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LAURIE

FEED WATER
HEATERS
and PURIFIERS

30 to 2,000
Horse Power

T

By the use of one of our heaters,
we can guarantee a saving of 8 to

127 in your coal bills.

R KAE§ MAE 1.1

“IMPERIAL" PNEUMATIC TOOLS

Simple in design and efficient in service

All parts interchangeable

cananoian RAND co., Limiten

MONTREAL

TORONTO 1105 TRADERS BANK BUILDING

Stationary and Portable Forges,

Cupola Blowers,

HOT BLAST HEATING

MEecCHANICAL 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

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

VERTICAL AND HORIZONTAL STEAM ENGINES

SHELDONS, LIMITED

Engineers and Manufacturers

GALT, ONT.

When

Writing Advertisers Please Mention The Canadian Manufacturer.
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The Jones Automatic Mechanical Stokers

Have FOUR Distinct Advantages Over Any
Other Method of Firing :
18t—The coal is fed into the furrace from
underneath, and the high percentage of
volatile matter in Bituminous coal is com-
pelled to find its way through a bed of
burning coke, which assures the entire
utility of all volatile combustible matier
in the fuel

2nd-—-The coal is uniformly fed into the
furnace in direct proportion to the demand
for steam, by means of the automatic
feeding device

3rd—A definite supply of air, automatically
proportioned 1o the amount of coal being
burned and just sufficient to maintain

complete combustion, is supplied to the
furnace automatically.

4th —A smokeless stack is maintained be
cause of the furnace economy, due to
complete combustion

JONES UNDER-FEED STOKER COMPANY

LIMITED

TORONTO MONTREAL

Reliable as Steam -- But Cheaper

This Fact is Daily Demonstrated by

Warren Gas Power Plants

We ask you to take nothing on trust.

We prove before asking you to pay.

The ability of this apparatus to sus-

tain continuous runs under the most

severe conditions is attested by more

than 1,000 power users. Let us tell

vou how to cut your fuel bill in half

:Alllﬂ T'AI.‘DIM ENGINE. “.IIOI.::ll.DOO.:'.P.
ngines of this type operating w n ashort
Write for lllustrated Literature! distance of Toronto have established Worid's

Records for Reliability and Fu~ Economy.

W. H. OLIVER @ CO.

Exclusive Canadian Sales Agents

McKinnon Building, Toronto

Wher Writing Advertisers Please Menti The C d
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High Speed
VERTICAL
ENGINES

Of the English enclosed
type, with pressure oil-
ing system, installed
by us at the

TRADERS BANK,
TORONTO

Robb Engineering Co.,

‘Trldou Bank Building, Toronto; William McKay, Manager.
DISTRICT CWFIOIDl |.J.“ Teleph il 1; Watson Jack, Manager.

nion Bank Building, Winnlp;"; J. F. 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
Strength, Unsurpassed for Steaming Capacity.

MANUFACTURED BY

THE CONTINENTAL IRON WORKS, i sowsarormooss. 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 Writiag A Please M

The Canadian Manufacturer.
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Elevating and Conveying

Machinery

We design and manufacture Machinery
for Elevating and Conveying material
of all kinds, such as coal, ashes, grain,
barrels, boxes, packages, etc., etc., any

sizes, any distance.

CORRESPONDENCE SOLICITED

Dodee Manufacturing 6o.

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

MONTREAL TORONTO WINNIPEG
HALIFAX VANCOUVER
OTTAWA canada' ROSSLAND

MANUFAOCTURERS OF

Electrical Apparatus of All Kinds

COMPLETE ELECTRICAL INSTALLATIONS FOR ALL PURPOSES

NS NS NN NS ANSNNT NS

Facts about
Fireproof
Factories

\ Factory or Warehouse
secure from lightning, falling
sparks, forsaken matches,
etc., saves ils owner time,
worry and insurance pre-
miums.

““CALT " STEEL SHINCLES,

DIXON’S BELT DRESSINGS

We have Two Dressings for Belts:

Dixon's Traction Dressing for old, dry belts that are in poor
condition, and Dixon's Solid Belt Dressing, a quick, convenient

cure for slipping or overloaded belts. Write for booklet.

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

WEBSTER WATER-FEED HEATER

SIDING, CEILINCS, WINDOWS
AND SKYLICHTS make a build-
ing not only absolutely fire-
proof, but they last as long
as the building stands and
cost no more than inferior
materials.

PURIFIER AND FILTER

Nothing is more striking than the
extent to which expert engineers recom-
mend the Webster Heater.

must be cautious.

Engineers

Their reputations are

Tell us what interests you

easily impaired.
most and get our Catalogs and

They cannot afford to

prices recommend a Heater until it has been
‘ices. . i)

long and widely used, and thoroughly
TheGalt Art MetalCo. tested.

LIMITED

Galt, -

Write for general Heater Catalogue

OntariO giving list of users.

DARLING BROTH ERS LIMITED

I Montreal Toronto Winnipeg Vancouver

Agents in every Canadian cily.

BRANTFORD GAS and GASOLINE ENGINES

STRICTLY HIGH GRADE
CHEAPER THAN ELECTRIC POWER
WRITE FOR CATALOGUE

GOOLD, SHAPLEY & MUIR, -

Brantford, Ont.

When Writiag Advertisers Please Mentl The C di M £
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ELECTRIC
LIGHT ano POWER
PLANTS

ONE OF OUR 178 ENGINE TYPE GENERATORS AND
AUXILIARY APPARATUS, FORMING THE LIGHT AND
POWER PLANT OF SOMERVILLE LIMITED, TORONTO

SEE BULLETIN 1048

ALLIS-CHALMERS-BULLOCK

LIMITED
WORKS - - MONTREATL
SALES OFFICES:
MONTREAL TORONTO WINNIPEG VANCOUVER
NEW GLASGOW COBALT CALGARY

When Writing Advertisers Please Mention The Canadian Manufacturer.
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ABOUT SWITCHES

\\'l* have the most complete and

up-to-date equipment in Canada
for the manufacture of KNIFE
SWITCHES, all capacities,

standard or special design.

Qur system of manufacture assures
absolute uniformity and interchange-

ability of parts. Why not let us quote ?

THE HILL ELECTRIC MFG. CO.

ST. LOUIS MONTREAL

Catalogue No. 943

Long Distance Phone 1103

The Electrical Construction Go. of London,

LIMITED
32-40 Dundas Street, London, Can

PERFECTION TYPK
DYNAMOS AND MOTORS

Multipolar or Bipolar, Direct- Connected or Belted

Over 1500 of our machines in use
We contract for complete installations, inecluding wiring of
factories

We repair machines of any make.

e riptive matter and estimates furnished on application
Branches at VANCOUVER,
MONTREAL

WINNIPEG,
HALIFAX

TORONTO,

Junes& Mume
Electric Co, Ltd

Manufacturers

DYNAMOS
and MOTORS

Alternating and
Direct « urrent.

Over 2000 Machines in use

Repnirs to all makes of
machines

294-300 ADELAIDE STREET WEST, TORONTO

—— TRA

When Writing Advertisers Please Men:

NSFORMERS

FOR

LIGHTING OR POWER

SERVICE

THE

PACKARD ELECTRIC CO.

LIMITED

Works : ST. CATHARINES
Montreal Office :
127-129 Bell Telephone Bldg.

Winnipeg Office
Somerset Block

tion The Canadian Manufacturer.
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GRIbE’S GAS ENGINES
PATENT “SUGTION”

Gas Producers
OFFICE AND WORKS

157 Craig
Street West

MONTREAL

From Photo of 100 H.P. Engine

With PATENT bOUBLE GENERATORS
for

Contractors and Engines supplied to
H. M. Government Departments and
to all the largest Gas Works in England.

We have 43,700 horse power running

THE CHEAPEST POWER YET INVENTEC

Catalogues, Prices and Testimonials on Application

100 Brake Horse Power Suction Gas Produvcer
Engines and Plants Complete to 150 H.P.

When Writing Advertisers Please M 1 The C di M
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Eugene F. Phillips Electrical Works, Limited

GENERAL OFFICES AND

TORONTO BRANCH,
FACTORY, MONTREAL c A N A D A TRADER3 PANK IUILD’ING

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.

When

Repeat Orders
Come

Duplicate
Orders for

& ‘THE EMPIRE LIGHT’
ALTERNATING CURRENT MOTORS aner e Sha e

o« HAVE YOU HAD A TRIAL INSTALLATION MADE YET?
and DYNAMOS for all Circuits.
REPAIRS PROMPILY EXEGUTED. The Emplre L|ght co
99-103 McNab N. - HAMILTON, 0nt. | |Viees A0 e eAL
Insulated

WIRES and CABLES

OF EVERY DESCRIPTION FOR

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

MONTREAL, - - CANADA

When Writing Ad

vertisers Please n The © d
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POWER HOUSE SUPPLIES

Dart Unions

SOREWED OR FLANGED
FOR
EVERY USE REQUIRING TIGHT JOINTS

TWO BRONZE SEATS
prevent corrosion and provide for
A LONGER LIFE

GROUND SPHERICAL SEATS
insure an absolutely tight joint—no packing
required.

SAVES TIME AND EXPENSE

Factory Toronto

FAIRBANKS-MORSE

Boiler Feed Pumps

FOR GENERAL SERVICE

The Stuffing boxes are of ample
depth, and all parts are readily

accessible.

STRONG
DURABLE
ECONOMICAL

Factory—Toronto

THE CANADIAN FAIRBANKS CO., Ltd.

MONTREAL

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

When Writing Advertisers Please Mention The Canadian Manufacturer.
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JEFFREY

Y“CENTURY" RUBBER BELYT

CONVEYERS

Are adapted for handling many kinds of
packages or bulk

material in

General Catalog No. 80

THE JEFFREY MANUFACTURING CO.,

COLUMBUS, OHIO, U.8.A,

(Canadian Branch : Cote and Lagauchetiere Streets, Montreal

Elevating, Conveying, Screening, Diilling, Mining Machinery

INDUSTRIAL ~ RAILWAYS

Don’'t lose money on old-fashioned
equipment

KOPPEL CARS
PORTABLE TRACK

Save money in transporting materials
and finished products

Our Booklet D 31 will tell you how

ARTHUR KOPPEL company

146 Morris Building, NEW YORK, N.Y.

Large Stock In
New York, Koppel, Chicago, San Franeisco, ete

VENETIAN
GRATES

BURN SCREENINGS AND
DUST OF ANTHRACITE
AND SAVE 20 TO 50O
OF FUEL BILLS FOR
BOILERS SEVERAI
FTRIPLICATI ORDERS
RECEIVED

Jules de Clercy, C.E.

62 Ontario St., - MONTREAL

Morris Machine Works

BALDWINSYILLE, N.Y.

MANUFACTUREKR OF

Centrifugal
Pumping
Machinery and
Steam Engines
SPECIAL PUMPING
OUTFITS TO SUIT

SPECIAL
REQUIREMENTS

KEstimates Furnished

upon Application

H. W. PETRIE, Agent

Toronto, Canada

NEw YORK OFFICE : 3041 CORTLANDT BT
Hexion & HuBseLL, Agents, 6169 North Jefferson St., CHICAGO, ILL.

When Writing Advertisers Please Mcontion The Canadian Manufacturer.
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Renold'’s Lineshaft
Silent and
High Counter-
Speed shaft
Chain Driving

RENOLD CHAINS

Canadian Agents

Jones & Glassco, - Montreal

e ————————————————

ACHESON =GRAPI‘"TE—The Purest in the World

Manufactured in the Electric Furnace. Write us for full information regarding the use of this material
in lubricating compounds, pipe joint compounds, as fou d ry ( ings, for electrotyping purposes, etc.
ACHESON-GRAPHITE EL l CTRODES. Best for Furnace Work
Works at NIAGARA FALLS, ONT. - - - - NIAGARA FALLS, N. Y.
INTERNATIONAL-ACHESON-GRAPHITE CO., Niagara Falls, N. Y., U. S. A,

LEAD AND TIN LINED

IRON PIPE
AND FITTINGS

For Paper Mills For Water Works
For Boiler Feeds For Acid Works
For Distilleries For Mines For Breweries

The Garth CO., - Montreal

When Writing Advertise Please Mention The Canadian Manufactu
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ST EAM pl—ANTS ‘ Standard

Tubular Stationary
Boilers

The cut represents this
style of boiler with ordi-
nary full front setting.
Half front and different
styles of oven settings can
be furnished if desired.

These boilers are built
for various pressures and
from 10to 200 horsepower.

For further details and
particulars ask for our
special Boiler Catalogue,
which will be gladly fur
nished on application

We manufacture :

44 Boilers, all tvpes ;

Stationary, Marine,

Automatic, Simple
and

Compound Engines ;

] Steam Plant
) g Accessories.
A
LA

Write for Bulletin and
Prices

The Waterous Engine Works Co., Limited
BRANTFORD, - ONTARIO

Western Branch: Winnipeg, Man. B.C. Agent: H, B, Gilmour, Vancouver

2 STANDARD TOOLS
TRIMO PIPE WRENCH OUR PAST

RECORD
IS
YOUR
GUARANTEE

Sena for

THE INSERTED JAW IN THE DROP FORGED STEEL Catalcg No. 80
HANDLE ADDS 507 TO THE LIFE OF THE WRENCH

| TRIMO MONKEY WRENCH ALL FORGED

A NEW STEEL

CASE-
DEPARTURE HARDENED

"TRIMO |10

- D= - THE LARGER
THE JAW EXTENDS OUTWARD INSTEAD OF OPENING THE NUT

TOWARDS THE HANDLE, THEREFORE | THE LONGER
THE LEVERAGE

| "2 TRIMONT MFG. CO., .58 % Roxbury, Mass.

When Writlag Advertisers Please
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Types of Mechanical

Description of Various Styles of Mechanical

THE POWER EDITION

Stokers and Grates

Stokers and Grates. First Section of Ar-

ticle. Second Section will Take Up Grates, and will Appear in Next Power Edition.

The following article is intended to place before the
readers of THE CaNADIAN MANUFACTURER simple and
accurate descriptions of the features of different mechani-
cal sto! and grates which are now in operation in
power plants in Canada or which may be within a ver)
few years. More complete descriptions are given of the
styles which have been placed on the market recently,
as they will not be so familiar to readers of the paper.

Fig. 1—B. & W, Mechanical Chain Grate Stoker, Forged Steel }
Construction Throughout.

This is the first section of the article, and is devoted
exclusively to mechanical stokers. The second section,
to appear in next month’s Power Edition, will be de-
voted to different styles of grates—a line—not a definite
one—being drawn between grates and mechanical stokers

Babcock & Wilcox Mechanical Chain Grate Stoker.

The chain grate stoker has been long recognized by
leading engineers as particularly adapted for burning
bituminous coal without smoke and obtaining the best
combustion results from the cheaper grades of this fuel

Fig. 2—B. & W. Mechanical Chain Grate Stoker, _lnala.lle-l in
Connection with & B. & W, Water Tube Boiler.

and minimizing the cost of raising steam by reducing the
labor of handling,

The patent chain grate stoker made by Babeock and
Wilcox, Limited, Montreal, provides for the even and
continuous firing of coal in small quantities so that the
distillation of the gases proceeds at a uniform rate, the
volatile gas being liberated at the front of the furnace and,
by passing over the incandescent fuel at the rear end,
complete combustion is obtained with the minimum
excess of air,

The stoker shown in Figs. 1 and 2, is the result of
years of experience and scientific investigation. Par-
ticular attention is being given to Canadian and American
fuels so that the grates are arranged with suitable air
spacing and the necessary changes for dealing with clink-
ering coals,

Although the general arrangement is practically the
same as that since adopted by other manufacturers

—
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Fig. 3-—Cross-Section Through Furnace Showing Retort, Dead
Plates, Air Inlet, Ete., of the Jones Underfeed Stoker.

of chain grate stokers, it has many splendid features
to recommend it—among the most important being,
the design of the links and air seals which effectually
prevent cold air from leaking past the grate, the facility
with which the thickness of the fire and the speed of the
grate can be regulated, the small amount of power required
to operate it, and, in conjunction with this, the smooth
running of the driving arrangement thus reducing riddling
of fine coal through the grate to a minimum

The proper adjustment for depth of fire and grate speed
should be such that the fuel is burnt out by the time it
reaches the ash plates over which the ashes and the clinker
pass on to the dooys, and are periodically dumped in the
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ash pit by simply moving a lever or the outside of the
boiler setting.

The firebrick arches, in this design of the chain grate
stoker, are so nstructed that Hn-y ensure proper and
smokeless combustion of the most fiercely burning coals,
such as “Dominion,” ete., and at the same time very few
repairs are required.

Jones Underfeed Automatic Mechanizal Stoker.

The principle of the Jones underfeed stoker, made by
the Jones Underfeed Stoker Co., Montreal, is graphically

Fiz. 4—Jones Underfeed Stoker Ready for Installing.

shown in Fig. 3, which is a cross-section of the boiler
showing the shaped retort, dead plates and air inlet.
Fig. 4 shows the stoker complete, ready for installation;
and Fig. 5 is a complete installation, showing the method
of control.

The object with the Jones stoker is to get a steady
and uniform supply of fuel and a proper regulation of
the air supply.

OPERATION OF STOKER.

The operation of the stoker may be described as follows:

Coal in the hopper descends through the opening in the
throat of the machine immediately in front of the ram,
and upon the forward motion of the steam actuated ram
is introduced into the retort imparting an upward and
backward movement to the whole body of fuel. Success-
ive charges have the effect of elevating the fuel upward
into the fire zone; and so the conformation of the fuel
bed may be said to consist of three strata, viz., the green
coal just introduced, the coal lying immediately above in
process of coking, and the incandescent fuel bed at the
top where combustion is completed. It is at the middle
stage that the making of smoke is prevented. Here
the air from the tuyeres permeates the fuel, uniting with
the gases being released because of the great heat of the

Fig. 5—Typical Installation of Jones Underieed Stokers and
Regulating Apparatus,

THE CANADIAN MANUFACTURER
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fires just above, and thus released the gases are burned in
seeking an outlet through the uppermost body of incan-
descent coal. The whole effect is to elevate coke coal
orly into the fire zone.

The control of the elements affecting combustion is
absolutely automatic in this method of stoking, and con-
stitutes one of the distinctive features. As the steam
pressure itself automatically proportions the fuel and the
air to each other and the varying loads, the operation has
the decided advantage of being both simple in application
and positive in action,

TyricAL ILLUSTRATION OF STOKER.

In the typical installation shown in Fig. 5, the engine
driving the blower is equipped with a regulating valve,
which, as the steam pressure rises above a certair point,
throttles the supply of steam, thereby slowing down the
engine and the speed of the blower, and consequently
diminishing the output of air; and vice versa, should the
steam pressure fall. The engine also drives a crank shaft
which runs along the front of the boilers, and operates
the valve on the stoker cylinder, which regulates the
amount of fuel fed into the furnace by means of the same
regulating valve which contro's the speed of the engine.
The immediate effect is to diminish the amount of air and
to decrease the quantity of fuel admitted to the furnaces

Fig. 6—The Green Travellinz Link Grate.

if the steam pressure rises; and on the contrary, to in-
crease the amount of air and to increase the amount of
fuel if the steam pressure falls. The operation secures
a correct proportioning of fuel and air, producing a clean
and perfect combustion and el'minating smoke; limits
steam production and burning of fuel to actual require-
ments; and being so completely automatic, responds
immediately to fluctuations in load without attention
o: effort on the part of the operator,
The Green Travelling Link Grate.

The Green travelling link grate stoker, made by the
Green Engineering Co., Chicago, consists of a rigid cast
iron frame supported on truck wheels for the purpose of
removing it from the furnace, and carrying thereon an
endless chain which forms the grate surface, as in Fig.
6. The chain is caused to move forward by means of a
train of steel gears actuated from an eccentric shaft
supported on the boiler front. The attendant, if coal,
and ash haadling machinery is provided, has only to see
that the stcker is so adjusted that the fires will be main-
tained in a uniform condition. The boiler damper being
adjusted to the load requirements, the stoker can be
easily made to harmonize therewith.
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CONSTRUCTION OF GRATE.

Th= driving mechanism of the stoker is contained in a
rigic bearing so that the wear on it and the power required
to operate it are reduced to a minimum. The chain itself
is formed of substantial links so designed that certain
ones, designed especially to take the strain, carry the
entire tension, the other clips being so designed that they
are not subjected to the tension of the chain. A uniform

Fig. 7—An Installation of Green Travelling Link Grates.

air space around each link is provided. The longer
links afford an increased overhang, so as to shear any
clinker, which during the travel of the grate, may be
brought up to the bridge wall, while at the same time it
completely clears the ash from all the air spaces of the
chain at every turn around the rear sprockets. The links
of the chain are connected together by bars of oval sec-
tion, which pass through round holes in the links or clips.

The holes in the clips have a slot extending to the
bottom edge, permitting any link or clip to be removed
and replaced by another one without breaking the
chain, removing the bars or interfering with the service.

The chain is supported at frequent intervals by rolls
extending under the entire width.

The side frames and side girders are designed to be
removed from the direct heat of the fire so that they are
never cracked or burned due to this cause.

OPERATION OF STOKER.

The coal is scraped off to a uniform thickness the entire
width of the chain by means of an adjustable ventilated
gate which can be set at any height from 2 ins. to 8 ins,,

Fig. 8—Front View, Detroit Automatic Stoker with
Worm Conveyor Feed.
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and which, due to its design, permits the ready replace-
ment of such of its parts as are most liable to failure.

As the fresh coal enters the furnace it is subjected to
the radiated heat from the igniting arch, which causes it
to instantly ignite. The uniform distance of this arch
above the grate surface causes uniform intensity of ig-
nition the full width of the furnace, which in turn causes
uniform termination of the combustion and renders
it possible to operate the stoker without bare spots on
the grate surface. The arch itself is suspended from
steel beams and the tile are made interlocking so that
one or more can be removed and replaced without dis-
surbing the rest of the arch.

The harder this stoker is operated the cooler it runs,

and there is no rate of combustion so intense that it will
injure the stoker. At each revolution the chain is cooled
down to normal temperatures, and even at high ratings
the hand can be comfortably placed on the chain just as
it enters the fire,
. The Green chain grate is made in two types, the stand-
ard grate suitable for the bituminous coals of the central
and western part of this country, and the coking coal
stoker, suitable for the semi-bituminous coals of West
Virginia and Eastern Pennsylvania. Fig. 7 shows an
installation of standard grates.

The Detroit Autcmatic Stoker.

From figuies 8, 9 and 10 a good idea of the mechanical
construction of the Detroit automatic stoker, made by

Fig. 9—Rear View, Detroit Automatic Stoker with
Worm Conveyor Feed.

the Detroit Stoker & Foundry Co., Detroit, can be ob-
tained. This stoker has side feed, incline grates and an
automatic clinker crusher. It is built with two distinet
methods of feeding the fuel, one the worm conveyor,
which ig the more commonly used, and the other the
reciprocating method, which is only recommended when
the dutch oven or extension front is used,

The coal is fed into the hoppers in front, either by hand
or by gravity, as in Fig. 10. It is then fed into the
stoker by means of the worm conveyors, and distributed
evenly at the top of the inclined grates on the cooking
late,
‘ Air is admitted through openings in the upper portion
of the front of the boiler, as shown in Fig, &, between the
double arches, shown in Fig. 9. Thus the air can be
controlled, and is heated before it strikes the fuel.
|- Tn Fig. 9 the right side air chamber and arch support
is raised to show the end thrust ball bearing conveyor.
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In the same figure the vibrating o operating grates are
up on the right side and down in normal position on the
left side

The grates are of two kinds, stationary and operating,
each alternate grate being operated continuously by the
driving shaft in front. The vibratiig grates leave a
sliecing vibration forward and backward, preventing
clinkers from forming on the grates, and at the same time

Fig. 10a —Detroit Stoker Clinker Crusher
moving the bed of fire down towards the centre of the
furnace.

The vibrating grates are operated by upper and lower
rocker bars connected to tne lower driving shaft by links,
which can be unhooked during the operation; thereby
discontinuing the grate movement entirely when a non-
coking coal is used. With this arrangement, either,
both or neither end of the vibrating grates may be operat-
ed as deseribed

I'ne CLINKER CRUSHER

In the centre of the stoker is a clinker crusher com-
posed of a row of heavy cast iron disks which rotate
alternately towards and from each other, crushing the
clinkers and depositing them in the ash pit. This elinker
crusher is shown in Fig, 9, but more clearly in Fig. 10
Ihis does away with the necessity of cleaning the furnace
by hand. 1In this way coal is fed into the stoker and ashes
and clinkers removed without opening furnace door.

In Figures 11 and 12 are suggestions for labor saving
methods for the handling of coal and ashes, which can

be used in conjunction with this grate.

New Model Roney Mechanical Stoker.

I'his grate, shown in Fig. 13, the Westinghouse new

Fig. 10b—Installation of Detroit Automatic Stokers, Showing

Method of Feeding the Coal.
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model Roney mechanical stoker, is made by the Westing-
house Machine Co., and sold in Canada by the Canadian
Westinghouse Co., Hamilton. A general description of
the operation is:

OPERATION OF STOKER.

[he coal is fed into a hoppr extending across the boiler
front, usually by gravity from an overhead bin. From
this hopper the fuel is automatically sup-
plied to the furnace by a reciprocating
pusher operoted from the rock shaft by an
eccentric.  ‘the fuel descends through the
throat of the arch on to the upper grate bars
where it is subjected to an intense heat radi-
ated from the incandescent fire-brick arch
spanning the upper portion of the furnace.
lhis entirely cokes the fuel and drives off all
the volatile gases, leaving the coke, or fixed
carbon, which ig then gradually worked down
the inclined surface by the rocking motion of
the grate barg, imparted to them from the
eccentric on the rock shaft.

I'he oscillation of the grate bars not only work the
fuel slowly down the furnace, but also keeps it constantly
agitated, this preventing to a large extent the formation
of clinker and bringing the fuel into intimate contact
with the incoming air. After the solid combustibles have
heen totally consumed, the remaining ash is digscharged

Suggestion for Labor Saving in Handling

Coal and Ashes

on to the dumping grate at the bottom of the furnace
[he operations necessary to clean the fire, will be readily
understood by reference to Fig. 13, First the guard is
raised, thus preventing the fuel bed from sliding. Next
the dumping grate is dropped thus permitting the free
descent of ash both front and rear of the axis.




December 4, 1908

Speciar FeEATURES oF RONEY STOKER
One of the most important features of this new model
Roney stoker is the sectional grate bar, or fire top, shown
in Fig. 14. For the upper four grates, a nonsifting type

Fig. 12—Suggestion for Labor Saving in Handling Coal
and Ashes.

top is used, provided with abutting horizontal ledges
to prevent the fine fuel sifting through. The construction
of the grate is made quite plain by the illustration and it
is evident that the plates are easily removed

The new type of guard prevents the fire from sliding
into the ash pit when the dumping grate is < perated;
and the new dumping grate is hinged about une-third
forward, dumping both front and rear.

The rocker motion is transmitted to hars

the grate

Fig. 14—Sectional Grate Bar, New Model Roney Stoker

by means of a connecting rod from the eccentric “agi-
tator.”

The air supply is admitted through two wind gates,
located on either side of the stoker as shown in Fig. 13.

THE POWER EDITION ar B9

It first passes to the rear of the fire brick arch, extending
across the front of the furnace, and ig then directed by
baffles to the erown of the arch, at which point it enters
the front air spaces. Irom the latter, it enters the fur
nace through the spaces between the stoker front and the
first ring of arch brick., Passing the air over the furnace
in this manner, not nn]»\' pre-heats the air, but a
materially in cooling the arch

The fire brick arch ig of guch extent and so designed
that it completely cokes the green fuel and directs the
gases downward over the hottest parts of the fire, there
fore, permitting the volatile gases to be completely con
sumed before coming in contact with anyv of the boiler
heating surfaces

New Lodges Being Formed

That engineers throughout Ontario realize the henefits
to be derived from membership in the Canadian Associa-
tion of Stationary Engineers is evident from the move
ments now on foot in several localities towards the or-
ganization of local lodges. These  districts include
Sarnia, Strathroy, and Dresden. Engineers in these
different centres are talking the matter over, and meetings
will be called, at which the organization of local lodges

Fig. 13—New Model Roney Mechanical Stoker.
will be started
be present at these meetings to lend his assistance and
advice. It is fully expected that four or more new lodges
will be formed before the end of this vear

The aims of the Association are such as to deserve the
hearty support of all engineers and all others interested
directly or indirectly in the advancement of stationary
engineering. There is no doubt that as long as the
Association lives up to the preamble to their constitution
it will do good work and will make steady advancement
The Association is building on a solid foundation; if
the building material continues as good as heretofore,
there is a big future ahead of the Association

I'he Executive Secretary will probably

In this issueis continued aseries of articles on the trans-
former designed to be of value to the man in the shop
and also to the station operator. Some of the best prac-
tical information on transformers obtainable will be con
tained in this series of articles. The article in this issue
treats with transformer_insulation.
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The Efficiency of Gas and Qil Engines’

A New Method of Stating the Power of Gas and 01l Engines, Claimed by
the Writer to be more Convenlent and Practical, and Also to form a
Better Basis for the Comparison of the Thermo-dynamie Pgrformancy of

Engines of Different Types.

Power of Engine Expressed in Total Work

Done by the Working Substance, called ThZrmo-dynamic Horsl] Power

By Lioxen

For a whole century the indicated h.p. of the steam
engine has been accepted as the most satisfactory measure
of the work done in the cylinder of that engine. When
the gas engine came into use it was but natural that the
same measure of its power should be used. So long
as the whole cycle took place in one cylinder there was
but little doubt ‘as to what was meant by the indicated
h.p. of the engine; but when auxiliary air and gas pumps

Or_h
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Fig. 1—Indicator Card of Steam Engine

were used, the indicated h.p. acquired special definition
A committee of this society reported in 1902 a code of
rules which contained this special definition, and which
has given a consistent meaning to the indicated h.p. of
steam engines and of gas and oil engines of all types

The definition referred to is not, however, universally
accepted. The pages of the Zeitschrift des Vereins
deutscher Ingenieure for 1905 contain a long and most
animated discussion by many of the ablest German en-
gineers on the meaning of indicated h.p. and mechanical
efficiency in two-cycle engines, and they show very
marked differences of opinion as to the correct method of
calculating those quantities. Within the past few months
the definition of the indicated h.p. of a four-cycle engine
has been the subject of debate by the British Institution
of Mechanical Engineers, and a strong tendency mani-
fested itself to take as the measure of the indicated work
of a four-cycle engine only that area which is included
in the positive loop of the indicator card.

DirreRENT METHOD OF SLATING POWER OF ENGINE.

In all cases it has been assumed that the indicated h.p
is the best measure of the work done in the engine, hut
the differences of opinion as to the methods of its measure-
ment are really indications of the fact that the indicated
h.p. of an engine, and the quantities deduced from it.
do not give that information which engineers have been
trying to extract from them. The fundamental trouble
with the indicated h.p. as the unit of power is that it
does not represent the actual work done by the working
substance, but the difference between that quantity

* Paper presented before the American Society of Mechanical Engineers
in June 1908, at Detroit.

8. Magxs,

and certain resistance. Consequently it does not permit
a comparison to be made between the actual amounts of
work done by the working substances in the eylinders
of engines of different types.

So far as the steam engine is concerned, the indicated
h.p. is certainly the most convenient and probably the
most practical method of stating the amount of work
that is done in the engine; but for gas and oil engines, it
is possible to use another method of stating the power
of the engine; a method which is not only more convenient
and practical but which also gives more information as
to the real actions taking place, and forms a better
basis for the comparison of thermodynamic performance
of engines of different types.

DeriNiTION OF INpICATED HoOrsE POwER.

The indicated h.p. of a steam engine is really the
algebraic sum of two quantities; these are (a) the total
work done by the steam inside the cylinder and ‘(b)
the negative work done in overcoming the frictional and
inertia resistances of the steam during the exhaust period.
Thus, in Fig. 1, if a b represents the pressure in the space
into which the steam is exhausted, the total work done
by the steam in the cylinderis a ¢ d j b, and of this am unt
] e abis used up in overcoming the resistances to the
escape of the steam, leaving the area ecd | as the indicated
work, or the total work done on the piston.

The work done in the cylinder is not however the total
work done by the steam, since the steam has to do work
in order to overcome the resistances to its admission.
In Fig. 1, if g h represents the boiler pressure, the area
g h d ¢ is the work that the steam has to do in order to

flow from the boiler to the evlinder. The total work
d
e
¥ e
2 & 3

g

F10. 2—Indicator Card of Four-cycle Gas Engine

done by the steam is consequently the area g h b a; and
the area c d f e (i. e., the indicated work) is the difference
between the total work done by the steam and the work
necessary to get the steam into and out of the cylinder.
The total work done by the steam in a steam engine is
not shown directly on the indicator card, but has to be
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obtained by drawing in the boiler pressure line and pro-
longing the indicator card to meet it.
¢ The indicated h.p. of gas and oil engines is defined by
the Code of 1902 of the Committee on Standardizing
Engine Tests, as the power developed in the engine cylin-
der (the algebraic sum of positive and negative works)
minus the power indicated in the separate compression or
feed cylinders, if there are any.

In a four-cycle engine, according to this definition,
the indicated work is equal to the difference between the
areasedefand fagh, Fig. 2. If the area ¢ j b be added

Fia, 3—Indicator Card of Two-cycle Gas Engine

to each of these, the indicated work is seen to be the differ-
ence between the areas ¢ d e b and ¢ a g b. The area
cdebis the total work done by gas; the area a g b is the
work done in overcoming the resistances to the admission
of gas, and the area ¢ a b is the work done in overcoming
the resistances to the exhaust of the gas; or in other words
the area ¢ a g b represents the work that has to be done
to get the charge into and out of the cylinder. The
indicated work of a four-cycle engine is consequently
seen to be the difference between (1) the total work done
by the gas, and (2) the work necessary to get the gas into
and out of the eylinder.

In a two-cycle engine with separate air and gas pumps,
or with preliminary compression of the charge in the
crank case the indicated h.p., according to the definition,
is the difference between (1) the main cvlinder h.p.,
Fig. 3, and (2) the indicated h.p of the air and gas pumps,
Fig. 4 and 5, or of the crank case, Fig. 6. In this engine
the exhaust occurs only near the end of the stroke, so
that the amount of work done by the main eylinder
piston in overcoming the resistance to the escape of the
gases is so small as to be practically negligible. The work
represented by Fig. 3 is the total work done by the gas;
while the work represented by Fig. 4, 5 and 6 is the work
done in overcoming the resistance to the admission of the
charge and consequently, in part, the work done in over-
coming the resistance to the exhaust, since the incoming
charge helps to force out the exhaust gases. The indi-
cated h.p. of a two-cycle engine is seen to have practically
the same meaning as the indicated h.p. of a four-cycle
engine.

CONSIDERATIONS 1IN Diesen MoTor.

In a Diesel motor, the conditions are the same as in an
ordinary four-cycle engine, with the addition that work
is done in compressing the air used to spray the fuel. The
indicated h.p. of the air compressor must. according
to the definition, be subtracted from the indicated h.p.
of the main eylinder in order to obtain the indicated h.p.
of the engine. The difference between the areas ¢ d e b

THE POWER EDITION 21

and e a g b, Fig. 7, is the indicated work of the main
cylinder, and, as vith the four-cycle engine, Fig. 2, it is
the difference be. 'een the work done by the gas in the
cvlinder and the negative work done in overcoming the
admission and exhaust resistances. The compressor card
however, Fig. 8, is different from the compressor cards
for the two-cycle engine, Iig 4 and 5, for it represents
not only the work required to overcome the frictional
resistances of admission of the fuel spray to the cylinder,
but also the work of compressing the air used for spraying
up to the pressure existing in the cylinder during the
admission of the charge. It is obvious that if a large
percentage of the air used per cycle in a Diesel motor
were compressed in the air compressor instead of in the
main cylinder, there would be a serious error in regarding
the work done in the compressor as part of the frictional
resistance to the admission of the fuel. In actual en-
gines, the indicated work of the compressor pump is
generally at least 6 per cent of the indicated work of the
main cylinder. It is easily possible by drawing the
cylinder admission pressure line ¢ d on Fig. 8 to separate
the work done there into its two components; the work
done in compressing the charge (area b) and the work
done in overcoming discharge resistances (area a). The
frictional resistance to the admission of air to the com-
pressor is too small to be shown on the diagram. The
total work done by the charge is then the algebraic sum
of the positive area ¢ d e b, Fig. 7, and the negative area
b, Fig. 8, the work done in overcoming frictional resis-
tances is the sum of the areas ¢ a ¢ b, Fig. 7, and @, Fig.
8. The indicated h.p. of a Diesel motor has the same
meaning as the indicated h.p. of a four-cycle or a two-
cycle engine; it is the difference between (1) the total
work done by gas, and (2) the frictional resistances to
the admission and exhaust of the gases.

TuermopyNAMIc ErricieNcy AND NerT EFFICIENCY.

In the analysis of the performance of a heat engine,
there are two principal quantities that the engineer
wants to know, namely (a) the thermodynamic efficiency
of the engine. or the percentage of the total heat going
to the engine that is actually converted into work, and
(b) the net efficiency of the engine, or the percentage of
the total heat going to the engine that is available for
doing useful work. The difference between these two
efficiencies is the percentage of the total heat going to the

"

engine that has been used up in overcoming the various
resistances which the engine itself offers to the carrying
out of the cycle of operations.

It has been the practice in the past to calculate the
thermodynamic efficiency by finding the ratio of the in-
dicated work to the total heat supplied. But this does
not really measure the percentage of the total heat that
has been converted into work; it measures the percentage
of the total heat that is available for doing work after
certain engine resistances, viz.: those offered to the
admission and exhaust of the working substances, have
been overcome. The thermodynamic efficiency of an
engine should have but one meaning and that is the
efficiency of the engine in converting heat into work,
irrespective of whether that work is used up, in part, in
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overcoming engine resistances or remains entirely avail-
able for useful applications. That is the plain meaning
of the term and the only meaning which will permit a
direct comparison of the efficiencies of the processes
actually occ 'rring in the cylinders of different engines
If the indic: ted work is used in caleulating the thermo-
dynamic efficiencies, such a comparison does not neces-
sarily throw any light on the actual processes at all, since
the frictional resistances resulting from a poor design of
compression pumps, valves, ports, ete., may more than
offset the gain from the use of a more efficient cycle.

It is, moreover, important that the thermodynamic
efficiency should have the suggested meaning in order to
permit a fair comparison with the ideal eycle. The state
that the thermodynamic efficiency of a gas engine is 60
per cent. of the thermodynamic efficiency of the ideal gas
engine working under the same external conditions. is

\/ /\\ sl
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Fia. 5—Indicator Card of Gas Pump

entirely misleading, if the gas friction resistances to ad-
mission and exhaust have been subtracted from the total
work done by the gas. In some engines, the gas friction
resistances may amount to 15 or 20 per cent. of the total
work, and if that were the case, an actual ratio of effici
encies of 70 per cent. would appzar to be but 60 per cent

that is, the apparent possibility of improvement of the
purely thermodynamic processes would be reduced from
10 per cent. to 30 per cent. If the gas friction is taken
into account in caleulating thermodynamic efficiencies
there does not seem any sufficient reason why the machine
friction should not similarly be taken into account. The
process of getting a charge into and out of the cylinder is
purely mechanical—it is not part of the thermodynamic
('\1']!‘

Torar Work or Dynamic Horse Powen.

I'he writer believes that for gas and oil engines, the
power of the engine can be most usefully expressed as the
total work done by the working substance—this might
be called the total h.p., or, since it measures the amount
of heat converted into work, the thermo dynamic h.p
The total work for a four-cvele engine is the areacd e b
Fig. 2; for a two-cycle engine, the area of Fig and for
a Diesel engine, the area ¢ d ¢ b, Fig. 7, minus the work
represented by the area b, Fig. 8, of the air compressor
card.  As measured in this manner, the total work is not
entirely independent of the design of exhaust valves
and passages since the occurrence of release before the
end of the stroke (which is necessitated by the resistance
of the exhaust) reduces the total work area. It is only
in the case of the comparatively early exhaust of the two
evele engine that the actual work might be considered as
being affected in an appreciable manner by the release
hefore the end of the stroke. It is, however, proper to
regard the work of this eyele as being finished when the
exhaust opens—the toe of the diagram heing the equival-
ent of the negative area of the four-cycle diagram. Since
the area of the toe of the diagram is always extremely
small, its inclusion in the total work area introduces no
appreciable error,
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The total work done by the working substance is used
up in three ways.

a. In overcoming the resistances to the admission and
exhaust of the charge; this may be called gas
friction work.

b. In overcoming engine friction; this may be called
machine friction work, and

¢ In doing useful work.

The indicated h.p. is then the total h.p. minus the gas
friction h.p. and it retains the meaning it has always
had

Wuar Gas Enxcine Tesrs Snow.

An ordinary gas engine test permits the determination
of the total h.p., the gas friction h.p., the machine friction
h.p. and the useful or brake h.p. The value of finding
these separate h.p.’s will be apparent if, for example, a
comparison is to be made between two-cycle and four-
cyvele gas engines. It is urged against the two-cycle
engine that it obtains its very great advantage of nearly
doubled power per cubic foot of piston displacement, at a
cost of considerable loss in efficiency. This loss in effic-
iency is said to be (1) thermodynamie, resulting from
(a) the loss of some of the charge to the exhaust during
admission, or (b) the retaining of too much of the burnt
gases in the cylinders; (2) gas friction loss resulting
from the separate compression of the gas and air and the
consequent extra valve and pipe resistance, and (3)
machine friction losses resulting from the actual me-
chanical arrangements. The statement of the separate
h.p.’s will throw light at'once upon all these points, and
will show also wherein any particular engine fails to come
up to the standard of its class.

From the commercial point of view, there is no ad-
vantage in retaining the indicated h.p., since it is the brake
h.p. that the engine user wants. From the scientific
point of view, the indicated h.p. can be of use only for
the comparative study of engines and if it is not the best
measure of power for that purpose, it should not be per-
mitted to retain its present position.

If the total h.p., gas friction h.p., machine friction h.p.

Fic. 6—Crank Case Indicator Card

and brake h.p. are used as the standard measures of the
engine power and losses, the various engine efficiencies
could be defined in the following manner:
Total h p
Total heat supply
Brake h.p. i < 3
. =engine efficiency.
I'otal h.p. .
Brake h.p

thermodynamic efficiency.

Brake h.p.

Indicated h.p.
= Mechanical efficiency

fotal h;;. Gas friction hp,r

Brake h.p. =

. - — = et efficiency.

T'otal heat supply :

[hermodynamic efficiency x engine efficiency = net effici-
ency.

These definitions retain for indicated h.p. and mechan-
ical efficiency their usual meanings.

The thermodynamic efficiency is the actual efficiency
of the process of converting heat into work; the engine
efficiency is the true measure of all the frictional losses
of the actual mechanism, not only the friction of bearings

— -
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and pistons, but also of the gas entering and leaving the
cylinder; and the net efficiency is the quantity that
interests the person who pays the bills for fuel. The
mechanical efficiency has its use in showing the extent of
machine friction losses, but unless the engine efficiency
is also stated, it tends to obscure the real magnitude of
the more or less avoidable friction losses in an engine

OTHER ADVANTAGES OF SUGGESTED BYSTEM.

There would be certain incidental advantages from the
use of total h.p. as the unit of measurement apart from
the more important scientific advantages of a unit which
means a single definite thing—and not the sum of two
quantities of very different kinds. In ordinary practice
there is more complexity and greater possibility of inac-
curacy in the measurement of the indicated h.p. of gas
and oil engines than is the case with steam engines. The
greater complexity arises from the fact that it is necessary
in the two-cycle engine to take indicator cards not only
from the main cylinder but also from the auxiliary gas
and air pumps or from the crank case, and for a Diesel
engine, it is necessary to take cards from the air com-
pressor as well as the main cylinder. The greater inac-
curacy results from the fact that in going round
the negative area of the four-cycle, or Diesel-cycle cards,
the probable planimeter error has the same absolute
magnitude as in going round the positive area, and these
two errors may both be of the same sign. If, to avoid
this, a weak spring diagram is taken of the work of the
exhaust and suction strokes, we have the complexity
of another indicator. Of course when scientific results
are needed, in which case the gas friction h.p. must be
obtained, it will be necessary to take cards from all the
auxiliary cylinders, and the greater complexity cannot
be avoided; but for ordinary commercial pucposes, if
any measurement of power is required beside the brake
h.p., the total h.p. would serve quite as well as the indi-
cated h.p., and it could be obtained 'more esaily and with
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Fia. 7—Indicator Card of Diesel Engine

more accuracy. Commercially, the indicated h.p. is of
no particular use when the brake h.p. is known, and
scientifically it is less useful than the total h.p.

SysteEM CANNOT BE APPLIED TO STEAM.

The proposed new measure of power cannot be con-
veniently applied to the steam engine, nor does it seem
desirable to so apply it, since the practice in that case is
firmly fixed. In the steam engine, part of the compres-
sion work is carried out in the air and feed pumps, but the
indicated work in these auxiliaries is not taken into ac-
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count in caleulating the indicated h.p.: i.e., a different
practice exists from that which this society recommends
as proper for the determination of the indicated h.p.
for gas and oil engines. The history of the steam engine
is probably more in the past than in the future, so that a
change in the practice is not particularly desirable, even
if practicable; but the history of the gas and oil engines
is almost entirely in the future, and a proper choice of
the units of power may help to make their history more
clear,

In conclusion, the writer wishes to submit ‘o the

Fia, 8—Indicator Card of Air Compressor Diesel Engine
society the desirability of an early revision of the code
of rules for carrying out and reporting gas and oil engine
tests. The remarkable extension in the use of the gas
engine, the growth of the large variety of tvpes which
that has stimulated, the considerable body of research
throwing light on that motor which has been published
since the appearance of the code, have made it apparent
that the code is deficient in certain respects, and have
rendered it desirable that many changes should be made.

When such revision is made, the writer hopes that there
may be incorporated in it the suggestions as to h.p. and
efficiencies which he has presented above.

Do the Thing Right

The first thing in the common sense creed is obedience
Do your work with a whole heart. Revolt is sometimes
necessary, but the man who mixes revolt and obedience
is doomed to disappoint himself and everybody with
whom he has dealings. To flavor work with protest
is to fail absolutely. When you revolt, why revolt
climb, get out, hike, defy—tell everybody and everything
to go to Hell! That disposes of the case. You thus
separate yourself entirely from those you have served
no one misunderstands you—you have declared yourself.
But to pretend to obey, and yet carry in your heart
the spirit of revolt is to do half-hearted slipshod work.
Elbert Hubbard.

An Irishman was returning to his native land. As
the steamer came in sight of the coast of the Emerald
[sle, his joy became so intense that the son of Erin shouted,
“Hurrah for Ireland!”

This so disgusted an Englishman standing near that he
sneeringly remarked, “Hurrah for Ireland—Hurrah for
Hell!”

“That’s right,” retorted the Irishman, “every man for
hig own country.”—Silent Partner.
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ineers’Certificates

Amendments Made to the Regulatiors Governing Examinations and the

Granting of Certificates.

By Order-in-Council, dated 27th day of
November, 1908, a number of changes were
made to the Regulations Governing Exami-
nations and the Granting of Certificates under
the Act respecting Stationary Engineers.

Sections 6, 7, 8, 14, 17, were amended to
read as follows:—

6. In all cases where the applicant for
examination has had less than two years’
experience as an engineer, fireman, oiler or
assistant under the supervision of a compe-
tent engineer, and also in the case of any other
applicant whom the Board deem should be
so examined, the examiner shall examire a
candidate orally on the questions contained
in the examination paper, and have him de-
monstrate his knowledge of the éperation of
a steam plant in an engire and boiler room;
and in cases where a candidate is examined in
this manner, th: examiner shall fill in on the
examination paper, so far as possible, the
replies received to the questions asked, and
shall state his the candidate’s

opinion of

Mr, William C. McGhie,

ability and whether or not he possesses a
practical knowledge of the subject dealt with,

7. Candidates must appear personally
before the Board, or an authorized member
thereof, or some person appointed by the
Board and approved by the Minister, for
examination, and in no case shall examina-
tions be conducted by mail, nor shall exami-
nation questions be sent to a candidate by
mail, nor shall ke be furnished or made
acquainted at any time previous to the

examination with the questions upon which
he is to be examired.

8. Answers to examination papers shall
be passed upon at a meeting of the Board,
at which all members are present, before
certificates are granted.

14. Before presenting himself for exami-

The Peisonnel of the Board of Examiners.

nation, a candidate shall supply evidence
satisfactory to the Board

(a) as to his practical experience as an
enginecr, fireman, oiler or assistant under the
supervision of a competent engineer;

(b) that he is of the full age of twenty-
one years,

17. The fee for examination (including
certificates) shall be three dollars; and in the
event of a candidate failing to pass, the fce
shall not be refunded nor credited to him if
he again presents himseif for examination.

The fee for the initial certificate granted
uncer Section 6 shall be two dollars,

The fee for renewing a certificate, and for
the issuing of a duplicate certiticate, shall be
one dollar.

The fee for renewal of a certificate, where
the holder has failed to register before the
first day of February, shall be five dollars.
War, C. McGuie, Cuarvan oF THE Boarp,

Reference was made in the last issue of
Tae Power Eprtioy to the qualities and
experience of Mr. Wm. C. McGhie, the
chairman of the Board of Examir We are
pleased to note that Mr. McGhie’s appoint-
ment has been received most heartily by all

classes interested.
A photo of the new chairman is herewith
given.
Tur New MEVMBERS OF THE BOARD.

It was generally expected that the Board
of Examiners would consist of three prac-
tical engineers, to be che from different
sections of Ontario and that all three would
become permanent officers, giving their
entire time to the work. It has been deciced,
however, to have but one permarent officer,
the chairman, and that the services of the
other two members of the Board should only

be ealled upon as oceasion demanded.
This it recessary
that leading engineers in Toronto should be

being deciced, became
appointed, as no engireer could frequently
leave his permanent work at distant cities to
partake in the deliberations of the hoard.

Messrs. Chas. Moseley, chief engineer at
the Toronto Electric Light Co.’s plant and
William Corrig of the
power plant of the School of Practieal Science,
Toronto University, two eminently capable
men, have been appointed to work with Mr,
McGhie in the important duties uncer the
act. Both of these gentlemen have had wide
experience and know the requirements for
a stationary engireer and can, with Mr,
McGhie, be depended unon to bring the level
of engireering up to a hicher level.

Mr. W, B. Varley, secretary of the Minister
of Agriculture, will act as secretary to the
Board.

n, engireer in char

Regard'ng Enczineer’s Certi-
ficates

Editor Taw CaAvADIAN MANUFACTURER,
Powexr Eprriov:

~ Notinz in your Power E lition, datedl No-

vember 6, under the healing of Rexulationg

Re sEnginocrs' Certficates, a comparison
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as to prices charged for the same, claiming
Ontario to be the cheapest. I wish to state
that this is not the case. You quote Saskat-
chewan as charging $5.00, which is not cor-
rect. We pay $3.00 for each grade, making
a total of $9.00, when we have written for the
first-class grade. Then we have the privilege
of taking charge of steam engines and boilers
of any capacity in this province; besides the
certificates are granted for life, and are not
cancelled except for good cause,

Now as to comparison of cost. A Saskat-
chewan in twenty years pays $9.00, and holds
a first-class engineer’s certificate, Now the
Ontario engineer pays $3.00 for certificate
first year, $2.00 per year for the next nineteen
years, making a total of $41.00 paid

Alberta's laws are the same as in Saskatche-
wan, except that there is a slight difference in
the horse power allowed by the three grades
of certificates, and the certificates of the two
provinces interchangeable, I note that
there is no provision for transference in the
Ontario Act. -
» In the past our Provincial Board has
granted third class certificat's for Ontario
Association certificates. Many of these men
when presenting themselves for examination
here, holding an Ontario first have
failed to secure enough marks to obtain third
class here,

That the graded law is a good one, and also
Government inspection of boilers can be
proven by statistics. According to the re-
cords kept at the Government office for this
purpose, there has not been a boiler explosion
of a serious nature reported :ince the Act
was put in force.

class,

GoLpeN WEST

Moose Jaw, Nov. 21, 1908

[We are glad to have our correspondent
correct the statement the fees
for engineers’ licenses for Saskatchewan and

conecerning

Alberta.—Ep1Tor.]
PROSAIC AGE.
I'he modern Romeo climbed up the fire

escape and stood beneath the balcony.

“Darling,” he gurgled fervently, “I love
you.”

“But how do I know you speak the truth,
Romeo?’ the Juliet
« Men are so fickle these days.

“Fair one, I swear by yonder moon!”

* responded modern

P Juliet laughed and showed her bridge-
work,

“Why, you goose.” she giggled, “that's
not the moon. That’s a headlight on an

airship.”

Pining for the days of Bill Shakespeare,
the modern Romeo dropped down the fire
escape just as the night watchman awoke
from his nap.

NEW ONE.

Kind lady—“What was your last occu-
pation, my poor man?"

Gritty George—‘‘I was valet in a sawmill,
mum,”

Kind TLady—“Valet in a sawmill!
cious, what were your duties?”

Gritty Georze—"I had to dress undressed
lumber, mum.”

Gra-
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Producer Gas and Gas Producer Plants

Third of a Series of Articles Appearing in the Power Edition, Taking up This Subject in an Educative Way.
Informati'n Has Been Gleaned from Various Noteworthy Author.ties, Names of Authoritics Being Given. Ab-
solute Crnfidence Can be Placed in a'l Statements and Claims, as They Come from Some of the Highest Auth-
oritles on This Subject. This Series cf Articles will be Followed by Another Serics on Large Powtr Gas En-

gines. Each Article will be Complete in Itself.

The Suction Producer Plant.

The historical sketch shows us that the
suction plant is a development of the pressure
plant, and in spite of the short time since the
first successful suction plant was built and
operated, it has become exceptionally popu-
lar. Indeed it must be said that the suction
plant is responsible for the remarkable
progress that producer gas has made in
America, and for the prestige it has gained.
In Canada certainly it is the suction plant
which is arousing so much interest among
manufacturers, probably one reason being
that the size of units required are more to be
desired for various reasons in the suction
producer than in the pressure plant.

OrperaTioN oF Typican Prant,

Since this paper is meant to give special
attention to suction plants, it is in keeping
that a detailed description of the operation
of a typical suction plant should be given.
The general principles involved in the manu-
facture of producer gas have already been
explained in the previous articles of this
series, and need not again be introduced.

By J. C. ArRMER

ed, as shown in the upper portion of the
scrubber. As the gas makes its way up
through the coke it is washed, to remove
dust and particles of tar if possible, and is
thoroughly cooled. After having passed
through the water s al and through the
scrubber the gas is quite damp; and it is to
dry the gas and to further purify it from all
objectionable matter that it is drawn through
D, the sawdust purifier. From thence the
gas in some plants passes through what is
called a pressure equalizer, of which more will
be said later, before being taken into the
engine through the mixing chamber,

The generator is provided with coal by
means of the charging box, shown in 3, which
ir a device to feed fuel into the generator
without the admission of air,

The plant is started up by blowing up the
fire in th2 generator with a hand blower
shown at 4, the valve to the engine being
closed and that to the ventilator shown at
5 being opened,

As soon as the fire is in a sufficiently high
state of incandescence and the gas is of good
quality, of which more wiil be said later, the

When the engine is running the suction
during the admission strokes of the engine
draw a regulated mixture of air and steam
up through the bed of incandescent fuel
in the generator, A. Fig. 1, where the gas is
formed. The gas collects in the annular
ring, shown at 1, and passes on through the
vaporizer B. Here the hot gus gives up part
of its heat to the water, and steam is formed
to be mixed with the air. From the vaporizer
the gas is drawn into the scrubber or washer
C, through the water seal shown at 2. The
scrubber is filled with coke or some other
substance which will answer the same pur-
pose, over which water is continually sprinkl-

Fig. 1—Typical Suction Gas Plant and Engine.

hand blower is shut off, the ventilator valve
closed and the engine started. Steam will
have been produced by the passage of the
poor gases through the vaporizer and up the
ventilator, so that when the engine is started
it will draw the required mixture of air and
steam up through the generator giving the
correct gas composition to start operating
upon.

Tae GENERATOR.*
The generator has the following three
essential features, a mantle or covering made

* Toe two authorities for in ormation on the detail
parts of the suction plant are: ‘' Suction Gas,” by

., W. Haeussgen and *'Gas Engines and Producer
Gas Plants” by R. E. Mathot

This Article Deals with the Suction Gas Plant and Its Parts.

of cast iron or sheet iron, contain'ng
refractory lining which forms a retort, a
grate and an ash-pit. The cast-iron mantle
is only used for small generators, as its cost
is prohibitive in the case of large sized genera-
tors. The riveted sheet-iron casing is also
used in the latter case to reduce the weight

The shapes of the generators are usually
eylindrical, but are often rectangular and
sometimes even conical

The different parts of the generator, if
made of sheet iron, are held together by
means of angle irons forming yokes, a sheet of
If the parts are
made of cast iron they are connected in the
same manner as pipe joints, and the joints ar¢
packed with compressed asbestos, These
mathods of connection allow free expansion of
parts and thus secure joints, the importance
of which can be realized when the ill effects
of air leakazs into tha ge
sidered; that is the interfering with the
quality of the gas, and the danger of the
production of an explosive mixture

Between the external mantel or shell,
shown at 6 in Fig. 1, and the refractory

ashestos being interposed

rrator are ¢on

lining, 8, is a layer of sand, asbestos or some
other bad conductor of heat, so as to prevent
as far as possible loss of heat due to external
radiation. Sand, however, used for this
purpose, does not give the best of results

The refractory lining consists of fire bricks
made from the best quality of refractory clay
This lining is bu'lt up with fire-bricks, instead
of as a solid retort, so as to facilitate repairs
The fire-bricks are cemented together with
refractory cement, which is also used to form
a continuous cement surface on the inside
of the retort. It is comparatively difficult
to obtain fire-bricks suitable for lining
generators; their quality depends very con-
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siderably upon the properties of the mater-
ials used in their manufacture, and thus upon
the part of the country in which they are
made. The fire-bricks for lining generators
must be made according to the drawings, as it
is necessary that each brick should fit its
place nicely with a clearance of about one
sixteenth of an inch

The interior of the generator consists of
two parts, the fire space or retort proper, and
the heating space. 3 The] heating}

pace is

i fg

e ——————
sretees st

Fig. 2—Bernier Producer Showing Bernier

Style of Grate

above the annular space arranged for the
collection of gas. In this space the coal is
heated before falling into the s below
Sometimes, as in the case of ierator
shown in Fig. 1, the coal rc ainst the

lining of the chamber; whereas in other
cases the feeding hopper extends down from
the charging box in the top of the generator,
into this heating space, and then the
space for the collection of gas is usually coin
with the

In this arrangement a considerable
utilized

wnular

cident around the feeding
hopper.
amount of the

to pre-heat the coal

space
heat in the gas can Ix

In the top part of some generators, and in
guitable places in the sides, small openings
are provided which permit the introduction
of iron bars for the removal of the slag which
clings to the generator lining.

GrATES AND AsH Pirs,

The grates and the support for the lining
of the generator, are in with the
hottest part of the fire, and therefore are
liable to deteriorate rapidly.
it is that they be
There are many types of grates, but because
of the rapid deterioration it would appear that

contact

For this reason

neces: removable,
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the grate with the removable bars wo 1d be

preferable, although for small produce. ; the
plain t iron grate is quite suitable, For
large grates, however, it is practically essen

tial that the bars be separate, so that should
one bar burn out it would be necessary to
replace this one bar only

These bars are composed of a special hard
iron

Some grates are stationary, while others are
movable and may be turned
horizontal direction or tilted
remove ashes and refuse

about in a
in order to

atented
well

There are special styles of grates,
in some instances, and two of these are
worthy of our attention

One of these is the patented cone-shaped
used in the pressure plant made by
Crossley Bros. The apex of the gre
jects into the fire while its
on the bottom of the ash pit. The grate
bars are concentric around the cone shaped
grate, The grate is designed so that it may
be rotated by means of bevel gears, whereby
the ashes are caused to slide down to the
ash-pit.

The other special grate is a” French one
that invented by M. Bernier, in 1898, and
lthough this is one of the oldest forms of
it has so many admirable
features that it is of considerable interest at
the present time, This
Iig. 2 and consists of a hollow et
linder, passing through the shell of the ash
pit and supported in two journals, whiel
Wlow the grate to b The central
part of thi st iron eylinder which is direetly
below the fire space is closely studded with
short square projections or teeth that carry
the fuel, and form a substitute for the grate
bars.  On the bottom of the ash-pit a comb
like contrivance is fixed, the prongs of which
enter the clearances between the teeth, By
turning the cylinder occasionally the teeth
are successively brought in contact with the
fire, whereby the wear is distributed equally
large Water is constantly
through the hollow of the
eylinder to keep down destructive tempera
tures: this water is afterwards used in the
production of steam; so that the heat taken
from the is not wasted. As may b
seen in the illustration referred to, water vapor
is produced in the grate and rises to a chamber

grate,

e pro

e rests

grate construction

grate is shown in

t iron cy

revolved

over a surface

passed grate

grate

above.

In some generators is left between
upport of the lining, as
shown in Fig. 3. This
merit of allowing only finely divided and com
pletely burnt ashes to pass to the ash-pit

L Space
the grate and the
wrangement has the

then again a large grate surface can Ix
obtained, thus facilitating the passage of the
mixture of air and steam. This space

between the retort support and the
provided with a door through which slag
cinders can be removed

In the other the
either on the support of the generator lining,
v shown in Fig. 1, or
emoedded in the lining
rators have wide hollow grate bars

generators grate rests

upon a projection
Some special gene
through
which water circulates

Certain producers have no grates, the fuel
heing held in the retort by the ashes, which
form a cone resting on a sheet-iron base. In
order that the fire may be stirred from below
without f entirely destroying & the ¥ cone f of
ashos, the generator is supplied with a poker
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comprising a central fork, which is worked
with a lever.

Ash-pits, as well as the grates, are exposed
to the destructive effect of the high tem-
peratures, and moisture, and should prefer-
ably be made of cast iron, sheet-steel being
liable to corrosion quickly.
sh-pits are dry while others contain
water, as shown in the typical plant in
Fig. 1. Such ash-pits formed as water-
cups are fed by the overflow from the vaporiz-
er, and the ash-pits themselves are provided
with an overflow consisting of a siphon tube
forming a water geal.  The water in the ash
pit serves a good purpose, in that the vapor
rising from it tends to cool the grates; and
under conditions such as these it is possible
to pre-heat the air, and also to superheat the
steam to a greater extent than if the ash-pit
ince then the damp steam in the

Some

were dry

Al

Fig. 3-~Producer in which there is a space
Between the Grate and the Support
for the Lining.

If it is possible to preheat the air consider
ably and to highly superheat the steam more
of the otherwise wasted heat from the gas
be utilized, and thus the thermal effi-
ciency of the producer plant can be increased.
The doors of the ash-pit, and also the doors
of the fire space in the generator, are usually
made of cast iron or cast steel and are strongly
constructed, since they as well as the grate

can




December 4, 1908

and dry ash pit are exposed to the damaging
temperatures, Particular care must be taken
in the fitting of these doors in the generator
80 as to make them air tight,

In the suction producer there must not b
air into the generator through
these doors, since it would interfere with the
vroper operation of the generator; and in the
pressure plant there must be no leakage of gas
from the generator as it is very poisonous.
I'o accomplish this end the engaging surfaces
of the frame and the door are care ully
finished, and the door is pressed firmly against
the finished surfac: of the frame by means
of a serew which operates through a yoke

leakage of

Fig 6

I'ig. 4-—Different

spanning the door and resting on the producer
The pintles of the hinges should be care
fully adjusted so that the joint members of
the door shall remain true,
claim that hinges with horizontal
preferable to those having verti
I'he door of the furnace in the best practice
is lined with refractory material to protect
it against the radiated heat of the fire. To
enable the grates to be cleaned with a tool,
the doors are sometimes provided with holes,
closed when not in use with air-tigh! plugs,

Some authorities

s are

al axes.

Crarcing Horpers or Boxes

There are almost as many styles of charging
boxes, or apparatus for charging the generator
with fuel, as there are makes of generators,
but all of these incorporate one of two prin-
ciples, a single closure or double closure

In the double closure principle there is a
preliminary chamber with two openings, one
to the outside air and one to the generator,
both of which have devices for closure. In
this principle the charging operation consists
of first charging the preliminary chamber with
fuel and then emptying to the generator when
the opening to the atmosphere has been
closed. This prevents any inrush of air to
the generator in the case of the suction plant,
and any escape of gas f.om the pressure
plant,

The single closure piinciple is very poor,
and is not employed in any good type of
generator; and for that reason our attention
will be devoted to the other principle.

The point in which there is the radical
difference between the many types of charging
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hoppers is the style of valve between the
preliminary chamber and the
and charging hoppers may be divided into
three main classes in this respect
those having cock valves, those having lift
valves and those having slide valves. These
three types of charging boxes are shown in
Fig. 4. First and second are illustrative of
the cock valve, third and fourth of the lift
valve and fifth, sixth, seventh and eighth of
the slide valve,

The cock consists of a large cast iron cone,
provided with an opening and operated with
a handle, which revolves in a sleeve formed

The chief

generator,

namely

wlvantages

in the charging box

sStyles of Hoppers,

of this type of valve are its >[|11]vl|<l|_\, com
pactness, strength and the case with which
it can be taken apart for cleaning,

The lift valve consists of a conical or par-
tially spherical shape, which is moved up
and down by means of a lever; this is held
in position either by means of a counter weight
as shown in the third illustration, or by the
weight of the valve and the fuel in the box
the fourth illustration. This
style of valve insures a tight joint irrespective
of wear, and has the advantage of evenly
distributing the fuel as it falls the
generator. But it is apparent that to insure
easy and smooth operation in the case of a
valve such as illustrated in the fourth illus-
tration, there must be careful designing and
considerable strength of parts,

Styles of the slide as commonly
spoken of are shown in the seventh and eighth
illustrations, used in the Bernier plant, and
the Tangye plant but the
valves used in the Crossley charging box and
the Pintsch, shown in the fifth, and sixth
illustrations, respectively, must also be in
cluded in this type. This slide valve closure
commonly finished
metallic plate movable below the charging
box, either in a revolutionary way, or in a
longitudinal way. The disadvantag
slide valve, illustrated in Figs. 7
can easily be imagined

as shown in

into

valve

respectively;

consists of a smooth

and 8,
since the plate is

operated from the outside, it is evident that
the slightest play, the wearing of the pivot
or the weight of the charge, will form spaces
I etween tue plate and its seat, through which
air may rush in or gas escape, according as
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the plant is suction or pressure, The design
of these valves does not appual to one as being
bl¢

be claimed

The advantage
them is their
but the actual construe-

a good or
which
simplicity

Serviee one

for

ma
of design;
tion, if well done, cannot but require consider-
able work, in the case of the Tangye at least,

Fren Horrer

Most generators are provided with hopperss
situated below the charging box, for feeding
the coal uniformly to the generator, and also
chamber for the fuel
known as feed hoppers. Usually
they are tapered conically downward, but are
sometimes cylindrical, and are made of cast
iron. They are removable and easily re-
placed. The annular between the
feed hopper and the lining of the producer
acts as a receiving chamber for the gas, which
imparts some of its heat
proceeding through the external vaporizer,

In the cas' of having the
vaporizer within themselves, the feed hopper
often forms part of the water tank, and the
main part of the hopper is above the top of
the generator., But in the Cros:-ley generator
this is not so. Here the hopper forms part
of the water tank, but that part of the tank
into the allowing
the hot gases to come in contact with a large

to act as a storage

I'hese are

space

to the coal before

generators

projects down generator

heat absorbing surface,

[The next article in this series will be a
continuation of the suction plant, taking up
the manner of supply; the vaporizer;
dust collectors; cooler, washer and scrubber;
purifying apparatus; gas holder and regulat-
ing bell; pipes and connections —Epiror.]

air

Open Meeting
C.A.f

November 20 open meeting of
No. 1, Toronto, of the Canadian Asso-
Stationary Engineers was held in
their rooms An address was given by C. B,
T'urner, New York, on Formation and Pre-
vention of Boiler Scale

On December 18 a smoker will be held, at
which a short address will be given

of No. 1.
E.

On
Lodge

ciation of

an

Catalogues Worth Having

These Catalogues will be sent by

the firms upon request. Mention

The Canadian Manufacturer.
Live Ky Costs—“What are Your Lime
Kiln Costs?” is the title of an attractive

booklet issued by the Harbison-Walker Re-
Pittsburg, Pa. The booklet
containg an attractively illustrated article
emphasizing the fact that quality is cheapest
in the end, and telling of the methods of this
company in the manufacture of fire brick
specially suitable for the lining of lime kilns

fractories Co.,

Diamine Corors ox CorroN YARN
logue of the Cassella Color Co.,
Front Street, New York, containing samples
of Diamine colors on cotton yarn. The cata-
logue is 64 inches by 10 inches by 2 inches
thick. It is a moct complete and valuable
catalogue of reference for manufacturers
using dyestuffs. In the front of the catalogue
are detail instructions as to the use of the
dyestuffs,
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Underground Insulation of Steam Pipes

Taking Up Methods of Insulating Underground Steam and Hot

Water Pipes.

Abstract of Paper Presented Before Ohlo Boclety

of Mechanical, Electrical and Steam Epgineers, Nov. 21, 1908.

Why do we insulate underground steam
and hot water pipes? In order that we many
carry our steam or hot water the required
distance with the least possible loss of heat or
power, The insulation of such pipes can only
be obtained by confining that pipe within a
covering, which contains dead, dry air split
up into small particles by the use of some
non-conducting, indestructible materials, felt-
ed or massed together., Underground insula-
tion of such pipes is difficult for two reasons:
First, on account of dampness getting into
the covering (water being a good conductor
of heat), which cannot be readily driven off.
the pipes being confined by the earth; and
secondly, that the coverings themselves are
liable to be attacked by destroying influences
found in the earth itself. These combined
with the heat of the pipe inside and dampness
on the outside of the cove.ing, means certain
death sooner or later to anything of an
organic nature, Consequently, the future
insulation of these pipes must of necessity be
confined to methods and materials, which will
positively safeguard the pipes against such
influences as above mentioned, and so far as
present knowledge permits this seems t6 be
either the tunnel or some form of conduit
composed entirely of inorganic substances,
We will consider these two types.

No one will dispute the statement that a
tunnel is a pretty substantial proposition, but
in a good many ways it has advantages which
The

always accessible and if a leak occurs there

are worth consideration, pipes are

is not much trouble in locating it so that
repairs can be made without much difficulty.
New pipes can be added from time to time
as occasion requires, the tunnel being erected
in a permanent manner and of size sufficient
to accommodate additions. On the other
hand the first cost is very high, the excavation
being relatively mucl than would
ordinarily be required for the number of
pipes contained. The ;" s must be separ:
ly insulated and as it is never thought neces-
gary to cover the flanges under such con-
ditions, the loss of heat from the pipes is
sufficient at all times to comfortably heat a
space, as a rule, approximating about the
same number of cubic feet as are contained
in one-quarter of the buildings whi h are to
be heated. The argument is sometimes ad-
vanced that once this space is heated the loss
is very slizht, and to some extent this is true,
but n)t by any m»as entirely so,

The other system is that using “ Vitrified
Sectional Conduit.” All the materials are
absolutely inorganic, the shell being com-
posed of a carefully selected and thoroughly

larger

ground and mixed combination of stoneware
clay. after the material passes from the
moulds it is properly treated before being
placed in the kiln to avoid warping of the
sections, this being extremely important
The conduit is scored in process of manufac-
ture so that it can be readily split, which is
done before shipping, each half Feing so
marked that it can be identified ois arrival in
order that the original tops and bottoms may
come together. Before splitting, each con-
duit length must sustain a transverse test
between hardwood supports which cover one-
third of the entire circumference of the
conduit,

The fitting or insulating material is com-
posed of asbestos fibre and sponge, which is
so intermixed that a maximum number of
confined air-cells are obtained.

The pipes are carried on roll frames em-
bedded in concrete, special tees being provided
for this purpose, and whenever it is found
necessary to anchor or turn a corner, brick
pits are built. Almost any number of pipes
may be placed in a single conduit and it is
purposed that no pipe shall have less than
three inches of the insulating material around
it. The pipes are perfectly insulated and the
entire conduit, with its contents, is self-
contained, The loss in pressure is prac-
tically only that caused by the friction be-
tween the steam or hot water and the interior
surface of the pipes

This conduit can be laid within six inches
of the top of the ground, snow not melting
directly over it, as long as the atmosphere is
below freezing point, according to actual
observation,

The question of installation is a vital one
with this, as with all other mechanical de-
vices, especially so as it is of the greatest
importance that no leakage of water shall
occur, The lower half sections and the roll
frames must be in perfect alignment, and it is
absolutely necessary that the pipes shall be
tested with a cold water test of at least 50%
in excess of the steam pressure to be carried
before the top half-sections are placed or
any insulating material put on; neither should
caulking or rusting of joints be allowed.
The job of steam fitting must be perfeet and
experience teaches that by following this
course it will remain perfect

Observation tees are provided in case it is
necessary at any time to look for a leak,
but after a long term of years, during which
time many thousands of feet of the conduit
have been placed under ground throughout
the Eastern States, it was proven that no
observation is necessary and the reason is
simple. In the first place the necessity for
careful and proper installation has been duly
recognized and taken care of; there is no
chance of anything attacking the pipe from
the outside, aud with this danger eliminated
the chances for necessity of renewal ure very
slight. In case, however, it does become
necessary, after a long term of years, the

defective pipe is easily located and the trouble
and expense of renewal quite small. On the
other hand the results to be obtained are
almost marvelous,. We have one case in
mind, at Andover, Mass., where a line 600
feet long was tes and the gauge at both
ends showed exactly the same pressure,
and other cases could be mentioned where
approximately the same results have been
obtained; in fact no case was ever reported
where, with proper installation, the efficiency
test showed less than 90%.

Formerly wooden covering was used, but
this would ¢ and allow the surface water
to enter the crevices, so that the heat losses
were sometimes equal to 30-40% of those of
bare pipes. A new and good job would show
an average loss of 207, of the loss of an
uncovered pipe, or in other words, a saving
of 809% of heat otherwise dissipated. Var-
jous substances have been tried out, but most
of them deteriorate so easily, so that finan-
cially nothing w found to equal, as an
efficient insulating material, water and heat
proof substances which could be moulded
into convenient shapes, and be made to
entrap a lot of air; for, still and stagnant air
is the very Lest kind of an insulator,

After many laboratory tests have been
made on a large variety of substances,
asbestos was found to fill the requirement
best. It can be worked up easily into any
shape, dense or loose in construction, and is
not easily damaged by vibration of pipes, ete.

An idea as the amount of energy lost due
to condensation of steam in pipes may be
derived from the statement that 6 feet of
6-inch pipe uncovered, will cause a loss of
energy each hour, equivalent to that generat-
ed by one pound of coal under average
conditions. A good covering reduces this
loss at least 80%,.

THE CAUTIOUS DRUMMER.

The statement is made that the commercial
traveller is considered by insurance com-
panies a first-class risk. The reasons given
are:

1. He is generally on the road and the
railway train has been proven to be the safest
place a person can be in.

2. He is a cautious person and generally
selects a middle seat in a car about the centre
of the train—no last cars or first cars for him,
If there is a Pullman he selects that not for
its greater luxury, although he is not adverse
to that, but because of the better construc-
tion and greater strength of the Pullman.

AN OPPORTUNITY,

“You have had words with your chief?”
“Yes. But I'll be even with him. The
next time he makes a joke, I won’t laugh.”—
Meggendorfer Blxtter.
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CAPTAINS OF INDUSTRY

Opportunities for Business.

News of Building or Enlargement of

Factories, Miils, Power Plants, Etc.— News of Rallway and Bridge
Construction—News of Municipal Undertakings—-Mining News.

BUILDING NEWS,
Ontario.
TORONTO.—A new registry office will
be erected here,

COLLINGWOOD.—The Grand Trunk
lumber docks here, have been badly damaged
by fire.

PORT BURWELL.—The building and
plant of the Weekly News here have Leen
destroyed by fire, caused by an explosion.
The loss is estimated at $4,000.

OTTAWA.—The Bank of Montreal Build-
ing, Ottawa, will be floored with Terrano, by
the Eadie-Douglas Co., Montreal. Messrs.
Byers & Anglin, 18 St. Alexis Street, Mon-
treal, are the general contractors.

TORONTO.—Only a section of the new
building for the Department of Education,
University of Toronto, will be built during
the coming year. This was decided by che
Board of Governors on November 27,

Quebec.

MONTREAL.—A new ice house for the
City Ice Co. is being built by Messrs. Laird,
Paton & Sons, general contractors, 487}
St. James Street.

MONTREAL.—The British American Im-
port Co. will erect a warehouse costing about
$65,000. Mr. Eugene Payette, 15 St. James
Street, is the architect. Tenders will be
invited about the middle of December,

MGNTREAL.—The Longue Pointe Pro-
testant schoolhouse, on the Longu: Pointe
Road near Dominion Park, was recently des-
troyed by fire.

MONTREAL.—Mr. John Watterson, 27
Common Street, will erect a warchouse on
Murray Street, costing about $16,200. Mr,
Geo. T. Hyde is the architect and H. C.
Hiteh is general contractor.

MONTREAL.—Mr. Erie Mann, architect,
30 St. John Street, has prepared plans for a
warehouse with 250 feet of frontage on
Masson Street, Deloraine municipality, for
E. N. Heney Co., St. Paul Street, Montreal.
A bonus to this company has been voted by
the municipality, and the matter of exemption
from taxes for ten years is now before the
Legislative Assembly.

STE. ANGELE.—The Roman Catholic
congregation here will build a $30,000 stone
church.

Saskatchewan,

SASKATOON.—The John Deere Plow Co.
will erect a new warehouse here,
Alberta.

EDMONTON.—A new theatre building
may be erected here by Mr. E. R, Sims, man-
ager of the Calgary Amusement Co.
Manitoba.

BRANDON,—A new fire hall will be
erecied here.

MILL AND FACTORY EQUIPMENT.
Ontario.

ST. CATHARINES.—A pulp mill will be
erccted here by the Colonial Wood Products
Co., of Niagara Falls,

MURILLO.—The sawmill and gristmill
here owned by Mr. MeArthur have been des-
troyed by fire,

TORONTO.—The Canada Metal Co. have
practically completed the construction of
their new works on Fraser Avenue, so it is
now about ready for the installation of
machinery and equipment.

WELLAND.—The Tin Plate Co., of
Swansea, Wales, with a paid-up capital of
$250.000, have signed an agreement to locate
a plant at Welland. It will employ at the
start 250 workmen, mostly skilled laborers.
They will locate near the Billings & Spencer
forge factory. The agreement calls for the
starting of the erection of the buildings before
April 1, One of the buildings will be 100
by 300 feet, of steel construction. The
town is to give them a fixed assessment for
ten years. One of the agreements is that
Welland is to build 150 houses that will be
needed by the workmen, as there are not
enough houses in Welland at present.

Quebec.

ST. FARNSTIN.—The saw and planing
mill here was destroyed by fire recently, the
loss being about $10,000. It was the pro-
perty of T. X. Bernard & Son, Montreal.

ST. LOUIS, MONTREAL.—Messrs. Lebel
& Forgues, Clarke and Van Horne Avenues,
umber merchants, will build a factory on St.
Urbain Street, costing about $1,000.

MONTREAL.—Messrs. Betts, Brown &
Co. have taken over the garage and automo-
bile repair business of the Franco-American
Automobile Co., Guy Street, Montreal. They
are enlarging the machine shop so as to be
able to handle small contracts in machine,
engineering and ornamental iron work.

British Columbia.

FALSE CREEK.—The Royal City Mills,
including the factory and planing mill, have
recently been destroyed by fire. The loss is
estimated to be $100,000.

Quebec.

The Canadian Northern Railway may
build repair shops here which will cost $200,000
Alberta.

OKOTOKS.—The Electric Light Co. are
putting up a new building and installing
$10,000 worth of new machinery.

Saskatchewan.

REGINA.—F. A. Bean, Minnesota, will
erect a $100,000 oatmeal and flour mill here.

MOOSE RIVER.—A mill of the Moose
River Lumber Co. has been destroyed by
fire,

ST. JOHN.—On November 27 two saw-
mills owned and operated by the Inglewood
Pulp Co. at Musquash, were destroyed by
fire. Loss is estimated at $22,000 and in-
surance of $13,000.

POWER PLANT OPPORTUNITIES.
Ontario,

WATERFORD.—The Swedish American
Telephone Co. will erect a plant for which the
town recently passed a by-law to raise a loan
for $10,000 and $1,000 for a free site.

Nova Scotia.
INVERNESS.—J. E. Hughs, Inverness,

has been figuring on putting in a plant for
lighting the town.
British Columbia.

KELOWNA.—The Hinton Eleetric Co.,
Vancouver, are installing a $40,000 electrie
light plant in this town.

Manitoba.

MACLEOD.—A by-law will be submitted
to the ratepayers on December 4 to issue
debentures amounting to $35,000 for improv-
ing the power plant.

Quebec.

MONTREAL.—It is stated that the Mon-
treal Light, Heat & Power Co. contemplate
the construction of an additional steam plant
whose maximum will equal 100,000 h.p.

Saskatchewan.

SASKATOON.—The ratepayers have ap-
proved a by-law to raise $30,000 for extensions
to the electric light plant.

WATERWORKS, SEWERS, SIDEWALKS.
Ontario.

RENFREW.—The town council have
passed a by-law to raise $5,000 by debentures
for the extension of the sewerage system.,
Saskatchewan,

YORKTON.—Twenty thousand dollars is
to be raised for the improvement of the
waterworks system.

BRIDGES AND STRUCTURAL S(TEEL.
British Columbia.

VANCOUVER.—A petition will be pre-
sented to Mayor Bethune, requesting that
the construction of the Cambie Street bridge
over False Creek be at once proceeded with,
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TRADE NOTES.
Alberta,

CALGARY
& Thresher Co
large warehouse here

MONTREAL.—J.  W. Williamson, 54
Notre Dame Street East, Montreal, Canadian
agents for Hendry's patent laminated leather
belting, have made arrangements to carry a
stock so as to be able to fill orders for any
size belts on short notice

I'he American Abell Engine
T'oronto, have opened up a

SOREL.—On November 27, 200 feet of
the Government wharf, situated on the east
side of the mouth of the Richelien River,

built five years ago, tumbled into the river.
Those 200 feet are the continuation of the 500
feet that gave way some time ago.

MONTREAL.—The Goulds Mfg. Co., Sen=-
ecea Falls, N.Y., have established a branch
house in Canada to be known as the Goulds
Pump Co. The offices will be in the Coristine
Bldg., Montreal. In this way the company
will be able to devote every attention to their
Canadian business.

COMPANIES INCORPORATED.,
Ontario.

WELLAND.—Dain Mfg. Co., Limited,
have been incorporated with capital of
£200,000 to manufacture and sell farm im-
plements and machinery. The provisional
directors include Joseph Dain, P. F. Arbeng
ind B. J. McCormick.

OTTAWA.—Lowe Martin Co., Limited,
have been incorporated with a capital of
$20,000 to manufacture and deal in paper
box board, paper boxes and pails, ete. The
provisional directors include E. D. Lowe,
I'. H. Martin and R. G. Code, all of Ottawa.

WALLACEBURG,—The
Co., of Wallaceburg, Limited, have been in-
corporated with a capital of $40,000 to
acquire a franchise to lay down pipes and pipe
gas through Wallaceburg, The provisional
directors include D, A, Gordon, H. A, Stone-
house and W. W, Hay.

TORONTO.—Brazilian Eleetric Steel &
Smelting Co. have been incorporated with a
capital of £10,000,000 to carry on a mining,
milling and The provi-
sional directors include J. 8. Lovell, W, Bain
and Robert Cowans, all of Toronto.

BELLEVILLE.—Marsh & Henthorn, Lim-
ited, have been incorporated with a capital of
£100,000 to carry on the business of machin-
and

Consumers Gas

reduction business,

founders,
manufacturers of

mechanical engineers
machinery, The pro-
include L. W. Marsh,
and E. 8. Marsh, all of

ists,

visional directors
W. H. Henthorn
Belleville.
ALLISTON.—Fisher Mfg. Co.,
Limited, have been incorporated with a capi-

Robson

tal of $100,000 to manufacture and sell
agricultural and farm implements. The pro-
visional directors include Robert Scott,

I'. M. Brown and W. J. Hill

THOROLD.—The Colonial Wood Products
Co., Limited, have been incorporated with a
capital of $100,000 to construet, build and
operate pulp, paper and lumber mills. The
provisional directors include H. B, Eshelman,
August Vowerk and William Johnstone.
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TORONTO.—The Farah Mining Co., Lim-
ited, have been incorporated with a capital
of $£2,000,000 to carry on a mining, milling
and reduction business. The provisional
directors include J. 8. Lovell, W. Bain and
E. W, MeNeill, all of Toronto

TORONTO.—General  Contracting Co.,
Limited, have been incorporated with a
capital of $100,000 to carry on the business of
preparing and supplying plans. The pro-
visional directors include G. H. Kilmer, W,
H. Irving and J. A. McAndrew, all of Toronto.

TORONTO.—Red Jacket Silver Mines,
Limited, have been incorporated with a capi
tal of $1,250,000 to carry on a mining, mill-
ing and reduction business. The provisional
directors inlude G. H. Sedgewick, F. V. Johns,
and G. E. MeCann, all of Toronto.
Manitoba.

WINNIPEG.—Thunder Bay Elevator Co.,
Limited, have been incorporated with a
a capital of 81,000,000 to carry on an elevator
and warehouse business. The provisional
directors include J. J. Fisher, 8. M. Battram
and C. 8. Blanchard, all of Winnipeg
Quebec.

MONTREAL.—Canadian Palace Car Co.,
Limited, have been incorporated with a
capital of $1,500,000 to manufacture, buy,
deal and sell in cars. The provisional direc-
tors include A, J. Estes, G. S. Hart and F. H.
Markey, all of Montreal

Personal Mention

Mr. Geo. C. Burnham, formerly associated
with the Allis-Chalmers-Bulloek, Limited,
has left that concern and entered into part-
nership wth Kilmer & Pullen, under the style
of Kilmer, Pullen & Burnham, McKinnon
Bldg., Toronto, electrical engineers and con-
tractors, representing the General Electrie
Co., of Sweden.

This firm has during the past few years
made several important installations of
power equipment for central stations and
manufacturing plants

They are at present engaged on an unique
installation for M. F. Beach, at Iroquois, Ont.

Toronto Electric Light Co. goes
to William Mackenzie

According to a cable from Sir
Henry M. Pellatt, from England, on Novem-
ber 26 arrangements have been made between
himself, William MacKenzie and the English
shareholders of Toronto Eleetrie Light Co.,
whereby Mr. MacKenzie secures control of
that company. Nothing definite is known
concerning the arrangements, but it is sup-
posed that the Toronto Eleetric Light Co.
would pass under the control of the Toronto
Power Co., the latter being the holding eom-
pany, and that the holders of Toronto Eleetrie
would receive eight per guaranteed
debenture stock of the Toronto Power Co
Toronto Electriec Light now earns between
12 and 13 per cent. and pays 8 per cent.
It is eurrent opinion that in view of the pro-
bability of competition from a civie plant an
assured return of 8 per cent. would be a fair
settlement for the sharcholders. Those share-
holders who might object to it, however, it

message
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was stated last night, might have the option
of having their stock taken off their hands at
a fixed price.

Railway Commission Issues
Order to Abate Smoke
Nusiance
I'he Railway Commission has made an
anti-smoke order, which applies, however,
only to Ontario cities, and there only to cities
which have passed by-laws for the restriction

of the smoke nuisance

Orders have been issued to the railways
instrueting them to equip all locomotives run
within cities in the Provinee of Ontario with
a deviee which will prevent the issuing of
dense and opaque smoke,

However, it is recognized that such smoke
must times. The order therefore
allows an engine to beleh smoke for a minute
in any ten minutes in each hour,

In the case of cleaning a fire-box or build-
ing a fire, an engine is allowed to beleh for
six minutes in any hour. In ascending the
Searboro’ grade at Toronto, and the Hamilton
grade, engines are allowed to belch. There is
a penalty of $25 for each violation.

issue at

TO PLEASE THE CUSTOMER.

To please a customer, is not the least of
reasons for adopting new kinks in getting
out goods. That was what the management
of a textile company discovered when the
concern began to send out garments baled
into tight bundles instead of packed as in
ordinary shipments.

It occured to one of the firms that goods
could be packed more closely by making use
of a baling frame. Correspondence with
firms manufacturing hay bales, finally brought
to light a simple piece of apparatus which
with a few modifications is now used to com
press the garments into compact bales,

This simple method not only expedites
packing and handling of goods, but stops
leaks caused by petty thieving from the
freight cars enroute. A suit of overalls can
not be abstracted easily from a package of
goods baled under pressure. Freight charges
are also reduced.—System.

KEEP ALIVE.

Tell us, are you advertising

In the ne, old foolish way,
Blowing in your dollars

And persist, “Tt doesn’t pay?’

T'hink the whole world knows your address
“Cause it hasn't changed in years.”
Wouldn’t the pathos of such logic
Drive a billy-goat to tears?

“Just a card” is all you care for,
Hidden, lonesome and unread,

Like the sign upon a tombstone
T'elling folks that you are dead

Wake up, man, and take a tonie,
Bunch your hits and make a drive,
Run a page and change your copy—
Advertise and keep alive!
~Exchange.
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Treatise on the Transformer

Becond of a Series of Articles on the Transformer Appearing in the Power
Edition. This one Deals w.th Waterproofiag Compounds, Drying Out Trans-
formers, and Cooling of Transformers. Others will Deal With Transformer
01l, Transformer Cases, Terminals and Bushings, Transformer Connections and
Transformer Testing. This isa Very Complete and Reliable Series of Artic.es.

Use of Waterproofing Compounds After
Completion of Winding

Let us now discuss the advisability of the
use of waterproofing compounds after the
transformer windings are completed. The
use of these compounds has in view the
purpose of keeping the windings free from
moisture from the time they are completed
at the factory until the time they are immers-
ed in the oil in their cases, where they are to
be used. The compound, whatever it may
consist of, has to do this work perfectly or
else it is of no service at all, or at least very
little

In many transformers waterproofing com
pounds are used which may or may not be
goluble in the oil in which the transformer
is immersed. These waterproofing com-
pounds are necessarily good insulators. The
materials used may have either an asphalt,
coal tar or linseed oil base. When asphalt
or coal tar base compounds are used they are
always somewhat soluble in oil, especially
when the oil is hot. Compounds having a
linseed oil base, when thoroughly dry, are
practically insoluble in mineral oil.

When large quantities of waterproofing
material, with asphalt or coal tar as a base,
are used in transformers, the compound
resulting from the combination of the water-
proofing material and the transformer oil may
form a pasty mass, which will close up the
ventilating spaces and consequently cause
dangerous heating of the transformer due to
the lack of ventilation, From an insulation
standpoint there is no objection to the
waterproofiing compound being dissolved
out after the transformer is put in service
provided the design is such that the ventilat-
ing spaces, which are essential to the cooling
of the transformer, are not filled up.

Any compound, which is soluble in mineral
oil should not be depended upon for cement-
ing parts of the transformer or for closing
spaces when this compound may be dissolved
out by the oil later. The linseed oil com-
pounds are waterproof in the sense that they
will not allow water to pass through where
there is an unbroken film, but they are not
waterproof in the same way that asphalt and
coal tar base compounds are waterproof,
i, they are not water-repellant. When
transformers are treated with linseed oil
compounds more care must be taken to pre-
vent the absorption of moisture than when
the other class of compounds is used.

Drying Out Transformers.

Before filling our transformer case with oil,
when the winding is placed there, it would be
well to know whether the winding is in a fit
condition to receive the oil, which is to act
as part of its insulation, and as the medium
which is to convey to the air or water the heat

* Death ;\‘V-l:un. Electrical Engineers and Con-
tractors, Toronto,

By Nomrman P. Deata* Ass. M. ALEE.

generated in the various coils and core of the
transformer.

The use of insufficiently dried insulating
material and the failure to dry out apparatus
which has become damp, are probably respon-
sible for a great majority of the failures which
have occurred with hi:h voltage apparatus
But trouble from this cause is not confined
to high-tension apparatus alone, but appears
in all classes of electrical machinery, The
severe insulation tests applied to high-
voltage apparatus have served, however, to
emphasize the dangers of moisture, and the
improvements required in the treatment of
the insulation of high-voltage apparatus has
resulted in a marked improvement in the
quality of the insulation of all other ap
paratus,

With each increase in voltage, new diffi ul
ties develop. Materials and methods of
manufacture which are entirely sati
for one voltage, may prove quite inadequate
for a higher one. The inspection and ecare,
which may be ample in the operation of ap-
paratus at one voltage, may be wholly in-
sufficient for a higher voltage. So called
“dry wood,” for example, which at 5,000
volts gives excellent results as an insulator,
proves to be quite “wet” and ¢
tor at 30,000 volts. To-day wood is not used
as a high-voltage insulator unless first dried
in a vacuum oven, then boiled in oil or other
wise treated to prevent the re-entrance of
moisture. This method of treating wood is
applied in a general way to almost all insulat
ing materials, and a plant for manufacturing
high-voltage apparatus is not complete with-
out drying ovens, vacuum ovens, dripping
tanks and vacuum impregnating tank.

By these improved methods of treatment
the moisture danger is largely eliminated
during the period of manufacture and factory
test, and to prevent the apparatus from taking
up moisture during transit it is usually ship-
ped in a hermetically-sealed case. Instances
may arise, however, when the apparatus
cannot be so shipped, or the case may be
damaged, or during installation the apparatus
may become wet, thus necessitating drying
out before it is put in operation

On high voltages the necessity for perfectly
dry insulation is even more imperative than
on low voltages, and as transformers are
usually wound for a much higher voltage than
other electrical apparatus, drying out is more
frequently required on them than on other
apparatus.

One of the chief difficulties in the installa-
tion of transformers is to know whether dry-
ing out is required; also when the drying
out is completed. An inspection of the
transformer, when it is received, and a
knowledge of the manner in which it has
been handled during installation, may often
make it clear that drying out is necessary,
but when there is any doubt as to its con-

actory

ood condue

dition, drying should be done. The insula-
tion resistance should be taken at frequent
intervals as the drying progresses, and the
values plotted in a curve, for this is the only
way of judging of the condition of the insula-
tion

In general, it is well to be on the safe side-
drying out whenever there is doubt as to the
condition of the apparatus, and continuing
the drying out process until it is certain that
the insulation is thoroughly dry

Granting that we have received our trans

formers at the transformer station, how are
we to know the condition they are in as
Probably they come in
cases lined with tin and sealed to exclude
all moisture—all well and good if the tin
remains sealed, but if a hole has accidentally
been punched through it why, then, it is
useless and might just as well be left off

regards to moisture

together However, if the lining is in good
condition, and there are no evidences of mois
ture on the transformer, such as rust on the
laminations or inside of case, drying out is
usually not necessary. But if the lining
was not perfect it is better to run no chances
and dry out the transformer by some one of
the following three methods, insulation read-
ings heing taken at various intervals during
the process, and finally at the working tem-
perature of the transformer

Mernons oF Drying Ovur

Ihe three methods usually used are as
follows:

(a) By internal heat

(b) By external heat.

(¢) By external and internal heat.

(a) By internal heat. Alternating current
required

The transformer should be placed, if
possible, in its case, though this is not
essential, as it may be left in its shipping case
or even placed on the floor of a dry room
If dried out in a case the cover should be
removed to give free circulation of air, The
low-tension winding should be short-cir-
cuited, and a sufficient voltage impressed on
the high-tension winding to circulate the
desired current through the coils. For large
transformers (250 to 500 k.w.), approximately
one-fifth normal full-lcad current will be
sufficient to raise the coils at the desired tem-
perature, viz.: approximately 90 degrees C.
(194 degrees F.) For small transformers a
somewhat larger current will be required.

For circulating this current through the
windings, from 19 to 29 of the normal high-
tension voltage at normal frequency will be
required, thus for a 10,000 volt transformer
from 100 to 200 volts is necessary. For
controlling the current a rheostat may be
placed in series with the high-tension winding

(b) By external heat.

The transformer should be placed in a
wooden box, the packing case answering the
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purpose very well. An opening should be
made near the bottom and another at the top
of the box to permit a circulation of air and
also to serve as a means of controlling the
temperature of the air inside the box. The
heat may be applied by circulating current
through resistances, the iron grid form is
frequently most suitable, placed at the bot-
tom of the box. It should be applied at such
a rate that the transformer coils will be main-
tained at approximately 90 C. (194 F)
Care should be taken to protect the trans-
former from direct radiation from the
heaters. Care must be taken also to see that
inflammable material near the
heaters which may catch fire. This method
of drying out has an advantage over the
method outlined in (a) in that direct current
may be used for heating

Instead of placing the heater inside the
box containing the transformer, it may be
placed outside and the heat carried into the
box through a suitable pipe. Where this
plan is used the heat may be generated by
the direct combustion of gas, coal or wood,
but none of the products of combustion
should be allowed to “~ter the box containing
the transformer. Heating by direct
bustion is not advised except in case where
electric current is not available

(¢) Internal and external heat

The transformer should be placed in a
box as in (b) and external heat
applied, while at the same time a small
amount of eurrent is circulated through the
transformer windings. The method of circu-
lating the current should be the
given in (a), and the method of applying the
external heat the given in (b).
The current should, of course, be consider-
ably less than when no external heat is used,

there is no

com-

wooden

same as

same as

the value being determined, to a certain
extent, by the amount of external heat
applied. This method is used occasionally

where direct current only is available, a
¢ rtain amount of current being passed
through the high-ten ion winding only, as the
low-tension winding is ordinarily wound
for so heavy a current that it cannot be
obtained economically from a direct-current
circuit

The length of time the drying-out should
be continued will depend largely upon the
condition in which the transformer is received,
and unless in very bad shape, a week’s run
should be sufficient to put the transformer in
good condition. In certain cases, however,
it has been found necessary to continue the
run for a somewhat longer time

It will be found that when the current is

first applied and the transformer heats up
the insulation resistance will drop very
rapidly, until the desired temperature is

reached; then, as this temperature is main-
tained constant, the resistance will gradually
increase. It will also be found that variations
from a constant temperature will cause wide
changes in resistance. Resistance readings
should be made every few hours and the dry-
ing continued until the resistance no longer
increases, or increases at a very slow rate

PrECAUTIONS TO BE OBSERVED

In order to dry out the transformer, it is
necessary to maintain it at a temperature
which approaches the point where fibrous
materials deteriorate. Great care must,
therefore, be observed during the whole
period of drying out to see that the tempera-

ture does not reach a value much in excess
of 90 degrees C.

For measuring temperature of the
transformer  coils, thermometers
should be used. These should be placed well
in between the coils, near the top of the
transformer, and screened from air currents,
80 that they will indicate the maximum tem-
perature of the windings. As the tempera-
ture will rise quite rapidly at first, it is nec
sary to watch the thermometers carefully to
see that the maximum allowable temperature
is not exceeded.

As the transformer is soaked with oil, on
account of the test which it receives in the
works, the material is in an inflammable con-
dition, and while hot it may be ignited very
easily by a very small are or from a blaze of
any kind. Before beginning the drying-out,
it is well to have some chemical extinguisher,
or at least a supply of sand, at hand, which
may be used in case of necessity. In general,
it is not safe to attempt the drying out of

the
several

transformers unless constant attention can
be given to them
Cooling of Transformers.
When an alternating current is passed

through a coil having an iron core, such as a
transformer, besides the copper loss we always
have hysteresis and eddy current losses also.
However, by proper designing and the use of
good mate and the exercise of some care
in the process of manufacture these losses
may be reduced to a minimum, but they are
a constant quantity

however small, as long

as the transformer is conneeted to the
primary mains
The copper loss is a variable quantity

depending on the square of the load carried.
At full load the copper loss is generally made
as nearly equal to the iron losses as possible,
The energy in supplying these
losses has no choice but to appear as heat in
the iron and coils, and therefore some method
has to be adopted to carry off this heat
s0 as to keep the temperature down to a
point where it will not be injurious to the
insulation., This is accomplished by the use
of oil (oil in conjunction with water) and air
under pressure,

expended

SELF-CoOLING

The oil-insulated self-cooling transformer
is wound for voltages as high as desired and
for capacities as great as 5 k.w.  This trans-
former depends for its cooling upon radiation
from the surface of the case in which it is
mounted, The only satisfactory case yet
devised for a self-cooling transformer of large
size is one made of heavy sheet iron, corru-
gated in such a manner as to give a very
large surface. The are
mounted either in an angle-iron framework
or with the sides set into a east-iron base,
A cast-iron top is usually provided and in
this are placed suitable bushings for the
primary and leads. The self-
cooling transformer has one great advantage
over all other types, in that no extraneous
devices are required for cooling, so that when
once installed it will operate indefinitely with
practically no attention

The capacity of the self-cooling trans-
former is limited to approximately 500 k.w
For greater capacities than this, the cost and
dimensions of the case become excessive

For many classes of service where no atten-
tion can be given to the apparatus, the self-

corrugated cases

secondary
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cooling transformer is the only satisfactory
type. This promises to be the case in single-
phase railway work, where one or two trans-
formers will be installed in out-of-way sub-
stations, or perhaps in certain cases on poles
where inspection can be made at rare intervals
only.

e

System 1. Then we have the oil-insulated
artificially cooled type. This transformer
can be wound for any desired capacity or
voltage. Its construction differs from that
of the oil-insulated self-cooled transformer
principally in the form of case and in the
cooling devices. A number of different me-
thods have been proposed and tried for carry-
ing off the heat, but one method is now almost
always used. This consists in forcing or
siphoning water through coils of brass or
copper tubing placed inside the transformer
case below the surface of the oil. This
method of cooling is the most simple and
direct of any of the artificial-cooling systems,

The case for containing the oil is usually
made of boiler-plates riveted and caulked.
A cast-iron case and cover are provided and
the terminals of the water cooling coils and
the leads from the primary and secondary
windings are carried through this cover
This form of cooling is used on all the large
stepping up transformers of the various
Niagara Power companies, and is the only
type which would give entire satisfaction
where break downs are strictly prohibited

System 2. Then again we have another
type of oil-insulated artificially-cooled trans-
former. This system is only used to a limited
extent and consists in drawing the hot oil
away from the transformer tanks, eirculating
it through a cooling coil which is immersed
in running and then returning the
cooled oil to the transformer case. -The cir-
culation is maintained by means of a small
motor-driven pump. The advantage of this
system over the first one mentioned is that
in case of a leak in the cooling system the o il
will escape into the water instead of the
water into the oil; but as there are very few
sases on record where trouble has resulted
from leaky water-coils, this advantage does
not seem to be of great moment. To effect
this single advantage, a pump, a motor, a
cooling tank and a system of oil piping are
required for the cooling system, and there is
the possibility that should a deposit form in
the oil it will gather on the inside of the tubes
and prevent the circulation and cooling of
the oil

ArTiFiciaLLy -CooLED,

water,

AIrR-CoOLED

The air-blast transformer, as its name
implies, is one in which the heating is accom-
plished by means of a forced draught of air.
It may be wound for pressures not exceeding
approximately 33,000 volts, in units of any
desired quantity

The transformer proper is mounted in a
cast-iron housing, so arranged that air,
which is admitted at the may pass
through the cooling ducts between the coils
and through those in the iron. Two separate
air-passages are provided, one for cooling the
coils and the other for cooling the iron. The
transformers are usually placed above an air-
chamber in which a pressure usually less than
one ounce per square inch, above the sur-
rounding air, is maintained. The air is
supplied from large steel-plate fans, which

base,
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are’ usually directly conneeted to induetion

motors. The power required for cooling is
small, being usually one-tenth to one-fourth
of one per cent. of the transformer capacity,

In the air-cooled transformer before being
admitted to the windings the air is passed
through fine sereens, which remove the dust
and other foreign matter from it, in this way
keeping the windings clean and the ventilat-
ing duets open; so some method must be
followed in the case of the oil used in cooling
The quality must be up to a certain standard
and required specifications must be fulfilled

Internally Submerged Steam
Separator; a Puzzle

The accompanying illustration is of a
steam separator installed by the Ideal Steam
Separator & Supply Co., 73 Adelaide Street
East, in one of the the Central
Prison, Toronto. Owing to the location of
the boiler it was impossible to install the
steam main on top of the boiler. It had to

boilers at
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and the proof that it does drain in this way is
that upon inserting a pipe through the shell
of the boiler and the separator, provision for
which has been made, and thrusting the pipe
to within } inch of the lower side of the
separator, no water comes from the pipe
nothing but steam. The boilers are emptied
only about once a month

The report from the Department of Publie
Works sh /ws conclusively that they are get-
ting dry steam, and it is elaimed that it is
99.5 per cent. dry A very considerable
saving in fuel is being affected since the
installation of rator. It is quite
evident that the separator is doing its work,
and the water from the separator must be
automatically drained back into the
but ow?

A glance at the water level in the boiler
will the peculiarity of this. If the
water is to drain, there must be conditions
of steam pressure, temperature and velocity
existing inside the separator, which are not so
in the boiler. From the construction of the
separator there seems to be no reasons why

the s

show

be located as shown in the sketch. Thus the material difference  of  conditions  should
steam main at the boiler was practically half xist,
{
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Internally Submerged Steam Separator

full of water, as a glance at the water level
as indicated in the illustration will readily
show., As a consequence the boiler supplied
very wet steam.

Two years ago an electrie light plant was
installed, and beecause of the large quantity
of water which came with the steam from
this boiler it was found necessary to cut off
the steam supply from this boiler

The Ideal Steam Separator & Supply Co
undertook to equip this boiler with a steam
separator which would do away with the
water in the steam. This special internal
separator, shown in the illustration, was de-
signed and installed. It has now been in
successful operation for over eighteen months
A letter from the Department of Public
Works certifies to that, the letter containing
this statement, “ the trouble from water being
carried over to engine is completely reme-
died.”

The illustration gives a good idea of the
installation, except that the character of
the passages through which the steam passes
is not shown, There are three of these run-
ning straight through the separator, two of
which are the same size and the third slightly
smaller. This separator is about 33 inches
long

The method of draining this trap is through
the pipe A, there being a lift valve, opening
outwards, at the end of this pipe. It is
claimed by the makers that the water which
accumulates in this separator automatically
drains itself through this pipe and lift valve;

Coal Pile Extravagance*
By Hexry Stanvey Renxavp

“The greatest possibilities for saving or
wasting about a steam plant are undoubtedly
in the coal pile, but as it is a dirty proposition
and many of its features not well understood,
the subject does not receive the consideration
to which it is entitled.” So spoke W. L
Abott, chief operating engineer of the Chies
Edison Co., in a paper read before a meeting
of the National Electric Light Association

Many power plants, and the power depart-
ments of numerous manufacturing establish
ments, buy their supply of coal on the state-
ment of the local coal dealer as to its quality,
or on the strength of the name of a special
kind of coal. The reputation of a particular
mine, or the general integrity of the house
handling it, is made the basis of most coal
transactions. This state of affairs does not
take the fact that the
quality of coal in any given mine varies
greatly as the mining goes on. This uneven
quality is due to two First, the
natural change in the character of the vein;
second, the care, or rather lack of care, of
the miners in rejecting impurities, and in the
further preparation, in picking out slate and
other foreign substances. Nor does it allow
for the possibility of actual substitution
before the coal enters the control of the
consumer.,

ro

into consideration

causes

* Abstract of Paper Read Before Meeting of Nat
ional Electric Light Association,
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Coar CaN BE BOUGHT SCIENTIFICALLY

This antediluvian system of purchasing
fuel is absurdly sentimental
be bought on as scientific and aceurate a basis
as that which controls the sale of gold, silver,
sugar, or fertilizer. Our manufac-
turers with advantage to themselves
follow the example of the farmers of this
country, who require a chemical analysis of
all the fertilizer they buy

When the subject is broached to the super
intendent or manager of a power plant, that
the coal consumed under his boilers should
be contracted for on specifications and analy-
sis, he immediately “goes up in the air” and
emphatically states that he cannot afford to
waste chemical analysis and
Usually he will not even
listen to, or read about, an actual demonstra-
tion of the saving brought about by expert
adviee and assistance, but will greedily absorb
a pseudo-seientifie article in a popular maga-
zine, or Sunday newspaper, on “How to
Burn Ashes Made into Cakes with
Glue,” or about some wonderful (?) apparatus
which will decompose water into its compon
ent hydrogen and oxvgen,
elements available to re-combine to generate
heat!

“When we consider,”

that $100 saved is $100
plus which is

Coal can now

aleohol
can

money on

scientific tests

when

ind make these

said Mr. Abbott
vlded to the sur
s good as $500 inerease in
that to add $500
monthly to the gross earnings would require
in investment of, say, $25,000-when we
consider this, we may relize what a valuable
asset is an engineer who is prolific in methods
for keeping cost down, or is ready to adopt
such methods from others.”

the gross receipts, and

Resvrrs oF Tests o8 DiFFERENT CoALs

The present advanced methods of testing
fuels as to their comparative and relative
values as heat producers afford sure means
of getting what is paid for, and also of secur
ing the best possible fuel for the particular
type of furnace used, ete. By way of
example, following are results of tests on
three different coals which were tested in our
laboratories, for commereial purposes

Heating
er

Vola-  Car Sul-  Pow
til bon Ash  phur. B.tu
39.27 45.61 11.40 0.49 12,006
B..3.63 41.10 14 3.13 0.57 13,205
C...0.58 168 77.00 5.62 0.62 14,553

If we take C as a standard, dividing the

B.t.u. recorded for each by 14,553, would
give the relative heating values thus

\ 82.5

B 90 .7

C 100 0

So that if C sells for $3 a ton
only $2

B is worth
and A (on its merits) could bring

a contract called for a delivery of
10,000 tons of coal C and one-half of the
order were filled with coal A, where would

the loss be shown? See the gain to the
dealer:
10,000 tons of coal as per contract

at $3. $30,000

5,000 tons of coal €, worth $3
5,000 tons of coal A, worth §

Gain to dealer. ..
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Assume that the coal is delivered in
lighters, holding 500 tons each (most lighters
hold considerably more), and that a chemical
analysis and a heating power test are made on
each lighter of I'he usual charge of
reputable chemical laboratories for proximate

coal

analysis and determinations of sulphur and
heating about 5 per sample;
this includes sampling.  For the 20 analyses
and tests from 20 lighters (10,000 tons
would be a charge of $450. Then

power is $25

there

Gain to dealer by substituting coal A
for coal C, as per above
Cost of analyses

Saved to consumer by scientific
examination $2,175
Oraer ConNsiDERATIONS THAT AFFECT THE

VarLus

I'he above demonstration is based entirely
on the heating power of the coals as expressed
in British thermal units
considerations affect the comparative values

However, other

of coals which may show slight differences
in B.tu. One of these is the cost of ash
removal. Take the following two analyses

by way of example

D... 005 1461 7180 1264 246 13

D) 16O 3806 5423 3.02 059 13,390
These two coals show little difference in

B.t.u, with a small balance of 142 B.t.u

per pound in favor of 1), The determining

factor here in the proper valuation of these
the both these
eoals to be offered at $3 per ton, and the cost
of disposing of the

two coals is ash.  Suppose

whes to be 25 cents per

ton. Then
10,000 tons of coal D
at $3 per ton £30,000 00
1,264 tons of ash to be
removed (12.649
at 25 cents 316 00
Total cost of using
10,000 tons coal
D £30.316 00
10,000 tons of coal |
at 83 per ton £30,000 00
302 tons of ash to I«
removed (3.02¢ Wt
25 cents 75 50

Total cost of using 10

000 tons of coal | £30,075 50

Saved by buying
coal I $240 50
Let us now consider the coal from the
standpoint of the moisture content. Since
water is what is used to put out fires, it

requires no amount of argument to
demonstrate that it is not a desirable feature
to have present in coal. And manager
or superintendent will knowingly buy water
which he does not want at the price of coal
Without consideration of the amount of heat
required to evaporate the moisture in coal,

great

no

let us figure the cost of two coals on the
dry basis T'ake the following analyses
Heating
Moi Vola Car Sul Power
Sample ture. tile bon A<h. phur. B.tu,
F.. 169 3803 5423 302 0.59 13,390
G.. 032 1626 7293 1049 198 13,995

Sunpose both these coals to be offered at
$3 per ton:
Ten thousand tons of coal F carries

169
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tons of water (4.69 per cent.) at $3—81,407,
leaving 9,531 tons of dry coal for $30,000,
i.e, raising the price per ton of dry coal to

£3.15

of coal G carries 32
cent.) at $3—8$96,
y coal for $30,000,
i.e., raising the price per ton of dry coal to
£3.01
In 10,000 tons of coal |
the 469 tons of water
In 10,000 tons o

thousand tons
0.32 per
leaving 9,968 tons of d

Ten
tons of water

vou pay for

at $3 $1,407

oal G, you pay for

the 32 tons of water, at $3 06
Saved by not buying 437 tons of

water at $3 $1,311
Other determining features as to the

value of coals, while not capable of such
accurate demonstration on paper in dollars
and cents, may be readily seen from observa
tion of the he:
the
the exed

y, black smoke issuing from
condition of the
grate-bars umount of elinker,
I'hese conditions can be foreseen by
chemical examination of the coal and of its
wsh and  these clements
forestalled

Of will e
that coal cannot satisfactorily b

v chimney corroded
sive

ete
undesirable also
understood
contracted

course, it readily

for on fixed percentages of the constituents
shown by chemical analysis, because
stated before v natural product and
bound to vary somewhat in its composition
greatest satisfaction
eller is a specification
of a “standard”
coal at a fixed price, with a sliding scale of
premiums the standard and
deductions for falling below it. This is the
plan adopted by many large coal consumers
gradually adopted by many
more to their pecuniary advantage.—Power

as was

coal i

T'he method giving the
to both buyer and
stating the constituents

for exceeding

and is being

_— 5
Forcing Boilers
Suppose a boiler plant

piping, accessories, et

including housing
to cost $25 per h.p

and suppose it to be charged 12 per cent

per annum for interest upon the investment,

depreciation, tax insurance, ete.; there
will be a charge per rated h.p. of $3 per
vear, whether the boilers do any work
or not

Suppose that when it was running at its

rated capacity it took four, and at double its
capacity 4} pounds of coal per h.p. hour.
If coal is worth $4 per ton, or one-fifth of a
cent. per pound, it will cost one-tenth of a
cent. more per hour per h.p. in fuel to run
the boiler at twice its rating, If it ran this
way 3,000 hours per vear, it would cost $3
more per year in fuel, and the case would be
equal as between loss of efficiency from over-
crowding and inereased standing charges by
doubling the plant

The importance of the standing charge
increases as the load factor
It is expensive t aind
extra boilers to be

becomes less.
install a lot of
1sed but a fraction of the
load. Such boilers
involve not only their standing charge of
12 per cent. or 80, but the coal used in keeping
them banked during the large part of the
time that chey are and the
radiation from themselves and the additional
piping which they require, It is not to be
wondered at, then, that managers of plants
with a widely varying load prefer to force

tima on the peak of th

not in serviee
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boilers upon the peak of the load to putting
in a large surplus to be cut in and out.
These considerations have led to consider
able modification in power plant practice
The ratio of heating to grate surface has been
cut down, and more coal burned per square
foot of grate and of heating surface At the
Interborough (New York) station, Mr. Scott
has installed a Roney furnace under each end
of a Babeock & Wilcox boiler. At the pro
posed extension of the Delray station of the
Detroit Edison Co., combined Stirling boil
ers with doubleside will used
At the Quarry street station of the Chicago
Edison Co. the ratio of turbine
h.p. will be, it is said, extremely low, con-

grates be

boiler to

fidence in the result being warranted by
their experience in the Commonwealth
station.—Power

A Homemade Filter

By I

A few years ago | had charge of a power
plant and had quite a lot of oil which had
I wished to buy
a filter, but was told I could not have one. As

Ewing

been used, but was dirty.

there were some empty transformer-oil cans
S
H
Cheese ClothV
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A HOMEMADE FILTER

lying around, I made a filter out of 2-, 5-,
and 10-gallon eans, The sketch shows how
it operated. Tt would filter 6 quarts of oil in
24 hours, leaving the oil as clear and clean as
when it came from the dealer.

The cans were placed one inside the other
as shown. The bottom of can A was per-
forated, and two-thirds filled with waste; a
cheesecloth strainer was placed at H. At I
lugs were soldered on to hold the cans up to
a proper height. The bottom can was partly
filled with water to break up the oil and wash
it. At G is a gauge glass; F is a faucet to
draw off sediment, and clean out; E is a
faucet for clean oil.

I found that 90 per cent. of the dirt was
removed by the waste and cheesecloth
strainer, The bottom of can B was cut out
and brought to within 2 inches of the bottom
as at C. The weight of the oil in B forced the
oil through the water into D, The cheesecloth
strainer and the cans were removable,
which made cleaning convenient. A cover
was made to go on at H.—Power.
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248 McDermott Ave., Winnipeg, Man

Machinery, Transmission and Elevating Machinery, Sa

Some of the Users of

GOLDIE CORLISS
STEAM ENGINES

Dominion Iron & Steel Co., Sydney, N.S

Dominion Coal Co., Glace Bay, N.S.

Windsor, Essex & Lake Shore Ry., Kingsville, Ont.
Galt, Preston & Hespeler Elec. Ry., Preston, Ont.
Corporation of Prince Albert, Prince Albert, Sask.
Cosmos Cotton Co., Yarmouth, N.§

Grand Trunk Railway System, Stratford, Ont.
Alexander Brown Milling Co., Toronto Ont
Corporation of Barrie, Barrie. Ont

Superior Portland Cement Co., Orangeville, Ont
Corporation of Strathcona, Stratheona, Alta.
Belleville Portland Cement Co., Belleville. Ont
McGregor-Gourlay Co., Galt, Ont.

Corporation of East Toronto, East Toronto, Ont
Lang Tanning Co., Berlin, Ont.

Canada Coating Mills Co., Georgetown, Ont
Beardmore Belting Co., Acton, Unt
Corporation of Indian Head, Indian Head, Sask

Raymond Milling & Elev. Co., Magrath Sta., Alta
Galt Malleable Iron Co., Galt, Ont.

Farmers Milling & Elev. Co., Prince Albert, Sask
Corporation of Kincardine, Kincardine, Ont

Lion Brewing Co., Berlin, Ont.

St. Lawrence Starch Co., Limited, Port Credit, Ont.
Ellison Milling & klev. Co., Ltd., Lethbridge, Alta
Standard Fitting & Valve Co., Guelph, Ont.

Waterloo Knitting Co., Hawthorne Mills

Bathurst Lumber Co., Ltd., Bathurst, N.B

Kaufman Rubber Co., Berlin, Ont.

The T. H. Taylor Co., Chatham, Ont

Jas. Davidson, Ottawa, Ont.

Central Electric & Gas Co., Portage la Prairie, Man.
Strathroy Furniture Co., Strathroy, Ont.

THE GOLDIE & McCULLOCH GO., Limited

GALT, -

WESTERN BRANCH

WE MAKE Wheelock Engines, Corliss Engines,
S8team and Power Pumps, Conden

ONTARIO, .
QUEBEC AGENTS
Ross & Greig, Montreal, Que

four Mi

B. C. SELLING AGENTS

1Engines, Piston Valve 8aw Mill Engines, Boilers, Heaters, Tanks,
Machinery, Oatmeal Mill Machinery, Wood-Working
Vaults and Vault Doors.

ASK FOR CATALOGUES, PRICES, AND ALL INFORMATION

When Writing Advertisers Please Mention The Canadian Manufacturer.

CANADA

Robt. Hamilton & Co., Vancouver, B.C.
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Better Vacuum Obtained by
Changing Position of
Condenser

A few years ago, in a certain city, a large

pumping engine was installed to pump water
from the filter into the mains about the city
The height of the water in the filter basin
was such as to bring it close to the valves of
the pump, so there was but little lift. A
surface condenser was in the baseent,
several feet lower., Figure 1 shows the 24
inch suction A, with the pipes B, and B 6

inches in diameter leading to and from
condenser C. E is a deflecting valve, and F,
a gate valve, The water flows in the diree
tion of the arrows, and through the tubes of
the condenser

Fig. 1—Arrangement of Condenser. Fig. 2
Detail of Deflecting Plates

In the layout of the piping it was thought
that by closing the deflecting valve E a little,
the water would be drawn through the con
denser in sufficient quantity to obtain a good
vacuum, but such was not the case, as only
22 or 23 inches was obtained. So a sort of
scoop was made of steel plated, fitted with
lugs, by which it was held in place by cap-
screws, H shows the position of the scoop
in the pipe A, and Fig. 2 is a cross section
It was thought that a greater quantity of
water would be deflected into the pipe B, by
this means, but the vacuum was helped little
or none.

At last the decision was reached to get
another condenser with 24-inch flanges at
the sides, opposite each other, and place it in
the suction as shown at C1. This was done,
and the scoop removed, also the deflecting
valve and the pipes BB1. The water now
passes around the tubes and the steam
through them. There is an oil separator
between the engine and the condenser, and
the vacuum is now 27.5 and 28 inch.
—Practical Engineer,
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CANADIAN ASSOCIATION
of STATIONARY ENGINEERS

To the Stationary Engineer who is not a
Member of the C.A.S.E.

We would like to bring to your notice the follow
ing facts

Ist. Our organization is for the pur
pose of mutual improvement in the profes-

sion.

2nd. For the better education of its
members in the art and science of steam,
electrical and gas engineering

3rd. To protect the interests of com
petent engineers in their avocation.

4th. To enroll all competent en-
gineers in this organization.

Hth. To impart information beneficial
to the profession.

6th. To assist members out of em
ployment to obtain same.

7th. To procure by legal enactment
greater safety in the operation of steam
plants.

If you are interested in such an association and
live where there are less than 15 engineers located, send
for our prospectus and apply for admission to our nearest
lodge.

On the other hand, if there are 15 or more en-
gineers in your locality, get together and send to me for
further particulars.

You cannot afford to be outside of our organiza-
tion. We will endeavor to give methods of improvement
which are of a superior nature to the ordinary.

W. A. CROCKETT

Executive Secretary

MT. HAMILTON, -« ONT.
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Michigan Oil Pumps

MICHIGAN

LUBRICATOR CO.
DETROIT, Migh.
AUS AT

CATALOGUE Nol |

TO CANADIAN ENGINEERS:
Send To-Day for Illustrated Catalogue.

We will mail it to you free.

MICHIGAN LLUBRICATOR CO., Detroit, Mich.

LET THE OTIS HELP

wonust | ey e you to pay your coal bills and

THE STEWART HEATER CO.

protect your boiler from sud

den variations of temperature

The Otis
Tubular
Feed Water Heater
Oil Separator and
Purifier

is the only one built on lines
which make cleaning rarely
G ever necessary, by reason of
the angle at which the lower

tube plate is set.

WRITE

36 Norfolk Ave., BUFFALO, N.Y., U.S.A.

YU CAN DO IN CANADA

WHAT WE ARE DOING IN THE STATES.

We offer FOR SALE our CANADIAN
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 agtention

These devices have been in use for four
years.

We will assist purchaser in getting 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.

When Writing Advertisers Please The C
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“BEECH CREEK” FIRE BRICK |

PECIAL Mixtures for use in Rolling Mills, Malle- :
S able Iron Works, Steel Works, Blast Furnaces, ‘
Cupolas, Glass Tanks, Cement Kilns, Locomotive ‘
Blocks, and all High Grade Uses. ‘
\

|

Write for Catalogue and Prices.

PENNSYLVANIA FIRE BRICK COMPANY
BEECH CREEK, PA., US.A.

B(AlNS. Ceylon Plumbago and Klingenburg Crown Clay—the constructive materials of our

Crucibles and other Plumbago Specialtics.  The high and uniform quality, treatment in mak-

ing and standard of proportions and sizes is the limit of human possibility. Full list and
prices on request.

McCULLOUGH-DALZELL CRUCIBLE COMPANY, PITTSBURGH, PA.

Our factories are the most complete in the

ALUMINITE country. Located in Peunsylvania, Ohio; and

SILICA Kentucky—and controlliug the largest know:

m \(. Q,‘ MACNESIA AND ‘h;ul‘u-m of Refractory materials for different work,
\

pe ed by experienced managers, We manu
CHROME BRICK facture material for all heat work-—second "
CUEVEVANDS:  (iRE GLAY SILICA CEMENT  .B. MACNESITE Cay over 200,000 Briok and Special Shapes

acity over 200,000 Brick and Special Shapes
per ¢

ay. Write for eatalogue

UNITED FIRE BRICK COMPANY &oumbsranararese

Fire Brick Companies
Manufacturers of HIGH-=GRADE CLAY AND SILICA FIRE BRICK
FOR ALL PURPOSES. THERE ARE NONE BETTER
Offices: PITTSBURGH and UNIONTOWN, Penn.

MR. COAL DEALER:

Cold weather will be here any time from this date, and if you are not prepared for the

emergency we are here for the purpose of helping you out.  Shipments promptly made, deliveries

sure. Prices right for a high grade coal. Preparation unexcelled.
“YOUGHIOGHENY ONLY?”
Domestic Gas Steam

WRITE US:

The Monongahela River Consolidated Coal & Coke Co.

BUFFALO, N.Y.

Mr. Central Station Man:
If you want to increase your load after peak is passed, write to
DEATH & WATSON, "o eifsd Toronts"™

When Writing Advertisers Please Mention The Canadian Manufacturer.
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THE CANADIAN COPPER COMPANY.

NICKEL ror NICKEL STEEL

fHE ORFORD

COPPEI

COMPANY.

WRITE US FOR PARTICULARS AND PRICES.

General Offices: 43 Exchange Place, NEW YORK.

‘“It holds, where others fail’

WE WANT YOU TO TRY
D tx:n'v\?noctss’ o

— >

-
) @ - B Y
TRADE > E 5 = B MARK.
- N M- 8

R - AN

, A
2> PAT IN/CANADA 1907

SHEET ano SF!RAL
PACKING

Long Fibre Asbestos and Rubber
Perfectly Combined

Manufactured in Canada solely by

THE GUTTA PERCHA & RUBBER MFG. CO.

OF TORONTO, LIMITED
Head Offices
47 Yonge Street, - TORONTO

BRANCHES

MONTREAL WIN {PEC CALCARY VANCOUVER

Standard Automatic

B—"""‘f’,;f"n REGULATORS
& SAVE 57 IN FUEL

A thoroughly reliable machine that regulates
xh supply of water to the builer just as re
juired, |l| ) MOTE

| L
- 1 = \Imlnn a  constant
b el
i.

g Fa : of water in the
1 s DR i ) boer, whilh oo half
.1’_(,4,.‘ = .. i n where wanied,
A 1 Gives you the maximum
| | space for steam,
Mo 4 Jow s 4 | |
[ Saves expansion and con
f ] traction dueto hand feed
! . in
' e ~ig7) .
{ Tt 2 " Madeof the best mater-
\ ials and built  inter
Al 4 aees ? changeably on the Uni
‘| | ‘H = versal system,
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e e || Allvalvescanberemoved
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; Absolutely prevents ex
| = o plosionsdue to low water,
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. & Few and simple parts,
===y therefore reliable )
Drawing No. C-105 | eliable in oy

eration
senl free Lo Kngineer

A NECESSITY ON EVERY BOILER

SEND FOR DESCRIPTIVE PAMPHLET—FREKE ON REQUEST,

The Standard Engineering Company

Steam Specialties Department

43 Scott Street - TORONTO, CAN.

NSNS

THE IMPERIAL OIL COMPANY, Limited,

SARNIA, ONTARIO.
REFINERS AND MANUFACTUFERS OF

All Products of Petroleum

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

When Writing Advertisers Please
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Cons

ructing En

Patent Attorneys,

Builders, Architects,

PROFESSIONAL DIRECTORY

Mechanical and Electrical Engineers, Mydraulic and
rs, Chemical and Mining Experts, Contractors and

uditors, Accountants, Etc.

|EDWARDS, MORGAN & (0.

CHARIFERED ACCOUNTANTS
18-20 King 8t. West, Teronto
Phone Main 1163
EDWARDS & RONALD, WINNIPEG

1.M.C.S5.C.E Ass. A LEK.

DeGASPE BEAU BIEN

OONSULTING
ELECTRICAL ENGINEER
Liverpoo! & tondcn & Cloba Bidg., MONTREAL

CHARLES H. MITCHELL, C.E.

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

Hydro-Electric Engineer

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

C.J. FENSOM, M.E.

Consulting Engineer
ABERDEEN ('ll AMBERS, TORONTO
tice, M. 1923
dence, N. 2067
Machinery De -n:m upervised, Inspected and

Contracted tor N8, Ih-‘mrlu. Klectric Light

Plants, Power Piants, Pumping Plants,

Phones ( Ih

H. J. Bowasan, M. Can, Soc, C. E
A. W, Coxnor, B. A, C. E,, AM. Can Soc. C. E

CONSULTING C/VIL ENGINEERS
Fireproof Mill Buildings in Steel and Con
erate, Waterworks, Sewerage, klectric Plants,
Bridges and Founcations

CrMENT TESTING LaBo nutm\

36 Toron'o sSt., Toronto “Tel. Muin 5724
Branch Oftice, Berlin. Tel. B
RODERICK J. PARKE
A.‘\l. AMER, I\hl.

M. Can. Soc.

OONSULTING ENDIN!!R
Continental Life 8idg, - TORONTO
Long Distance ']'1-|vphmm_

FOR MANUFACTURERS De<ign and Con
straeting Industrial Plants—Lighting —Power
Transmission Factory Power Distr
bution Steam Plants Hydraulic

F8-REPORTS -VALUATIONS
Cable Address, “Rodparke,” W, U. Code.

™* DOMINION OILCLOTH CD.

LIMITED
Manufaciurers of

LINOLEUMS
FLOOR OIL CLOTHS
TABLE OIL CLOTHS

Also Carriage, Stair and Enamelled Ol
Cloths, Decorative Burlaps,

CHARLES BRANDEIS C. E.
A. M. Cax. Soc. (
MEM. AMER. KELECTRO-CHEMICAL S0C,, ET¢
CONSBULTING ENGINEER
To Provincial Government, Municipalities, etc

Estimates, Plane and Supervision of Hydraulic
and Steam, Electric Light, Power and Kailroad
Plants, Waterworks and Se 3

Arbitrations, Reports and Spec ltl(‘mhm
6263 Guardian Building, INTREAL

ROBERT W. HUNT & CO.
Bureau of Tnspection, Tests and Gonsultation,

66 Broadway, New York; 1121 The Rookery,
CHicaen; Mo nuxnlu la Bank Bldg., PIrTSRURGH ;|
Norfolk House, Cannon St., K.C. LONDON,
Inspection of l(n|l~ and Fastenings, Cars, Loco
motives, Pipe, ete.; Bridges, Buildings and othe:
Structures. Chemical and Physical Laboratories
Reports and estimates on properties and processes

ATENTS

We -olicit the busmcu of Ma muh(luw TS,
Engineers and others who realize the advisabil-
ity of having their Patent business transacted
by Experts, Preliminary advice free, Charges
moderate, Our Inventor's Adviser sent upon re

v farion & Marion, Reg'd., New York Life

» Moutreal ; and V\wuubluu, D.C,, USA
ATENT TRADE MARKS
and DESIGNS
FREE Set of Sketching
Instruments to each In-
ventor,
C. C. COUSINS

N.Y. Life Bidg, MONTREAL, Cannca

BOILERS, ENGINES, PUMPS,
WO0OD AND IRON WORKING
MACHINERY

Largest stock in Montreal
o

Terms and Prices always right

W.L.Miller & Co.

32-44 8t. George Street,

A. C. NEFF & CO.,
CHARTERED ACCOUNTANTS
70 Victoria 8t.,, TORONTO
Phone Main 1880,
Audits and Investigations a Specialty.

Trussed Concrete Steel Company
OF CANADA, LIMITED
Manufacturers of Reinforcing Steel

Concrete Engineers
28 JORDAN ST., TORONTO
Offices : WALKERVILLE

Chemical and Physical Testing of Iron, Steel,
Alloys, Cement and Materials of all kinds,
THE TORONTO TESTING LABORATORY,
Limited, 18 Saturday Night Bulldiug.
Associates : The Detroit Testing Laboratory
Prompt Service. Accurate Results,

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

PATENTS

TRADE MARKS, Etc,
HANBURY A. BUDDEN

NEW YORK LIFE BUILDING,
MONTREAL.

METALLIC

METALLIC ROOFING C?

c TORONTO, CANADAG

Rock, Ore, Cement Clinker, Coal,
Crushers and Pulverizers

The Senator Mill Manutacturing Co.,
Gailt, Ont. Limited

We have Pulverizing Mills in eight Portland
Cement factories in Canada, including 20 GRIF-
FIN MILLS in the new plant of the Lehigh Port
land Cement Co. at Belleville, Ont.

PUILERS .. um

First Class Construction

London, Ont.

E. LEONARD & SONS

1790 8t. James Streot
Montreal, P.Q.

8low Speed

8t. John, N.B.

When Writing Advertisers Please Mention The Canadian Manufacturer.

Q60 ~2
MAPLE L\E AF

StircHep Cotton Duck

BELTING

DoMinion BELting Co.Litn.
HaMiLtoN CANADA'
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MANUFACTURERS OF

UNION DRAWN STEEL CO., Limited

Bright Finished Steel
Shafting and Shapes

Send for Price List

LARGE STOCK OF

Rowds, 1087 P fy'air 071t (ffice and Works HAMILTON, Canada

Hexagons, 1" to 2

A small advertisement will

W .
| - >
always serve to keep your ) )

name before the buyers who Will run in a wet
read this paper. place and give better
satisfaction than any

other belt made.

WRITE FOR BOOKLET

About “AMPHIBIA"
Waterproof Belting

Sadler & Haworth

TANNERS AND MANUFACTURERS

MONTREAL TORONTO

CIGARETTE MACHINES

Made under Letters Patent of the Dominion of Canada,
No. 101,408, Oct. 9th, 1906,
No. 101,409, Oct. 9ch, 1906,
No. 109,936, Jan. 28:h, 1908,
may be obtained in Canada from

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

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

The New York Cigarette Machine Co.
132 Reade Btreet, NEW YORK

NORTHERN ALUMINUM CO., Limited

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

== A T, UMIN U M=—

INGOTS — SHEETS — TUBING, ETC.

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

ALUMINUM WIRE and CABLES for ELECTRICAL CONDUCTORS

When Writing Ad

Please Mentl The C M
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INDEX TO ADVERTISEMENTS.

ifc inside front cover ibc inside back cover obe outside back cover.
A PAGE PAGE N PAGE
Allis-Chalmers-Bullock, Limited, Montreal Y| Chonat. Waktorn Rikltias. of fialand Nefl, A. C. & Co., Toronto 40

Ambursen Hydraulic Construction Co., Montreal  ibe Grice's Gas Engine Co., Montreal 9 | New York Cigarette Machine Co., New York City 41
B Gutta Percha & Rubber Mfg. Co., Toronto 39 | Northern Aluminum u, hawinigan Falls, Que i
Babeock & Wilcox, Limited, Montreal ibe H and Pittsburg, Pa 4
Beaubien de Gaspe, Montreal 40| Hill Electric Mfg. Co., Montreal, - 0
Bowman & Connor, Toronto 40 | Hunt, Robert W., & Co., Chicago, 111 40| Ojiver, W. H. & Co., Toronto 3
Brandeis, C., Montreal 10 1 Ortord Copdit 06, ... &
Budden, Hanbury A., Montreal 40| 1 mperiul Oil Co., Petrolia, Ont 20 E
c International-Acheson-Graphite Co., Niagara ) .
Canada Metal Co., Toronto. ofc Falls, Ont 13 | Puckard Electric Co., St. Catharines, Ont 8
Canadian Association Stationary Engineers, J Parke, Roderick J., Toronto 4“0
 SATON, O : 36/ Jeffrey Mfg. Co., Columbus, Oliio o | Pennsylvania Fire Brick Co., Beech Creek, Pa... 38
Canadian Boomer & Boschert Press Co., Montreal ibc oy A Phillips, Eugene F., Electrical Works, Montreal 10 u
¢ ; : 43 | Jones & Glassco, Montreal 13
Cana :nn : “m;” : 0 + A 1 Jones & Moore Electric Co., Toronto 11 R
Canadian Fairbanks Co., Montrea ones Und erfeed Stoker Co.. Montreal 3 " -
Canadian General Electric Co., Toronto ¢ | Jones Und erfeed Stoker i Montreal | Robb Engineering Co., Amherst, N.8 4 [
Canadian Rand Co., Montreal, Que ifc . »
Choney Siikis s Miutead) 12| Kaye, Jos. & Sons, Leeds, England | 8 v
Continental Iron Works, New York City...... 4| Kerr Engine Co., Walkerville, Ont 42| Sadler & Haworth, Montreal 41
Cousins, C. C., Montreal 10 | Koppel, Arthur, Co., New York 12| cenator Mill Mfg. Co., Galt, Ont ctaieie Wl
L Sheldons, Limited, Galt, Ont. . ife
D . . : !
Dirling Biros. Mostiead g| Laurie Engine & Machine Co., Montreal ife | Simonds Heating & Specialty Co., Detroit, Mich. 87
" ) ag | Leonard, E. & Sons, Montreal. .. 40 | Standard Engineering Co,, Toronto..... 3
Death & Watson, Toi into . a8 g v iy Sl o
Detroit Lubricator Co., Detroit, Mich 12 M SIBETRES, RIS Sevbi iy 3
Dixon, Joseph, Crucible Co., Jersey City, N.J 6 | Marion & Marion, Montreal 40 | Stowe-Fuller Co., Cleveland, Ohio 38
Dodge Mfg. Co., Toronto . ] o et g™y e Bo. Tascie 0 ,
Dominion Belting Co., Hamiiton, Ont 40| Manlly Joofing Co, Toroum A 40/ 1
OB (UURIOR 70 OWI IR |7 [\“l"“mm Mo : g o 57| Toronto & Hamilton Electric Co., Hamilton, Ont. 10
E Millen, \1\ n & » n - n'rﬂl‘ . 4o | Toronto Testing Laboratory, Toronto 40
Edwards, Morgan & Co, Toronto 40 “:'“‘I"-“ N O E, T {0 | Trimont Mfg. Co., Roxburg, Mass ........... 14
Electrical Construction Co., Lon lon, Ot 8 itchell, Charles ' , Toronto sted Conerels Btasl G onk
Empire Light Co., Montreal.... ... 10 | Monongahela River Consolidated Coal & Coke Trussed Concrete Steel Co., Toronto 10
: Co., Buffalo, N.Y 38 :
F ' L
’ Montreal * e Brick & Terra Cotta Works
Poey Dmpdar st e Montreal. .. Union Drawn Steel Co., Hamilton, Ont 1
LA | Morris Machine Works, Baldwinsville, N.¥ 12 | United Fire Brick Co., Pittsburg, Pa 38
G |
. Me [
Galt Art Metal Co., Galt, Ont 6 = "’ o . | w
Garth \l mtreal . 13 | McCullough Dalzell Crucible Co., Pittsburg, Pa. 38| :
Gartshore J.. Toronto McDougal, John, Caledonian Iron Works Co., | Waterous Engine Works Co., Brantford, Ont 14
Gollie & \!.4 illoch Co., Galt, Ont . 35 Montreal | Williamson, John W, Montreal................ ibe
Goold, Shapley & Muir Co., Brantford, Ont 6| McLaren, D. K., Limited, Montreal ibe | Wire & Cable Co., Montreal 10

OVER ONE MILLION

DETROIT Sight-feed lubricators
in service all over the World.

Tiande Mark

SOME ONE

of the three
hundred and
thirty-nine dif
ferent styles
and sizes of
Detroit  sight-
feed lubricators

will fill any re

No. 43, Screwed No. 52, Screwed

quirement you may have.
We here illustrate our genuine Brass Weber [

When ordering, specify Straightway, and our Weber Iron Body Straightway

and insist on getting the Valves '] o

genuine. No better valves made on the Continent than
these. Al. designs, material, workmanship, and

Write for our catalogue, thoroughly tested. Every valve gnaranteed.
descriptive of the most Those who use Kerr valves, continue to do so.
complete line of oiling- We invite your esteemed enquiries. Write for
Del.ron Improved *, ™, . ol
tandard Lubricator ' devices, valves, etc. Catalog.

DetroiT |[uBRICATOR (oMPANY. [ [ The Kerr Engine Co., Limited
DETROIT, U.S.A. WALKERVILLE, ONT.

When Writing Ad
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THE POWER

WE GUARANTEE
EVERY BELT

“D.K.”" BALATA - GENUINE 0AK
BELTING

D.K.McLaren, Limited

Full Stock Carried at

MONTREAL TORONTO VANCOUVER
309-311 Craig W. 200 King W, 418 Abbott 8t.
QUEBEC ST. JOHN, N.B.

21 8t. Peter St. 64 Prince William St

EDITION Ll

). 0,

waer-une . BOILERS

Specially designed for the

RAPID, ECONOMICAL AND SAFE

Generation of Steam up to the
highest pressures,

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

BaABcock & WiLcox,

LIMITED
HEAD OFFICE FOR CANADA:
New York Life Bldg.,, MONTREAL.
BrANCH -Traders Bank Bldg., TORONTO.

S84

NOT'CE The f lluvung ;n,lh Factory Inspectors for the

Ogptario:
JAS. T. BURKE. )ul Buildiggs, Toronto.
ARTHUR W. HOLMES, Parliament Buildings, Toronto.
I OBERT HUNGERFORD P srliament Buildings, 'I'muuxu.
MARGARET CARLYLE, Parliament Buildings, Torontc
MRS. JAS. R. BROWN, P arliament Buildings, Tc H)l|(
{1

ve., London, Ont

Ont
Wellington 8t, 8., Hamilton, Ont

H. J. TUTT, Kast T¢ m Ont

WO0O0D WORKING MACHINERY

Has reached a higher degree of perfection in Scotland
than elsewhere. We are sole Canadian Agents for
JOHN McDOWALL & sONS. one of the largest
British manufacturers.  We can supply the right ma
chine for any work
Laminated Leather Belting

Hendry's Patent is stronger and more pliable than or-
dinary leather belting, never requires dressing, is easily
spliced, making a perfect joint, and in the larger sizes is
cheaper than plain leather belting, Send post card for

particular

J. W, WILLIAMSON,

54 Notre Dame St. East

Parson | n.u; busine » Inspegtors will find them at MONTREAL
theabov '.I . HON \M \(I\ \ln\ | I llll Minister of Agriculture.
HYDRAULIC, For Almost Every
KNUCKLE I RE E Purpose Requiring
JOINT AND Pressure. Write us

POWER SCREW The Canadian Boomer & Boschert Press Co., Ltd.

Send for Catalogue.

No. 1042 8t. Catherine 8t. East, Montreal

Your Requirements and
Let us Quote You Prices

PO NI <7 1

The Evolution of the Ambursen Dam fromthe Wooden Frame Dam. It is tight, in-
destructible, double the factor of safety of any Solid Dam and costs less to build.

AMBURSEN HYDRAULIC CONSTRUCTION CO. OF CANADA, LIMITED -

When Writing Advertisers Please

L3

~

519 Coristine Building, Montreal

The C d M facturer.
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Steam, Gas or Compressed Air Plants

If you need anything in the way of Power
Plant Equipment, whether it be Steam. Gas,
Compressed Air or Electrical Equipment, be
sure to let us quote on your requirements.

Foos Gas and Gasoline Engines, to 75 h.p.

We are making a feature of the Gas and
Gasoline Engine business and have employed
an expert to consult with our customers re
garding their particular needs. Let us ad-
vise you

Climax Vertical Automatic Engines up to 25 h.p.

GET OUR CATALOGUE
AND PRICES ON
POWER EQUIPMENT
Wi AND TRANSMISSION
uumf:n * i
I\ " SUPPLIES

"The Gardner 8tcam Actuated Compressor 12xx12x12 in Stock

The A. R. WILLIAMS MACHINERY C'\i

Head Office: Front St West, TORONTO Branches : Montreal, Winnipeg, Vancouver

Manufacturers, Importers and Dealers in

ENGINES, BOILERS, MILL and FACTORY MACHINERY and SUPPLIES




