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CIRCULATES IN EVERY PROVINCE IN CANADA

The GANADIAM MANUFACTURER

T! e following Editions are published each month:
‘“Power Edition,” ‘ Office Edition,"” ‘“Machinery Edition,” ‘ Construction and Equipment Edition.”

POWER EDITION

DEVOTED TO THE PROBLEMS AND NEEDS OF POWER USERS

TORONTO, NOVEMBER 6, 1908, New Series—Vor. 1. No. 9,

We have made good in Canada and can show seven representative »lants

in which all our guarantees have been exceeded.

Hornsby - StocKport

GAS ENGINES

(BUILT IN ENGLAND)

Interior view of Chatham, Ont., municipal street lighting station showing
one engine (roo H.P.,) countershaft, twe of the series arc machines, also
independent petrol-engine-air-compressor and air container. At the opposite
end of the room is another 100 H.P. suction gas engine. By actual test the
fuel cost for 130 arc lamps was reduced from $6.50 per day to $1.00 per day.

COLONIAL ENGINEERING CO., Limited
Consulting and Contracting Engineers 222-224 St. James Sf.. MONTREAL
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LAURIE
Power Pumps

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

LADHE ENGNE & MAGHNE G0 LI,

MONTREAL

YOUR ENQUIRIES WILL RECEIVE
CAREFUL AND PROMPT ATTENTION

“EVERYTHING IN AIR MACHINERY"”

canapiaN RAND co.,umiteo
MONTREAL, CANADA

TORONTO
1105 TRADERS BANK BUILDING

Stationary and Portable Forges,

Engineers and Manufacturers

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

VERTICAL AND HORIZONTAL STEAM ENGINES

SHELDONS, LIMITED

HOT BLAST HEATING

MEecCHANICAL DRAFT

DRYING SYSTEMS OF ALL KINDS

FUR DRYING ANY MATERIAL

SHAVINGS EXHAUST SYSTEMS
INSTALLED COMPLETE

Dry Kiln Trucks and Wheels, Lumber Dryers,

Brick Dryers, Steel Brick Cars,
Transfer Cars, Turntables, Etc.

Exhaust Fans, Planing Mill Exhausters

GALT, ONT.

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

STEAM ENGINES

BOILERS, HEATERS,
PUMPS, CONDENSERS
POWER HOUSE OF CORPORATION OF EAST TORONTO,

eQuIPPED with HEAVY DUTY GOLDIE OORLISS Everything Pertaining to Complete
ENGINE, DIRECT CONNECTED. Modern Power Equipment

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

THE GOLDIE & MCCULLOCH CO., Limiteo
GALT, ONTARIO, . CANADA

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

Reliable as Steam -- But Cheaper

This Fact is 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
WARREN TANDYM ENGINE, Sizes to 1,000 H.P.

1 * thi ratl ithi haord
Write for lllustrated Literature! Gietarce of Toronio have sstabiieive » World's
Records for Ry ability and Fu> Ecanomv,

W. H. OLIVER @ CO.

Exclusive Canadian Sales Agents McKinnon Building, Toronto

YWhen Writing Advertisers Please M. The C d
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ROBB-MUMFORD

WATER TUBE BOILER

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

Handholes.
Robb Engmeermg Co,,

, raders Bank Building, Toronto; William McKay, Manager.
DISTRICT | Ol‘ﬂcla. aall Telephone Building, Montreal Watson Jack, Manager.

nion Bank Building, Winnipeg; 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.

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

RN

MANUFACTURED BY

THE CONTINENTAL IRON WORKS, "Tewatoinsss~. New York

B ROUGH OF l\l(li K| ¥N
Near 10th and 23rd Street Fe:

Sole Canadian Agent—MR. GEORGE HOLLAND, M.C. Soc. C.E,, P.O. Box 529 MONTREAL

When Writing Advertisers Please M ! The C d

turer.
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Renold'’s
Silent
High
Speed
Chain

RENOLD CHAINS

ESPECIALLY SUITED FOR USE WITH ELECTRIC MOTORS

Canadian Agents

Jones & Glassco, - Montreal

ACHESON =GRAPHITE-The Purest in the World

Manufactured in the Electric Furnace. Write us for full information regarding the use of this material

in lubricating co , pipe joint p ds, as foundry facings, for electrotyping purposes, etc.
AC IiI‘ b()\ ( RAPHITE l’.l;l‘,(,TR()l)l'S 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 Advertisers Please M
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MONTREAL
HALIFAX
OTTAWA

Canadian General!
14-16 KING STREET EAST

Electrical Apparatus of All Kinds

COMPLETE ELECTRICAL INSTALLATIONS FOR ALL PURPOSES

Electric Company, Limited

TORONTO WINNIPEG
VANCOUVER
Canada. e

MANUFACTURERS OF

BE UP-TO-DATE.

Technical Books are a source of
definite information

NODERN  STEAN ENGINEERING

In Theory and Practice
by Garpxer D. Hiscox, is one
the latest.

" MooERN
STEAM

19 |NEERlNG
[N

HISCOX

PRICE $3.00

Fully illustrated by 405 specially made
Engravings and Diagrams.

Any other Technical Book publish. ]
nay be had

CANADIAN. NANUHACTURER PUB. (0.,

Toronto, Canada

KNOWLEDGE IS POWER.

of

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.

FULL MOUNTED

| 5
a 16 8 16 ) 4

WITH ONE No 9 AND ONE No.Il TA

e e

BUTTERFIELD & CO0.,

DERBY SCREW PLATE NO. 9.

WEBSTER VACUUM FEED WATER HEATER
PURIFIER AND FILTER

Over two million horse-power already in use,

That is the first argument in favor of Webster

Heaters. But what brought so many in use ?

Their great saving in heat. That is the un-

€

answerable argument. They utilize all available

drips suitable for feed water; they save fresh
water, stop back pressure, and they use the least

steam.

DARLINGZ'BROTHERS LIMITED
Head Office and Works -MONTREAL

Branch OFices: TORONTO WINNIPEQG VANCOUVER

WE MANUFACTURE Wmmm———

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

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

Regular and Full Mounted Reece and Derby Plates, Bicycle
and Machinists’ Plates, ete., ote.

THREAD
{STRAIGHT

| REAME R

I TAPER SHANK

Rock Island, Que.

c . AR R B

When Writing Advertisers Please Mention The Canadlam Manufacturer.
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ELECTRIC
LIGHT ano POWER
PLANTS

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

SEE BULLETIN 1048

| ALLIS-CHALMERS-BULLOCK

| LIMITED
| WOREKS - - MONTREAL
SALES OFFICES:
MONTREAL TORONTO WINNIPEG VANCOUVER
NEW GLASGOW COBALT CALGARY

When Writing Advertisers Please Mention The Canadian Manufacturer.




THE CANADIAN MANUFACTURER

November 6, 190¢

ABOUT SWITCHEY
WE complete and

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

standard or special design.

have the most

Our system of manufacture assures
absolute uniformity

and interchange-
ability of parts.

"Why not let us quote ?

THE HILL ELECTRIC MFG. CO.

ST. LOUIS MONTREAL

Tatalogue No. 943

Long Distance Phone 1103

LIMITED
32-40 Dundas Street, London, Can.

PERFECTION TYPE
DYNAMOS AND MOTORS

Multipolar or Bipolar, Direct- Connected or Belted

Over 1800 of our machines in use
e contract for

factories

We repair machines of any make,

Descriptive meiter and estimates furnished on application

Branches at VANCOUVER,
MONTREAL.

WINNIPEG,
HALIFAX

The Electrical Construction Go. of London,

complete installations, including wiring of

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.

TRANSFORMERS

LIGHTING OR POWER

PACKARD ELECTRIC CO.

Montreal Office
127-129 Bell Telephone Bldg.

When Writing Advertisers Please Mention The Canadian Manufacturer.

294-300 ADELAIDE STREET WEST, TORONTO

FOR

SERVICE

THE

LIMITED

ST. CATHARINES

Winnipeg Office
Somerset Block

Works :
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BRANTFORD GAS and GASOLINE ENGINES

STRICTLY HIGH GRADE

CHEAPER THAN ELECTR

IC POWER

WRITE FOR CATALOGUE

GOOLD, SHAPLEY & MUIR, - Biuntford, Ont.

cable, or cord for
require material of

vse ... CHAIN
For Any Purpose ?

Chain is much more
all purposes. It you

dut ot i sour| | ¢THE EMPIRE LIGHT

business, let us figure
chain. We can save you money in the end.| | = rather than t

Send for our NEW CATALOG

2

durable than rope,

with you on our

ONEIDA COMMUNITY, LID.

NIAGARA FALLS, ONT. coaton

When
Repeat Orders
Come

oooooooooooooooo
faction given in
nnnnnnnnnnnnnnnn

Duplicate
Orders for

rrrrrrrrrr

HAVE YOU HAD A TRIAL INSTALLATION MADE YET?

The Empire Light Co.

uuuuu PACKARD BUILDING

MONTREAL

When

NASNAS N P

SARNIA, ONTARIO.
REFINERS AND MANUFACTURERS OF

I\

THE IMPERIAL OIL COMPANY, Limited,

All Products of Petroleum

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

N~

Writing Advertisers Please Mention The Canadian Manufacturer
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Eugene F. Phillips Electrical Works, Limited

QGENERAL OFFICES AND TORONTO BRANCH,
FACTORY, MONTREAL c A N A D A TRADER3 BANK BUILDING

Bare and Insulated Electric Wire

Electric Light Line Wire, Incandescent and Flexible Cords.

Railway Feeder and Trolley Wire

Americanite, Magnet, Office and

Annunciator Wires, Cables for Aerial and
Underground Uses.

Toronto and Hamilton
Electric Co.

A small advertisement will
always serve to keep your
name before the buyers who

read this paper.

CIGARETTE MACHINES

Mude under Letters Patent of the Dominion of Canada,
No. 101,408, Oct. 9th, 1906,

CREE R \LTERNATING CURRENT MOTORS
Mess:'s. Robert Gardne;r;)ﬁnsaor:, Limited and []YNAM[]S f[][ a” C][[j[j]tsl

Sole licensees to manufacture these machines in

) - ; REPAIRS PROMPILY EXECUTED.
anada, to whom all enquiries may be addressed.

The New York Cigarette Machine Co. 99-103 McNab N. HAMILTON, Ont,

132 Reade Btreet, NEW YORK

Insulated

WIRES and CABLES

OF EVERY DESCRIPTION FOR

TELEPHONE, TELECRAPH AND ELECTRIC LICHTINC PURPOSES 1
The WIRE AND CABLE COMPANY

MONTREAL, - - CANADA

When Writing Advertisers Please The C© d L
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FAIRBANKS-MORSE
PUMPS

OF ALL KINDS

FOR INDUSTRIAL AND STEAM PLANTS

T2 A - )

Sx10x12
DUPLEX PISTON PATTERN PUMP INDEPENDENT CONDENSER PUMP

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

~ Ganapian Fairsanks Go. =

MONTREAL

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

CANADA’S LARGEST RAILWAY
AND MILL SUPPLY HOUSE

When Writing Advertisers Please Mention The Canadian Manufacturer.




UTILIZING A
TEFFREY
“CENTURY
RUBBER BELT
CONVEYER
AS A PICKING
J TABLE IN
SOUTH AFRICA
JEFFREY
“CENTURY” RUBBER BELT CONVEYERS
HANDLE

COAL, ATONE, ORE, SAND, BRICK AND
PICKAGE MATERIALS ANY DISTANCE

COMPLETE MINE AND TIPPLE EQUIPMENTS

The Jeffrey Manfg. Company,
COLUMBUS, OHIO, U.8.A.
Canadian Branch: Cote & Lagauchetiere Sts., Montreal

THE CANADIAN MANUFACTURER
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{INDUSTRIAL  RAILWAYS

Don’t lose money on old-fashioned

KOPPEL CARS

PORTABLE TRACK

Save money in transporting materials
and finished products

Our Booklet D 31 will tell you how

ARTHUR KO PPEL company

146 Morris Building, NEW YORK, N.Y.

Large Stoek in
New York, Koppel, Chicago, San Franeisco, ete.

VENETIAN
GRATES

BURN SCREENINGS AND

DUST OF ANTHRACITE
AND SAVE 20 TO 50
OF FUEL BILLS FOR
BOILERS. SEVERAL
TRIPLICATE ORDERS
RECEIVED,

Jules de Clercy, C.E.

62 Ontario St., - MONTREAL

Morris Machine Works

BALDWINSVILLE, N.Y.

MANUFACTURERS OF

Centrifugal
Pumping
Machinery and
Steam Engines
SPECIAL PUMPING
OUTFITS TO BUIT

SPECIAL
REQUIREMENTS

Kstimates Furnished

upon Application

H. W. PETRIE, Agent
Toronto, Canada

NEw YORK OFrFICE : 3041 CORTLANDT ST
HenNioN & HuBseLL, Agents, 61-69 North Jefferson St., CHicAco, ILL.

When Writing Advertisers Please Mention The Canadian Manufacturer.
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WHY

Dodge Pulleys
ARE BEST.

This superior appearance 1s the result

of design, construction, principle, workman-
ship, selected materials and good finish, all
of which go to make the DODGE Pulley

the most popular wood pulley the world over.

This pulley in halves shows you some-
thing of our construction, and will give a
mechanic an idea why the DODGE Pul-
ley will hold on to the shaft better than

any other pulley made.

This shows how Armsare dovetailed into
rim and anchor bolted, making it an impossi-
bility for rim to work loose on arm, and 1t still
leaves face of pulley a perfect belt surface.

Different from any other ! and better! When ordering Pulleys
get the best by insisting on having DODGE Pulleys.

SOLE MAKERS

DODGE MANUFACTURING GO.

TORONTO - - MONTREAL

When Writing Advertisers Please Mention The Canadian Manufacturer.
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STEAM PLANTS m Stancard

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

T'hese boilers are built
for various *ssures and
from 1010 200 horsepower.

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

We manufacture :

Boilers, all tvpes ;

Stationary, Marine, |

Automatic, Simple

and

S Compound Engines ;
g . ¢ Steam Plant
Accessories.

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 PlPE WRENCH OUR PAST

RECORD
IS
YOUR
GUARANTEE

Sena for

"THE INSERTED JAW IN THE DROP FORGED STEEL Catalog No. 50
HANDLE ADDS 507§TO THE LIFEJOF THE WRENCH

TRIMO MONKEY WRENCH

ALL FORGED
STEEL

CASE-
DEPARTURE HARDENED

=== —Mw
T RIMO O
i [*ruz LARGER
THE, .lAw EXTENDS OUTWARD INSTEAD OF OPENING THE NUT
TOWARDS THE HANDLE, THEREFORE l-rng LONGER
THE LEVERAGE

Yov© TRIMONT MFG. CO., .%r'sr. Roxbury, Mass.

When Writing Advertisers Please M
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IT IS TIME TO GO FORWARD.

The elections in the United States and Canada are
over. Sir Wilfrid Laurier and Hon. Wm. H. Taft are
pledged to carry out the administrative policies which
have been domincot in their respective countries for
the last eight or twelve years, With no danger of radical
legislation upsetting business in the United States, and
with the Canadian Government spending hundreds of
millions yearly in great national undertakings, and
with the population of the Canadian West growing by
leaps and bounds, there is every reason to expect through-
out the Dominion an era of expansion from 1909 to 1919
which shall eclipse even the remarkable records of growth
and prosperity from 1897 to 1907.

We have had a year of depression, a period of business
contraction. It has necessitated a serious, cautiou. study
of the business situation to determine whether we were
not over-sanguine and consequently reckless in our
reaching after greater volumes of business for our indi-
\'|(lllll] l'“ll‘l“\r‘l‘\'l'.\',

This accounting has been made. What has been the
result? It has been proven that speculation in real
estate, particularly in the West, had been carried to
extremes, but the commercial and industrial interests of
(Canada have made a showing which is creditable indeed,
The small number of failures during the past year,
despite the conservative attitude of banks in the matter
of accommodation, has proven that business in Canada
has been carried on along sound, safe and sane lines,

We have stood the test of the lean year and have
been rewarded with a year of abundance. As has been
pointed out in these columns before. the total revenue
this year from crops of all kinds in Canada is tremendous
compared with the figures of a few years ago.

Yet we are on the threshold of our national heritage.
‘There 2~c millions of acres in the Canadian West awaiting
the coming of settlers from the Western States, from
‘Great Britain .and continental Europe.

T —————
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As these settlers come, 250,000 or so each vear, they
add to the consuming needs of the country so that the
factories and mills of Canada must inerease from year
to vear their productive capacity or suirender a share
of their trade in their line,

Indications point to a resumption of business along all

lines at once. Already we have made the turn Jank
clearings throughout Canada are showing a liberal in-
ecrease of business over a year ago, proving that the

volume of business is greater. In this respect Canada
has recovered much more completely than has our big
neighbor to the south

We reproduce from Bradstreet’s (New York) a state-
ment of the bank c¢learings in the leading cities of the
United States and Canada for the week ending October
29, and a comparison showing the increase or decrease as
compared with the same week last year.

October 29, 1908 Inc. Deec.

New York $1,565,380,000 15.1
Chicago - 232,060,000 4.7
Joston . 136,375,000 23.2
Philadelphia 108,605,000 28.5
St. Louis 61,528,000 01
Pittsburgh 38,975,000 26.0
San Francisco 37,885,000 6.5
Kansas City 38,169,000 3.2
*Montreal 29,992,000 2.1
*Toronto y 21.6
Baltimore 26.5
Cincinnati 1,¢ 12.5
Minneapolis 21 17.5
*Winnipeg 17, 37.6
New Orleans 14.762.000 24 6
(Cleveland 14,397.000 17
Detroit 11,302,000 20.8
*Vancouver, B.C.. 3,406,000 1.1
*Ottawa 2,848,000 26.8
*Quebec 2,104,000 14 1

* (Canadian cities.

The total clearings in the United States centres aggre-
gated $2,570,814,000, against $3,023,309,000 this week in
last year. Canadian clearings aggregate $90,165,000, as
compared with $77,978,000 in this week last year.

There are good reasons why Canada should not feel
depression as acutely nor for such length of time as our
neighbors to the south. We have not been quite as
“aggressive’’ in times of prosperity, so have more founda-
tion when business gave signs of crumbling away.

Furthermore, we are engaged in national undertakings
of much greater magnitude in proportion to population
and industrial strength than is the case with the United
States. True, the Panama Canal is being built. Yet that
enterprise is tying up American eapital and engrossing
American brains outside that country, whereas Canada’s
enterprise is bringing English and Scotch capital into
this country and distributing it amongst our workmen,
our factories and our stores,

To sum up, there are few reasons against and many
favorable to the conviction that it is time for Canadian
manufacturers and merchants to go forward, to show
their faith and confidence not merely in the ultimate des-
tiny. but also in the immediate advancement of Canada.

Caution is wise but the rewards of the next ten years
in this country will go to the man who has faith in the
land and who has the comage of his convictions.
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Power Plant Canadian Locomotive Works

Producer Gas was Considered but the Heating Problems Resulted In the

Cholce of Steam. Detalls o/ Power Plant Equipment.

Test of Power Plant.

Paper Read Before the Canadian Soclety of Civil Engineers, October 29, 1908

By Hexry

['he works of the Canadian Locomotive Co., at Kingston
wre the oldest establishment in Canada devoted to loco
motive construction

Dating back

s they do, almost sixty vears, the history
of these works exemplifies the fact that commercial
suecess l|<‘|rln"wl~ on ability in management more than
on any other condition.  Under different administrations
the fortunes of the works have been various. though

Fig. 1

but little change was made in the plant itself, apart from
some enlargement

The works, as shown in Fig. 1, front directly on the
St. Lawrence River. close to the pcint where it leaves
Lake Ontario, providing ample dockage facilities for

the unloading and storage of coal and other bulky material
The prineipal older buildings, viz.,

the machine shop

(JOLDMARK,

M, Can. Soc. C.1

and the blacksmith shop and foundry. have
walls in vith English
In these old buildings the rather small windows interfere
somewhat with good lighting, but the durability and the

massive

masonry accordance traditions

rigidity of their walls contrast favorably with much
of our later work in which considerations of first cost
have been paramount, resulting in unduly large main

tenance charges

While excellent engines have beer. built in these works,

Photo Courtesy Laurie & Lamh,
New Power Plant of Canadian Locomotive Works, Kingston ; two Belliss & Morcom Engines, 365 B.H.P. and 165
B.H.P. Respectively; Canadian Westinghouse Generators, 250 K W. and 100 K.W. Respectively

the plant has lacked modern facilities for handling heavy
weights, and in many other respects has not heen well
adapted for the most economical and rapid prosecution
of the work

In the summer of 1906, general plans drawn up by the
writer for the enlargement and modernizing of the works
were adopted by the management. They were intended
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to provide for immediate needs, besides being arranged
so that by successive additions the entire available
property can ultimately be utilized.

The older buildings, as far as they are of a permanent
character, have been modernized in construction and
equipment, while existing temporary additions to the
old shops are to be replaced by up-to-date structures.

Besides this, the capacity of the plant has been in-

THE POWERFEDITION 17

of engines and tenders, besides providing for all boiler
work.

It is believed to be advantageous in every way to
concentrate as much of this work as possible under one
roof. A building of this kind permits of more efficient
and economical supervision, and reduces the cost of
handling the material to a minimum. As compared
with several separate shops a unified building is cheaper,

N A
gL

1=

i

Muipty Smserss Furnaens
S

W Air Compreseer - 28 &

Fig. 2—Plan of Power Plant, Canadian Locomotive Works, Kingston

creased by the construction of new shops and the instal-
lation of a complete power plant, motor, lighting and
heating equipment.

During the past two years the machine shop has been
reconstructed by replaing the timber construction of
the second floor by heavy steel columns and beams,
permitting the installation of numerous jib cranes.
The machine shop is ultimately to be extended eastward
so as to occupy also the site of the present erecting
shop. The blacksmith shop will be enlarged by absorbing
the space now devoted to foundry work, a new foundry
being built on another site. A large new erecting shop
is under construction to serve ultimately for the ~rection

more easily heated, and with a prover arrangement
of skylights and lanterns, there is no difficulty in providing
good over-head lighting. In a northern climate it is
especially desirable to avoid the necessity of using out-
door transfer tables, and of passing from one building
to another in bad weather.

This erecting shop is to consist ultimately of four
or more longitudinal divisions, of about the same length,
but of widths and heights varying with the work to be
done in each part. The first of these divisions, now
nearing completion, is devoted to boiler work. and
occupies the site of the old boiler shop. It is 60 feet
long and 400 feet wide, and has steel trusses and columns
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and heavy concrete walls. The timber work of the
roof is of the slow-burning type, consisting of 3 inch
plank with 16 inch purlines 10 feet apart. A 20 ton
Shaw electric travelling crane traverses the entire length
of the shop, passing also under the riveting tower at
the extreme south end. This tower is to be 55 feet 4
inches high to the runway rail of the hydraulic riveting
crane, and is to contain two hydraulic riveters, with
necessary accumulators and pumps.

The erection of boilers is done in the northern half
of the building, and the rest of the building, up to the
riveting tower, is to be used for punches, shears, planers,
plate rolls, and other machinery.

Power REQUIREMENTS

The power, previous to the improvements, was supplied
by three separate steam engines, and distributed to the
tools by shafting and belting. The lighting system
mainly of incandescent lamps, was incomplete. The
were ited in part by exhaust steam, but live
steam was also used to a considerable extent, especially
in very cold weather. It was decided to substitute a
central power station large enough to supply the power,
light, and heat now required. and arranged so as to permit
of ready enlargement in the future,

The desirability of installing gas engines operated
by producer gas was made the subject of some little
study. Where the question of heating need not be
considered it is believed that a plant of this kind will
produce power more cheaply than steam engines and
boilers. This will be the case even with much higher
coal consumption than that claimed by interested parties,
and taking into account also increased fixed charges on
first cost of plant.

In case, however, the exhaust steam can be utilized
for heating purposes, a steam plant will not only be
simpler but generally more economical in operation
as well as first cost.

In a climate like Canada, with long and severe winters,
this will be the case except in rare instances. A steam
plant with ele:trical generation and transmission of
power was therefore adopted.

In view of the compactness of the plant and the nature
of the work to be done, it was dezided to use a continuous
current throughout, generating it at 250 volts, and
using this voltage in all motors with a two-wire distribu-
tion. All lamps are for 125 volts, with a three-wire
distribution, a 10-kilowatt balancer set being used.

An analysis of the probable requirements was made
on the basis of the actual indicated horse power of the
engines in use, with proper allowance for the existing
shortage of power which had not permitted all tools
to run at their full capacity. The figures so obtained
were checked by comparison with the requirements
and load factors for similar machine shops elsewhere,
especially at the Angus shops of the Canadian Pu-ifie
«t Montreal, the figures for which were kindly placed
at the writer’s disposal.

Apart from the crane loads, which are intermittent,
the present requirements for power and lighting were
computed at 2140 kilowatts at the switchboard. This
estimate has been confirmed by the actual average
10 hour load for December last, which was 228 kilowatts,
as taken from the switchboard readings.

The size of the power plant, and the several parts
of its equipment, were based on the above power require-
ments, as well as on the steam required for operating
the necessary air compressors and for heating.

A reasonable provision for spares was made, and the
building is of ample size to allow for future increase
in equipment, The building and equipment are briefly
described in the following sections of this paper.
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Power Housk.

The general arrangement of the power house is shown
in Figs. 2 and 3.

The base of the entire building consists of a concrete
slab about 3 feet thick, which rests on piles spaced 3 to
4 feet apart and driven to bed rock. The slav supports
the walls, floors, and boiler and engine foundations.
The space between the top of the slab and the finished
floor level, where not occupied by foundations, is utilized
for pipe trenches, all remaining voids being filled in with
earth,

The builaing has a steel frame, of columns, and roof
beams, 20 inch concrete walls, and a hollow tile and
reinforced concrete roof on the Kahn system. Prac-
tically all the steel work is protected by concrete.

The engine room has a tiled floor, an enameled tiled
dado, and painted concrete walls.

The entire building is fire proof except as to the doors
and windows, and the interior is attractive and easily
kept clean.

The engine and boiler rooms are 83 feet long and
32 feet and 38 feet wide, respectively, the latter being
of somewhat greater height to accommodate the vertical
boilers,

The north end of the boiler room is divided off by
permanent fire proof partition to form a separate pump
room free from the dust incident to stoking. The ceiling
of this pump room is of reinforced concrete, resting
on a steel frame, which supports the induced draft plant.

EqQuipMENT OF Power Housg.

A view of the interior of the power house and the
engine and generator equipment is shown in Fig. 1,

I'he equipment for any given power plant should
be such as will produce the required power, light, and
heat at a minimum cost. The type of apparatus by
which this result can in each case be best secured will
depend on local conditions. These should, therefore,
be carefully taken into account. This is a point which
is often overlooked, and the equipment is in many cases
not suited to the special work which the plant is called
upon to do. The most important elements involved,
besides the amount of power required, are the length
of the worsing day, the cost of coal and water, the amount
of steam required for heating and other purposes, and
the length of the winter season.

In the Kingston works there is little night work, a
considerable amount of exhaust steam is required for
heating, and the winters are long and severe. The cost
of coal is not excessive, and there is plenty of river water
available for boiler feed and condensing purposes.

Under these conditions, the lowest cost for fixed charges
and operation will be obtained by apparatus, simpler
and less expensive than that which would be proper in
a large city central power plant.

The effiziency will, of course, be somewhat less than
that obtained in the large plants with 24-hour service,
which have no use for the exhaust steam.

It is believed that both the boilers and engines and
auxiliaries, as well as the general layout, are in accordance
with the above principles. The engines especially com-
bine moderate first cost with a very low steam consump-
tion, while the boiler efficiency is excellent without
excessive first cost,

The equipment may be summarized as follows:

The boiler plant consists of three Wickes boilers, with
Foster superheaters and Murphy stokers, and a Buffalo
Forge Co. induced draft plant.

The pump room contains the Webster feed water
heater, separate pumps (in duplicate) for boiler
service and general shop supply, and a large fire pump.

==
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In the engine room there are two Belliss and Morcom
engines direct connected to Westinghouse generators,
two air compressors, and a Worthington barometric
condenser connected with both engines and compiessors.
The room also contains a balancer set and the switch
board, and is served by a 5-ton hand power travelling
crane. There is sufficient floor space to permit of the
installation in the future of three more vertical boilers,
an adaitional engine of somewhat greater capacity
than the larger of those now in place, and another com-
lll‘(‘.\."ﬂl'.

Tue BoILERS AND ACCESSORIES.

The boilers are of the Wickes vertical water tube
type, and designed for a pressure of 150 pounds per
square inch., The rated capacity of each is 250 h.p.,
with a water heating surface of 2,510 square feet, and
a grate surface of 42 square feet, so that the ratio of
water heating surface to grate surface is 60. These
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they appear satisfactory in operation. The fuel consump-
tion is given in the record of tests Lelow. The connection
to the plate steel flue is at the bottom of the back of the
boiler, the gases passing up the front and down the rear
half of the boiler, a tile partition making a division be-
tween the two directions of dow.

These boilers were bricked in more heavily than cus-
tomary for this type, there being 16 inches of common
brick laid in cement and an inner layer of fire brick,
with an air space of 2 inches between them. The flue
is covered with heavy asbestos insulation.

The boilers are fitted with Foster superheaters of
sufficient capacity to give 150° I, superheat., They are
fastened to the front of the boilers just below the steam
drum, the superheated steam pipe passing between
two adjacent boilers to reach the main header.

The Wickes boiler having no combus’’on chamber
immediately below the boiler, requires the aadition of an
exterior furnace or Dutch oven. This was utilized for

Fig. 3—Elevation of Power Plant, Canadian Locomotive Works, Kingston.

boilers consist essentially of ‘two drums, connected by
vertical tubes. The drums are 78 inches in diameter,
the lower, or mud drum, being 53 inches long, and the
upper, or steam drum, 100 inches. There are 112 four-
inch tubes. The upper drum has a well-stayed head
with one large manhole and a smaller hole directly over
each tube, the latter to enable tubes to be readily in-
serted or withdrawn. From the inside of this large drum
the tubes can be readily inspected and expanded when
renewals are made.

The construction of the boilers is very simple, and

the installation of Murphy stokers. The magazines are
at present filled from above by an air hoist travelling on
a runway over the stokers, but a light trestle extending
to the out-door cual pile is to be substituted, permitting
small dump cars to run directly over the stoker ma-
gazines,

The induced draft plant is in duplicate, each half
being able to supply draft very easily for the three
boilers now installed, while the two fans are of sufficient
capacity to handle six boilers at moderate speed. The
fans are 92 inches in diameter, connected with 7”x12”




20 THE CANADIAN

horizontal” engines. A somewhat novel feature are the
concrete foundations, about 18 inches high, supporting
the fan engines and absorbing the vibrations very fully

The pump room contains one 12"x7”x10” Blake duplex
outside-packed boiler feed pump, and one 74”x5"x6"
Worthington boiler feed pump; also one 10"x7"x12"
Northey duplex water service pump, and one 16”x9”x12"
Northey fire pump, with priming tank. In the pump
room is also located the 1,500 h.p. Class E. C. Webster
Star vacuum feed water heater.,

The condensing plant was built by the John MacDougall
Caledonian Iron Works, of Montreal. It consists of
a Worthington ejector condenser, with cast iron discharge
pipe and entrainer, supplied by an 8-inch Worthington
circulating involute pump driven by a Robb engine
The condensing plant is designed to be of sufficient
capacity for the power plant, as enlarged in the future
to the full capacity of the building. The exhaust riser
is 20 inches in diameter, the condenser tail pipe 103
inches in diameter. There is also a Knowles 6”x12"x10"
air pump. Both pumps are steam driven and located
in the engine room, as shown in plan.

ENGINES, GENERATORS, SWITCHBOARDS AND AIR CoM-
PRESSORS,

The engines are of the vertical quick-revolution type,
built by Messrs. Belliss & Morcom, of Birmingham, Eng-
land, and were erected by Messrs. Laurie & Lamb, of
Montreal, They are cross compound, double erank,
two-cylinder, vertical, enclosed double-acting self-lubri-
cating engines,

The larger unit has a capacity of 365 b.h.p. at 350
r.p.m. The diameter of the high pressure cylinder
is 15 inches, and that of the low pressure 24 inches, with
an 1l-inch stroke. The smaller unit is of 145 b.h.p.
capacity at 475 r.p.m. The high and low pressure
cylinders are of 10” and 16” diameter, respectively, with
an 8-inch stroke,

The large number of revolutions permits the use of
light and economical generators, and reduces the floor
space occupied by the unit to a minimum. For the
larger engine the floor space occupied by the set is
13’ 6”x6’, and the extreme height 10’ 3”. For the smaller
unit the floor space required is only 10’ 9"x4’ 6”, with a
maximum height of 8’ 17,

It should be noted, too, that notwithstanding the
large number of revolutions per minute, the piston speed
is quite moderate, being 642” for the 365 h.p., and 633"
for the 145 h.p. engine, a speed hardly in excess of that in
so-called slow-speed engines,

There is a system of forced lubrication by which the
oil is drawn from the reservoir by means of a force pump
driven from an eccentric on the main shaft, and distribuc
under a pressure of 15 to 20 pounds per square inch.
The engines are designed to operate successfully with
steam superheated 150° F,

The governors are of the centrifugal type, controlling
an equilibrium steam throttle valve, connected directly
to the high pressure steam chest.

The frames of the engines are of an extremely massive
character, reducing the vibrations to a very small amount,
even with the high speed used.
actual

Their performance in
far very satisfactory.

A series of tests were made at the builders’ works to
determine the steam consumption of the engines under
various loads, and when operated both condensing and
non-condensing. The following is a summary of these
tests witnessed by the purchaser’s engineer:

service has so been

MANUFACTURER November 6, 1908
EnxciNe Tests oF Beruss & Morcom ENGINES.

(N.B.—Efficiency is ratio of brake h.p. to indicator.)

365 b.h.p. Engine.
#365 B.H.P. Engine. §

» Steam

Steam Steam
Pressure Super- Vacuum Effici- oon-= con-
Ibs, per, heat inches ency sump- sump-
15q. in, tion, per tion per
- B.H.P, LHP
lbs. % Ibs.
Full load, condensing . 153 141°F. 25.2" 92.3 15.1 13.94
Half load, condensing..... 147 71°F, 24.5" 90.6 19.3 17.48
Full load, non-condensing. 154 130° F., 0 91.9 18.4 16.90
Half load, non-condensing 155 64°F. 0 89.2 23.8 21.23
145 B.H.P. Engine.
Full load, condensing. 157 159° F. 24.5" 92.5 15.3 .14.156
Half load, condensing..... 163 116°F. 26.2" 90.5 16.5 14.93
Full load, non-condensing 163 172°F, 0 91.8 17.4 15.97
Half load, non-condensing 159 194° F, 0 90.3 20.1 18.15

The generators werefbuilt by the Canadian Westing-
house Co., at Hamilton, Ont. They are direct connected
to the engines, and mounted on a common base. The
capacity of the units is 250 kilowatts and 100 kilowatts,
respectively. They are compound wound for 240 volts,
and are of the Westinghouse standard make in other
respects.

The switchboard was built by the Westinghouse
Co. It is Vermont marble, and contains three generator
panels, one lighting panel and balancer set panel, and
one total light-measuring panel; one power panel, with
circuit breakers, and one total power-measuring panel.
Recording watt meters of General Electric make, and
Westinghouse registering ammeters, are used on the
power and light totalling panels

There are two air compressors. One of them is of the
Ingersoll-Sergeant type, built by the Allis-Chalmers
Co.; has duplex steam cylinders, 10” diameter, and two
stage air compression cylinders 10}” and 16{”. The
stroke is 12”. Its capacity is 444 cubic feet of free air per
minute.

The second compressor was built by the Canadian
Rand Co. It is compounded for both steam and air.
It has a stroke of 22", with high and low pressure steam
cylinders 14" and 24”7, and air cylinders 14”7 and 227,
respectively. The normal speed i1s 105 r.p.m. and its
capacity at this speed is 1,209 cubic feet of free air per
minute.

The steam piping is somewhat elaborate, as it was
desired to utilize the exhaust steam as fully as possible
at all times, while interfering as little as possible with
the use of the condenser. An exhaust main was there-
fore laid along both the east and west walls of the engine
room and connected by transverse pipes with each engine
and compressor. One of these mains leads to the con-
denser, while the other connects with the heating system
and the free exhaust.

By operating valves attached to indicator standards
just above the floor, the exhaust from each engine and
compressor can be turned into the condensing system
or utilized for heating. Even in very cold weather the
exhaust from the auxiliaries and the compressors has
generally proved sufficient for heating purposes, while
during the spring and autumn months, when only a
small amount of heat is required, almost all the units
remain connected with the condensor,

The live steam piping is of the highest grade, the
main header in the boiler room being built in only three
lengths, having welded nozzles and Van Stone joints.

The supply pipes are also of the welded type with
rolled steel flanges, Van Stone joints, and Swedish iron
gaskets.

All live steam pipes are covered with 859, magnesia
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covering 2 inches thick, and all other pipes with 1 inch
of asbestos cellular covering. The covering is, in all
cases, covered with canvas, sewed on and painted.

The piping in the power house was done by the M. W
Kellogg Co., of New York.

Tests oF THE POWER PLANT.

With the kind co-operation of Professors Gill and Will-
hofft, of Queen’s University, Kingston, and their students
careful tests of the boilers and of the entire plant were
madeghy Mr. €. J. Goldmark)E.E. The object of these

75 to 100 Tons per

Fig. 1—Concrete Mixer at Work Day

tests was to determine the efficiency and economy of the
plant under the conditions of actual operation. These
tests may be briefly summarized:

BoiLer TesT,

Duration, 10 hours. .
Water heating surface.
Grate surface
Murphy stokers

Fuel
Kind of coal Yougheogheny stock
Thermal value of dry coal. . 13,133 B.T.U
Percentage of moisture in coal. .5%,.
Percentage of ash and refuse re-

Object, economy
2,500 square feet
42 “

ferred to dry coal 12.67
Dry coal burned per square foot
of grate surface per hour. ..24.8 lbs

Draft and temperature
Draft in furnace
Flue gas average temperature,

Water and steam-

Average temperature

..0.264 inch
530° F.

of feed

Superheating
Average temperature of steam. .523.5° F.
Average amount of superheat...159.5° F
Economic evaporation—
Water actually evaporated per
pound of dry coal......... 8.07 lbs.
Evaporation from and at 212°
per pound of dry coal cor-
rected for quality of steam . . 10.42 1bs.
Evaporation from and at 212°
per pound of combustible
corrected for quality of
B o ivoo 2'vv7% 11.93 lbs.
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Horse Power
Raied h.p. of boiler (10 sq. ft.

heating surface—1 h.p.).
developed by boiler

equivalent of boiler
superheater
H.P. in excess of rating...64.8
Efficiency of boiler and furnace..

8.l
H.1

Illl’l

Econxomy Test oF StaTION

Duration, 11 hours.

Larger Belliss & Morcom engine (365 b.h.p.) and
250 kilowatt generator running; also Rand compressor
Both running condensing. Two boilers fired

N.B.—The plant was not complete. There was no
lagging on the steam pipes. There was no superheat at
the air compressor, and only 40° F. at the large engine
Fhe average load factor on the plant during the test

was about 45 per cent. The average efficiency of the
engine and generator was 86.5 per cent
Steam used per LLH.P. per hour
including auxiliaries 28 |bs
Net (omitting auxiliaries) 23.2 lbs
Percentage of total steam used
by auxiliaries 14.6¢;
Dry coal per ILH.P. per hour, in
cluding auxiliaries 3.24 1bs
Dry coal per LLH.P. per hour,
net corrected for drips 2.67 Ibs
Evaporation from and at 212° F
per 1b. of dry coal 10.27 1bs
I'hermal value of fuel 13,133 B.T.1
Distrisurion oF Hear, Licur, aANp Power

The live steam, exhaust, and compressed air pipes
from the power house to the different shops are housed
in by a wooden covering and supported on a structural
steel trestle, which also carries the electrie cirenits

Fig. 2

-Excavating for Heavy West Retaining Wall

All heating is done by direct radiation, except in the
machine shop, where a fan blower, driven by an electric
motor, has been installed.

All steam for heating is distributed at low pressure,
exhaust steam being used whenever possible. The
water of condensation flows by gravity to three receivers
placed in pits below floor level, and is returned to the
boiler plant by Bundy pumping traps. These traps are
operated by live steam from the central plant, are simple
and automatic in their action, and give good satisfaction.
They enable the returns to be carried on the trestle,
avoiding the diff’ ulties of underground work.

The power dist. “ution is at 240 volts on a two-wire




system, while the lighting is taken care of by separate
three-wire circuits—240—120 volts.

Cooper Hewitt mercury vapor lamps are used in the
machine shop, foundry. and boiler shop; ares and incan

descents in the other shops. The mercury lamps have

Fig. 3—General View of Power House, Floor Level

been very satisfactory as to illumination and economy
The light is very uniformly diffused. and there is an
almost total lack of sharply defined shadows. All wiring
is run in iron conduits, with iron panel boxes with enclosed
fuses

Each motor is controlled from a slate panel with
circuit breaker, switch, and enclosed fuses.

The power plant was installed under the direction of
Mr. Chas. J. Goldmark, who is also responsible for the
electric layout and the details of the power house equip-
ment.

Power Development at Cambellford

The power development at Campbellford, Ont., is
now proceeding at a rapid rate under the supervision
of A. W. Ellson Fawkes, AM.L.C.E., engineer in charge
The head race of fore bay and west concrete retaining
wall are now <'nn||>|v!1wl_

The excavation for the power house was carried along
through difficulties owing to the large amount of water
that had to be dealt with, and the depth of excavations
for power house foundations is 40 feet below the water
level.

The building throughout will be of reinforced concrete
amounting to over 3,000 cubic yards. To get this large
amount of concrete in before the water rises, a Goold
Shapley & Muir concrete mixer was installed. This
machine is operated by six men and is putting in concrete
at the rate of 75 to 100 cubic yards per day.

The plant will have two 750 k.w. generators and ¢!l
modern appliances that will make it one of the finest
electric power stations for its cost.

Engineer Fawkes estimates that the plant will be
ready for running at the end of the year

The object of the town of Campbellford in putting
in this power development is to offer better facilities to
manufacturers to locate there. The power scheme was
designed by J. 8. Fielding, C.E., Toronto.

The contractor is James Bogue, Peterboro, Ont
Estimated cost, $100,000.

Figures 1, 2, 3 and 4 show different portions of the
work.
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The Wise One

“Precedent may be the whole cheese in law,” said
the gray-haired travelling man who had “covered”
nearly every State in the Union, “but don’t you bank
on it in this business. Why? [I’ll tell you a story that’s
one on me, all right, but it taught me mine

“Several years ago, when [ was younger than I am
now, I was travelling for a machine firm. One rainy night,
the train T was on drew up at a jumping-off place in
northern New York, and we were told we would be
llowed time for grub. We had had nothing to eat for
eight hours, and were as hungry as timber wolves in winter.
We all piled out and made a general assault on the lunch
counter,

“The rest of the bunch gulped down a cup of coffee
bolted a sandwich or two, and returned to the train
Did your Uncle Dudley hurry? Oh, no; not he. He
was a modern Solomon. He had learned that the train
would not go until the conduztor did, so he watched
him. This conductor was very deliberate in his eating,
and made a hearty meal. [, congratulating myself on
my foresight, did the same.

“After twenty minutes of it, [ got rather anxious.
When about ready to make inquiries, the said conductor

Fig. 4—Sheeting to the Arches of the Tail Race.

arose, sauntered to the platform, gazed reflectively at the
glowvering sky, and started of toward where the town
might be. I watched him out of sight. and then looked
for the train. Nothing in sight but the glistening rails.

“Dumbfounded, I returned to the station and asked the
station agent where my train was. He informed me it
had gone fifteen minutes ago. and that it was the last train
till next day. It seems the conductor lived in that
town, and was relieved there

“There was no hotel in the town, but I finally convinced
the station agent I was no post oifice thief, and was
allowed to bunk on a bench in the station. Say, it was
the hardest bed I ever had, and I've experienced some
pretty bad ones in my time, too

“I pulled out the next morning sore and stiff. My grip
had gone on to Buffalo.  What with telegraphing and loss
of time the experience costme, | have never been able to
figure out. But I learned my lesson. Now, I bolt my
grub ¥with¥thedrest of down-trodden travellers. No
chances for_mine.”
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Producer Gas and Gas Producer Plants

Second of a Series of Articles to Appear 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-
so'ute C-nfidence Can be Placed in a'l Statements and Claims, as They Come from Some of the Highest Auth-
or'tles on Th's Subject. This Series of Articles will be Followed by Another Series on Large Power Gas En-

gines. Each Article will be Complete in 1tself.

HISTORY OF THE DEVELOPMENT OF
THE PRODUCER GAS PLANT

Everyone knows the old proverb, * Neces-
sity is the mother of invention”; and it
was true in the case of the producer gas plant
The four-cycle gas engine was invented by
Mr. Otto, Deutz, Germany, in 1876. The
fuel used was ordinary illuminating gas as
made in large plants by the distillation of

By J. C. ArRMER

from a small vertical boiler A. The gas
upon leaving the generator or producer
passes throuzh a water seal in the hydraulic
box C. This not only helps to cool and
clean the gas, but the se:

other parts of the apparatus being fired acci
dentally by the incandescent fuel in B
From C the gas goes to the cooler and serub-
ber D, and passes up through a column of
coke, where the gas is cooled and washed by

:al prevents gas in the
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coal. The high thermal efficiency of the
internal combustion motor appealed strongly
to the engineers of the day; but it was
realized that the gas engine would not be
able to compete with steam engines in the
large sizes if the type of fuel was to be
illuminating gas. There was revired a cheap
form of gas, and fuel economy beiig of such
importance in European countries at the
time, it was natural that there should be con-
siderable experimental work conducted, with
the object in view of obtaining a process for
the manufacture of a cheap form of gas, in
order that the high thermal efficiencies of
internal combustion motors might be fully
taken advantage of.

DescriprioN oOF THE DowsoN Prant

To Mr. Emerson Dowson, London, Eng-
land, is due the credit of having placed on
the market, the first successful producer gas
plant. This plant was invented just two
years after the gas engine '.as invented, so
it is evident that no time was lost in pre-
liminaries. This plant was the foundation
of all producer gas plants; and the import-
ance of Dowson's invention cannot be over-
estimated. The style of the earliest form
of Dowson plant is shown in Fig. 1. In this
diagram B is the gas producer, the gas being
made by forcing, through the bed of incan-
descent fuel in B, a mixture of superheated
steam and air, by which producer gas is
formed as described in the article appearing
in the last Power Epirion of Tae CANADIAN
Manuracrurer. The steam is supplied

the spray of water shown. The gas next
passes through the dry scrubber E, which is
filled with sawdust, to the gas holder F
From here it is piped to the different points
at which it may be needed

The use of the gas holder is to maintain
a uniform pressure in the plant, and to act as
a storage tank, in case of fluctuation'in the
use and production of the gas. The gas
holder is assisted in this duty by the mechan
ism G, by which the rate of production of the
gas is automatically governed to suit the rate
of consumption from the holder

A jet of steam from the boiler injects into
the producer the air required for carrying
on the partial combustion of the fuel

The rate of gas production depends upon
the quantity of steam and air sent into the
producer, and through the governing arrange-
ment the rise or fall of the gas holder raises
or lowers a weighted lever which acts on the
valve admitting the steam to the producer

OBIJECTIONS TO THIS PLANT.

This plant was successful, but for all that
it had many faults. In the first place it was
too complicated and required too much space
and attendance to be completely successful;
and then too the style of fuel restricted
to anthracite or comparatively hard coal
such as is mined in Wales and Pennsylvania
This last was a serious drawback to its univer-
sal adoption throughout England because of
the predominance of the soft grades of coal

The chief objectionable features were the
separate steam boiler and the gas holder.

This Article: Early History; Detall Description of Pressure Type.

The latter is, of course, required with any
style of plant where it I3 necessary to store
gas, or where it is used for anything else than
gas engines, The separate steam boiler
involves the consumption of about 25 per
cent. more fuel than is actually used in the
generator in the production of the gas
This is, of course, a very serious consideration
from an economical standpoint

The BerNier Gas Prasr

Dowson
developed his plant, before there was any
improvements to his plant su

In 1895, M. Bernier, of Paris, invented a
gas-making plant working upon the Dowson
principle of a simultaneous blast of steam
and air through incandescent fuel, but
designed to utilize the waste heat of the
generated gas in making steam. This plant is
shown in Fig. 2. It was M. Bernier's ambition
to make all the steam from the sensible heat
of the gas, as in the proper operation of

It was seventeen years after

ggested,

engines, gas has to be cooled in any ca e and
until his experiments, all the sensible heat
had been wasted. He was successful in rais
ing some steam at atmospheric pressure, but
it was then evident that some apparatus had
to be devised to foree or draw the steam and
air through the fire. He decided to provide
an auxiliary piston by the side of the working

eylinder of a gas engine, and arrange this to

Fig. 2—The Bernier Gas Plant

suck the gas from the plant and deliver it
to the engine

Oruer Earvy Gas Prants

M. Bernier's plant, while encouraging, was
not very successful, although considerable
improvements were made later on. M
Taylor & Co., of Paris, still further developed
the producer, and a view of their plant is
given in Fig. 3. This plant became a com-
mercial success both in France and in Eng-
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land, and a few of the plants are still to be
seen at work in the latter country

Messrs. Koerting Bros., Koertingdorf, Ger-
many, were conducting experimental work
along this line, and in 1895 they took out
patent rights for a producer plant in which
the air and steam were drawn through the
plant under the influence of the negative
pressure caused by the piston of the gas
engine during charging or strokes
The results obtained from experiments with

suction

Fig. 3—The Taylor Producer

this plant were discouraging
wbandoned.  Irregular
light load
due to the fluctuating low pressures through
the plant; and it concluded that the
pressure type of producer the most
effective

ind the patents
working of the
was experienced

were
engine under
was
was

Tue EArvLy PiNtscn PRODUCER,

lhus the development of the suction
producer plant with the regenerative steam
boiler sot-back. But
1901 Julius Pintsch, Germany, designed an
erected a suction producer plant to suppiy
gas for an engine driving electrical machinery
at Verviers, in Belgium. In of the
many predictions to the contrary plant
and the installation
has been in successful operation ever sinee
Ihis plant is shown in Fig. 4 and, with the
exception of a few details, is the same as the
plant the Julius Pintsch, in
and by other firms having manu
facturing rights

received quite a in

spite
the
was a splendid success

now made by

Giermany

In the diagram of the plant, (A) is the
producer; (B) is the steam boiler, the steam
being generated by the hot gases passing

through it; (C) is a safety box which is left
D) is
(F) is a wet

out on modern plants as unnecessary
(E
serubber filled with wooden grids
and (H) is the

Since that date there  marvelou
development in  the plant
industry, and especially in the line of suction
there

v syphon are overflows
(G) is a
sawdust purifier governor
has been
gas

producer

producers, Just eight years a

g0 was
not a successful suction producer on the
market, while now hundreds of firms in
different parts of the world ecan supply

producers of any size required
TWO MAIN TYPES OF PRODUCERS,
PRESSURE AND SUCTION

There are two distinet types of producer
gas plants, the pressure and the suction

The pressure plant is one in which the air
and steam blast is forced through the pro
ducer, either by steam pressure, in the
Dowson plant, or with a fan, as in the modern
types of producer

in a pressure plant

as
\ gas holder is essential

The suction plant is one in which the mix-
ture of air and steam is drawn through the
producer by the suction action of the gas
engine, and no gas holder is required. There
is another style of plant in which the air and
steam blast is drawn through the producer
by the of a suction fan, which dis-
charges into a holder. The fan is placed in
between the serubbing and drying apparatus
ind the gas holder, so that there is a negative
pressure in the plant proper. This type of
plant is strictly speaking neither a pressure
nor a suction plant; but because of the gas
being under pressure in the holder, it is com-
mouly thought of as a pressure plant

wetion

At first suction plants were made only in
small
plants were installed when greater capacities
But makers have full
confidence in the suction plant for the larger
horse

gizes, ie., G5 hp. or less; pressurc

were required now

powers, and suction plants are
izes up to 200 h.p
than this it
practice to adopt the pressure plant

now
For
general

commonly made in
larger horsepowers is

It also has been common practice to use
a pressure plant where more than one engine
is to be operated from the same producer
But some firms now have devised regulating
devices for the suction plant whereby more
than
from the same plant

When the
but power purposes

of

one engine can be efficiently operated

gas is to I

used for anything
1 pressure plant installa

tion is COUrse NeCessary

Fig. 4

THE PRESSURE PLANT

I'he pressure gas plant is, as we have
seen, the original plant; and the pressure

plants now being made have been modelled
ifter the original Dowson plant. Many

im-
provements, however, have been made to
minimize the complication, and to increase

the efficiency of the pressure plant

For instance, the separate boiler, which
was responsible for such a large percent of
the fuel consumption, is no longer used, ex
Instead a vaporizer
is provided in which the water is vaporized
by the heat from the gas
the producer;

cept in special cases

as it comes from
then too the air and steam
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blast is supplied by a pressure fan in the
modern plants, instead of by the steam pres-
sure as in the plant. In some
plants the steam is vaporized and is mixed
with the air blast, while in others the air
blast is passed over the surface of vaporizing
water, and the blast thus becomes saturated
with steam

Only anthracite coal could be used with
the original Dowson plant, and this was one
of its objectionable features, especially in
England where there is so much bituminous
coal, and not much anthracite, This fact
led to considerable experimenting in the use
of bituminous coals, both in England and on
the continent. The chief difficulty met with
of course, was in the purifying of the gas
It is claimed that Dr. Mond was the first to
originate a successful bituminous coal plant,
not many This first plant was
installed in England at the works of Brunner
fond & Co., and it is still in operation.*
In this style of plant the ammonia given off
in the
and the plants are spoken of as ammonia
recovery plants of the Mond type. But these
plants cannot be operated economically in
units of less than 3,000 h.p., although there
is an adoption on the market for moderate
but
*

Dowson

years since

production of the gas is recovered

powers, this is rather cumbersome and
In the adoption referred to, no
attempt is made to recover the ammonia,
and it was claimed that the heavy hydro
carbons the y o

expensive

in gas were fixed by means
of a common storage bell in the producer
but subsequent practice shows this to be

inaccurate, and special provision is required
to effectively get rid of the tar in the cleaning

of the gas

1

rw-rra-v. v~

¥

I'he Earliest Pintsch Producer.

Merroos or Gerring Rip or TaAr
‘There have been a great many processes
originated for treating the tars in bituminous
coals during the last few years, and they
invariably aim at fixing or destroying the
tars given off by such coal. They have not
s0 far been successful, at any rate, not to such
a degree that cleanliness of the gas has been
the result, and it has invariably been proved
that the capital cost of the extra apparatus
required to enable the tar to be so treated
has far exceeded the cost of an ordinary plant,

* Thomas Rigby, in paper on " Power Gas Plants "’

presented to the Manchester Association of Engineers
in 1805
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in which no attempt is made to treat the tars
in the fire, and it has been out of proportion
to any economy effected.

“It is very improbable that any plant will
thoroughly fix the tar in a gas producer at
any temperature, which can be practically
and economically used in such apparatus

“The down draught producer has been
tried at various times during the last score
of years, and although this sometimes des
troys the tars, it also destroys other valuable
properties of gas producers, which puts it out
of court as a practical apparatus, In my
opinion it is far better and easier to wash out
the tar from the simple gas produced, and to

Fig. 5--The Koerting Blower.

utilize this tar in some other way, either as
a fuel or as a by-product. It has been
proved that it is possible to so clean the gas
and that the valves of an engine are no mor
affected by the gas thus cleaned than by
ordinary town’s gas,

“It is possible by attention to certain
details of design and structure to make
producers of such small sizes for utilizing the
commonest slack or dross fuel for the produc
tion of a uniform power gas.''*

Such a producer as spoken of in the fore
going paragraph, has been designed and
built by Crossley Bros., Openshaw, England,
and this seems to be the only firm who have
been suecessful in solving this problem in the
way indicated.

Of the inverted combustion style of gene
rator little need be said as this principle is
only partially successful, and has many
disadvantages

Since the generator and its accessories
and the gas holder are the features in which
there is the chief dissimilarity between the
pressure and the suction plants, these will be
deseribed in detail for each type of producer
while the features which are similar to the
two types will be considered only in conner
tion with the suction plant

Tue GENERATOR.}

The generator or producer consists of a
retort made of refractory clay, vertically
mounted, and eylindrical or conical in form
This retort is protected on its exterior by a
metal jacket with an intermediate layer of
sand which serves to reduce the heat lost by
radiation

The fuel is charged through the top of the
retort, which is provided with a double closure
in order to prevent the entrance of air during
the charging operation. Different styles of
charging hoppers, as they are called, are
illustrated and described later.

The producer rests on a grid arranged at
the base of the retort, upon which grid the
ashes fall. The outlet of the injector pipe
opens into the ash-pit, and this injector
constantly supplies a mixture of steam and
air. The mixture is generally superheated
in passing through a coil arranged in the fire

* Thomas Rigby (connected with Crossley Bros
Ltd,) in paper presented to Manchester Association
of Engineers in 1005 on * Power Gas Plants

t The authority for the detail deseription in this
seotion is ' Gas Engines and Producer Gas Plants”
by R. E. Mathot,

THE POWER EDITION

box of the boiler, in the generator, or in the
outlet for the burnt gases. Sometimes the
air is subjected to preliminary heating by
recouperating in some way the waste heat of
the apparatus,

The chief features in the arrangement of
generators which have received the attention
of manufacturers, are the following: good
distribution of the fuel in charging; easy
descent of fuel; reduction of the destructive
action of the clinkers on the walls; means for
cleaning the grate without interfering with
the generation of the gas; and prevention of
leakage. Many devi es have been employed
to fulfil these requisites.

A perfect distribution fuel during charging
is attained chiefly by the form of the hopper,
and of its gate, which is generally conical
In most apparatus, the gate opens towards
the interior of the generator, and the inclina-
tion of its walls causes a uniform scattering
of the fuel in the retort. It is all the more
necessary to disperse the fuel in this manner
when the cross-section of the retort is small
compared with its height

The facility of the fuel’s descent is depend
ént largely upon the nature and size of the
coal employed. Porous coal gives better
results than dense and compact coal. 1t is,
therefore, preferable to employ screened
coal free from dust, in pieces each the size
of a hazel nut, The various styles of cross
section given the interior of generators,
including as they do eylindrical forms,
truncated at the surnmit or the base, partially
truneated at the base and the like, would
lead to the conclusion that this question of
fuel descent is uot of the importance some
writers would "ave us believe. Still, it must
be considered ‘hat if the fuel dropsslowly,
its prolonged ¢ tention within the walls of

the hopper, a ! its transformation into
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with movable grates or revolving beds have
the merit of causing the ashes to drop without
interfering with the operation of the apparat-
us. The same meritorious feature is charac-
teristic of ash-pits having water-sealed joints.

A generator should be provided in its upper
part with openings through which a poker
can easily be introduced in order to shake
up the fuel and dislodge the clinkers which
tend to form, and which cause the principal
defects in operation, particularly with fuels
that tend to swell, cake and adhere to the
furnace walls when heated. Many producers,
moreover, are provided yvith lateral openings,
having mica panes, through which the pro
gress of combustion can be observed

Ak AND Steam Brast

In the Dowson system of producing the
air and steam blast a steam boiler of 75
pounds pressure is required. This method
of blowing, which is rather complicated, has
the disadvantage of varying on feed with the
pressure of the steam in the boiler, which
necessarily varies somewhat, This is one
reason why some manufacturers have de
signed plants in which fans and blowers are
employed to produce the draft; but the chief
?
waste heat from the gas to vaporize the water,
in which case the steam cannot be produced

on is the desire to utilize the otherwise

under pressure

The blowers employed when steam under
pressure is used, are of different designs, but
they are nearly all based on the Koerting
blower, shown in Fig. 5. The blower con
sists essentially of a tube through which the
steam is supplied under pressure and a
eylindro-conical blast pipe. As it escapes
under pressure the steam is caught in the
blast pipe, and draws with it a certain quan-
tity of air, which can be regulated

Fig. 6—The Gardie Producer

fusible slag may result in a disintegration of
the refractory lining of the furnace

The quantity of the steam, injected,
greater or less, according to the nature of the
fuel, renders it possible to obtain fusiable
slags and consequently to prevent grave in
jury to the retort.

Cleanliness is mos! important so far as the
operation of the generator is concerned. It
should be possible to scrape the generator
during operation without changing the com-
position of the gas. Mechanical cleaners

Where the steam boiler is not used mechan-
ical blowers are employed to produce the
required blast. These are usually of the
rotary type, but sometimes centrifugal fans
are employed. In some producer installa-
tions the air blast is supplied under 70 to
90 pounds per square inch pressure, The
Gardie producer shown in Fig. 6 is an example
of this type of producer.

WasHING AND PuriryING oF Gas,

Ordinary methods of washing and purifying
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will be deseribed in connection with suction
producer plants, but completer methods are
adopted in the purifying of gas made in
pressure producers. This is feasible since the
gas in the pressure plants is under a greater
pressure than in the suction plant, and for
that reason the resistance of the washing and
purifying apparatus to the passage of the
gas is not of such great importance. The
washing apparatus in different plants varies
considerably but most frequently consists
of a succession of contrivances in which the
gas is washed either by causing it to bubble
up through the water, by subjecting it to
superficial friction against a sheet of water,
or by systematically cir ulating it in a mass
of continously
such as coke
The object of washing is to remove the
dust from the gas

besprincled inert material,

I'he physical purification

is completed by passing the gas through a

filtering bed consisting of fibre, sawdust or
moss, the latter being rather uncommon
If chemical purification is found necessary,
it is usually affected by means of ecalcium
hydrate, iron oxide, or, still better, by a
mixture of lime and iron sulphate. The
filtering material must necessarily be removed
at intervals.

Tue Gas HoLper.

The gas holder belongs essentially to the
pressure plant. It is constructed upon the
same principal as the gas holders used in city
or town coal gas plants. The holder consists
chiefly of a tank and a bell, the bell being
balanced with weights so that it may ris* or
lower according to the capacity required,
and the amount of gas generated. The tank
containg water which forms a water seal
against the escape of the gas. Sometimes
the gas holder includes washing or serubbing
apparatus as shown in Fig. 7

This figure also shows the arrangement of
the bell with regard to the tank. Mechanism

should be provided by which, when the bell
is full, the generation of gas ‘s automatically
diminished or stopped. The . Il of the tank
is usually provided with a flap lve, opening
towards the inside, so that shoul ' the genera-
tion of gas be stopped for some reason and
the engine continue to operate until the gas in
the bell is exhausted, there wi'l be no danger
of the engine sucking water, since atmospheric
pressure will, when the gas is exhausted, open
this valve

In fairly small units it is possible to use the
same water in this tank as is used to cool the
engine cylinders thus doing away with the
necessity  for

extra reservoir equipment;
but care must be taken in an arrangement
such as this that there is a sufficient quantity
of water to warrant that it will not become
80 hot as to unduly heat and expand the gas
in the bell. This same water is not used in
plants where the engine is larger than 50 h.p.
T'he volume of the bell of the gasholder
should preferably be not less than three
cubic feet per brake horse power of the engine
to be supplied; in this case the bell acts as a
pressure regulator, assuring a sufficiently
homogeneous gas, and rendering it possible
to supply the engine during the short intervals
in which it is necessary to stop the blast to
poke the fire. But if it is desired to supply
the engine from the holder for intervals
longer than these, when the blast is closed
down, its capacity must be made much
greater per horse power of the engine

Duplex Steam Pump Troubles

By Cuartes E. Bascowm

There is no accessory about the steam
plant that receives the neglect that is be-
You find it

in some dark corner of the plant or in some

stowed upon the steam pump

pit half submerged in dirt and water. Some-
times it is oiled, and sometimes it is not
more often not. The only phenomenon
about the pump is that it runs at all under
the conditions in which it is placed. Even
some of the builders seem to have a grudge
against the pump, sending out any number
of them with cast-iron rocker shafts and with
stuffing boxes that will only hold 2-inch ring
of packing. This is too often the case with
the duplex pump

If the cast-iron rocker shaft is not oiled prop-
erly, it will very soon wear so that the valves do
not get their proper travel. When only two
rings of packing can be put in a stuffiing box,
it has to be screwed up 8o, to keep it steam and
water-tight, that the rods are soon worn
in the middle and a shoulder formed at each
end. In this condition the pump will not
make its full stroke. With the valves
properly set on a duplex pump, if the rod
packing or the piston packing in the water
end is too tight on one side, the stroke of the
piston on that side will be too short, while
on the other side it will be too long

If the pump has been in use for several
years and there is any doubt as to whether
your predecessor has neglected the valve and
eylinder lubrication, disconnect the exhaust
pipe and let the pump run against a pressure
If the exhaust is short and sharp, it will be
known that everything is all right, but if a
continuous blow is heard between the
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exhausts, it will be found that the valves
and valve seats are worn so that steam is
leaking past the side of the valves into the
exhaust port. This is on the supposition
that the pistons in the eylinder are tight.

Next take off the entire steam chest,
put a scale on a steel straight edge on the
valve, also on the valve seat. If they are
found badly worn, as they doubtless will
be, take a fine flat file and efully file
down both valves and valve seats until
the straight edge will touch every part.
Then scrape to a good fit, using a little
red lead and oil on the valve face, and
work the valve back and forth on the seat
until both are fitted. Now loosen the
packing, at the same time prying the rod
toward the water end until the piston touches
the cylinder head. Make a mark on the rod
next to the packing gland, then pry it back
toward the steam end until the piston touches
the eylinder head. Make another mark on
the rod next to the packing gland, as before,
and then take a pair of dividers or a rule and
locate a point half-way between the two
marks, and make a third mark. Move the
rod toward the water end until the mark last
nade comes up flush with the gland, and
the piston will be exactly in the middle of
the cylinder, Treat the opposite side in a
similar manner, and both pistons will be at
half stroke,

Now put on the steam chest and set the
valves so that they will be in the middle
of their travel. The valves should just cover
the parts line and line. If the lost motion
is not equal with the valves in this position,
take out the pin connecting the valve rod
with the valve stem and screw the valve
stem in or out of the valve nut until the lost
motion is equalized. Put on the steam-
chest cover, tighten the glands and start the
pump, which should have plenty of oil until
the new faces on the valve and seat have
attained their polish, when the amount of
oil can be reduced. If the pistons have too
much travel, reduce the lost motion in the
valve gear and vice versa. If the rods are
much . worn, they should be taken out and
turned up in a lathe. A larger packing will
then be required.

With regard to the water end, do not try
to pump hot water with soft-rubber valves,
nor with a solid brass plunger pump unless
it is outside packed. Use composition or
hard-rubber valves for hot water, and examine
them often if the plate between the valve
and spring is too small, which is often the
case. The valve should be turned over if it
becomes convex on the under side. Old
valves can be made nearly as good as new by
bringing them to a face on a sheet of lin}'
sand-paper

Lay the sand-paper, cutting
gide up, on a smooth board and draw the
valve back and forth over it. See that there
is no leak in the gasket between the eylinder
head and the water end, and also see that
there are no leaks in the gasket between the
suction valves. Do not get the springs too
tight on the suction valves, for in this event
the pump will not take water. Watch for
leaks in the suction pipe, and if the piston
packing in the water end does not last as long
as it ought, examine the sleeves, and if they
are lly scored or rough, have new ones
putin. Do not erowd the new piston packing
in too tight, leave it a little chance to ex-
pand.—Power.

e St
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Consideration of Transformer Insulation

First of a Series of Articles on the Transformer to Appear in the Power
Edition. This one Deals with Insulation. Others will Deal With Drying
Out Transformers, Cooling of Transformers, Transformer Oil, Transformer
Cas2s, Terminals and Bushings, Transformer Connections and Transformer
Testing. This will be a Very Complete and Rellable Series of Artic.es.

By Norman P. Deatu* Ass. M. ALE.

While the subject of insulation is a very Electrical work is divided into two branches  insulator is the two branches of electrical
broad one, more or less essential to all  wherein the requirements for insulation are  work naturally gives to the general term
branches of eclectrical construetion, I shall  wilely diferent. In apparatus usxd for the  “insulation” a double significance —to one

deal only with its particular application to  transmission of intellizence (telephony and  branch m~aning somothing having high

transformrs.  The principal characteristics  telegraphy) the voltazes are lhw, so the ohmi» resistaie2, and to the other meaning
of insuletion for transformers, however, dielectric strenzth is of relatively small im sym>thinz whith has dieleetric strength
apply in a large measure to almost all elec portance; but the currents used a-e small This d>ublr meaninz has often leal to eon-

trical apparatus, the difference being more in  the cireuits long, and an insulating material ~ fusion, for their moaning is quite diYerent,
degree and application rather than in prin
ciple

The electrical characteristics of a trans
former are mostly dependent upon the
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quality, arrangement and proportion of the
iron and copper that enter into its construe
tion; that is to say, they are practically |
independent of the insulation. This state
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ment may seem absurd on the face of it, since %6 T l 1
a transformer will not operate without insu- | | ; L \
lation in its make-up, but the fact remains - - t T T N
that the less space occupied by the insulation, J ‘ I
the more efficient the transformer will be Aal— | !> ' ‘ l ] - —
with a given amount of iron and copper | | J "
Insulation, however, of necessity performs a N l ha)al(r{”“’/r CU” cy”% 4 -
very important function; for in a transformer 9 ‘ [ | ve f”%”"""“’ ‘V"M”' 'f"‘r
the conductors are usually in the form of 5/2 ,1‘__ . IS lecaled Aibralis } ! ——
wire, wound into one or more coils, each § | T ‘/,,, /Q,I:t /W-Lfn &/ | ‘ l‘
comprising several layers of one or more '8\ N L } | - A ENCR i -
turns per layer. In operation, each turn, N ‘ [ | [ |
layer and coil is at a potential different from J | { | | | | | | |
its adjacent turn, layer or coil, and the whol i i P o e RS S (R i e i i (e
operates at some potential different m | | ‘ | 1 |
that of the earth. The separate parts of g 1 8
course must be insulated one from the i

other and the whole from the earth
Tue REQUIREMENTS OF INSULATION

The primary function of insulation, then,
is to insulate; to enable an electrical condue
tor to carry a current at some definite poten
tial. The structure of the transformer and
the conditions under which it usually operates
are such that its insulation is subject to vari
ous forces, electrical, mechanical and chemi
cal Tha life of a transformar, then, depends
upon the firmness of the insulation put into
it to survive the various conditions under
which it is forced to operate

In the study of this subject one is naturally
led to ask, Why does a thing insulate?

Fessenden has well expressed it
ing: “A thing insulates because it is
posse ssed of two distinet properties; first,
the ability to stand the mechanical and elec
trical stresses "’ (and I wish to add another
chemical) “due to the voltage used: and
second, a conductivity such that but a
negligibly small current can flow through it
and leak away. In other words, it will

0 3o Jo 70 g0 "o 730
Témpe ralure

Fig. 1—Characterist'c Curve of the Ohmic Resistance of a Thin Sheet of
New Untreated Fibrous Insulating Material.

neither allow the current to break through it ¢ high ohmic resistance is needed. On the since an insulator may have a high ohmic
nor to steal through it.  The first property I8 other hand in apparatus designed for the resistance and at the same time not resist
called by ~““\“"_“ the dielectric strength of generation and transmission of electrical hizh voltage to breakdown

the insulator. The other property is called energy, where the currents are large and
vhe ohmie resistance.  The two together form where the voltages are high, dielectrie strength
‘ts insulating power.” is the property mainly desired, as the leakage
% ST of a small amount of current is not objection- In the insulation of electrical apparatus

‘lh ith .‘( Watson, Electrial Engineers and Con- e il
tractors, Toroato, u able. This difference of requirement for an used for the generation and transmission of

DieLecrric STRENGTH NECESSARY IN Enrc-
TRICAL APPARATUS.




28

power, the dielectric strength is of the greater
importance, the electrical resistance having
relatively little value
marked—I do not recall the exact wording
that it is a very nice thing indeed—on paper
—to read that the insulation resistance of a
transformer, for instance, is 25 or 30 megohms,
or even higher; but when the insulation re
sistance has been determined in the usual
way, by the application of 500 volts direct
current though a voltmeter and suitable
resistance in series with the insulation to be
measured; it is not so nice in switching in
your transformer upon the line for the first
time to have an inductive or static charge
break through 25 or more megohms, reducing
the insulation resistance to practically nothing
and burning out the transformer

But on the other hand, the insulation
resistance of a transformer may be suspiciously
low—only a few hundred thousand ohms
and still it may run continuously for years
under average conditions of load without
breaking down, even getting better as the
insulating material dries out by the heat
developed in it when running

What is needed then, is to insulate the
electrical circuits of the transformer so that
it will operate without breaking down under
all reasonable conditions of service. The
insulation resistance gives no definite infor-
mation as to the reliablity of the insulation
in a transformer. Air, which is about the
poorest insulator in disruptive strength, has

Steinmetz has re-

a very high ohmic resistance, while on the
other hand, the insulating materials having
the best disruptive strength such as mica,
have a comparatively low ohmic resistance
To s-e this more pla‘nly, let us examine the
behavior of different insulating materials,

Beuavior oF DiFrErReENT INsuLATING Ma-
TeriALS Unper Test

Take for instance two metallic plates and
separate them by an air gap of say .004 inch
Now, measure the insulation resistance of
the air at 100 volts difference of potential
between the plates. 1t is higher than ean be
measured by means of the best instruments
Now raise the potential difference between
the plates to 500 volts. A spark will pass
across the gap and the insulation resistance
which a moment before was infinite is now
reduced to practically zero, Now insert in
the air gap a piece of solid, dry insulating
material, such as a piece of paper of the same
thickness, and the insulation resistance will
be measurable and very much smaller than
the resistance of the air gap. Again, raise
the potential to 500 or 1,000 volts and the
piece of paper will withstand the pressure
If the paper is replaced by a sheet of mica of
the same thickness its insulation resistance
will be much smaller than that of the paper,
to say nothing of the air. But the difference
of potential at the terminals may now be
raised to 10,000 volts or more and the mica
sheet will not break down The electricity
will rush out from the terminal plates upon
the mica sheet in long, glowing streamers,
beating against the mica with a hissing noise
and forming a broad electrostatic aurora of
violet light, and still the mica will not break
down.” This is the property desired. If
this disruptive strength has anything in com-
mon with insulation resistance, its relation
is not known. On the contrary, it seems
that those insulating materials which have
the highest resistance, like air, just happen to
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have the lowest disruptive strength, while
those materials like mica which are relatively
inferior in ohmic resistance, stand the elec-
trical stress the hest.  Consequently the mea-
gured ohmie resistance of a transformer or
other apparatus will not indicate its disrup-
tive strength As can readily be seen there
may be two bare wires almost touching each
other, but with a thin film of air between,
giving a very high ohmic resistance which,
upon applying normal voltage to the apparat-
us, will most likely break down instantly. On
the other hand, the wires in a transforr »r
may be insulated with material such as hbre
or mica and if the insulation be a little
damp —measuring perhaps only a few hun-
dred thousand ohms resistance—and the
transformer be put ivto service, its ohmie
resistance will increase, itkewise its dielectrie
strength will improve and the transformer will
not break down

A very high ohmic resistance is, therefore
not a measure of the reliability of the trans-
former against breakdowns

The &
sure indicate the proper method of determin
ing the fitness of insulation to withstand the
conditions under which it is forced to operate;
that is, in testing samples we should actually

ove considerations, then, in a mea

subject them to an electrostatic stress until
they break down and judge their quality by
their dielectric strength, and not by their
If the ohmic resis
comparatively speaking

specific ohmic resistance
tance is very low
the current which leakes through the insula-
tion may be too small to do any harm
Ohmie resistance tests on transformers are of
relative value only in so far as they give a
clue as to whether there is somewhere a weak
spot due to dirt and moisture, but this is not
necessarily 8o,

They will not show how reliable it is. But
if we apply a potential between the various
parts of the circuit several times greater than
that at which it normally operates without
breaking it down, we have some assurance,
then, other things being equal, that it will
operate ~:|f"|)‘

DepuctioNs FrROM CHARACTERISTIC CURVE
oF Onyic RESISTANCE

Fig. 1 is a characteristic curve of the
ohmie resistance of a thin sheet of untreated
fibrovs insulating material taken from the
stock and subjected to a drying proce

From the proceeding the following general

points may be noted
(1) The ohmic
strength of moist insulation are higher when
cold than when hot
(2) In expelling the moisture from a
transformer it is bound to accumulate more

resistance and dielectric

or less in certain parts owing to the complex
structure of the transformer, thereby causing
the ohmic resistance to vary considerably
until such an amount is expelled that the
remaining moisture passes out at a diminish-
ing rate, when the ohmic resistance will
begin to rise

(3) In the case of a thin sheet of insulating
material, where the moisture is free to get
out at all points without accumulating per-
ceptibly at any one place, the ohmic resistance
will gradually decrease to a minimum and
then increase gradually, forming practically
a smooth curve as indicated in Fig. 1.

(4) The decrease in ohmic resistance with
the rise of temperature is evidently due to the
presence of moisture (provided no chemical
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changes take place); for after the moisture
is expelled the resistance increases with in-
creased temperature, within certain limits

(5) Low ohmic resistance is not necessarily
an indication of poor insulation, but probably
an indication of the condition of the apparatus
in regard to moisture

(6) A high e.m.f. should not be applied to
apparatus when the ohmic resistance of the
insulation is low

(7) Material which is badly deteriorated
mechanically by heat may still have a high
ohmic resistance but very poor insulating
qualities

Then,—as stated before—the ohmic resist-
ance tests of insulation is of relative value
only. The same readings may be obtained
twice from the same apparatus under entirely
different conditions of real dielectric or volt
resisting value, There is no direct relation
between the breaking down e.m.f. and the
ohmic resistance. However, a low ohmic
resistance usually means a low breakdown
test, but a low breakdown test does not
necessarity mean a low ohmic resistance
These two tests have been aptly compared to
the chemical analysis and the tensile strength
of iron. A poor chemical analysis does not
indicate whether or not there are flaws in the
metal

The principle use, then, of ohmic resistance
measurements of insulation lies in the com-
parison they afford of the damp-proof quali-
ties of various dielectrics and in the measure
of the degree of dryness attained in drying
out a piece of electrical apparatus.

MateriaLs Usep 1IN INSULATING,

Now we come to the comparatively short
and simple description of what the materials
actually used in construction consist of.
We class all the materials usually used under
the following head:

1. Friction tape.

2. Unbleached cotton tape
3. Oiled cotton or silk.

1. Paper of various kinds
5. Mica.

6. Micanite (of various forms).

7. Hard fibre and wood,

Of these most manufacturers at the
present time use the cotton tape or oiled
cotton to insulate the separate turns of the
coil when winding the copper into the re
quired formed coils

Paper or micanite in the form of thin
strips may be placed between each turn of
these coils if made necessary by a high volt-
we between turns, When the coils are
finished they are securely bound in place by
three or four layers of friction tape
p Between the different layers of primary
wnd secondary micanite or fibre barriers are
placed to prevent arcing between high tension
coils, and to prevent contact between high
wd low tension sides of the line. In small
core type transformers this barrier usually
takes the form of a micanite eylindcr, which
just fits the air gap between the primary and
secondary coils. In the larger shell type
construction, blocks and boards of fibre are
used, these being placed between ‘coils before
clamping them in position ‘

O AND AIR INSULATION.

When we speak of oil and air insulation,
we mean that in the one case oil is used for
the insulating material and that in the other
case the space occupied by the air takes the

i
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place™of insulation, which might otherwise
be used. I may say here, however, that
whenever air is used some means is
always supplied by which the air is circulated
through the windings, thereby cooling as
well as insulating the transformer. In the
case of oil insulation this does not necessarily
apply, as in small units and up to say 500
k.w. there is no provision made for outside
cooling.

The air insulation transformer is generally
speaking more correctly calicd the “air
blast” transformer, in as much that air
under pressure of about § ounces per square
inches is used for cooling purposes. The
insulation in this type consists mainly of
cloth, paper, film, and wood, each and all
of which are impregnated with oil or varnish,

Spaces or ventilating ducts are left between
the coils for the free passage of air used for
cooling purposes, and these passages act in
the same manner as if they were filled with
insulating material, such as oil, until a certain
voltage is n'nhul when static discharges
across the high tension coils take place. The
usual range of operation of this type is up to
20,000 volts and the maximum is about
35,000,

When we use oil as an insulating material
we have a wider range of voltages, the maxi-
mum running almost as high as we like to
make it, and easily as high as the present day
transmission line will permit,

The method of using oil as an insulating
material in the transformer of the present
day is simplicity itself. The windings,
properly dried, are simply placed in the case
and covered with oil. This oil insulates the
winding from each other, from parts of the
case; keeps them dry and also cools them by
carrying heat generated in the coils and core
to the case

Fire Risks,

We might now consider briefly the fire
risks of the two methods of insulation. To
show the difference of opinion on this im-
portant branch of the subject we will quote
the following:

“In both types the insulating material is
of an inflammaole nature, and under certain
abnormal conditions may take fire with more
or l('ha Serious consequences,

‘The electrical engineer must, therefore,
consider carefully not only the relative,
but the actual fire-hazard which exists, and
by proper and common-sense methods mini
mize such danger. Both types can be made
entirely safe by correct methods of design
and installation
py ' 1 think it will be admitted that in general
that type which contains the greater quantity
of intlammable material will occasion the
greater fire-hazard. The inflammable ma-
terial in an air-blast transformer of say 1,000
k.w. capacity, will amount to about 800
pounds; in an oil-cooled transformer of the
same capacity the amount will be about 7,300
pounds. While this comparison cannot be
taken as a measure of the relative fire-
risk, it is an indication to be considered,
especially in view of the fluidity, the low
temperature of ignition, and high calorific
value of oil.

“While the quantity of inflammable ma-
terial in an air-blast transformer is, as stated,
relatively small, it has an extended surface
exposed to a large volume of air, and there-
fore, if a fire starts from internal causes, such
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as short circuit’or extreme over-load, is cap-
able of rapid combustion. This combustion
could be checked by shutting off the flow
of air to a transformer by means of a diaph-
ragm automatically closed by the melting
of a fusible link, the fusible link so located as
to be melted by the first contact with flame;
a method similar to that employed for closing
fire-doors in buildings,

“An oil transformer properly cooled™ is
probably not particularly subject to ignition
of the oil from internal burn-outs or ares.
It is well known that oil is an excellent med-
ium for the smothering of alternating arcs,
and this principle is utilized in onnection
with oil-switches, The vapor abo e the oil,
may however, be ignited by electiical dis-
charges. Even in this case, while th: quan-
tity of combustible material is enormous, the
surface exposed is relatively small. The
principle fire-hazard in an oil transformer is
due to the large mass of inflammable liquid
material which under certain conditions may
become totally consumed. It becomes a special
hazard in the case of fire from sources external
to itself,

“Considerations of first cost, economy of
space, simplicity, operating costs, ete., have
resulted in placing transformers in the same
room with switchboards and otker apparatus,

such as synchronous converters, motor
generators, ete.  Under such conditions, it
would seem that that the air-blast trans
former constituted the lesser fire-risk than the
oil transformer, and would therefore be
generally employed if the fire-risk were the
only consideration. The air-blast type, how
ever, is limited in practice to pressures of
about 30,000 to 35,000, as the static discharge
which occurs at much higher pressures would
in time break down the insulation. It is
therefore necessary to employ oil insulation
on the higher pressures now common, <

‘The fire-risk can be practically eliminated
by placing such transformers in a room or
rooms separated by suitable fire walls from
the other part of the plant. This plan has
already been proposed and introduced. An
entirely separate building, sub-divided again
into suitable rooms, may be employed where
the maximum of safety is demanded. Much
may be done to limit the risk, even when the
transformers are placed in the same room
with other apparatus, by proper systems of
piping and draining the oil away from the
building, by placing the transformers in a
depressed area of concrete arranged for
rapid drainage, ete. Of course any of the
methods commonly employed for preventing,
limiting, or extinguishing oil fires may pro-
perly be employed.”*

This artice by E. W. Rice, jr., gives the
oil insulated type the greater fire risk prin-
cipally on account of the greater amount of
combustible material in the transformer
case itself. Now referring to an article by
J. 8. Peck, in Vol. 2 of the same work we
bave the following: gy

“During the past year, a considerable
amount of discussion has occurred regarding
the relative fire-risks of oil-insulated and air-
blast transformers, The general results
brought out seem to indicate that so far as
actual damage to the transformer itself is
concerned, e ther by internal or external heat,
the risk is much greater with the air-blast

*  High Tension Power Transmission,” by E. W
Rice, Jr,, American lnstitute of tlectncal kugineers
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transformer than with the oil-insulated type.
The greater risk of the air-blast transformer
results, not only from the more inflammable
nature of its insulation, but also on account
of the presence of the air blast, which tends
to increase the rate of combustion, as well
as by the open construction necessitated by
the method of cooling

“In the n|l~m,~ul:uwf transformer, the oil
cannot be ignited unless it is first raised to a
very high temperature, Oil also acts as an
extinguisher of ares which occur below its
surface, and, if the transformer is inclosed in
a tight case, the oil, even if ignited, cannot
continue to burn, on account of lack of fresh
air,

“There is, however, a danger incident to
the operation of the oil-insulated transformer
which is due to the fact that oil-vapor, when
mixed with the proper proportion of air,
forms an explosive mixture, which, becoming
ignited, may burst the containing case and
permit the oil to escape. With large trans-
formers it is now customary to use a prac-
tically air-tight case, sufficiently strong to
withstand an internal pressure of approxi-
mately 100 pounds per square inch, which is
probaply in excess of any pressure that can
actually be obtained. In large transformer
installations, each transformer, or each group
of transformers, is often placed in a vault or
pit, which is properly drained and, in the
event of a case being damaged by external
causes s0 that oil escapes, it will not spread
about the station floor, but be carried away
by the drain
’,."\\uh every precaution taken, the pre-
sence of large quantities of oil must constitute
a certain fire risk, and for this reason it has
become the geoeral practice to specify air-
blast transformers for use in sub-stations
which are located in thickly populated por-
tions of large cities. Such transformers are
usually wound for 6,000 to 15,000 volts, for
which pressures the air blast transformer is
well adapted, For very high voltages, it is
of course necessary to use oil-insulated trans-
formers, taking such precautions in their
installation, as to reduce to a mininum the
danger to surrounding buildings or apparatus,

*A method for reducing the fire hazard of
the oil-insulated transformer which has been
used to a limited extent, consists in placing
the transformer in a tight case with a vent-
pipe connected to the top of the dome-shaped
cover, At the bottom of the case a connec-
tion is made with the water-mains, so lhul,
in case of necessity, water can be admitted
at the bottom of the case, driving out the oil
through the top vent and leaving the case
filled with water. The vent may be con-
nected with a sewer, or with a suitable tank
for receiving the oil.”

This author gives the greater risk to the
air-blast transformer for the simple reason
that it is air-blast and so tends to quickly
spread any fire which might occur in it or its
vicinity. However, if the necessary precau-
tions are taken in the installation and the
necessary attention given during operation,
I agree with Mr. Rice and think that the
fire risk can be reduced in both cases to a
negligible quantity.

The quality of the oil necessary to use will
be discussed under the head of *Cooling.”
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NEW EQUIPMENT FOR POWER PLANT

Only Descriptions of New ard Interesting Equipment Can be
Publ shed. No Mere Manufacturers’ Write-Ups Can be Used.

New Type Circuit Breaker

Both fuses and circuit breakers are recom-
mended by the Fire Insurance Underwriters
for use with motors because ic: the smaller
installations the circuit breakers are too
expensive. For this reason fuses are often
used even though the work of replacing them
when blown is excessive. Fuses are in many
cases dangerous as well as expensive and
troublesome to maintain, It is not an infre-
quent sight to find a blown out fuse rej laced
by so heavy a wire that it could burn out only
with a cu
the apparatus it is supposed to protect
L'l‘ht- general use of circuit breakers has

rent which would severely damage

New Tyype of Circuit Breaker

been limited because of the first cost of the
installation. In order to provide a breaker
which shall be able to compare in price with
enclosed fuses, the Canadian Westinghouse
Co., Hamilton, has developed a small carbon
break circuit breaker known as the type F.

The illustration shows the compact and
neat construction of the circuit breaker, sug-
gesting the appearance of a cartridge fu
The tripping device is inside the movable
arm, it may also be tripped by hand by the
small insulating handle, In addition, an
auxiliary magnet coil may be attached to
provide for tripping the switch from a dis-
tance, such as is required in connection with
automatic limit switches on machine tools

These circuit breakers are made in four
gizes for 124, 25, 50 and 75 amperes. Each
has an operating range of from 80 to 160

per cent., that is, the tripping device may be
set for any current within these percents of
the rated capacity Adjustment is made by
a knurled nut at the lower end of the arm and
may just be seen in Fig. 1. These breakers
are made in single pole types for direct
current up to 2,0 volts and alternating
current up to 440 volts

The standard circuit breaker is mounted
on a porcelain base, similar to the mounting
of a fuse, with all the connections on the face
of the poreelain to permit being placed direct-
ly on the wall. However, it is also supplied
for switchboard and control tablet work
where the connections sre made on the back;
two screws are provided for mounting under
these conditions, The outfit as a whole
takes up practically no more space than an
enclosed fuse of the same capacity

Catalogues Worth Having

These Catalog will be sent by

tae firms upon Quesc. Me.ation

The Canadlan Maauiacturer.
Power Presses, General catalogue of
the E. W. Bliss Co., Brooklyn, N.Y. This
is a cloth-bound book containing 580 pages,
illustrating a complete line of presses and
similar tools made by K. W. Bliss Co. It is
a regular encyclopedia of modern practice

08

in this line of tools

A. Baruror Curoras. Catalogue of Jules
le Clerey, 62 Ontario Street West, Montreal,
dlustrating and deseribing the Baillot cupola,
which attracted so much attention at the
convention of the American Foundrymen's
Association held in Toronto last June, where
it was shown in operation. This cupola has
some features which should be investigated
Features claimed for

by all users of cupolas
it are 15 to 30 per cent, saving in fuel;
economy in attendance, time and power
better quality of cast iron; and continuous
operation. Included with the catalogue is ¢
copy of the paper: “Sore Chemical
actions in Foundry Cupola,” read before

A. F. A. by Jules de Clercy

A neat little booklet of
Madison, Wis.,

vertical boring

Gisnort Toors
the Gisholt Machine Co.,
illustrating turret lathes,
mills, universal tool grinders, horizontal
drilling machines, double emery grinders,
worm hobbing machines, gear testing ma-
chines, chucks, ete. 1t is made pocket size
for ready reference

GexeraL  Toor Something
exceptionally fine in the way of a general
catalogue is that of the Warner & Swasey
Co., Cleveland, O. The illustrating is a work
of art. The printing leaves nothing to be
desired. The information contained is con-
cise and to the point. It is a most valuable
alogue for a mechanical reference library,

Bearings., Catalogue of the Hill Clutch
Co., Cleveland, O., illustrating and giving
detail information about their collar oiling

CATALOGUE.

ca

bearings in their various mountings. This
company announce the preparation of a new
edition of their general catalogue.

Evecrric TrAVELLING CRANES, A most
interesting, particularly to railway men,
bulletin of the Whiting Foundry Equipment
Co., Harvey, 111, Montreal, Canadian Agents
Dominion Foundry Supply Co., containing a
seleetion of crane installations in railroad
shops of wide range. One of these is in the
Canadian Pacific Railway shops in Montreal.

REINFORCED CONCRETE FACTORIES AND
Warenouvses.—Bull tin No. 5 of the Turner
Construetion Co., 11 Broalway, New York
City, containing a d tail description with
fine illustrations of the reinforced concrete
building put up by this firm for Keuffel &
Esser Co., Hoboken, N.J.

Brectric  LocomoTives.—Special - publi-
cation No. 7051 of the Canadian Westing-
house Co., Limited, Hamilton, illustrating and
deseribinz electrie locomotives for industrial
and miae use, These locomotives are built
by the Canadien Westinghouse Co., and the
Bal lwin Loeomotive Works, there thus being
combined wide experience in electrical work
and in locomotive work. This publication
is a specially interesting one, and from it
auggestions can be gleaned as to where money
could be saved in industrial transporation,

Grinping v, Corrina:  Hewes-Don'ts;
Arvnpum.—Three little booklets published
by the Norton Co., Worcester, Mass., con-
taining a lot of useful data and information
on grinding Helps-Don’ts” is a particu-
larly useful booklet to have on hand for
reference,

NernsT MurripLe-GLower Lames,—Neat
little bulletin containing a treatise on the
Westinghouse Nernst multiple-glower lamps
well illustrated, sent out by the Canadian
Westinghouse Co., Hamilton

CONVEYING MACHINERY Little bulletin
of the Jefirey Mfg. Co., Columbus, O., and
Montreal, containing numerous illustrations
of installations, of Jeffrey conveying machin-
ery in saw mills, lumber mills and wood-
working industries, which illustrations fur-
ni-h ideas as to how logs, lumber, refuse,
shavings, pulp wood
, can be handled

sawdust
barrels, etc

chips, boxes,

“BuiLper’s BurrLerin.”—The * Builder's
Bulletin,”” the official organ of the Montreal
Builders' Exchange, appeared last week in a
handsome cover of heavy green paper. We
note with pleasure the growth of the “Bule-
tin” both in size, and in the value of its news
of the building trades,

E.

On November 20 there will be an open
meeting of Lodge No. 1, Toronto, of the
Canadian Association of Stationary Engi-
neers, at which meeting C. B. Turner, New
York, will address the meeting on Formation
and Prevention of Boiler Scale.

Open Meeting of C.A.

e s . i i
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Test of Chatham Gas

THE POWER EDITION

Report of K. L. Altken, Engineer for the Municipality of Chatham,
of the Gas Engines and Producer, made to Determine Whether the
Contract had been Carried Out by Colonial Engineering Co.

In the last Power Epirion of Tue Cana-

pIAN MaNvurAcTURER appeared illustrations,
and descriptive matter of the municipal
electric lighting plant of Chatham, installed
by the Colonial Engineering Co., Montreal.
This plant consisted of two 100 h.p. Hornsby-
Stockport suction gas engines and producer
W Before taking over this plant the municipal-
ity employed K. L. Aitken, electrical engineer,
Toronto, to make a test of the plant and
report as to whether the contract had been
fulfilled by the Colonial Engineering Co
This test has been made and the plant taken
over by the city.
m Because of the very great interest which
is being taken in producer gas by themanu-
facturers of Canada just now, the important
features of this report are reproduced here
M The first part of the report calls attention
to the fact that the Colonial Engineering Co
installed two gas engines instead of one as
called for in the contract
Mr. Aitken says:

“1 understand that the Colonial Engi-
neering Co. made this change from one
large unit to two smaller ones without addi-
tional cost to you, and if such be the case, you
may consider yourselves fortunate. Had 1
been designing your equipment, [ would have
put in the two smaller engines in preference
to the one large machine, and would have
been willing to pay more for the two smaller
engines.

“l understand that it was your idea
to install one gas engine and put in a steam
engine as

Concerning this

a reserve, such steam engine being
supplied with steam from the waterworks
boilers some distance away. This arrange-
ment would be good, and the steam engine
might be a desirable acquisition with only one
gas engine, but with the two gas engine plant
I am very much inclined to think that the
necessity for an auxiliary steam service is
entirely eliminated and you are therefore
saved the cost of this work, I will say further
that I think you will be able to give better
street lighting service with the plant as now
installed, for the equipment, while it may on
rare occasions require the cutting off of one
machine for a few moments, will not suffer a
complete shut-down. With the proposed
plant of one gas engine and one steam engine,
a dirty igniter would mean cutting off every
light in town until the igniter could be cleaned
or the steam engine could be put in operation
This latter move would take some little time
due to the long length of piping required to
connect the gas engine power house with
the pumping station.

“The engines show every evidence of
proper design, good material and good work-
manship. The hit-and-miss system of gov-
erning which is used, is standard English and
Continental practice, and will be found quite
satisfactory for your work

Tests oF ENGINES.

“During almost all tests your city engineer,
Mr. Jones, was present.

“The output of each engine was measured
by means of a friction brake, which apparatus
your city engineer will inform you is an en-

fulfilled by the Colonial Engineering Co. in

tirely reliable device for m:\l\u'lg power
measurements

“In making a maximum capacity test
on engine No 5038 with natural gas, |
obtained 125 h.p., and the engine then was
running in such a manner as to be capable
of delivering somewhere between 5 and 10
per cent. more than this amount.

“A similar maximum es
made with producer gas,

acity test was
and 100 brake h.p
was obtained with three or four per cent. more
capacity left in the engine.

“Engine No. 23039 showed a maximum
capacity on producer gas of 98 brake h.p

‘On the combined test of the two engines
I found that a horse power hour was develop-
ed with (92-100) pound of coal, and
therefore the two smaller engines have shown
an efficiency eight per cent. better than that
guaranteed for the large unit

“The contract states that the one engine,
when used on natural

gas, must be capable
of delivering a maximum of 210 brake h p

2800429 020050050
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the two particulars mentioned, but the spirit
has certainly been fulfilled, and I believe, and
will most unhesitatingly say that a better
and more suitable equipment has been fur-
nished you than contemplated in the agree-
ment. The guarantees have all been ex-
ceeded, and the furnishing of two units
without additional cost to you will, as before
stated, do away with any question of install-
ing an auxiliary steam plant.

“In conclusion, I would state that the
tests herein referred to were very carefully
made, and the results as herein given are
correct to the best of my knowledge and

belief. Respectfully submitted,
(Signed) K. L. AiTken.”
Personal Mention
W E. Archer, mechanical superintendent

of the Nasmith Co., Toronto, has just returned
from a trip through the Eastern States, in-
cluding New York and Philadelphia, investi-
gating producer gas plants to be used in con-
nection with the Nasmith gas heated oven.

Mr. W. Stark, secretary-treasurer of W. H.
Storey & Son, Limited, of Acton, has
resigned his position. Mr., Stark has been
with Messrs, Storey for over twenty-three
years,

FIG. 1.

Please note that engine No. 25038, as above
stated, showed 125 h.p. on natural gas and
had something to spare. The two engines
are identical (note that on the maximum test
on producer gas one showed 100 braV p.
and the other 98 brake h.p.), and I would
therefore say that the combined ma: :num
power of the two engines on natural gas will
be approximately 250 h.p., or 19 per cent.
better than the guaranteed maximum

“On producer gas, the contract calls for
the one engine to have a eapacity of 190
brake h.p. From figures given above, you
will note that the combined maximum capa-
city of the two engines on producer gas was
108 brake h.p., or something over four per
cent. better than the guarantee

SumMMARY oF REPORT.

s stated at the beginning of this report,

the letter of the contract has not been

its place.
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Boiler Fred
through Blow-off

HOW BOILER WAS FIRST ERECTED

Wrong Boiler Setting
By C. S. Ropinson,

The two illustrations are of a boiler located
in the plant at which I am employed. Fig. 1
shows the boiler as it was when first erected.
The fuel used is natural gas and the boiler
has been in use over a year, but was not
worked very hard until about three months
ago, The feed water is fed through the
blowoff pipe, a thing I objected to when the
boiler was set up, but 1 was not the chief
engineer then, and the fellow who was in
charge was able to talk the management into
feeding this way.

Things went smoothly enough until we
commenced to crowd the boiler, then scale
began to collect at the end seam and around
the blowoff pipe. A few weeks ago the feed

pump gave out and I placed a larger one in
The result was that the mud
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collecting at the blow off was driven to the
other end of the boiler, resulting in a few
days in a nice bag about 6 inches in diameter.
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have. changed things, not only the feed-
water connections, but the furnace as well
I might add that we have only cleaned the

Door s
Closed [
Gae
Conuect
FIG. 2
The illt -ation also shows the way the

furnace was constructed. Note the slant
of the fire bridgewall and the location of
the bag. In Fig. 2 is shown the way I

SHOWING THE CHANGES MADE IN THE SETTIN(

boiler once since making the change, but
found that the mud was near the blowoff
outlet, while before it was in the front end
of the boiler.—Power.

Electric Walking Jib Crane

Special Walking Jib Crane Installation in Rallroad Shop for Handling Wheels

and Axles.

A very interesting jib crane installation
is shown in the accompanying illustration,
This crane is installed in the Burnside shops
of the lllinois Central Railway, for handling
locomotives and car wheels and axles. It
is used chiefly t» distribute them about the
shop to wheel lathes.

The crane travels on a permanent mono-
rail track, running the entire length of the
shop at right angles to the erecting pits
T'he top of the mast is supported by an I-
beam track, as shown.

The track is laid as close to the columns
separating the erecting floor from the machine
shop floor as clearance will permit, so that
the crane serves the erecting pit on one side
of the track, and the wheel lathes on the other

The capacity of the crane is 7 tors. It
is operated by four motors: the 15 h.p.
hoist motor, hoisting 16 feet per minute;
the 10 h.p. crane travel motor, travel being
at the rate of 180 feet per minute; the 2 h.p.
rack motor, which racks the trolley on the
jib at the rate of 90 feet per minute; and
the 2 h.p. jib rotating motor, which swings
the jib at the rate of two r.p.m

The crane has a working radius of 12 feet
The jib is fixed in a horizontal position. The
maximum lift of hook from rail is 10 feet
It will be noticed that the crane has very low
head room.

The hoisting gearing of the crane is pro-
vided with a double automatic safety brake,
go arranged that the load may be raised
and lowered by power, and is automatically
sustained at all times. This brake -itach-
ment consists of two independent brakes,

Elcctrical and Mechanical Brakes on Holsting Mechanism,

one mechanical and one electrical. The
electric brake is operated by an electric
solenoid in circuit with the hoisting motor,
and so arranged as to come automatically
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Equipment Co., Harvey,
Railway Co

Whiting Foundry
Ill., for the Illinois Central
to do this work.

POWER DIRECT FROM COAL.

In his spare hours, away from the labora-
tory, Thomas A. Edison is having to go
through the mental crucible preparatory to
physical experiments to be undertaken later,
two inventions, the last of a commercial
nature which he will undertake. One is the
development of power direct from coal; the
other, the artificial manufacture of black dia-
monds to be used for drilling purposes.

“If 1 do not reach it mysell I will live
to see the day when power will be utilized
from coal without the aid of steam,” said Mr.
Edison. “We are working in that direction,
and some morning the world will be informed
that the discovery is a fact, Electricity is
many times more effectual than steam. Ina
few years a steam railroad will be a novelty.

“I have been experimenting to get a black
diamond which is better for drilling purposes
than the white diamond. So far 1 have not
succeeded, but have not given up. Imagine
the impetus that would be given to the mining
industry through the discovery of a cheap
diamond for boring purposes. Not the
hundredth part of one per cent. of the metals
in the western mountains has been reached
yet.”

A SOAP BUBBLE HANGING FROM A REED.
HENRY FREDERIC AMIEL—1821-1881,

Our life is but a soap bubble hanging from
a reed; it is formed, expands to its full size,
clothes itself with loveliest colors of the
prism, and even escapes at moments from
the law of gravitation; but soon the black
speck appears in it, and the globe of emerald
and gold vanishes into sps leaving behind
it nothing but a simple drop of turbid water.
All the poets have made this comparison,
it is so striking and so true. To appear, to

Walking Electric Jib Crane

into action when the electrical current is

off the hoisting motor circuit,

This crane was specially designed by The

shine, to disappear; to be born, to suffer,
and to die; is it not the whole sum of life
for a butterfly, for a nation, for a star?
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CAPTAINS OF INDUSTRY

Opportunities for Business.
Factories, Mills, Power Plants, Ete.
Construction —-News of Municipal Undertakings  Mining News.

BUILDING NEWS.
Ontario.

NORTH BAY.—The new town of Mathe
son, on the Temiskaming & Northern Ontario
Railway, has been destroyed by fire. The
loss is estimated at $75,000 with no in-

surance,
TORONTO. ~The
Co., of Oshawa, Ont

MeLaughlin - Carriage
intend to erect a four
story and basement factory and warehouse
at the corner of Richmond and Church Streets

HESPELER.
to have extensive improvements made to
the Queen’s Hotel, here.

GUELPH.—The boiler used for heating
the Palmerston school has given out and
a new one will be installed

F'ORONTO.—The owned by
Burgess Powell, Yonge Street, has been dam
aged to the extent of $1,000.

Joshua Wayper is preparing

premises

WINGER.—The evaporators of the Erie
Evaporated Co., here, have been totally
destroyed by fire

CARLSBAD
owned by T. L
fire,

AYLMER.—The hotel owned by Henry
McLean has been destroyed by fire

STRATFORD.—The Stratford Mfg. Co
intend enlarging their factory immediately,

ASHBURNHAM. — The
Furniture Co. are considering the erection of
a new building here,

RODNEY.—The butter dish and berry
box factory here will be enlarged this fall.

LISTOWEL.—The Mevers Milling Co. are
building a three story brick addition to their
present building.

BRANTFORD.—A large bhrush factory
will be erected here by Mr. Smith.

Quebec.

MONTREAL.—The Redpath Estate have
taken out a permit for the erection of a five
story warehouse to cost $22,000.

MONTREAL.—The morgue and undertak-
ing establishment of C. A. Dumaine & Co.,
Notre Dame East and St. Andre Streets, was
damaged by fire recently. Loss about
$15,000 covered by insurance.

I'he general store and hotel
Boyd has been destroyed by

Peterborough

MONTREAL.—An observation ward will
be added to the Victoria Hospital. Messrs.
E. & W. 8. Marwell, 6 Beaver Hall Square,
are the architects,

MONTREAL.—Fire escapes will be in-
stalled on the city hall facing the Champs de
Mais at a cost of about $6,000.

THREE RIVERS.—Plans for a store for
Messrs, Bellefaville & Giroux, a store for Mr.
Badeau, and a complete block of stores and
offices for Mr. Balcer, in Three Rivers, have
been prepared by Messrs. Daoust & Laforatt,
architects, Three Rivers, P.Q.

Manitoba.

WINNIPEG.—The
Society have decided to ereet six elevators at
once along the Grand Trunk Pacific within
Manitoba.

WINNIPEG
here have been granted a permit for the
building of a $3,000 addition to their mill
British Columbia.

REVELSTOKE.—A branch of the Mol-
gon’'s Bank will be erected at Revelstoke,
B.( Mr. A. F. Dunlop, Lindsay Building.
Montreal, is the architect
Alberta.

PRINCE ALBER' I'he roundhouse here
will be enlarged by an addition of a machine

shop

Seottish Co-operative

I'he Manitoba Gypsum Co.

Prince Edward Island.

CHARLOTTETOWN.—The village of
O'Leary near here was almost wiped out by
fire, damage amounting to $15,000.
Newfoundland.

ST. JOHN’S.—The block of Baird, Gorden
& Co., has been destroyed by fire, the damage
amounting to about $500,000. The Royal
and Queen Insurance Co.’s are interested in

the insurance.

MILL AND FACTORY EQUIPMENT.
Ontario.

COBOURG.—Work will soon be started
on the construction of the steel rolling mills
plant here. Martin, Jex & Co. have the
contract for the three buildings.

CORNWALL.—The Royal cheese factory
Summertown, has been totally destroyed by
fire with its contents and all the machinery.

GUELPH.—The London Machinery Co.
will build a new plant here for the manufac-
ture of hay earriers and other stable ma-
chinery. The plant will include a moulding
shop.

NORTH BAY.—The T. & N. O. Railway
Commission will build a ear repair shop and
a pipe and casting shed here.

TFORT FRANCIS.—C. 0O. Opdahl will
erect a new planing mill and wood-working
‘actory here.

YOUNG'S POINT.—The entire sawmill
including all the machinery belonging to
Dunn & Young has been completely destroyed
by fire.

GALT.—G. P. Clapp and J. Eatough, of
Montreal, will establish a tack and nail
factory here.

Saskatchewan.

SASKATOON .—Douglas, Piper & John-

son, flax millers, will establish a flax mill here

British Columbia.
A CITY.—A large sawmill of
t capacity, per day, is to be built
here by Seattle and Vancouver capitalists

News of Building ot Enlargement of
News of Raillway and Bridge

POWER PLANT OPPORTUNITIES,
Ontario.

I'RENTON.—The Electric & Water Co-
here are planning a large water power de-
velopment. J. J. Wright, of Toronto, is the
manager

GALETTA. ~The Galetta Eleetric Power
& Milling Co. have almost completed their
power station here, and are erecting a pole
to supply Arnprior with light

STREETSVILLI A\ municipal electrie
lighting plant has recently been installed at
a cost of $26,000 and is now supplying current
at six cents per kilowatt

ST. CATHARINES. —An agreement with
the Lincoln Electrie Lig
street lighting at $50 per light, has been

it & Power Co, for

signed by the city council for a period of
five vears, with the option to renew for a
further period of fifteen years
BRANTFORD I'he committee of Alder-
men and representative citizens on November
2 passed a resolution recommending that the
sub-committee prepare a report showing the
cost of municipal ownership of an electrie
plant for lighting and
power to be supplied by the Hydro-Electrie
Power Commission
Quebec.
MONTREAI I'he
gineer is now preparing plans for an electrie
power plant on the harbor front to supply
all the power required along the harbor.
Plans for a drydock are also being prepared,

power purposes,

Montreal harbor en-

and for a concrete wall around the piers to
prevent wearing

COMPANIES INCORPORATED.
Ontario.

GALT.—Canadian Brass Co., here, have
been incorporated with a eapital of $100,000
to manufacture brass goods. The provisional
directors include E. J. Getty, F. 8. Scott,
wd H. Leddon, all of Galt

PETERBORO.—The F. R. J. MacPherson
Co. have been incorporated with a capital of
$40,000 to ecarry on the business as hardware
merchants, tinsmiths, plumbers, ete

T'ORONTO.—The Badger Mines Co., Lim-
ited, have been incorporated with a capital
of $2.500,000 to maintain and manage mines
and mineral lands. The provisional directors
include Frank Denton, H. L. Dunn and Irwin
Stuart Fairty, all of Toronto

WATERWORKS, SEWERS AND SIDE-
WALKS.
Ontario.

ORILLIA.—The town council here have de-
cided to submit $10,000 by-law to the people
for waterworks purposes.

ELMIRA.—Extensions will be made to
the waterworks system at a cost of $25,000.
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LINDSAY I'he  water  commissioners
here are contemplating the installation of
electric energy in the pump house instead of

- CANADIAN ASSOCIATION

| st LS | of STATIONARY ENGINEERS

systems here

BRIDGES AND STRUCTURAL STEEL.
Quebec. " x .
QUEBEC.—On December 1, 1908, the To the Stationary Engineer who is not a

Dominion Government will assume full Member Of the C-A.S-E.

charge of the construction of the Quebee
bridge, and the Quebee Bridge Co. will cease

to exist. The directorate of the Quebec

Bridge Co. have received official notice from We would like to bring to your notice the follow-
the Department of Railways and Canals in 3 . '

keeping with the foregoing, and according ing facts :

to the terms of the transfer, the Government
will take over the company's assets and

liabilities at the same time refunding the Ist. Our organization 18 for the pur-
sh:m-hnl.‘lvru and directors of the Quebec pose of mutunal iml,]-(,\-““"-“[ in the l)l‘l)fp\'_
Bridge Co. the amount of their investment, -

ete. The approaches to the bridge are now sion,

complete, and the superstructure will be

started as soon as plans are prepared. 2nd. For the better education of its

TRADE NOTES. members in the art and science of steam,

Ontario. electrical and gas engineering.
TORONTO.—The Belleville Portland Ce- P p_— . 3
ment Co. have opened an office at 24 Yonge 3rd. To protect the interests of com-

Street Arcade.
PETERBORO.—The William Hamilton
foundry will begin operations in a short time. 4th. To enroll all competent en-
WALKERVILLE.—The Kerr Engine Co.,
Limited, have just received an order for 100
of their gate hydrants for the city of Van-
couver, B.C,

petent engineers in their avocation.

gineers in this organization.

oth., To impart information beneficial

GREEN CREEK.—Work has begun on to the profession.
the construction of the Canadian Northern . - . -
Railway here. 6th. To assist members out of em-
FORT FRANCIS.—Work on the large ployment to obtain same.
«dam here has been resumed. .
Manitoba. 7th. To procure by legal enactment

WINNIPEG.—The capital (stock of the

g rreater safetv 1 ) sratl f stes
Wilson Stationery Co., Limited, has been greater safe t-\ in the operation of steam

increased from $30,000 to $100,000. plants.
Quebec.

MONTREAL.—The new Grand Trunk If v et sastad.t ok i o eR
Railway offices, corner of St. James and St. f you are interested m such an assoclation an
Francois Xavier Streets, were damaged by live where there are less than 15 engineers 1“(,““}(1, send
water recently in putting out a fire in the . N A
floor above. for our prospectus and apply for admission to our nearest

THREE RIVERS.—Tenders for a dock lodge.

and icebreaker for Three Rivers will be
received by the department of Public Works,

Ottawa, until November 27, 1908. On the other hand, if there are 15 or more en-

ST. ANDRE.—Tenders for construction gineers in your locality, get together and send to me for !
of un extension to the wharf at St. Andre, i ¥ !
Kamomaska county, P.Q., will be received further liill‘l iculars.

until November 23, 1908. Plans may be
aie 44 -6l o8 <. L MEEMNG, et You cannot afford to be outside of our organiza-
engineer, Merchants Bank Bldg,, Montreal; . ‘ ) ; 4

A. R. Decary, resident engineer, Quebec; de- tion. We will endeavor to give methods of improvement

t of Public Works, Ottawa, or t- . . ¢
Bt I Antes d¢ Dmmets. P which are of a superior nature to the ordinary.

New York.

The Standard Jauge Mfg. Co., Syracuse,
N.Y., have moved their plant and main offices W. A. CRO C K E T T
to Foxboro, Mass. The manufacturing ca-
pacity of the new plant is much greater than
the old. The sales offices remain as before: MT. HAMILTON, - ONT.
New York, 1770 Hudson Terminal, Fulton
Bldg.; and Chicago, 752 Monadnock Bldg.

Executive Secretary
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Regulations Re Engineers’

THE POWER EDITION

Certificates

Regulations in Regard to the Examination of Candidates for Stationary En-

gineers’

Certificates Approved by Ontario Cabinet November 5.

The Other

Two Members to the Board of Examiners to be Appointed at Ear'y Date.

Engineers throughout Ontario, and parti
cularly members of the Canadian Association
of Stationary Engineers, have been awaiting
with considerable expectancy the aetion of
the Ontario Cabinet as to the regulations
which will govern the examination of can-
didates for certificates, and the granting of
such certifice under the Act respecting
Stationary gincers, which act was passed
by the Ontario Government in April, 1907,
and amended in April, 1908; they have also

tes

been anxious to know what others would
be appointed to serve on the Board of
niners with Mr. W. C. McGhie, who is

chairman,

Just before this issue went to press the
Ontario Cabinet took action and on Novem-
ber 5th the following regulations
approved by His Honor, the Lieutenant-
Governor, upon the recommendation of the
Minister of Agriculture:

were

ReaurATiONs FOR EXAMINATIONS,

1. The Board, or any member thereof,
when authorized by the chairman, may
examine candidates for certificates,

2. Candidates may be examined, subject
to appointment, at any time during office
hours at the office of the Board at the Par-
liament Buildings, Toronto, and the Board
may conduct examinations twice in each year
on such dates as may be determined

(a) At the city of London; (b) at the
city of Kingston; (¢) at the city of Ottawa;
(d) at the city of Port Arthur; and at such
other times and places as may be considered
desirable by the Board.

3. Notice of the time and place of holding
examinations shall be sent to each candidate
living in the district in which the examination
is to be held

4. Candidates for examination shall apply

to the Chairman of the Board on the form
prescribed by the Board, pay the preseribed
fee, answer satisfactorily such questions as
are required by these regulations, and obtain
testimonials as to character and sobriety
before they are competent to take the ex-
amination.
5. Candidates shall be examined upon a
set of questions prepared from time to time
by the Board, and approved of by the Minister
of Agriculture, and (except when examined
as provided in regulation 6) shall answer
correctly at least sixty per cent. of the
questions presented

6. Where the Board so decides the examiner
may examine a candidate orally on the
questions contained in the examination
paper, and have him demonstrate his know-
ledge of the operation of a steam plant in an
engine and boiler room; and in cases where
a candidate is examined in this manner, the
examiner shall fill in on the examination
paper, so far as possible, the replies received
to the questions asked, and shall state his
opinion of the eandidate’s 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, for examination, and in no case shall
nor shall
examination questions be sent to a candidate
by mail, nor shall he be furnished or made
acquainted at time previous to  the
examination with the questions upon which
he is to be examined

8. Examination papers shall be passed
upon at a meeting of the Board at which all
members are present
granted,

9. The length of time allowed candidates
to write on any examination shall be deter-
mined by the Board

10, In the event of a eandidate failing in
his examination, ninety days shall elapse
before he shall become eligible for re-exami-
nation

11. The following shall be the form of cer
tificate of qualification granted under the
Act

examinations be conduected by muail

any

before certificates are

Number

AGRICULTURS

STATIONARY ENGINEERS'
CERTIFICATE

THIS 18

ONTARIO DEPARTMENT OF

TO CERTIFY THAT

is entitled under the Act respecting Stationary
7th Edward VIIL., Chapter 32
to operate and have charge of a steam plant

Engineers

of fifty horse power or over in the Province

of Ontario, during the year 10 unless
this certificate is sooner revoked, cancelled
or suspended,

Dated at Toronto day of 19

Chairman of Board of Examiners

Minister of Agriculture,

12. No certificate shall be granted by the
Board if, after investigation, it is shown that
the applicant is habitually
addicted to the use of drugs
mind, or is physically
performing his duties

13. In the event of a certificate being lost,
stolen or destroyed, the Board may issue
a duplicate thereof upon presentation of a
statutory declaration, or other satisfactory
proof, setting forth the facts.

14. Before presenting himself for exami
nation, a candidate shall supply evidence
satisfactory to the Board

(a) that he has had nc
years' practical experience as an

intemperate or
or is of unsound
incapacitated from

than two
engineer,
fireman, oiler or assistant under the super-

less

vision of a competent engineer; experience
in some allied trade or calling, may, at the
discretion of the Board, be counted on the
required time; (b) that he be of the full
age of twenty-one years

15. Every applicant for a certificate, or
candidate for examination, shall obtain a

testimonial signed by three reputable persons

stating that the applicant or candidate is
temperate in his habits and of good char-
wter; but the Board may demand such
other testimony as to the character of the

ipplicant or eandidate as it may deem neces-

sary

16, Every certificate shall remain in force
from January 1 to December 31, in each
year, or from the date of issue until the

expiration of the year in which it is issued,

unless sooner revoked, cancelled or sus
pended

17. The fee for examination (including
certificate) shall be three dollars; and in

the event of a candidate failing to pass, the
fee shall refunded vor eredited to
him if he again presents himsIf for exami-
nation,

I'he fee for the initial certificote
under Section 6 shall be

I'he fee for
the issuing of

not be

granted
three ollars

1 certificate, and for
a duplicate certificate, shall

renewing

be two dollars,

I'he fee for renewal of a certificate, where
the holder has failed to register within the
prescribed time, shall be five dollars,

16, The Board may (subject to the pro-
visions of Section 9) ecancel a certificate
where it is shown to their satisfaction that
the holder
habitually

to the use of drugs;

(a) is intemperate or addicted

(b) has become insane or physically in-

capacitated;

(¢) has proved incompetent or grossly
negligent in the discharge of his duties;
(d) has obtained his certificate through

misrepresentation or fraud;

(¢) has transferred his certificate;
and in no case shall a cancelled certificate
be renewed until it be shown to the satisfac-
tion of the Board that the disability for
which it was ecancelled no longer exists

APPOINTMENT OF \1| MBERS OF
EXAMINERS

Boarp oF

At the time of going to press the other
two members to the Board of Examiners,
to serve with Mr. Mc¢Ghie, the chairman,
had not been appointed. One of these will
be from Western Ontario and the other
from Eastern Ontario
Provisions or THE Act oF 1907 anxp 1908,

The Act respecting Stationary Engineers,
passed on April 20, 1907, and amended April
14, 1908, gave the
Council of Ontario, power to appoint a Board
of Examiners consisting of three competent
and independent engineers; and also power
to make regulations from time to time for
the examination of candidates for certificates
of qualification, and the granting of such
certificates, ete,

The regulations which
approved are the first
drawn up under the Act; and the Board of
Examiners, the chairman of which has already
been appointed, isJthe first board to be “l;‘
pointed under this Act.

Lieutenant-Governor in

have just been

set of regulations,
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Tax Boarp
The appointment of Mr. Wm. C, McGhie
to the position of chairman of this Board of
Examiners is looked upon with universal
favor by those most closely interested
Mr. McGhie was born in the county of
Peel and after passing through the public
schools of his county, completed his educa-
tion at Brampton High School and
Collegiate Institute, Some fifteen years
ago he commenced the study of engineering
and subsequently took a with the
International School of Correspondence,
Scranton, Pa. Mr. MeGhie's first position
a8 chief engineer was with Matthews Bros.,
picture frame manufacturers, Toronto, with
whom he remained for four years
then successively engaged by the Kemp Mfg
Co., the Toronto Street Railway Co., and
Rolph & Clark, lithographers, Toronto, and
was in his fourth year with the latter com-
pany when he received the present appoint-
ment from the provincidl government
Mr. MecGhie's situated in the
Provincial Parliament Buildings, Toronto
\s 1O
Of late the
many

CHAIRMAN OF THE

course

He was

office is

APPLICATION
been

how
regulations is

chairman has receiving

very enquiries as to certificates

wre to be secured, In  the

contained pretty complete information on
the subject I'he ehairman upon request will
send application forms and complete infor-

mation to those desiring to obtain certificates

As stated in the Regulations,
will be held in Toronto, London, Kingston,
Ottawa and Port Arthur,

As well as this there will be a trip arranged
for one or other of the examiners which will
important centres
that
engineers who are examined will not be put
travelling The
tions some elasticity as to the
examinations, so that all engineers now in
cha of plants will have opportunity to
prepare themselves for examins

As 10 THE FEI

Engineers will notice that a fee of $3 is

exan inations

include practically all the

some time during the first year 80

to heavy expenses, regula

also allow

FOR CERTIFICATE,

charged for a certificate and $2 for a renewal
They no doubt will be interested in compar
ing this fee with that charged in other places
licensed

s for

where engineers are

The following are fee stationary en

gineers’ certificates in various localities
British Columbia, 4th class, $5.00, and an
advance of £2.50 for each higher grade; Sas
katchewan, $5.00; Alberta, $3.00; Quebec,
$5.00: Buffalo, $3.00, and $2.00 for renewal;
Kansas City, $5.00, $£3.00 and $2.50, with
$2.50 for renewal; California, $5.00, and
$3.00 for renewal; Tennessee, $5.00, and
£5.00 for renewal; Illinois, $5.00, and $2.00
for renewal Nebraska, £5.00; Montana

£10.00, £7.00 and £2.50 for renewal; Indiana,
£3.00; Maryland, $3.00 and $1.50 for renewal.

It will be seen from this that the fee in
Ontario is lower than in any of these places

As T0 REVENUE AND SALARIES
There are in the viecinity of 5,000 or 6,000
engineers in Ontario, who will require a
license At $3.00 per license there would
be a revenue to the Department of from

ind from
Out of

£15.000 to $18,000 the first vear
£10,000 to $16,000
this the salaries of the
travelling expenses and the expenses of the
The depart-

subsequent years

examiners, their

partment will have to come

advance
but this
will be returned when the n~\n-n\w;]'mm the

licenses comes in

will be self sustaining. An
has been made to earry on the work;

ment

This brings up the question of the salaries
of the examiners. This has not been settled
as yet,  When this question is taken up there
are several things which should be considered.
These positions, especially that of chairman
of the Board, are
Men with good, sound, thorough, practical
knowlec as well they should
be capable of exercising an extra amount of
good common sense and judgment. There
will be many cases come up for examination
in which allowances for varied conditions will
have to be made

most important ones,

are required

The examining cannot be always a matter
of rules and Much
ind good judgment will have to be used, in
order that justice will be done all, Especially
will this be the case during the first year. In
wldition executive ability will
have to be exercised by the examiners, espe
by the chairman.

This all goes to show that these positions
and that there should be
1 good salary connected with them

It must also be considered that men accept-
ing these give up
positions in the practical line, where they have
the chance of
positions

regulations discretion
considerable
cially

require good men

positions probably good

wlvancement to very good
Positions on the Board should
hold out somewhat similar attractions if the
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best men for the offices are to be secured.
A glance over the following list of positions
in Toronto with the attached will
give some idea of what good men in this line
are getting: Chief engineer of large power
plant, $4,000; assistant same
plant, $2,500; chief enginecer of large office
building power plant, $1,500, living apart-

salaries

engineer of

ments, heat, water and light: chief engineer

of steam electric plant, $1,500; chief engir

er
of a manufacturing plant, $1,500; chief
engineer of waterworks, $2,200; assistant

engineer waterworks, $1,500; chief engineer
of large hotel plant, $1,500 and board; boiler
inspectors, $1,600 and travelling expenses

It is felt among the members of the C.A.S.E,
that the minimum salary should not be
less than $1,800 for the chairman and $1,500
for the other two members, There should be
until the chairman received
$2,000 and the other members

advancements
at least
$1,800.
This seems very reasonable, and the salar-
ies might with propriety start higher than
this, and go much higher say to $2,200 or
£2,400 for the chairman and $2,000
ultimately for the other members of the
board, It is thought that this could easily
be done and yet have the department self
ind that at the very reasonable
fee of $3.00 for licenses and $2,00 for renewals,
T'his should not be lost sight of: good
men are needed, and good men can only be
secured and retained at a good salary.

even

gustaining,

Twenty-First Annual Banquet of
Toronto, No. 1, C.A.S.E.

Full Report of the Big Annual Function of the Toronto Branch of the
Canadian Assoclation of Stationary Engineers at the Walker House,

Toronto, on Friday Evening, November 6th.

It was a brilliant function! The members
of Toronto No. 1 of the C.A.S.F had
so many successful banquets that they have

have

grown to expect them, This year their
expectations were more than realized

Not only were the addresses enthusiastic
ind instructive; the entertainment of a high
order and the supper served exceptionally
enticing, but such a wholesome spirit of
genialty and good fellowship was shown

that everyone enjoyed himself to the limit

The chairman of the evening was Mr
Frank Stubbs, president of Toronto No. 1,
while seated beside him at the head table

were Controller Harrison and  Aldermen
McGhie and Saunderson, Dr. J. M. Harper, of
Quebec; Principal R. H. Elden and Prof
W. S. Kirkland, of the Technical High School;
Executive President, Chas lley, Chatham,
Secretary W. H. Crockett, Hamilton, and
I'reasurer A. M. Wickens,

Toronto; W

Norris, London, and E. R. Grandbois, Chat
ham, and Chas. Moseley, Toronto
I'he excellence of the repast may be
judged by the following
MEeNt
Stuffed Celery Sliced Tomatoes Olives

Oyster Soup
Darne of Salmon, Sauce Diplomate
Salmi of Wild Duck St. Hubert

Many Practical Addresses

toast Turkey Stuffed Cranberry Sauce
Secotch Kale Butter Beans
Spring Lamb, Mint Sauce
Mashed Potatoes Carrots with Peas
Chicken Salad
English Plum Pudding, Brandy Sauce
Grape Fruit Cocktail
Hot Mince Pie Assorted Cake
Neapolitan Ice Cream

Oranges Bananas Grapes
Pears Apples
Nuts Layer Raisins
Cheese and Crac
Black Coffee
I'ng Toasts,
I'he King” was received with musical

honors,

Chairman Stubb’s opening remarks were

brief, consisting merely in proposing the
toast, “Canada our Home,” to which Ald.
McGhie and Dr. Harper responded.

Ald, McGhie summed up a fervent oration
by the declaration that only future genera-
tions would realize the magnificence of the
heritage of the Canadian people.

Dr. Harper introduced himself as a son of
i engineer, the inventor of the first turbine
engine ever built and exhibited in public.
It is, he declared, the engineer who constantly
studies, who gives his heart and his brain t,
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his work, who will enjoy his work, who will
grow to larger usefulness to the community
and who will reach the top of the ladder in
engineering

I'he “Corporation o1 a1oronto™ was res
ponded to by Controller Harrison and Ald.
Saunderson

Controller Harrison, after a glowing tribute
to Toronto as a residential, industrial and
educational centre, reminded the C.ASF
that this body had been the first to advocate
the establishment of a Technical High School
and mentioned that there would probably Ix
an opportunity to vote in January as to
whether it was desired to go back to the old
plan of having a separate Board to look after
that school, so that technical bodies like the
CASE. could have representation on it

Then Jack Armer, the versatile entertainer
of “Power,” kept the gathering in a gale of
laughter for nearly half an hour,

Ald. Saunderson emphasized the fact that
Toronto was an ideal manufacturing city
It was inevitable that it should become in
As the
city’s industries grew so would inerease
the need of capdble, well-informed, broad
gauged engineers. The men who would get
promotion were those who carried out the
ideal of the C.A.S.E. by constant study and
steady effort to inerease their knowledge of
power problems and needs

“Our Technical Institutions” found able
advocates in Principal Elden and Professor
Kirkland, of the Toronto Technical School

Principal Elden made a strong plea for
the extension of the building, the accommo

a few years a great industrial centre

dation and the scope of work done by the
Technical School. The school now  ha
678 students in the daytime and 1,300 in the
evening, If the money for extensions were
forthecoming the work of the school could
be trebled in magnitude and in effectiveness
in each particular branch of its teaching
Shops for practical work such as wood
working shops, iron-working shops, ete
Several applications had been received for a
course in steam engineering and if this number
was increased sufficiently such a eourse would
be started at once.

Prof. Kirkland congratulated the banguet
committee on the excellent banquet, unqgues
He referred to the
class in steam engineering which had been
under his charge as one of the most satisfac-
tory he had ever been associated with

tionably the best ever

The Technical School needs such equipment
as engines, modern and obsolete, pumps. and
many other power equipments, so that tech
nical information might be made elearer and
more practical to students. He had come
to the conviction that no techmical school
could produce mechanics, but it should
broaden and deepen the knowledge of me-
chanical prineiples and technical theories

“Manufacturing Industries” was responded
to by Mr. John J. Main, of the Polson Iron
Works, Toronto.

Mr. Main referred to the first banquet of
the Association in the Old Mansion House
twenty-one years ago and could not help
complimenting the organization on the great
progress made,

He drew attention to the fact that the
Canadian Manufacturers’ Association had
through a strong committee prepared stand-
ard boiler specifications and were now
prepared to move for legislation in the
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various provinces asking that a uniform
standard be adopted throughout the Domin
ion.  This would be in the interests of all con
cerned, engineers and manufacturers. My
Main added his tribute to the need of technieal
education, the value of the work done by the
Technical School and his desire for further
extensions of that work,

The Executive Council” was responded
to by President Chas. Kelley and Secretary
W. H. Crockett, President Kelley who made
a glowing address suggesting to members of
loronto No. 1 that each member should
endeavor to constantly educate himself and
increase his knowledge of engineering. He

had spent 26 years in the engine room yet
he found it necessary to study continually
Manufacturers of power equipment are con-
stantly devising new equipment and if the
engineers do not study constantly they will
soon be out of date

Secretary Crockett opened with a practical
suggestion.  The Canadian  Manufacturers’
Association had at their Montreal meeting
made a grant of $5,000 toward a study of the
problem of technical education and had
appointed a strong committee to look into
the matter. He suggested that the CAS.E
might put before the committee referred to
above the proposition that if the Canadian
Manufacturers’ Association and the Govern
ment would give grants to supply working
models of power equipment the C.ASE
would look after the work of having these
models taken from centre to centre and fully
explained to engineers throughout the
country,

Mr. Crockett, as Secretary of the National
Executive, made the pleasing announcement
that four new lodges were seeking charters
I'his was conclusive proof of the growth of
sentiment favorable to the C.A.S. E. through
out the country. He concluded with an
enthusi

tic reference to the educational
purposes of the association

Bro. W
to the toast *

Noiris, of London, responded
Sister Societies,” by an earnest
wppeal that when the Toronto and other
lodges in large centres were considering the
need of greater technical education they
should remember the needs of the smaller
centres, even to the man running a plant in
the outlying districts. There should be
made, he emphasized, an effort to let each

lodge

benefit from new ideas and inereased
knowledge imparted to members of other
lodge

God save the King

Manufacture

Qt RIDE
noisy factory reduces the efficieney of em-
ployees, is the claim made by the Pichrome
Hide Co., in a booklet just issued on Quride
gears. Quride is a remarkably tough, dense,
insoluble substance produced by subjecting
hides to a patented chemical treatment
which changes the albuminoids to fibroids.
Quride is, therefore, peculiarly adapted
to use in gears whenever the elimination of
noise is desirable, and has proved suceessful
in many places where, on account of the
presence of oil, grease, naptha, or other
solvents, rawhide or fibre could not be used.
Quride gear blanks in sizes up to thirty inches
are furnished to many manufacturers, who

s’ Catalogues

Gears—That an  unnecessarily

vember 6, 1908

Other uses
of Quride are almost unlimited, as by slight
modification of the process any degree of
hardness or flexibility can be produced. Its
use for ear seat covering is illustrated in
another bhooklet recently issued.

Either of these booklets will be sent on
request to John Millen & Son, Limited,
Montreal, who are the Canadian distributors

cut and mount their own gears

Officers of C.A.S.E.—1908-09

President -Chas. Kelley, Chatham.
Vice-President —W. McGhie, Toronto.
Secretary —W. A, Crockett, Mt. Hamilton.
Treasurer—A. M. Wickens, Toronto,
Conductor—]J. J. Heeg, Guelph.
Doorkeeper ~W. Norris, London.

SECRETARIES OF LODGES.

W. B. Archer, 213 Pape Ave., Toronto.

C. A. Leckie, 58 Ashley St., Hamilton.

J. Ogle, 73 Richmond St., Brantford.

F. J. Merrell, 38 Fourth Ave., Hintonburg.

J. J. Heeg, Box 825, Guelph.

C. Emmeritz, 186 Victoria St., Berlin.

Chas. W. Dobbin, Waterloo,

J. Congdon, Box 113, Chatham.

Wm. Johnston, National Table Co., Owen
Sound.

E. W, Geiger, Preston.

P. J. Milne, 164 Bagot St., Kingston.

J. J. Jacob, 99 Crawford Ave., Windsor.

E. Preston, Petrolia,

W. Norris, 47 Bipam Ave., London.

A. Scrimgeour, 362 Brunswick St., Stratford.

S. D. Spire, Box 523, St. Thomas.

John A. Baldwin, Midland.

THE C.AS.E. PREAMBLE.

« This Association shall at no time be used
for the furtherance of strikes or in any way
interfere between its members and their em-
ployers in regard to wages. It shall recognize
the identity of interests between employer
and employees and shall not countenance
any project or enterprise that will interfere
with perfect harmony between them. Neither
shall it be used for political or religious
purposes: Its meeings shall Le devoted to
the promotion of educational, professional
and mechanical knowledge.”

TO SELL OR NOT TO SELL.
(Hamlet's Soliloquy in its commereial appli
cation.)

To sell or not to sell?

That is the question,

Whether ’tis better to send the goods

And take the risk of doubtful payment.

Or to make sure of what is in possession,

And declining, hold them,

To sell, to ship, perchance to lose

Aye, there's the rub!

For when the goods are gone

What charm can win them back

From slippery debtors?

Will bills be paid when due?

Or will the time stretch out till erack of doom?

What of assignments, what of relatives,

What of uncles, aunts and mothers-in-law,

With claims for borrowed money?

What of exemptions, bills of sale, and the
compromise

That cooly offers a shilling a pound?

And no lawyer’s fees,
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Use of the Low Pressure Steam Turbine’

Instances of Where the Output of a Power Station Has Been Increas-
ed Without Increasing the Boller Oapacity by Installation of Low
Pressure Steam Turbine and, in Case of Non-Condensing Engines, Con-

In this period of keen competition, when
the profit in almost every line of manufac-
ture is represented by the value of what was
discarded as worthless but a few years ago,
it becomes not only desirable but absolutely
essential to the success of any undertaking
to carefully investigate each item which goes
to make up the cost of the finished product.

To analyze and discuss all of the items
which when combined represent the manu-
facturing cost is beyond the scope of this
paper. The writer will, however, endeavor
to present for your consideration some facts
which it is hoped may be of material assist-
ance in reducing to a minimum one of these
items, the importance of which varies materi-
ally with the class of goods manufactured,
namely, the production of the power for
operating the producing machinery.

You will agree with me that this desirable
result can be accomplished if every pound
of steam generated in your boilers can be so
utilized as to deliver in useful work from
25 to 100 per cent. more available power
than is at present being obtained under such
conditions as not to increase the cost of the
other items

The prime object of this paper is, therefore,
to call to your attention a recent engineering
development which will effect immense gains
in capacity and economy in existing power
plants without involving any sacrifice or
abandonment of any part of the present
equipment, accomplishing this result with a
minimum of additional investment

While the reciprocating steam engine is a
highly efficient piece of apparatus for utilizing
the available energy of steam between boiler
pressure and atmospheric pressure, it is a
comparatively inefficient piece of apparatus
for utilizing the available energy of the steam
in its lower ranges below atmospheric pres-

sure,

On the other hand the supremacy gained
by the steam turbine has been largely due to
the fact that it as efficiently utilizes the avail-
able energy of steam in the lower as in the
higher pressure ranges, and there being as
much available energy in steam below the
atmospheric line as there is above it we are
led to the investigation of the results to be
obtained from the use of the reciprocating
unit in its most economical field (the higher
pressure ranges) combined with the turbine
for the most economical transformation of the
low pressure ranges

Tuae Low Pressure TURBINE

The low pressure turbine is designed to
take steam at one pound gauge pressure and
efficiently utilize its energy in the lower
ranges to one-half pound absolute, or, in
other words, a 29-inch vacuum, at water rates
from 30 to 50 pounds per kilowatt-hour at
the switchboard, in accordance with size
and local conditions.

* Abstract of i?‘:per before National A;Qm:lali:;n
of Cotton Manufaoturers, September, 1008.

t; Thus Red

By Crnas. B. BurLEIGH

The low pressure turbine can be advan-
tageously applied in any case where recipro-
cating engines are now used, and their
application will always afford a large improve-
ment of economy and increase the power out-
put without increase of boiler plant.

This applies whether engines are now
operated condensing, or non-condensing,
delivering their output electrically or me-
chanically, and also applies to engines which
operate on intermittent loads, since the
delivery of low pressure steam can be equaliz-
ed by suitable steam regenerating apparatus.

In many existing plants engines are oper-
ated non-condensing because cooling water
is not conveniently available.

Such practice may be legitimate with
reciprocating engines because the gain by
condensation with engines is comparatively
small and, in many cases, may not pay for
the additional complication and expense
incident to the installation and operation of
cooling towers or condensers

If low pressure turbines are used, however,
we can expect to obtain about as much
power fro.a the turbine working below the
atmosphere as we do from the engine above
the atmosphere, and with this great gain
obtainable there can be no question as to the
economy of installing condenser facilities
and low pressure turbines, even where cooling
towers would be required

There are already in existence plants where
low pressure turbines have been installed in
connection with engines previously used
non-condensing, and by such installation
with cooling towers, the output of the plant
has been practically doubled without any
addition to fuel consumption or attendance
Permit me to be specific in this statement
and cite a 1,000 h.p. non-condensing engine
plr\nl operating 3,000 hours per year at 2 5
pounds of fuel per h.p., or 3,750 short tons
of coal per year,

By the addition of a 1,000 h.p. low pressure
turbine with a suitable cooling tower, made
necessary by local conditions, capable of
maintaining a 28-inch vacuum, the plant
was made to deliver 2,000 h.p. 3,000 hours
per year at 1.25 pounds of fuel per h.p. hour,
or 3,750 short tons of coal per year. The
plant as doubled in output required no
addition to the boiler equipment, nor was
any additional labor made necessary.

The most ready field for the introduction
of low pressure turbines is found in existing
condensing plants which ‘operate ‘with reci-
procating engines. In such plants immense
gains can be accomplished by the use of
low pressure turbines either with existing
condensers or with improved condensing
facilities. The gain by high vacuum in tur-
bines is so much greater than in engines that
it will generally be worth while to install
condensing facilities of the most improved
kind with the most improved pumping facili-
ties. Where low pressure turbines are in-
stalled, the exhaust pressure of engines will

Materially the Cost of Power.

be above the atmosphere. There will,
therefore, be no air leakage around piston
rods and valve stems, and it will be possible
to maintain better degrees of vacuum than
those which are generally experienced in con
densing engine plants where there is more or
less leakage of air and little incentive for the
production of high vacuum.

The possibilities of the low pressure will
be more readily understood if we consider
the available work in different ranges of
steam pressure. If saturated steam operates
from a pressure of 150 pounds gauge to a
pressure of one pound above the atmosphere,
the available energy is about 132,000 foot
pounds per pound, and if saturated steam
operates from a pressure of one pound of
steam above the atmosphere to a vacuum of
28} inches, the available energy is 146,000
foot pounds per pound of steam. In a
mixture of steam and water issuing from an
ordinary steam engine exhausting at a pres
sure of one pound above the atmosphere, the
above available energy is reduced to about
132,000 foot pounds per pound if we work to
a vacuum of 28} inches. Thus under these
very ordinary conditions there is as much
work available in the low pressure ranges as
in the high. In a turbine properly propor
tioned for such work the efficiency in these
low pressure ranges is better than the high
pressure part, while in the reciprocating en-
gine the return from the low pressure steam
is relatively very small

In most condensing engines the gain over
non-condensing conditions does not exceed
30 per cent. even under the most favorable
conditions of load, and under overload con-
ditions the gain by condensing is much
smaller. In most cases a reciprocating
engine which is operated condensing will give
at least 75 per cent. of the output with the
same steam used non-condensing. This
steam being taken into a low pressure turbine
with good condensing facilities will add
nearly, if not quite, as much work as it gives
in the engine. We can, therefore, under
ordinary conditions get a net gain of 50 per
cent. over existing condensing engine service
by installing low pressure turbines, and under
overload conditions where the efficiency of
the engine falls off and where its gain by
vacuum is greatly diminished, the rate of
improvement will be much better.

AN Exawrre or Power GaiNep

The Philadelphia Rapid Transit Co., in
1905, installed at its power station on Thir-
teenth and Mt. Vernon streets an 800 kilo-
watt Curtis low pressure turbine. This sta-
tion was equipped with four 1,500 h.p. and
one 2,200 h.p. Wetherill Corliss engines
which had always been operated non-
condensing for the reason that cooling water
was not available,

An Alberger condenser having 8,000 square
feet of cooling surface together with a cooling
tower, was installed for use with the low
pressure turbine,
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The rotary pumps in circulating the cooling
water are direct connected to a 120 h.p.
interpole motor,

The average vacuum obtained is 28 inches.

The 1,500 h.p. engines are each direct
connected to a generator which develops an
average of about 2,000 amperes at 575 volts.

The turbine takes steam from the common
exhaust main at a pressure of one pound
above the atmosphere and is provided with
four wheels, each with a single row of buckets.

Exhaust steam from one engine when de-
livering 2,000 amperes is sufficient to deliver
an output from the turbine of 1,300 amperes
at 575 volts, with no increc 2 of back pressure
on the engine.

As about 150 amperes are required to
operate the auxiliaries the net gain from the
turbine is from 1,000 to 1,200 amperes or
approximately 66§ per cent.

As the maximum gain possible from the
use of a condenser without the turbine would
not exceed 25 per cent., it will at once be seen
that the turbine produces a gain of 41§ per
cent. over this arrangement

The generator used in conjunction with
this turbine is a direct-current machine, six
pole, 1,200 revolutions, but the unit is not
fitted with a povernor.

With the turbine taking steam at atmos-
pheric pressure with 2 inches absolute back
pressure in the condenser a water rate of
36 pounds per kilowatt is guaranteed at full
load. The conductors from the turbine
generator are connected by common bus
bars with the leads from the engine driven
unite

As before stated, this turbine is peculiarly
simple, consisting of nothing but the wheels,
shell and generator without governor. It
is prepared therefore to take all the steam
delivered to it at all times from the recipro-
cating units, and the cycle of operation is
somewhat as follows:

If the engine driven generators tend to
take more than their proportion of load, the
engine governors admit an additional volume
of steam to produce the necessary energy,
and the engines in turn deliver more steam
to the turbine, tending to speed it up, thus
increasing the voltage on the turbine driven
generator, which tends to take more work,
thereby lightening up on the engine driver
generators, which makes the regulation auto-
matie.

As the load conditions were such as re-

quired further increase, a second 800 kilowatt
Curtis low pressure turbine, condenser and
cooling tower was installed early in 1906
under similar conditions, taking steam from
the same exhaust header and delivering cur-
rent to the common bus bars.
» All the auxiliaries required in connection
with the turbines, condensers, and cooling
towers, are motor driven, with the exception
of two dry air pumps and one step bearing
pump and two discharge pumps, the exhaust
from which is utilized for heating the feed
water, and the current required to operate
them is about 14 per cent. of the output of
the turbines.

The two turbines are operated about
eighteen hours a day, and the only attention
required is commutator attention and the
usual attention given to pumps.

The coal consumption for all purposes at
this station the first six months of 1905, before
the turbines were installed, averaged 4.48
pounds per kilowatt-hour.

The coal consumption for all purposes for
first six months of 1905, after the turbines
were installed, averaged 4.08 pounds per
kilowatt-hour, showing a saving of 0.4 pounds
of coal per kilowatt-hour,

As the total output of the station for the
first six months of 1905 was 20,346,800
kilowatt-hours, this shows a saving of
4,039 tons of coal, or 8,138 tons for the year,
which figured at $3 per ton, amounts to
$24,414.00.

As these two turbines are not using sll
the exhaust from the five engines, it is plain
to be seen that when their load requirements
necessitate further increase, the installation
of additional low pressure turbines capable
of utilizing all the exhaust steam will cut their
coal consumption down to at least three
pounds per kilowatt-hour. and pay a hand-
some return on the investment.

Looking at this plant from a first cost
point of view, the original steam equipment
cost somewhere in the neighborhood of $100
per kilowatt, and to have increased their
capacity on its original lines would have
required an investment proportionately equal
to the original investment; the low pressure
turbines, with cooling towers, however, were
installed at an expense of approximately $50
per kilowatt, and as the turbines were utilizing
the energy in the steam previously unused,
the fuel consumption was not increased a
pound, or in other words, considering one of
the 1,500 kilowatt units operating with one
of the 800 kilowatt pressure turbines
under the new arrangement, 2,300 kilowatts
were made available at no more expense ¢
regards fuel and attendance than was pre-
viov-'y necessary to deliver 1,500 kilowatts
to the distributing mains.

The Scranton, Pa., street railways were
equipped with four simple non-condensing
Corliss engines, as follows

low

Rated Kilo-

h.p watts

No. 1 Allis, 42x54, at 97 rev.. 1,400 1,000
No. 2 Dick’n, 26x48, at 80 rev.. . 400 300
No. 3 Cooper, 26x48, at 80rev... 400 300
No. 4 Cooper, 30x38, at 97 rev... 750 500
2,950 2,100

Engines operatei at an initial pressure
of 115 pounds

No. 1 and No. 4 were connected direct,
and the other two belted to individual gen-
erators of the capacities named.

The average output of this plant is 1,500
kilowatts while the maximum requirements,
of short duration, taxed the entire plant to
its utmost,

The exhaust of these four engines led into
a common tee, from the top side of which
emerges a 30-inch free outlet to th: atmos-
phere.

Early in 1906 a 500 kilowatt Curtis low
pressure turbine was installed taking stear
through a 14-inch pipe connected to the 30-
inch outlet, and exhausting through a con-
denser supplied with cooling water brought
from the Lackawanna River, a distance of
450 feet, with a lift of 54 feet to the condenser
head, at mean height of the river.

The turbine, therefore, works between the
atmospheric pressure and 28-inch vacuum
at a water rate of about 35 pounds per kilv
watt hour, or less than 20,000 pounds of
steam per hour at its full-rated capacity,
while the engines, aggregating about 3,000
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h.p.,, will, at U pounds per h.p. exhaust,
when working at their rated capacity, 90,000
pounds in the same time.

There is here, therefore, an excellent
opportunity for the installation of at least
two or three similar low pressure units as
soon as the load conditions warrant further
increase. The method of using the turbine
output is similar to the case previously men-
tioned.
Low Pressure TurBiNe wite CoMPOUND
ConpexsiNg ENGINE,

There is a plant in East St. Louis in which
is installed an 800 kilowatt low pressure
turbine equipped with a 500 volt, direct
current generator, which is used in multiple
with the engines from which the turbines
receive their steam. This equipment is
utilized for operating the railroad. There is
also installed in this station a 1,000 kilowatt
low-pressure turbine equipped with an
alternating current generator taking steam
from the same exhaust header and delivering
its output for an entirely different purpose,
that is, the operation of light. and stationary
power throughout the district.

For the benefit of tlose who are inclined
to feel that while the r.dvantages of the low
pressure turbine may be all that are claimed
for it when used in conjunction with a non-
condensing engine or possibly with a condens-
ing engine which gives poor economy, but
are inclined to be extremely s-eptical as
regards its usefulness when used in conjunc-
tion with a first-class compound condensing
engine, which by itself is producing excep-
tional results, I would like to familiarize you
with the results of an investigation and
recommendations which I recently had occa-
sion to make in one of the most economical
steam-electric power plants in New England.
The general arrangement of this plant is as
follows:

The boiler floor level is considerably below
the engine floor level; the basement is still
lower. This arrangement leaves nearly 14
feet clear height in the basement, and gives
excellent space for the primary heaters, air
pumps, exciter engine and the rest of the
machinery there installed. Babcock & Wil-
cox boilers, each having 3,964 square feet of
heating surface, 67.6 square feet of grate sur-
ace and 125 square feet of superheater coils,
are installed. The feed pumps are Blake
duplex outside-packed plunger pumps, driven
by tandem compound steam cylinders.

The feed passes through a main heater in
the main engine exhaust pipe, through a
closed auxiliary heater where it receives heat
from the feed pumps and air pump exhausts,
and then through a Green economizer to the
boiler. The condensers are Blake vertical
twin jet condensers.

The cooling water is taken direct from a
river flowing by the plant.

The engines are two McIntosh & Seymour
vertical, two-cylinder, cross-compound 18
inches and 38 by 42 inches, each developing
760 indicated h.p. at 0.24 cut-off with 135
pounds initial steam pressure and 26 inches
effective vacuum, and each direct-connected
to 600 kilowatts, 60 cycle alternating current

generators operating at a speed of 120
revolutions per minute, g ]
# Each high pressure cyunder is jacketed

0 the barrel, and both heads and the jackets
are piped in series; the steam enters the
jacket on the top head, passes into the barrel
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Jacket, goes to the jacket on the lower head
and then to the reheater coils. There being
no separate steam supply to the reheater
coils, nor any separate drain from the high
pressure jackets, it is not possible to use
either jackets or reheater alone,

The receiver is a large cylindrical drum at
the back of the engine and close to the
cylinders.

The reheater consists of one or more coils
of pipe in the receiver., The low-pressure
eylinder is unjacketed

I have gone into the principal details of
this plant that you may appreciate the fact
that the highest economy was sought in its
design and that the desired results were ac-
complished is evidenced by the fact that
when tested by Lionel S. Marks, Assistant
Professor of Mechanical Engineering at
Harvard University, engine No. 1, operating
at 139.5 pounds pressure at the throttle,
superheated 75° F., exhausting into a vacuum
of 26.27 inches, carrying a load of 485 kilo-
watts, produced a water rate at the switch-
board of 19.52 pounds of steam per kilowatt.

Engine No. 2, operating at 133 pounds
pressure at the throttle superheated 55.5° F.,
exhausting into a 26-inch vacuum, carrying
a load of 577 kilowatts, produced a water
rate of 19.51 pounds of steam per kilowatt

The condensers previously mentioned were
capable of maintaining a 28-inch vacuum
under full load conditions, but the gain made
by the engines from this vacuum not being
commensurate with the expense of maintain
ing it & vacuum between 26 and 27 inches was

ordinarily maintained

The location of the condensers with rela-
tion to the engines was such as to offer ample
floor space for the installation of low pressure
turbines between the exhaust from the low
pressure cylinders and the condenser by
simply taking out a section of the exhaust
and introducing the turbine

T'he load conditions in this plant being
such that the daily output is from 750 to
900 kilowatts continuously and required the
running of both units partially loaded day
in and day out, and under these condition
they operated at an average water rate of
27 pounds per kilowatt

A careful investigation of these units
developed the fact that each was capable of
developing from 15 to 20 per cent. over full load
when exhausting to atmosphere at a water
rate of 25 pounds per kilowatt at full load

THE

and 27.5 pounds at 10 per cent. over full
load

T'herciore operating one engine non-
condensing at 575 kilowatts at a water rate
of 27.5 pounds would deliver 15,812 pounds
of steam per hour

The quality of this exhaust steam for 75
degrees Fahrenheit contained in the steam
delivered to the engine 100 per cent.

The water rate of a 500 kilowatt 1,800
revolution turbine supplied with this steam
at atmospheric pressure and exhausting into
a 28-inch vacuum, which their condenser is
capable of maintaining, would be 33 pounds
per kilowatt,

It will be readily seen that the engine will
deliver enough steam when operating 575
kilowatts to enable us to obtain from it 480
kilowatts from the turbine or a total of 1,055
kilowatts from the combined unit, at a water
rate of 15 pounds per kilowatt,

That while they are now operating 900
kilowatts at 27 pounds of steam per kilowatt
hour, using 24,300 pounds of steam per hour,
an investment of less than $20,000 will reduce
the steam consumption to 17 pounds per kilo-
watt hour, which would require only 15,300
pounds of steam per hour.

Figuring an evaporation of 10 pounds of
water per pound of coal this would represent
a saving for 300 days of 10 hours each of
1,350 short tons, or at $3.00 per ton a yearly
saving of $4,050, which would pay for the
turbine complete in five and one-half years
plus an 11 per cent. interest on the invest-
ment

By piping the exhaust of both engines to
the turbine and connecting it through suit-
able valves with both condensers, the tru-
bine can be used with either engine, thus
making either engine a spare for the other

Immense benefit can be derived from the
use of low pressure*turbines in mechanically
operated manufacturing plants. Take for
instance a mill or other manufacturing estab
lishment mechanically operated by means of
se is desirable

belts or ropes where an incre
ind either due to the shape or position of
land available this addition cannot be
economically or satisfactorily reached by
belting and shafting, the low pressure turbine
offers an ideal solution of the problem, per
mitting the electrical operation of the
sections which are awkward to reach mechani
cally

In closing eaution should be made not to
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entertain & wrong impression of the idea
intended to be conveyed, that is, 1 feel that
the turbine will more economically utilize
the steam energy, hoth above and below the
atmospheric line, than the reciprocating
engine and therefore is entitled to first con
sideration in a new installation, but where
an inere > 18 necessary to an existing reci
procating plant, the low pressure turbine
can oftentimes be used to better advantage
than any other piece of apparatus, without
entailing increase in boiler plant or buildings
proportionate to the increase in capacity,
and in many cases without any increase of
the items mentioned
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