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FRANXLIN, PA.
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AND SIBLEY'S PERFECTION VALVE AND SIGNAL OILS.
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five years, when the conditions warraat it.
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of skilled rallway mechanics of wide and varied experience.
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t

STREET RAILWAY LUBRICATION
A SPECIALTY

Flease wrise Home Offies for fursher parsiewlars.

CHARLES MILLER, President.

WESTINGHOUSE
Air Brakes
FOR STEAM AND ELECTRIC RAILWAYS

American Automatic Slack Adjusters
Electrical Apparatus

OF EVERY DESCRIPTION
FOR YRE DOMINION BY

~ Canadian Westinghouse Co., Limited
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District Ofoes: '
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Are in a class by themselves in comparison with all other makes of compressed
air devices. We can produce figures showing where our tools have saved from
85 to 50% in labor, which is one reason why Lthey are being used by fully 957 of

Branches:

the pneumatic tool users to-day. Write us for Catalogue No, 30, descriptive of
our new types of drills and other devices.

THE HOLDEN COMPANY, Limited

MONTREAL TORONTO L (] T
302 8t. James St. 42 York St 2015 Portage Ave. P.0. Box 623
Addrees Nearest Office

EDGAR ALLEN & GU, Limited

330 ST. JAMES STREET, MONTREAL

Manufacturers of

Best Cast Steel for Engineer's Tools
SoLe Maxers or Tne EDGAR ALLEN

HIGH SPEED STEEL

TAR Y
TRADE - MARK.
JAIR-HARDENING

Complete Stocks are carried at our Montreal Office and by our Agents—

AR, 'mum Machinery Co., Vancouver : H. W, Petrie, Limited, 'l'onnuo and
The Brydges Engineering & Supply Oo., Limited, Winnipeg
Manager for Canada—Tros. Hamprox, 350 St, James Street, Mcmn-l

Tramway Points and Crossings, Crusher Jaws, Etc., of

ALLEN'S MANGANESE STEEL
Imperial Steel Works, Sheffield, England
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BUTTERFIELD & CO.

ROCK ISLAND, P.9Q.

MANUFACTURERS OF

All Kinds Taps, Dies, Screw
Plates, and Reamers for Railway
and Engineering Work

TEN THOUSAND LOCOMOTIVES ARE EQUIPPED WITH

THE PYLE-NATIONAL
ELECTRIC HEADLIGHT

PROTECTING 30,000 ENGINEERS AND FIREMEN AND
THE LIVES OF MILLIONS, AND AN IMMENSE
AMOUNT OF PROPERTY

DES MOINES (lowa)

ELATERITE PAINTS

make them. The test of time, under the most extreme conditions, has
proved them to be what we claim for them :: . ,, . ]

THE BEST PRESERVATIVE MATERIALS
No. 10—Metal Preservative Paint—For use on structural iron, bridges,
tramway poles, iron cars, pumps, tin or metal roofs, all kinds of machinery,

No. 30—Heat Resisting Paint—For use exclusively upon Railway Locomotive
ront ends and fireboxes,

No. 35—Smokestack and Boiler Paint—For yse on boilers, smokestacks,
furnaces and all metal surfaces which are exposed to heat,

No, S0—Waterproofing Paint—For use in coating eloth or felt surfaces, and
Roofs of passenger Coaches,

Highest Testi from o

Railways.
For any further Information or Prices, Address ;

The Elaterite Paint & Manufacturing Co,, TORONTO, Ont,
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THE PARMELEE WRENCH

The acme of perfection in a pipe in plye wrench. Cannot crush or flatten the pipe.
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RICE LEWIS & SON, Limited

NORTON BALL BEARING JACKS
NORTON MADE IN CANADA by

For all Classes of Service
NORTON  JOURNAL

. JACK JACK A. 0, NORT(II. "IO., colticook, Quoboo

Standard on the Leading Railroads.

Send for Complete Catalogue showing 50 styles,
8 to 70 tons capacity.

Most extensive service
has demonstrated
the efficiency and
safety of the
PiNTscH SysTem
under all condi-
tions of service

The

-2 RECTOR ST.

THE STANDARD TOOL
JESSOP,S STEEL STEEL OF THE WORLD
Nothing better for Tools of every description, such as Taps,

Dies, Reamers, Punches, Chisels, Miners’ Drilis,
Axes, Saws and all high-grade Tools. Also

1 h
JESSOP’S “ ARK " %y STEEL uhédhiiiesia
Complete stocks of above kept on hand.
Crrer Canapian Orrice axp WagkmOUSE;
WM. JESSOP & SONS, Limited, Jessop Building, 80 BAY 8T., TORONTO

CHAS. L. BAILEY. Canadian Manager.
THE JAS. ROBERTSON C0., Limited, Montreal, Agents for Maritime Provinoes

Engineering Practice,
Stevens Institute,
COST 14 PER HOUR
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“47” Val’ieties of Coal-0il Lighting

Specialities >

Also  * Kolloid=Wolfram Tungsten Lamps
and “ Brilliant "’ and * Eureka ” Carbon Lamps

The Ontario Lantern & Lamp 9_&

Hamilton, 3 Ontario
CAREY'S ROOFING

Without an eguul for all Rallroad Buildings
Over 20 Years constant service
Recognized by Leading Railroads everywhere for its superfority
CAREY'S 857 MAGNESIA LOCOMOTIVE LAGGING
CAREY'S TRAIN PIPE COVERINGS
857 MAGNESIA STEAM PIPE AND BOILER COVERINGS

RM;. Paints Asbestos Packings SUPERIOR
Cold Water Paints Asbestos Paper and Mill Board PRODUCTS

THE PHILIP CAREY MFG. CO.

Branches Everywhere.
Factories :—

Ger.eral Offices :—
Lockland, Ohio, Plymouth Meeting, Pa., Baldwinsville, Mass,, Lockland, Ohio.
Hamilton, Ont., Canada, under construction.

CANAGIAN GOLD CAR HEATING & LIGHTING CD.

LIMITED
492 St. Paul St., Montreal, Que.
MANUFACTURERS OF

ELECTRIC, STEAM AND HOT WATER
HEATING APPARATUS FOR RAI.WAY CARS

Catalogues and Circulars Cheerfully Farnished.
Improved System of Acetylene Car Lighting
Largest Manufacturers in the World of Car Heating Apparatus

WE CARRY IN STOCK

and Shears Flue Expanders Tister Special Staybolt Iron
Flue Welding Machines Flue Cutters Ryerson XX Engine Bolt Iron
Flue Rattlers Glyco Bearing Meta! Bethlehem Tool Steel
utonatic K.{tuuu Glyco Car Journal Bearings Locomotive Jacket Iron
rank Pin Truing Machines Lennox Rotary Bevel Shears Fire Box Steel
Valve Seat Facers Deep Stamping Steel Staybolts

JoserH T. RYErRsoN & Son.

CHICAGO NEW YORK PITTSBURG
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The finest floor-covering yvu ever saw is
FLOORGLAZE. If you could see it stand up
against all kinds of tests, especially in railway
use, and retain it’s hrilliant, glass-hard
surface under the hardest possible wear,

you wouldn’t want to see anything else
used for painted work. |

wears ON not |
F rg].ﬂzc off the surface
Made in 10 standard shades—but we work up

to any desired colored scheme. Samples and
estimates from

The Imperial Varnish & Color Co,, Ltd

TORONTO, ONT.

LONDON MAGHINE TOOL CO., Limited

Hamilton, Canada

MANUFACTURERS OF

High Grade Machine Tools

For Locomotive and Car Shops

Sales Ofice Room 1206 TRADERS BANK BUILDING

TCRONTO, CANADA
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T nm KERR :2 VALVES

Write for Catalogue to-day
and get acquainted with what
we oan f you with better
than anyone else.

All of our valves aro testea.
Sadthe "B “ol “material and
Spoctty Hrel doa "B "t
THE KERR ENGINE CO., Limited
VALVES AND HYDRANTS
WALKERVILLE. . ONTARIO

|&

- Sl ¥
CONTINUOUE JOINT WEBER JOINT WOLHAUPTER JOINT
Over 50,000 miles in use. Rolled from Best Quality Steel

The Rail Joint Co. of Can., Ltd, ®>=;=.c2.7~ Montreal

Makers of Base Supported Rail Joints for Standard and
Special Rail Sections, also Girder, 8'ep or Compromise, Frog
and 8witch, and | & Rail Joi y P by P

Green
Chain
» Grate
Stokers

Mighest Capacity

‘_M’

Automatic Labor-8aving Smokeless Cheap Fuel Highest Efficiency

Green Engineering C..

Commercial National Bank Bldg.,, - OCHICAGO, ILL.
Farmers Bank Bldg., * 9 = PITTSBURG, PA,
GENERAL FOUNDRY WORK A SPECIALTY
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Nothing to equal them
has ever been made
THE GUTTA PERCHA&RUBBER MFG. CO. OF TORONTO, Limited

Toronto, M ] Calgary, V

The GOLDIE & McCULLOCH CO.

LIMITED
GALT, - ONT., - CANADA

BUILDERS OF HIGH-GRADE

ENGINES, BOILERS, PUMPS, HEATERS

CONDENSERS AND ALL TRANSMISSION AND ELEVATING
MACHINERY, SAFES, VAULTS AND VAULT DOORS
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THE CANADA  Reid & Brown
[RON CORPORATION| moor raussss
S~ STEEL BEAMS
CAR WHEELS i::::‘lm
CAST IRON WATER AND :o!.::::' "
GAS PIPES .
FLANGED PIPE, Alw&y-_ln stock
SPECIALS, Ete. IRON CASTINGS and
CASTINGS of all kinds | @ENERAL FOUNDRY WORK
PIG IRON, ORE OFFICE AND WORKS :
HEAD OFFiCE ; 63 Esplanade 8t. E
IMPERIAL BANK BUILDING st
MONTREAL Phones | Miain 2380

LOCOMOTIVES

FOR ALL CLASSES OF SERVICE

Consolidation Type Freight Locomotive
Built for Eastern British Columbia Raiiway

Total weight of engine in working order, 186,310 pounds.
Weight on driving wheels, 166,100 pounds.
Diameter of driving wheels, 51 inches.
Boiler pressure, 210 pounds.
Cylinders, 20 x 28 inches.
Maximum tractive power, 39,200 pounds.

MONTREAL LOCOMOTIVE WORKS, LTD.

(Bank of Ottawa Bullding, MONTREAL, CANADA
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MOVTREAL STEEL, WORKS, Limied

Manufacturers of

STEEL CASTINGS

(ACID OPEN HEARTH SYSTEM)

SPRINGS, FROGCS,
SWITCHES, SIGNALS

For Steam and
Electric Railways

MANGANESE STEEL CASTINGS

MONTREAL

For Sale
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M, Asmssros ano RAILROAD SUPPLIES

Asbestos Roofing Pipe Coverings

‘ar-Bestos Roofing Traln Pipe Coverin,
ransite Smoke Jacks J-M. Sectional Conduit
Hllih Pressure Asbestos Packing Asbestos and Magnesin Loco, Lagging
Vulcabeston Pump and Rope Packing Asbestos Cements
Vulcabeston Garkets Hair Felt
Throttle Packing Keystone Hair Insulator

Sheet and Grunulnto’d Cork
Our New Oatalogue No, 251 sent you on request

| THE CANADIAN H. W. JOHNS-MANVILLE CO., Limited. TORONTO

Largest Manufacturers of Asbestos and Magnesia Products in the World.

When in Toronto stay at the

PRINCE GEORGE

SAM'L M. THOMPSON, Prop.
Cor. KING and YORK STS.
Headquarters for

The Central Railway and Engineering Club of Canada

Polson Iron Works Limited
TORONTO

ENGINEERS, BOILERMAKERS AND STEEL SHIPBUILDERS
HEINE SAFETY WATER-TUBE BOILERS

Canadian Agents for
The B. F. Sturtevant Company, of Boston
Manufacturers ot Fans, Exhausts and Blowers, Etc.

For Sale
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“DETROIT”
BULLSEYE
LOCOMOTIVE

LUBRICATOR

QA The Simplest, Safest, Most Economical and Efficient offa 1l
Locomotive Lubricators
Occupies 257 less cab space. has 357 less variely of parts, and 857
less metal joints than its nearest competitor.

30 € DerrOIT luBRICATOR (OMPANY.
Send for Pamphlet, DETROI T, U.S. A

The SHARON COUPLER

Also TOWER, CLIMAX, LATROBE, CHICAGO,
MELROSE AND MUNTON STEEL COUPLERS

FOR FREIGHT, PASSENGER AND LOCOMOTIVE

THE NATIONAL MALLEABLE CASTINGS COMPANY

Cleveland Toledo Sharon
Chicago Indianapolis Melrose Park

For Sale

WICKES
Vertical Water Tube Boiler

BUILT BY

Tue Wickes Boier Co.
“Baginaw, Michigan US.A.
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THE IDEAL BEVERAGE
hor: 404 In Sparting sondbionr b ety B oot

ASK FOR
And when chemists announce ) '
its purity and judges its merits,
one needs look no further. - -
(LONDON)

DUNLOP
“Sunset” Red

A high pressure packing for all purposes. Write for a sample and test it

out for your own satisfaction.
m The Dunlop Tire & Rubber Goods Co. Limited

Toronto M Winnipeg Vancouver
Calgary

ontreal
8t. John, N.B. Victoria
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PROCEEDINGS OF THE CENTRAL RAILWAY AND
ENGINEERING CLUB OF CANADA MEETING.

Prince George Hotel, ToronT0, November 16, 1909.
The President, Mr. Jefferis, occupied the chair.
Chairman,—

The first order of business is the reading of the minutes
of the previous meeting. You have all had a copy of these
in the journal, therefore it is in order for someone to move that
the minutes be adopted as read.

Moved by Mr. Fletcher, seconded by Mr, Baldwin, that the
minutes of the previous meeting be adopted as read. Carried.

Chairman,—

The second order of business is the remarks of the Presi-
dent. I suppose you all know that you are not in the usual
room to-night. There is a convention going on here and they
are occupying our usual room so that we will have to put up
with this room to-night.

I hope you have all recovered from the effects of the Social
Evening. I was very much impressed by the sociability
of the members and their friends. No doubt everybody
enjoyed himself very much. The Glee Club selections were
a very great success, and they came as a great surprise es
cially to the singers. Our Reception Committee is the finest
in Canada and deserves a great deal of praise and on behalf
of the Club I have very great pleasure in tendering them a
very hearty vote of thanks,

I am sorry our secretary Mr. Worth, is not with us to-
ight. He is away taking a few days holiday, but his assistant,
;‘dlf.hﬂyde, who is a hard working and valuable member of the
Club will now read the list of new members. We have between
twenty-five and thirty new members to-night.

NEW MEMBERS.

Mr. G. 8. Browne, Fitter, Canadian Pacific Railway, Toronto.

Mr. F. McDonald, Foreman Boilermaker, C ian Pacific
Railway, West Toronto.

Mr. A. Laird, Machinist, Canada Foundry Co., Limited,
Toronto. .

M;i F. Hardisty, Engineer, Grand Trunk Railway, Sarnia

Mr. G. T. Allen Manager, Hoyt Metal Co., Toronto.
Mr. F. A. Corns, i’rincipa.l, DomY:ion Engineering Academy,
Toronto.
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Mr. Chas. Daniel, Foreman, Moulding Shop, Canada Foundry
Co., Limited, Toronto.

Mr. A. L. Reading, Manager, Standard Inspection Bureau,
Toronto. .

Mr. C. D. Scott, Gutta Percha & Rubber Manufacturing Co.,
Toronto.

Mr. J. C. Donald, Foreman Carpenter, Canada Foundry Co.,
Limited, Toronto.

Mr. G. A. Young, Machinist, Grand Trunk Railway, To-
ronto.

Mr. C. A. Tobin, Draughtsman, Economical Gas Apparatus
Construetion Co., Limited, Toronto,

Mr. J. 8. Crassick, Salesman, Consumers’ Gas Co., Torento.

Mr. H. V. Armitage, Foreman, Chapman Double Ball
Bearing Co., Toronto.

Mr. A. H. Kirby, Chief Engineer, Methodist Book Room,
Toronto.

Mr. 8. Tomlinson, Jr., Master Moulder, Toronto.

Mr. F. H. Dence, Traveller, Canadian Fairbanks Co.,
Toronto.

Mr. A. T. Cowpersmith, Engineer, Consumers’ Gas Co.,
Toronto.

Mr. L. W. Swift, Engineer, Grand Trunk Railway, Stratford,

Mr. A. E. Baines, Machinist, Grand Trunk Railway, Strat-

ford.
Mr. J. F. Alexander, Local Manager Babcock & Wilcox,
Limited, Toronto. ’

Mr. F. W. Barron, Chief Engineer, Copeland Brewing Co.,
Toronto. (This name should have been read at the September
meeting.)

Mr. G. Blyth, Engineer, Chapman Double Ball Bearirig Co.,
Toronto.

Mr. W. Dony, Machinist, Grand Trunk Railway, Toronto.

Mr. Jos. J. Moat, Engineer, T. Eaton Co., Limited, Toronto.

Mr. W, Malott, Machinist, International Weather Strip Co.,
Toronto.

Mr. H. W. Robinson, "Toolmaker, Chapman Double Ball
Bearing Co., Toronto.

‘ Mr. R. Titlaw, Machinist, Grand Trunk Railway, Toronto.
Mr. John Adam, Clerk, Stores Department, Polson Iron
' Works Limited, Toronto.

i Mr. J. W. Hetherington, Machinist, Canada Foundry Co.,
Limited, Toronto.

Mr. H. A. Mosher, Manager, Sundries Department, The
Canadian H. W. Johns-Manville Co., Toronto.

Mr. Baldwin,—

I think if this is the result of the Social Evening; we had'
better have another one next month,
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MEMBERS PRESENT.

R. Pearson. A. W, Shallcross.  G. D. Bly.

T. B. Cole. W. J. Woolid, E. Blackstone

G. H. Boyd. W. J. Bird. G. Baldwin

W. E. Cane, A. Chalmers. E. Seeds.

W. F. Commins, E. R. Maltby. B. Clarke.

G. Clarke, W. E. David. H. G. Fletcher.

J. Herriot. A. H. Kirby. J. W. McLintock.

W. Philpotts E. A. Wilkinson.  A. M. Wickens.

C. A. Tobin. H. E. Rowell. J. Hunter,

H. P. Ellis, J. McWater. J. F. Alexander.

R. Stockhill. J. Dewsbury. W. Doney.

A. W. Carmichael. J. E. Stephenson. J. M. Griffin

W. Marchington. H. A. Mosher. H. 0. R. Horwood

G. MeDonald. W. Malott. J. Barker.

G. Bernard. J. Adam. G. Kyle

G. 8. Browne, R. H. Brown. W. E. Archer.

J. Archer. S. Turner, Jr. J. Kyle.

F. K. Evans, G. Blyth. H. Cowan.

H. Armitage. H. Robinson. 0. A. Cole.

J. F. Campbell E. Logan, C. A. Jefferis.
Eddrup. L. 8. Hyde.

Chairman,—

! * I think we shall uire a place of meeting something
larger than Massey Hall if we go on increasing our membership
like this.

If you will turn to page 6, section 10, of the By-laws you
will read the following: - ' ’

“ At the meeting preceding the Annual Meeting a nominating
committee of five shall be elected, who shall present at the
Annual Meeting nominees for each office to be filled; it shall
be the privilege of any member of the Club to nominate other
candidates, the nominee receiving the highest number of votes
for each olioe, to be declared elected.”

It is to the best interests of the Club that the various
industries who have the largest number of members should
be represented on this Committee.

Before you proceed I would like to say that I think this
Nominating Committee should come from the rank and file,
and that none of the officers of the Club should be on this
Committee. Select five men representing the different interests,
of which we have members,

After the list of names has been Freoented by the Nominat-
ing Committee it is the privilege of any member of the Club
to add any other names to this list. The object of the Nomi-
nating Committee is to assist you in the selection of the officers
| for the coming year,
| I will now declare the meeting open for the nomination of
five members for the Nominating Committee.




ENGINEERING CLUB OF CANADA 19

The following members were nominated :

Mr. O. A. Cole, Manager, Philip Carey Manufacturing Co.,
Toronto.

Mr.*J. Herriot, Storeman, Canada Foundry Co., Toronto.

Mr. E. Logan, Machinist, Grand Trunk Railway, Toronto.

Mr. H. Cowan, Foreman, Motor Shops, Toronto Railway
Co., Toronto.

Mr. D. Campbell, Store-keeper, Consumers’ Gas Co., Toronto.

Moved by Mr. Bird, seconded by Mr. Wilkinson, that the
nominations be accepted. Carried.

Chairman, —

I would like to charge the Nominating Committee with
just this one thought that in selecting the officers for next
year they will not lose sight of the workers, at the same time
they must not lose sight of the different interests in the Club
and that the larger institutions will each have, as far as possible,
a representative because we all know that the success of this
Club depends upon its Committees, but there is no doubt
about it that the Nominating Committee will use its best
jud%ment in selecting officers %or the ensuing year.

he next order of business is the reading of papers and
discussion thereof.

We have with us to-night Mr. G. M. Henderson, Mechanical
Engineer, Toronto, who has very kindly consented to read
us a paper on ““Gas engines, their origin and commercial use.’»

Mr. Henderson,—

Mr. Chairman and gentlemen, it gives me very great pleasure
to come before you to-night with this humble effort of mine.

I do not propose dealing with this subject from a technical
point and if you think I am going into the details of clearances
valve areas, and questions of that kind I am afraid you will
be disappointed. I have tried to bring into this paper what
1 have Yenmed during twenty-five years travelling around the
world.

At the present time I am more particularly interested in
small power gasoline plants. The largest power my people
manufacture 1s 30 horse power. We are now contemplating
the manufacture of a 45 horse power engine, but we do not
purpose at present going any higher than that. We confine
ourse ves exclusively to marine engines.
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GAS ENGINES: THEIR ORIGIN AND COMMERCIAL
USE,
By Mr. Gro. M. HENDERSON, MECHANICAL ENGINEER,
Toronro.

Gas engines may be divided into three types:—

1st. Those igniting at constant volume but without pre-

vious compression.

2nd. Those igniting at constant pressure with previous

compression,

3rd. Those igniting at constant volume with previous

compression,

The prineiple of these engines is almost the same as an
ordinary steam engine but the pressure is appied only during
a short portion of the stroke and in some of the earlier types it
was, outside the noise made in running, difficult to distinguish
from a steam engine,

The history of the internal eombustion motor begins with
the invention of cannon. The gun is a motor in which the
working substance is the gas resulting from the combustion of
the powder and in whieh the work is done on the projectile,
Giving it effective energy such a motor is not continuous in its
action, but it offers possibilities of a practicable engine if the
powder charge is small and the projectile or piston on which
the gases act is restricted in movement. The earliest internal
combustion motors devised for doing useful work were in-
tended to use gunpowder. The earliest was built by Abbé
Hautefuille in 1687 and was shortly followed by many others
none of which were of any commercial use or value. It was not
till the end of the eighteenth century on the discovery by
Murdock that a combustible gas could be produced from coal
by a process of distillation that a practical internal combustion
engine or motor was possible.

As soon as the useful properties of coal gas and the method
of producing same became known, numerous attempts were
made to use it for motive power. Previous-to 1860 many
engines were devised, patented, sold and operated, none of
which were at all satisfactory. They were irregular in action,
noisy, wasteful of fuel and full of mechanical defects. The
Lenoir engine was really the first practical gas engine.

This engine must be classed under our first type. Igniting
at constant pressure without previous compression.

In this engine the piston moves forward drawing in gas
and air of a combustible mixture at about half stroke: this
was exploded by an electric spark. The work done being
represented by the pressure upon the piston caused by explosion
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on the return stroke. The burned gases were expelled at this
end and a new charge and explosion respectively taking place
on the other side of the piston. The eylinder of this engine
represented in a marked degree a horizontal steam engine with
a slide valve on either side. The valves were driven by simple
eccentrics and so designed that the inner edge alone uncovered
the edge of the port.

The next engine of note was the Otto & Langden free piston
engine. This was of a vertical type. The cylinder was open
to the atmosphere at the upper end. The piston was im-
pelled upwards by the explosion of the air and gas below it.
The force of explosion was intense, but momentary, hence
great expansion to piston speed, consequently the explosive
force was used in the most efficient manner and power was
derived from the pressure of the atmospher by which the
piston was driven downwards against a partial vacuum due to a
collapse of the gaseous products. To cool and contract the
gases the lower half of cylinder was jacketed with cold water,
The cycle of operation was the piston was lifted through one-
eleventh part of the stroke to receive the gas and air—next
mixture was fired by gaslight. Then the piston makes its up
stroke the plenum becomes a vacuum at the beginning of
the down stroke of the piston. The down stroke was made
under an effective pressure of eleven pounds per square inch,
and the force transmitted to the shaft. When the piston
arrives near the bottom the vacuum becomes a plenum by
compression of the gases and by the weight of the piston the
gases are expelled from the cylinder,

The next engine of note was the Griffin & Baker resembling
very much the engine previously mentioned except that it
only received an impulse every third revolution. ’Fhe taking
in of charge occupied one stroke, one working stroke, and one
stroke to expel the burned gases.

Then followed the Clerk. This engine obtained an impulse
at each revolution when at full power. It had two eylinders,
one being used for compressing and charging the working
cylinder. This system was the origin of the two cycle engine.

In 1862 it was shown by Beau de Nochas, an eminent
French engineer, that to get high economy certain conditions
were necessary, The most important of these conditions is
that the explosive mixture should be compressed to a high degree
before ignition, but it was for Dr. Otto in 1876 to place upon
the market the first commercially successful engine, the four
operation cycle still known as the Otto cycle. Otto appears
to have sold or disposed of his patent rights and several high
class faetories manufacturing Otto Cycle Gas Engines came
into prominence, notably and more prominently the Otto
Gas Engine Works, Pailadelphia, controlling and operating
the Otto patents in America and several European countries

L L
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with allied manufacturing plants in Cologne and Berlin, Ger-
many; Vienna, Austria; Milan, Italy; Paris, France; and
Copenhagen, Denmark. Messrs, Crossley Bros., Limited,
Manchester, England, controlling the British patents, particular
mention may be made by these two firms because they quickly
realized the possibilities of the gas engire in its infancy and
each to-day stand unrivalled in their respective sphere, either
in business method or the, excellence of their production,
During the last twenty years and particularly since the ex-
piration of Otto’s patents, a great many factories sprang into
existence manufacturing this type of engine with more or less
success, and to-day it is almost impossible to go into a town
where motive power is not derived from the gas or more par-
ticularly speaking internal combustion engine, the overwhelm-
ing number using the Otto Cycle.

The construetion of modern stationary gas engine tends
to the horizontal type for large powers and vertical for small
powers and marine purposes. The engine is single acting
and has a long trunk piston which acts as a crosshead and
permits the use of several rings by which leakage past the
piston is prevented even with the highest pressure obtained
by the explosion.

The engine is made single acting because the eylinder
would get too hot for continuous running if it were double
acting and also a piston rod would give continual trouble
if exposed to the high temperature of the burned gasses,

As the cycle of operation occupies two revolutions, the
valves and ignition have to operate only once in that period.
The cams operating these parts are mounted on shafts running
only half as fast as the main shaft. The cycle of operation is

1st—Induction;

znd—Compression;

3rd—Explosion;

4th—Exhaustion,

Two methods of ignition are in common use, electric ig-
nition and the hot tube. In European countries the hot tube
is the more popular. In this country eleetric ignition, which
has the advantage of altering the point of ignition whilst the
engine is running, thereby securing the most advantageous
results, Current for ignition purposes may be easily and
cheaply generated from dry or wet cells, The most satisfact ory
beirg the wet cell of the Gordon or Edison.

The practice of using a small D. C. dynamo is also a very
popular means to the same end, but my experience is that a
high tersion magneto of the Bosch type is the most satiefactory
of all. Tt is not liable to readily get out of order and is prac-
tically fool proof.

The proper point of ignition when engine has attained its
ordinary running speed is about 15° before the dead centre
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when engine is turned over slowly but for starting very little
advance can be had. The angle of advance is necessary be-
cause the actual duration of explosion depends largely upon
the strength of the explosive mixture and the araount of com-
pression. It must also be recognized that the explosion is not
instantaneous but requires a lape of considerable time before
the maximum pressure is reached.

The controlling mechanism or governor does not differ
materially from that of the steam engine, and in some instances
the ordinary Pickering steam engine governor is used with
good effect. The more popular method being the hit and miss
which, on the idle stroke, cuts out the gas supply entirely, and
in the better class of engine also the eurrent.

In the internal eombustion engine the charge consists of
air mixed with a comparatively small supply of gas or gaseous
fuel. In cty gas of 650 B.T.U., the proportions are about
9tol,

The most economieal method of obtaining gas for motive
power is by a suetion producer. The suetion producer gas
plant consists of a producer, a serubber, a gas receiver, and the
engine together with the necessary piping. The producer is
generally a heavy iron or steel jacket lined with fire brick
provided with a grate, and has an evaporator on top. The
producer is by far the most important part of the apparatus;
here the gas is made, i.e., the ar is carbonized, the carbon
gasified, and the volatle matter vaporized and the water
decomposed. ;

The whole object of the producer is to bring vapor and the
highly heated carbon or combustible part of the fuel into con-
tact with oxygen, the combustible part of air, and to con-
tinuously remove the gas which is made when these unite,

In the successful working of a gas plant much depends
upon the location. Room must be provided to easily reach
all parts of the producer and engine. Next to ample room,
light and ventilation must have first consideration, Nothing
will be kept clean in a dark place and the clinkers, ashes and
dirt from several hundred pounds of coal every day will soon
clog the apparatus if not re w'arly cleaned out. Have a free
air opening near the top of the room and not far from the
producer. When the fire is cleaned the hot clinkers create
a strong upward draft of hot dusty a.- and this must have free
vent. Good drainage is also important. The serubber water
contains sulphur and will corrode valves and fittings slowly,
but surely. It is best to let it drain directly into the sewer,

Before beginning to erect or install the plant it would be
wise to decide on the man who is to run it, also the foreman
or superintendent, who will have general charge of the power
plant and who will be responsible for ordering necessary
supplies of coal, coke, oil, ete. The engineer, who will run
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the oufit should be present and assist in the erection. This
will permit him to become familiar with every detail. The
superintendent should watch this closely and learn how to
operate the plant himself, while the apparatus is extremely
simple it takes study to know how to operate it and no business
concern should have to be dependent on the presence of any
one man to keep the shop running. If an operator from the
makers erects and starts the plant he should not be allowed
to run it, but this should be done by the purchaser’s own man.
He may make mistakes and errors at first and this will give
the expert a chance to give him advice at a time when he is
glad to get it and the instruction gained will not be forgotten.,
It is of the utmost importance that sufficient oil be supplied
to the working parts of all machinery, most particu arly
80 to a gas engine cylinder.

To maintain a film of oil between the rubbing surfaces
grooves or channels should be carefully lead in such directions
as will give uniform lubrication to all areas subject to friction.

Only oil of good quality such as will not carbonize under
high temperature should be used for the cylinder and valve
stems, while any good machinery oil, animal, mineral, or vege-
table is immaterial for the crank and shaft journals. The
oil should be supplied in just the right quantity to insure
efficiency without waste.

Smoke coming from the exhaust of a gas engine is an almost
sure sign of over lubrication. Either to this or a too rich mix-
ture. The first may be detected by the smell of burned oil and
a slightly yellow colored smoke, while a rich mixture may be
denoted by a dense white smoke and a very pungent smell.

If the engine is working properly the exhaust gases should
be of a slight blue haze. \R’hi e the attendant should make
sure that a sufficient quantity of oil is supplied he should be
just as careful that no excess is fed to the cylinder most par-
ticularly.

Too much oil will favor a gummy deposit, which will increase
the fr ctional strain, foul the igniter points, block the valves
and interfere materially with the explosive mixture for this
reason the lubricators should be always closed after a run
just before the engine is stopped.

As the cylinder of a gas engine operates under a far higher
temperature than a steam engine it will be readily seen that
oil for this purpose must necessarily be of a correspondingly
high flash point, not only so, but it should contain no acid
or other substance having any harmful effect on the surface
it is intended to lubricate.

One plant I would point out is the plant driving the engines
for the Yower plant of the city of Chatham, which as far as ?nm
able to learn has given every satisfaction from its inauguration.
Another plant in this country is the Winnipeg plant of 4,500
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horse power. These are looked upon as being very large plants
while really they are only an average plant and there is nothing
abnormal about them.

There is a plant in Westphalia, Germany, which ran for
sixteen months continually and was never stopped. I tried
to get some details of this plant, but failed, the details given
me being of 1,200 horse power plant instead of 12,000 horse
power, and the material placed before me was such that I
could not use it here to-night.

If there are any points anyone would like to question me
upon I will go into details.

Chairman —

If there is anyone who would like to ask Mr. Henderson
any question, now is the time.

Mr. Corns,—

I have listened to Mr. Henderson's paper with considerable
interest, but at the present moment cannot think of any im-
portant points on which to open a discussion.

On the carly part of the paper I would like to make a
remark or two, mainly to bring forward the man who first used
a cylinder and piston in his experiments. Mr. Henderson
mentions the Abbé Hautefuille as being the inventor of the
first gas engine. To him certainly belongs the honor of design-
ing the first machine, using heat as a motive power, his proposal
in 1678 being to produce power from the explosion of gun-
powder, indirectly, by using the atmospheric pressure, He
does not seem however to have actually constructed the
machines he designed nor to have put his proposals into prac-
tice, so that at the most it was likely no more than a laboratory
experiment.

Two years later, 1680, another Frenchman named Huyghens
constructed a working engine which is of interest as being the
first record of a eylinder and piston being employed.

In 1688, Denis Papin, the inventor of the safety valve,
continued Huyghens’ experiment and read a paper before
the Liepsic Academy in which he stated that until now all
experiments have been unsuccessful,

Coming to the practical part of the paper Mr. Henderson
mentions the Suction Gas plant as the producer of the cheapest
power. This is correct for small or medium sized plants, but
for large units the Pressure plant shows the greatest economy.
In the case of Gas Producers of the Mond type of 2,000 horse
power or over, the by-products obtained are of sufficient value
to cover the actual cost of the coal. The principal by-product
is sulphate of ammonia, which is a most valuable fertilizer,
being nearly 30 per cent. richer in nitrogen than nitrate of soda.
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Nearly one ton of this fertilizer is obtained from 25 tons of
bituminous slack coal.

The first cost of this type of producer is undoubtedly high,
but notwithstanding this and the consequent increased expenses
for upkeep and interest on first cost, the actual cost of the
power produced at the switchboard is considerably less than
by any other system.

There is a very interesting gas producer at the Gendron
Manufacturing Co.’s Works. It is a Riché plant and shavings,
sawdust and other refuse is the fuel used. It has apparently
been a success as I understand the firm are duplicating the
plant. If any gentleman present knows anything about this
plant, I think it would be of interest to the members to hear
more about it.

Mr. Wickens,—

I have only just got in and did not have the pleasure of
hearing Mr. Henderson’s paper throughout, although I had
a glance at it before it was printed. There is no doubt that
Mr. Henderson has gone into this matter very thoroughly.

In this country we are all after cheap power; we have got
electric power from Niagara Falls brought into the city and
everybody is looking for cheaper power.

We have got steam engines which are being run remarkably
cheap. I had the pleasure of conducting a test on a 250
horse power steam engine a short time ago. The engine was
running a large flour mill, and we found that the cost per horse
power was $22.50 per year. ' This is getting down where no
gas producer would go.

n another place where they use natural gas to make the
steam under ordinary steam boilers we had a test and got a
horse power for $24.30 per year, and we made a further test
using coal at $3.10 per ton. In the first case they used natural
gas for which they paid 12 cents per 1,000 feet, the coal at
$3.10 per ton beat it. The gas company then immediatel
cut the gas down to 10 cents per 1,000 feet and beat the coal.

While the gas engine is here, and likely to stay, it has got
to be under exceptionally good conditions before it can beat
out the steam plant, especially where they are using producer
gas plants. There must naturally be a considerable amount
of repairs to gas furnaces, more repairs are necessary to a gas
furnace than you would have to make to ordinary steam
power furnaces.

One other thing that has struck me very forcibly during the
last few years is tie increasing number of gas plants running
in Canada.

There is a municipal plant in Berlin that is doing remark-
ably well, but it did very poorly for over a year and a half.

The gas and electric plant at Chatham is being run prac-

_
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tically by gas engines, and while they have had that plant about
four years, they always keep a steam engine and boiler ready
to get into the game when they have trouble, They have
three engines there, and I have never been to that plant yet
when one of those gas engines is not on the floor in trouble.

Gas engines have got a little way to travel before they
become as popular as steam engines, and I feel that the time
is coming when gas engines will do better.

I have in mind one engine which was purchased in the
Old Country. The gas producer was purchased there, because
the party who bought it fully expected that the builders would
have had greater experience and no one would be able to tell
them anything that they did not know about gas producer

lants. They have now had three gas producers, and the mills

ave been standing idle for more than a third of the time, and
they have been a poor success so far. The makers of the
engine and gas producer plant do not seem to know why the
are having this trouble. The first reason given was, their
Eroducer was designed for Welsh coal, and as you know we

ave no coal in this country like Welsh coal, they changed
the producer to make up for this difference in the coal. The
second producer did not do well enough, although it did better
than the first, to keep the mill running ten hours at a time,
with a full load. The third producer ran the mill fairly well,
but they do not get the gas as fast as they require it.

I have in mind also a crude oil engine which does away
with the producer. You pump the oil into the cylinder just
the same as gasoline, or producer gas, and this engine follows
the line of internal combustion engines, using crude oil instead
of gasoline. This engine proved to be remarkably successful
in some cases, but the builders have yet to put them on the
market, they have some of them from 15 to 65 horse power,
and will guarantee a horse power for $18.00 per year using a
cheap crude oil at about 5 cents per gallon, ‘

There is one thing sure to my mind, and that is, that our
electrical friends have got to come down considerably more
than they are doing in this part of Canada before they get all
the power plants,

Mr. Clark,—

There are just a few words I would like to say about a gas
engine in Derbyshire, England. It was the first gas engine
in England to be run by the waste gases from blast furnaces,
the old style steel open top furnaces. The gas was taken from
the furnace somewhere below the charge hole and from there
was passed through a washer or coke scrubber, and from there
was carried into a gas bag and then into the engine. For the
first two years there was a terrible amount of trouble in getting
the engine started and sometimes in stopping it too, one time
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it bent the piston rod into the letter “s,”’ once the gas bag
burst, and the gas fired back and it broke a cast iron casing
around the gas bag blowing it all to pieces, For about two
years they had a good deal of trouble to put up with, but since
then the plant has run very suceessful, They bought another
one of the same size, 150 horse power. The cost of obtaining
this gas was of course much cheaper than if they had used
a producer as they were using gas which they had previously
allowed to escape into the air.

Mr. Henderson,—

Our friend Mr. Corns suggests that Hautefuille did not
make the first gunpowder engine. Ancient history, on this
point, is somewhat vague and I am glad to learn anything
authentic in regard to this, Huyghens followed on his identical
lines and does not appear to have experimented until two
years later,

Now as far as gas is concerned, gas was made a matter of
two centuries before the Christian era. Murdock is eredited
with having discovered it on his way home by throwing a
lighted match on the ground. He noticed the flame continued
to burn, and set to work to discover how that gas was generated.
He generated from the products of the earth a gas that would
burn, and put it before the publie, and from the time of Murdock
until the present time the use to which gas can be put has
gone on increasing year after year. Archimedes used gas
extensively.  You will remember he is eredited with the inven-
tion of serews, and to make his serews he used a piece of square
iron, which he heated and twisted. He found in heating his
iron in the fire that his screws did not turn out regularly,
but he found that by placing the metal, which he used to
heat, on the top of the fire, that although he got a slower heat.
he got it more uniform and it spread over the length of the iron,

To help him in his work, he made a generator, and generated
gas, which he used for heating up his material for making his
screws, but this was never handed down to us in anything like
a commercial form,

Hero found that when he threw water on his fire that he
got a gas which at the present time we would describe as water
gas, and he tried to gather up the gas, but in this he did not
succeed.  He used it to some extent in many of his experiments,
but never handed down to us anything that we could use,
It is to Hero that we must give the credit of being the originator
of our present turbine engine.

Hautefuille and H . yghens went through the roof when
their engine exploded.” Hautefuille was seriously injured
and Hiyghens was killed, but they had suceeeded in making
an engine that would work satisfm-tm‘ilrv, and it was to Haute
fuille that we owe the first commercial engine. He used a
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giston, and his engine was of the vertical type, it had no crank,

ut a ratchet arrangement allowed for reciprocating movement.

Our friend also spoke of Mond gas. Mond gas is produced

in a somewhat different manner. Steam is blown instead
of being drawn through the incandescent fuel.

Sawdust has been mentioned as a fuel for a producer,
In New Zealand and Australia you almost invariably find
gas engines are using sawdust or peat for fuel. In England
1t seems that the most common fuel is either gas coke or bitu-
minous coal, but from bituminous coal Cconsiderable trouble
is experienced on account of the tar deposits which it is found
very difficult to get rid of.

The leading English makers have been experimenting
for three or four years on the best method of utilizing the
by-products, and they have succeeded in taking almost every
by-{)roduct out that can possibly be had from bituminous
coal. They do not appear to have experimented with anthra-
cite coal. Mr. Wickens spoke about Welsh coal, and to those
of you who are not familiar with Welsh coal, T would say it is
very similar to anthracite, and they do not appear to have
met with any great success with this coal.

The Engﬁsﬁ people are very conservative, they work along
a certain line until someone comes along and teils them that
they might do better by trying something else. We owe a
great deal to the English people.

We have perfected a great many English ideas that have
been brought out, but we do not appear to have originated
any data or any original ideas; we have no doubt improved
upon ideas that have been placed before us, but as to their
origin we cannot honestly lay claim.

Right here in Toronto I met a man who claims he made
the first gas engine on the American continent, but, as far
as I can ﬁeam, gas engines were made pretty nearly as early
as he was.

In regard to the cost of operatin producer plants, I may
say that they compare very favorably with steam. 1 placed
in the hands of the Secretary the results of a series of tests
that were carried out in Chicago on gas engines, which, as
far as I know, have never before been published, and when
they come into your hands will show you that the gas engine
and producer plant compare very favorably with the steam
plant, in spite of the expense of putting in the producer. A
new producer should not be required for at least ten years,
They are lined with fire brick, and for that reason I do not
see why they should come to grief so quickl(y.

The large power engine that I spoke of in Westphalia is
run exclusively with blast furnace gas.

The most common practice in Germany is to use gas or
waste fuel, and they do not take their gases through their

e
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engines without utilizing every scrap of power and a great deal

of by-product is taken, Ammonia, sulphur, and aniline

dyes are also collected from the furnace gases, and it is a fact

that the coal, in any large plant using bituminous coal for gas

Eroduction, when the bill is worked out, costs nothing, as the
y-products more than pay for the cost of the coal.

Mr. Woolidge,—

I do not know that I have any more to add to what has
been said. 1 have listened with a great deal of pleasure to
Mr. Henderson’s paper. We have a producer, National
gas engine and Pintsch lighting plant, and we have practically
had little or no trouble since we started. With regard to
the repairs to the producer, we have relined it with fire brick
once in the two years we have had it, so that taking it right
through we have had little or no trouble with our system.

Mr. Cole,—

I do not know that I can add any more to what my super-
intendent, Mr. Woolidge, has said. I have had charge of the
gas engine that he spoke about, for two years and six months,
and during that time we have had practically no trouble
with the engine. We take the piston out once in a while to
clean it. The tool marks are still in the rings and there is
very little sign of wear, and the producer has been re-lined
once. A short time ago we had a little trouble with tar clogging
our valves in spite of the fact that we have a coke scrubber,
and a dry scrubber. In the dry scrubber the gas is forced
through a bed of shavings or excelsior after it comes through
the coke serubber, but we found that that did not take out
all the tar, and we tried Anthracite coal, and we found that
we got a much richer gas,

We found that slightly over one ton of coal would go as
far as 100 bushels of coke, so that the coal is the cheaper of
the two. We ignite the gas with a magneto.

Mr. Wickens,—
What about clinkers?
Mr. Cole,—

At times I do not get enough clinkers. I find that the
clinkers hold up the body of the fuel in the producer.

The producer is practically a round cylinder, and there
is only a very small place to clean it out, and that only on
one side, and if you have a lot of soft ashes, and sometimes
we get as much as 10 per cent. of ashes, when you commence
to clean it out the live coal falls down, and you get a poorer
quality of gas.
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Mr. Phillpots,—

In regard to the oil that is used in the cylinders, in what
manner do they test it to find the flash point?
Does the flash point indicate in any way the value of an
* ol for use in lubricating the cylinder of a gas engine?

Mr. Henderson,—

It is very difficult for any ordinary person to test the
flash-point. T am not an expert chemist, but where you get
tar or shellac deposits carbon will form, and your rings will
stick in the grooves, and you will get a leaky piston.

Mr. David,—
What sort of scrubbers are used in producer gas plants?
Mr. Henderson,—

At the present time I have no interest in producer gas
plants. It is seven years since I had any close connection
with these plants or high power gas engines. There are a good
many producers made, and before deciding on buying a pro-
ducer I would decide on the fuel I was oing to use. Yf I
was going to use bituminous fuel or soft coa , I would certainly
follow the lines of the English people. For anthracite coal
I think our own people should stay at home and buy their
plants instead of going out of the country for them. They
are not manufactured in this country to any extent, there
being only one or two firms making gas ;l)roducers in Canada,
but on the American side there are a good many firms making
them, and as far as I can tell you, they are working satisfactorily,

Mr. Phillpots,—

It depends a great deal on the kind of fuel used. One
gentleman made a remark just previous, that 10 per cent.
of ash was a usual figure found in fuels used in gas producers,

I have analyzed various kinds of coal and never found
10 per cent. of ash. The coke now sold by the Consumers’
Gas Co., of Toronto, only contains about 4 to 5 per cent. of
ash, and this T would think would be first-class fuel for suction
producers, ete.

Mr. Stephenson,—

Mention was made regarding the Chatham plant. This
appears to be a very satisfactory plant. I was speaking to
the engineer the other day, and he told me that they burn
manure, ete., in this plant.

Mr. Henderson,—
I may say that this is quite possible, In some plants

e B R O Ve S
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where they have plenty of sawdust, the sawdust has to be got
rid of, and instead of throwing it out, it is taken right to the
producer from the saws, and used as fuel.

Our friend said that they use manure as a fuel. I may say
that manure is a good thing to get gas from, and there is a
grea’ deal of gas produced from manure.

Mr. Clark,—

I would like to say that I have had a good deal of exper-
ience with producers for drying moulds, principally those
with water bottoms. They can be cleaned out any time while
they are running. The clinkers just hold up the fire, and
we use steam in the producer and the gas is not purified at all.

Chairman,—

I have been sitting here listening to this discussion with
a great deal of interest, and 1 was just thinking about the
small manufacturer. The gas-man comes along and says,
I will put in a plant that will cost so much, the steam-man
comes along and say, that he will put in a plant for so much,
and along comes the electrical man, and says he will put in
a motor that will run the plant for so much. The manu-
facturer does not know what to do, he goes and asks his friend
across the way whether he shall put in a gas plant, a steam
g}:nt, or an electrical plant, as he cannot try them all. The
t question he asks is this—can I get something that is going
to run 365 days without stopping? I do not want particularly
to boost the gas engines, ll)’ut it seems to me that the time
is coming when you will be able to get a gas engine, I speak
more particularly of the smaller engines, that will he absolutely
reliable, and I believe a market will come for them, if we
can t‘eget them as reliable as steam engines. Gas engines are
noted for their unreliability. I am not talking of the latest
as engines, but of those built about ten years ago, when
1t was difficult to get a gas engine that was reliable, and that
eould be depended upon. The next question is, how about
the cost of installation and maintenance, when they are run
on the most economical basis, and given the best possible
attention, how do they compare, can you give us any data
on that?

Mr. Henderson,—

The cost of installing an electric motor cannot be out-
done by any other motive power, I believe, but the repair
bill is somewhat enormous. The fuel bill and the current
bill is also very high. Figuring on a 2,600 horse power plant,
and taking Mr. Wickens’ figure of $22.50 for the steam plant
the cost of the electric motor against the steam engine will
come somewhere about two-thirds, as near as I can remember,
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and the gas engine will come about one-half the cost of a good
steam plant. This is for small power.

In the firm I am connected with, we run our shop with a
small gas engine, and our repair bill for twelve months running
will not exceed $2.00, and that engine is started in the morning
and plugs away till night, and a stoppage or shut down with
us is almost unknown. We do not have a man to tinker round
the engine even when it is shut down, and the engine is left
alone, except that the lubricators are filled.

I am not interested in the manufacturing of these engines,
but I think, on account of the small repairs, that a gas engine
is an ideal power,

Away from cities, the gasoline engine is a very good thing,
easy to operate, and easy to set up, in fact 5 or 6 horse power
engines are turned out complete on their own bed, and all
you have go to do is to attach the belt to the shafting or machine.
An electric motor cannot be carried around like a gasoline
engine.

I was in the employ of a firm in Ohio and I travelled around
the country boring cylinders, and facing valves, and I had a
small 2 horse power engine to operate my machines, and for
over three years that engine was running three days a week,
and never cost one cent for repairs. I could eouple it up to use
gas or gasoline. I had a rubber hose for my gas connection,
and when I could not get gas, I used gasoline.

Previous to quitting their service, I fitted up a coal oil
genlerg{,or, 0 that when I could not get gas or gasoline I used
coal oil.

Mr. Bird,—

Did you use the same engine, without any change of valves,
for gas, gasoline, or coal o0il?

Mr. Henderson,—

There was no change whatever in the valves. To get the
right'mixture of gas there are two valves, and one pipe leading
into a smaller pipe, the smaller pipe for the gas, and the larger
pipe for the air. These are throttled down until you get your
mixture of the right proportion. The most effective gasoline
generator I find, 1s a small spray of gasoline trickling down a
pipe, and you require nothing further. The handy man in
the shop made the apparatus for me and it ran very successfully,

With coal oil it is necessary to use a generator, and the
generator must be heated by artificial heat until by successive
explosions the generator becomes heated. The coal oil engine
is very popular in Austria, Roumania, and Bulgaria.

Mr. Bly,—
What would you term a small manufacturer, a man who
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is using a 5 or 10 horse power engine, or a man who is using
# 100 to 150 horse power engine? You have got to get some-
thing that will striﬂe a comparison. While it does not take
much to install and operate a gas engine, you must take into
consideration what would be the position of & man if he was
to set up a gas engine st a nominal cost, and the thermometer
went down to 20 below zero. He would not have a very
comfortable place for his gas engine, and how would that
affect the man who is employed by the manufacturer, I think
he would have to put on a Eittle more gas to operate his gas
engine. If he had to put in a heating plant as well, it would
run up the cost considerably.

To my mind the steam engine is going to get as near to the
cheapest motive power as any engine or motive power that
we can get. I believe to-day it will beat out the electric power
of the Hydro-Electric. When you remember that the high
pressure reciprocating engine only takes about 15 per cent.
of the heat of the fuel, the balance can be utilized for heating
purposes in the building. .

f the manufacturer cannot find sufficient use in his building
for 85 per cent. of his steam he can easily get his neighbor
next to him to let him furnish him with power and heat, and
when we get our power for 15 per cent. of the fuel, we are
getting pretty cheap power.

I am operating two reciprocating engines to-day, and I
do not think they have cost $35.00 for repairs in three years,

Mr. Henderson,—

From a point of economy, I think it would pay to put in
a separate heating plant, if you have steam blowing into the
atmosphere you are wasting it. You can use it for power
all the year round, whereas using it for heating five months in
the year there are seven months when you are wasting it by
heating your smokestack or the atmosphere. My experience
is that instead of using exhaust steam for heating purposes,
it is much cheaper to use live steam. >

Mr. Bly,— .

I would say that I have failed yet in the city of Toronto
to see a building heated for five months in the year. 1 have
somewhere between twenty and twenty-five buildings that
require heat for eight months in the year, and for some seasons
nine. From this you will see that we have only from three
to four months at the outside to throw away the exhaust steam,
and when you come to condensing steam the cost of condennms'
it is a great deal more than using it for heating purposes, an
I find that by heating with exhaust steam f can heat the
buildings for comparatively nothing when I am generating

power,

M
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My men who are firing have asked me to allow them on
Sundays when the heating was heavy to run the engines
without generating any current or any power because theﬁ
could heat the buildings easier by putting the steam throug]
the engines than by heating straight f.om the boilers. That
seems strange notwithstanding it is true. I find that we
do not have nearly so much water in the steam nor do we use
80 much of it when heating by exhaust steam as the vibration
of the engines seems to take the water out of the steam conse-
quently the men who do the firing invariably ask me to let
them run the engines, therefore it seems to me that we ought
to be able to heat buildings, and make our power about as cheap
as you can do it with a gas engine.

Mr. Henderson,—

Steam per pound contains a certain amount of heat units
whether it passes through the engine or through the live
steam valve, and I should assume that if they use more water
to heat their buildings with live steam than by pminf it
through the engine tfat there is some leakage some place
that should be stopped so that the energy that is used up by
the engine could be turned into heating the building. 1
would advise Mr. Bly to look to his steam traps or outlets,

Mr. Bly,—

What we get in our return pipe, I presume we lose, but
the loss seems to be in the larger steam p'ipes that we do not
get an{ benefit from in the building. The scheme seems
to work out all right as far as I have been able to see, and
we can do it as cheaply with the engine running as we can
without. I know it takes heat to generate power. We have
got to do the heating and can make our power for 15 per cent.
of our coal bill. You cannot generate your gas for 15 per
cent. of your fuel. \

Chairman,—

I wish to say that I would be glad if the Nominating Com-
mittee would remain at the close of the meeting,
Mr. Baldwin,—

I beg to move a hearty vote of thanks to Mr. Henderson
for the excellent paper he has given us to-night. Seconded
by Mr. Clark. Carried.

Chairman,—

On behalf of the Club I tender you a very hearty vote of
thanks. We have all enjoyed your paper and we thank
you very much for giving u- such an interesting paper, and we
would like to have you come to every meeting.

¥ T A




36 THE CENTRAL RAILWAY AND

Mr, Henderson,—

I thank you very much for your cordial reception. My
paper was not very large, but it has tuken me a long time
to gather up some of the information I have laid before you,
and if you have reaped any benefit from anything I have
said, T am sure I am very gratified.

Mr. Bird,—

I would move that “A letter of sympathy be written t0
our esteemed member, Mr. Acton Burrows, expressing the
sympathy of this Club with him on account of the death of
his daughter.”

Seconded by Mr. Baldwin. Carried.

Chairman,—

I am sure we all deeply sympathize with Mr. Burrows
in his bereavement, and for the benefit of the new members
I will say that Mr. Burrows is one of the Fathers of this Club.

Moved by Mr. Herriott, seconded by Mr. Logan, that the
meeting be adjourned. Carried.
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Cost of Power Delivered to Shafting Using Various

Prime Movers. March 10, 1905,
Electric Motor—City Curient. | 2 H.P, 5 HP, 100 H.P,
— — S— — S — p— — p— — v—
o 3
Total. \BH I‘ Total. |BHP. Total. | BHP,
1 ‘Ilt C“ltv:l I Line Switch ‘ - re o i&F
—Motor a ain Line Swi muu l.‘saﬂ $650 l!fl)\ Iilltl) 12 00
2-Foundation and Erecting..... ... “ § ud ’ . 00 00 * 100
l—Wlnnl. lnwlnbon [ N m (lo l 00 m w’ 0 cu 40 o0 040
5— |
6— | |
T T T — |
L | 3300 00 819 50 9760 001 $15 20 $1.310 0| 913 40
' 20 50 0
One Year Blﬂv One Yea: BHPIOM\’ur B H. P,
.1000 nu Hunr 3,000 hrs.| Hour. 3.000 hm‘( Hour,
Operation - & \_m_‘ c.
1— lntnum. depreciation and repairs

Ist cost, 15 percent. 85850  0.10 $114 00 0.08 $201 00 0,067
2—* Fuel —onmnuthp-rhp.hr 3000 0 5.00 7,500 w; 5,000 15,000 00 5.00

20
3—Attenda ce whp Qhr at 20¢.

|
1 | llr n 20¢. 0.02 45 00 0.015

1—-0il, Waste and Suppl i 6000 0.10 m m\ 010, 300 00 0.10
| T et Rl Hﬁﬁj{_a.in Wu_aul—ai'luTmTu:h.&E
Steam Plant. | » RH.P, ! 5 B H.P. 100 B.H.P,
Total. (B BHP| Totw. ,a HP| Total. | BHP.
o o " ol it o
1—1{«'1:»‘_‘:-:-.1{ w:(:.'.'da::m;"' [ ‘

- povdi S ke | M L e el bme

tﬁ“ﬂ:ﬁm Aooo sories. .. ... 000 350 % &J bt Vi 4 ‘7‘2
s—8tack] S0hp—Sree" } }

6—Condenser. | 3133‘ ;&".l u":’;m c‘)&

Total Se| 8040 00 832 00 $2.825 00850 50 $6.375 00 863 75

" i) 50 100

[Ono Year B.H P.[One Year B, H I’ One Year| B H P
000 hrs.| Hour. (3,000 hrs.| Hour. 3,000 hrs,| Hour,

Cost of Operation— o. ‘
1—Interest, depreciation and repairs

‘ |
lﬁpoll;oonl..ofl-zomt‘ 89600 0.16 uum‘ 0.28 mw‘ 0.92

3—Attendance wh.p.. 10 hrs, at 15¢.

h. lohl‘l It.h. 450 00 0.75 450 00| 600 0.20

4-Oll, Waste and Supphio ™ 244 9000 013 180 mogl 0.10
5 00| 2.40 $2,308 00 $3,865 00, 1.29

M—Lmlu& 2401 00 2.67] 2,661 4,967 142
—Conl at $3.50 per 2,240 1 00 2.9 298 1668 1.56




e e e i e e

38 THE CENTRAL RAILWAY AND

Cost of Power Delivered to, Shafting Using Various

l’rlme Movers. Mareh, 1905,
City Gas and Otto Engine. 2 B.H.P. % BHP. | 100 BHP.

One One |
Total. |B.H.P. Total. |B.H-P.

umoo $10 00 $1,850 00| $37 00 .mm’ 0

% 00 '3 00| *Hi0 o Tt Wt

15 00 0 75| 25 00 0 50 40 00/ 040

B 2 0000 2000 17500 175

$000 00| $45 00 $2.085 00 841 70/ 83,890 00 $38 00

2 50 100

Oue | Une One
One Year| B.H.P. B.H.P.|One Year| B.H.P.
3,000 hrs.| Hour. 3,000 hrs,| Hour. (3,000 hes.| Hour.

e vl o e s St
Cost . f Operation— e. c
1—Interest, de; mlluon and repairs
5 per cent. of st cost.| $135 00  0.23 $31300,  0.21| $584 00 0.19
2—Fuel—18 tuhp.o.r B.H.P. hr. )
.lwwr 1,000 1,080 00 1.80 2,760 00, 1.80) 5,400 00 1.80

20 h.p., 1 hr, at 15¢.
3—Attendance{ 50 h.p’, 1 hr. at 2c. |
100 h.p.. o 45 00 0.07 60 00| 0.04 75 MI 0.08
4—0il, Waste and Supplies. ........ 60 00 120 00| 0. 180 wl 0.08
T .| #1320 00|  2.20 §3,188 2.13 96,239 00, 2.08
Total—Natural Gas { {
P.hr.| 46500 078 1,05 0.70, 196300  0.65
500, p.l 1,000,
Total —Natural Gas { 16 ft.
IFP hr. 690 00 1.15) 1,617 00| 1.08| 3,087 00 1.08
Otte Gasoline Kngine. 2 B.H.P. 5 B.H.P. 100 B. H.P,
= One One One

| Total. |B.H.P.| Total. |B.H.P.| Total. | B.H.P.

: 500 00 00
4 B ™ 1
40 00 040
175 00 17
$3,890 00 %
e A
100
One ‘ine

[one Year| B.H.P.|0me Year| B.H.P.|One Year| R.H.P.
13,000 hrs.| Hour. (3,000 hrs.| Hour. (3,000 hrs.| Hour.

Cost of Operation— c. c.
1—Interest, and

al 5 per cent, of I~ ci':m $135 00, 0.23| $31300 021 $584 00 0.19
| i-rucl{ gnu—wr&mnmnp hr.

| { h.p ~9-10 pint B.H.P. br, 675 00 15
(Gaxoline at 9c. per n{lonb

1,519 00,  1°01) 3,038 00 101

I—Amwd g = i :r t %
ance P.. .
100 h. I'l..l hrs. at 20c 45 00 0.07 60 00,  0.04) 75 00| 0.03
4—@il, Waste and Suppl .l“ ....... 60 00, 0.10) 120 0.“' 180 00 0.08
TR e . $915 00 1.52| $2,012 1.34| 83,877 00 1.2
—Gasoline, 120 1.140 1 2,518 1 4.890 1.68
MMGI . flise 1,365 2 3,024 2 5,903 1.9
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g Various

March 10, 1905,

Prime Movers.

Otto Suction Prodacer Plant

1st Cost—
Total

-
ki _. Lo
M | mmwwwm_m T
2|3 am..mu 8 &

S ,.
T |2 | #=ssew [ofee:
- & 9] wmdm.ndlm R T]
g | 3 ssgss=|g| | 54

clac  |al |28
| P
” £ i ™ CL]
o | i | g2
at b B0

B T | Sl




ENGINE.

Tur CENTRAL RAILWAY aNu

Gas Consumption—City Gas of 625 B.T.U. to

flyo |Rated | pap
i No.power.| B-H.P.
1 Total
1 03.‘
; BH P
8.1 Total
2 2 o Gas
. a8
BHP.
E Total
- . aﬁ"' r
BH D,
" Total
Gas |

CUBIC FEET OF GAS PER | QUR
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