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ADVORTISEIIIINTS

I~ Monthl

PNEUMATIC
dd C ICAG "FTOOLS

Are in a clam. by thon.ae in comparl.w. with al[ ather maàke of conpru.ed
air device.. W. can produre Clgc,.. show lng wiemeour tonte have aaved trom

M tc 50 la lahior, which 18 one rson why thel ame heinji .ed byr fully 96ý of
the poeum'atic tooi '..er to-day. Write ux for- Cat^i. 1.. No. Xl, dâ..oiptive of
Mr? new type. of dr. and other devicea.

THE HOLDEN OOMPRANY, LlMltedà
mOnTanAL6 TORONTO W194NIPRO O@eLT

U»2 et. jafflee et. 42 Ver* et. 21 Partage AV&. P.. n02
Addrea.NorieL orn

EDGAR ALLEN & GO., Limitod
330 ST. JAMES STREET, MONTREAL

Eeet cast Steel for ]Engtneeir'a iooIe
Botea Mânau or "a, EDGAR ALLEN

HJGH SPEED STEEL

(bmpiete Stocke am. ,srrbed Bt cor Montrmal Office and by our Assoie-
A. IL WUUiam Maeblnoe Co., VBncouY«i: I. W. PeNte. LiMils. ToCOUtO. Mi

The Ur7dgus Enegca #"I 00-p~ e. Lim, WInnpg.
Uaaa., for Caaada-Tuc.. Hcum.o, M~ Si. Jane Sltmét. 3Nontm.i

Tramway Pointe and Crosilings, Crusher Jaws, Dec. eto

ALLEN'S <* MANGANESE STEEL
Imperiui Stul wofis, hSflhId, Engsa

IIIIIIIII



BUTTERFIELD &Co$
àclqpCTIt.U""ROCK ISLAND, P.Q.

Ail Kinds Taps, Dies, ScrewPlates, and Reamers for Railway
and Engineering Work

TEN TIIOUSAND LOCOMOTIVES ARE EQUIPPED WITH

THE PYLE-NATIONAL
ELECTRIC liEADLIGHT

PROI'ECTING 30,000 ENOINEERS AND FIREMEN ANDTHE LIVES 0F MILLIONS, AND AN IMMENSE
AMOUNT 0F PROPERTY

DIES MOINES9 (Iowa)
ELATERITE PAINYTSare the. risait of a ociintil td ih usino rsrain o iclases a suraceundi ailchar ctrfcllmatlc and artificlal conditions.Ti.7 à abres, aMi letlc correct, meeting the. Various condition.whlh blngabot crroionofmet&, snd decty af wood, -a it la possble tamaie them. The test Of time, undir the. mogt extreme conditions, busProvi th=s ta b. what v. elim for themn : : : : :TH1E BIEST PRERSERVATIVE MATERILSno. Io-Niew Presimvtivi Pait-For use on structural iron, bridigea,wmaY polis, iran car, pumps, tin or matai roof», aIl kinds of machîniry.

l'O lo-@ia Reis g Pint-For une exclusivily upon Railway Locomotive
No. 3S-4imokeitak and floUer Paint-For use on bolers, imokeMetske,fumeas and ail mitai surfane, whiob are expoeed Co hoat.NoJ0"ater=.onl -.~Fo use in coating cloth or toit surfame, and

'an my uthe,'. ....e. stwan *p P..', driiTha Elatarte Pilot & Malifcturî*g Co., TORONTO, Oit.

'I
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ADVIE1TISEMENTS

7T1E PA4RMELEZr WRENCH

The acme Of perfect ion in a pipe lu pli,. rennh. ('v.not crush or liatte. the pipe@.
WAitt f nDotU noh ip on the mont grenier murface. i imitantiy. ne bat motion. Mae 1. thre

RICE LEWIS & SON, Limited
TORON 7 0

NORTON BALL BEARING JACKS
For &Il Clase of Service

SeAndard on the Leading Rairoode.
gond for Comiplets Catalogue elbowing 50 styles,

JAK JAK A. O. NORTON, loa., Coaticook, Quebu

&@fety ~ lf 7he (onu Dent Proesse

M~~O 
Mos 

extensiv 
seric

iotns ofevier forT &ool oEf evMesrpins a ae

D-r s, Rmer,- 

-uce,1iesMnr'Dla

JESSOP'S "ARK" LSTEEL BOTHEbO

Complete stocks of above kePt on band.
Caca, C.e.x,,j, Omet AND, WAexuoa;

Wl. JESUP à SONS, Llmitsd, d.sup Iulldns, 80 RAY ST., TONNTO
oEn". L. BA=LT. Caoadia vanaiter.

,rEE JAs. aoutalon CO.. u.n.a4. XMonneral. Amisu for Mali.e hOVInLUM

MI
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ADVRRTISXNMNTS

"4 7" Var i eti es of CIOai.OI Lghting
Aloo **KoIIold-Wolfram" Tungsten Lampe
and '*Brilliant " glid - Eureka " Carbon Lamps

The Ontario Lantern & Lamp Co.
Hlamilton, Ontario bt

CAREY'S ROOFING
Without an equal for aIl Railroad Building

Over 20 Years monstant servicieReilogniseed by Leadlng Ragroadi everywhere for kta superlorky
CAREY'S 85% MAObESTA WÀCOMOTIVE LAGOINGCAREYS TRAIN PIPE C(>VIRINaS85% 8<AGNE8MA 8STEAM PIPE AND B<)ILER COVERINOSnongpainte Aaebt. Pakls iPMmiBt..ahe Paint. Labet. Pape. auiU MlI api U@MOIT-EPHILIP CAREY MAFG. CO.

Ohi. PyoecthBranches Everywhero.
Loelad. hi. lymut Metin,s l'.. Baldwtnsv'Iîle. Ma-.., Lochiansi Ohio.Hiamilton. Ont.. Canada. under const, icC-on.

CAMAOIAI GOLO CAR HEAIINC & LIGHIINC CO.
402 St. Paul Mt., Montreai, QuOIe. r«

ELECTRJC, STEAM AND HOT WATER
IIEATINO APPARATUS FOR RAJ'WAV CARS

Catalogues and VIrrulas.. Cheertuty Furnlchod.
Improved Sycim of Acetylone Car LI1ghtingLarrest Eanutautu.rsu ln the World of Car Hsatlng Apparatus

WE CARRY IN STOCK
PasémLad Bfla lue E.paadoe Ci.e 'ipada staybult 1,..

Plus Raitli.: IooRa Méa: Bath.ku TonI'is8.
L~aun oiay Rset"hurFine, Box St"eVai'. Moau Fao.. Oep Stuwpag Bicot '4tayboit.

JOSEPH J. RYERSN& SOIL
OHIOAOO NEW YORK PITTOBURO
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ADVERTISBNBNTS

The finest fl.or-covering yuu evei saw is

FLOORCLAZE. If you could sece it stand t'p
against ail kinds of tests, especially in railway

use, andi retaiD it's hrilliont. glass-hard
surface under the hardest possible wear,
you woultln't want to see anything else

used for painted work.

w*arm C>N flot
L~5LUJAoff the. su rface

tosydemremod K-heme. 9ampesanmd

estiniat..from

Thé Imporial Varnieh & Celer Ce., Mt.

LONDON MACHINE 1001 00., Limited
Hamilton, (;&nad&

mamul*OTUngeU ou,

Hlgh Grade Machine Tools
For iooomctive ianU Car Shopu

sales nuo Room 1206 TRADERS BANK BUILDING
TORONTO, OANADA



Thrms KERR c.VALVES

Wdta for atlua =oda

s.d ga «1oa ith wam. unof o wilh bat..m

Anl cd ou, vai.ar,*aUj
paakad &d ce-=ao.a ticht,

warkman.hip i. ar.oaj

"KOW." and cet go.

THE KERR ENGINE CO., Limited
VALVES AND HYDRANTS

WALKER VILLE. 0NAI

OVt »5.«0 MU"l .sli" &m But0.,no

The Rail Joint Co. of Cal., Ltd. t:; Montreai
makaere of laee s..P .d Rail Jainfta for *tano&,« .maIao..ii mail "eoti*e, @pop ore. Siapi» e.ef0 010 @%VI"@% agit lmaating Slii jointe, "««*.te orPa"tet

Green
Chain
Q rate

- Stokers
AuteMUQaI Labe..Saving .e.e amalgamaisht à*Iffeleney

Green Engineering Co.
Oomenmr.iau Naitinal Bank Blda, .ONIOAGO, ILLParmare Banke Bhlg., . - PITTSBURO, PA.GENEAL VFOUI4U&Y WORK A SPECIALTY
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AEP:urMNl-u

VALVE Dises
Nothing to equal them
has evor been made

THE GUTTA PERCHA & RUIBER MFG. CO. OF TORONTO, uimits
?fAtgN m.tv. WinnBp.g, Oaigsiy. VanOeaVr

The GOLDIE & MgcCULLOCH CO.
LIMiTgD

OALT, - ONT.. CANADA

ENGINES, BOIEÏRS, bo PUMPS, IIEATERS
CONDENSERS AND ALL TRANSMISSION AND ELEVATING

MACHINERY, SAFES, VAULTS AND VAULT DOORS



ADV1ERTI1SUEN'TS

THE CANADA
IliON CORPORATION

_inltqbed

CAR WHEELS
CAST IRON WATER AND

GAS PIPES
FLANGED PIPE,

SPECIALS, Etc.
CASTINGS of ail klnds

PIG IRON, ORE
HOAl OFPIC&:

IMPERIAL BANK BUILDING

Reid &Brown
]ROON TRUSSES

UTEEL BEAMUCEANNELB

LOCOMOTIVES
lioR AU. LASSES 0F SP ERVIOE

OonmOOICiatI.nO T>pelght Loomotive
aulit fer Eiaîtern British Celumbla, RBIIwaV

Total weight of engins in working order, 186,310 pounds.
Weight on driving wheels, x66, ion pounds.

Diameter of driving wheels, Si inches.
Boiler pressure, 2io pounds.

Cylinders, a0 x 28 inches.
Maximum tractive power, 39,2o0 pounds.

MONTREAL LOCOMOTIVE WORKS, LTD.
'31101 Of êttOura OWdlug MONTRIL. C11MBU
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ADVICRIISit3NNTS

MONTRÉ STEL WORKS, Limited
Manuf& term of

STEEL CASTINGS
<AOIO Opift bMEAUTH avYSIm)

SPRINGS, FROCS,
SWITCHES, SIGNALS
For Steam and
Eleotrlo RaIIwaye

MANOANESE STEEL CASTINGS
MONTREAL

For Sale



ADVERTISEMaENT.,

"J.- ." S ~~~?DRAILROAD SUPPLIES
Tranidi, Sinokt Jack.ç j M.8u~tn l (. uiEuhI'ranreAnb par~eking A ,hr.Lo-.nd M.g,,.i,. Looo Lagging

Vu . -, P and ROP. Par~king AbeIto (.oent.
Vnrilee,, P a k. e. lidr roll

TIri -at.g Ko aU.ne Hair In.ulatorShelt and Or&,. l&te ( o.kOur New catalogue no. 281 §eMt Fou on iequ.utTH1E CANADIAN M. W. JONNS-MANVIu.E CO., Limited. TORONTO
Largeet Manufacturer, ot Ame%toa and Mggn@mla Prodor<,. ln 1 ha World,

When In Toronto stay Bt the

PRINCE GEORGE
"MIL M. 7YN@M11pO@N 110,9111

cor. KING and YORK OTS.
Neaduatere fïw

The Central Rallway ani Enliasrl Club of Canada

Poison Iron Works Llmlted
TORONTO

ENGINEERS. BOILERMAKERS AND STEEL SHIPSUILDERS
HEINE SAFETY WATER-TUBE BOILERS

emnadien Agent@ forThe 1. Ir. iturtevant Company, of Boilton
Manfaatur.em e# fan., Bichaiten teee.

For Sale

I.
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ADVERTISICMENTS

ID ET ROIT"
'b'" BULLSEYE

IL oCO MO TI V E

LUBRICATOR
nules. UmIllares. Mmml EcmMiou sud Emoiento 01: Il

LooomoUve LubtIoatoeu

Occupfro 25 Ie. lam S opme has 35 le.. v..riety of part.. and 15,'
wm. matai îotn.L. t h.. lL. neart Cornp.Litor.

DIETROUT LUBRICATOR COMPANY.
Sen fo Puohit.DETROIT, U.S.A.

The SHARON COUPLER
Aise TOWER, CLIMAX, LATROBE, CHICAGO,
NIELROSE AND MUNTON STEEL COUPLERS

FOR FREIGHT, PASSENGER AND L.OCOMOTIVE

IHE NATIONAL MALLEABLE CASTINGS COMPANI
Olevland Toledo Sharon
Ohlongo Indianapolis Moires* Parke

WICKEs
Vertil Water Tubs Bolier

HUILT BY

THE WuCKES BOULER CO.
ligiqaw, uIohigup U.S.A.

For Sale



ADVORTISEMENTS

THE IDEAL BEVERAGE
A PALE ALE. palatable, tuB et the vttuem of nmait and

homi aid ln spsakilng oondition, la the Ideal beverage

And wh.n elumhtm announce 0A 7Opurity and Juigu Ita meirka, EÇf it', A '
orene ous took no taftber. - - Imm mW - 3,01

DUNLOP
"Sunset"' Red

Packing

A hlgh preoure packine for sil purposo.. Write for a. sample and teon it

ont for jour own gatlfactlo .

lmThe Dunlop Tire & Rubber (ioods C&. Limit.d
Toronto montreal WInnipegr Van evrUt. John. N. Victoris CKI7 0r7

ýw



. THE CENTRAL.

ERat[wa aulb

Y 0P CANADA

OFFICIAI. PROCEEI)INGS

aol TotN0 AN., Nov eîîîlnr 16, 1909. $1lOCP selr

OFFICERS, 1909.

C. A. J.rnn, ltad Fren ... C.LGTiz., Stratiord
Marner iteci Co..<h. fa... Tor-nto.H.Ea

tel Vice-Pr.eds Miachlnist, Coomère OaaCo.. Tormi.-
J. Duo, ~W. R. McRArn,

Contrai Forojon, G.TtI.. Toronto. ilea dter neeis. Toronto lty. c.e

tI. Ftntcýu. C, L W » CIne MMmficUE
ihep. Onrloek l'ackirg C.,. T.oot.. : lr.XM 10.GT

Ezecntsp Cesisia.n: influe:
F t"vo. F. <i ''USEmiNOOON,

Chant Engneer. City ll, Toronto. CLe.f Eocineer. T.R-.., Toos.
Il P.nn.eoJ. W. Mcl.ý,Kçoa

NMaster Meohanir, G.T.. Strnard. Arceotant, -Mater Mech. OM.,
oa. Botowto, G TII., Toromn.
Yardooaer, Can. Foendry Co. Toronto W A. thon,.

J. Main.t, Nage. «r, Standard EngIeeIgCa
Ninater tcai . Il., Toronto. Trno

Rnd.-a Comaauee
AJ. l.waizJ. W. UcLitmca D. C.ltALOEL

E. Lou., J. Hr.nrar" W. A. Haitn
R. annor.H. Cons J. F. CANanaL

t>obhinhedl every mnontb. eneept Jane, Jlj and Aagsat by the
Central Radwil and Engioaaning Club nf Canaa.

C. . Woen-, See..Trena Roo. M0 Union Sitition, To-ro-nto.

11111
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16 THis CUNTRAL RAiLwAv ANI)

PROCEEDINGS 0F THE CENTRAL RAILWAY AND
EýNG.INEERING, CLUB 0F CANADA MEETING.

l'rince George Hlotel, ToRONTO, Noveinber 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 ail 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 thc previouq meeting be adopted as read. Carried.

Chairman,-
The s~econd order of business is the reinarks of the Presi-

.dent.1 I su ppose you ail know that you are flot 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-niglit.

1 hope yoti hm: e aii ree<n'ered from the effects of the Social
Evening. I waâ 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 espe-
,cialIy to, the singers. Our Reception Committee is the finest
in Canada aind deserves a great deal of praise and on behalf
of the Club I have very great pleasure in tendering them a
very IieurtY vote of t hanks.

1 arn morry our mecretarY Mr. Worth, is not with us to-
night. He is away taking a few days holiday, but his assistant,
Mr. Hyde, who is a hard working and valuable member of the
Club will now read the list of new menibers. We have between
twenty-five and thirty new memibers to-night.

NEW MEMBERS.
Mr. G. S. Browne, Fitter, Canadian Pacifie Railway, Toronto.
Mr. F. McDonald, Foreman Boilennaker, CanadianPaifie

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

Toronto.
Mr. F. Hardisty, Engineer, Grand Trunk Railway, Sarnia

Tunnel.
Mr. G. T. Allen Manager, Hoyrt Metal Co., Toronto.
Mr. F. A. Corna, i>rincipal, Dominion Engineering Academy,

Toronto.



tÏ4GilEItING CLUB 09 CANADA 17

Mr. Chas. Daniel, Forenian. MouildingShip, Canîada 1'cIundry
Co., Liînited, Toronto.

Mr. A. L Reading, Manager, Standard Irimpectioîi Bureau,
Torointo.

MIr. C'. 1). Sit, t ut tr Peurdra & H Itul ar M atuf act uiig co.,
To cronto.

Mr. .1, C. I)naiI, lorviiian ('lîrlatter, t 'îîîîdf Fi1ni1lý co<.,
I.itiijt-d , To<rontoi

mi. ir' oring. Nlio'hiist Ca Truitk Riw To-
ronto.

Ni r. C'. A. Toini, l)tigltsinaiî, Lenîîia as .Nliiaratus
'onsi met ion ('o., Liiiiit'd, Torontoî.

Mr. I1. S. ('asrSal'smnan, UCinsuiier-s' (,as (Co., Torinto.
Mr. Il.* V. .Nrnuitage, I"omeman. Chapinan Doubiv Bail

Beaiji îg Co.. Toronito.
MIr. A. IL Iýirb.v, ('hivf Iîigirier, leticiîist Booik Ri(ii,

Toîrontto.
MIr. S. 'I'ni iii, iJr...M aster Nîoclder, Toronito.
MIr. F. Il. DI)tw,, Traveulr, ('anadini l'iirihatik> Co.,

Toironto,.
Mîr. A. T'. t owîîersilith. Engiieur, 'nu' Gis (Co.,

Tonto
Nîir. IL. Wi. S%% ift, Eniier ranil Truink IiiwvSt iitford.
NMI r. A . E. Binti , NI <hi nist , G rand Trunik liaiwav , St rat-

forci.
NI r. .1. iF. Ale\<iier. ].oîal mianager Bialiîîork & W ileux',

I.iiiiited 1. lirorito.
Mr. I'. WN. Bîirruîr, (liief Crgiîîr p'illanîl Brvmilig (Co.,

Tron ito. (Tis 1 niiiv sdiîiîî have liiv< ii riait lit tIir Sepîtenbler
nwet in.

NMr. t; Bt t h Eiginier, ('hapînari D)oulie Bli Bearitig Co.,

NIlr. Wi. l)îîtvI, iiîist , Grîand Trunk i<iiiiima , roiitci.
NIl r. .1. M~.ont , Etîginv'îr, T. Eatoii Coi., i itiitedt. To rointo.
NM r. WV. Mii t t. NaI <Iinjst , Intternat ional Weîîkthe(r st rip (Co.,

Toron to.
INIr. Il. WV. Rinusoni, 'I'uu)iiiîiakiîr, ('lapînan Doul i Bail

Bvlirimig Cio.. Toruonto.
NMr. Ii. Titlaw, Nktciiiist, G randî Trunk Raiiway, Toronto.
NIr. Johnt .iiin Ciu v 'îrk, Stores I )iparttnent, l'ison Ircin

<orsl.tiîiit , To'îrounto.
Mr. J. %N. lIliî'i4riigtîi, Nlachinist, C'anada FuI'îtdr.v (Co,

Mm. Il. A. Nosher, Mianager, Sundries Departmuent, The
L'anaîîiin H. WV. .Joîîns-Mariviiîî Coi., Toronto.

Mr. Baludwinî. -

1 thitîk if this i tiie rî'sut of the Social Evening; we had'
hetter havi' tuother one' îîcx month.



Tais CICNvAL RA1LwAy AND

MEUBEMS PRE5rLNT.
P. Pearson. A. W. Shalleross. G. D. BIy.
T. B. Cole. W. J. Woolidge. 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. MeLintock.
W. Philpotts. E . A. Wilkinson. A. M. Wickens.
C. A. Tobin. H. E. Rowell. J. Hunter.
B. P. Ellis. J. McWater. J. F. Alexand-ýr.
R. Storkhill. 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. B. 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.
H. Eddrup. L. S. Hyde.
Chairman,-

1 think we shall require a place of meeting something
larger than Massey Hall if we go on increasing our membership
.like this.

Hf you will turn to, page 6, section 10, of thie By-laws you
vil read the followmng:

"At the meeting preceding the Annual Meeting a nominating
mwinmiUe of five shall be, elected, who shail present at the
Annual Meeting nominees for each office to be filled; it shall
b. the privilege of any member of the Club to, nominate other
candidates, the nomimes receiving the highest number of vote@
for each office, to, be declared elected."

It is te the best înterests of the Club that the varions
industries whe have the largest number of members should
b. represented, oit this Committee.

Before you proceed I would like te say that I think thia
Nominatinig Committee should corne from, the rank and file,
and that none of the officers of the Club should be on this
4jommittee. Select five men representing the different interesta,
of which we have members.

After the list of names has been presented by the Nominat-
ing Committee it is the privilege of any member of the Club
to add any other names te this liat. The object of the Nomi-
nating Committee is te assist you in the selection of the officers
f or the coming y car.

I will now decare the meeting open for the nomination of
five members for the Nominating Committe.



ENGIlNEERING CLUB OF CANADA i9

The following niembers were nominated:
Mr. 0. A. Cole, Manager, Philip Carey Manufacturing Co.,

Toronto.
Mr. *J. Herriot, Storemnan, Canada Foundry Co., Toronto.
Mr. E. Logan, Maehinist, Grand Trunk Railway, Toronto.
Mr. H. Cowan, Foreman, Nlotor Shops, Toronto Railway

Co., Toronto.
Mr. D. Campbell, Store-keeper, Consumners' GM Co., Toronto.

Moved hy Mr. Bird, seeonded by Mr. Wilkinson, that the
nominations be areepted. Carried.

Chairman,-

I would like to charge the Nominating Committee with
just this one thought that in selecting the offleers for next
year they wiil not bse sight of the workers, at the same time
thev must flot lose sight of the different interests in the Club
a-id that the larger institutions will each have, as far as possible,
a representative l)eeause we ail know that the succes of this
Cluh depends upon its Committees, bot there is no doubt
about it that the Nominating Commnittee will use its best
judgment in seleeting oflicers for the ensuing year.

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

We bave with us to-night Mr. G. M. Henderson, Mechanical
Engineer, Toronto, who has very kindly consented to read
us a paper oni " GM engines, their origin and commercial use.',

Mr. Ilenderson,-
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 f rom a technical

point and if you think I am going into the details of clearances,
valve areas, and questions of that kind I am af raid you will
be disappointed. I have tried to hring into this paper what
I have learned during twenty-fivc vears travelling around the
world.

At the present time I am more particularly interested in
small power easoline plants. The largest power my people
manufacture 18 30 horse power. We are no-v contemplating
the manufacture of a 45 horse power engine, but we do not
purpose at presenit goîng any higher than that. We confine
ourse*ves exclusively to marine engin"s.

M



['11E CENTRA L RMtLWAY ANI,

GAS 1E\(I NI:s: 'ilEIl < 0(1< N ANI) C'OMMERCIAL
I SE.

lit Mll. <14:0. M. HIIENtiltS<N, Milli ItANIt n.Etîit t
1<TitRONTOt.

(jas entgitit' tîiaY' lie ilivigiet in<ti tlii*ee tý'îtes:-
1sf ii<s igiitiîiig ltit it volumtte' lut m-ithltt pie-

viow <us itiiessiîî,i

2tiîl fii<îe igiti ng at cîîta<lt volumtîe wit h previcitis

l1'lie piiijîle oif tiliese etigities is ailiîiiîs tlie sainle lis ail
ordil :îv s tC:it etigitie bli Ilie prtessture is p tiiel miil v tliîg

it shortt Portioun tif I lle st roke to it iiSortie oif tIlle earli et t *vpes t I

frot a stetttin etigite.
'he listoi v of tIlie iiit etîtl viîittstitint olo legiItit Mith

tlle inivetntion tif cailiuiit 'ile gkitn i :t1 î Iotoi, li alili the
wtt kiîig sutantttce ts the guis iîestilt tug fîttin tIlie vittliisjtin <if
tlle piiwilet, antt in whiel, tIlie viuk is ulotie ot Ilie projiectile.
Givîîgit effect ive t "gy <<<lui t iolit ti Iltt î<it i tiitioti.,ii l
acftiot, bl i t iiets piissjltiles <if a ptict icalile etiglîte if tllue

putwiet. Charige is sîilil alil tIlie projiectiîle ote pitsto oni it wlivhi
Ilie g:îses ict us lit tieteil in ni'vettieit. Th'e euirliest ititettiîl
combtuiistini îîîttiî ieviseil fo diîig tisefiti work were il,
tetitîîli tii tie gimtiuiw'ier. 'T'e vtîliet wuis 1 <ilt liv Abblé
H:ititefiiiile ini i67 antd wvis siuîttl N folli<we<i 1) %,îi <tiers
tlte tif wiiei stere ot anuv iiiiitervel tise «r value. It wils Ilut

fuil th len oîîl<f dlite eiglteett I enu v oni tlle tiseiverv i)v
Mirlick t litt al îoîî1Ilst i îe( gis votlti i e jîroitliml fittît cîttîl

liy a pt<tcess oif dlistillation îî t :ît a tut ii ittettitI ettiiîstltii
etigie oir intitttr w:îs pots.'lîle.

Ait stîtît as the iefu ii îtîî et les lift cii gti nutit <lie itet li i
of prtliciîg saille itec:îie kîtitît . îitertis atfellipts Mwere
matie fto tise it foîr mottive pom~~er. 1rev'îtîs <to 1860 imîin
erîgities wete tieviseti, p:itetteti. stltil aliii tperîttet, 11t1,e tif
wivii f wcîe ut aii TIt t estî vtv 'Fi e re irregîluî ini acfiont

ni v, wasfefîîl otf fuel <ait fîfl tif tîteclia l ileferts. 'lThe
1,etioiietigi lie m'lis e Ill e <tsfiit pr uti gîs etîgitte.

Th'us eigilie niuit lue eael imiier out fiist type. Igîtîf ng
at contstatnt prîessuire a'ititit previtîs ri'thii)ttsioti.

Ili t lus etigire tIlie pisftioi tîttves ftrwutrii tiuawiig it gai
amid <il tif al comttbust ible mixtture at abtttit litîlf stîike: tis
was exîiltileii li v art electrie iipark. Vue Nviîrk lotie lieiiig
teprttei il livIllc pressuîre utio tItle pitsitiot u et ili exitl<,iîi



Csi~e&,.<LUB OP C~ANADA 1

on thle rett uni s<troike. The liuriied gases were expelliîl :îr t li
end and a îiew charge anid explionii reîpectivel' takiîig place
on the othler iie <if thle p1iston. Tle evi aler oif thlis euigine
represerîtei iii a inarkcil iegrec a hion ît ai uitei enginti w t h
a slidîe valve oni eitlîer ide. The v'alves were iirivcii li simîple
ec-eiit riesm anid sui lesigtieî thlat thle ini er cilge aloiie uo ivereil
thle eilge of thle port.

Tfli <ext eligiue oif nîote was thle Ot to ë& Langiie, free piston
chigiîie. This was uif a vertical type. The cylinuler was open
tii thle uit iiiiphiere at thle uipper endî. Tlie piston was i ni-
pelleil upvanils liv% thle explosioni of thle air andi gas bleow i t.
Tfli foi-ce oif expliosioni wau in<t ense, uit ininut arY, lieuce
greuit cxpanîsioni tii pistoun specîl, conîseqiîentl v ilie explosive
foi-ce was useI ini the tîînst efficient tntiner andii power was
uleri v'cî fruigu thle pre isure uof thle at rioiplîr liv wlicl thle
piýto <iiwas ilr .e iowiîwarils agaitîst a partial vacii i <ue tii a
colipse of the gaseous proucts. Tii cool anii ciiîtract thle
gasei; the lower ,îalf of cYiîîîer %vas jacketeîl witl cîîlî water.
The cycle of operat ion was th lisi on wa i lifteil t 1<rîîîglîi one-
eeiîx îtl part of the stroke tii rceive tlîc gas anîl air-next
mixture was fireil li ga'uliglit. Tlien the piston rîiakes its up)
struike the plenum beconies a vaciuum at the lueginaing oif
the iiown stroke of the pistonî. The îinwn stroke was made
under an effective pressure <if eleven pouîîds per square inich,
anîî tlîe force tranmmitted bo the shiaft. NVher the pistonr
arrives riear the bollom the vacuumn lueomies a plenuni hy
corîipreseîion of the gases andî liv the weight of tlîc pistoni the
gases arc expele(i from the cylinîler.

The next engine of note was the Griffin & Baker regemliing
very inuch the engine previousiv meuîtioned except that it
oui'v received an impulse every thiiru revolution. The taking
ii of charge occupieul une stroke, one working stroke, anîl one
strîîke to expel thie htirneil gasesi.

Then folnowed the Clerk. Thiis euîgine olîtutineul an impulse
at each revuilution when at full power. It had twn cylinilers,
nne heing used for compressing auid charging the working
cYlinuler. ThiBs uystem was the origin of the two cycle engine.

In 1862 il was Bhown hy Beau de Nochas, an eminent
French engineer, that to get high economy certain conditions
were nePPsRary. The mouit important of thoee condiîtions is
that the explosive mixture should be compressed to a high degree
hiefore ignition, buut it wam for Dr. Otto in 1876 to place upon
the market the first comnmercialy RuccSsf ai engine, the four
operation cycle stili known as the Otto cycle. Otto appears
to 'have sold o.- uispnsed of his patent rights and several hîgh
clais fa.toriei; manufactufring Otto Cycle Guis Engines came
into prominence, notuubly and more prominently the Otto
Gag Engine Workg, P.îiladelp'.ia, controhing and operating
the Otto patents in Amenica and several European countries
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'i tii ztiA ed n'ICI ""ifilet< Ui ng Plants i n (Vîîogue and Ber ii n Ger-
îiarîv Vierinii Atistria: Milan, Iiil *v: Paris. France,- and

Copenilageii. I eninairk. Mesrs. Crossl.,ey Bros., Limited,Manichest er, LigI aid. conritol inîg t I e liriti w patient>;, part icular
nmentioin mia le made liv tbese twii firnis lýeiise.the 'v quickly
realîzed tilie Jiossililitis (if tle gas etigii e iln its infaîiey and
each to-day stand i nrrivalled il, tlir respective sphere, ejîher
in business method or the. excellence of tlîeir production.
During file last twenty 3cî~and particularly silice the ex-
piration of Ottîî's patents, a great nîahîv factories sprang int
existence înaîiufacturîîîg tli;., type ( if engine with more or es
suceeis, uni! tii-day il is iinost imîpossible Io go into a town
wlîere montive power is noet deriveil freont the gati or more par-

t îcularly speakiing internai conmbust ion evgiiie, t Le overwlielnî-
inig nuil Uer usi ng tflic Ottoi Cvcle.

TI'le coînstrutlon of minoderri stal ioîî:iry gas engîne tends
t fle horizontal type foîr large puiwers andl vertical foîr sinali

powers anl nmarine purposes. The engine is single acting
anîl lias a long lrunk pistoîn wlîici uîcts as a crosslîead and
pernîîts the use of Feveriîl rngs 1)' mlîiclî leakage past tile
pistonu i preventeîl eveli w'itli tIlle hîîglest pressure uîbtaiîîeî
by tle explosioni.

The eîîgiîîe is magie sinîgle aictinîg liecîîtu.e thle cyliiîier
woîuld gel tîîo hot for coniniuons, rîînîing if it were douille
actinîg andi îso a piston rnil m'iilil give coniniiuai troubile
if exîoseilli t flie lîigl teniperatîune if the liurted giis>es.

As th le cycele of «lieraI io oeei cîipies t wo revîl lit ions, thle
valve, andîî igitioni hiave tii iijnate îîiîl onlce ii tflint periiii.
'l'ite vains oijeral îiîg Ilese parts :Ile rnîuîîîed oit slafts rîinîiiiîg
oîily hlf ais faist ais tflie maîiîn su:îfî . l'lie cycle oif <iperaîtion i s

31dLxjîloii'oiî;
4ý hi-Exliîaistiori.

Tjwii iîelioîs of igniltin :Ire ini viinî<i ile, electîîc ig-
nitîion unid 14~ hot luI e. Ili Eiîii11  ait c<îîitries the hot tile
is I lie miore liiiliiin 1ii tilit.,iiii ' elecîic îgîîîl iii, wlicl
lias thle tlitiiitge (if alteriî'g ile pinit of igniit in whilst thle
erîgi î.e is riiînîîî ng. tliereliv ýecuii g thle iii st tii vînt ageoîîs
resits. Ctirrent forn i gritiîîî îrpise niv lie eiitily' unî
clieti îlY geileraîte I fromnt tir.% or w et ce! s. Tlie rnosl autisfactoîry
hecirg t lie wet celI oîf t lie Guordonu oîr Eiliboii.

'l'ite prîti ce nf usin g al -nitill 1). C. dv n2utnio i. 1< so : very
pi ptilair mlentis to thle munîie endîl, b ut niy experi etce is thlat a
high gl rcsi un nîîîgîeto o f t le Buiscli t ype i s Ilie rnost st lefa ctory
of il I. It is nI:o li a Ile to neadi lv get ont oif <irîer and is prac-

ti cuill' fcol pîniof.
The proper point of ignition when engine has allained ils

ordinarv rîinning speeil is about 15' lefore lthe dead centre
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when engine is turned over iowl 'v but for startîng vers' littieadvance cati lie had. The angle of advance is neceesar *v lie-cause the actual duration of expiloi depends iargelN ' upouithe 4trengtli of the explosive mixtuire ami the aw.ouuit of coin-pression. It iist also be recîignized that the explosion isl notirîstantaneoui, but requirea aà lai): e of coriaiderable finie lefore
tilie maximnum pre4sure iii reacheil.

The cont roli ng mochisinaî or gî vernior i Oea flot di fierMiateriallY front tiiat of thlest eani eîiginre, and i n sonie inst ancestile ord iniarY V' kerinrg steai eniginre governuir la used witiig4,iti effect. Th-e more ptîptilar muet hod teing tlie hit anmi usswýiicii, oi tflie julle stroke, ciita out thec gas aupplv eiitirelY. andini ilie lie!tee- class <if erigine mîao tile emirremit.
tri tilie internai combtîtion etiginle tlie charge conisists ofair iuiixed wuifl h u coiiiparativelv smiiall stipl ' of gas or gîeiifuel. Iii e tY cils uof 650 lt T.V. thle pîroportioinsarei abott

9 tii i.
Theio,t ecuîmiîiijc:l riethoi< ouf oîttaining gus foir mtotive

pouwer i., I) v a i iVuuon 'l'lic r Te stictium îrumuler gasplanmt oiuss<f a prouitit.er, a scrtilulet, a g:as recel ver. iat tlicengitie tuigetlier wi t flue iieee.ýuir ' pîjung. The ;trouuuter LgetIer:Ill.ý a tielivv ironî oir steel jacket liriet w tti tire brick
priiviieul witli a grate. andt tiai ain evuiporuitor uumî top. [lieproilucei is 1li'v fur tue mtutist iitiîortimt part tif the apîturuit i.,here tue gasý is mialle, i. 1%, ti. a e: r i., vartiuirizeul, tile cuirtuittgasifieul, andî tue vîîl:ît le niatter vui;iiizc a iti tflie w:uter
decoiiiposed.

'l'lie wviiile tibject tof tlie îtiiul<cerius to u<bring v'upim ai Ilue
iigtilY liettml c:irluit uit ctmitus ide pat of tflie fuel tliti, iit-

telct <s ith ox ixvgei, tflie comibutiblle u,,rt oîf :îir-, andu( tii <tt:-t intiiitislh reinitve tflic guis wttic is nmallte w hen thlese Iitte.lit the' sucesaful working of a gas plant îîîuch depends
ujSoii the location. Room niust be ltrovided to easiiy reathail parts of tht> prodticer anti engine. Next to ample roont,lié~t amid ventilation mst have first considt'ration. .NothîingIwîll lie kept cleaiî in a dark place anti tue clirîkera,' aumhes antidirt froin several hîuntlred pourîds of coal every day ' wili soonclog the aipparatus if flot regit'arly, cleaned out. Have a freej ~air opening near the top of thie rmont anti flot far froni theproducer. WVhen the tire is clearieu the hot clinkers createa strong upward draft oif hot du: ty a and this niust have fretevent. tood drainage is alto inîportant. The scrubber watercontains suiphur auîd will corrode valves and tittings slowly,bsut aurely. It is best to, let it drain directly into the sewer.

liefire beginning to erect or instar! the pliant it w-ould hewise to decide on the iran who is to, run it, also the fortmanor ý:iiperintenclent 1,who will havi general charge of the pîîwerplant and who will he responsihie for ordering necessarv'supplies of coal. coke. oil, etc. The engineer, who will rua
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lthe oUfit shOUld bu preseint and assist iii the erection. This
will permit himi Vo buconie faiiiar with every detail. The
superintendent should watch this eloscly and learn how to
operate the plant hiinseif, while the apparatus is extremely
simple it takes study ta knlow how ta operate it and no business
concern should have ta lie dependent on the presence of any
one nmn ta keep tic sliup ruiinig. If au operator fromn the
in akers vrects and starts the plant bu should flot be allowed
te, run it, but this should be donc by the purchaser's own mari.
lie may nmake mistakes and errars at first and this will give
the expert a chance ta give himi advice at a time when bu is
glad to get it and the instruction gained will flot be forgotten.
It is of the utinst importance that sufficient oil bu supplied
ta the working parts of ail inachinery, most particularly
so, ta a gas engine cylinder.

To inaintain a film af ail bctweu the rubbing surfaces
grooves or channels sbould be carefully lead in such directions
as will give uiiif,,rmîi lubrication ta ail areas subjeet ta friction.

Onlv oil of good quality such aàs will nat carbon'ze under
high temperaturu should be used for the cvlinder and valve
stems, while any good nîaehinery- ail, animal. mineraI, or vuge.
table is immaterial for the crank and shaft journals. The
oil should bu supplied iii just the right quantity ta ins ire
efficicncv without wastc.

Smokc conling from the exhaust of a gas engine is n aldnîost
sure sign of over lubrication. Either to this or a to ricb mnix-
ture. The first may be (letccted bw the sîncîl of burned ail and
a slightly yellnw colored smoke, while a rich mixture may bue
den<>tea by a dlense white smoke and a very punîgent sincîl.

If the enginc is working properly the exhaust gases should
be of a slight blue haze. While the attendant should make
sure that a sufficient quantity of oil is supplied bue should bu
just am careful that no cxcess is fed ta the cylinder most par-
ticularly.

Too inuch ail will favar a gommv deposit, whirh will increasu
the fr etional strain. fouI the igniter points, block the valves
and interfere materially with the explosive mixture for this
reason the lubrîcators should bu always closed after a run
just bufore the enginu is stopped.

As the cylinder of a gas emîgine aperates under a far higher
temperature than a steam engine il will bu readily seen that
Oul for this purpose muot necessarily 1)e of a carrespondingly
high flash point, not only so, but it s' utld cantain no acid
or other substance having any harmful effeut an the surface
it is intended to, lubricate.

One plant I would point aut is the plant driving the engines
for the power plant af the city of CJhatham, which as far as I amn
able to, learn has given every satisfaction f rom its inauguration.
Another plant in this country is the Winnipeg plant of 4,5W0
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hiorse pinver. Test. are liiîîld ii 1,ii leiiig very large pilanits
ixhiI( rvall 'v thley aii. iii an ptiaijlanlt tîl t hive 1$ tnot h iig
alt-iiial aii theni.

'Theirvi, il plant ini~ethla riai which ratil for

tg) get soniv iIetails of dis planit lit failed, tlle' littils givtil
nIe beitig of I ,,>>> hours(- p p rlIant îil'tead( tof 121>00 pose
powe,îr, andi the il i t'irial îilaedefl hi'fmt' ie wa ' soleil thl 1
emiildii i, lîit livre ti-iighit,

lpiti 1 adIl go îî iliItaiik.

Clîirtîîîitl

I (-th imlii l" it)\%.i ilt tili tijiî l1 ti ik.î Iîîlî î

I lùît' lîstî'tîîî Ii Mr. pl'iltiî',îalîier aitl vuîîideble.ii
ituI, lott ait tlt' lii'u'it iiiiîi u':itîiit thlîîîk î t ii-

portanît liuilits oeii lîil tii iiiti Ji ijiussjiîtî
Otn thi vaîl] livart îftii îi:plie'r I wîili likt.Io tii i:ki' ai'emiaik t'r taî, iîaiîld ' ti li riîig lîiîaîi Ille tmalt lotIî liîst tise-ilal cyliîue iîiiitiiti it: pisto i pi'rnîiit Mtr. 11i'enioîJî - iutî1

fi''st gtis e'iîgiiie. UT> hit iert :iil~ î'lîîiîg)gs tll Iilitor of ilsgi
itg tIliv ilutst mi neliii, ili'uiîg loviî'i a iîhotive' pua 't',lî .îiîiîszkl
iin t 167 ltivig tiîrîlî' pioN'i. tri'it Ili' exio'Iiis t iif giti-j>îîa Iii ,jîlt''t3 livi',tiuin tilt- ptîîs1 li re iîssureî Iii

mîachineîî hie deîsigtîî'il ili tii) hatve puît lois liriiîiisals itîtîîpav
tice' , il tîtat lit tIlie tiîtest it a îis likî'lt', no ot lltli

utl Yas latiq.. lGOs>, innt llr I:itiltî aiu ii Ill3 gIlvItieuîoti'tî'o-il a îirkiîîg itgitii' a lîjîl s u itt'i'ut a1. bliig tihu-fit'st of'îti ti o. i' litiihîr îîild pistoni lit iig t'iipli'vi d.
IIiI > D'eI)'tis Papîinî, tIlle iliîx'iti: îf tilt-' s:Ifî'tý li

fl(i Li'îirî Âra'tlîîy ini a hîiu' lit stp ti'id tiîat, îitîil ilt% J1Il
cxpî'ritîivît s have I i'î:isiuîifî

'oing tii tilt, prai'ticîîl port i)f tîiv palier Mîr. liuuiritmeni'tion.îs Ille Suliit Gî atîs pîlat is a ll ti'prolîiî'î't of tliu'eîtps
jîîîi lhi., i, crmril to fi' siîtll r tliîî'jitîil 'ujzîil platîts, loit

foîr laîrge' iîits tht' Pressuîreî plantt Ahînus tit' gt'î'titî'st iiiitîIi Ille vase' of Gas Prîii lîcrs oîf tIlle Mould typ' of 2,>M »l0ii ir.i'
puma(,I r r (iîvî' tilt' 113 oubî u t ijnm'i I art' ouf stficijîtît valleto covîr tit' aititld lu)st mf tilt- miai. TIhe princtipaîl i-iriuît18 Sulpîtm tif altîttiotuiti wtjt'h is a nîost vautal' fî-rtil izî,hcing nî'atlY 30 pier cetnt. ricer itn itrogen thaît nitrate of sîiuiîi.
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Nearly ane ton of this fertilizer is obtained froiui 25 tous of
bituminous slack coal.

The first cost of this type of producer is undoubtedly high,but notwithstanding this and the consequent increased ex'penses
for upkeep and interest on first cost, the actual eost of the
power produced at the switchiboard is considerablv less than
k' ans' other system.

There is a very interesting gam producer at the Gendron
Manufacturing Co.'s Works. It IR a Riché plant and shavings,
sawdust and other refuse is the fuel used. It has apparently
heen a success as I understand the firm are duplicating the
plant. If any gentleman present knows anything about this
plant, I think it would bc of interest to the mneml>urs to hear
more about it.

Mr. Wickens,-

I have only just got in and did not have the pleasure of
heuaring Mr. lîenderson's paper throughout, although 1 hal
a glance at it before it was printed. There is no doubt that
Mr. Henderson has gone juta this inatter very thoroughly.

In this country we are ail after cheap power: wve have got
electric power from Niagara Falls brought into the citv and
ev'erybody is looking for cheaper pawer.

We have got steam engines which are l)uing rui 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 milI, and we found that the cost per horse
power was $22.50 per year. This is getting down where no
gas producer would go.

In anothei place where theY use natural gas to mnake the
steam under oî dinary steami boilers we had a test and got a
horse power for $24.30 per year, and we made a further test
using rosl at $3.10 per ton. In the first case they used natural
gas for which they paid 12 cents per 1,00>0 fe, the ca at
83.10 per ton beat it. The gas comnpany then iin1ediatelyeut the gas down ta 10 cents per 1,000 feet and lest the coa.

W~hile the gas engine is hurv , an(l likely to stay, it lias got
ta bc under exceptionally good conditions before it can heat
out the steam plant, especially %whu-ru they arc using producer
gas plants. There must naturally be a considerable amount
of repairs ta gas furnaces, more repairs are nucussarv ta a ga8
furnace than you would have to miake bo ordinarv steam
power furnaces.

One other tiiing; that bas struck nie very, forcibly during the
last few years is t he increasing number of gas plants running
in Canada.

There io a municipal plant in Berliii that is doing remark-
ably weIl, but it did very paarly for over a viear and a haif.

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

I.
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tically by gas cngines, and while they have badl that plant about
four years, they always keep a steain engine and hoiler ready
to get into the gaine when they have trouble. They have
three engines there, and 1 have neyer been to that plant y'et
when one of those gam engines is riot on the flour in trouble.

Gas engines have got a littie- waY to travel before they
becorne as popular as stcani engines, amI[ I feel that the tinie
is coming when gas engines will dIo lîetter.

1 have in mind one engine whieb was pur'hased in the
OId Countrv. The gas produrer mwas purchaseid there, hecause
the parts' who bought it fullv xeee that the builders would
have had greater experienee and no oneC mould la abde to tell
theni any' thing thiat theY did not know about gas producer
plants. Thev have now biad three gas produeers, andl the inlls
have lîcen standing idle for more than a third of the tinte and

they have heen a poor mureess so far. The niakers of the
engine and gas producer plant do not seeni to know why they
are having this trouble. The first reason given was, their
producer was designed for Welsh coal, ami as vou know we
have no coal in this countrv like Welsh coal, they changed
the producer to make up foi: this difference in'thc r-oal. The
second producer did not dIo well enough, although it did better
than the first, to kecp the miii runniing teiî hours at a tinie,with a full load. The third producer rail the miii fairlv well,
but they dIo not get the gas am fast as the 'y requiv it.

I have in min(l also a crude oil engine whieb dues away
with the producer. You pump the oil into the cylinder just
the same as gasoline, or producer gas, and this engine foiiows
the line of internai combustion engines, using (rude oil instead
of gasoline. This engine proved t(j be rernarkably surressful
in some cases, but the builders bave yet to put theni on the
market, they have sonue of thenu f rom 15 to 65 horse power,
and wiii guarantee a horse power for $iS.t)t per year using a
cheap crude oil at about 5 renta per gallon.

There i8 one thing sure to my nuind, and that is, tha, our
electricai friends have got to corne (iowu considerably more
than they are doing in this part of Canada before they gem ail
the powver plaiuts.

Mr. Clark,-

There are just a few words I wouid like to say ab)out a a
engine in Derbyshire, England. It was the first gas engine
in England to, he run by the waste gases f rom blast furnaces,
the old style steel open top furnaces. The gae waa taken from
the furnace somnewhere below the charge hole and f roin there
waa passed through a washer or coke scrubber, and from there
waa 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

'I

M



il bitîttlit Il pis.ton to i lto tue( lettel .,' ", 1 the le pras hag
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piston, and Iiis enginie was of the vertical type, it had no crank,but a ratchet arrangement allowed for reciprovating fliovenkent.Our friend also spoke of Mond gas. Mond gas is producedina somewhat different mariner, Steaiti is lown insteadof being drawn thruugh the incand escent fuel.Sawdust lias buen nientioned as a fuel for a produeer.In New Zealand and Australia vou alnlost invarial 'v fi,îdgas engmnes are using sawdust (jr peat for fuel. In EnTglandit.secrus that the nst conimon fuel is either gas coke' or bitu-minous coal, but froin bituminous coal consideraîjle troubleis experienced un accounit of the tar depusits which it is foundvcry difficult to get rid of.
The leading Euglish mîakers have 1)4enexeneti

for thr<ev or four years ou the best, uîethod of utilizing theby-producîs, muid they bave 8ucceeded in taking alinost (-verN,by-p roduct out that (an possibly 1w had froi bituininojscoal. Tbey do not al)pear to have experinment<I with ;inthra-cite (ual .Mr. Wickeus spoke about Welsh coal, and to thoseof vou who are not famiiliar with Wels4h coal, I would say it isvery situilar to ;inthracite, and they dIo not appear to havemet with auy great success with this coal.
The Fnls peuple are verv cunservative, they work alonga certain line until sonmeune cornes aloug and tells themu thattbey migbt do better by trying sornething else. We uwe agreat deal to the English peuple.
We have pcrfected a great many Englisb imlea. that havebeen brougbt out, but we do not appear te, have originatelany data or any original idea.4; we have nu doubt irnprovedupon ideas that have been placed before us, but as to theirorigin we cannot honestly lay dlaim.
Right here in Toronto I miet a mani who dlaims he inadethe first gas engine on the Amierican continent, but, as faras I can learn, gas engines were ruade pretty nearly as earlyas hie was.
In regard te, the cost of operating producer plants, 1 may,say that tbey compare ver>' favorably witb stearu. I placedin the hands of the Secretar>' the results ut a series of teststhat were carried out in Chicago on gas engines,' which, asfar as I know, bave neyer before been published, and whenthey corne into your bands will show yuu that the gas engineand producer plant compare ver>' favorabl>' with the steamplant, in spite of the expense of putting in the producer. Anew producer should not ha required for at least tan years.They are lined wîth fire brick, and for that reason 1 do flotsec why thay should core to grief so quickly.
The large power engine that 1 spoke of in Westphalia isrun exelusivel>' with blast fumnace gas.
The niost common practice in German>' is to use gas orwaate fuel, and they do flot take their ga8es through their
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elîIgilt wVithout utilizing everv, scrap of power and a great dealof by-product is taken. Aninioniia, suiphur, and anilinedyes are also collected froni the furnace grises, and it is a factthat the coal, in any large plant using bituninout. coal for gagproductioni, when the bîill lis xorkedi out, conts noLhing, as the
lî-roîît ore thaît pav for the cost of the coal.

Mr. %%oolîdige, -
1 do flot kîîov that 1 have anx N, ilon t o add tii what hiaseri sajîl. 1 have listieil w.ith il greait deal of pleasure to,Mir. Hierdersonis paper. We have a producer, Nationalgas engine and P'intsch lighting plant, and we have practically

had littie or iio trouble mince wv started. With regard tothe repairs to the produver, xxe have relined it with fil-( brick
on(-( it lit tixo ycars we h ave liai it, so t bat t akiîîg it righitthroitgli me have Jiad littie or nio trouble wit h oi systein.

Mîr. toe oh

1 do tiot kiîom thait 1 cao athul ani iiioie tg) v. hat 111Y super-
ittnt lient , MIr. Wot tiige, lias said. 1 havce lia I charge of the
gris trigirie t bat lie sjtoke about , foi, tw.o e 'ars andI six tnonthm,
oitIi diîriîig t hiit tinie Nve hatve boikl prit ially no t roubhle

m.ith it etir giuie. W take tire pistoni ouit once 1 i a while to
cleati it . lThe ti o1 iiiark: art still ini the rings anti tire is

vers' litîle sigti of %x itr, aind t he prot uiier lias been rt-hiinedollet. .1 short tinii . go xxe liatti a litthî troiuhle with tar clogging
oxir1 vaîx il, spite of t lie fait thîtt we haive a coke scrubbler,
andI i dry scriîhiier. iii lter( dcv- scruib ber t lie gas is foret hrttiigh a bedl of siavings or exe'elmior after il cotines thirough
tire coke seth btr it ive fouîid tlîat tîtat iiil iîît take ott
ail tht( tjii. and met trittI \tirîîeiti coal, aind vi.e foioni thut
We got al ititiehi rithîtu gas.

tv fîttîtl ii lt ,IigItl%- tixr utite tont otf ctttl v.oîild go aisfitî a. 1(t) buslivIe ot vokt, si)tdoit the totîl is thie chtttiof
the tut>, %\( iglilit tht gai, vitril a iîîttgtitttt.

\t t itiies I (ho îlot get vitiottgi elinikers. I finil thlat tht
cliiiki s holîl 01 thte hîît v tif tilit fot] in thli prodiîîer.

Tlire proilucer is practivalIv a roundl cyliniter, antI thître
is ri ýcrsillaiî p~iic teo cleiii it, ot.iand that oflY tit

ollesi(j &jn( ifvoirhavea lo ofsoftelshs, ad m iltiti,we get liilcli as v 10 lir vent. tif ashts , whitn vîtîn coninine
tuo dean it out tht jivectoal falîs tliwn, andI Y'ti get a poorer
qîialitY tif gait.

a
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Mr. I'hillp)otm,-
In regard ta the ail that i, used in the rvlinders, iii wbatmanner do thev test it to find the flash point?Does the flash point indicate in arny way the value of au

* oit for use in lubricating the cylinder of a gam engine?
Mr. Henderson,

It is very difficuit for an>' ordinary persan tu test theflash-point. 1 amrn ot an expert chemint, but where you gettar or shellac deposits carbon will1 for,.., and your riugs willstick in the gra;oves, and You will get a leàkY pisto.
Mr. Davig ,,

What sort of scrubbiers. are tsimei iii producer gas plants?
Mr. Henderso,î

At the present tinie 1 have noa interest i.. producer easplants. It is seven year4 since I had any close conneetionwith these plants or high power gas engines. There are a goodn.any producers made, and before deciding on buying a pro-ducer I would decide un the fuel I was going to use. If Iwas going to use bituminous fuel or soft cual, I would certainlyfollow the lines ut the English people. For ;nthracite coalI think our own people should stay at home and bu>' theirplants instead ut going out of the country for then.. Theyare nut manufactured in this country' to an>' extent, therebeing only une or twu tirmns rnaking gas prodacers in C'anada,but on the American side there are a good .nany firnis mnakingthem, anI as far as 1 can tell yaa, they are wurking satisfactîîrily.

Mr. Phillpots,-
It depcnds a great deal on the kind of fuel uîsed. Onegentleman made a renîark jost previaum, tl.at 10 per cent.of ash was a asual figure found in fuels used in gas prodacers.I have analyzed varinus kinds of caal and neyer found10 per cent, ut ash. The cake nuw suld b>' th' ('unsiumers'Gas Co., ut Toronto, only contains about 4 tu, 5 per cent, utash, and this I wuul think waald be first-î'lass fitel for surtionproducers, etc.

Mr. Stephenson,-
Mention was made regarding the Chathanm plant. Thisappears to be a ver>' sati8factur>' plant. 1 was speaking tothe engineer the other day, and he told me that the>' hummanure, etc., in this plant.

Mr. Henderson,-
I ma>' aay that this is quite possible. In Borne planta

-I

MI



;2 THe CE'NTRýL R.ULWAY ANDi

wherc thv have plenty oif sawdust, the saa dust bas to be got
ril of, and insmtead of 'thitn,ig it out, it is taken right to the
producer f romn the sawts, anI used as fuel.

Our friend said that thvy use mnafure ah a fuel. 1i îoay May
that inanure is a good thing to get gas front, ani there is a
grea' uleal of gas produced froîn mnanure.

.Mr. Clark,-
1 would like to say that 1 have had a goiid dial oif exper-

ience with produvers; for drying iaululs, principally those
witlt water botttotis. Tlîey can be eleanî'd out any tinie while
theY are runhliing. The clinkers ju<it hold up the tire, and
we use steant in te pro(loeer aloi the gas is flot ;uurified at ail.

Chairman,-
1 have lxevi sittting livre listeîing tg) t bis discussion witls

a great deal of intere8t, and 1 was just thinking about te
Minai] manufacturer. The gas-mnan eomnes along and says,
1 wil put iii a plant that wilI eost so niuch, te steant-man
comnes along and say, that lie will put in a plant for so moch,
and along coines the electrical mani, and mays he will put in
a niotor that will run the plant for so mnueh. The mainu-
facturer does flot know what to do, lie goes and asks his friend
acros the way whether he shahl put in a gas plant, a sîteama
plant, or an eleetrical plant, as he eannot try Vhem aIl. The
first question lie asks is thîs- can I get soinething that is going
to mn 365 days without qtopping? 1I(Io flot want particularly
Vo boost the gas engines, but it seý-iîs to mie that the time,
is coming when you wilI be able to get a gais engine, 1 speak
more particularly of the smaller engines, that will be absolutely
reliable, and 1 'believe a market will corne for thein, if we
can geV thent as reliahle as steain enigines. tlas engines are
noted for their unreliahility. 1 ant not talking of the latest
eas engines, but of those bujît about ten years ago, when
1V was difficoît to get a gas engine that vwas reliable, and that
could he dependedi 01)01 The next question is, how about
the, cust of installation aiol maintenance, when they are run
on the mn evonoinical basis, anI giveni the best possible
attention, hogw dIo theyv oznpare, v'ait you give us ans' data
on that?

Mr.Ilelron

The' îost oif installing an iert rit' inotor canîtot hi' out-
tlote liv any other motive power, 1 believe, but the' repair
btill is somnewhat, enormnous. The' fuel blîjl and tht' current
bill is also very higb. Figuring on a 2,60)0 horse power plant,
andI taking Mr. fikns igure of 822.50 for the steami plant,
the' cost of the electric motor againmt the steamn engine wil
conte soînewhere about two-thirîls, as near as I can remember,

'I
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anail tule gas atigiti' a iii mîille îiaout oneaaii:lf th liaanI of il gaaaa
staai plant. This is fort -iall power.

In the firîin 1 :ii aaîîiai mjtia iiîi i, %%iiaaî1io[i ai il 1tirliall gas angille iaind ataî 1npair bll for aai mtiaith. tiiiiiiliig
will nt cm'iedi $2A(>4, ana that iigiîii i, St irtiui i thei iîîîriliîîg
aand Jilugs aa y tii taiiglat. aaid ia stoppage or ,huti diai tamiti
uis is iilîinst unîkniiwî. W~e (Io ilot halve ail Io, t ijikir tiiround
the angine evan il is Alitit doava auni th iiiirgihii i: Ivft
alone, exeept tit tii iirîatar lira tiiled.

1 i naît iaterastad il) th li niltiinlita-it iing af tie( aigîies,
hut I tlîink, arnl acrainat oif tha stiiaall taaair., t liai a glas aligin
:anl jdeal poweN r,

\ýwav\ froia ait as, tha gaisiljiae anilignaila vri gainai tiig,
easy ta, aiirtauni vasY ti Set tip, in fit ")io iii' holurse piaisa
englla ren tuîrnîal ai cuîîiîlate on t hiir ovn liai, îandi ail
yoiu haive go tii uo is to iattiuîl the bl i thedi shaftiag air aîaiia.
An eleatri ii ntur taannot Il(i carriaii araain like i gasoilitiî

,engi.
I as ili t lia aîîîploY if a liriai iii tOhiîo andl 1 travellea rotanîl

the couaitrv layaariag ivliaîaiars, anîl facing valves, and 1 hlli a
Sinil 2 horse enwr agin(- ti aaperuat a nav iachines, anal for

lover three vears tliat engine wata riînniaag titane daiys a waeek,
anal neyer tost one <lent foîr rel)airs. 1 couald coup)le it up to aise
gas oar gaisoline. 1 had i rialier hose foîr my gas vaianeetioaî,
anal when 1 coulai riat get gas, I ulied gaisoline.'Previous to qlîitting their serviee, 1 fittal alla a aaal nil
generator, so that mwhen I aaaalii îot gat gas air gastalitia 1 lised

-coal oil.

Mr. Birai,-

l)ia l l ise thli sainelliaagini, avithlîit :111v chanatge if vilvas,
for gas, gasolinc, air al oil'

Mr. lieniarsaaia

There vaas alai change aviaatvar in tha vailves. Tao gai tule
right nixt une oaf gas thlîre aire tw avayl vas, taa In a ipe huailîding
juta a ainiallen pipa, the siaaailr pipa faor tha gais, tani the larger
Pipe for the air. Tiiese are thraattlaii iawn util va"u get your
mixture aif the niglat laootaa. Tha aaust effective gaisoliate
genenatair I finali i mu spray aif giasoaliaaa tri(kigaiw
pipe, anal yoi require nothing faithîtr. The haanay itan in
the shop miade the apparatus foîr na autil it rail very successfully.

With coal nil it is neressliry ta) lise a ganer atar,1 and the
generauor rnaast lie heateai li artificial heaat matil iay successiv e
explosions the generator heeonies heaited. The rotai nil angine
is very popular in Austria, Iloumania, and Buigaia.

Mr. Bly,-
What would you terni a aimail manufacturer, a mai whai

my

mu
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is using a 5or 10 horse powe'r exaguac, or at alan wha is using
P 100 ta 150 horse power enlgine? Yau have got to get sarne-
thing that will strika' a ('oniparisan. Wlilc it dues flot take
inuch to ixastall aund operate a gas enaglue, ý ou Moust take into
consjderatiaa wha, %voulal be the positiona of a. ia if bu wau
tu set op a gas exagine ait a nominal ('ast, and the therinaneter
went dowaa ta 20 below zero. lie woulal not have a very
conîfortable place for lais gas elagiaxe, andl how wauld that
affect the maan who i., exaaployed by the' mnaufacturer, 1 think
he would have ta put on a littie more gas ta operate bis gas
engine. If he had ta put in a heating plant as welI, it would
run up the (ast eonsiderablv.

To iny naind the steana engint' is goiaag to get as nar ta the
cheapest mnotive power as any engine or motive power that
wc can get. I believe to-day it wiIl beat out the electrie power
of th<'lvr-Eeti Whea vou renienaber that the high
pressure reciprocating exagine only takes about 15 per cent.
of the heat of the fuel, the balanae <'axa la' aailized for heating
purpases ia the building.

If the mnaufacturer canaaot fixad sufficient use ia lais buildinag
for X<5 per cent. of his steana he can easily get his neighbor
next to bina tu let laim furnish hina with power and heat, and
when we get aur power for 15 per cent. of the fuxel, we are
getting pretty cheap power.

1 ana operating two re('iprocating engines to-day, and 1
do flot think they have cost $35~.00 for repairs in three years.
Mr. Henderson,-

Frona a point of ecunonay, 1 think it would pay to put in
a separate beating plant, if you have stean blowing into the
atmospbere you are wasting it. l'ou ('an use it for pewer
alI the year round, whereas usîng it for heating fixýe nionth% in
the year t bure are seven monthi when you are wasting it by
heating y aur snaokestack or the atmosphere. My experience
is that instead of using exbaust steam for heating purposes,
it is mueh cheaper ta use live steam.

Mr. Blv,-

1 waul(l say that 1 bave failed ye't iii the' cit>' of Toronto
ta see a building heated for five naonths in the year. 1 have
somewhere between twenty anad twenty-five buildings thaï;
require heat for eight months in the year. and for some seasons
fine. l"ram this you will sec that we have only from three
to four naanths at the outside to throw away the exO'aust steain,
anI wben you corne tu condensing steam, the cost of condensin
it is a great deal more than using it for heatm'g purpoBes, and
I find that by heating with exhaust steamn 1 can heat the
buildings for comparativel>' nothing when I amn generating
power.

mi
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My mencI who are firing have amked me to allow themi onSundays whcîî the hcating was heavy ta run thc engines
without generating any rurrent or any powcr becau8e theyeould heat the buildings casier by putting the steani throughthe engines than by hcating straigit, f dflî the hoilers. Thatsenîs strange notwithstanding it is truc. 1 find that wedo flot have ncarly mo nîueh watcr ini the steani Ior do we useso niuch of it when heating by exhausI stcam as the vibrationof the engines seemas to take the water out of the steami conse-
qu= l the men who do the firing invariably ask nie to let'hm un' the engines, thcrcfore it seems to me that we oughtVo be able to heat buildings, and make our power about as ceap,as you (ai do it with a gas engine.

Mr. Henderson,-
Steanm per pound vontainsB a certain amount of hcat unitsiwhether it passes through the engine or through the livesteamn valve, and I should assume that if they use more water

to heat their buildings with live steami than by passing itthrough the engine that therc is somne leakage moine plfacethat should be stopped so that the energy that is uscd up bythe engine could be turned into heating thc building. 1would acîvise- Mr. Bly ta look ta his stcam traps or outlets.
Mr. By

What lwe get in our return pipe, 1 presume we lose, butthe loss sems to be in the larger steani pipes that we do noVget any benefit from ini the building. The seheme seemsVo work out ail right as far as I have. been able Vo sec, andwe can (Io it as cheaply with the engine running as we canwithout. 1 know it takes heat to generate power. We havegot Vo, do the heating and can make our power for 15 per cent.of our eoal1 bill. You eannot generate your gas for 15 per
cent. of your fuel.

Chairman,-
1 wish ta say that 1 would be glad if the Noininating ('ar-

mittee would remain at the close of the meeting.
Mr. Baldwin,-

1 beg ta move a hearty vote of thanks Vo Mr. ilenderson
for the excellent paper he has given us to-night. Seconded
hy Mr. Clark. Carried.

Chairman,-
On behaîf of Vhe Club 1 tender you a very hearty vote ofthanks. We have aIl enjoyed your paper and we Vhankyou very much for giving o such an interesting paper, and wewould like ta have vou camne Vo every meeting.
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I thalik x'OU VerI u for' viur cordial reeepton. M
paper was iut very large, lîut it lias tilkeîi nie a lonîg tiîîie
to gathler up moine of thle inîformat ion t have laid hefore Nou
and if '.ou haîve rea;ued anN, heliefit froîîî aîtllh ilg I have
S'aul, 1 amui sure 1 ai verY gratified.

Mr. Biirdl,-
I woulul hiove thai "A let ter of sytipit ivý lie w rit tveh t O

our esteemeu inemhier, Mr. Autum Buîrrows, expressimîg the
synipathv of t his C'ulb wvithl huimi onî aceoumit of th lu.lîathl of
his laughter."

Secondueul hy M r. Baihlwin. Carried .

Chairnîaiî,
1 ain sure we ail deeply symipathize with Mr. Burrows

in his hercavemnent, and for the henefit of the mîew members
I will say that Mr. Burrows is one of the Fatheru of this Cluh.

Moved by Mr. Herriott, seconded hy Mr. Logan. that the
meeting be adjourned. Carried.

'I
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Co"L 0f lierlon -.
i internat. der atosnd repsir. [là ler elit. o ut it 8961 101 il 16 s424 exi 0.28 e On 0.32

B H8 hp 2l.MHP: hi2-Fel 30 .p. M Ilb.. B. H.P, hr
1(70.1 et 52.30 par 2.,0 Ilb.r> M n 1 1,3 Iý 08 2qf u 0

f fl.p., Io hre t ilc.,

8-Attendancn 56b.p., 114bru.at51 0.
I104ih..l iMre.at2Mc. 414> 0net, 42660 0.30 M0601 61ef-011, Wnete sud Supplie. 40I' 0i 1890 MI 0.1 i 6 0! o 10Total. SLMî0 23390 M 5AI ,8956m 0 IDi0t -ol t 82.60 tuer 2.40) Il. 16010 211 2*1 77 4,874 14a(bu1 at 53.26 per 2,249 ilb. 1, 781 0 38 2,1 0 I .9< 1.56

M.



'38 THE CENTRAL R',ILV.AY AND

Cost of Power Delivered to Shafting LJsing Vasrious
P>rimec Movers. Marci, OSM.

City (i"an Ld Otto Enige. w0 B.H P. w0 I.H.P. 100 II.H.P

One CrieOe
Total, B.H.P. Total. 10 H P. Total HHP

lut COat
I-Engin ... ' $» 10 lIte (0 s1,w30 i 3) ow 0300 335ulm00

Fouedation 40 tu 2 e>I 2l0 21 172.0 I 7b3-Erctoe là1 MV 50! 0 30 10 00 0 04-Plpieg . là 00 2 25 1)00 2400 176 X) 1 75
Total ... $I M 345 W0 2.00 8111 7»8>0 M " 90

Cent f Operation-
I-let»met. defreciation and repmir.

15 per Cient, of lut ooeî.
2I-n.I 18 fret 0Wr .H.P. pr ,e

(M e .. pabr l'l.
3-Atterdaoe f 30 hp,ý i hr. at â10

l0hp.ibhre. at20c
4-011., Wane and Suppîlei.

I,,per 1,0210.Total Naturel Gui 2 t. vier{ B.H.P. hr
lione 1100

Total -Naturel 0"a ~ làttPo IrD~B.Ir. hr

One. 0-l Cire
CeYcar BII.P.l)ireier B. H.P. on.reY.1 B. p

3,000 bie. Hou,. 3.OW> hr.. Hour -3,100 hre. Huer.

35 00 w2-3 3313 i> .1> Ida# 3201 0.10

I1.10 0! 1.0 2.760 00 1.0 S,40000 IM30

lis00 007 10 0.4 70 00100 010 1 o00 ,.0 180 (Il, 0.00

81.m11 M 920 @3.IaO0li 2.13 86,M 010> 2.08

M0500 1 0,78 1,055 (0 0.70 l.001 0005

0000ý 1I1. 1.617 m 1.08 3,08700 1.03

Otto GaaoiIe IEnglne 1 0 I0.H.P, 50) B.1 . 100 B. H.P.

C ie Oe ne
Total. HEH"P. Total aa. B.H.P.

lut Crnt-

I ludton *. to 20 200' 110 (9) 2 20 175 00 1703-1treeton 150o 0 75 25>lx) 03 400dotu 0 60
4 Plpieg. 4500 2 2.1 1000(M 2 (X 17&500 1 75

Total ... 3... O00 W ("0 0 82.11M 0 811 74 8.110 M0 32 3

20 50 100

One0 Yesi3,10>0 hi..

Corit of Operatioe-
1Interellt, deprolatioe and repaire

là par Cent. of I..t coet. 8135 no
( s-I p Htl.H P. hr.

2-Fuelý 0h.:p. 9Iopl,,tRH Il hr.
I 00 h.p-O OpInt B.H.P. lr. 0750M
(OmLmoliee nt lie. par gallon>.

21 2h p.I hr. ai I2r.
3-Attendaîee< 0h:p.. i hr. &tM0e.

l l U00.p.. hr..at20e 421(mi
i-01. W te nd uppiés ..... du00

Total.... ................ selà1ne

TotaI-Gamolîn.. ile. gallon......1.140 00
Tote,-Oaolle 13e. gallon ... 1.300

I.et B"cH.P.
30m0hrr Hou,.

$sis 00 0 21

1.519 10 10Ol

00 00 0-01
12000 0.00

$2,01200 1.34

2,61800 1.00
s'ou40 0w .04

3.000 hi. Hour.

350400 0.19

,31000 lOI0

75 00 008
18000 0.00

3.77100 1.30

4.M )00 1.0
5.IM1300 1.3

IIIIIIII
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Cobt of Power Delivered to Sbafing Using Various
Prime 3lovers. March 10. M&S

Otto @notion Produceo plant 14BB. OBHP. J 1050

10 oaî. P. al de ILS .T L

luot ui I
I f O-ellige- .... - ,

4-Mlngorngo. 1 1000~ 2 lm0n ce leà-pil.aferPwoduo.r SM O 10000 2 'M No 1 a

N 20 0 0 0 10

ukm of 0prtin a
.2trbt Oioeati-a andt 

-ealav m ilt 0@«, 00 0 àot j . fL . Haus.
I mIr . - I bolon. Iand r. Il J.. at 2f ýA US h P erl 2b.. lb.N. r

à-teý di tr iliONo .0 01 O 00
4-Oh. WO ud upIs. . 0 3 I l o co 0 .0M 00 A

TitN *moeJ iD0.1 .07700 0.:1 0 0 .
TL -Oaa * ....... $7220 M I 2 1 157 0 .00 I e Mo@ c.7

Toti-oaot 
0
per longîo.ff, 7601.IOJ3 1 si s 77

-I

i.



40 Tifll CRNTRAL. RAILWAV ANI,

(Tas Consus.nption -City Gas of 625 B.T.U. to

ENOINE. IUBIC FRET OF GAS PER OUlt

j BH.P. MI1. j 1i~ 21H 8.4 4 6 8 7 8 8 1

Total

G oal us Il Yj,

8I Total

52I.~ 635 3U27 28 2524

Ili Se344 2 78 87 III
à Y).p go 24 M 623

*Total --
66 e 77a M. Il* M6 714 6 î U I 72

mer de 8 31id 2 218 IN4lu

Toual
à 0"Gm 47.2 et 76 91 Mel2 1 6 161 18661 181 lI .I. 62 8)1 3 27 i2t22 21421 2 I
Totall

Il 8 lé RaUri 12 ' 114) 189 219I .l 49 w6 6 234 22
6 86 Total 7 B 16 1. 6

w.HIr do 3 244 22 6 Il
I Total

7 o6 se
Gao a

~8 se Gae 42 '197
IL.Y.P.,- 46:8
Total

60 Oac 21

110 el (aa 262

il 80 Gua 3711

Total

011,11K_ _ _

-
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650 B.T. IJ.-Oct, 1907. T
bM tbo la o.id U. Tut.p

UJSEI) AT VÂftJOU IM)ADg.

19 170

21 08 I

21ilo 34-10 b~ 18 8-10ý 18

u57 446 7139 06 I

25 âl lO11 le

I.
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