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

value machinery

other of the classes indicated by the curves
Fig. 3, the class seleeted being that giving the
nearest resultant serap value at the end of the
probable life

Such a provision as the
to
that made good by repairs
probable life
may wear
taken

ibove is sufficient

to loss due deterioration beyond

cover
because in esti
that

becomes

the chance
before it
consideration

Varue

mating a
machine out

obsolete is into

Derains oF WRITING OFF

It must, however, be borne in mind that
special conditions apply, in the case of lease-
hold to certain machinery which
passes with the hereditament; and when the

premises,

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
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present value by the number of unexpired

vears of the lease

I'he amount of depreciation on each item
being determined, the total on the whole
plant must be 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

I'he 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

of

It may prove, in the coursc

v machine’s career, that for some unexpect

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 inereased or reduced from the time when

its unexpected weakness or vitality became

wpparent.  This would provide against the
ibsurdity of a useful machine standing in the
stock book at serap value—but any changes
in depreciation should only be made with

withority weurate judgment in estimating
probable life will prevent such case

When a

oceurring

machine 1

is replaced 1t disappears
rom the Stock Book, and its successor takes
its place at its new value, being 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 vor Cost or REPAIRS
I'here is still a provision to be made for
the cost of repairs, which is usually met out
of income, as it is incurred each year I'his

is perfectly sound in works which have been
but in the
new works equipped with entirely new plant

18 the for the first will I
practically wd for the next few ars
slight they will fall heavily on
some later years

established for some time, case of

repairs
nil
wherea

year
ye
\4"\
it is wise to set aside a sum
during each of the early years to provide for
this. After a the
for repairs equalize themselves, owing to the
it

require expenditure

few years,

requirements

varying rates which the different items

Inceease 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 been raised to pay for
them

If additions to individual machines inerease
their productive capacity, the cost of such

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. |

additions may

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 ecapacity; also
that the slotting machine, which was second
hand the started years
before, is now at a figure which permits of

its replacement by a more modern machine.

when works ten

Tue Necessity vor Goop 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,
ind 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,
there no provision for depreciation
which in a sense is true; but depreciation is
going on all the and the accounts
ought to show the loss fairly and squarely

can be .

same,

that is, the depreciation sum should be
written off, whatever the results of trade
If a recovery takes place, tne 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 especially of allowing the amount
to depend upon the results of any year's
trading, is that in lean years what ought to
be set aside for depreciation may be 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
deficiency made up;
but it is quite unsound, and in many cases

depreciation may be

has brought about the results which might
Even there are
too many works equipped with machinery
which
handicap in manufacturing, but which eannot
be thrown away and replaced because past

have been expected now,

is 80 out of date as to be a serious

vears have not provided the means to meet
To raise fresh capital for this
purpose, even if feasible, is absolutely unsound

the expense

finanee, for the new machinery has to produce
sufficient to provide lost
capital as well as on the new

In fact, over-valued machinery
the most dangerous

interest on the

is one of
enemies to financial
would be far better to distribute
less and set aside more for depreciation, than
to live in ¢ and wake to
find that the time has come when machinery
modernized to meet
and that the funds to do this are non-existent

As a matter of accountancy, in order that
the balance sheet may the true value
of the plant, this should be entered at its
depreciated value; the depreciation should
not be treated as a separate or “ Reserve
fund, though if this separate fund be suffi
cient, the financial position is quite sound
thing is that it should be
sufficient, and that it should be provided for
before 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

safety; 1t

‘fool's paradise,”

must be competition,

show

I'he essential

Book Reviews

AND
Pierson

RoAp PRESERVATION Dusr PREVEN-
rion.—By William Judson. Pub-
lished by The Engineering News Publishing

(Co., 220 Broadway, New York City. Con-
tains 146 pages, 6x9 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 been used. The author
has for many years been recognized as an
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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
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

conclusions

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

oil emulsions; oils;

SeamLess Propuvers.—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 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 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

seamless steel

Original information is

EvecrricAL CONTRACTING
estimating, wiring, construction methods,
and hints for getting business; by Louis J
Auerbacher; 150, 5}x8% inch pages; well
illustrated and indexed. Published by
McGraw Pub. Co., New York City. Can be
supplied by Ture 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 be of value, as
well, 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 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 be 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

Shop system,

to electricians in

contractors

CONVENTION OF BRICK MANUFAC-
TURERS

The twenty-third annuval convention of
the Nati nal Brick Manufacturers’ Associa-
tion will be held in Roche ter, N.Y., Feb
ruary 1-6, 1909.

Catalogues Worth Having
These Catulogues will be sent by

the firms upon request. Mention

The Canadlan Manufacturer.
Pompeing Excives.  Buolletin No. 1611 of
Allis-Chalmers-Bullock, Limited, Montreal
illustrating and deseribing the design and
equipment of the 39th Sstreet SeWnge
pumping station at Chicago, 11l I'his is a

and instructive bulletin
as it contains a sound technical deseription
of the installation
leading to the designing of the plant
ustrations and diagrams are

Tyre EM.D.C. Morors.  Hlustrated eir
cular No. 1138, 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
units to operate on direct current
cireuits. The detail construction of these
machines is illustrated and deseribed in the
None interested should
fail to investigate this type of motor. They
are built in constant, varying and adjustible

most interesting

the conditions
T'he ill

many and good

and of

power

usual thorough way

speed types
Carvorvspuym,  Catalogue No. 5 of the
Niagara Falls, N.Y
taining articles on the manufacture, chara
and
articles on the manufacture of
wheels from carborundum for

Carborundum Co con

teristics uses of carborundum; also

grinding
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
valuable and useful addition to a mechanical

L most

reference library
Russer Bewa
Jeffrey Mfg. Co., Columbus, O., and Mon
treal, Que., containing numerous illustrations
of Jeffrey “Century
These include installations in boiler plant
in locomotive coaling stations, handling chips
in a pulp mill, handling ore in mining camps
ete. Valuable suggestions are
illustrations
with these conveyors

Coxveyers.  Bulletin  of

rubber belt conveyors

contained i

these as to what can be done
it is done

GENERAL New
eral eatalogue of the Dodge Mfg. Co.,
makers of power transmission machinery and
elevating and machinery. This
catalogue contains 269 pages, and is gotten
It furnishes a book of

will find of

and how

DopG¥ CATALOGUE gen

Toronto
conveying
up in the usual way

which
very great value

reference manufacturers
JRMATION.—Anyone consider
roposition will be interested in
amatite,” issued by the Paterson
Mfg. Co., Toronto 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

RoorING
ing a roofir
booklet on *

This booklet is

weather, is also sent with the booklet, Both
are free and are well worth inspecting
Coar 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
kinds.
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NEW TOOLS AND SHOP EQUIPMENT

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

New Cam Milling Machine

In Fig. 1 is shown a milling

new cam
machine which was designed for form milling
the eams on cam shafts of motor cars such as
shown in Fig, 2.

the machine may

Possibly a deseription of
to which a

suggest uses

enable the shaft to be 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 stifi

Fig. 1
similar machine might be put. The machine
is used either for shaft with cams solid on
shaft or for milling loose the
latter case the cams should be fixed on the
shaft before milling, as this insures accurs
of the relative positions of the cams to each
other, .

The cam shaft is prepared in a lathe as
usual, collars being turned to the finished
width of the cams, and of just sufficient dia
meter to allow of a slight cut being taken ofi
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 headstock 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 cain being operated
upon, This chuck has to be released to

cams; In

New Cam Milling Machine.

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

their inner diameter, so that as each cam is
milled the shaft is held on one side by the
chueck and on the other by the steady bushing,

thus securing the utmost accuracy in the
finished eam
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 oper

tion. Arrangements are made so ths
formers may easily be 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
was made by Schuchardt &
Schutte, Canadian office at 91 Youville Sq.,
Montreal

I'his machine

Shaper With All-Geared Drive

I'he accompanying illustrations furnish an
example of machine every piece of which was
built to do its work in this particular machine
It is a specially designed all-geared drive
shaper. This shaper embodies several new
features that will add quite materially to its
productiveness. The all-geared drive is the
most important of these, the gear hox being
shown in Fig

From the illustrations, Fig
it will be that in all
speed for each position of ram can be had,

1 and Fig. 2,

seen 10 changes of

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 per minute for each gear. A single
turning of this dial brings the gear desired
in position to be engaged, when the plunger
s operated, without any inter

engaging

A

R

[ e

Fig. 2—Cam Shaft Milled on this Machine
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mediate gears. Any adjustment of the fric
tion ring that may be
slight wear, is provided for by means of a
screw which can be adjusted through the
hand hole in back of gear box. Hand wheel

necessary, owing to

C) is of us

in moving ram by hanl in case

Fig. 1

I'he gears run in oil
and the boxes are all bronze bushed and pro
vided with self-oiling bearings. The
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
yto1and 4 to 1 o g

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

The ram new The
of carrying the top down part way on a small
circle with the straight sides the
way is to gain in stifiness, preventing , pos
siblity of buckling

The method of attaching the bar 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.
[ust 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 stifiness, 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 the bar is locked to

it is desired to do so

gear

slot made of

surface
is of

design object

rest of the

to

S rews,
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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
nnloosen and then to tighten binler bolts
where two loose gibs are used, is done away
with

Shaper With All-Geared Drive

I'he cross feed arrangement is especial’
interesting because of the entire absence of
the mechanism being entirely
feed block (H) is

direction of the

exposed parts
T'he
construcied that

inclosed Cross

the

SO

feed 1s

33
other changes the direction of the feed.
The adjustment of feed can be made while

shaper is in operation. Cross feed screw (J)
a micro-meter collar graduated to read
to one-thousandth of an inch

The driving gear, in addition to the large
bearing 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

I'his machine is made by the Stockbridge
Machine Co., Worcester, Mass

has

New High Speed Radial Drill

The advent of high speed steel twist drills
particularly those designed after the Celfor
up a new field for
The style of drill
fford such liberal
& to overcome the crowding ten

pattern, has opened
extremely rapid drilling
mentioned is such as to
clearance
of
feeds, which absolutely prevent the ordinary
twist drill from being operated to the limit
possible with this new style drill

I'his is the reason for the new triple geared
high speed radial drill which has just been
out the American Tool Works
Co., Cincinnati, O., and shown in the accom-
panying illustration

I'his machine has a wide range of spindle

md  heavy

ney chips at high speeds

brought by

twenty-four, ranging from 18 to 356
in geometric The high driving
power of this machine makes it particularly
adapted for tapping
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
{-inch tap, cutting speed 21.2 feet per minute,
a feed of 2} inches per minute was attained,
used ; tap,
cutting speed 30.8 feet per minute, a feed of
2} 9 hp

speed

progression

severe

requirements

6.6 h.p. being with a 6-inch

inches per minute was attained

being used

Fig. 2—Sectional View

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

of Gear Bc

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.,




feed 9.9 inches per minute, horse power 5.45
1 J.-inch high speed drill, cutting
845 feet or 313 r p.m.,
minute;

speed
feed 14.4 inches per
13.2; 34-inches high
speed drill, cutting speed 55.0 feet or 60

horse power

rp.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
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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 speaks well of the energy of the Raymond
people, as well as the merits of their goods

New 4-Foot Triple Geared, High Speed Radial Drill.

inches per minute, horse power, 42
inch high speed drill, cutting speed

50.9 feet or 188 r.p.m

4.27
1 2

feed 4.51 inches per

minute, horse power, 9; 1 {l-inch high
speed  drill, eutting speed 86.2 feet or 167
rpm., feed 2 inches per minute, horse

power, 7.8

Attention is called to the extreme power
the frictions in the speedbox, tapping
attachment and feed worm wheel, the latter
operated by quick return handle, for, as the
test sheets show, 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

of

these

By rounding the edges . the teeth of the
gears in the triple gear mechanism and by a
special feature, which the company do not
feel at to mention at this time, the
gears may be 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 and the fact
that all other speeds are thrown in by frie-
tions, demonstrates the possiblities of rapid
handling with no danger to the machine

liberty

features

THE RAYMOND IN PRISON.

The C. W. Raymond Co., of Dayton,
Ohio, have just informed us that they had
been given a life sentence in the United
States Military Prison, at Ft. Leavenworth,
Kansas

I'he equipment consists of two ¢-inch
standard dry pans, elevators, screens, 10-foot
double geared pug mill, Raymond *“777"
brick machine, automatic cutting table, re

presses, ete,, 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 be
made

Trade Notes

Ontario.

TORONTO.—The Canadian General Elec-
tric Co., Limited, and the Canada Foundry
Co., Limited, will be in their new building,

212-218 King Street West, after November 1.
WOODSTOCK.—The Canada

Co.’s factory here has started

again with a full force of hands

Furniture
operations

Winnipeg.

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

MONTREAL.—The water committee have
awarded a contract for an «ngine and motor
to the Canadian Westinghouse Co.,
£1,560.

British Columbia.

FAIRVIEW,

at

The Maleolm Lumber Co,

have taken over the business of the Telford
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Lumber Co. here and are putting up &
50,000 foot sawmill,
Nova Scotia.

POKIOK.—Millers’ sawmill here has re-
sumed operations
RAILWAY AND CONSTRUCTION NEWS.
Quebec.

HULL.—A one million dollar ecompany has

been or

ized by prominent citizens here to
railroad 28 miles in length from
Lake Temiskaming to the Upper Satika lake

construet ¢

POWER PLANT OPPORTUNITIES.
Newfoundland.

TWILLINGATE, —Plans are being made
to establish an electrie light and power plant
here by Boston capitalists, which will e
installed under the supervision of Frederick

S. Palmer, Boston, Mass.

COMPANIES INCORPORATED,
Saskatchewan.

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

Ontario.
ORANGEVILLE,

Power Co.,

The Dufferin Light &
Limited, have been incorporated
with a capital of $200,000 to earry on the
business of an Eleetric Light and Power Co.,

The provisional directors include ¥, H. Silk,

E. C. Campbell and K. F. Dewar.,
NIAGARA FALLS.—The Thompson &
Norris Co., of Canada, Limited, have heen

incorporated with a eapital of $100,000 to
carry on a of
paper, pulp, ete. The provisional directors

include F. W. Griffiths, W, H, McGuire and

business as manufacturers

A. L. Johnston, all of Niagara Falls,
LONDON.—The London Conerete Machin
ery Co., Limited, have been

incorporated
with a capital of $100,000 to manufacture
and sell all kinds of machinery
appliances. The provisional directors include
Henry Pocock, J. C. Doidge W. J.

Garside

TORONTO.—The Huron Construction
Co., Limited, have been incorporated with a
capital of $40,000. The provisional directors
include T, Vernon, J. C. Hallamore and W
Graham, all of Toronto.

Quebec.

QUEBEC.—The Sorel Light & Power Co.,
Limited, have been incorporated \\l'll..
capital of $500,000 to manufacture 8,
electricity, ete. The provisional directors
include A. E. Pontbriand, L. T. Trempe and
C. O. Paradis, all of Sorel, of
Quebec,

MONTREAL.—The Railroad Track
Gauge Co., Limited, have been incorporated
with a capital of $100,000 to carry on the
business of of machinery,
tools, ete. The provisional directors inelude
Louis Demers, Romuald Delfausse and
Joseph Laurent, all of Montreal,

and

Province

manufacturers
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Opportunities for Business.
Factories, Mills, Power Plants, Etc.
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CAPTAINS OF INDUSTRY

News of Building or Enlargement of
News of Rallway and Bridge

Construction—News of Municipal Undertakings—Mining News.

BUILDING NEWS.
British Columbia.

VANCOUVER. will be
erected on False Creek by John Hanbury
of Brandon, Man

GRAND  FORKS,
owned by John MeLa
by fire,

SALMON

erected

A large sawmill

The hotel

'n, has been destroyed

Carson

ARM. -A
here at Canoe
Brayden & Johnston.
VICTORIA.—J. Guthrie, of the . H
Rice Lumber Co., will build a large sash and
door factory here, with a capacity of 2,000

saw mill  will be
Creek Siding, by

doors per day.

GRAND FORKS.—A large saw mill with
a capacity of 100,000 feet will be erected on
Smelter Lake north of here by E. B. Dennison
ind Geo. Meyer, of Chicago
Ontari -

TORONTO.
Sanford, hardware
has been destroyed by fire
to $70,000

ESSEX. —The
buildings on the fair grounds
completely  destroyed
amounting to $

WHITBY.—The evaporator works of the
Whithy Fruit & Vin
by fire; loss amounting to $1,500

DUNNVILLE. =The evaporators of the
Krie Evaporated Co., owned by W. J. Aikens,
were totally destroyed by fire, damage
imounting to $80,000.

TIFFIN I'he elevator erected here by
the Grand Trunk Pacific Terminal Elevator
Co., Limited completed. The
storage capacity being 2,000,000 bushels
with the two marine towers.

HESPELER.—G. F. Baetz, Berlin, Ont
has the contract for the new $18,000 Preshy
terian church to be erected here.

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

MERRICKVILLE. —The Percival Plough
Works have been considerably damaged by
fire

WYOMING.—A grain warehouse
owned by Mr. A. Laing, has been destroyed
by fire.

FORT WILLIAM.—The Dominion “Bank
has purchased a site where they will erect a
three story briek and cut stone bank build-
Ing.

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

LONDON.—A new station will be erected
at Hyde 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
be erected at a cost of $45,000

The establishment of Brooks
Street

Damage amounts

merchants, Bay

agricultural  and  other

have been

hy fire Damage

r Co, were destroyed

has been

large

LEAMINGTON.  The
of the Heinz Pickle Co
factory costing in the neighborhood of $10,000
ind tax

Canadian  branch

propose to erect a
I'hey have been granted free water
exemption for ten years
I'RENTON. A handsome bank building
costing about $20,000 is to be erected by the

Bank of Montreal. The architeets are
Messrs. Peden & McLaren, Montreal, and
Messrs. Byers & Anglin, Montreal, are the
general contractors
Manitoba.

OAK RIVER.—A public school building

here has heen destroyed by fire

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

MONTREAL.—Fire
building occupied by 0. Poirier Co.,
doing
$8,000.

MONTREAL
the Montreal Cotton &

broke out in the
Limited,
considerable damage amounting to
One of the warehouses of
Wool Waste Co.,

Limited, has been destroved by fire, the
damage amounting to $50,000
MONTREAL — Permit for a four story

warehouse at 235 Notre Dame Street West, to
cost $12,000, has been taken out by Shapiro
and J. Ryan, 335 Notre Dame Street West,

MONTREAL.—The cal work for
the Masonic Temple, Dorchester Street, is
heing done by C. Lapriere, electrical contrace
tor, Lindsay Building

MONTREAL. excavation
masonry and brick work for the St. Thomas
Aquinas church, St. Antoine Street,
been awarded to Messrs, Sparrow & MeNeil,
Coristine Bldg. J. A. Kareh, 17 Place
d’Armes Hill is the architeet.

MONTREAT I'he Bank of Montreal,
St. James Street, are making alterations to
their branch at the corner of Davidson and
Nolan Streets, costing about £3,500
Saskatchewan.

ASQUITH.—The School Board are about
to issue debentures to the amount of $1,400
to raise funds for the completion of the new
school.

LANIGAN.—The
are stated to be planning the erection of a
creamery here,

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

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

SASKATOON.—The Western Plumbing
& Heating Co. will erecta 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 being prepared
for the erection of a new Baptist church by
Jas, Webster & Noel, architects, here.

1
electn

Contracts for

Lanigan Creamery Co.

WILKIE. Plans have been prepared for
the erection of a publie school building here

LAIRD. ~The British
Co. is preparing to erect an elevator here
Alberta.

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

RICHIBUCTO. —The  grammar
building here has been destroyed by fire

American Elevator

school

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
to the waterworks sytsem here
Alberta.

MEDICINE HAT. -The ratepayers have
approved a by-law to $15,000 by
debentures for extensions to the waterworks
Alberta.

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

Extensions will be made

raise

FACTORY AND MILL EQUIPMENT.
Nova Scotiu.

KENTVILLE.—A
building of
established here shortly
Alberta.

EDMONTON.—A large cloth manufactory
will be erected here this fall by R. T. Lowther,
Oxford, England, and Mr. MeDonald, Pictou,
NS

manufactory for the
marine gasoline engines will be

BRIDGES AND STRUCTURAL STEEL.
Ontario.

SMITH'S FALLS
new bridge
recently made.

Surveys of the proposed

across the Rideau river were

Builders’ Exchange Handbook

The Montreal Builders'
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 members; complete member-
ship lists of the following affiliate] associa-

Exchange are

tions: Master Carpenters’ and Joiners' Asso-
ciation, Master Plumbers’ Association, Master
Plastere ssociation, 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 fcr Efficient Protective Apparatus Against Fire Los
Infcrmation Gathered from the Report of the Boston Manufacturers'

Mutual Fire Insurance Co., on Slow Burning or Mili Construct on.
cap level  land spiked  direetiy to the heavy roof timbers
il tl vk 1= heavy, one wind covered with S-ply tar and gravel roofing
| we o proved v be more Irusses in roofs are ordinarily from 8 to
CONomic fl ci, supervision 20 feet on centres, the 3-inch plank spanning
' ing sto Fromnutacture; and  the  distanee  between  the trusses, as in
| peed with Fig. 1, or resting on purling not less than
n high buildings N feet on centres and running longitudinally
rin of roof is applicable win Fig 20 1tisof importanee that monitor
| b necessa radvisable be of substantial plank  construetion with

v machine  shops wide hays, as in the main roofs
D™ Ligny

October 30, 1908.

should be of sound Georgia pine, and for sizes
up to Hx16 inches, single sticks are preferred
but timbers 7 or 8 inches by 16

holted

we often used

in pairs together without air space

between

Columns of Southern pine should be bored

through the centre by a 1}-ineh hole, with
d-inch vent holes top and bottom, and ends
hould  be  carefully  squared Ihey  also
should not  be  painted until  thoroughly
seasoned,  to prevent  dry rot.  Columns
should be set on pintles, which may he cast
n one piece with the eap, or separately, as
preferred. Columns of cast iron are preferred
by some engineers, and when the building is

ecquipped  with

proved

tomati
satisfactory, but

sprinklers, have

e not fire

Hlustrating the Overhanging

Cornice with Dip Outside

the Gutters

v, where in Figure 1 illustrates the overhanging cor resisting as timber,  Wrought-iron or steel
ren head room juired and travelling — nice  with drip outside without gutters.  columns should not be used unless encased
1 ‘ wed I'he contre I'he internal gutters, as shown in Fig, 2 with at least 2 inches of fireproofing
\ ften  provided e preferred, as outside drip is often object
ConsTrucrTion or Froors
| \ | lights - with excellent jonable. When in  loeations  exposed by
| le ha v others made other buildings of hazardous construetion or If earth or cement conerete floors are not
gall | buildings  are oceupaney parapetted  brick  walls  and titable and wood Hoors are necessary, they
1l med  and  ventilated, and  the cornices are needed may be made up of broken slag or stone
: free from cox FiMBERS AND COLUMNS several inches thick and thoroughly rolled,
Window area All woodwork in standard eonstruction, in pon which is a layer of 4 inches of tar
largee W ihle and extend as order to be slow-burning, must be in large conerete and on this one inch of asphalt
e od eireulation of heated s sses that prese v least s yossib
ibl | I cireulation of heated air \‘ masses th r\“: !H}V)u‘ lea lI urface ]) ible evenly rolled. On  this 2-inch or 3-inch
I n tion with o he to n fire o sticks less than 6 inches in
’ hemlock plank bedded in hot piteh are laic
i width shonki be tised. ‘sven for the Nahtast e plank bedded in hot piteh are laid
CONSTRUCTIO roofs. and for substantial roofs and floors  and over them a -inch or 1}-inch maple
2 | I -inch ink muel vider ones  are  needed Fimbers floor is laid at right angles to the plank
ave! ROof N o T
2 < = F e
ved S N fi —
S SN 5, 2 =
A \ — |
Sl !
ih Z Z=|
- Purlins 8010 § o centres
| — — )
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Floor laid on 2-inch floor plank on tar concr
mopped tarred felt under plank
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Raymond 777" Brick Machine iy
LT —

Over six million brick made every day on the famous Raymond
“=27" 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

(a) GENERAL CATALOG. (b) CATALOG OF DRAWINGS AND SPECIFICATIONS. (c) *‘SMILES.”
EXHIBITS:

2040—9ft. Heavy Duty Dry Pan Standard Pug Mills

2042—No. 2 Rotary Auvtomatic Cutting Table 2 Single Geared Pag Mill
20441 Brick Machine 2 —Semi-Automatic Cutter
2045 —Perfection Hand Represses 2077—Radiated Heat Dryer,

2016 —Clay Conveyors. 2078 =Soft Mud Machinery
2047 —Four Roll Crushers 2079—Belt Apron Type Clay Elevator
2049 —Niagara Hollow Ware Machine 2080—** 555" Brick Machine

2052—Vietor Repress. 2081 —Automatic Wet Pan Emptier
2053 —Granulators and Bevel Geared Pug Mill 2082 —Piano Wire Screens
2055—Clay Elevating Machinery 2083 —No. 1 Automatic Cutter

2056 —Portable track 2084—Dryer Cars

2060—Roofing Tile Designs. 2085—No. 3 Han:d Dry Pres

2061 —Dry Presses and Dry Press Machinery 2086 — Antomatic KEnd Cutter

2062 — Automatic Tile Cutter. 2087 777" Brick Machine

2063 —System of Open Air Drving 2088 — Hoisting Apparatus

2069 — Peerless Smooth Roll Crusher 2089—No, 2 Combination Brick Machine

2070--No. 3 Brick and Tile Machin

THE C. W. RAYMOND CO.

The Largest Exclusive Builders of Clay Working Machinery in the World
Dayton, Ohio, U. S. A.

When Writing Advertisers Please Mention The Canadian Manufacturer.
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Electric Motor Drive in the Clay Plant

Abstract of a Paper Before The lowa Brick and Tile Association,

Showing the

Economy and Efficiency to be Obtained with Electric Drive in Clay Working Plants.

Although the

the ollest known to history and even held an

irt of elayworking is one of
wetivities of uneivilized
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

important place in the

years in clayworking machivery have brought
about truly results and at the
the facilities of the up-to-date

remarkable
present time

clay-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

ible a few decades ago.  Processes that wer
performed slowly and laboriously by hand
ire now earried through with the greatest
economy and convenience by means of
power machinery I'he utility of these
1 achines is now generally recognized by all
clayworker ind hand processes are prac
tically obsolete in all but the smaller, tempo
rary plants

With the introduetion of such machinery

in the clay working plant eame the problem
of selecting an equipment to apply the power

to this machinery In clay working the cost

of the
I'he cost of the

raw material is comparatively low

finished product, therefore

depends almost entirely upon the cost of the
Consequently, if

the clayworker is to meet competition most

manufacturing processes

successfully it is very essential that the
eflicient and inexypensive metho
the machires used in elayworking be employ
ed in his plant. Consequently, the fact
that motor drive has proven to be
the most ¢ nomieal method of

most

sof operating

electrie

fficient and ec

machine drive in other classes of manufacture

has ecaused the clayworker to look to this
system for the proper lution of his power
problems I'he itisfactory  results  which
have heen obtained in every case in which
eleetric  motor drive has been adopted,
indieates that it will be but a short time until

this system of machinre drive will replace all

in clayworking plants

others

Covyon

MoToRrs
consicer briefly some of the more
wpplications of eleetric motors in
plant. The plant
would be equipped follows
the pumps used in supplying the water
streams for loosening the soil would be motor
Iriven
the raw

APPLICATIONS OF ELECTRIC

Let 1
common
the

clayworking model

something as

handle
and electrically operated
tramways would transport the raw material
from the mine to the manufacturing plant,
At the manufacturing p'ant the material would
be ground in
and carried from here to the motor-driven
pug-mills by means of motordriven con-
The brick cutters, re-
presses, ete., would all be equipped with
individual motors, permitting of
control of their operation with the greatest
There would

motor-driven shovels would
material

the motor-driven dry-pans

Vevors machines,

absolute
also be

convenience motor

drivén blowers to supply air for heating and
ventilating,

drying the products and for

By J. A. SAvIiLLE

kilns
rougher

forced draft in the
mits of the use of
otherwise he possible

1 condition that per
fuel than would
I'hroughout the plant
motor-driven conveyors would furmnish rapid
ind convenient transporation of the material

To anyone familiar with the operation of
eleetric 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 eentral 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 coal ard
ash. The electric tram cars are convenient
of control, require the minimum attention
ind afford a much more rapid means of
transporation than is possible with ear
drawn by horses or cables, so that ore car
electrically operated, would take the place
of several with the slower means of loe
motion
GrEAT GaiN 1IN EcoNnomy AND EFFICIENCY,
At the manufacturing plant proper, we
vould find the greatest gain in economy and
efficiency.  With belt or rope and shalt
transmission of power there is a constant
loss of power, due to the friction, belt slij
page, et I'his amounts to from 30 per

. cent, of the

nt. to G0 per 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 se power; as soon as any machine i
shut down the power expense for that ma
chine is stopped. With a system of belts
and shaft transmission the maintenar cc

consicerable anncy

shut-downs duve to

expenses are high, and
ince is oceasioned by

hroken 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 Cepreciation exyenscs,

I'he flexibility of the system of individual
electric also of consiCerable
value il the clayworking plant. The motor
takes very little more room than is usually
required by the driving pulley used with a
system of belt Each step of
the manufacturing may be located
in such a way as to make possible the most

motor drive i

transmission
process

rapid and economical transfer of the product
from one department to the next in succes
Addition to, or changes in the plant
equipment ean be quickly made without the
trouble and expense involved when shafting
has to be

The continuity of the manufacturing pro-
cess is highly important in the elayworking
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

sion,

rearranged

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

With & mechanieal system of drive, in case
becomes ¢l d, there is no
hutting off the power
y result both the machine and

ny machine
provision lor auto-

matically; as

the mechanism driving it are in danger of
becoming injured. However, with electrie
motor drive when any machine becomes
dangerously clogged the cirenit breaker or
fuses in the motor eireuit open automatically
hutting off the power and preventing any
injury to tl equipment I'he absolute
proteeti fforded by such apparatus and
t perfection of the oiling devices of the
eleetrie motor makes a system of motor drive

especially free from trouble of any sort, and

very little attention is necessary for the main
enance of the tem

Beeause  of ¢ large tarting  torque
required by a part of the apparatus used in
clavworkin there is nearly always trouble
¢ riecneed with belt slippage, where belt

drlve is used. If
to prevent this slippag
nd

cessive  pre

the belts are made tight
s there will be heating
bearings because of the ex

belt
practically useless in the elayworking plant

wear on the

ST preparations  being

because of the dust. However, with the
direct-geared motor, this trouble is entirely
eliminated as the motors may be designed so

15 to obtain the exact characteristie required

for driving each of machine

With drive,
arranged that the power used by any machine
or department can be read directly from the
A study of often

type

motor meters may be so

switchboard such data

makes possible greatly inereased economy in
the cost of production I'he importance of
this data is quite generally recognized and

it may be interesting to note that the German
Clay, Cement & Lime Manufacturers’ Asso
cation has offered three prizes of 1,000
500 and 250 marks for a contrivance that
would give the power consumption of a
machire with the old methods of drive

I'he following properties are required of the
simple; it
iture that it can be easily connected

device It must be must be of
such ar
with the machine without extensive prejara
tions; an appliance which can be tr
formed machine to another will
be given preference, but this requirement is
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 be indicated in kilograms per min
ute; such appliances will-also be admitted
which only have conditional indications such
as tension indicators,  The indications must,
such that they can be easily
compared with each other., The chief feature
of the appliance is to eonsist of enabling the
workman to know when the normal ¢on-
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

from one

however, be
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MINIMIZE YOUR BURNING GRIEVANGES
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.

o = S i
- |
(X}

KELLS

Patent WIRE CUT Machine

WITH CLAY CRUSHER and
PUG MILL ATTACHED

Kiln Doors
Kiln lrons
Grate Bars

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

H. C. BAIRD SON & CO Limited, Parkhlll Ont.
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DISINTEGRATORS.

The

0. FATECD.

Manufacturers of

CLAY
WORKING
MAGHINERY

PLYMOUTH
Ohio
Richland Co.
U.S.A.

Send for Catalog
No. 1 DISINTEGRATOR

It is a well known fact that in the worku

1y, 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 manufa in this one, and it is equal to any duty exacted of it. The main frame

is heavy and solid, being cast in one pi

ed feeding roll with hard chilled face, the bearings of

which are adjustable, so that the distance betwee

can be 1 ted to any degree of fineness, This roll is 24 inches
in diameter, and I8 inch face, and has driving pulley 24 wes ind weter by 63 inch face, which should be run 70 to 80
revolutions per minute,

ihe small roll which is 12 inches in diameter by 18 inch face, has 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 700 to 800 revolutions per minute It is provided with a heavy baance or fly wheel, which insures steadiness of operation

and uniform speed. This machine will disintegrate clay for from 40,000 1o 60,000 brick per day, Approximate weight 3,500 lbs

No. 2 DISINTEGRATOR

This Disintegrator is constructed practically on the same line as our No. 1, but is not so large, and is designed for yards of
smaller capacity, being able to thoroughly prepare clay for from 20,000 1o 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 of hard chilled iron, and is 18 inches in diameter by 16 inch face, and is in two sections I'he shaft in this roll
runs in adjustable bearings so that the space between the rolls is easily adjusted. 1t is provided with a driving pulley 24 inchés
in diameter by 6 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, and when one cutting edge becomes worn they may be reversed, and
an entire new cutting surface presented to the material I'he 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

When Writing Advertisers Please

Mention '

Canadian Manufacturer.
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CLAY CONVEYORS.

SPROCKET CHAIN CLAY CONVEYORS

An almost indispensible 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 (o 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 is 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
wind any length desired I'hey are back geared as
shown and the driving pulley is 20 inches in dia

meter with 4 inch face, which at 100 revolutions

will give about 90 feet of the clay belt

per minute

Send for our Catalog and write us in regard , The Jo D- FATE CO-

to anything you need in our line and we Plymouth Ohio
will be glad to give you information and ,

quote you prices. A U.S.A.
Richland Co.

When Writing Advertisers Please Ment

The Canndian M
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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 diiven conveyors, ete., a much smaller
number of workmen are required. All
machines being entirely self-contained can
be moved at will and every machine can | ¢
80 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-
eription of the plant of the Columbus &
Hocking Clay Construction Co., located at
Kachelmacher, 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
being congtructed for a capacity of 450,000
brick per day, the part now completed having
a daily eapacity of 160,000 brick

The power plant equipment installed at
the present time consists of three 350 k.w
three-phase, 2300 volt, 60 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-
board.

The engines are operated with producer
gas, coal for the producers being supplied by
the deposits which cover the ¢ %
producers are of a new type and are construet
ed so as to consume the coal completely, a
fine ash being 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
eleetric 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 1}
miles distant from the mill, the clay is mined
by means of an electrically operated mining
machine. The clay is then delivered to the
erusher by means of electric cars of two-ton
capacity. The motor driven erusher reduces
the clay to the size of a hickory nut, and has a
capacity of 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 being 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,

THE CANADIAN MANUFACTURER

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 direetly into the brick
machine. The brick are then cut to the
proper length in a rotary ecutter, Those
brick which are to be repressed are delivered
to a repress which has a capacity of 25,000
brick per day. The driving this
machine also drives a line shaft from which
the elevator and
From the rej

motor
conveyors are operated.
ss and brick machine the brick
are transported to the driers on motor cars
The driers are heated by gas from 100 to
300 degrees I'., and are supplied with air by
means of two motor driven fans, about 24
hours being allowed for the drying process,
From the drier the ears are hauled into the
kilns by the motor car
draft kilns of

There are six down-
160.000 brick capacity each

October ,0, 1908,

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 heing required for

burning.

results obtained in the
plants 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 be of the
first importance in the near future; it is safe
to predict that the most economieal and con

I'he satisfactory

venient system of machine drive, 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 clay
working plant ’

To Revolutionize Bricklaying

Time-Saving Devices to Increase the Efficiency of Bricklayers and

Reduce Cost of Brick-Work, Thus

Meeting Concrete Competition.

Froy Brick, CHicaco,

I'he rapid strides made by concrete as a
structural medium during the past few years
have changéd the entire aspect of the build
Where before, types
of eonstruction more or less divided honors

ing trades. various
18 to frequency of use and adaptability to
varying concrete  has  gradually
assumed many of the functions previously
conceded to brick-work
construction and terra cotta

The reasons for this change are many.
Through the instrumentality and enterprise
of the cement makers, thousands of econtrac
tors, builders and others have

purposes,

slow burning mill

been encour-
aged to enter the field of concrete constrie-
tion, the initial cost of engaging in the manu-
facture of block and other eonerete products
being comparatively small. The public has
heen misled by the representations of the
concrete enthusiasts, and has been educated
to the belief that concrete is suitable for
many purposes for which it is unfit.

Conerete of prover manafacture is a good
material, but it is not a competitor of brick
hecause of its greater cost,

Conerete of inferior quality is cheaper than
brick 2» 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 conerete construction, then he has in-
deed won a marked victory for the clay in-
dustries, which ha suffered
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 &re
still in vogue and present practice varies but
little the processes by which the oldest
brick-work now standing was laic.

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

serious loss

the impending decay of the art of bricklaying
may b blamed, rather than to the |u-|‘4'l']v‘ll|vl«‘
retrogression

Bricklaying has never been affected by
the invasion of women, machinery, or com
petitive produets 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 be laid by
machinery for the reason that the cost of
operation would be far in excess of the saving
over human effort accomplished by the ma-
chine

It is rather a eurious faet in consideration
of their universal use that practically no
innovations or inventions have been }u:uh
for the purpose of expediting the laying of
bricks. The one exception worth noting is
found in the bond now that is, the
relative position of the joints and of the
headers to the stretchers. In other respects
there is no difference between the brick-work
of to-day and that of the oldest
existence,

used

runs in

IMPROVEMENTS IN BRICKLAYING METHODS

It seems clear, then, that progress in brick
layi.g is more to be expected from the im
provement of existing methods than from
attempt at radical change. In this connee
tion 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 suceessful eontractor who has gained
« 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 varying points of view of both
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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 bhe
came convineed that the same result could be
attained with the elimination of much un
necessary movement “and  a
shortening of time

consequence

Erreer oF MoTioN Stupy oN BRICKLAYING,

For lack of a better name the proeess by
which this most desirable end may be attain-
ed is ealled “motion study.” As it indicates
it is a study of movement with the idea of
eliminating waste ene

7, in much the same
manner that modern 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 seaffold on
which he stood and again straighten up with
no more work accomplished than lifting two
bricks weighing but eight or nine pounds.
In faet, there was no more reason for his
stooping over than for the earpenter 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 seaffold 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 seaffold to its final position in
the wall.
at in this connection as embodied in the
Gilbreth packet system of brick laying. Tt
has been 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 beecomes more
accustomed to the change and therefore more
adept.

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

Definite conclusions were arrived

Tae Founiaiy TrRoweL.

The last mentioned device, the fountain
trowel, is a metal ean, shaped something like
an oxford shoe. The heel is used to scoop up
mortar from the mortar hox while the toe
has a long opening the entire width of the can,
through which mortar is poured upon the
brick. Thisdevice 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 because the mortar runs down into the
unfilled joints of the course below but also
hecause it permits the shoving of the joints
full of mortar in the course that is being laid.

The Gilbreth seaffold permits building a
wall in different sequence than has hereto-
fore been 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

I'ne PACKET SysTeEM

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 diseard
broken bricks, are some of the advantages
claimed for the packet system. Thus, ir
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,

W The 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 pack
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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.

Packer Sysrev Revvces ErrortT 10 MINI
MUM,

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 best 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 acecomplish 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.

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,

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 elabors
In connection with the
engineering departments of these companies
are some of the most finely installed and
equipped cement testing laboratories in the
country, in charge of capable staffs of trained
technical men,

If cement testing is not nece
crete work, as the writer occasionally hears
it stated, why then the establishment of such
elaborate bureaus? Why the
installation of expensive testing laboratories?
Why ghe 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-

e systems of
cement inspection

$sary in con-

inspection

PrLums

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 indispensable part
of all conerete work

SOME OPINIONS ON THE SUBJECT,

The following statement comes from one
of the leading reinforced concrete engineers
in the West. He says

“1 fully appreciate the value and indeed
the necessity of testing all cement going into
reinforced conerete, and it is my invariable
wtice to prohibit the use of any untested
material.”

Again, one of the foremost architects of
this country writes

“1 am most rigorous in my rl'quirt'lm'llls
and specifications on cement and have di-
rected all my superintendents 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

]
;
|
{
|

e ——_ ————
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materials.
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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 laboratory

I'he above
of the general feeling among the
conerete work. W

statements are representative
leaders in
sk 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
pe set forth in the latter discussion

Cement testing is a business proposition
T'he consumer has his specifications, showing
very definitely the requirements that cement
suould possess to give satisfactory results
I'he leading technical societies have formu
lated which are
sufficiently severe to insure good material
but they in no way unnecessarily hamper the
manufacturer. These specifications contain
no ambiguous statements, but are very clear,

standard  specifications

concise and definite

When the manufacturer contracts to supply
cement on these specifications there is no
opportunity for any misunderstanding on the
interpretations of the
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 requircments is

requirements. It is

weepted

Economy

THE CANADIAN MANUFACTURER.

Cement Miis Nor BLAMEWORTHY

With the assurance from the cement mill
that every shipment is carefully tested and
examined, why is there any need for inspect
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

ing laboratories?

met by inspecting laboratories in testing
marketed material is rather a difficult under
taking

I'he 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 T'his

requires a concentration of
energy on each sample, resulting in the exer-
cise of careful and conscientious attention

I'he inspeeting laboratory has done more
to improve the quality of the American
produet and bring it up to standard than it is
given eredit 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 undergrade
material was nearly fifty per cent. During
the second year the percentage dropped to
bout twenty per cent., while the third

the total rejections were less than three

rejections due to

vear

October 30

1908.

During these three
vears the specifications and requirements of
This

point of efficiency of an inspecting laboratory

and a half per cent
the consumer were exactly the same

in obtaining for the consumer a product of
higher quality is quite conclusively demon
strated by the record of one of them during
The percentage of rejection
on samples taken from shipments which the

the past year

manufacturer understood were to pass through
an inspecting laboratory was less than two
wd a half per eent. 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
recognizing that the in-
specting laboratories are working with the
best possible motives, and the old feeling
that they were instituted to make continual
trouble for the manufacturer is fast passing
away I'he 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
produet occurs, but he is now ready to co-
operate and endeavor to find out where the
mistake was made

manufacturers are

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 manufacturer as
well as the consumer. —Conerete

Il concerned, the

in Factory and Office Heating

Synopsis of Facts Bearing on the Economy of St:am Heating. Detall
Description of New Compound Vacuum System of Steam Heating.

A point that is generally overlooked in
factory or block designing and equipping,
n many resy cls
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

at the same time one that

0
architects, who either know only of their
own system in use or who do not follow up
resultc and compare such with the results
secured by others

EcoNoMy OF OPERATION OF
TANCE.

Most Imronr

In building construction, the material and
expense of same entering into such construe-
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
to economy in operation,

compared

By Frank A. SimoNDs

l'here are several points that should be
considered in deciding on what constitutes
the most economical system, also just what
would be possible if a system could be 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
18 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
duty

Facrs Waien Decioe EcoNowmy

\s 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
wnd its attending loss of power in such engines
or pumps

I'he 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.

Vacuom System or Hearine

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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[‘ AINTING a
roof is
work. Buying
the paint is
expense, Both
are needless if
your roof is
Amatite.

strong to need protection -too
durable to require painting

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

finish  laying the paint almost entirly for
Amaltite, 1ake
\WAY  yonr
ladder, ~ pick

up your ham

their waterproofing qualities

Amatite on the other hand
depends for its waterproofing
£ Sway .".:.‘;; upon double layers of Coal Tar
10 take care of Pitch,~the greatest known en-
itself A few emy to water,
venrs later you
I may go back
and look at it
if you care to,
but it won't
be necessary,
and there
won't. be any
| thing to do

merand knife,

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

A sample of Amatite will be
forwaided free on

request

This is due
lo the fact  peter it is than the kind whick
that Amatite has a real miner. - " - .

al surface—a surface that is too  reauires painting to keep tight
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PATENTS, on our Simonds Simple and
Compound Vacuum Systems, Vacuum Val

ves and other features.

As our business in these lines in the

States requires all of our attention

These devices have been in use for four
years,

We will assist purchaser in yetting start-
ed in this line.

A CLEAN, SAFE, PLEASANT AND
PROFITABLE BUSINESS, necessitating
NO SHOP OR TOOLS, and with a MAR-
GIN of PROFIT that SHOULD SATISFY
any business man.

We can CONVINCE you as to the truth
of these statements if you MEAN BUSI-
NESS and will investigate.

THE SIMONDS HEATING & SPECIALTY GO,

106 Washington Ave., DETROIT, Mich.
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tem, that will allow only the water of con
densation and the air to be 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 and construction of the auto
matic vacuum valve

As there are many such valves on the mar
ket, it is not necessary to discuss the merits
of ¢
the important points that must be embodied
in any such wvalve to secure satisfactory
results.

As a result, when the ordinary vacuum
system is installed, the only advantage one

ch in this article, but instead will cover

system possesses over another, is the ad
vantage in the vacuum valve only I'here
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
alone

CoMpoUxp VACUUM SYSTEM OF STEAM
HeaTiNG,

This system is termed the *“Compound
Vacuum System of Steam Heating s it
conforms very closely in prineiple and ad
vantages to the compound engine, and secures
proportionate economy over the simple or
ordinary vacuum system. It consists of
dividing the

secondary sections. The primamy is an or

radiation into primary and

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
I'he 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
is caused by
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
as a part of the return line (being 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

section. This re-evaporation
rason of the lower pressure in

scondary being considered
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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 vacaum, 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 «
off in the rooms to be heated

At the same time, when a system is fully
compounded, there is absolutely no injection
at the vacuum pump, what-
ever, thus saving in water, as well as heat

such heat units is given

water neede

units, at the same time causing no waste of
water, which is necessary in an isolated
injection is just that much
more needed in the boiler 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

plant, as the

Hear REGurATion 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 be made by the attendant

Ordinarily, if a pressure of atmosphere
to one pound above is carried 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
I'his allows all radiators to heat throughout
If, however

owing to moderate outside temperature, the

il of the radiation is not needed

pressure in steam mains can be reduced to

three or four inches of vacuum (14 pounds to
> pounds negative pressure) in which case,
the secondary sections will not be heated
to any extent, owing to the difference in

pressure between the primg and secondary

sections not being sufficient to cause sufficient
re-evaporation in the secondary. This simple
wljustment of the reducing valve controlling
the steam pressure in mains, cuts out from
twenty-five to thirty per cent. of the 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
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

adjusting the steam

systems

Compounding radiation, can be done by
using & 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

October 30. 1908,

other coils without any expensive changes
in the system

Some Oruer Fearvees or Compousn

SYSTEM

[he only point that governs any combina
tion of compounding is in maintaining the
primary and
I'o show the extremely
needed  for  supplying
steam to compounded radiation, a § inch
pipe will take care of 90 square feet of radia-
tion; a { inch pipe of from 90 to 150 square
feet, and a 1 inch pipe up to 300 square feet,
with steam in the main at } pound pressure,
Steam proportionately small
As systems on this compound principle have
been in successful operation for three seasons

proper  proportion  between
secondary sections

small  connections

mains  are

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 and 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 atmospherie pressure or § pound
or § pound above, it will owing to this ex
pansion, fill 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 Ly the fact
that with 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 deseription 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 ar

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 and Canada, which are controlled by
the Simonds Heating & Specialty Co., 106
Washington Ave., Detroit, Mich. The Si-
mords 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 between discharges,
This valve has large discharge openings one
half inch being 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, as 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,,

offering these Canadian patents for sale

Detroit, are now
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Application of Motors to Machine Tools’

A Thorough Consideration of the Subject, in Which Some New Ideas are Brought Out. Comparison

October 30, 1908.

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. Detall and Reliable Information as to Types of Motors Best Under Different Circumstances.

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
with its wide belts 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 great 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 ad vantage to be gained, so that it quickly
became good practice to distribute power
electrically, and run the various lines of small
shafting by motors belted to them.

Groupr OoRr 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 Univemsity.

By Dexter 8. KiMBaLn

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

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

MOTORS AND MACHINES.

When motors were first introduced in
this work, electrical designers had not
studied the peeuliar problems presented,
and as 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 t
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 being 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.
I'he 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.

DecipiNg oN METHOD.

With these general prineiples established
the engineer is confronted with the prob

6. Efficiency of system; 7. Positive appli-
eation 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 be 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;
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
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,

but his experience has been

choice

1. First cost

2. Maintenance and depreciation
3. Provision for extension

4. Sectional operation.....

5. Flexibility as to location.

6. Efficiency of system. .

7. Positive application of power..

Group Drive Individual
Considerably less
Probably less

Much superior
Much superior
Much superior

it of great consequence
Much superior

lem of connecting up his electrical system
of distribution to his medium-size and
small machines, and in making his decis-
jon 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; Pro-
vision for extension; 4. Sectional opera-
tion; 5. Flexibility as to location of tools;

ideal conditions are obtained for overhead
handling devices. In the case of small tools
greater convenience » 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 alrcady
been discussed, and needs no further com-

1
|

S —




e —

October 30, 1908,

THE CANADIAN MANUFACTURER.

GANADIAN IRON & FOUNDRY (0.

LIMITED

SMALL DIAMETER WHEELS AND AXLES FOR CONTRACTORS. CAR WHEELS.
CASTINGS OF ALL KINDS

Special Valve Boxes
Castings B

el B CAS T RON =P PL = P

Hydrants Works
Valves Supplies

Head Office: "MPERIAL BANK CHAMBERS, - MONTREAL

I’Bamllton, Ont. Montreal, P.Q.
wu[ks at:!st. Thomas, Ont. Three Rivers, P.Q.
ll"ort William, Ont. Londonderry, N.S.

ACHESON -GRAPHITE—The Purest in the World

Manufactured in the Electric Furnace. Write us for full information regarding the use of this material
in lubricating pounds, pipe joint pounds, as foundry facings, for electrotyping purposes, etc.

ACHESON-GRAPHITE ELECTRODES. Best for Furnace Work
Works at NIAGARA FALLS, ONT. - - - - =  NIAGARA FALLS, N. Y,

INTERNATIONAL-ACHESON-GRAPHITE CO., Niagara Falls, N. Y., U. 8. A,

Albert Manufacturing Co.

MANUFACTURERS OF THE WELL-KNOWN

M Calcined Plaster = T%T;.f %.’;srm.

HILLSBOROUGH, N.B.,, CaANADA.

TR b, & MR, oA T, Mot o | BANK OF HAMILTON
The GARTSHORE-THOMSON PIPE & FOUNDRY CO. B H

LIMITED

GAST IRON PIPE

3 in. to 60 in. diameter,

For Water, Gas, Culverts and Sewers 523! Cieii; Flexible and Flange Pipe

Collections made in all ts of Canada
WATER WORKS SUPPLIES HAMILTON, ONT. on most favorable terms.

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

Capital. Reserve.

$2,500,000 $2,500,000

Over 90 Branches Throughout the Dom-
inion of Canada.

When Writing Advertisers Please

The C




ments here except that it has been (ound
by actual measurement that there is little
to choose between group and individual
driving as far as efficiency is concerned
Posimive Power

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
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 be affected. The introduction of the
new high-speed steels added still more
to the necessity of positive driving, and
it has been well demonstrated that where
heavy cuts are to be taken, the positively
geared motor will show a great saving of
time over the belt drive

of ecourse, greatly re

Tue Prace vror Beurs

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 and
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
cheaper motors and properly designed tools
will make the size of tool smaller and smaller
till eventually it will be the prevailing system
At present each case must be worked out on
its merits along the lines suggested above

INsSTALLING 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,

Crassirying Toor REQUIREMENTS

Machine tools may for this purpose be
classified into the groups
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 spe
are practically constant for a given material,
but the cuts are larger on the larger work
e. 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

1y

following

speed, as blowers and fans which give variable
blast. This elass is rather
and will not be discussed

unimportant

SPEED-CHANGING DEVICES

Of course there is no trouble in meeting
the requirements of the
whines, but  the problem of variable
‘ed is as old as the hills.  If a good mechan
ical speed-changing deviee were to be had,
the problem would be easy to solve. But
so  far none have been produced that will
answer the purpose.  Many have been 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

constant  speed

must in most cases be 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 be used with
suceess in many places

A.C.or D. C

When the eleetrical side of the problem
is considered a choice of two distinet sys
tems of distribution is presented, namely
the alternating-current  and the direct
current systems, both of which have a place
under proper circumstances in this work

It may be said at the outset that when
the alternating-current system of distribu
tion ean 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 be seen

s far as machine-tool driving
is concerned

I'he alternating-curre
kinds of motors, the
induetion

ystem offers two
chronous and the
motor. Th irst is not self
starting, and, except v few cases, has no

Where heavy

to be run for some

place in machine-tool ing
shafts, as test shaft
length of time, wision can be made
for starting, a s
cellent thing i

motors, as 1t te

mous motor 18 an ex-
wetion with induction
» steady the line and help
the power fa In small sizes, however

it is not sui for machine-tool driving

puerion Morors
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are now on the market controlled in this
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
contain constant speed machines principally,
the induction motor in connection with a
mechanical speed changing device will gener
ally prove to be the best, and where all the
machinery is of constant speed type it is much
preferable.  Of course local conditions may
affect this as, for instance,

manner

under consideration is to

when the power
is to be brought and only direct current

is available
Direcr-Corrent Morors

I'he direct current system offers three
kinds of motors, their combined character-
isties covering much more closely the re-
quirements of the case than do those of the
alternating motor, and there is little doubt
15 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,

I'he series motor is a variable speed
motor with great starting torque. It ean
be 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 aeccount
current to be

of the heavy
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, ete., and oceupies a very
important place in the equipment. It
therefore covers the requirements of the
tools under class ¢

I'he compound-wound motor is suitable
where small variations of speed are needed,
coupled with a s starting torque. It
will, of course, give constant speed when set

I'he ion motor is self-starting, and for any set of conditions within s range
Class of Machine A. . Motors D. C. Motors
nt speed torque vary Induction motor sShunt or compound-wound
with load Synchronous motor motor
Variable 4 speed, maximum Induction motor with Shunt-wound motor with
work at minimum speed, mechanical speed or without change gears

automatie regulation

Variable speed. Heavy start
ing torque.  Hand regula-
tion

Variable speed, torque in
creasing with speed

changing device
Induetion motor

Series-wound motor

Compound-wound motor

Table 1

like the synchronous motor, tends to run
at constant speed. It is by its nature not
a variable speed machine, although it can be
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

suunt-Wounn 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 speed 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
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strength of the field; by varying the voltage
applied to the armature terminals

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

shunt
any

Seeep CoNTROI

A discussion of the principal methods
of speed control may 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 But when this
method of control is used the motor loses

be

dec

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,
wasteful, and the controller
likewise be large and complicated to handle
the large current which must be broken
This method, therefore, has ceased to be used
to any great extent

If the field strength of the shunt
is varied the speed will vary
and in this method of control the bad featurea
of the above method do not T'he
field current is small, and therefore the resis-
tance loss small and the controller simple
and cheap. The motor, likewise, retains
its good quality of steady The
power, however, falls off, for now the com
mutating ability of the field has decreased
80 that less current can be passed through the
armature. In order, therefore, to
given output at higher speed with field con
trol the moter must be larger than one built

18 very must

motor
accordingly,

pear

running

get a

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 1,600 revolutions per minute with field
control. 1t will be seen at once that in order
to get a large range in this manner the motor
must be very large. It will
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.

be noticed,

AND PRACTICH

If the field strength,is kept
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
contro’, 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 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

THEORY

constant

system has

to reach between voltages, which makes
a system that completely covers the range
bétween voitages and extends the range

beyond the speed normal at highest voltage
Tre 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

THE CANADIAN MANUFACTURER,

Bullock Co. in its four-wire system. Let
the minimum rate at which power is re
quired be 1 hp. as before. Neglecting

losses, this range of voltages alone would
give six fixed spee and if, as before, the
100, the fastest would be abeat
1,600 or directly proportional to the voltages
applied. The motor for the system would
only need to be 1 h.p. av 400 revolutions
per minute, instead of 4 at 400 revolutions
per minute, as in the ease of shunt field con
trol.  1f 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 1,600 revolutions per minute at 250 volts,
it can still be speeded up to 2,133 revolutions
per minute, making the total theoretical
speed range 5 to 1

lowest is

Murriene VouraGE PECULIARITIES,

Undoubtedly this system
but like all the others it has
It is not desirable to carry high
round manufact- ring plants, for
reasons, so that i order to get a large range
in this manner the lowest voltage must be
To obtain the full output at low
and it has been seen that generally
the greatest output is required at the lowest
the must  be
8o that the expense of wire runs up rapidly
for wiring the low voltages, or if the mains
we kept down in size, the line losses are heavy,

well,

works
its

obvious

very low

speed
increased;

speed current

and the impressed volts drop off, the motor
Further, the ob
taining of only six voltages by a four-wire
system introduces considerable complication,

slowing down accordingly

as is easily seen, besides the extra expense
for controllers, wiring, and the machines for
the various voltages. A deseription
of the latter is beyond the of this
wrticle,  Generally a motor generator set of
some form is run from the main series of the
principal g
age of these mains
can be divided by

giving

nerating set which splits the volt
Thus a 250-volt circuit
two wires from such a set
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at 400 revolutions per minute. Since the
motor is' running below normal speed it can
be speeded up through a considerable range
and still commutate well. By this means
probably 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 incres On
the higher voltage the field ean be again
weakened till the speed 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 make a close comparison
with the other systems this motor should
be somewhat larger, say 3 h.p. at 220 volts,
13 hop. at 110, so as to cover by field
control the whole from 400 to 800
In such a case, however, a further increase
could be made when running on
220 volts, thereby extending the range some-
what

order to

or

range

in speed

Gearing withn Frenp CoNrtron

If it
large motor resulting from entire field control
or the complication of multi-voltage, a com-
bination of field control and geariug can be
used. Using the same data as bLefore, 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 2 hp at 800 revolutions per
minute, giving 1 hp 1,600, and not ex-
ceeding the speed 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 permissable, hence the wiring
is small; and while the multi-voltage system
gives somewhat quicker change of speed, the
difference i machines will
not be very great

is not desired to use the excessively

be a
at

well-designed

100 Revs. per Minute 800 Revs, per Minute| 1600 Revs. per Minute
SYSTEM 2 g 1] 1]

== . Ex Pz - ’

- = 2 e £y 3

s 5|2 &< o= | &
4 to 1 field control 1 3 240 2 3 240 1 3 240
$-wire multi voltage 1 12 60 2 6 120 4 3 240
3-wire multi-voltage 14 6 120 3 3 240 14 3 240

2 to 1 field control, with

2to 1 gearing ' 2 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 Turee-WIRE SYSTEM

If
and 220 volts, as available, a speed range
of 4 to 1 can be obtained in the following
manner: let the data 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.

a three-wire system, giving, say, 110

be

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 be great enough to
make it large and clumsy

Sizes or MoTogs,

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 case 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, ie,
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,

Speep Variation sy Fienp ConrtroL

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
distinetion will, however, disappear as they

Reports and Estimates made on

Propositions.

undertake Installations.

all kinds
of Lighting, Power and Storage Battery
We are also prepared to

THE CANADIAN MANUFACTURER.

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 number 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 ad visable
to go far beyond 2 to 1, except perhaps
in special cases,

RaxGE oF SPEED CONTROL.

From the foregoing it is easily seen that
the range of any of the above systems of
speed control is scmewhat 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 ean be 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 1t is easily seen that none
of the systems outlined will conveniently

3ave Your Money by geting DEATH & WATSON |

Electrical Engineers and Contractors
25 Jarvis Street, TORONTO

To Design and Install Your

ILLUMINATING and POWER SYSTEMS
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cover such ranges. Resort must, therefore,
be made in most '8 to gearing to finish
out the range even with multi-voltage.
When the range to be covered is very great
this last system has an advantage, but for
most machines the range required can be
covered with a field eontrol 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 be successfully used.

PranNing A New Prasr,

Where a three-wire system is already
installed the application of wvariable 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, J
many large plants now equipped with direct-
current distribution would be much more
economically run if so provided.
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