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ADVERTISEMENTS 7

The fillest floor-covering you ever etw is
FLOORGLAZE. If you (0uhd see it stand up
agilt a11 kind', of' tests, especially in ntilwav

" se, and( retain it's 1)rilliant, glass-liard
sui face under thie har(lcst possibile %vear,
you NvoulIn't want to sec anythig else

uisedl for painte(1 work.

weare ON flot
arr the- surface-

tiaes rni

The Imporial Var.iish & Color Co., Ltd.
TORONTO, ONT.

LONDON MACHINE TOOL CO.,
Hamilton, Canada

Hlgh Grade Machine
For Looo motive and Car &hop$

L-- t4 .a

Limited

TaoNse

Saisi office Room 1206 TRADERS BANK BUILDINC
TORONTO, OANADA



8 ADVERTISEC3ENT 3

j Thres KERR Grade VALVE S
Write for (tloge &odY

uget eculid wlth what
w. can fuie on with botter

thn on e ie

Ali of our valsen are leaird.
packed.and nusr&vtced tight,
and uth be.t of matorisi on.
worktan.htp S. em pioyeid.
Mm r Kerr'.' an". gei con-

THÉf KERR ENGINE CO., Limnited
VALVES AND HYDRANTS

WALKER VILLE. - ONTARIO

CONTINDOUS JOINT wZizz JOINT WOLEAUTES JOINT

0,cr $0,000 maitlin use. ZollSd from But QUai7 ty lC

The Rail Joint Co. of Can., Mt. sois Montrea I
Makeus of "ase Supported Rail Joint@ fer Standard andi

Spostal Rail &actions, imie. Girer. Sitop, or ompromise, Pr.g
and Swiltohi and inouiating Rail JOInt., protéoted loi patente

Green
Chain

- Stokers
mighest Ompocitv

£metmato abr-Sswin Snokeimme Oheuap uel Ilighect Efielncy

Green ]Enginieern Co.
Commercial National Bank Bldg., - OHICAGO, ILL.
Parmoes Bank BIdg.. . . . PITTOBURO, PA.

GENFRAL ]FOVNDR.Y WORK A SPECIALTY



ADVERTISBMHdNTS

VALVE Dises
For long end smtlmfotory servloop, nothimg

tae qumI thom bas over boom mode

Manfaturd .oIeIy bV

THE GUTTA PERCHA & RUBSER MFG. CO. 0F TORONTO, LimItod
Toeante, Mentveal, N4alifaxi Wnip.gu Calgary, Vancouver

The GOLDIE & McCULLOCH CO.
LONITED

GALTr, - ONTr., - CANADA

ENGINES, BOILERS, PUMPS, IIEATERS
CONDENSER$ AND ALL TRANSMISSION AND ELEVATING

MACHINERY, SAFES, VAULTS AND VAULT DOORS



ADVE2TISUUNNTS

THE CANADA
IHON CORPORATION

I rvitcbd

CAR WIIEELS
CAST IRON WATER AND

GAS PIPES
FLANGED PIPE,

SPECIALS, Etc.
CASTINGS of al] kinds

PIG IRON, ORE
HEAD OFFICE:

MARK FISHER BUILDING
moNT'muE n

Reid & Brown
ROOF TRusSES

GIRDEBB
STEEL DEAMU
CHANNELS
ANGLES
PLATES
COLUNN SECTIONS
ETC.

Aiwayn lu stock

IMON CASTINGS and
GENERAL rOUNDET WORK

OFFICE AND WORK4,

63 Esplanade St. E.
TORONTO

Ph.f..{ 2",

For Sale
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ADVERTISEMENTS

ROTARY SNOW PLOWS
For removing snow of any character or depth, quickly,
easily and with no danger to equipment or men

They keep the road open.
Do tiot spread the rails.

Do not derail.

MONTREAL LOCOMOTIVE WORKS, LTD.
fa.i of Ottawa oedldlm. MOMTREIL. cauan

For Sale



AOVERTISEMENTS

WOCOTIVK TLE FEE RICK

HARBISON-WALKER
ýTHE STANDARD 0F QUAUITY

FIRE-CLAY, SILICA, CHROME AND MAGNESIA BRICK
?on LOCOMOTMV TULE BonILR ET 7 U LSEaD<

SUNAES GI LrSf. TEE O TE.ýW ~TO.
HARUISON-WALKER REFRACTORIE& 00.

THE DOUGALL VARNISH CO«
J. S. M. OUOAU.. Pv.oIdaut LIMIEG

MONTREAI.
Ama.oIated WIth murphy Varnlmh ce., U.S.A.

RRILWAY VARRISH MIMUFACIURERS

Hanlon Locomotive

SIMLUp. s L>UIAALE g ACCSSILE

Hanlon Locomotive Sander Go.~~
B. J. COONLIN & 0o., Agent@, MOJUTREAL. QuebeO

For Sale
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J. Dunc,. Forenian M.er Mechanie, G.T. R).,Stratiord
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htuof l.ngineer. Canadit. Cutaaty

lt V&e.Pruident: & Hotilier Insurance Co.. Toronto.
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18 I~'lHF <'-RtLAII.WAY AND

PROCEEDI.\G;s OF THl ENIX RAlL% AY AND
ENGINEERING CLUB OF CANADA MEETING.

P>RINCE. (h.OROI HOTEL, ToRONTO, October 1Sth, 1910.
The First Vice-presidcnt, Mr. C. Baldwin, occupied the chair.

Chairman,-

The first order of business is the reading of the minutes ofthe previoti8 meeting. As everybody lias had a copy, of theminutes of the la8t; meeting, it will lie in order for- som'e one tomove that *lie minutes of the previous meeting Lie adopted
as read.

Moveil hy Mr. Fletcher, seconded 13, Mr. Herriot, that theminutes of the previous meeting be atlopted as read. ('arried.

Chiiirmaii,-

Tlhe ncxt, order of business is the remnarks of the I>iemident.
As I have kept you waiting, gentlemen, 1 will nut, take up

youi' time with my remarks. Before, proceeding to the nextorder of business I wish to welcome ail the new memberewho happen to be here to-niglit, and 1 extend ta you a ver>'o ~hearty welcome on behaif of the Club and I sincerely hope youwill spend a ver>' pleasant time with us, not only to-night
but on ail future occasions.

The next order of business is the announceeî,t of new
meinherm.

NEW MEMBERS.

C. 0'H. Craigie, Secretary-Treasurer Canadian Autoinatic
Transportation Co., Toronto.

T. B. Cole, Engineer, Christie Brwn Co., Toronto.
P. Peddie, Machinist, Guerney Foundry Co., Toronto.R. S. Magee, Machinist, Guerney Foundry Co., Toronto.
F. Lewineton, Inspector, Canada Foundry Co., Toronto.J. C. Munison, Inspector, Canada Foundry Co., To-onto.Wni Newman, General Superintendent, Poison Iron Works,

Limîted, Toronto.
J. Sim, Machinist, G.T.R., Toronto.
W. R. Sûxton, Manager, Sexton Boiler Setting Co., Toronto.
J. B. Dunlop, Machinist Improver, G.T.R., Stratford.

BT. Rior<lan, Ma( nit Improver, G.T.R., Stratford.
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ENGINICERINO CLUB OF CANAD.,

J. lm. lenient s.
N. D. MvInty're.
W. Newman.,
E. A. Wilkinson.

N.1). Nhatinough.
E. G. southani.
G. Black.
A. NI. Adams.
6. A. Young.
R. S. Malge.
J. F. Camîpbell.
J. .Xdai.
G. Il. BoNvd.
F. Sollijt.
J. WV. liet Ion ngt on.
J. Hlerriot.

.('nli.
W~. David.
J. J. ('onu"i.
E. S. Xalker.
A. C'amîpbell.
G. Xerner.
G. F. MilIn<.
S. Toilinson, jr.
G. Baldwin.
A. T. Bliss.

M}.MnEHS PRI.SENT.

G.1). Bly.

T. McKenzie.
S. Tlurner.
b. Cairns.
J. W'haley.
W. Sehadel.
A. Stewart.
G. S. Browne.
A. WV. V armi.
J. (2. Donald.
W. S. ('0wi
R<. NNoodm:.
J. (ireville.
E. Schultz.
J1. mewterýi.
J. Bannon.
W. Moss.
I1. B. l)unlo0p.
H. Il. W'ilson.
J. C. Murison.

F'. Itardisty.
W. I>ony.
P. Mc('atla..
L. S. llvde.

J. Niosi o.
A. la-vloi.
P. S. Wýomlaho.

1). jerrent.
W. R. Se\tnn.
.1. Sharp.

NI NIGratlî.
Wright.

E. ogan.
A. E. Cottrill.
F. . Dewar.
W. 1). eint3yre.
W'. Ji. Gardner.
Tr. .1. Whijte.
Ji. Pearson.
Il. Cros~s.
.1. WV.liit.
Il. Sayer.
W. R<. McItav.
B. Itiordan.
F. L.ewingtofl.
J. Jackson.
Il. Jones.
.1. Siin.
C. A. Jefferis.

Chairinan,

M' hjaveý ehveîî îa w membears t o-night w hich iýs v ry
encouraging and we woul like to se as miany new nulr
at v'er. meeting.

'rhe îîxt ord(r of business is the report of St anding ('oin-
miittev :ind 1 will call on Mr. Fletcher ta report the prn*igre(si
madIe ini connection with the Social Evening.

Mr. Fletcher,-

I mighit say that, 1 was one of the t'omoittee appoinicd ta

arrange, for our next, Social Evening. Everything lias heen

arranged ani everything is satisfactory so far as 1 know.
We ha'.e arranged for the room "nd hought everything but the

prizes, the buying of which, 1 think, can be left ta the discetion

of the Auxiliary Coinmittcc which 1 would suggest be made
up e Mr. Lewkowic-z 'Mr. Wilkinson ani Mr. I<owell and 1
pre,,ume 1 shahl stili retain my standing (oa that committee.
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I may say that as far as the Entertainmient is concerned every-
thing is satisfactor.

Chiaitiiimim

You have heard the report, of the Conimittee appointed
to mnake arrangements for the Social Evening. What is your

pleoved y Mi.Wodad seconded by 1Mr. Hlerriot that

the report iis lresented by the Committee lw adopted. ('arried.
Chairman,-

1 miglit s4a here, that the Social Eveiiing will be lheld at
the St. (Charles at the corner of Melinda and Yonge Street@,
on Friday, October 29th, at 8.00 p.m. sharp.

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

We have with us to-night, Mr. C. L llacket, of Montreal,
who will read a paper on "Railway Sigtialing." and I have
iflu(h pleasure in introducing Mr. Hacket.

B~ . HCKT.RAILWAY SIGNAL[NG

liN . LHACETCANADÉANA ItEP5K58FNTATIVE OF GENERAL ItAII.WAY
SIGNAL Co, OF~ IOCHKNTER, N.Y.

hlailway signaling naturally (livides itself into three general
heads. Namely, lInterlocking, Bllock SignaIs, and Miscel-
laneous Signiais."

t 'The priînary reason for- the use of signais on a railway is
t(J convey information to the engine driver as to w~hat action
lie is to take, and when to act. The difference between driving
a locomotive, and driving a horse and carniage is a question of
unomcntum. In the case of the locomotive, a weighit of several
hundred, or thousand tons is moving at high velocity, in the
case* of the carniage, a weiglit of a few hundred pounds is nioving
at low velocty, tlie control of the one is only approximbte
ec\ept thir .. tlie lapse of a considerable interval of timc,
while the o., .er »s practically under instant contrul. Signaling
bas devcloped two types of signaIs, which are known as, a
Home Signal, and a Distant Signal. A Home 5mnai is a signai
located along side of the track nuariiking-4 definite point beyond
which, the engine driver must liot proceed, unless the signal
indicates that he can do so. As noted above, it is physically
impossible to stop a train moving at any considerable speed
instantly, therefore if the train is to he stopped before it passes
the home signal, some preiiminary information must bc con-
veycd to, the driver, as to what indication wiii be presented
to him hv the home signal. The means employed is the Distant
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,Signal, which is set in advance of the home a distance depending
on the braking distance of the highest speed trains, and is
sinîply a rej)eater of the homne. M'lieu tie driver finds a dlistant
signal îrîdicating that thie hone signal is fit the stop) position,
he can appl ' brakes and l>'ing his train to a stop hefore he
reaches thle homue signal. If th (l istant signal is jidicat ing
clear th hwlone signal niuîst also lie iadicat ing clear.

I n mnoderni signali I g thle seinaphore lias cornu int o genert 1

favor, as gîvîing the l>est results ilit unfavorable weather
condiitions, and ehanging lia('k grounds.

The indications are given by the, armi of the seinaphore.
Thlie stop indication by the amni in the horizontal position, and
the proceed indication hy the ai inclined. Vntil recently
the distant signal arin was dist inguished fromî the home by
having a V-shaped notch (ut out of th(, end. l'he indications
of the distant signal were the saine as the homne, that is the
horizontal posit ion of the distant arin indlicated caution (that
thle home signal arin was at stop), thei inclined position of the
distant armi, indicated that the home signal arm indicated
clear. There is a confusion here quite apparent,, as with the
home arin horizontal n indicationi is given that the engineer
niust not lrocecîl beyond the signal, hrasthe horizontal
position of the distant ladc indicated caution, ' "proceed
liot be preparcîl to stop at tic home sýignial,' and the only
distinguisling mark for tic distant arin is the V-shaped notch,
wliich is not dist inguishiable at n'v dlistance nor iii alI wcathers,
corisequently tiiere is serious obîject ions I o tlîis horizontal
inîlîcat ion lîaviîig t wo possible nivanings. TIhe lai est pract ice
is to have caei amri capable of givin1ý tlîrev i unînist ahýable in-
dications, i.e., , horizontal ineaning stol), iiiclinedl ii ar angle
of 15 (legrees, caution, andl vertical meaning îîroceed. This
is more consistent, an(l it is impiossible to mistake tlic
indicat ionî.

TIhe fuuidanient aI 1 rinkiple unîîerlyiuig thle const ruc tion
of signais, is that, a failure îui îny part slioîld cause the arm

of the semnaphore to assume tlîe horizontal position, iniiating
stol). The coinnion practice in Aiiierica lias hein w, give
thie inication by inoving the aruii froin thie liorizuî, aI t(i an
inclinied piosition below the point oif support. This meessitates
tli, use oif a heavy couinterweiglît to lîring tlîe arin lîack to tlîc
horizontal should any part of tlhe signal hreak, natorally the
accumuolation of icc and show on tlie ai-i itself wouIld tend to
off set this eounter weight, and tiiere are cases on recordl wlicre
such acrumiulation has been siifficient to lîold the signal clear,

when it slîould have returned to the horizontal. The Gerinan
l)ractice lias always been to mnove the arm ahove the point
of support, tlios doing away with the lieavy couniter weight,1
andl with tliis still further advantage tlîat ans' accumulation

- I -



of siîow or. jceo îiît b ladu tuIvIls to bxiîig it hack ',0 Ille hori-
zonxtal. This pati lias fuiii fxsvoî' aîiong thte Axîirican
Signîal Eigi mive'rs and :îIH 'i >s I in g useti on t bu Westernl i ,nes

¶ of thu. ('P.. andt C..R. Tisi is îîIIpîulstiotiably a nIo\.i in
the xight dire' 'tliuon and Iias uverth tl hîg to oiiviidî it.

Whjlc 111. kvN itiil t oit, of 1 ,igiail art' givhil liv position,
t bu iîglit 11(1 jiatioi n' re un v (Oints. Bcdl lias iwavs
!been usî'd tIo idia te tIlie stol poi jt ion, i ut, fo, the it her

jinicjations pri'ii't jîî'lia. djtTî'rî'i on djflcrî'nt roads. T[he
ditTi'icxt coilonis tire' olit Iijii' b mtîis of sîxutters of colored
glass wvicii are îiiivi i jx front out i anijl liîîîp attaehcd to thc
signial miast . 'ltii îilîîtîil gla.si's are' ftt.teiid jîto the
sineii ca:stinig tii ~'Iiilitl amti givxing theu la' idications

is at tacheui . iteîli intd ica:tiin ii f tilii axrxîi li a the l corrcsponding
t î'~olor inîlicat itîx. I t is essîxit ii if thei pt'inii'plc of signal con-

strui on ai îî ve rt'ferix u , i s Io e tiictarrjcd out , t bat the tlay
indlicatijonis, andi( th ni'iiglit inicaixtitons sbiiui lic given by the
salleî iii'i:xiii tlixt i', tl Aiotilî fot iii poissibleC to give an
indiiciat ionx fox ri'ui m ii t i' lxxi, Nvithiout tut thli saie

tixivi, andl lv icl Sanii' xnivalei giving tilis prîn<i'i indicatjoxn
withi thli' px'îpi'r ut ii i. Tliutu arte a gîoid i xiy sigxnal, ini use
i11 Caulax o -ii îv wiu (Io uiî io nfor'îîli t bis i'qtiircxacnlt.

Theii ixiglit indlicat iont intitlii''-t is give'uxi l'tat îng the laitil)
on its vercx'al aixis, wliilî' lv. iiî'i n-if ai 1îix iîîx glir tle ari
s mxade' tii Ilovi'. It i: limier t xîu ircunistane's easy to
coliî'vî' of aI i'uititioxî w I l''tlt iiglt inîdicationi woulil he
one tliîng anid tli' da". îiiiiat Iiîîîli ii ppoisitec. Thtis becornes
part icixiar l hiligvrniois meiîi riii ze thut lit niig t , w'bcx tllu
cigixicun gelt clos(- îîp tui thli sigxHia th l ic cî liglit of bi, uxigine
woiull illiixijixîîut th li n a nd x iiithre areu vcry fcw xigixicers
mhlo tindiiig thli a xii ixîîiica t ing <'luarx. would liot atccpt t bis
ts sufxîliext a ut hi uit v tuo proi'îd 'cleven t bougi tIti' lîglit oit
thlit sigxnal ats lic xi il mr(i ahecd show cd rcd.

Ilitlx retgard tii th' qustion of the proper <'olors to use
for t.L iigbit indicationis. As ,,tated above practivu lis iiffencti
in t bis, respctx. Soine x'oads uîse' whit c for th bu tltar indî icat ionx
(white cinx tbis case' xxicining tduit th llunip flant' is xxit î' vvered

byaîv coocti glItss, and green for thbe caut ionx inicat ionx
of tbc: distanit signal. ()i xilt b other band soieu x'oals ulse
green'x for the ilear or iroiccd jndijcatjon, axnd orange fotit lic
cautionx. If we bcxur in mxiîxd agxîiii t be principie oif 'onist ructjin,
il, im flot difficuit ho arrive at tlie coïielusion that iii xîigbt

* ~indijcationis sbould bc giv'cil ly soxne djstinxctive coltir, anxd ixu
no case slîould th lx ia ixît it suIf Ilt' u e'd cepc~t as a stol) iliicx-
tion. F'or if tixe whijte jndicxttion is txsed, a lîrokîxi colort'd'il glas9s would give thjs ixicijton. Up ho the preselit tht' only
colora with suflicjent ranige tii 1, t'ised tus nigbt indications are

thbt red, greenx andi ioranixge'.
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Ailoilic141 vssulit ai lpoint to is IeIeiit4 l l it>Illiti 4)

witil :ign alil is ngati at it nuost IW iîî>nhi j si for any
of the indic lations1 e'xCeit t he stop inîdicatin î, t o lw i.l payed
excejît IvN ail aut lîorized ineans. ', hat is if thle signlai is opjeî-ated

hli lans of lev ers, t heu hy illeans' of the lev ir only ca n anly
indi)icatio 1(1 madeibI. 1T1is nlecessif es thle lise of al rigid
connectioll I utN~evun lever and signal, or if wire is used there
must heil a hack and( front wite, if oiliy al sinigle mirle is usv) i o(

pulli the mignl cleatr, anîy unautholionzed puison iii l r44ivc>al.
tilie Signai mlhicil le inaîjîfesi ly anl unisalfi conudit io n.

Tihu Stanaisrdl Code de(fi nit ioni of I n te rh 4.k ing i.,s afî l hîs:
Ail a 1,Ia îge lienit of s' itvh, ioek andi signlai ai il iiii4 SI

interiiiiiiected l t t their mi nenlits iist succvetd vail

ot lîi ini a 1îredeterinined o'l. lIiterIockifg ini C anada op
tii the lilusent 1144 leieui cî4ifined) t)) a great \tlt t( thle

priotection o)f thle c i-ossinig 44f two> rai iwavs atl grilde. 'lb is

Hs hy noi iliais ifs mil*îy poiblehi appilicationil ami4 il4iUi4l 15

J)iOhal >î. th liii4Lt imi port ant of its uses. I f finlu ilts gruatest,

ecoii4iii ar iiteriii. j hu-It 1>11 :11 t v li4ilt lis 11 gniat

F,40

switiliî(s uil Il(. lali(Iii4 frini a cîîitrtai ploint hy3 oI) oi' tsi>
t05'ulilivil , w itihlisit safet vt4 t Ili trinsli, and4 wit h thîe

greîitest aiiîiilit of 4iii uî

i iîiui th lît i:i ii C aada, aii train.,0 appri'4aci'iig a gradle
crossiiig it h aliothe aiii' , alre'i~ît'4 t)) vill) t4 a1 stop~

hefore pl cu hi 4vv i ti Ille sili ,11114s. th lii 4'4ssin iî

- I
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prOtteet b.y interlocking. -Uritie froîîî tjite safîy afforded

bv i 1 terlocking the crossing, it can be shown that there is an

actual savilîg in operatiiîg e'xpense when t llt trains relich ai

certain nuier. Hendersonl in his 'Comt of Locomiotive

<)1eratioli est iniates that it cost iii the neighborhood of sixty-

ive (-elts to stop a train and again accelorate it tti its original

speed. Mr. Pltebody, Signal Ingineer of the Chbicago & North-

western Railways, after having expcrimented with dîfferent

train, concluded tiiat, it averaged forty-five cents per train.

FOr, the sake of illustration if we take forty-five cents ais the

cost it is an eamy niatter to determine how niany t rains per

day wiIl justify the expenditure neccssarv to inst all interlockîng

at a t-rossing. Fig. 1 shows iii diagrani the signaliîtg nevessitry

to protect li sinîgle track crossing a single t rack. There %vould

hie sixt cen levers. lnis sizci pI lilt iiistiiîe(t woultl -ost $4 *S0O,

arn(I woul d reîqui i al dav aliîd n ight t ow~erinan t o operait e a.
The yvarlyv ctst for, t l-plant N' ouhi st and about lis follows:

Cost of 101 erIlo-k i ng, comlplet E .... $41,SOO ,t)

Interest oit cost, 4c C........$19t2 OU0
Depreciation, 71, ..... 336 0<W
Cost of maintenance pe yvar. 2.10.004

Cost of operation pt-r ve:o-. . . 1 ,2(X). .00

Total cost pet -i ar .. $ Is 1 0

Saving to le effected-

Trainq 4-il per vetir i ojt. vetiri Net is- C.,t of i-n roquitrd t.

per d.ii ve-it' ,o -tîî rof it- it4g ie- uerokn liai for i.tBhI&-

loInkina y..r t ion f rom &aving

20 2,1 -¶ ~year
25 :3,521 1,'553 3 ý

It. is apparel it the li-that fourt t-til t raisi al dav over this

* ~~plant would j ust ifY its inîst allatin joli. ISE aItogvt her from

the saviig (luc tu ilicer sUel safütv.

t ~~~Inlt erh Ecki ng is b aset on thle followiîîg priniciles. Firat,

t bat ai failur- iii aîv part ot thle alt:)traitt s mill lir-velt a clear

signal bei ng t lisplaVed . Secoîndl, tIiat thle noErmal potsition of

f aIl signal,, is "stol).', 'lh ir i thlat al signial citonot lie cleared

for a train t o miovE- Ertss th lit lterlocking lînt il aIl t lit switches

t ~~in the route are, )îrî ptrly sEt , andI t)EEE-kEj. Fl-î t h that a signal

cleared lot-ks aII thi- switct-its, an lt t at no swit ch or lock can

lie iflovte whl theit signal is lva r. l-ift 1 tl h lut t lie signal cleared

guiiriltitevs tEE dtt eigili'iUiii tlit roEute. '%it h iEE >)ossibility

EEf a ilitEve l>eing madite 1).N tii v itîber trinl thaUt, ('ojti in any

%Vay fouI the route giveli. fl (îtiadai the first three of these

h ave been aîwiys <'tiforntI t to lut thle fift h (foîll as essential

as the othler tltrt-vlv i ti' ot . Fi g. 2 i s al k -tE-lt ttf at plant
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iii operation whichi does ijot. A train mlov'ing froin B t o C
having received a clear sienal No. 1 is ziot protected f rom a
possible movement by a train from Q which could cause a serioîîs
side swipc at the f rog A. 1 have seeii several other plants
which also have this serions loop hole, and it lias been mv
experience that if a loop hole is lef t in any signaling installation
it ïï only a question of tiîne when some train will mun into it.

In order to prevent a train running by a signal at a crossing
the law requires the use of a derailing switeh operating in
connection with the signais, the signal cani onily be cleared after
the derailine, switch has been closed and locked. The closing
of the derailing switeh on one line Iocks the der-ails on the
crossing line open, the idea, being that if signais alone wcre
luscd, it would bc possible to have a train on the crossing run
into by a train on the other line should the engineer disohey
the signal. Each individual interlocking plant is a problein
in itself, different conditions cither in track lay out or operation
iequire different treatment in the location of the signals, and
tis is the province of the Signal Engineer. The Signal Engi-
neer of a large road is one of the inost important officials.

His knowledge and experience must bc large andl varied. He
should be *a civil engineer, and also thoroughly understand
how the trains are operated, his duties once the plant is installed
is dloser allied to the operating end of the railway than to the
engineering. Iii order for him to be able to advise what
arrangement of signais will give the greatest results lie must
be in close touch with the officers who arc responsible for the
movement of the trains, othcrwise his uscfulness to the railway
is not fuily utilized.

In Fig. 1 we have tue layout of a simple crossing of one
single track line with another. Each derail is handled by a
lever situatcl ini a convenient building. The locks for the
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rleais ie anle ly levers, and the signais bv levers. AIl

of these levers are grouped together in a frame, tei~rokn

between the levers being obtained by the use o! cross lockinlg

opelateil by th(, levers, and beld in the lever frame itself. The

levers are nuinered llsecutively from left to right, tedm
1

cbieh lock or signal which thcy operate *being nuinbered 10

correspond to 111V lever. The connectiOB between iteNvr

andflc fncions being inade by mieans of pipe carried o11

roliers, fle lurnab ii the piplines being niade with bell crik

The 1oeà lever also operates willt is known as a detector bar,

whose fUnCtion is t prevent the switch or tierail heing uniocked
if~~~ ther isatano the trak. This deteetor bar conssts Of

il long bar of steel supported on a number of links pivoted lu a

casting attaclied to lthe base of tlie rail, free Io inove in a planle

paraibIl to the track and inclinied slightly toward the centre.

w~heîu tle bar i3 nîoved the links raise it above the tread of

the rail.' If, however, a wheel is on the rail the bar rannot be

,ioved as il will be held down by the wheel tread which projeets

beyond the rail head. This prevents the lock plunger fronu

bving wiffhdrawn while thiere is a car on the traek. Iii Fig.

1i lîe iinîerlocking beiween tlue levers would be.

Ilt i~eLever No 1t Iock lever No. 2 mreetd
5 1 rtv,*îrsed, 13t iorinl.

0' ~~ normaii l 11rm'

7 s.'* reverse,
1

* N........... 6 normal 9 normail

Il) 9 rever'e'I

11 9 norrlvt:t 6 normali

1.1 Il revermed

13 10wecvrsed 2 noflh1al.

i H...... 13

'rhts tlie tirst lever lu be inoveci would be the derails, theflk lheir locks, then the borne signal and laut the (listant signal,

in returning the track to ils former position, the order of

m(tving flhe levers is just the opposite.

Block signais differ froin Interlocking signais only, in C~

respect. Interlocking signais indicatt. a condition of the

track and switclies, block signais on the other hand indicate

the presence or absence of a train in or f rom a specific length

of track. They mnay indicate the condition of the switches

also, but their function is 10 show whether a train cati be

admitteci ho a block section, or whether it is already occupied.

The Block Sviatem is a means of mnoving trains by means

M
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of signais, as opposed to moving trains by tinie taille and train

orders. The principle on wrhich it is based is that two trains

must niot occupy the samne piece of track ait the saine time.

The line is divided into sections, the limits of which are mnarkvd

hy a signal, and trains are only admitted to one' of these sect ions

by mneans of the' signal governing that block. The lengtlî of

these sectiolns will depend on the' number of trains ruai, thvir

speed, and maximum length.

There arc several (lifferent iiiethods of block signaling iii

use. The Telegraph Bloc'k System, a block system iii whiclî

the' signais are opcratcd inanually, upon information by telv-

graph. T1is is simply a make shift and is a combination of the

block svstein aie1 the' Standard Code and dispatching systcm,

a conîbýination that cannot bc made if the basic principle of

block signal operation is maintained. The ('ontrolled Manual

Block Systcm, a block systcm in which the' signais are' operated

manually an(I so constructcd as to require tht' co-operation

of the signalman at both end& of the' block to display a ear

signal. That is in this systcmi the' 8ignal at tht' entrance

end of the' block is s0 interlocked with the' signal levers at the

outgoing and that it requires the men at each end bo co-operate

in order to admit a train. There are several types of this

systCm, "The Lock and Block," ordinarily ust'd on double

track, where head on movements are îîot ordinarily nmade, and

the Staff System used on single track, whcre lîead on mnove-

ments mlust l)e protcctcd. The' Automatic Block S.ystcm, a

block systeni in wbich the' signais are operatt'd hy electrie,

pneumatic or other agency actuated hîy a train, or by a certain

condition affecting the use of a block. This system docs not

supercede the train order system of dispatching, and is not

absolute, that is f rom its nat ure it is neccssary where automatice

are uscd to insert the rule, that an engineer finding a block

signal indicating stop, must bring bis tiain to a stop at the

signal and then proceed, under caution. If this rule is not

used the train men would have to flag through the' hloek:

the introduction of this rule mnakes the' automnatic a permissive

signal. For a feul discussion of this subjeet I would refer you

to a monograph by lirof. Snîart, of McGill, cntitled, The

Basis of Train Operation, jîubiished'by thc Canadian Engineer.

Miscellanvous Signais coinpri3t'e Train Order signais, used

:ît stations to indicate to tht' renfler whcther he is to stop for

orders or not: Station signais, used to, protect trains standing

ai stations whec no block system is in use. Oetlying switch

signais used to indicate to, a runner, wht'ther or not the' main

Uine switch is propcrly set for hini to proceed. Highway

crossing signais, used to warn the public at a highway of the

approach of a train.
In the case of station signais, it is futile to simply put up
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a homne signal I .5M( feet or 2,M0) fe front a s.tation, and

exper.t that thlis will proteet thc station. It will flot, if a train

is running itl fort v-five or Iv iiiles ail liaur, als poiiited ont

altove it would but iniplossildt': for iti o stop litIltle signal,

axolj if th(, signal does not mnark the point heyond m-hirli he

niust not go, what dous mark this? In order for a station signal

to bu effetive it mnlust have aL distant -signal working iii conjune-

t ion i% it h if . 1 have iniind a tondit ion w hich 1 saw sone

tinie ago iLt a st ation, ' here a freigbt t rain had stopped. The

caboose was perhaps: somle tifty fel inside of the stat ion signal,

which was indicating stop, appî'oitching thle signal at this poîint

therev is a Sharp curve , a following freighit camne round the curve

andI ,liti nI have fimiie t0 stol) liefore il reaclied the signal,

witli thle consequence that it rai mb tht, caboose of the st and-

ing train, a dist ant signali would have given lîim the proper

preliminary iinformatfionî. Tht' fundaniental principle that

muist bu kept evur iii uîintl in signaling is that a faiburc iii any

of flic parts iiost prodtîcu the stop indication. Thus when

we puît up) a sigîîgi ait a highway crossing to protuct the publie

usinig that crossi:ig, it is hure just as nccessary fo keep t.his

principle in viuw as if is at ani interlocking plant. The crossing

signal shotilt bc so constructed that if any thiing fails. the

signal shoulti give a positive stop indicatiomn f0 tlie highway.

Most tof the hilwycrossing signais simply consist of a bell,

wheii the bell rings te bu iblitc understand that a train is ap-

proaching the crossing, %vlen the bell is sulent if is perfectly

safe for ilhem fo cross' tht tracks. This is evitlently wrong,

a Itroken ivire, a ilischaîrgm baffury or tont, of several things

iay happeli f0 prevent f lie bull frotu ringing, yet the nion-

ringing omf tht, bçIl is ant intdication in the proceed position, nor

does flic atddition of ai lighit in connection with the bell improve

matters. Tht' liglît is mun usually by the saine source of power

as the bell, anything that will cause the bell to fail will also

cause the light to do likuwise. A crossing signal to he depend-

able mnust be built on the samne principle as a signal. It should

have a visible stop) indication that will show stop should any

break occur. Tlie bell is a good adjunct to such a signal,

bumt the visible indication m-hich will take up the stop position

by gravity is esseuitiul.

Chatirniani,

Tht' meeting is now open for- tht' discuission of this papur,

anI I notice thaf the railroad niemht'rs ap,2 conspituous by their

absence to-night.
1 se two or thre<' railway mnen huert and 1 have much

V plenstre in callîng oin Mir. McCabe, who waB on thte Granid Trunk

Jikt' ni vself. I tforv t i' itvîrlot'ki ng systetnî camle int o use.



1 have flot bing t o say alnd Niol b i oggi '>t iliat vo<it r'ail on

N.Black.

Mir. Black,-

1 thiink Mr. liacokut lia.s voivil t lii' siiijuil ,o fullY il) thle

pape!' that it lvavus not rojîni for toi-t liur iî'niarks.

Ch'ai rian, -

wl. bîîivî witl lis t o-iiglit NI r. kirtlit î'iIoi.g)kilig ispect ol'

of t bu C.('. Rl.

Mr'. Kirbv, -

I toit îlot a1 îi'iiiui of t his~ soii v ilil i l uo i li t ihotior

t bat N'ou bhave :iskui liîî, tii speîl ikk . iiikî Yaprbu li

1 il iav beiul '.'i'y ituuuili M' iiibt

diri îot tell yuimantiing abot t lii' tar o Idtlii imiîî''oîkiuig

Sy4tili M-%%lie-n it wîîs tirmt introuriiedi andi m~lîîir il villmîe frontmî.

Perhaps, as i l'îîgtisbinani 1 wuiuli liku Ii sa' t ilit it tîrigin <t -i

in the ()Ili (Counitrîy and as faîr as I1 n am' th li' irst iiit '-

lorkî ng systeun mas int1rodiiiid t huri Pl5t oruî I t<N S6O.

In I S73 al Select ('o11 i il tt(i o' <f t lîu Hotîse o f Lordi s iii lied

to go imtîî thli iteur andI tlîv foilid tlîat oiîtv foi-Nt vi'lit.

of the switcbus Mure alehiiki it tlat tiiiiii, aud idnes w île

adoptedIl ti renîudy tilus.

fan away :îaia oif the i' Eîiglisli î-ouds ii Iliv miatte ofi inter-

lorkiîig. Whli Mîr. fiacket mauille soute'ii-in'le to i le

requirieiîent s of Signîal E'iginver's >iliutlici- ni ii-oiiîds 1 mustistk~y

tluat Signal Enlgineis andlI1111tii-- i n faît i vivi <ii' i iii-

nected wit b th hi signal duparin lult . oiw a vmiv grluuut <bal ii

tht' inaîîufiietuoring <'0ompallies. Wu kilo%%M mlit w i w :iit anîd

wlien Mi' ad" ise one of t buse big <'iiiîpîîi s' wliit wi w:unt tiîi'y

suppiy ois. Tbey have big mworks andîi îip i tlii' I îst mien

who ar't' famîiiarii with ail t le Iatust iiipriivî'imii'it s, ail tliIl

<'redit is iduie tri thi' maiiifîet uvi's iiîd t liir skii, fior iiii\ oîf

t he iiîpnovi'nient s ratbei' tlitn tIi thi' R iiilma Coi(iiimties.

1 do îlot thiink 1 wil! t akç up a ny mort, oi'<f vi iir tinoui, buîît

1 woruii liki' NIr. Hacket t o exlai n soinei oif lt( lIa t ist îînii'

îi'nt s thlat havi' hiît imiarde.

Mr. Baniîiiîu

1 would luke t o ttk NMr. liacîîkît wloît exi ec Is''îîîuli' lias lii

w it b eiectiial duviv'is iii <onneetirin wiit hsiopinîg îîf t rains.

1 havie in nîind îî systeiîi wbich maH. l iing inst iiih 'i 1 ut w-iin

Toronto fun(-t itt )Ind t hi' ('i . 1 litiv' luit limaid armyt li g

of it sinee.

- m
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%Vith regard tg) auitoniatic train stoijping lî'- ices, thr ltitt'lia

n eyer beenl anvt hing p.'rfected ît. .A g rat leal of thought
has blîe' î'jsniîî <ii tla subjert , biut lit hiîig lias <'ver been
invunted t mît is alîsulutî'ly reliablu wit h t hi' exception of moulîe
auto<inter t rain st ops t hat werî' inst a jui -i n su I wavs and on
e jiva tel truCurs You , of courtsi, rialize t ha t t hu ciounditions
mn ailit ba', an'-( ct ii'h diflîrent fî'oîî al surface t îack. Ill t he

yuiw ot.ii have ni t thla' wut and fri st t o c. lit î'îd witil.
'hur usalua I)tueil great il ifiniuIt v i n gtrettîng reliable

ciintniratioiî froin tii. rails to thbu apparat us ini the caib of
tiîi' ingiîii' andi îiiiîii of the iltvunturs, andI soie of th iii iliverust
have spîlit a gruat duai of tinie un t his subljiect, havi' bee'n
aillu tii ivrcunii' t bis difli'uity, su t hat tihe signal n'îiieirs
()n th bibg roai i have îlot fuit wvarratiitil ini ai opt ing t he
ilevici'.

Speuaking oif t hi N(-%% Yoîrk su w th( tliy havie uutoniat ic
signais that are îîperated on thbu track. Tlhe' signils theri', as
ini ail autoniît iî inst allat ions, are ci lt roIliid i vî an electric
i urrenlt on thi' rails and thbu autoinat ic stoipj th ituv use in t he
siîbway wiîrks ii i'inj unît iî ii ith l t bu signal. Tihis is luot bing
inon' tban anî arn> atta'hi'i tii thei ratils iandl wbi'n it is in tiîî'
(langer posit ion il sticks uit abhove thii, li':îî of theii rail whielh
as thi' t raini passes uvir openîs i vali'( and lit s theii ait' out of
thei t ra in liai , w loch stops theii trani. Titis is ni'cessariiy an
inuîrgî'nry appl icatioun. Titis systini is ail riglbt Nhni' vou ar'
running trainîs iii a sth w hewlirî the wi'athcr conditions
doî îlot niaki' aîîv diffurn'i antI tberî' is nu one to int.irfere
witb t bu alîpanat ts. If yiîoî put anvthing likue t bat un a surfac'e
track, *iii î'îvbîîî uvîses t bue track as a iîigliwaY'. vou woul
havi' ni> e'nid of troublehîii

Tit' vt 'î thlut yiou spoiki' of tbat was biîg t ried outside
t lie îity, was, 1 beîli'vv', uîuist sat isfactîtrv, buot 1 bave not beard
of îinvbi î i adiijting it . Tiîat svst uni was ot theii saine prin-
cipi.' as theii Wiri'iiss Teli'griipbc Systeni ui)eratud Ili. the
hertai'u>n wuîves. But t busc systeins arni suilject tu outside
intirfurenu.' andi whi'ri yotî bave liigh pîiwen t rîunstiission
wircs ruînilîg uîling sie the t rack yotu are iiaiîiî ta htave ail
kinds oîf trouble'. Titi worst thuit inigbt liappi'ît front this
woîîid be to stop the train, but on the other bitîtî it migbt act
the uthler way and show cicar wben it sbouid sbow danger,
the' nesuît 1 can leave tu x'otr intagination. As I said before
notbing of this kind has hein perfected yî't, Nî' wîli havi' it
t;oîne îay lut it bas flot corne yi't.

Mr. McCah)e,-

IDo you kn.tw anytbing about tiie Wlytî' Rilway Signal?
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1 ani fainiliar with the Whlyte ýSignal. Tl'i., is sinijlar to
the lîiglîwa.ý crossinig I wl 1 spo ke of at th liind Of iiv. paper,
Befure th lu Wliyteý signal was m ade lise of, wc simrpl 'v hud
cro ssiîig I s ls, whîeli ias j ost a bll wh ivi ra ng wl en a t raini
was aîppî îaliiing th lurrossi ng. M r. wVhyî e t houlit thlut was
i it îiioiigl aindl dit a vistual iniciationi wîs the proper t linlg
t o have, su tlat al m ani) bo iniglt lie diaf anîd could I îot heur
the lii Il %vould sie it or iii (as(- i t was b lowing vvrs' lard, or
fruîîî anY otlar cause if the. bell coulil îot lie livard, thie Iight
couli I I seen, so Il, devised a : signal wit h a I iglit on it . The
polver t luit Aliluites thle lunlip Conties fronti thle saine source
as tie- power t bat rings thle bell, anI if bis I att ery fails, his
bell stops riîiging and lus light goes out, wliich is wronIg. If you
a re gîîiiig to have a liglit o11 al lighway crossing you should
get Yîîur liglît front soine indepenîlent nieanis so thlut if your
hiell fatils your light %voîlil still b.' burniîîg. IN-l idva is to hiave
an orinar), larîip su that iii the event of the battery giving
out îînd the bell stoîps riîîging there would aI%ýays be a Iight
showiîug. Agiîin, ait oil lamp is far miore depeniîable thtan
elevi ricit.v, and it <nI ails îîo hardsuip for a nmani t, fil1 the
lanîp anuî see t bat, it is I igh t e I îpîia as belîs haîve to be
inspecte(i verydav.

%V'e haîve got lîîîg burning laîiips thlat will hurui contin-
tiouuslv for four duys with practically no uliminisbing of the
vaîî<l power. They will cven burn us long as seven and

eiglît days, but it is not safe to relv on theni for that length

Mr. NI(-('ibe,--

Docs it not, seui st range thla t al Rai wavN Conmnmissionu wilI
recomînend a Wli te Signal.

Mr. Ilieket,--

1 suppose it was thei best that they kîiew of lit tlîe turne.
If I wau Signîal Engirîver on a roaîl, and asked to rccomnrend
a highway crossing signal 1 %voiilil certiiinlv îîîuke the light
indepenîlent of the alamni bell.

Chairman,-

Would like to liear front MIr. lones.

Mr. Jones.-

I (Io not tliink that I ean add unything further to what
has been brouglut tip in the papir, It seems to me that the
subjeet lias bein fully covircul.
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l>erhîîp> MIr. laerdisty îvill have >oiifl coimmrent to make.

Mir.Hadt.

1 have îlothimig ta sayv about thlte îvrokn signala I
liav eenat ver m ah int (lest cd in wliat has b et'n said.

Mr.JIîi.

1 would i kv %I r. Il acket t o tevl]U ut of o1 tf thle difficulties
.ual troubIdes lt' has nit wit h. In aider tIa g<'t Railway Signala
111 ta thivir present state of perfect ion thlire nîuët have heen
aî grelît llimny dîthicu hies to a verranie, and 1 wouht like to
hear of sanie tof the difficulties ytia have miet with. 1 should
also like ta kntiw what eNperience vou have had in connect ion
with cingines using e'h'ctric headlights.

Mr.H:kt

1 dIo iat q aite grsp) w bat vounican Iy t roultes, t roubles
in appahrat us, or iii rea, iing indicaîtioniis?

Mr. jvffvri',--

1'tistiikiîîg iîalieations.

Mr. liacloet. -

Tlîîît vîut rir lît'adlighît arle ai -îturce î et trouihle iii yards,
1 thlin k vvv~'rybod îadlm1 i ifs.

1 know thlut if vou have engine, runmî img ail parallel t racks
usîtîg eIvet rir elîatllglit s i t dat s not nuit ter htiw goati vour
signal lights art' yati canno(t pick thlent up. especiîîlly if yoi are
movîng att a lîîgl rate of sptetl, and whilc most tif the roade
aceni to lx usixig electric headlights now, 1 have heard oif Fome
of t lit rtiads t hait gave theni np and[ went back ta t he aId oul
headliglhts.

Wiîen usiiig a wvhite ligiet for clear indication in place of
a green thle white lighit is miore apt to be afferted lîy the hvad-
liglît thaxi the greeni. Gireen is not sa t'a.ily picked up as reol
or yellow but thev are ail better than white. At amne time
they tried t> uise what was ralled a lanar white. You kîîow
the difftrence hetween the white of an arc lamp îand the light
of ami incandescent lanip, it was like the are lamp light, but
thev fourni tlîît if rut dawn the candle power oif the lamp
andI htal fo be ahatîdoned.

The Chicago & North Western have a vt'ry gaod inîdication
for theîir distant signaIs. They get away front the veliow
and orange Iîv hîang îî double lamp. They tise a red light and
greemn Iight side by side far cautian aînd tvhen this is changed
ta eleair -,Ott have green and white sie by side'
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By this nicans the signal lights cau never l>c iniftakeîî for
a lîgbt in a house or clsewhere on account of a broken glass in
a signal, and 1 believe they have got nearer lu 10ie solution
of the difficulty thaîî any road 1 know of.

In Canada wc use green almost altogether as a day indica-
tion for distant signaIs. Some roads use yeIIow whicb is
much casier to pick up than green, in fact 1 tbink il is easier
even than red. Take for instance in tbe fall, when there are
a lot of trees close to the track ani the leaves have, iiirnd.
The yellow arm seerns to stand out ich clearer and e'an he
more easily seen than aîîy other color.

There lias been a tendency îlot lu take so niurhc notice of
the color, but t0 vatli h le position of thle arm t bat is how
thev have got tou îsing tbree positions. TI'ese are similar to
a man giving hand signaIs. 1 think tbc use of the three position
signais and geîting awav froni colors ini the daytiîîie is rnuch
hetter and much casier to read thle indications under varying
conditions.

Mr. Mdllta,-

Refcrring Io whlat Mr. .Jefferis maid ini reference to the
use of electrie lîeidlights on locomiotives. At thie Ainîriean
St. and Interurl)an Convent ion held at Atlaniitic Ciîty lust
week 1 saw a comîbination bcadlight wliiclî consistcd of an
arc light anid an ineandesc(o1 light . When going through
the country bbc arc light is in use, but wben passing through
villages and towns the arc is switched out and only the incan-
descent is uscd. 1 wau informcd that some of thc steami ronds
werc using tbis conibination lanîap and flbnt on approacbing
yards tbe arc m-as switecbed ouît anod the incandescent only
used.

Mr. HackeîI,-

1 bave never biad any e-xper-iice with thie ligbits nient ioned.
1 would like to tell you of a lanîli 1 saw wben going tbrough

the factory of one of the large glass mianufacturers., rhese
people iiîke a spccialty of lenses for switcb and signal lanîîs.
la the long time burning lanaps the candlc power is very
small, and to increase tbat tbcy use an optical lense, which,
besides increasing tbe candle power centres the rays.

1 saw one of these lenses applicd to a beadlîgbt. Tbey
use an ordinary headligbt borner, with an optical reflector,
and the result iwas they got a light almost as brilliant as agny
electric headliglît. Tbe advantage of this light was bliat
owing to the centering of the rays the ligbt shone only on the
track on which tbe cnginc was running. ln Canada there
are some prctty bail curves on tbe roads, and in turning bliese
curves the headlight w-ould naturally not be directly pointing
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oln Ille iiick, owing t o t he sinai plane of t be liglirh liî < r
this liglît would flot work as weil on curjes, that is, Y<îu wuuld
flot lii able ta sve as far liad as witb th bu ct vic liuiligliît
wit b th bula rt gias, but 1 iink it is a inove in tlbe righ t ir eut in
and is nuît so lIoe bi iii siîru of t îîli 0 niîtî t
appri îauing t irins'.

Mr. anial

1 :aw an art icle iii al iaper about a headligit that is going
ta bi revolved Ibv the truck, so t bat iniiaking curves the bead-
ligbt would Il(- point ing down thbe track.

M.Ilardistv,-

Is Mr. Hackvt fantiiar wit b the autoinat ic signaie iii con-
nection witb the Westinghouse airlîraku ta warn the engineer
of the distant signais?

M.lliteket,-

Are you speaking of the autormatie stop signal applied
ta the tir brake? 1 spoke of .hat just now. I do flot, know

jof anvthine tirat hms beun perfectuil ecept in the cases before
nitent ioned.

Mîr. MCb.

1 tbink it is the Pric systein that is being referred ta.

They bave autoinat ic t tain signaiing systemas in Engiand, but
t Il(,%, are very littie but ter t lan the ordinary autoinat ic stop iii this

Coli*tr '. Tl'by mxil-v give internmittent indications, that is
hv an etîginver getls to al cert ain point a shoc st icking out

fri h is eniewoi u nae la t bird rail. This will

stop bis train i uit w iii tot tell ii um vryt bing. Suppose, for
insît anve, tlbu trva in werc t o break i n twa, and part of the train
ts Ieft in the biock, the utîgine wvould go on and cluar the

signai, anoi thew next train t bat raille aiong wouid bave no
warning of the part that hall been left behind, unt il it, rail
into it, neither would it show ans' t yack trouble such as wash-
outs and brokun rails.

Mr. Kirk',-

Thev tried an auumnatic stcp on the undelrground riiilway
iii Eniandl the <uther day. This wvas a vcry simiple affair.
Tilly liad sonietbing on the rail which caîtght sotuetlritg on
thbu enginu . and slott off th bu let rie power,. thlis was plireiy
a ttivcibatl <tint ivamuli.



Mr. Mclta'. -

At Thle St reet R ailwitv cnlvent ion before iîî lent ignet I
there werî' a nund wr of t rajin signaI st e cxilii ted, but
in none uof livin i ciinh you (Io away coipjlet cly wit h t he Iîumaîîn
elemcit whîi'lî is ai ways thle gliat est t Iifficuity. Even iii thle
New York Tunniel systelîl t bey haîve to conitcnd with t lîja.
White 1 %vas thlîce a t a iî-nîaii w as d ischaîrged for putting
an clastie band on Th bu I:îu illa l iandlue tIo save Iiiîmself tlle

trouble of hlId ing it i lw n.

Mr. Hagckî,-

Mîr. lKill)v wili you ll Il., sulilet Iîing abouît thle inter-
iock iig .yst eiis in use iîî l'nglaiîd

Mr-. Kirhby,

'I'ley hîave no Tra:inî dispaîtchinîg systei iii Enýiand. ''ie
whole lcîîgth nf Thle îîili-nad ' vstviîl is uliviulc i îto blocks,
wît h s'glîi t nwers nr cahiîs, :in(I it dnes not nIaitter what

the distance of thlî bnock is t ie e arle tIwo cabins t e eaclî blovk.
In Sout h Wavis iii thle vollivrv d istricts thlîre Tire signl t ovrF
only tlîree-quartürs of a Toile :lpart, whlîîe in Scotlaîîd tbey
are soîlîtinies twcîîiv nir tlîirtv1 miles aplîri. The distance
betweeiî the two signal towers ý-onstitutvs a block, and the
signal-men in the toweîs are responsibic for it. TUhe signal-
mnen hîave t elegrîîph inst rumenît.,, ai ve t hi i levers and tblev
take îînî give signais t n thle îmaîn alhcad. The s igîîîdman iu

one tower asks the mn a îbad if lic cani seni tlîe train forward,
this inan :îlîsm crs yes, or n, bu, :îso îîdvises when the train
ham passed througli tlîe lock.

Mr. Jefferis -

1 hîave lisi eiled withl a get deal of i nt <lest ii M r. I Iacket 's
raper, ana thei disc ussionî wlîiî'l lias fnllnwed, înd 1 inove
that a hvart y vo te i f thlaïks lie tenmli' d tii M r. Ilakit(t

liefore t lîu î mo is put 1V appears Io Ille thlut we, as a

Ralwy l sould take a deeper interusi i t bis subjeci,

WVlieîî yo'u considcr thlî gruat imiportanice of Railway Sigiîaiing
t n the lives of thle itravellinîg publie, 1 thliîîk a ('lub iof t lî ii
description slîould go ilito Thbis niatter v('ry thIorougily, and
1 wnuid moîve before M r. Jetîenis' motion, t hît a select coin-
milit tee u :ppontcd t<î go intn Mr. Hîteket 's paper tlîoroughiy,
aîîî report back to the mleet ing as a whoic next niveutiîg night.
A gîînî dciii of valuable data cîînt bu securcd by going int this
ni ilttei t i orouglil', ana 1 tiiik it is fat- t no i mpor'tan t a sîibject

- I

-I

1.:,;, i i N F; F. a 1 ýN (i C 1. u 1ý ý, F, C % ', % 1) %



to diseuss in on(- n îgh t and bu let trop, and 1 t hiik Mr iHacket
woutit lw i nterest <I i n assist ing t hat foininiit tue.

Chaitîmnîn,

i has beii subiiauteît by Mr. Mejùu.e that a coniniittee
bc selcrtud at the next mieeting to look int this inatter, and I
wotild suggest it biving h'ft iii th hiands if fihe Executive
('oilnit tee.

Mi. McIdae,-

t takc great pleasure in seconinig t le vote of tliaîks to
Mi. llackct.

* Clairnian,-

It lias bccn ru.gularly nîioved and seuided tiat, a tiearty
vote of thanks tie tendered to Mr. Iltckct foir tus very able
paper which tie hias given us~ to-niglit. WVIat is Yuur pteasuie.
Carried uîîaniinuusty.

Mr. Ilaket,-

t hiais given mue very great, pleasure bo mueet you att hiere
to-iiigtît, andi 1 trust flic paper fias been of soiiîe sîîîalt interest.
If at any tune it is decided to go furthler into tlîis inatter, and
if 1 can be of any assi.stance I stiait bu gtmîd Io (Io aîîything

* . that 1 cao. 1I hope 1 shahl meet yoîi ait again, anîd I have
eiijuyet( it very mîîueh to-nighit.

r, (..tnuriiîan -

t hiave to apotogize t o tItic nicmnters for the' absenîce of
?lit t'resiîlent, anîd Secretary. I uîidersùand bliat the President
us on lus vacautioni, and as tie iade uip lus mind to go shooting
1 suppose our- Secretary' ttîougnt hce ougtît to go to take care
of liiîî. t spoke <.0 Mr. Worth and hie totd me that bis object
iii going 'vas because lie thought lie was a butter shot than
ttie lresleiît , and that 1 was tu pruomise on luis bebiatf to every
iîueinblvr at t he ne\b iiu'vîing al pair o~f prairie cbickens or a
bruuî of partridge.

t wo utu ti ke t o re'iniîud thle Exect ti vu, Rerepb ion, and
the Amniusetment Coînniit tevs thInt t hure wilt be a mieet ing
aftuî this one to imaku final arrangemientbs for a Social Evening.

Vuith fnrthler refueiîce tu tlî, u iiitr of ncw menibers
Ive luive vunrolleut t 0-niglit , 1 woutd tike tu o raw thle ixienbers'
at tenition t o t li, fiet t hit wce have' îot got any t ou nany
membters anîd we have lots of tlanks lucre, andi ttiose wlio have
not gui an *v stiontî coîin(-bu the table and take wliat they
Want. St.Vlr:îft liîmes durimug the last niontli I have hait mem-
burt4 commue ovur ttt îîuY office, andt ask nie if 1 hadt :îiy lanks.
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1 gcnerally ktelp a buneh arunid, anid 1 iiiiiiîk i wuuld he
weIl for ever 'v ninmer to keep a couple iii hi.s pocket.

The flext paper wili lie on- Care andu Mai:ntenance of Shop
Toots "by M r. Dugu id. lb i. slo uld I II a very i î~ n
subjeet to everybody, iini1 a, t bi: paIllr is liv our esteenied
President, 1 have nu) bush'ut ion ini say iiig thlai it w ill bu ant
excellent une. 1 have livard M r. I)uguid luituoru, and 1 have
always found hini deal *.nith b is sub)juts ini a vi*ry ablei lîannur.
If t hure iis lot bing more lieforu th iunvmet îîg. 1 w<oul kiguest
that moinebody inove thtwe adjoumît.

M oved by M r. Bannon, and secîiîil I i Ni Mr. llerriti utba
thbe mneeting lie a lijoi týl iî Irrîîî I
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