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Copyriyht, Canada 1913, hy the Cnnndinn Strert Rmixeaij Asiocietton,
Acton BurrotPK, Secretary- Trtnturrr.

TheM papers are sent out In advance to officials of member
companies, so that the recipients may be prepared to discuss them.
They are to l>e treated as confidential and are not to be given to any-

one else or to the pres^

The official to whom this copy is sent is requested to talce it to the
meeting with him.

Papers to be read before the

Canadian Street Railway Association

Annual Meeting, Hamilton. Ont.,

May 29 to 31. 1913.

APPLICATION OF STANDARD CODE OF TRAIN RULES ONELECTRIC INTERURBAN RAILWAYS.

By Allan Purvis, Maniger Interurban Lines British Oolumhia tHeetrie By. Co.

The adoption of uniform code of train rules on interurban railways has
been the subject of committee reports and discussions £t various conventions
of the American Electric Rail\«ay Association, but withcu? any definite con-
clusion having been arrived at. It has been stated that local conditions must
""vern in this respect, because many interurban lines operate what might

.. termed "suburban service" on a very much closer headway than the
, • ,

<er and the placing into effect of rules which would be applicable to the
^ could not be properly carried out on the latter.

J
I code of rules based on the principles of the Standard Code, adopted

i^ * American Railway Association, would effect a more uniform Icnow-
1 -f train service, thereby training men to one general idea or system

IftfH I*.
'*'^'' Pf"°<l' men of this type find employment with other com-W|£

j;
- • expenence and training would prove a source of revenue and

7 .
.*'}*". * handicap, as under the present methods, which lead to

violations, and a rule, no matter how insignificant, cannot be
1 y violated, it sooner or later will result in disaster. I mean by
J^.

nterurban railways should always be manned by men of experience
tj;.' ,

and it IS the general practice in hiring men for train service, that
r nave had some knowledge in train rules. If such men are obtainable
^
nave worked on other railways, the system of train riles with previous
-anies may be altogether different from the train rules in force on the
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line he I. apphjing for work on. In such case* it may mult in acci.l-nt. ».confuMon or cfiflFercnt rule, would probably lead to it

acci.t.nts. as

Ihe American Code of Intcrurban Train Rules ia i .fnr. in .1,,. ,i„L.

^I'^'X' h"<J t^'
'^^ ¥•""' '^''"'"•'''" mi«ht occur in the mClo^a min•ay, who had been working on steam railways untler th- <iVrn,u,/i-

^

entering electric interurban service. xKles materialK^& fni
'*'

kother in the essential featur.>s. and whil. t™eAtrnS"Ul would! h^

Railway Board and the Province oj British Columb^. was adooted^nHT.been m successful operation on its intcrurban lin"?snc*\LrT 1911 Thedaily service on these linos is 477 scheduled trains during a wri« of from A

IZJ^Tn ^^K^f-
•"•^'P^^'ipn covrs from 7J Stes trapproxiija three hour headway-t,n one branch line a 74 and 15 minuteTi^icT is noperation, a tota^ of 208 trains. Prior to the adoption ofTe S^anfficodeof Rules referred to. some doubt existed as to tlie applicability of thei^

h^^Z-^^
-nrequent schedule was maintained no diffrcuUrSnted itST

5?iJ *K
" "^'"^ headway of 7i minutes, it was deemed ne^ess^i^ to inakTa'slight change in order to cover this feature, without departing to anlT^reatextent from the strict interpretation of the Standard Code * ^ *

It must be admitted that delays are preferable to accidents, but actual

o?^,'.'h"lf,r\"'
P"?^"" "•?' ''"'''y ''° "°' °<=«^"^ » frequeS^nor are they

^iTr .^ /d",*'"" j'*'"":^''*' operated in strict accordance with thrStan^dard C ode of Rules and on time schedules as they were previourto such time

m:!!Sn''.'>i:"''r'"
"''^ >-o^ding.of the Code to suit locTcSons maytemade without in any way altering the general principle of safety. A devia-

JeadsTs'foTlot:-
""^ """"" "^ ""««'"«• ^^^' ^ ^he Standard C^'e

(a) In day time, if there is no down grade toward
train within one mile of its reai-, and there is
a clear view of its rear 2000 yards (40 telegraph
poles) from an approaching train
At other times and places, if there is no down
grade toward train, within one mile of its rear.
If there IS a down grade toward train, within one
mile of Its rear.

f^ii
^^^

V'f ?f-
«'"«"'led to conform to Electric InteruXn^o^tlon'u'mfollows:-(a) Distance the same, (b) Eliminated entirely. (O 30TO fie?

.n H"J,"nnt^" ^7ot '^\'^^ ''°r
are frequent, the continuous accelera'-

)n does not exceed 25 miles per liour, therefore, the distance for flagging

U TJZf"^ T^l'u
'" f'«l"««.=»nd isolated service, where train opeSn

18 adopted under the multiple unit system, motormen have the reverse feture in addition to quick action of their air brakes, which enables a stOD ^made within the limits of safety. In this instance only have the esM
features of the Standard Code been amended, the other rules have
successfully earned out without any appreciable delay in train opetUunng very foggy, and other stress of weather, in the operation oisuburban service, one minute fusees have been adopted—these fu
used when a station stop is to be made and before reaching su

'

ihe one minute I'usee allows for ample immediate rear end prali
also eliminates any delay in maintaining the running schedule, any
lays whatsoever, rule 99 governs absolutely. The above illustratiJ
minute fusee is given to indicate that although such rules can be
successful operation, although not covered by the Standard Codehas not m any way been affected by it. .

The terminal clearance in double track operation might be elimij
as serving no good purpose, although for single track operation, tW

(b)

(c)

[ 500 yards

I

10 telegraph poles.

\ 1200 yards
I 24 telegraph poles.

1 1800 yards
I 36 telegraph poles



of counie. very ncccMar>-- On suburban service, where the train move
oientB are more fn-quent, the terminal clearance can he eliminated and amethod adopted to suit a local condition. I submit a sample ropy of a
c earance used on one of our suburban lines which also serves as a time table
althouKh crews carr>- time tables also. This does not preclude crews from'
consulting tri.m registers or registering the variation of watches as instructed
by the rules.

.k o',2"I,f''^*"n'"'M'"',^ ™Py "' "^'" '"'^* a"'' ''""^ faWes in effect on
tne B.C. hlectnc Ry. Careful perusal ami consideration of these rules will show
that the Standard Code has not been vcr>' materially departed from. Thev
have worked out very successfully, indeed, since their adoption, and I am
of the opinion that where employes can be educated to standardization,
particularly in such an important matter as train rules, they feel that they arcmore capable to meet the exacting demands prevailing in railways generally
and It instills confidence in themselves.

One gn-at advantage in train service is that a man v,ho has worke<l
under the Standard C (kIc of train rules fcr some years, has had that many
years experience which is not thrown away when he enters the service of
another company—then he becomes a valuable asset of the company employ-
ing him. f /

British Columbia Klecthic Railway Co.

Date
Motor
At

Leave
as Train N'o.

Westbound.
Run on following Schedule:

45
53
54
55
56
67
58
59
00
01
02
03
04
05 65
06 56
0767
08 58
091.59

1000
lllOl

12|02

islos

35 25

30
38
39
40
41
42
43
44
45
46
47
48
49
50
61
52
53
54
55
56
57

15
33
24
26
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42 32 27

48 43 33
10 05|55

00
08
09
10
11

12
13
14
16
16
17
18
19
20
21
22
23
24
25
26

New Westminster
Meads

Thome Road
Connaught Hill

Leeside
McGregor
Fraser Arm

Highland Park
Royal Oak
Jubilee

West Burnaby
McKay

Patterson
Central Park
Park Avenue
Collingwood E.

Collingwood W.
Earl's Road
Beaconsfield

Nanaimo Road
Gladstone
Lakeview

Cedar Cottage
Vancouver

Eastbound.

50
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
26
24
23

051

57!

56
55
54
53
52
51
60
49
48
47
46
46
44

22 32
oolio

20
12
11

10
09
08
07
06
05
04
03
02
01
00
59

47 62
25 30

35
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11

10
09
08

Opr.
Through Trains will turn in Clearance on ' arrival at each Terminal.
Locals will report amval at Central Park to Dispatcher, who will clearthem. On amval at Vancouver thev will turn in ripar~>n<H> <^v>^... -»-i.

round tnp.
Vancouver they will turn in Clearance covering each



•f for any
--"J- ^- J

Jji;iuU.. U.te. .port to Dispatcher.

Left thU uation at

ALWAYS PROTFXT YOUR TRAIN.

RUN NO RISK.

THE PROP, RTY SERVING A CITV^VITH A POPiri atiow »•TWENTY THOUSAND OR LESS. ''^'°'^ °'

B'j y. r. lUhh'r <l*H*r„l Mnn<ig»r, Sherhrook; Railway ^ Pouitr Co.

prob&"ffSinJ'ta';«i7roSi"S^^^^^^^^ "'"*'"' «»"' -'"
companic. it ha> promoted mc to ™,l ^hi.

""'"y
.
"'^''"'''"•s reprwent •mall

Ry. JS STpS.^^„i'l[gro''"l„'Sif„*' to*5tr^ ''^^ ^""k^"^"'
St.

a"7orriSTv;r.dr£??Sf?^^^^^^^
the population «rted th^out^y wa. [a^le buTwThen^^
ranted fr.,m the operating re.utt. attaint'

""*' " *" *"•
Gross receipts have increased 36 per cent while thn »«t,i .•

cost for the year 1911—1912 is 8 038 oe/car mil,, irt^ .l ,
"Re.rat'ng

were oblige/ to increa«> the mile^fr^m oTo io mile,' *The"miI«'"
"''

.^SSbTdL^'ofTaki„?:^5r's%tt^^^^^^^
Methods of Stimllating Tmaf^c vu!

''g'"*"'^ ^^ .t'™* *<»» on.

ent schemes for stimuladng trX but noneTn^ „•*''* considered^ differ-

a financial standpoint xlismav be due in .™ *"'^"
"'"'^t

P™"''*'' f™-"



work. When thv cc 'of lirninV^. «^».^ / mak.« btupr limr in this

that .tcci whtiN . •^cheaTAha^l.Hr.n " ^^^ T"' *«• •«'«ve

worn out. Sut wt-i xTanwfl r, r nf, L. ! r*""!;*
*'"" ""« artually

Of the .t^e. whwii wc havr„^^r/.
"'^'"•.'''"•"•n AangtH an.l .hipping

good for at le..ranoth.r 2Alir)(S^^^ "VT
*"•** "'"• ""«*».'"!'••'' anH a?e

"" te7vr.^r --'-"ff'zt a--..'Herr'''"
""""'^^'"^>- '*"-

p..wer an.ni«M7n« "u. ml S i? i? ta x IJT I* K^'r .
" * ••""'«">• '•""•'"«^"' «

capital in tht- b-..1„o« "uTijc "
\hVra ^ay a'nd A^ "'^'^''^ "'.'

place of bu«ino»!. it may have \\t- f«.| thir ,^.: i. f
'^^'''^>' "'''»'t">nal

t" the .mail companien, "Xiallv ,he t-wi^ /^?l*^^^^^
"""""" '" ""'«'>•

makcH extension, to its lyK thev aJ not T- rv
„^^*"'" "

'^""''l
''""r^ny

yean and in no ,a»c can it c^.mV«r.. lirh L ^
«-numerative for nt-veral

or over. It apix-ar* t . us hana^ti.m I..
7'^'"* "'^'"^ "•'"«' f^'P'«-

equitable ami w'mid Ix- in the inttT^ 7.f ,h?.Tn."". ^"^'"T.*""''' '"' '"""^
tax of 1-8 of 1 ixr ci-nf .m th?. ^ the mvestors and the public-. The

direction ^^*'^' *""" *'" 'f a step in the right

lar^e'S^TZAl^'^^pi^Jr^.^^^^^-^:"-- ^«r '^ » --
tercst to small companief A "w m,,n?h« T«. w^^'^ll'""". 'f

"' ''^'"'^ '"-

by some small systems in the United S «,..:* nT f?'!"*'^''' '^e example «et
man cars. Theie were not soe? allv bi^ 1 a-

P"* T "(^ration three one
trurk ears and closed prmanS v .n, d l.r l^^Xi^ T^'^^'^^ 'i"«'''are opcnwl and closed by a movable h-.n e Th^n k

'• ^^'^
'l""*/

''"°"
IS closed and handle n4oved the^bv ,^™. . ^'"»"K'"« en.ls the door

ffa;s:r .!:;dE3~ tS-^" "^-

torman. 'trprKril aU^car^''^?:' \Z' ^'"^ '" '"" T'^ "^ »»'•' ^''•

fares. The busines,, of the lin^„r^wh;^h !kLf""P^y"*"' P'"" '" ^'lecting
!>ut we have found that the headwavtl^T^f'* ^T "Pf"'*'^ '" "'"''^'1

.ng the service has been satis&l Naturally rhatel-fr'?"^' ^P'^^''-
lamts from the public, but in makme surh «hLT u "^''u?

'** '^""'P-
expected. The change, howevTr has onahlln

.^''*"?'^' *•"» '^'"' «« ''•^'

ture and has also enabledTTo incrLs^Ahe "^f^^ "*' "'5'^"'^'-
cars. The necessity for a better S^ of 'Sturl nn

"'*'1 "P^^""*? the
recognized and if the one man car^^Pm nL^ °" /?.^" Properties is

will be a boon to the small com^ ""ccessfully worked out it

ELECTRIC RAILWAY TRACK CONSTRUCTION

% a. M. H.,nnafor,, acti,^ CMef Kagin.er. M...,al Tram.n.s Cnpon,.

the SnSrtr^to;'%ia'mwt^c'om^„^^ '"'I ''"""J
-"^ Parts c

followed strictly. !h'e^'c"S ^l^^-^n^f^l^t^^Jj^^^



uf„'^i. •* "T "•'*^'
*'l**^ '^*y ''"'" 2 to a in. higher than th* rail. Thii

•iMginatKin co puiun- ih« ra«. in winter. whrr« thrrt- i. from « toO ^ trfwww and .ce owr the roadway. When the .tree. i. pav^Tthe rom,«nV
it a.lced to lift It. track, to conform to the new levol of roadway, and if wWnBwa. always put to theorotica! «xtion the level, would be a. gr^xl a.'^ouSbe e«jecte< when put in by jj.mcbody who ha. not to maintain the ti^k
I- ,u ^I'y

""!'?"•.' ««""»'jy. ctrric. the paving on the r.«dway t«^tm the centre ana it doe. not fall away, in IcVel. a" a proper curve fr^TtK
^Itlln?" u

'**' '"^^ '" ^V '" ""^ •^••" " ha.Wfou^ thTnew
f^3"i Z**7

'n«alled. wa. found to be i in., higher than the ra I. .T• point 4 ft, fr..m the rail., thu. leaving the rail, "n a pocket. U.uallvn the paving bt-tw«.n track., the block, are carried to a^wn of from I

lZ..?J^i'lV !" ^"r'- ..^t*
*'«kraen. in their endeavour to get w™ter

f^!J^
'«"" the track, dig ditche. through the ice at the .ide of the roadwav

httle a» powible w.th vehicular traflic. the water melt, away the i« andwiden, the «de» o the cut. and in a few hour, the cut ha. Ikcomc a1m<^dangerou. to traffic, on account of it. .teep .ide.. A meth^ ™f "Sblotlt. between the track, can be uwd a. .hown in diagram, whichwill obviatSthi. «a.e of affair., and by ,li.hing the block.. in.t«^d of crowning themwater will be led down the depre..ion in the block, in the c^t?i V.teSd
rlifU . ,£"ki""J' ?'*?i*'»^'

water being allowed to K«k dowrbrtWX therail and the block, it will be carried by the deprcwion between the7ail. and•way from the rail itKJf. Suitable catch ba.in. can be in.talle.1 at all change,of grade., or at rtated interval., and water led to «;wer. by k«-png wa?"from the rail. Di^omfort to the travelling public, and deL. to "SrT wfll

iL""
'*^'.*^'^ and track, will be kept inVtter .urface. f^ving wNI not

^nTJ^'^ •" °"^"if *' P***"*' P«le«rian. will not be ,plK w^^hwater, and crowing track, at .treet corner, will be facilitated, a. ^riTatcorner, of .treet. where change, of grade u.uallv occur. A. to the differen"of level in .treet. in regard to vehicular traffic.W deprewing block. b«w^track, therejhould U no more ob.truction to t^he f?el^Lgrof ^kte.than if an ordinary crown between track, wa. UKd. in ScttKe baS^'
fhe.^ "'frSh t ^?""**i'**

^y ^*P«"''"I 'he bli:k. rather th^i^lring
h,.f ;.»hi,

" w*^"' "5 advantage to deprew the block* in the devil "trip.:

I^IJ^ f! *K°"'i'* ' <l«"'«'ent a. water from the .trip would be itter
™^ ^^V

by being earned down between rail., and the Srade of the rtreet

The catch ba«n which i. propowd i. one which it i. thought willmeetconduion. better than the caat iron gulley which i. at pS in ".T bythe Montreal Tramway. Co. In the pi^Mnt one. whichT trapp^ ^
wL^J^JSr - t^ck ba.in and grating, made of concrete .ides and baiTwithstandard cart iron top. we have a catch ba«n capable of being u^d a* all

Hr^Z.-* *?"='' *'"' °P«»»'«>1.°^ -^'eaning >. reduced to a minL^ufflT Standard concrete form, can be uMd to make concrete work, and thew concretegulhe. .hould be inrtalW when concrete .lab i. being pUced u^er ?ra^k

5 ^V^Z ^^T ~"'*^ ^ '"»**"*^ '" '"«='' *•'«« paving U arched inifwd
oL P?"*^ *"** *''"^ *'T- '=^" «'*««• »"«k. areTaid. The 6 in. outtetconnection to i«wer is placed 10 ins. above bottom of basin, to allow of ^tlU
Sh^L'***!- ^^^'"i *"*^. *^? ^"•" ">"'*• ^ «='«^'"'«1 twice a y^? ^fch.hould be sufficient to keep it clear at all times. The paving on t^s claw of

f^T^?'""li''' *'." *? *V ?" °'*'" ='»««• -hould bTu^d a quarter ^«n
whr..^l°„'^

"" ^P '"''^' ° ^''^ ^'^ "^ 'he rail. Thi: !, to allow ctearLnce of

TnH ^h/"l T''*** "'°u-
'»"•"« pavement, as b'jcka are liable to work upand the wheels of cars hitting them, to get loose, ind allow moisture to eetdown between the rails and blocks ani freeze a.d thaw akeSy, and



will be the extra rkarance of motom. which i« very imporunt £•««» in mm
^m^^ •"«« reodom mm bre.luge of gr.r ca!^ anHS^ .„" .h^ad

,iSl!J!h .wT ^^ "=* •"'* '.•" »*^'"« '•"• ""« "•*••" «" grow any In*, al-though the ensineer i- pnerally told it i. m..rr today thanTt wa. a feW^ari
«rt.i„?!'ll!!'

"* •fbborn factM u.ually. and the clearanre of motoT »t^

5« S ?hV wir'ind' rubbing""
•'' """"' '=*-• ' ''* ^"'* '«" '*« «"" "'"'

l.rW '^?*".i'""
*''•.*"'"«• itielf before u. continually l» the delay caused bv

^Ln ''t?"?' V" 'i"^^''' I'f '?tir>«^ei.m.. a. an ...mple take the^te,^
\^^^A \l A

^•"'"'"«' ?"'" VVind«.r Street., Montreal When the ea«.
fcl ^'"'''"^' ?' '""'*""." ^'"•''°' ^»- '» P'"'-"-'"* «"uth on Winder

wyt tne westbound St. Catherine car. An can. cannot iniu on rurve« ir

JL'^.T'"'"'"
**•• *"tbound \Vind«.r car fn,m pr,K-«^linK'arounK the curve

.'ntiSSC'^r'" -'^^ "' ''••''•\'"
f*" """l *'»» vehicullr traffic TM,intertection ha. been given a. much clearance a. the width of the .treet

^ thrhrr'" r*l'
"' °*

•
\"'!^!^y ^""W he found for thi.. but it i. ma."Ty

iS K^. nW "' ""'
"u*y

'»'«\""«''^^». an'« would con.i.t of allowing he trac^
Jo be placed nearer the «,uthwe.t corner of the .treet.-and cutting atout
oiL ^n"*'

"""^ *" ""^ ''""'%. 'T'"''' °"?»" ""' '«' incommode nertrianoaffic to any great extent. The .idewalk on St. Catherine St i» 13 ft

w"'M''".'^i.*t!!'
°". ^Vind«>r Street i. 11 ft., and if the "urb wa, cut the-would still be a clea-ince of 10 ft. at the corner of the .trcxt* The 'wurh^

witl^aS)^* '^^""•T'"!i °' "?"'"'^ «' '^ »"» '»• radhis .witch, woiki
h9^jJr 11 ^1*"' •*;!"'' *"'* continue on a curve of the sime radiu. forh2 degree, then for a di.Unce of 17 degree. '.'0 minute. woXl .d^ from100 ft^ radiu. down to 40 ft. centre radius and thence out to the eH of cu%^in the Mme ratio. The outer wuthwe.t curve would .tay as at on^tThi. wodd allow the free operation of cars around this intersection wKt'
nfn^.Tw-'^"'" " *L'l ^T^'^' «^'"P '" ''•"«' «=«"W b^ madf by the st°^ping of Windsor wuthbound cars on Windsor St.. instead of on St CathS
ITht. K^iS' ?'* *""i^

relieve the pas«,ge of ckr. on St. Catherine SttSe"iThi. inethod of providing car clearance is not new and has been well tri«iat vanou. place., and should be given more prominence thanhasl^n ^h.

c£^«f:!^ l^^'uil' '"''"i^^.;?
'?««"«"«* interSn a? any pStthU

^iZfn.^°"''*ii'*
provided if it i. at all possible to do so. Unfortun .telv

mZ „1 "'"ui'
»"."».'«'* 'hat it is almost an impossibility to Ka^

tZt if!?fK- i" " " '"88«"«1 t° install an int^ction of this W„d
• Inri M'l^ ? ^'^«™"*^'^' ""^

f
met with the objection that having clear-'ance at one place, and not at all places is dangerous, and that » vou aMnw

i:no[hf/;i,l^'*^
"' T" ^'"''

"r^^ '^'"^ i» clearance? they 'JillCi'«another point where there is no clearance. This antument the writer fhint.
IS wrong and only misleading. If it is known th^ at Tn imnTrtan^
where traffic is congested, a'nything .::a!^3e^oild''li"doTro''facili;a"tetraffic, one would be acting against the be.t interests of the pubhc and the

Co.. spoke of a more flexible foundation for all track conitSon kS?««
ritr^nf"?i;''T'"«

^""^ ^',^ °' construction that we were p™tt ng .rfor ?h^City of VVestmount on Westmount Boulevard. This has l»en rnm^uJUS

co„.jJ^ V^^ T,^""^
""" *''**"?8 **• "P'l'y ^""owed. the foundation, whkfconsisted for the most part of gravel, was well tamped and levelted. The



days bd„. kept moi.t du^the whokZ.*i«*'r''
'° "•" '°' »' '«•»« 'hr^

«.n the slaSand ballasted up to grade wttlfah^.?. f **"'"«• '."'^^'' *'=»« '^'d
under the ties. After track, hid tee* laid^or f.,!."-

°'»^"''
*^"'i

""""'^^
was poured between the transverse s^dons of »hi i'^'^"?"' •''"P*'^'f """
menced on the upper concrete fhe^owe" ™r«ft' ""'' *"^'' *« «••""
of the same mixture as the slab namJvT „P '""'

.VP'^'' '"ncreto wasU in. broken stone. Sand was rS o.,l Z^'""'"'^.^" 3 of sand, and .5 of
started on the upper surfL by a .Sne of m.T'"" 'i^"'

«"'." ^m-^nting was
inixer. and before this middk coat w^s^dil^hn T''""'^ *"J^ ^ continuous
in boxes, at the side, was aoolied Thf. J-^»

^ top coat, which was mixed
to 14 parts of well s^-^n^Stc. ^ The trwasZn ^''^ °M 5"" "' ""^^^
with special tools, and then marked off in Zares ThnTf '

'^ and surfaced
the base concrete, was »12.a5 a foot of track Hn„w "c^'

'-"°''; '"^'uding
.mportant .terns in labor ranked inmost as Sows - "^ ^""^ "' *''« "»»«

Uymg and removing temporan' track ,o„txcavatmg macadam, incl^in^ removal Ifc per foot.
Removmg track per lineal foot «*= Per cu. yd.

,&^ track per lineal foot. . . 2?^
l.abour on concrete per cubic yard. i 'Si*^t.nndmg jomts per joint * -^^^

17c

THE «-AT,O.S O^K .^^Kg,oN^^^^^ ,^^^^^

missi'on'co: forhis"kJ„d'L^„tS "L*"^ •^""""'T
P"-" -^ Trans'-

a few remarks at your .a^ing He^as HoT^o"" *'lf
""^'-'"^^ °^ '"'"''"«

face to face with an organization that m^tf
an honor m bringing me

efforts are not exertedTSe proJer SlonT'' °' " «"nfeon, if thTir
long as cars run, even with the b^T^^M^^V '^*" casualties. So
sanly be accidents, but thri can be^,-iir^.J^"T""'"*-

*''*^'"^ *''! "eces-
only do the employes of a tract?on r,^^ ^^ '' '^''''^'» exereised. Not
.njuring se„sible%^ple. but t^evTn arnS"h';,vT ,*°^ ""^^"l '» «voW
ing carele.ss and Wthinking ^le th^, wil^ r „ .°

°°^,''"u^ *? *^°''' h"«-
danger, as well. A man on a^Ssfne mav h.' HpLf !."/" u'",***

°^ "^^less
man knows and may not hear the bell but Vh^f-

^"'^ '^""'^' '"' *»" » ""tor
be run down by a car if it can be avoided

"° '***°" *''>' ^e should

and lra"ction'°coXVy.'i: toX'reten^ri^'""'^ '''^"''P"« °f •-« -"-v
the prevention of accidents and aT» he clre Tfh""'" '''l '^TP^"^' '"'d
m.n<[all important that every tracTion com^nt lh„ 'HT'' " ''' '" ">'
ojTicers a surgeon, who is res|insible for thTd? "'r' ^,^^t

=>•=* °"«^ "f 'ts
also the sanitary conditions.

handling of all the injured and
.

If the mileage of the company is irreaf .> «.,ii iassistant surgeons appointed at SentE'sTh "^"sary to have
sary for a company to have its own^urg^n"'!, .1*1^^'°" "'^' '" '"^ "''^'^«-
know at once the extent of the iniurieslh^ H.iJ -^^ *''^ nianagement mav
as to litigation, and what he exacts an^ '1^^^^^
prompt and careful attention at the hands of7h.' ''"'

'"J'i'*'^ ""»v get
quah/ied to know and understand the "eelil 'f r'"??"^'-

^h? is better
friends toward the company than the sSn= '^"''"' '*"'' '''" «f ^is

The surgeon should work hand in hand^Tifi, !, i
•

company, informing him at once oft^e eSt^rfh^tjSeTtr^^'aS



has a diagram on the back where attu.'i
*'"^.""'" !"bniitted herewith that

that f h
""' ^'*^>;'' '" 'he best interest of thr

""""' '''^ *^°''««d.

tMtmmM
that they should first report t . rhl .

°'"f'''">' * "chance of settlement ^n^Ninety „i„e out of a hScVwi fU'T^h- ^"T '^^"^'^ ^'-.WngT l2lve"r''influenced by an ambulance chaser nth'"' P'""' "niess thev haveK



wrn^„\"^nM"^*J'
*'"'

^'^'l**^""
the ground that the company .urgeon was*«>njt in his advice at the time of settlement

"urKcon was

to fill fn ^ITI""
"' ' railway or a traction company has a hard positionto fill to satisfy eveiy one, as his duties are at leSt fourfold

..„^.l"
" "^"^'e'! '"to a household to see a strange patient and usually

fh^^Jt "^"^ unsatisfactoiy environment. The 4tient knowing that

essiS°JkiTl \nTr;°- 'h ~!?'^">'; ." 1 ™'«=^ "°t wanThl p«.lessional sk II, and the injured and his friends are bitter airainst the rnmpany forimunng one of their family. He first of alhw to attend toX
co'm^nv he'hk'.'t""*"!'''

^° '"• *'"*1» ''« » '«°^" t" b^the suJ^Vof he

X*^ «JSed in'rrd^r7o'r*".l^'^l!5T ^"^'''''«' *'«'» *°"W «> »>«-

f=™;i,, ^wP*"""' '" °™r. to K«"> the good fee ng and friendshio of the

u7l\- " ' PT' «»"'t follows, he and the company are iwturally'bUmed

a„^ H*- "u 'if"
*''* care of h'« patient and the ivsult to follow his first duty

a dual position, as he, as well as being a company sunreon is the ^ri3«

.,^3 f"* 'u*''*
"""Xeo" of a company, and consequently the comoanv

»,=. »1 „;. i"* *^^* comes to trial, if a settlement is not made, and he

oK w .that can be done in these matters is for a company sunreon to be

tSfSe^'t„*°h^ L'^T™?!' **''i''K not one side or th^othe"^t actiSwith tainwas to both and neither should expect more
»«-"ng

^«„»
"always advisable for any company to have friends, in case of acci-dents, and friendship that should be courted is the friendihfp^doct^as they can easily do an immense amount of good or harmrw the ca^^^

!^;.S3'*J!! ?^'''i°- ''^P 8*^ friendship witS the prof^o" thl^^y
t^^iX^ *•*"

Z''^' r
»«=«=ounts, when just, are promptly paid and tIS? rtev

Z.R5 ^ ""'Ef '^f ^"^i**/
^^«=e8 rendered. Yhe sur^s of the cSnMnvshould also be well paid for their professional work and advice asXrare

? , .!f
"' "'^'^ *'^**" °' *?'•".« the company from unnwreswrT expendLreIf a company surgeon who has had training in accident v^rk ^"ookineafter senous injuries he can very often, from his ex^rience Mve the com?pany money, by not having limbs and fingers unnece^rilv skcriffced whkh

FiImSonTf E-plov,ri^ ^y 'l!^*'^
judgmentTKi^ices

ciders ?ha/^l^^ 1 ^"T^* •"•*" "nportant in order to avoid ac-

«iili,'
employes in the active service of a traction or other

^v r^/
company, should first of all be passed as physicSlyfit for dutyby the company surgeon. Physically fit emdbyes work Tor the same waees

fviL LTth^ ""^"V'^
*''y

"'"'S'^
"""* ^•"P'-'y" 8« work and ^"ndlngerlives and the loss of money to the company.

cnuaugcr

In my examination of employees during the past 1.5 years for railwayservice, I have found that practically 22 per cent, c^ applidants are reiS
rsh^drtK f ''?^"'=*' ""«*"^- ^ '^'^ other'^^wftinTtEl'^'S
Wn ™,^ h \t'-y "^ ^""y management to only employ men who havebeen passed by their surgeon. There are 5 per cent, of peoole color blindfor red and green and if t^is physical defect is not d^^overedTCefore employment, how can the public be safeguarded against injury and the coXny
TXi°^ °[«.e'^'- ,

I «"bmit a form of e^mination for railway emXes
DUi^orp?4rTT^°;,sS^rco*"' ^""''° •^""''^' '"'' ^^- ^- '"^

It IS important the company surgeon be supplied with proper test.



not phyJcally fit they would certainly sh„"w^"J,-^"'?'°y"« •»«" who w^took place bv such employes It ,hn .W o?
''a'"''ty for any accident that

.n a court, ohaw if they lln .how tha^thlv h^v*"."^^"**«^ *" « ^•"inythe selection of their employes bv hiv^/ /l
taken extra precaution in

emplS^^^^^^^^^^^
p"^T''inTrS'-yn 7h

^^^'^ AccnHKTs.-Every

!l~i"
'he run that'^he has o tike andVrJl^- ?P'?"'^" "^ his car, «

careless ,n the operation of his car The Laf^'''"y u*'''*^'P"''«' ""» to be
place with people getting on and off cars whnf" """?'^'' °^ accidents take

tc funinrh^crth?n^oTt£r
^^^^^^^^ iar.s

JnterStt^o^-t"-^^{S^^^^
company, to take more care and more t^^".7 *° '"^''^ " «^ng for thlthe crew should not be blam^T bCi Iho, W i^ k,

^ ''*r '^ '''t^- with reason
•?"•«'"« by bring careless o^b'tc^gre^ih^rv^'^'^t' '^ ^''''^ ''^^^ ^"Juredalso ,*e that the time for the runis I^nl^ ^ ? '

•^'"' management should
care to the public and especially a buTvhn^J'lt* " ^^" '^ Performed w"thOf course, with Pay-as-^u'nLr ca4^hU^it'u»?;

"''""''^ ''^^'^ """^^ 'i'^''

=..«; .• E^P'ey* should be courteous and ^,"''1"?'* ''"''^'^'y relieved,
assisting them in every possible wav^nrf «^Pf,'"*'*'""8; v. ith the public

'.%T^-
They should "show sym%?hj X'fh^ ^* •* 5!?^ *''«^" »"yone7^

?n.^5fg-^fc'irt^^;f5^^^
»th?c^U^^ Mr-or^T^^^^^^^ TSe^
^e^^^^X^cC'Sj^manly deportment. ' ^" "^^'^' clean shaven and of a gentle-

then know what to do for in unforSte ni 7 ''^"^ '""^h a training they

^^ri,''?*'?^ *o wear ^the^ Zve ^n '^•"'"'^"^ qualification and alsS

Sf^hl"** .,'".""'
»''« '" this as^Sion An"!^ ^^P"''""^ 'hat they htv^

hiw t^^i^^r'^ pleased to knZ tha?the mi^'H'*^
'*'*•"• «" «*ing onlhow to look after his injuries anri fhi I i,?^*"

^^ * P^per knowledce of



iniu,S"p^^??rt'i^;n^^^^^^^ not only to «ivc the
company UroncerneU to leg^„thc^^eoH«h]^^^

nece*«ry a» far a» the
saving live, and limbs ' '*'«'"''*>'• and to be the means of

iUte thf ^^ handlKnd^°?^^ of*'"th'e""^^"'^-'"
""'^ '" f-''

thatarailwayora tKncto^nvh^v/"^^'- " '? ^''^ advi^ible
outride locations 6^^^ CTilor H^?' " fu'^'-

'!*^*'?"'' ^"'I ^^ "'her

fo that injured can l^SrK mov^ to fh„^. *;^i
'"J"'*'': ^.nd stretchers.

The emergency boxes are v^,t in^x^sf^ «^H fk'*'
°''

*u
'*»?'[ °*" '«"^«-

Xou is ve^ useful one and tT^e cXisXut « TV '^' ' ''"^f '° '^'"*
tically everything that ir^uUHo l^k aftt?' n^^)!

'^^ '^^^t^'"* P"^-
scientific way until the casTcan be ^^nht T " emergency m a proper
company befng trained ^nlh? use o? thi, 'h^v'"'^*"'" ,,

^'"^ employes of the
and if tLy should h^e fo^otten what L^^^ aid,

on the inside of the cover of the hov K^ i^ ^Av
^""''*' ""^ 'Hrections

not only can the patient at oncJreSfve ^JiAdS^ZtZ "^
''''%h^limbs may be saved which «hoiilH iJ Z j ' ""' "^^^ as well as

to the coJnpanHs well as rSl^tCTX^ "' ' «'^'^ ""'»"'^'«' --"«

readif;r obSd'ltr XHt^li's thr""'!?
'"^"^' ^''"^ '"^^ -"

limits where an ambidance ^nnotKh '>* accidents occur outside citv

the patient can rml^Tm'^re easn;'Sfd wl't'^frvXi^."*?""'^

C^ Hi?S^|^^iSS^!F^^^^^^ -!^^
style.

"^"viry. ine stretcher here shown is a cheap and useful

wav to'^wfirsT^aidTan kinl?^ nfZ'-^ '". '1 ^"^ '^'^'^ y°" ^ »^"' °" 'he



Syt'^Snfuft ' •"""°''- -e fon^otten how it i. performed, the chart

and Pn4i;i/orth'rPulm«o?".ho:r*'°" *"' demonstrated and the u.e
TORONTO. HAMILTON AND BUFFALO RAILWAY CO
For, I. • ,

^"".GKONS Rkpokt OF InIOBIKSFor the "^ormat.on of the Cpmpa„;^^Sors and theirGEORGE S. RENNIE. M D
^^^ *''"'"°"-

Surgeon-in-Chief
Hamilton, Ontario

6. Place of Accident 2- Date of Accident. ...'."'

M

9 Cantl^ 7» person taken' after accident >
^'"P'°y«''' at

.

^''^"'''"' ^^"" p!«rticuiars) :
.::.•.•...•

d2i.SS'
•'^ '"^"^^ («»- f""y as- Po-iH'e; ma^k kb^iut^ ^i^ation o,!

^2 tedl^'^'''?'''"^disabied?;.;.;.
. .

"' '" '"^"":'^ '-':-" ->- - to the ca.,se„f the accident?;

Date. ....

DATE
191

ATTENDANCE REPORTS ^ ^
M«k»«t,M.flniury. Ifdicat. ^Hn, rf Etching, <» conAntau ^'nanL



ScKGBOM's Examination Report.
1. Name
2. Application for employment u

Residence.

.

3

.
.
Married or Single!

.' .' .'

.

.'

C^Wren
>yeight lbs
in., Expiration in.

4. Place of birth
6. Are parents alive?. .

.

l "««« fe« inches g
in u/i'V

j.weMurenient. inspiration ,n.,

11 r^* «l»-*w or injury has he suffered from? .

11: !: a^su?uWr s. worn? "i4"H"a.S"
'^^^''-'y-:

I|. When vaccinated?. .
.™

.;; ie. Canht Sd?"' ."'""^if^'fe?18. Has he any present source of disability in.
?• "«»"?, Pulie. Rate. . . . .

.'

. .Qiaiity- p"".*'' •.....€. Kidneys? d. E.^
e. Feet and Ie«? .'

. .f. Hands and aZ.V
19.

20.

DoM
b.

a.

H^'u^nT. :::::.
'• Hands and arm.?

H«h!f.r''"'^*'"* 'T""' a- Daily amountHas he the appearance of a temperate man ?.....

20.Least number of inches at which type lib
5 test type can be read?

/.^ v^

Right eye 15 l^{^
••

Field of vision—good or defective? *

21.

1. Test skein

Green.
Pink..
Red...

COLOR SENSE.

Name given) Nos. Selected

22. HEARING.

23. Lautc-" Test
24. Remarks

Sft*"* ^r ^Tu I**
Conversation 120^^" ^' Watch ,'60 Conversation. . . . .:.::.; |^

Signature of Applicant
Date of Examination..

Company's Surgeon.

ELECTRIC RAILWAY SWITCH WORK.
«'/ E. O. J.ick>oH, Sole, Manag,^, C»n.,dtnn Stetl PoundHf,, LimiM.
Of the various departments which go to make up the electric «.il..„of today the most insignificant of all to the average layman fsdlrti^kTpartment. Ninety nine out of a hundred pedestrians ^IwafkoUTu^

J»W^^1?"J*"''°"* ^l'' f"^"""^ at >»• «»"^^ ^n^XndinTthe tiiSTlabor and money involved in fabricating and installing it. oK to ^;space of time at my disposal it is impo^ble to Mter at anv^a? Ien«hinto the details of the sub ect to be dealt with, but in order to toSdi on «^of the more important poi'nts. I will deal with" the subjSt under two diS



i^'-^n"S':&rS^l.f::Ll''Z'}l^ ^"'t
" •'"«•"«« - paved

railway, when runni„g'^o^*Lnw„ri"hto?lar'' " '""*''"'"* '"' ««»«'

ha. ^n5e"%^j!:a? Sr&n.^S C Wl'" '»-'' «-»••
tion. electrical equipment Sr any other branch ofZ *'

if'
~n»truc.

railway system. Originallyit was reiwrded a. n.^L ^ i""^*''" *'«=tric
of the repair .hop blacLmitrandthr^mlvolutioT?^n,TK ^"t. " P~**"«
ed stage was what is known a» bulk un or h^ll^ " the above mention-
construction consisted of oi "es of r^S Z^^^ construction. This bolted
gether with bolt.. A. traffh^ be?!,?. ' r^»l? ^^a

'^" '[*" ""«" held to-
was found that such coMwScti^n^ouW n^» "t'^

5'" ^^""^ heavier, it

was not economical Kric .^w^v inrin^.™ t"^ "P "!?* <=0'"«iuently
ftjre. began to look for a ty^e" f consT'uctKMrh t"** .J*^"'*"""" there-
The re.ult was the type of inteSo^wSrk k'n'^^^^
ttniction work. This m vnn «^=:„=L "Fno*" a. msert. or cast con-
gether by means of caA^n whkh U^u^'d ?^' °S ^r^.?^ '*" h'W »«-
•uch length a. to leave rJZf^r the /ns^^^n J"""** *''* "*"»• *hich are of
or in«;rt%t the pan of^™,^tch ^f or fr^'^^'T^'''^' «««« ?««*«
extreme wear, there are various mThV^.^/"*' fhich i. most subject to
inserts, the commonwt te^gTy^S^'S^if ie^"7"u*

*'"
'^'i^'^^ teel

insert in pUce, which kevTar; in f.!rn h»w I
vertical kms which wedge the

around .Tme ifTer they^areli. p ac™ inofc^il,'^^'''* •»«*' P»"~S

ally through cored holes in the cast iron babhiJ mfiii It^ anvtn honion-
key. m e«ctly the same way a.^nSrc^'J/'thT^tl^SfUr."'**' *"'""''

insertfwoVirrn"! Usto^'Se^i 'SSlLrSid'^ml^j: « ~«"»."-" ^-tween
ckarly understand what isWnfbllhe teJn.^l?r"**'

****'
*^°i^' '" »•

of construction consists of Shw ™tJ.^„^» manganese. This type
g.ne« steel fn,m end to end *

E^h'^lcl" i^^?^' 'l'"!^
-"'W '^^

the percentage of manganese running ?rom 12 to H ,Sr* ^^^^ P*"'™'
interesting to note that after these maniranri. Vl .° P*' ""'• ^^ ""V be
out of the sand thejrareertreSW buTa^" k^-T P*""*** a"** •»»ken
ing. after being shfkeTo:?:5^;L^tS a iiaUu™a«"l^^^^ •""•• S'^l
i^J°t!^ temperature and then quench^ nilaKwat^^%^ '"*?'
mg process gives the metal an extreme durtniff, -Ii.

'^'- Th'^quench-
tn«tmg from the orig":} harine« oT'tht SSng '" *"^ '"*" *'

soUd manganese™ nstrlfctToniVt.'
"" i^ •*"'• *•*** personally. I think

understo<5. hither "ha "wl^tnYaW^j^thr'^
*^*y-. ' '?'"" "<« it clearly

the solid nunganese'o tc^ry'and n« w th thTSfiT"' ' "" '''^^'•"K ^^^
five years ago. Then soIiH Ut^i u J ^ **'"° manganese of four or
namely it cramblcd burdurinflh'"'? °"f

K'-eat and unpardonable fault,
absolutely say that through exL,^.''"' ^a"^ y^'T*' ^ «»" Positively and
of the mMt prog?Livr£ufactn,l'« ?h'* hT"*'^ '^*'^»' °" the part
come. As a stro^advJ^ate of

"
n^''

" ^^'^^ ^ ^'* «"t'«'y over-
endeavor to show t'he'tSssl KsTlorT' construction. I will now

in«.r!can te'ren^wedXn'h'u* "*' advantage of insert work is that the
advanced on insert work wheV the irrj?.""*.'-!^-'',

argument can only be
keys, as I think we will aTl adb.^ fh,T w;A\1^*' I"

^^"'^ ^?' ""^^ns of vertical
it is impossible to remove the i^^r^ti

with the horizontal method of keying
After h^ing carefuirsTudi^H T„ 7- "."'"'"^ breaking the cast iron bidy
served same undir alVondi i, , ITni'n

'?'^"«^ "^ .''^y'^K inserts and^t
an insert. tight under heawSj wkh aTr^.^u*' " '* ''"P°*''iWe to hold
mten^ction work is man^t-^S ^fa^nd^S^^ou-Lr'^U'tZlS:



'up'iS:S^e"'in in^e'iStionr™^''
'•P"*"^' "^ ~"*'"-»>' »«*-"« *«> •'•"ten

2. Even if inieit work were renewable it ti cerUin that after a numh»r
IrZtTI '^^ "^"'' "•"?"'"«. »'•!. '?•«« *«" »* w^ down to .uch r«'
Mtte™ it /.InTZ 'Hr'* "• *"**'^'^. ^""^ »••« manufacturer off the oririSlpattern It » impoggiblc. owing to the wear on the abuttine rail, to inW?

rhrran."'""'
''^"""^ **" '«'*""='y '°"«'' Joint*wherthrne'l''i;.iVSS

3. It is alio important to coniider in iniert work the effect of the hnt

«n"^'?* '^"'"' "~""** »'"= ~'** "»• " "'and. to «a»n dJat the rSfd

3'th7hot"««T,rTro'5'Hf'"*'''" ^''?" '".''J«««' ? the extreme hil
qLliUe, of Se iTareSTcS" "^"'^ '* " """^ "**""' "«« '"' *"""«

.truction'cInb^hlnrfillH'f.,''"''*"''?*''"'^*'*'. *•»*.'. "'•*• ««"«»"«* con-

facturl^ t^ fh-
handled far more raiily when in shipment from the manu-

with^Sr"*'
*'""'"«' '"•ne of the objection, to insert work, let me now deal

tTon rL^Sir"*! **'"'"'"y advanced against «>lid mangane^ constrS?-

crumbJ^.,? »
"P*' °"^" °" ^^'^ K?'"."'* that manganese Iteel is liable to

hTJ^' out.as previously mentioned. I can say positively that this trouble

Uke^a"„v":^lK 'y overcome by the best »nd mSst reliable manufarture«
uJ^A f *"J^

other branches of steel manufacture the quality of manganese
th^ vn,""**^"l'^*?y P"'P*"*^* has improved 100 percent '^durinTthe"^?three years and this fact must not be lost sight of wfien makingSoarison,
Se^f-sroSC^? „'"''' *'" P™^!''^ he advanced i.Tn co1in^K^"wrth
aeo evenf l« nf

"^"Kanese steel intersection work. Up to 18 months

Xe^iS^)^d\Th^I^uS^''r P'r •"»'•
V° 'if

'!"«» *'^h a special fUh
eane* iTnjl, i.

*^"?** *"• «"»form with the inequalities of the man-ganese. Under such conditions it was a very serious business for a trarit

trL^'^T .*° '^"T ^
"h plates, should they break Is irt^rn«e^Jl to

Ihte Sck ft*"'' li'"
*";:'' ".»'"«"r enta^lH ca,;^ng th?paS^r%.h

^o? th?maSac?uTr"l„*°t*''' t°P «""'*^'- '» **"'*^°^ became S^es^JJ
anH .LiH* V

'"'*'^ to turn his attention to ovetcoming this obstacle

fn<r 'nf.f^Hm* '"' ""y °*" company. I am glad to say^S i^ are now turn!

fUrolat'^ xHf^r* P'*""' P ^' *=*"*• «f whi^h ^ll^ke a °u„d.rt
evprxf f^^t* ",f""^''y

no manufacturer likes to absolutely guarantee thw
Hcu?ar^Die^e*';^it*'i'"'

" '**"''"'* P'"«=' *» '" the event of onef^SS ^r-
bL "crap'jH

"'"* °" '"" '" '*'*'°" *»"" *hole piece ^uld havTto

work'il,d"tfav?„".f''^*'
"P°"^

't*'
"**'" P°'"t« in insert and solid manganese

remains th^rnl*
compared the two from a practical standpoint. Xrl only

Genera |y''!'aHr»IH*™'''^'"*' '" °**"^'' *'?"*"• * com^riso'n in prices'^

of^Jnir
'"^"*

•'* " """^ than worth the additional initUI cMt The c^st

^lid mi„2^
*" intersection in the street is the same, wh^theTihe work U

hem Con*^!f.°:i '"?f" *%'!• *"^ *he cost of installation is a very h«vl
nsm workl^t^J^.-

'^ * '°"* nianganese intersection will outw^ar^^

fM 'rnS-^ty^ /sro^°=Si^t S'ih^^diSS^lhTSs^
a'^lpliyn^ir^Lil^^- -- - -»'"« thr^S^ti^Sn^"^!

dial^rcrsi^rmlde'Tn^^^^fef-^^



Pn?jl"'!- "*"• *•''"' " »«"•.?'«•«• diamond is bettor. berau»c it ha. onlv t«n

Hani', T^ **i
*•'! ** ^y** P°'"* »" •°""'' » "Of of warning recardins the

•hould be made for .trwt railway purposes, cannot be touched hv^nv^Vn

rate of speed in the suburbs. Owing to the narrow gnwve theJ^c^kV^n^^

runnfnTo^er^Jhelr 'o!i^n^nthi''V'"^ '™? *?''' ^» '"*»'^'«» «" ""ways
ra^wa/pSe*.-];: thaT it"tetet «nsiJr'orU^^Sh:s"\S



k.. ?*«*™'P« d&mondi lietle need be Mid, except that •ctuiTiir.rtl^
dUn±!r" **!?* *" n-nMiieje diamond will outtart at te^Tf?!. Ku?S
lheTdSX» '?„"'S"*"*

y.***' «ldition«l initial co« cannSTbe ySS I?

diamond ' "'"^ n,«nB«ne.e diamond a. againrt thT^^S

SOME PROBLEMS OF IJfmMJRJ^^N RAILWAY OKRATION

Brfore proceeding with the subject upon which I am exnec»Ml *n ^n..^

SX^'-Vk^J:' ' *r *" *'!•"'' the'sec^t^A. Vnd SSS.&^fS^S.cordmg me the honor of Dieaentine a naner at thi. ».«-»^Xr tS •
•

point at lea.t on which "^"^^ ^ro'^'bly^.^ffIhe ^Sllt^^^ludgment may have been/at fault In inrirtinV rtit I r^t"h7. SSr
«^1h

*' "m
''°* ""PPo-d to thaw out in Manftoba untirApril our wSSS

r„5 ,K*'**i"
•"**

i* J''Pr*«' t° ** ^'^'y '"ive thui early "„ the ^^2^
ite «mV.hl*';S''*"^Jy'

•«>"'^™n«de«tion will b^«neroudy^\2S:
1 He remarkable development of e ectric motive oowpr for tmnlnAr*.!^and the rapidity with which .team is beiiTpKry etec!S:kT^ Z'railway. „ bringing the management anS dfte^nt Lttodro^ Hec^operation into prominence. The elasticitv of electric pXr^mrai^^Sh.team gives it it. greate.t value Electrib road, are eKed~"ront«n.at .hort interval, with frequent .top., catering i"eveW^Sav t^the^Svenience of the public the^ .erve. therefore wWtheX«tL ex-riM^t^T "***'• •"

•'"'"«!l*
'"*" P'*>' '" P"*""*"* operating meHforXtri^

t^&' .T^*"*K"'' »nd supenSitendent. immXtely Ld thVmilll. fawto face with new and unexpected problems, never met with undeTltetmo^ratjon. Interurban companies aVe continually draw^^"00" the steam
^^Iri.

' ''*P^'?^"«d -n.^". and methods of operation; more iJ^^iaHy si^«
wh^U^ ..S^'""'

" ^'"« increasingly applied on lines of consideffi len«h
r™n7nnJ?T'' "'*S''

" "^'^ *' ^' *''*» ^^at maintained byS r«rentfin
«nT^r?murh /^""if

"°* °"y ^ "'''"'««1 *»>« the interurba^^ffkia
"

that thU UZ iT" *'"' °P?^''nK «y«em of steam roads, but it is a fa«
»o Ihpn Jko I ? y '?"'''*" °^ '"formation and experience to which they can

fharif a rlilw^v "xh";
"""'' ^'^'^"^'^ ^7'" '•'*^'*y ^*'^' car claw iS?S

TM^.lt of »k! „^^- ^''^ ?***"' ^y*'*™ "f stean' railway operation is theresult of the experience of a century, and the methods nowVuie are the



•urvlv.1 ol the fittwt. Thme methodi tra now at the diMXMal of the iniM.

SSTfariilm^kS " '•
Is:;V?~Pf "^ th^ eteSri!XS't?detfSutinow far iteam methodt art dedrabk> n the r operatioii. There U m»Z^l^»Z

5S?^"of'ri.:;ri?'S«""*'
*"'" "^ """ •« *" »- •pp'w to*!!:;

di«uSirth?d^mr"Jrf Z 1.1'!!: .'" ''"i"*
«"«^'' «"»""'b«n road.

nw many anxieties. Cxjod commerrial oprratbn demands that the dia.

K. a'".1Z*^u™'lirf'"""* " •'•TP'y •' P?*'»"«' but refftct?^* i*n haSling • given number of can or trains, ninn ng at different rates of sd«^-the speed to be consistent with safety at all times ThrJSirimoomnt'-fcguard agamst deUy and accident lie. in the selection of tr^b'^re"^7 "
'^J",!^''

tendency to drift away from the long service and tT.Tnl

tJir^xT^tt '.!fZ
' "?• ^'T, P"*""',-"'" in cha'rgrT^rain.: how-

^rL:.-- * • summer demand for experienced crews, the cmplovment

?hisT«LZ" TJ.'il.""
""'' *"y through college will greatly he^p'^toK

Jw.Kii'^ j""; #-^'"^ >"'""« "*" »• "•"•"y very adept, courteous to thepubic and of fine appearance. They can be secured each summer for fouror five years and arc free from college just about the time thTv ale nJni^most. In seasons where the volum/o/ busines^ is flir rrSr and^not warrant the employment of an exclusive dispatcher, the o?"y Mf" meth^of operation would appear to be a strict and v^ilant adhere^, c t" Sute
hTmuhl'nir'Tn""'

*''""
^IJ"^"

»« needed, as'^sections of regularTS«
.nirirtt " "f*?'.'" ""*•*' ^''•»' "''»«" '• unfai' to the company
M ?ub ^tltr„„T-;H"^'*''2»'"'"i!iV'«' P"''!'*^- Th« maintenanceToKat sub sut ons and to ephone booths at other convenient ooints with an

oS^«fctefi."
"'•''"'^"'' •"••'"'- *""*"'• "• '• witC*do:bt\he

Another problem met with in electric operation is a demand that carsstop opposite almost every house to take on ordepo.it paLen^ or^J^^^
^X!'JtJ^r ^V""^/*"''- A" thi. buMn^idiSdTKcouK in

f.d^I?^u'S^ h.«rn"2:*^"* "?• '•'*^"*"' •*"»* " • ™*«" t° be handled ve% ««"
Hmi^ed rlr. T*" " •"ff'^ent to warrant the operation of both locil and
lh2 !^i- f i" •^3"^''' '***N dirtricts, if an average of one .top to

in m«l nf
"'*''''•

f"^
the question put intelligently to the people, they wilLin most cases, prefer the lietter service to the mo4 frrouentstoM.nie passenger shelter problem is e^w present with the averaee inter.

U ^ot TuffS"*'Tl.'*".y •:• '**'""; climaterwher; the or^^a^^^iSy.he";
1. not sufficient. The first cost of these conveniences is a heaw item ofexpense, and it «*ms to be the experience of nearly ewi^ com^nv Thatthey are almost immediately mutilate! and made plicM o/nu^SS^'^ The
a limited number, vanously mattered along the line, and a. the Deoole de-monstrate their apprecation of the sheltera already built by keeS^rthemrespectable more can be built from time to time, but usualfy tK^reL S
buMd^n'^' J!('*^A^'^r'"^rl^r '"'""'AV

^'^b * foreible argumen ag^^t^hLbuilding of additional shelters. Of course the company's leeal liabilUvin case of exposure resulting from delayed cars must be^^ously cons'Wespecially i„ view of the recent court "finding, in the*; «i^s However ifcar. are operated »o clo«; to «:hedule time that the pawen^Tre make a oi^ice

mui.Tin.E CAB Trains.—The multipe unit control of motors of

m«tal^1^e^"l.^'^"*
"""^

'^l ™"'''P'« car train hasS^trex^ri-
tT^t Idv!S?,Sn. » "^^°A

"P i^/be passenger agent to mafcrthe best u^ofthe adverti. ng to be derived from this rource. When the electric enter,into competition with the .team road for excur.ion bu«ne« Se mult pte

^vVTvL'V*
necessitv. especially wherever the traffic which offera iTs^ Torany given time excmfs the capacity of a lungle car. The running of a tra°n

i



wry much .uptrior fn i^ht mt%?, ..TC^.i".?
*'•.''

'*!r
««••«>. t" piovkle «

"' the fr,.,ghi agent, who ,houl.f k« n i^;.i IT*
"'**

J^'^^'lv "P"" thp ciwriyBy having a del«y„| .hipmZ ,,r .E, t i '•'T*' *'"» 'h'- butincM m?nexpr... .ar to fill a ru»h orH.r , „. ^^ T' '""«'" '""»*'"« forwardTnTh;

•ultwl .ind immi-diato y m nt a iwh hi „, ™ . • ^ Jr^'"'" »«««« *«• con-
freight ratin. Thi- rrMilt i" .ha, whji /i."*?'

*"\«hi» «hipment at regular
only a .mall l^rrcntago , f ,hi« |nil'''^K'"''''"'''"" *"« formerlySg•mounting to thouMnJl, of .lolUrrZ w ' > "'** «''» '^r .ntire br«"m

Kvrry attention Hhniil.l |-. „i '„ ,t f
encourage them in pn«lur,i.,n an" Vh"i,ment 4 '*

i?T'
''"'.'' """'•'ner. toUpon the«e people pcrnonally i. o ,,"„ 'S •.• ^ '^" '?"" »''^' fn'uht agent

•Kain the .pi-cly adjuntm 'n, of fn-i^h'Tl''*'*'-'
"' *''''""'"'' "•«"'"•• TVn

n'-w buiineiMt. The old rj,,.I 'J^fV^'^""* " a ga-at factor in nerurin.
payment, through newL^^rn^i^i *"•'!

V'"-"-
claim!:, by ,X""f

to keep up the Ut w il nXn^rTi- ?or;,"ril'
i'''^" •.'«'"««, finally ceaJi'

roadH Rave made a mark.,| improJc-mem 2,nJ*thr r" P^^'P'"-. T""' ««••"•
?^„''*'".'» 'ong way from Uing wtTfactori"' r

''"'"• •"" "•«"'' ""ethodtpay their freight bilU prr.mptly ,n I Xv^ « UKtomcr* an- cxpirted to

TheVaSc """'" ''^'^''""'X
'^' '"""''" "''J"-""^'"' of

m only wa"h«ul''m'!i5r' fc ^f|I!Lhr'It ^"i'"*
""• ?««•"««= of Kiv-

for cartage. i„ which ra^-'L pm,x,rtb£ " ,^T °™ >"''»"'"« "" ••'«Pe"»eAt large commercial contn-sThere ?he «,^"^ i'°"u'"
'^^'^ «^a" 1^ ""de.

to wagon call*, delivery an.l pkTuni.^ .'*"*''' ''""'*» «"* accu.tomed
A. most interurban freight terninaLfa?L.Tr~'''' *L"?""' '^e budnew.
part of the city and the buLinciL r„„.i^ i

"To^r' '""" '^e l.u.inci.
cartagecompanyu.uallydcmand^7rom

1
.»'"'*''; "' P^^^F" fnight. the

^exce«, of the J.ual cartagS whk^h of cZ^' l^''"'L^' '•""'"red wi^ijht
pany. A rtrong movement is now „„ flf»

"^"^ ''*" '" ^ ''•'rne by the com-
companie,. both^n Cana.l" and the I nitrf sf,?""'l

''" '^/«'^ trannportation
bility to warehousing and tran*D^rfa?nn ^ .J^ =

to confine their re.pon.i-
hope that thi, will belroughtlKSlv/.V'' ''":* ''"f "» ""^rely
possible to that end.

"' "peedily. and let us lend all the assistance

but n.U;r"to fe'i'theSp.K 'llZ^'f'^ T .-VJ'-ticular subu.t.
I hope will follow

'mportant points of each, in the discuwion wKich

MODERN TENDENClis^iF^iLWAY CONTROL.

improbable that considering thLs br^dfv ?h» ''^*"* '«"• '» '* notK tnings Droadly, the same statement will be



linRui»hr<l.
'^ ^ '^'^"'''" """'••'" ««••«««»«»« ran he clearly di..

.or. (a^'"he"T.U"' JKnV^muVjnL*''"-.^^
tomm..,a.i„« pole m..

limitation, to bTJu!? But a wT^v .^"?f V"""''"?", '*"; .'"ff"""l'» and
not a plranant aJ^!.,,. ,L .k" * '" *')'"['* ""'' ''f'' '" «^aptivitv. i.

heavy "urr^" cii^,'*" „X r l^^"'"
."f '.hj- 'Irum lontroll.-r. with i,.

.o„,«.„er h> -m.3.uteT;:at.itS^h'?hSr''^ " '" ^^ '»«"

.•uc.4 ,ran.pIm'?i:.;Tti;"::^.le varitionT\J'''''^"''
P"'^'""" '" --

hour.. Thc..u.uaC3nVo * tmpr;' ?:^lvVMh^''=i:mZ!. t'^'T'

i» .k u
""WaniP "• comnKJn tract n the bu.ineu <li.»rL.» l"

necewary but al<K> reduce* tho cZeitS^ ' When th^^^w„?'
""" "?"

ha» been left behind, however, a mCf^wr with rt«iL,«„"*?'" T*'*"*

when It is mofit needed. With two rarrirrL!.™^ • ' ?* , ^'^ ""»«'

thi. latter difficultyiravoiij^ and .i^r.. f^ ^.'" * multiple unit train,

require le.» power to op"rat"a;d?in.'?hLr» '»°»°[ «" ™"P'*^ '''K^^er
than if run singly. tl^'^uS of car, nf^i^ !i""" *

''!?''f
""»ximum .psed .

compen«te fofThe greaTer number o?o.r"The'JH "%'"'"*'","' P^^'V

w^y'^Jgh^l"pt"We;To^tf^rtL"'^l^;ik"„'^^^^^
tion and Traflfic Aswiciation at •». ufn^^

b'ectnc Railway Transporta-



^^^^Zi. rsirnrfrsis;; ^."'ui^^eS'Sru«;

two SuSVhkh i'ihiftii''A an'd",?\''''
* ~"p''' "(.•?*'"*''• -r- »****•«

«f »iM!L
wnicn I snail call, A and C, I wai very much impresied with Eomeof thew Keneral diwdvanUge.. When the carWhed throIu.ldrt. of B

foVcTT*".* ''ll ^ ?"•'"" '"™ ?• « **• alreadj filled w^?hS^n«?i;
rf^iSL

'"''*" ""^
*'i'""« "^'" •" B was reached, the railwaVoffSdecided to run a second section. The conductor announced to all t^S^

^a?s ZV^onlVw'!
*°"'^ l^a ««c°nd ?ection, in which the^c^uld all fhS

f^fi„ ' 7i lu "'^u"
'** ^°^^ advantage of the announcement. The nw oritvoUowed the characteristic American habit of pieferringTo gtand S^CTtogether on the first car, and grumble at the railway comoanv rath^Th!n

o rheTtlk&°R "If ^r** '" "^^^ *^«"d s^^ionTlS^d^^S d,S;to the outskirts of B where the motormen and conductors of both clnw^nt

the same time, the passengers would have divided themselves comfo^hfv
^'LT.•"'^**^ '^7- ^'r *•»«'« *«"W «"» have b^n onlyTne^iS^no additional orders from the dispatcher would have been nwre^J^ Whh
wo' ldT,;e'b:^n'"Zi^'^|/T ""^ '^y '° ,'H"^«' ""adSnalS
s'I^gt^tductor%3'Ssily\trcolleS f^^' n*"

'^

rnan operated the train, /he arrangement would have* «ved ftosTTa"tram crew for the 2i hours required for the run from B to C as well as a JnSlaramount for the return of thTs crew to B. Time would hate been L,^?'receiving orders, as well as at each passing point, and the en^ oM^ionwould have been more business like, Vr, perhaps I might sly "raTlwa'^ Hte
"

unit^ZV?;"*^^" S""""'-
ApPAiATus, of thi indirect or mVlSpie

t^nuJ^^'Jt
""""y advantages over hand operated drum type cSn-

Hni! •• • 'r ""^T"'
'"*''' *" ' •'^^^ °""'"ed abive one of the modemtendencies is towards its more general adoption for all classes of cars Th^

h^kin'^T ?»*«t«lf°ntrol apparatus permits all main circuits and circu^?

th^^^^i^'^T ^° ^ 'e'novedfrom the platforms and locatwTbeS
m^» •

*''llf
f'"""'a""K a source of numerous damage clain^ It ewWes

SnClTT'^K' *"1 hence more positive and reliable apparatus to b^em!ployed which can be operated for a longer time or a gre«e7 distancrw?t15

Zl^rT^""^u '^ ''"^"^ the physical effort required to apply or cuT off

i t»tt **'"' °^ 'ru°' T"" «=*" '" t« operated when required and atta valuable means of handling a varying traffic. Theseid^iages wouldlong since have made the use of power operated control uniwrSf and ?h*

of^SiTl™"*'""" °^^'''J
'«'^^"°' l*^" f°' the compKTnd exln4oL™ Ir '"r' •°'*"''5*' '='""™' apparatus hefctofore availabfo.'^To

rn^r^i I- " °*'i^"°" .and to secure all the advantages of power operatedcontrol while still retaining the simplicity of the drum tWe contrSl^ype HL unit switch controfhas been designed. The wWe extent to whichIt IS being adopted for city, suburban and interurban equipments of aHrizesbears witness to the success accomplished of this object
'

Plan of Operation ok Type HL Conte.jl.—In type HL control

na Jw""" ">*«« circuit connections between the tXy, theTan-ing resistance and the motors (which in drum type control, are made by theoverhead circuit breaker and the power drum anFcontact ingers of the con!ttoller) are made by a number of independent switches, known Is unit switches each provided with a strong magnetic blowout aid normafly held o^nby a powerful spring. Each switch is closed when desired™ycompre^



air acting on a piston, which forces the switch jaws together against the
spring pressure. The switches are assembled in a common frame, designated
as a "switch group," which is located underneath the car. In large equip-
ments, two of the unit switches are mounted in a separate frame and con
stitute the "jine switch". In addition to their ordinary functions these
act as a circuit breaker. In small equipments the line switches are omitted
and two of the switches in the group act as the circuit breaker.

The reversing connections which are ordinarily made by the reverse
drum of the platform controller, are made by a reverse drum, similar to that
of the controller, but of more substantial construction, pneumatically oper-
^ated and mounted in a separate case underneath the car. The complete
everae drum with its operating mechanism is termed a "reverser." Com-

pressed air for operating the switches and the reverser, is obuined from the
jir brake system, through strainers for removing dirt, and through a re-
ucing valve, set for 70 lbs. pressure. The air is admitted to, or released

from, the cylinders, through electrically operated "magnet valves," attached
to the cylinders. Power Tor operating the magnet valves is obtained from
he trolley, through a shunt circuit from a control resistance.

The circuits from the various magnet valves are connected to a "master
controller" on each car platform, through a "control train line" which ex-
tendh the entire length of the car and terminates at each end in a 12 conductor
"train line receptacle." When the master controller is operated, the control
retisunce is connected to the trolley and the shunt circuit from it to the
various magnet valves, so that, as the controller is moved from notch to
notch, the various switches in the switch group are operated, and the proper
motor connections are established. If the adjacent train line receptacles
on two or more cars are connected by suitable "train line jumpers" the
operation of either master controller, on any car, will cause the various
•witchea on all of the can to ckMe or open simultaneously and train opera-
tion will thus be aecured.

A car, or train, is operated, by first closing the small overhead "control
switch" and then placing the reverse handle of the master controller in the
forward, or the rcver,f position, and moving the main handle from notch to
notch, in the same waty as if these were the handles of a main drum con-
troller, instead of a small master controller. The main and reverse handles
of the master controller are mutually interlocked to prevent improper hand-
ling, in the same way as the handles of the usual drum controller.

Overload Protection is afforded by the line switch, (or by two o^
the switches in the group when a line switch is not used,) which, in connection
with an overload relay mounted as a part of it, acts as a circuit brealcc.
In case of overload or short circuit, the action of the overload relay will open
these switches, and thus cut off power. The function of these switches,
however, is not merely that of a circuit breaker, which opens only under
overload or short circuit, but also to open every time the handle of the master
controller is returned to the off position, so that in addition to opening in
case of short circuits, these switches assist in opening the circuit under normal
operating conditions. Whenever the overload relay operates, the switches
which it opens cannot be closed again until the relay has been "reset" by
moving the control switch to the reset position or by manually releasing the
necessary latch. The regular operation under normal operating conditions,
of the circuit breaking switches, insures that they are always in good working
order, ready to open instantly in case of overload or short circuit.

Low Voltage Train Line.—One of the many features of type
HL equipments is the arrangement of the control resistance. This re-
sistance is not connected in series with the magnet coils, but is connected
in shunt across the line, when the master controller h on, and the magnet
coils are operated from a low voltage tap on it. Thus, normally, only one
of the train line wires carries full trolley voltage, while the remainder are

i\
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the aame positive action with any range in trolley voltage which is likely
to be found.

Reliable overload protection is secured, by the use of switches which
are regularly operated each time power is thrown on, or off, since this insures
that the circuit breaking switches are always maintained in good working
order. A magnetic blowout, superior in strength and effectiveness is employ-
ed and unusually great circuit breaking capacity thus obtained for the switch-
es. An effective wiping action is provided on the conUct tips and this in
connection with the powerful blowout, ordinarily eliminates the necessity
for filing or trimming the contact tips during their entire life.

The important pieces of apparatus are designed on the "unit" plan
and can be readily taken apart for inspection or repair. The apparatus
for breaking the circuit, and carrying the power current, is located beneath
the car, entirely out of sight of the passengers. Simplicity, accessibility,
ruggedness and powerful action are the fundamental principles upon which
the entire equipment has been based. The idea that a railway equipment
should consist of the fewest and simplest parts possible has been rigidly
adhered to and the control apparatus has been recluced to its lowest terms.
Dejicate automatic devices have been entirely eliminated and al' ,'''"'*ures
which tended to complicate former equipments have been rigorot ex-
cluded. It is because of these reasons that type HL control has given more
all round satisfaction than any apparatus in tne previous history of 'lectric
railways, and has established new records of reliability and low maintenance
cost.

Field Control.—In the struggle to maintain a reasonable differ-
ence between income and expenses, with fixed rates of fare and increasin;
prices for labor and material, reducing the power consumption, has been
seized upon as an obvious method of economizing. Any means towards
this end is given careful consideration. One of the most practical methods
of Mving power is by the use of field control. In equipments arranged for
field control the field windings of the motors are wound with a number of
extra turns for use in starting, accelerating and running at slow speeds.
On account of these additional turns, the motors when geared for a given
maximum speed, are able to develop the tractive effort required for start-
ing and accelerating, with much less current than the usual type. In equip-
ments with this feature, after the starting resistance has all been short cir-
cuited in series and in parallel, the extra turns of the field winding are then
cut out, and an additional higher speed running notch in series and in parallel
thus obtained. Such equipments give the same general effect that would
be obtained if it were possible to employ two different sets of gears and
pinions on the equipment, and to use the slow speed set for starting and ac-
celerating, and then transfer to the high speed set, after the car was up to
speed. By the use of field control, a saving of from .5 per cent, to 10 per centm power can as a rule be readily effected. Equipments of any of the common
sizes of motors can be supplied with this feature, either with tvpe HL control,
or, for the smaller motors, with drum control.

The 1200 Volt System. — The well recognized economies of
higher trolley voltage and the spread of the 1200 volt system have greatly
increased the tendency to use power operated control apparatus and multiple
unit train operation. The undesirable possibilities of the drum controller
for 600 volt equipments, are multiplied many times when the voltage is
doubled, /it the same time the greater facility with which large amounts
of power can be transmitted at the higher vcltage, makes t'ain operation
more generally applicable. All except a very few of the 1200 volt equip-
ments now in use, employ power operated control. Motors for use on such
systems are wound for 600 volts, but insulated for 1200, and connected per-
manently, two in series for 1200 volt operation. This arrangement is pre-
ferable to the use of i.iotors wound directly for 1200 volts on account of
the greater weight and the greater difficulty of winding such motors and
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O' men of the third class liftl. nJl!i u ''. '** 'nfluence in this rTnd of as soon as they are found out fUh*^- ^ ^'"'^- They should bl lotthe company into troubir^ner or la er

"^^ '''^^ ^'j' f^" 'hemilv^ a^nd

be"caX"d into-
''°'^^^--,»«=-de"ts'';i f^ppe'" l^nd\hl "!' ""^ j?-«"tio"soe called mto service. It ha« Inn^ kJ, ""t'P'^n and the c aims deDar^m<>r.»

cont/n^
'«:P"« °^ injuries immedS^^eTy feji""* '*?"•';='' '"^"^y i« invo v^continue .n attendance until othem.V dSd bt"^^

'^ ?°?^"'''^' ^^ should

be a man nfTv^^ Physician is most im/^rta„t tL^*'
'''*""' department,pe a man of as high stand ne in hi* r^rJJl-- **? =* company. He shoiiW

lo riv^r^y
*^»"«l upon toVonsu t^SC^Iv nV' P^"*"^'^ '° obtain He

'"Acddenfs'°shi"lJ'-
""^''f'^t^nl ' "" '""f"'"^-

'"^ «'- an

and promptly followed ^widh'^hfwriff^ *''*™^ department immediatelvand the w tncsses Th„ m,-
'Ue written reports of the crpw fhl k • •

*^



age, tact, diplomacy and gotxl judgment. In the caiae of lerious accident*,
eapecially when leveral people are injured and where hoaf^tal and trans-
portation arrangement* have to be made, it is, of coune, nccetiary to get to
the »ccne of trouble immediately to tec that people are comfortably provided
for, ri'lativci and friends notified and lo forth. This alio provide* him the
opportunitv of acquainting himielf and ingratiating himielf with the injured
and their friend*. He can decide in *uch ca«e* whether it i* the opportune
time to diacu** bettlement* or not.

In the ca»c of accident* where only one penon i* hurt, and where im-
mediate a**igtance i* unnere*sar>', other than tnat rendered by the company'*
phy*ician and the employe on the spot, the claims adju*ter ha* to decide
on the advi*ability of immediately appearing on fhe scene. It would in
some cases, of course, be impracticable and, in some cases, in the writer'*
opinion, inadvisable. The time does come, however, when it i* nece**ary
to consider and discuss the question of settlement and the best way to go
about it, and in this process he has every opportunity of exercising the highest
standards of tact, foreaight and IcnowledKc of human nature that it is pos-
sible for him to develop. He ha* *everal kinds of cases to consider and to
decide whether liabilitv is obvious, questionable, doubtful or non-existent
and to act as best his judgment dictates, chief among which are the following:
1st. Instance* when: injuries are>apt to become wor*e (either from an im-
aginary or actual standpoint) before they become better. 2nd. Instances
where the injuries are apt to improve quicker than the injured figured on.
3rd. Instances where the extent of injuries can be definitely figi'.red on but
where the personal feelings of people are aot to cool down. 4th. Instances
where the cost of damage done can be delinitely figured on. I refer prin-
cipally to property damage.

In the matter of accidents where a number of people are injured and
liability obvious, it is generally best to approach them and make settlement*
a* speedily as possible. Instances of this kind are generally sensationally
reported in the public press and an added importance given them thereby.
The injured, however, are apt to knw each other, or at least to hear what
other are asking for, and to asses* their damages accordingly and, taken all
in all, these are good cases to "clean up," a* a signed release for a reasonable
amount has a great tendency to stop further discussion.

In accidents where only one person is injured or where only one person's
property has been damaged, and these, of course, comprise the large majority
of cases, the adjuster has to decide whether it is best to approach the injured
or wait until he is approached by them. In assuming that claimants will
make personal application for adjustments, he is taking chances on their
placing their claims in solicitors' hands. This is not always the worst thing
that could happen, however. Some people are easier to deal with through
their solicitors than personally. The person who runs to a solicitor is gen-
erally one who has an exaggerated idea of the value of his damages. In
waiting for people to make their claims instead of approaching them, the
adjuster is also taking chances.on the lawyer commonly known as the "am-
bulance chaser," getting in his work. Thi* phase of the question, however,
i* not as important here in Canada a* it seems to be in certain quarten, across ^

the border, and in this community doe* not need to be considered seriously.

By the foregoing remarks the writer does not in any way wi? to belittle
the absolute importance of approaching claimants when it is nc.«.-ssarv-, but
I would also suggest the great advanUge of having the claimant make the
approaches first. In going to him he i* very apt to interpret the visit as
an art of over anxiety on the part of the adjuster, with the attendant con-
sequences; whereas, in letting him come to you he is out of his own home
surroundings and without the moral support of the audience that generally
gathers when sUch interviews take place. In letting or inducing him to come
to you, the evidence and the merits of the case can be discussed to far greater



-J^nuge than otherwJ-. .ml generally . more re.»n.ble .ettlem.nt

ej^n when IjabUity i. <,ue.tk.rble °.V"l^'S,K".Vln fc«t"?./?^5;meani of maintaimng a^' ne of communicatio?' hetw«.nVK» in!,,^ i^i?

a» well as ol the condition of their iniuriea. If it « Hi>.ifwi 1« :.
*7^*'.

*»t \.uurBc, inai a Kttiement is a comDromise when> parh mn.r k.. »«» j
to give in a little to the other. It shSTls^t b^£ ^mM CCer
a^,! ,T

'^°»".*"'
i'K'' ""^ verdicts generally higher and tStpetiUuriw

e^er bc^r""'"
"""^ '»"'«'•»" " "nfriendly'to Corporations asTy' have

iurv '.v.*tl°m"*'A' r°"''*
^"'^ "Comment in a few word* in regard to the petit

i«^o^ '*^T-
^ '^"^ y^"" *?"• IcKi'lation was passed in Ontario wheKdamage actions against municipalities are tried byTjudge without a iurt'^

Jr^l^r"*'"' "'^,''"«««"' °f oimilar legislation being appHed to damageactions against railway corporations, I believe, has been Sssed a?^ n~
for fu,^h^r7 •'^ *•*'''' A^i^r'""- ' would »ubmU tl^t it U a g^d sKtfor further discussion I don't profess to know even what hope fh^ woild
^•ahM5^-ir* T*" '«^K''^tj'"> to be put through, but I thiSk a great dealmight be said in favor of it from the .tondpoint of the railwky corKiont

ADJUDICATION OF CLAIMS ^ARWING FROM INDUSTRIAL
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nrr }i}'
becoming generally recognized that the methods followed bv court.

In thl" m1f.!Jl', T '"^^'"•''.e a?*! .preventive measures are imperative



Public •ervicc corporationit, iiuch an clittrii- railwavn bv r..a«.,, ,.r .k •

ImluHtnal accidonts will happen, d.^pit? the most comnU... ^~«. »

starterl a «hop „f hi. own and become an employer Untfen.Und?„rhf"

occun. at the plant. Something give, wayllLme^L"?o"r«c7s-buT''ta» the result a workman is renden-d sightless. The iniure.1 man had noV t^'bng at his emplovment. He had assVd his employerThaThe was famfcwith the work an.l he may have been, as good or even a letter workman thanhis employer. He calls upon his employer for compun>ation im,Vr^2money compensate him? fhe unfortunate min ha. C deprived of thS

Must h;.^"2H"'.K* '"L''^"''*'T'- ^^i"!?
*"' ""PP"" his wife Ind Hule one.'•Must he and they be turned to public charity? No, the emnlover .hmTwpay and the court so holds and award, com^nsition BuTaccoHinrl^

Hn'^^ h'""''"'''
**"' "[*'" '"' compensation must ^sL. step by .tep S^h

VJ^' \fr'"'V'"'^ "'"P ^^'''"8 """-• *"«! involving c(Sts K Utie
huJLC ^'^"a X '""^ """

"J*^
unfortunate victim of the accident rcieivw

fhJ7h^ ^""^ ""
^/'"u"^

employer, who has just started out in busine^f ndSthat the payment of the sum. as well as the heavy costs which the iudimen?
thr^hT''"'

""'
'""IT^ )'" *?."*'"'•'" " ^^'^ ^'•ke.l a mordent agiXheJ

l„^i^*'*'TJ"''\! *"^ •"* ^^''y »•>«"''' be turned over to charity h mLvwell be asked what is to become of the employer whose buXw ha. h^^
done a rthrrl'th'

""f""""/'^" '"-<?«"' wkic'h occur^d a? hough he^aduw ; » tL '**''°r"f
^' *.?'• 'nvention could do to avert the accident'VVhat IS to become of fi.s wife and little ones, who with him look out on adarkened future because of the ruin of the business of the hek^ 7the family

'

.„H I ''J^*
u 'r'"' ^^! '* '° '*'** attention to the great waste of™ meand money, in the form of law costs, insurance premiums, etc whfch is ^volved. m working out the existing legal remedies^ for the i.ttlemrnt of com-'pensation for industnal accidents and to suggest a method wherebv si^dvand inexpensive actmn on such claims, in a minner fSr "iX to t&J^tr^and the victim of the accident, may be secured. Why would it not l^~2^

the RtH"nf R "^^ '" ^ ^^'''^ >y * ^"^- °^8»"'^ after the^L?^^
V^^ u °^ Railway Commissioners and composed, say. of a lawyer andtwo laymen, who would, with a simple procedurTand in a'^.umraar^Tanner



He Wh at to rnv-r the cue of tfc J«««il l "P*.'*^' *^pe o/^ th • boani
•ccident .. well u the woH^i^n a*ISv^*"" '•."'"'«» in an indurtrW
be found, either thn,ugh . ."r^^ndlM^ij' '"'"Jf" ""«litio„. .h„SwComml^n. or by .AeDdmenI TZ^r^^^Ch^^Vr^ ."" ''•"^-VStreet railway companic* have hZJZ^^, '"•^•"?«; "' legal pracwdure

of undoubtetf liability, have bwn ltn„2.!f
?" '»""»'«» frequently, in caS^

!'»"«"»?. liability for an a^^id„t j. Stt^ 'b!»^L'°^*'
""• *'n«nrt". T^

•rent differ as to the amount of^W~-•.I ''^^'*'"»n« »••'* the claim
action and the jury (alwTy. a jurv^riTT'^"' JL^ •^'•i™« bring, a"

iHfr"'."?^. ''^^•« »he "J^b.'^^hee.S'ofTh.*^- -^"f" «" *i^ 'b"the British Columbia Supreme Court trih^i-'u P*"'"*'." i" ••» action in
•gtial the amount awarclJd ToVhU mu.t l^ aHH-ti'^"'*''*^ " «"• '^""Wthe company, another 9200. Herei. TtntJTnf'^t^ ^J^SJS.*^*

"' 'i'-fince by
Pa.ny mu.t now pay. But does ?he unfn«..

"."*>' "'• •*^- *bich the com-
ceive even the liar awardedT^'m by the"i"^^

^'«'"' "^ ^h* accident «-
J feci hke the cat that eat the clnaV" \VlL-^'

P"" McArthur mv^
of cost., in itH.|f ample, it i. lawfully Bri/i.h r "°V" "-e 'egalized tariffthe lawver to enter Into an agreement wVthM"'."'^*'"* ^"''. Manitoba for

out 1600 in compensation and «»». -H.
""fnt'oned.' The company oav.

w«th hi. pain and sXring re^li iSf ""'""""ate victim of the ^ii£n?fim admlued it. liability fndT^ryiS on"a ^-^ "" """P^^^ ''^theence of opinion was found to ex^it aT »„ »k-
* ''"' awMamer

differ-

!'J™»
'bat the plaintiff''. Sit" '^rhtV^edu^Z""* °' ~'"P-—"on Itthe company, but the proportion of one thW^ifel'iP?^"'*"' '"»« ~"n byto the lawyer, would beminuhled ^"^ claimant and two thidi

r1^^^'^T^n,^^±'''u:S^.'';^ «»»alty ln.un.nce companies is

ferz S57Sri.tT£S?4j f^^'^rslegal action, only 20 per cent of th» i« !"~ y?**"" »be old sy.tem and
•urance reached^he "i^ju^' wJrkman TW.'^he ^ tiL'-Pio^eUTorTnper cent, to the agent, 10 oer r^t^^'u u j "" ^^ded as follows—20
tn^ 'If"

""'*"'*» "n- B.'IIjo Srty and ^nvT"*' " ^^ cent, to offiSand alFowing 15 per cent, for profk fuHv flO I,"** •'°",' '" Washington)
emptoyer puts in Weaten up an^Hwa.«^ti™JS »?'"'• °' .""^ amounrthe

ZtMl'^ir^ ^y ^orlcmen S> toThe K^ *''fr* T'^t" "' »»". judg!Act the workmen actually rtceiVe 100 Mr c^f ^r Ji"'^" ">« VVashington
From Feb. to Dec. of lart year 2m H»?J^S°' *''^ compensation."

T,Vf 'be B. C. Electric RTw/yCo^^^Tj^J compenwtion by work-

an. .e other ^'^r^yT^^^'^^^^ZX' ^^1^^^^^^

r



oCthelr duttej. to tl» ««tSff^tl!2i,tS 9 tofh'i'Sli%'iL^,?"^compuv'i policy in this rafud !• butd on thThefrf *k.» ^I!!i IC*

•cci<w! a! . ^^.SJifcLPfr^"*?* '" «>nii«:tlon with induMrial

T.kf. the c««r of .trm railway., in which we ai« particularly inlS^SdWhat induitry it of more un venal utility? What (Mhir !««» V.i ifj !Jj i

development doe. more for the expanXn and orLr^ or ^."L^"**^
within which i, operate.? And. wiSTX «S?an^,'2^^oi SntriSS''o"i^rhorouyhfare. which are conrtantly being increa.infircrowSU liTS.!^tion bemg conducted under mo«t trying condit^ aid iSrktKl a. ^2f5i
accident ^ing ever pre«nt. what W«rf^b|fc^XT. S.^i'^'K ^conwderation a. a act in the development S? the "duSriS Uklt^^m

generally may'^ri.e a«. then .omTrt"r«*rSt K^mt^r?^".^

with".;;;. Vopp^^^fj "raiai^lrfe^^J^^?x'^.~-"-T.
SySn^'^cJ^re^i-sjt'hi/xf"^^^^^^
?t^l?_"."5''r.°*'«^«"»"« P' 'hi. relation? In the field of7aTr;;;;;?iTiorth;

e.tablidbfNl a :. ?! croMir.j; f jnd of
Dominion (rf>vernment four year, aao nuDiian«M «,!_.• » j .

$1,000,000 which i. adminirtiml by thTaSIK kl' Jiv r'''*''^"''
°'

to an amount not exceeding |2OO.d0O a ywJ thw r^^X5^T™"T1"*"
.j.tance for carryi„,j out burJln«m;3eV~tVSmSrorL ^"^^1^uon of grade croM.ng. and promoting the intere.t. of puWfc «f«y «tTh^pomt.. . not thi. legiibtion an acknowledgment of the BSLtnln?^
;ntere.t in connection with the liability of nSway accMrTu^ri^;in mind that rtreet ra way. are induttrie. which mli-r. .7^

Bearing

dewgned to a\A in the reducing of the liability oHccident. ^ b^^nSJd hvpart payment oi the award or by e.tabli.hin« court, of r^™~.-
e«en?«J by

nection with the «ttlement of cu7m. S^from mfe'^^X^^do occur dcpite the fact that the government rute. were oiSh I„d »£>»equipment, etc., were pawed by the official in.pertor.?
"'*'"'«' *"*' '•»»

^„ ..»....,. ju.iiuiLuon oecauK it was reconniccd that owino .number and varying condition, .uch control Vasimpract?«w! ro„Mnot indu.tr.a\ board., court, of compen«tion, be c.?It^to tak^uo thi. fie dof work, the adjudication of all claim, arising from indu.tria^'^accWen .by .uch a body being compulwry? Would L .uch Xra ion co^^^^^^^^

ToT ."•",".'
^'i

'"' ""'^ J"" " t*'°»» "°« obtain^ thS the n^ntmethods of le^al procedure and aU nay the great wagtTZvailiLJJ^er
toT."Lrr H

""•
?^'"/.r

"•* unfortuntae victim oraninS^^s^SfccidenJto a greater degree the full measure of compensation to which he I. entS



UNOMOROVND CABLU.

P^*rf»iMB4 <kM»9^

through dl«, reducing it, dUiSeTinJ^^- ?""•!*'.
''"'"J '" dewing U

tion. which proce., i. «p^.?ed^cceii|lT '.^5
"* '^"K»^^>y the opera-

•Mchine." until the requUitc •'« h^^n ' ? t" r'^"*"' ^^ "f'»ntinuout
ducton a lingle wire iiui«l «/?£-„ j " reached. For imall niied con'
erally U,rnt than No Vfli S.^ .k""*'"':!'*''

''"! '°'" «'»«' 'a'g«r .iwTfKS-
or. nuXrof^,^deJe?d*ng5„\'£'J°"^|^^^^ " .trandedXe. c"mS
required.

f^naing on the mk of the conductor, or the flexibility

~«5|rthL7^^^ ""dcHf^und cable..
conditioni or l>urpo«e,;-D^ mm7m7u«»''T"'*' '^P^' "» ""» ^«' varioui
"""""'-•^

• *^cloth.^l5?^"'"iStK'.."^"^' '""*• '"bb^*
Egraph cabfc.'^'^

'Mutation i» u«»d in practice only

compound, vamliWdoth. Dry
' *!•» "L*"** '"'^'•Ph wble. K-'^uce only

.«celtent""!^ce w'hell^id'unde?
«*«'"«vely.u«^ in the pa.t. and eive.

.Wembly ujed for'n.!! aSr"Sb e.''"irhVvi;:^"tr'- ,
" '* ^' «^Sr'coS!

when.UK-d fur this „„rp,«r. of loTcr' JLtt^?'', i^^''
advantage over rSbbe",

rewjtmg qualitiei tfian rubber iStio^ atl hf *'f^'"'y
•"«* K^ater heat

qualitiei tTian dry paper iniuUtion WMI« ?? ^' ^V^f ">o««ure refiitW
manufactured wfth fibre "Son we ha^?"=*'''f '• "« ^* regutari?
wat In use for 24 year., and wai "tilHn ^trf^*» ""Jf '' °' »"«='' ^bfe thatfrom the duct.. ** "'" '" P«"^«^t condition when withdrawn

are -^ll^Z^S^\i::^:'::ill^^S^^-^}^^-i^oi,., and rubber compoundng material, ij u'ied to Tom ^T«lled '^^^Hi!!'
•'"" ,°^'"**«'"Sa" -

cable purpo*;.. wturated paper i.u^Hm„!^. insulation. For powertm.on account of it. relaUw lot c^f r^^^- ''i!^^"^'^'^
*•«" any oth"

liability when properly in.tallL ,*i^* combined with it. well known ri
ever. Jeoend. aWutely'^n thJ fnte.rrv";^?'",?' J^» r^viceabili^rhow."
•copic. the in.utation will abiorh ?:^^^ ,

*••* ^^eath. for beine hvno.
«P-ed. even though Tt "d^'Tnt^ uaTy tl't "•"™i>»'ere"fnThJ
great care mu.t be taken to exclude all mn^«fJ f

***?': ^°^ '»>i. reawg

whnyfh°"* ?i"y
""''''*""' that may have b^n a^JrlSS T'"" V"^ 'erminS?."

while the end. were nece««,rily own
abwrbed from the atmosphere

in.ularn"V„ t? Thtio? V^ya""'^"-
'^ "^^^-P- "-an paperout a kad .heath, it . nevmheles. Lffiri^nt^'"^ •**''^^''P^"°f '" «*"f withf

uaed in braided form in refativelv drl n?ii^
moisture re.i.tjngto be l^ri'

immer.ed in water in it. non leaded ?irm?n^~'" ^^^}- " "" ^ <^^^
' V•howing any appreciable depm:1adon !„ ,[

•** "^""^'d^rable time, without
covereJform. then fore. ther^^ShT«Liii^Kl!!!l'*'V"« 1"a"itie». In leadof mowture being abwrKj the p„hT k^!'''*'^

"^ *" '»PPreciable amount



with va™r.h^'"^loth -each mo^^ '"'*'' '^'^^ *"'! ">« other insulated
pressure and the same fa«orv^t«^? Proportioned to stand the woSfon png and unde^the si^ condit on^tL? /""'f'^i

''>'. ^^e same Si/
will Fave the greater factor ofSi af/Jl- '"*V^*"^ "^'^^^ varnished cloth
mentioned that it is less likely o^iJ^i,f/iSV"'.!?"^*'°"' ^o' the reason ustand less likely to absorb moisture Xe the^'^fj'^'"^

*° *°° ^^arp a rad'ius
does not require quite so much .kill o„S '"**' ** "Pen, and therefore

better able to safely withstand temMra^ KVi, i
*^''*'^"«"»tic of being

'"'^G<Srufc':"''r^°''«P^'Sal-n.'''''
"'"*"«^ ""'«- --^hout i"n!

ber insulated cable mZT^d^^l^mlZTZ^'':^'^ ^'^'/'K' WhiTe a ^b*;
tipn IS m good condition to ^uTrH L?- f"u^-'*"^""K so long as the insula
which may be carried^o'ng by water^whl'h'^'':^

^"^'^^^'' by%arious age„?sand likewise against deterioratfon TnddLnt to .T "'" '^"«'' "• -"anhdes
«ng. U must be provided with a°ead she«h

'''*^''"^t*^ *«t'ng and dry:

JorptioVoraitSrei^lfubbe^^^f''lY ^"f P««--' '-"munity from ab
installation than uT ^^"r^'^bl^'l^Sne^^i? mavL*° '?S

'">«d7urijg
«U»L^''"P,'-^' *^ intermediate positiofK i,

^^'^ '^ '*''*
J*"" ^a"«hed

main.). 1, 1, „„„ cu«o"a„~"SST' '?'.iJ'
;"»»« "M dtaribSiS

a portion of ,t being provided in the sha~ of '. /^i»"'"'*M°" '» "'"a"yW3.or 4 conductors, after these haw i3^ ifi
^'* o"" Jacket over the coreof

with jute filler*. After the ^jJ^lLfe 'f'S^J"-** P^P^^V roundeHut
•o manufactured is carefully drflij! ^" *PP''«* "» this manner, the corew.th the impregnating com^oi^H^r^^^'^J^T' *"** " *''«" «t«,'at^
cess. From the vacuum tank«Jh..\^?»!•' "^ vacuum saturating dioT
pre.8 before it has opDortuShv 1^ ft^li'*^ ""^ » ^"d directly to thi f«d

Varnished cloth &ffi'^*y°*JS3'':„T^P''T '»?»tu,^.*°
*"" '~'*

place of being saturated suSeaupn^l^ k '•" * fomewhat similar way. but in
all interstice! betw^nadSoveJbnmW*! **"* •««"'«t'"K niateri^ipp" ed
strips are wound on, by a IwckTvfJ^f/ '*'"^ *^ carefully filled m the
completely eliminate all voitT^ ^"^ "**" '^"'« compound, «>Is to

fully and thoroughly vEi^Th '^^^
f"^'' ^''•^ nibSr must £ «J^



«»b'e. by casing the «d s^VJS'" ^^f"^' ^°""'n/d^Tfd°[.;™^^""K cable

meansofahydrauKaH""""""-'): around thl finish^
"•'"^*;"*' "ethoj"

ordinary leafp^^'"^ ''^*^ P'^- ""n-'ar in construeSnl^that Sh*^-
''°'\ >y

. <-U«BBNT C^RRv,^^ (~.^j

'"'"« "sed in making

Sly-'rerS-^^o^^ta"^""^^^^^^ IJ"'^"
»

rent carrying capaciti of fh»K.""?8^'~" being imnossnfli ? ''*">'• ^Jepends

lore any conditiJrwB'KHVS?'*'""" '»"«'*S afl f ',1;*
'""Ijlioo

a given cuirent will bv ,htf
to 'ncrease the temn^t^™ '7A*' ""l ""ere-

conductor were maintaiL a? ^ ^*''*"^**^ « the cablelf t^/
*'"''* ''«=»'

become hotter On tJ,;l
* ^^e same figure H»^o .•.*"* current per

a Riven size underoVsttHr ^''^..^^^^tefthe nJml^" S" "*^ ^''"'d
may safelv cam/^fi? *"' ^^^ smaller is the cnrr-rT* l' ?' conductors of

.W 0..S. 'oSle-JtejCS^Xn-JStnlS' ""-^-"
asfeTi'- •r.":r-

^
conductor concentric form 75 per ^n^

3 conductor concentric fo™!; ::;;:;;•; 79 ^r ^^\
The following table indiVo*-

80 per cent.



1

2
4
6
8
10
12

No. of cables. Percentage of current which may
be aafely carried by four ac'ijacent

cables.

120 per cent.
110 per cent.

100 per cent.
92 per cent.
84 per cent.

79 per cent.

con«id^'«?rJl*^S"''
'"*«>*« *•** percentages of cuffed "which may be

^^n»M^jfLf 5"^"^ •"'*'^' temperature. •« term* of the current wiich
IS considered safe when the initial tempsrature is 70 degress Fahr.

^
'«"*«' Percentage of safe

temperature. current at 70 degrees Fahr.
70 degrees Fahr. 100 percent.
80 degrees Fahr. OSoercent.

iS^****" £*!!'• afpercent.
}?0 degrees Fahr. 78 per cent.

J^^'*'**'E*t'- 70 per cent.

Jm h!S!!! S'u'- 60^ cent.
130 degrees Fahr. 48 per cent.
J^^esreesFahr. 34 per cent.

TK. t^ degrees Fahr. o ^r cent.

r«, J.k «« 1
"* « *. 8'y*5 'lecommended safe current carrying capacity

r«hi^^ 1 'n^ ?*'"*Jiy '*^2^ ""?'* conductor paper insulaterf leTd covered

Se inif al t*J^!2/*'^*^*'"*
^""" '"

^ll'wS'?*' 'yP* "^ <=<"'<'"'* »y«em, when

temperature for continuous operation being token at 150 degrees Fahr
Sixe

B&Sg.
14
13
12
11
10
9
8
7
6
5
4
8
3
1

00
000

0000

Safe Current
in amperes.

18
21
34
29
88
88
45
88
64
76
91
108
135
146
108
195
225
260

Size
C. M.
300,000
400.000
500,000
600,000
700,000
800,000
900,000

1,000,000
1,100,000
1,200,000
1,300,000
1,400,000
1,500,000
1,600,000
1,700,000
1,800,000
1,900,000
2,000,000

Safe Current
in amperes.

3^
890
450
505
558
607
650
605
740
780
820
857
896
933
970
1010
1045
1085

rf««-^p-if
'"^"'*t"on cannot wfely stand as high a temperature as 150

H^S^I ';i
*""• "" ^''^ °'>' •'*"^' "'''*' '» a •oraewhat better heat con-ductor than dry or saturated paper, and therefore when applied to the same

fi the r™?*"; '"f"""?'
thickness, will permit of a lar«r current flowSg

rJ A: ""lu"""
^^^ ?*•"* temperature rise above the surrounding air

J^or this rMson the carrymg capacity of rubber insulated cables under or-

cabtw
™"*''*'°"' " "°t matenally different from that of paper insulated

r^J^ S*!I"'*^ui'*'"
'»«>?»«*>'»«' ""ad for statements as to the overload

capacity of his cables. A little consideration will show that if a cable has



Mfetemperature.-thaHs^Mv th^?? Ti'^'jf** '•' ^^"''^ '*» maximum
To be lure if the incnkll U ?!.^' = ^f""""^ *''^'* " "° overload capacity.

st=r„.^To5Hr7^HF-^^^^^^^

they'lil! hlvfa'^oTerfcapLciry rdTh'aHs^br '=f•'^'"^»
"'-"^V *»»»

lew than the current whfch thS5 r7n «f»i " " ''^ '?""« ">«"» «* « figure
heating. Under thesrconditSl,*t"h"f± '^'^ continuously without 5ver

ginnin|ofanoverlc^SrilbeIow«thin?..°' ^^
'^''^'S''

»''« ^
ture; it can then be ooeraVed for a l?m?t!S

than its maximum safe tempera-
it greater than it c^S^Mfelv ra^^^^ •*""? °' *'"?.*' » <=""«='" which
au?iedonlyfora,^ri^of timeZ^^^^ P'"^**"* *•''" «=""«« i"

doe. not rL beyoAd the maximum «f! JI^'^'' .
*""Perat'"« of the cable

current is at once removS as JTn « M*^™'*"*""'' *"^ *''»' ">« overload
been reached. The aToJnt of ^JllnL ^ maximum safe temperature has
depends, fim. on the Amount bvwhrh.C™'!?'^'* ""**" '*'««' conditions
i. lower than it. mlxiS «f7trmSature'"»^H T^a"'''''' ^' ?''«= «"'••'
time during which the overload offis' ^'""*' °" *•"* '*^"«*'' »'

HYDRO ELBCTRIC POWER VERSUS STEAM POWER.

posedVsJ^ofgrjri Srfc"S:er' and'st" °"k'
'-^''tigation, of the pro-

the use of rt«^ rathiT'thlnTflvorVtdJ^'^n^lo^'''';? *"•
«=S«'«"^neccMary to have Mme slieht addit^nal ^Z^' J u j '

*'''*" " became
been fairly well started aXook^"^"tho^eh[; mL*'/''" ^P°«!i°." ^ad
ticipation of being able to useXs^wer anl»ii™*'''u'"*''=^! *"*' ••» ««-
would be of advantage i^conn^tiCwith the u^nVK*-5 ' '*.'"*«? '«"«'>
It was decided at that time foinSriio

the use of hydro electric power,
tion it »-as decld^ that one of SMam^i'' '^"'^'y- After <lue invStiga:
size for us. and so the instaUation of^?f,?/

capacity was about the ri|ht
during the summer of I'm TLito,^''^^,,±}*'i:'' "^^"'^ *?« "«''«
to steady the load on the enrines anrf h!? u^ *^ "^n "^d "imply
figured that by the instaflati^ nf fhu K* *«"''«< ^^7 satisfactorily. We
caVity of our Swe?pUntXut ^t^"^' "^ ''<'«'"y in-^^^ed the
were taken care of by tES meth^ ^ ^"^"^ ** "'*' momentary load*

wa, .^nLVbrJht^ri^^by'^^^l Igifen^^r electric power
put into service for street liiAtini;- fhn nW }^?' w " " *"** >mmediately
the London Electric cr«Sng« that date wf iu

"*"*' '^hting witl.
then be able to get a pixSos?t1on from fhi h^ thought that we would
but were unable to do s^S weU inT,l^\.!^y'^'° f'!«'i<=

Commission.

propoKd was $32 Whfeh /I TJ^ i
• ^^^ E ectnc Commission, the ratenec^ o"a!?ou„rof the ral'drribufin*^ lll^''"*.

*''\
'^^-E'**' '^'^^^s

j^^nfenV'cortij££S '•>?™ aTtaS
thi. additional am^uTla^^^h^£?» Pfe ~J^^^^^^



one minute peak for each day in the month was KaVSed for thT™?r

on which to base our calculations
^ ^" commencng June 1, 1910.

The daily read ngs were then charted hv thT^rZ^u ""?*"<= °" this point,

herewith: When the yearns work had h^^Tb^^ ?''°T'?
''>' ^^e prints

^=^ti=iHKH^~H^-l}^^^

5.62c*',2rT i..^'. ^c. '^perdar'^'-'"'
"^^ "" "' '^^ •=' ^^^ '"°"'''' -" -»'=

r^ ^"i,-- ^'lu'"'' ?• c=-59c per k. w. hr.. d. c.

manner and the hydro engineer recommended figurine on an 80 ™.r ^?»

iect 1 1^Ji*iP.T*'"**°" •'^^ *•>** «>on after taking up the study of thu suh.

v»lta,...c..oS00o,e00v„tod.c. I reJivJS a^to EZ."*:,!;^

per month, whtch=



verterl.^^Llril«lf';i',h''liM^^^^^ ''^ '--^°™ers and rotary conmodernising of the steam nC^'i^^^^^^"^ « 'east WO.OOO an~ ?h^t the*

&p5r4tte-r.^.:5l^^^^^
and deoreciaMnn a* in— " ™« O' steam oowor x<> om. i._. ' ?"owea
fo.rar4 rt-^eTs^m^reS^ro? s?r'

'^^^ S-e^SsSSi
tS'p3r''c'^t'^Ssnh?^^,-r °">1 ^ffe?enT^o'f ?i|ffi,'^'^L?'S
atina n«=f „f^_!_"^ **'^'^ °ne, and addino <h» •o^w?'**'™- Ja^">K the
W P^rTent"^Kthe PferTn'- "VS diffeVen^eTf iSsO&'^'^fJ^'^T

mate, as ic «.». .r; .
""'"'

d. cT This leMiey^rjblTi^ *^9^«« «' 89c ^er kHowau ITformation obtained from a m.mKl^/*^* estimate, as it Was verifi^ k ^^

ni«^SSK^ .??ll---n7t5^"hTco? .? 't^e



Z^T.A°l^^^^ *'"''
''**"i' '!Ui™at«"8 that everything entering into the

then brote^
*" entered. Thw was ao preposterous that the conference

.k
'*«<=<>«"'«"« that pur use of hydro electric power would help out onthe whole hydro electric proposition in the City of London, we were reallyanwous to use the power if it could be brought to a basis of fair comparison

with steam power, and as our requirements were not then pressing the improvements of the steam power plant were not proceeded with? Whenhowever, extensions were required last year, with more cars to be put into
service, it became necessary to provitit more power and the Hydro Com-mission were again given an opportunity. They then reduced the flat rateto »28 but were not willing to reduce the other onerous conditions, such ashe peak load basis One feature of this peak load basis which I bellew

to K]f1.!I ^^"^"^ **' "•?* i*"
minimum peak to be_paid for was neverto be less than 60 per cent, of the mommtary peak, the effect of thisisshown on the monthly charts. Another very objectionable feature to thecontract was that no adequate reward was to bi made for interruptionsthey reserving in their contract that interruptions for less than one half hourcontinuously were not to be considered at all. and that they were not to be

.tnJ\^^TrJI^^^'°l' '^*1!r'
^^ H"ke. riot, fire, lightning, invasion, explo-

Z^; ront.^P°*^t' u
"'^,n"bl'c enemies, or any other cause reasonably beySndtheir control. I have tried several times to think of some cause ^f intemH^tion which would not be covered by the above, but have been unable tofiS

It. The contract provided that the railway company was to be penalized

V^'' ^^'I'^T' ™Wht fall below 96 per cent., b\it tWy made no K^Snfor a credit If the iwwer factor might fiTmaintained abbve 95 per cent or
if It might be made leading.

*^
• "^

During the summer of 1912 a still further e./ort was made to Kt the

"nr M" l»*fer under favorable terras, when the local commission worewilling that we should take only part of our requirements arid eveTthen ma kindf of experimental basis for a short period of time; that is, one to thwyears, provided we should compensate them for any minimum power whfeh
K=7.!2I*''* ^"^ 1° P*y '"'

"^^"'J^''
'*°"" discontinue, when such minimumhacf been caused by our peaks, but the Hydro Commission would notS

I^JaL '»*"'**"'"'K that absolutely nothing less than a 10 years contrartcould be made. Hon. Adam Beck stated that the hydro power scheme wasbeyond further doubt a success, and that it would continue to be so Wi?hthe price continually falling, he intimating that we might expect in the nearfuture a K6 rate, though 1 might say we never got a defin^ written^po«tion to this effect. Feeling by this time tha? we had negoTSted n?^
sufficiently for hydro power, and realizing that during the suimer of Iflllwe should certainly need more power, we proceeded with the imorove-ment of our steam plant, but we are not at this time sufficiently far alane togive anything as the results.

' *

Most people have smiled incredulously and sometimes sympatheticallywhen I have stated that we could not afford to use hydro electric pcJwer
nevertheless I know that our circumstances are somewhat peculiar and thatwe could really not afford to use it until the cost of hydro^wer on a lieakload basis would get down to $20 per horse power and even then I beHevewe could beat.it a little bit. 1 found that neariy all the larger com^n^which were using hydro power, were doing so for only part of their r^uire-ments, using their steam plants to provide the peak loads, thus enabling

nf*ti;.'VK
'•" hydro power to its fullest extent for the greatest proporttenof the 24 hours possible. We could .ot figure this out as sacisfectbry for

us, on account of our smaller size.
As so many people had doubted my statement that we could not affordto use hydro electric power, you may imagine my delight when I learned

wf«M" ^^^
^!li°" K^}*". ^"^

^Y-
Co's Kydro^ill for Jan. 19Rwas »1,600 as compared with their cost of producing it by steam power for



quite a lot and they alio had SLndat^r^*'*^- 'u'
.y**' '*'°« "»ey had

year, m that by every ^n fh^hl^L "^'''^iT'''''''
*•'«>' ^*^ "^t have ihk

than their own co« thrtSr hSoT"!""" ^^"' y*"' »'"'"'«' h-v^ been ew
the Gait. Preston™ H^^' S gl / "" i^^o^ned that hydro j^er o"
watt l.our than it did t?Sduce the'ir owT^"^r''*7 ' .*"•"' '«" P^ ''""^
erated alternating current and w their n.^L'^^'" ?" *''*"' '=«'« t^") Wn-
natiny current bl.i.. In other^oHi M.TP!r-5°""*\"*°"» *'"«^ «" an a.W
paratrve lo» i„ converting fronT a c to H^'r*' "V ^^''*' *° '"*" "V com-
help, them in the use of hydro rSwer?i that ^h- n"^" w'"'l '^'^" *»'*<='> a'«°

rTe St ?hom ''''f'^'''^^"^^'^SZr\^^i?^l
'"'""* '"'•f'"

power, but i do*'nTthinlc'*tiley\re"f'ii,Xi ?*,'!,' "k"^ ~"T """« hydro
they previously produced, otherwfse fhL«^ PJ '=''^*P*''

"•«" the power
fare, according to an itm in our newsML^Ialf m ' h '"«l'«"ing their
the fares were to be increased fn « at^ o^'^r* ,' ^""^h *<> the effect that
a. before. It is a mtir^ri^o exSe^t anv nt"' ^?'^ '"««*<' °^ 8*"^ 10
on the Toronto municipal line" buM am ri^**"?**'"" ?! *° ^^e cost of power
with considerable interSt.

certainly awaiting such infonnation

The London Stubt Rv Co p»«>.. <- _ ^
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Mo. K. W. Hrs.
Flat Rate

$30

Serv. Rate
•13 Plus

oc per k. w.
hr.,

Cost With New
Steam Machinery

(Wp- c.) (60 p. c.)

1010
Junk
July
Ayo.
Sept.
Oct.
Nov.
Dec.
1911
AN.

EB.
Mar.
Ape.
May

Imin. daily Imin. daily
Aver. Peak Aver. Peak

Very ufe
estimate

Safe
estimate

k

228,695
227,310
216,640
227,144
221,560
223,286
279,134

239,016
230,292
237.469
214.090
229.116

2,773.641

I 2,542.30
2,436.42
2,393.66
2,331.71
2,288.76
2,393.07
2,744.46

2,670.61
2,668.47
2.440.41
2.386.21
2.476.96

S29.661.94
3.690.00

S33,161.94

2,440.98
2,396.66
2,315.17
2,350.28
2,294.36
2,360.14
2.844.84

2,523.80
2,467.00
2.468.32
2,296.47
2,424.02

129.181.03
3,690.00

132,771.03
1.18c k.w.

Difference in favor of steam

1,802.47
1.036.76
1,778.33
1.711.36
1,666.93
1.889.93
1,894.99

2,094.01
1.771.04
1,899.27
1.857.93
2.120.66

$22,422.66
2.600.00

$24,922.66
89c k. w.

hr.

7,848.37

1.663.82
1.788.77
1,639.70
1,679.72
1,647.02
1.744.66
1,749.22

1,032.93
1,634.81
1,753.17
1.716.01
1,067.52

$20,706.24
2,600.00

$23,206.24
•83c. k. w.

hr.

9,564.79

^°M^-^-~K
»32,771.03 $32,771.03

per'k"r 5: ?:• le/Xy':
'"•=«»** ^' ^- -- d. c. per mo.=13c W_-.39c)



per t'\r"it •pe'; 'Sly^^''^^^ ""• «»• «=• P" «»o.=«.62c (dl(F=8«e

M *SS^"*'"« ^"^^ '*"» "*>» including interert •nddiDred«tlo«

FREIGHT AND ^^-^^^ril.^^r.j^VnB.S AND INTER.

in the mind, of most of thC^on who^ ^h*^ ?i'
"

°"f 'u'*
'» P^niinent

of managing properties 00™^^^ unH^rfh/k^*''''! '!?' the responsibility

mentlHonot^rtiSyMc^^otho^r^H*'^''^ head'nB- By this stat^

t^n^onreight hanW^TtrJaS.rSLTs-try-dfd^^^^^^^^ 2^^-

forthl"i;inie^'S;5ng'^t':„??o'SL"''^ "'^'1 designed essentially

and bag^ge busines7 hL n^e'sTnlv .rS. 'Jifh'^
'^'"'"*'

°'a?''* P*"*'
have taken to the freight and e^^^L 1^- "* Pa^^cnger traffic. Some
have had ic thrust on tTem and somEi^T/h %' *" "''"'ho-Kht

:
«,rae

amount of package St whTcrha.^^* **'''"**'? °" '',*"''''"8 * '"«'"'
expectations!^ '"lustS whTch naSraMv foiir'"th." T """^ b^vonda,,
provement of shipping facilities ha«. JlLS T *''« e''te'»»on and im-
condition has int^C^ the „uesti^ T^^lJ^ll ^^T''}''^' *"1 "'"
arrangements with the steam ^i^ds Loci? b^i?!! *•"** °^ ">terchange

aTfef among which are the foltow°n??!l Ra L T'"^ f"""* "Jrwio"".

subsution facilities. 4. Increased roadbed tn^fc ^„^ P?**'
r''"!'.?*.

"'

2aS "'• '"•-"^« -''edulennd"tJXh\'^s'th\"lrS"o'^nSS



portant. .- one r»i^;»'t
"*"^* «"<* <<«^'''ver good. Tsrl ""*?» faciliticg

I . CDiinoition with »k» ^'•"'"portation comnanie« " ™*"

"."fere „.h p^^, .i^„,„p;»- es,r.S'^i»^



l!"«2J«r"t,Sde'**'*^"*
'•''""" "" ^"^ "" *«'«' •"«=* »•«•" -i-utatinf

rn-Juf-!*5?'«^^ trantporution and traffic branch oT the A. E. R. A.committee on freight and espicM nuittcra indicate* that amou ai^M of

SKT^h*^ S^ *••*
'"*hj" "?«*' "' *»» Unit^Sta^"la.:!?'Do2

thia toanch of the buuneia tend to increaw or decreaM paMenier trafRcT

creaaed. One or two companies Mated that it made no diffmnce to dm-•enger earning!. None stated that it decrea«JdD«i*nBer^m?n«
"^

n deveteping thi. branch of the budnST^wrevrthe^SSitiono all the wholewle. and retail merchant, an^ lIhip^«?„^J?*^*Sj
dwtnct.. and objection, from vefy few. these being principillyfroSTh«2
living along the route, in city limft. and these objection, cin & iSEced^a minimum if freight equipment i. maintained in good conditio?

t.ive the whole question careful analy.i., belore dectdina that freiaht

llSi'nrd-in't"eS.;M;r
"^^ '^""'^ *° ^'-'"P -«« cnco'LiS^'o^i'uK

RESULTS OF TEST OPERATION OP NEW TYPES OF CARS ANDDESCRIPTION OF ; EW STANDARD CIT? CARS AT
VANCOUVER, B. C.

Hy J. H ItannU, Cit» Traffic Agm, BritUh Cvhmf.ia KUctric By. Co.

.k -^^"I
company connected with thi. aawciation probably aoDredate.the importance of having a standard type of car for its lines, ^djikeBKS

hl^ J,1 fhl'^'in^
^°'.?"

'•""u"*
"«^"-^"'l» forth its transflTr^ati^n <SSSShere and there to nvestigate the merits of new types in the hone that one ^«v

™„v!^n-77^
*'}'"''

•*"'u'^"" ""^^ »»«= con<^tions under whch the c^'^pany or-r^tes. Dunne the past year or so these "scouts" of the tran.uorS.tion department have Had a busy time. Never before in the Mstw S?S^

J} ttt „f™ ? 'u
^""'^'^

"^""LTK ^^^ P«"°d including the delivery of^of the new types known as "Nearside'' and "SteoleM Centn. F7f«,»^
In. this paper I w^ould briefly,note the g^ua advance S The ne^y«of car in service on the companv's Vancouver lines and de«-ril«. «,ml-,1k?!

in detail the car now establ^hed as a standardTo; this dI^."S iT 1889the Vancouver lines were served by small single truck cars of the tvoL thenin general use. with which we are all familiar. These were gradually^iS^b^S

th^. CtI^i.*'V^''f
*'*" °' K^at^^'e-Kth. equipped with four motoJL 'utw

years. In 1908 the pay-as-you-enter system was considered bv the com.pany. and a few cars of this type secured. After trial ooeration n^-^S?!

^bHc' 'i3''/'J"^-^°r''
''"'' '^' 'yP« °f car was acceUS^e to "heTneilpublic and of benefit from an operating standpoint, and the p a v e^was approved for the Vancouver lines. The Standard ^r for Vanrlu^

eo«p»,'. Aop. ,„ New W«„i.TOr. For im SSTSt^iZS^



Length over bum«M» 40 r^'? ji/"-

Lewh rear vwtibule. « f 'i 1 Tk u

tentrw of truck*, 18 ft., 1 j-
Centre of dde po.t.. 20 „

teh! ***•*": "*'b»-
Weight per total load, 656 lbs

car hJ V^ I
'*" °' transverse seats loca?lH;„ A?* """"genient of watt

ftTnXd is
*"'• ':^' ^^ ^5 l^he''^?'^?,"'* ''»?»» -« Provided by

«r1S^t^ l^f f^™/' P?»»i«K the fare box o^ffi?,**
•"'^'"ninK and outgoing

ine car as far as possible, thus



MdMiiqi in the carryiiM of full IomI whbout crowdini at the rear duriu
Pu^t.".^

•**"' "* T^^.*^'^ P«~~ »» »«v. by the front dw'
I uiJi button*, communicating with • Sumr on the rnr platform, are i^md
-« each window for notmcaOon to the conductor of thTiilmniw^S^
.i"n '^'u*.^-

'" •««>^"« with th« Britleh Columbia'T^wry reSuto.

iTh ^^ »b« rntranc.- and exit paMaae. of the rear platfor. "reLKdwith gat*, which art kept doiefTwhifc the car i. in ^lon. 1W Stwarc placrd flu.h w.eh the outer edge of the car Mep and are an ab*>l^ba'rteJto per«.n. b.«rding or leaving the platform while the car i. in moTion The
IIX' f

7'
.II!**''

"' *''•
"*f*'

'?"' "' * "• ' '"• hiBh. there bring ",» paireach for the entrance and exit patMgi-.. The gates open outward, thepr..,«ti«n from the car being about 12 in., with tlie g Je"ully open Then^m \amouver car. fitted with gate, came from the Brill Co.. t"e equip^

X .«L"" ?7i?"'"r'.r '*"\!
*iy

***y conductor moving a lever, locat^^
th.- . ntr.- of the platform, both p«ir. of gate, .wung open. Thi. plan wa.objettionable. a. it i. dcirable at time, to allow pawengcr. to leave withoutperm,,„nB «»thcr. to board the car and the company", now having gateequipment made which will permit of the conductor opening el h?r theen raiK-e or exit paMage independently. Per«.n. leaving thVcar by the frontexit. pa., through the sliding door leading to the motorman'. ve.tibule

t'uZ'lt^'L^'T •"" •»°PI*««- the motormifn open, the ve.tibule d^r leadng to the rtep. by ntean. of a lever located ju.t above hi. controller. Thi.lever alHo opirate. the front rtep which fold, up when the door i. cloied

mofiLTriT ""*"''
'."V"^

"".brake equipment under the control of themotorman, the car i« provided with a conductor', emergency valve, operatedby a cord run through the car. Thi. emergency eqi^pment connm. thebrake cyhndtr with tile main re^rvoir through a'doible check valve. untU
It I, bled off by returning the emergency valve to it. original po.itio.. A.an exper-ment some car. have been equipped with the Thorawon liand-b«ke arrangement, which provide, for theTndependent operatWof ?hebrakes on each truck from ft. end of the car. thU^uipment being entirelyndependent of the air breke mechanUm. Headlight, are proS at £ K

rear'end"1olluL*i!'
•*"" '" "" ""'*"« *^"' ** ^'^ ^'**" "> ^^^

.K. JJH ^wJf~* *-i'[T'u'"'* " !•" company', .hopt are aimiUr in general to

i I2r *'*'^
i"****!'

**"* " ""y ^'y •<""**•>« in conttruction material,a word concerning them may not be ami... They car. are of xmi .tee

Xm'hK^H'lK "'*'
^"•"'T '^"« purehaaed in EnaUnd, and the SiterilMwmbled and the can completed at the company'. New Weatminrter .hop..The underframe and platform, are of .teel cWnel and 1 beam., the^

t^l ' ^Txl**'"* "«^e .hallow to give better clearance. TheVSfcframe, are of T bar.. truMed below the window rail., and the roof of the ardh

SS?.*"!^^ •"^'!?ii'"?- J^ "***• '^i^' «=*" •« ••»«*tbed with 6-8 inwhite .pruce beaded .heathmK, protected near the baae by a guard rail of

4!»,400 lU. It. weight per .eat U 964 lb., and per toul lo^SaiXlthU
computation aa to weight being of value as showing what can be done witha steel frame car m the ne of reducing weight.

The 65 cars ordered from the Preaton Car& Coach Co., are of the generalattndard noted above, one exception being that 20 will be mounted on St.Louis no. 23 E. C. trucks with 6} ft. wheel base.

t .v^kt'*"j''* """P*"y purchased from the J. G. Brill Co. a sample car

t h* PK'i*7*?'k
*y^- rh ** ^\- 1 '"• """K' ""d "»i>«' i" every part cubr

to the Philadelphia care of this style, except that the aide plans wirTreversed
to conform to t^e 'Ikeep to the left" rule of the road which prevaU. in BHtish
Columbia. Pubhcity was given through news items and advertisements

f^^'^!^'^ "??i.*''
*••*

"f* *XP^ °^ <=»' *"«• •»* placed in operation dur-
ing December. The records of its operation show that it does not main-
tain schedule time m regular service and the general results obuined are not



the pu
•Ide'' rar
P«ny in m

.ar may U- ,„«.nu«l with w.uLt ?m to ll. h 'Tr' ''i

"'••' 'K"Nf.r.
,-., in *.rn.- ntio,, th« D.mmen.liti .nHf thi. I. '•"' J'"''"- an.! the com.

"'•'"'» ••"««1 tn i«i.tin« condition, in VamouvJ Vi "<>'
u
" r"Nnion

to the ear cam., from motorm.n. ariJinu E« ?.f i'"
"• """ ".')"'"'"

theform»fff,KKyw..ath.-r«ucha«pr,vai"?nVmr.^ J
.hmatic con.lition* in

At iu.;h lime, the fr-,n' window niurfll C.J" '
''ll''"»?

"•"«'" "-awnt.
behind the opc-rator i. ..Ha^Tn the Juh ^ Villvl!;;'

U
'
*!"' ""' "P"" "'

The company al».> purrha^d from h. Hriir« •
''''•"Khl

ItM car. ThnTi, 44 ft over al in .;J^
' " " ""•'^' •ntrance ,tpp.

New Vork City .y.ttm h\' .id /ul*
""''•'' '" «'"*''"' «" "»' •'•<*« of tX

It w|l| meet with «..i»fac.ion und*r he c".„d li ..T''''"'':''

'''
'•' *;'>' ^''''»*'"

.. .
The question of a .t&ndard c\l i. „n k u

" i-xistinR m V ancouver.
dividually bv each com"C''7,iS^;.;Vcondm''i'' """"

'T '""""''rH in-'
or rout.nK. character of L.ine., etc mii« b! co^i i"" T-

"'""•"'• "^hod.
dec,H,o„. and the wi.le fiel.l cowk-d by hV memk ', h"' "! T^''''"' " *'••
^ave, rm,m for great variation on each of the*' ^.'^^"'"'Vu

*'"*
»r'*''«'°'«be a great .ucce.« in one city may be an abL.ho'^f i*-

T^e «ar which may
««. The problem fxfnre eLr^mn^ny ^ h I ^ilr"

'" """^''^'^ "' «<>"•"
will bi..t meet existing operating cSion. an

'" "/ '" ? '^"^ *'»ich
travelhng public, due reifardlx^iniTiriwn! J

"'' P^'P^'V wfeguard the
a. public opinion-a f.Vl^h-1 U whfcrpu 1'':";^' '" *^''' '•''.''««^-' ''"»*"
•aniy bound to consider, fn Vancouver we hav,

'

T^''^^'"?* ""^ "«^^'»-
quctlon in this iitrht an<l we haverSe.lT.I • •

^'"'^"W^'d to face theAc tvpe outlined In general in Ihis^Jr^ " •'"""'"" '^ '" « "'^ndard car of

andft^TCottViianrjvrco-L'r^^^^^^ e«erior view
Vancouver 'Nearside" and ' Steple- C?ngjjmranct""i».'"'"

"""*• "' **"

THE RENEWAL OF TROLLEYS WITH STEEL WIRE

trolley .ntZ "^^^^^ wUrOWO* cooi:^"^^?'* ?" l»»"- ™'« «-• The
00 copper for the reS,rer S?JccoKf"^p"l±' ''"".L^'^ S""""*^'- 'nd
curves, the wear on this section of^J^^i?

'"^ '"'*." n"™ber of short radius
replace the copper with^^Tw^re ' ^^ *" ^''"•^^' •» " *« decid^ to

of timrr^Scrt'.ttfthe'Vil i°^ ^'^ '"•• Tr. Owing to the length
in stock lengths of aC «» Vt L"' welded'inh'l'''t ''^"'^t'^

'* *" "^^"^
by niechanical clips on the straigh? li^ and 10 ^n •^T •

" "" suspended
The ears were bolted to one enJof a n/^ .fJLi k '?i*^Vn"K ears on curves,
trolley with its ears bolted to »h- ^l "at steel bar 16 in. long, the oriirinai
12 in^ centre. to.rJ^'^'^&l.il't^^^^^l^'' ^' wafstrungaC
at every span. The stt^el ^r^»^ mfr^J^^' ^''\^"^"''''^^y ^''PP^d inwood strain insulators. The cod^? f«5^J^^

by the span wires through
crossing was a-placed by a stwTKJ » xYin." I'"*'^^»>«"«"« at a subwfy

»Hat it is „.t as straigt'-'^cSS^-SI^- - -.y d^^^^^^^^^



cm,,-.""""' •!» 1... f» ™;n"T^
'""^

'

—" "•

u'ar man and after a fet X
™*" ""' o^ a job, out hPm ? ^ "''*' ""en. Theha. gone brand ;';i,i^'^

^*>" «Pected hTm
'
^L'"'" «" « car un

«!r» « "c on a car, and thaf ; :: •
'^*^' '"at not everv ,«, • .^

'^'' "»"

see

road

a.man's future hahi>.
"'^"O'y and as «uiv T™ „*" "^ '"'* twining arri?

w«' mould hThifcfi;^, ?°"W be .u4Xt TrSucf?"^'*'!^ "-"W
wj^T? Ket a new man to ?^a !![" P»ttem. '"structions given him

man- coming to "« fj^^^ *"»* ^t is alsoThe m^". "iJ*'™ *"»««! n^ht



*^^ oWer !~„ „^"'*?e of this bv ri^^ ^? *° K°o<l work 'j*^ ''"Pe of ad

the problem invariJtl "''^^ "^n be laid H r
^ ''"« has

" value? • - ""w can he exnfvV 17"'"'^"' nis duties in'^u""' '^'

^nd old. a fSi„^^^/^towaXp^„ ?*«"!» the ompfc?" S'^"'""'«^«

«nnot be bouThrbl' ^ 'Wnk nottiUs a f^^ ««'ght^ fe?.' '* ""til

«."8iied that thevT^ "''*''>' man to oh^l'™"'^ should SeTXl. "**""«' and

should be talr#.r, » "^ "J'e of semnr.^ " ^" "len shoiiM tl ** *^ampaiffn.



to divide the matter into three different phases which nwvte ^W,S,k1

^i-^*-'
'° '"^.'f'ative importance of these phases, I believe rav.*lf »!,»»se ection should ix- accorded first place, for the reason that wh'.u , ' .

'

selected candidate will be responsive to. and willTbeneHte^ hv a ^J^'^''''

under 40 y„„. and mu.i mcuure 5 (i. 8 in,, and iS, .e kS IM STAppfKant, mu.t. «, ,. „,„al with mon coraponK (uSa «Lnl „(m„~

ce8 do not cover the ground suflkientlv Afi-r thi. f™"-^!^ •
' " ^«en-

compfetely to the ASon "
"e ?i,irf'f,\,*" ^^^^

«i over to the orTice ol the Chi.l ExamtaS, oEr"«; »^fc °l StSttaaS"

applicant has passed this examination to the satisfaction of th;^™„o„.

~3rSdSo^lhi:t'iE%t^"d'lntT.S"^^^^^
tnumnp and be finally accepted as transportation empire thfs Tra^n^badge 18 changed for a regulation badge number

^""P'oye ">'« training-

. .
Tnen begins the second phase of the business, that is the training Thi.IS where all companies should unite their efforts as f am .,7™ »{.

?^" 1 ,,
operating officials will agree with me that although wt^r ** """^ *"'

men today some 10 or L. an't.rmorJ'tS wl'paTd thLTn'Triage'
It thaTtime?n/f"l'"^f'"I^Y

^"^ '''""" "<=" "^ better se^TethanTe ^1?^at that time, and I also feel that we are certainly not receiviair 10 or Ifc worthmore of energy and efficiency per hour than we weregS in Jhe lasTdlcade. Taking this into consideration, that we are not geftine as e^ a"service as we were getting, although paying more for same f thmrk is



^^uTltl.oi^'Ut^ro'^S^^^.l^l-^ by which we can reduce the
monwr paid yearly^ wagw *'='="**"'»• proportionately to the increased

.Ible anTwel.at'^ottL'Id^Xi^lhin '" '}" *"« *»?'^
subjects, it is at this stage of the Lme ^ ? *''*' '^'^ *"^ "'°»' intelligent
the best employe oossible onf >.f Ihl *J? *"*' *'*' «""'* endeavour to niake
of tr.ining.^tak'inr^ojer «^^'„';,'

to c'on1u^'':^l!-''/!l*' ""l*
''^ * ^"'' «^""'-«

necessary knowledee which hX «^ii
''°"'"«' the student by too much un-

and by giving h.^Vlein KraduXTJ:= ^^^.f
"""V. 'e*™ by experience.

h.m to absorB. The most fundTraentai knhlHl'rtJ:
'"^''"'Kence will allow

have, for instance, is to run hiscTr^n Lrh ^ ^"^ *''^* * motorman should
though running on schedule t me and thu t "'^^ 5" '"u^^".'**

accidents, al-
first. and nothfng else should b^ thrown on hU^^-'n^L?''

*'?'"?"'» ^ taught
he begms to understand the handling »„H ?"[!'' .^i"** " " »''°*n that
has in fn,nt of him in hi «b Whfle ?his .^ ^ii

''"'
'^'"'"'l'

'"^^5» '»>« »>e
be well to include at the training school Xr ff^ J?" "V*"" '?*'* '* "'Kht
simple explanations of the nSiTy for the Siff/^''.'^*''^''*';*' t'*P«''' «>"«
of a car. as to the why and wherefore thitth™^ * P*"* °^ *'"^ equipment
a trolley on that car. and all trsS no. in . K """^i' a controller and
ner so well popularized by KllrV^hini "'''

k?*.^
'''°'''^*.' ''"' '" ""e man-

can understand it.
popular Mechanics which is written so that you

ing oTtfa^lrhSXClTnt^^^^^^ '^ "-f«>™ way of teach
that the pja^form instructor do not «r%^oufthi*'' '^" ?'J* ''J"""*' ««should be i, mediately replaced? otherwS^ i? is ltfJTff°'il^^

'*''^'»*' '^^V
to learn to uo anything coriectlv if t^^hini J^ • <''t'9"'t for a new man
different ways by is many dKnt in,t?Srto™ i ^'T u™ '" ^" « <«°^«'»

hapf^ns is, that the studentS tauKh ' " *'',1- "^ *?''^ "^at usuallym different ways, will in all pr3ig^^Vroueh 'i™*^"^ by different men.
desirable method and will probably evenS th f™^^^^^and as he sees that there is no standard waTnf^l- "t*''°i'

'*** desirable,
way for h mself when left a"one, and ain^is m^.^ " "if

£?*^*" *'«' ^^'''^t
of the equipment, if not at the exwnJe of thT°"

Probably at the expense
«ng accident damaee claims At .ff.

*"^ company's monay, in mv-
to read and re relfhU rule b^k and"l°thin"L.'

""^ f* ""»" ""^^^^d tfme
school on the subject of ru eK tould h^ mn«°"i"^?" \' ""« t^'-in*
at the very beginning.

"'" "^ "•*"* effective than if giveJ

evidemirS^'n'-gS SfnVi *on'^e^SJus*''^'""^™ instructor he has
company and this practicalTnowledge addJdt^w*"'' '^'ations of the
here and there, has helped him in learninVl .n^^

^* moments of reading
••certainly not expectedthat at that ,^n™L^ f^^ ™*"y "f his rules. It
all the rules and r^lTfSns of the com.^^" k**! P^'^ .aPPHcant will know
upon him that whathe du^ not knowTwm^hA".*' '

""^'"'y ™P'«^made to understand that ^J. r..-i: . '
"ave to learn, as he wfli he

on and before h^comK his coJrL':^"J'"?*°" '^'l ^'"'^ Place fmhS
car is kept, going on ancfas the students Dickin."'.?^- ^K ''*T"'f O" "he

"»f
and^is now able to understand more frMv tKff ''"•'*'«l?e all the

that he receives, a course of lectuZ^^Jw f?^ r
e different explanations

in its place. This wu?L? Sglfv^S ^bt^'^Tl ^i *'="1l"V *°"W be ngh?
partment would certainly haleVgreatK l'-^ **?'^

°J
'he claims 3e-

accidents, as well as in a good wlinrain^^l ^ *' '* '^
L"

*he prevention of
the man w II reduce the aoSSnt oi=.i™ ^^ '^°."''*^- 'hat it is expected
paid It is aSte ; ntTessI?^ thTthr'^T"**^''^ .*° *he highl^'^^s
method of '-written Z ^^T^ S^lnUnd'l^-TT.u^^'",*^ K'^^" byX
™/T'Kf;

'he official giving ?he conference mZ.l^^i "^'^^ department
mind, before beginning, that he is ta ki^a t^ ^^ absolutely make up his
the making, and not to%rofesi?s'^rSy"eV°n1"JrtSiXrsr^^^^^



TSi^S';i^'rp;^al:.7J-?&^^^^^ k«.t out of hi. ...u.
cloMly connected W^th the clSi^deMrtiSn? l*'^''*'^ 4P^ by one
Agent hioiKlf, in . company Xrethrdl?!^'"*^""^ ^ *"»« cLm.
5
•epw.te .depigment. X'^cK i«^t owin' »^^""'"* '''*"*^ "

dealing! with accident! and thdr^refTV.Tr* ?i'"*f.?'"'*"» «°"«='» •«»
to do this work. Being in contlanTi^^^K »li.

°?* *•"•
J*"*

*"«« "»<« «tted
i. concentrated on mXj^^^i £ l^ut'""' ° »" ''•"d* »»» mind
would certainly ^-rve a. iuS«t. forTe^ t^te^tfoTi™*"***

'" *•«" ™»"*'
.nd more -pecially on the bit way. of p«veS"^et

""^ °'' *«="'"*'

the So^pSSU'^ircrpLnrt "S'-iiid" frE^. t-i:'
^'•«-

ment* and of theae deoamnent. tkJL f conipany into various depart-
connected. morTTr.S^'^n^te.^'^'nT.SrreX'nl''*^ "'"' ^^y
welfare than the operitinrdWmenH^ ^^^ interested in each others-
operation between th?se two Cmenu and ho^^" **«P««"^". and co-

..^. consummation devoutly to^SS Sated^aTrbe'i•o^1^•

and t^e^^trryl^^^ift^ 'j^lToV^^^^^^^^to lessen the amount of damage claims To Bp^lJ VI *««tents and how
operation of the claims de^nment^n helDinH^^m 1** ^"' f'*^.*'^ '^e co-
to a minimum. Through theirTm.tan» H-ir*' '™*i? '**'"'^« tbis bugbear
department's officials are in rg,^Sio^o ?ti.'''"M

*'^^'''^ 'he cfaims
termine the causes of the variouTaccwlnts fh^^T""*"'' '"fly«^ «"d to de-
°P««tinK official fully inform^ of the ^Lks of t^h'^r f"**

''?' ''^P'"K '^e
would help htm considerably to keep down ih,. Jvni^ ki

"''*'**'«*"°"''' ^^V
vent fr«,uent recurrence of accidms^f7he 2me .SJure'

°"'''' ""'^ '° P'*"

;«pr2%^rt«!.rt'"XraS^^^^^^^ would be to

eternal vigilance." He should teserioualv t^r^ The pnce of safety is

powerfulness of the car he is nmninf^i^h ii^
warned of the strength and

ST collision, with other vebic£,?fe should b^ S^^l t'"*^'^ IS '^'i.""
'^

as guardian and protector, by impreJnron hfm /L *" '^"^^^'^ bimself
poMtion and by laying op^n LfoiS n?i *n. J?""

""e responsibility of his
results of a t^ssiblZZntsct^eCZ^" uTTut^A t"'*

P"'?*P» '***'•
the company's expensive machine of^hfch h^U^u ^ '*".B|'t to treat
care he would givTto his own p?o^rty ft .houfn L*''*'''*?',.*''*''

*''* «««
him that accident, will happenThSh no fault ofh:'^'*^!^"'' '''P}^^''^ to
be attached to him unless he is plainly at l^ult tLwH **"**

J''' ^'''T *'"
accident reports should be clearR- explained to him ^ *"/*

T''*^'*^*"*
o^

ortunate traits of all car men's^theTd^p r^t^ a„^.?„~°^ '^* """'* ""-
to making an accident report. I am^ thT^^^^*^

unreawning aversion
to making accident reports could te overcomes 1" *'"'* '^ '^"^ *^'="'«'"
troubles and expense of acciden damage cS" wo^ffU'H P°"'°" ''^ *>«
at once. It seems to me that this trn.Twi IT ?? J"

^e done away with
and while the man is sdll formi^ his habUs bv i^ ^'''^^f^-

^' '4 ««»
and need of him making a truthful i„dca!;f„r ^'^'^^ explaming the use
once, and bv getting him to undersfanH fK,? ^P?!!* °' *"y accident at
bitterest enemy, but^n reaHty hisS f ind'"a,*?f"K'"'

"^P"" '? "«« ^is
report clears him of blame if he makfr^e whn; f(\

''^
."r

"^* **>"'* ^is
make one he is sure to be triooS .mT/^'.^ ^i"

** ** ^?"'' ant* doe* not
"murder will out." Inrh, t'/alS ^C' hererhouldr"

h"* "^^ "?^ ^"'"^
pent view pictures and illustrations of tLJ=5 • • ?* ''^nging m prom -

happen, thus leading'the stu^t^ a1k^t^aTrfho'SVo\^o'=Srtht!



been finally paMlJI?^ ^» •""•^'nation by the travS Pnl *" *''* t™'""
finishing couSld^nd rnWU^y

the. Chief Instructs hi ha- f^"""*"' "*• ••*'

•ent to the SuSri„f-»j "^'^ *''^'ce by the Chief rn!*?*.*^" K'^^" •ome

with the ho~ That th. 1
^""17 '^V- And he^ I thf/k

^"^'^V ^"'1 grit are
prove to be?frn1ff..I^

'^"'''^ *"'* •^"P^nse takw in M." *t "y '«^e h™.



THE WORK ORDER SYSTEM AS APPLIED TO ELECTRIC
RAILWAY ACCOUNTING.

By O. D. Aarman, itoeoitiilaitl, Dominion Powr * Trannniiii ,n Co., Ltd.

»~,^* ^^J^
°'^" »y»tem is designed t<j authoria; any department to

Kfln'^'^h ''a^ r/^'
'""^ *" keep, accurate account of the c^t S^„meWhen any head of department consider a certain piece of work ncccsiarvhe proceeds to get an estimate of the cost of same, calling on the engfnSadepartment if neces«,rv. A requisition i. then made%ut givfng alT"hiparticulars, including the estimated cost, and this is »ent to thf generalmanager s office for approval. If approved, the requisition is then forwarded

m^''''^?i'"*u'"«
department, where all work o?dcr», giving authority toproceed with the work and account to be charged to. are macfe out in triplicate, one copy (rtd). go ng to the Department which is to do the work Ccopv (green) going on file in the accounting department, and the third codv^white) remaining in the book. All orders are numberc-d, each copy bL*?^

^Kt^sTt%"hr„^'-
^'^" '"^"iP' "f '^ "u^ ^°P>' "«^ detriment interest-ea gets out the necessary requisitions for the material required and eivesthe number to the foreman who is to have charge of the work, all time wdmateria! being charged to the work order number. Thrnumber a™d ac

' r„"s rim^ can'^-^h "7 ^?"'- P'**^^
""J^^

requisitions and on Jhe wo?k.

mn R^f: V P^ total time charged in each pay is put on the payroll R^.quisitions when completed are sent from the purchasing departmentto the accounting department, to be checked before being entered on themonthly terms. Finally all requisitions and pay rolls are *nt m the ac^

AseT^te^o^rr '"t «^"T'L'"*l^ '•^^^? '""^ distribution 'took^.A separate record for each work order is kept, giving the items of materialstime, etc. in detail so that at the end of eacfi month the progress of"Krk
IS known and at the end a complete history as to cost, fenlth of time *tc

and"al!;^?;:^t
^hese records are very valuable for reference in the future."and also for keeping down excessive expenditure.

-uiure.

Some of the advantages of this system are that it gives the general

Tnd X/f^P'!.'^
knowledge and control of what is neceLry to be* do"

^.f» *k • " enables the heads of departments and foremen to plan and lavout their work m advance and have the material purchased in g^ time anStheir men always at work. It enables everybody to keep a blt^S Cn

rh^r^^* "'u^^i
*°-'' "*"'' *'*' •""""='' *''"* ''""^ «"d materials are properly

fnd^hl" JL^l"^ ^r*?
^" "'='='''^1'' accounting of all time and mateSal usi^and the actual cost of same. The success of this system depends entir^upon the faithful co-operation of all concerned and care must t^ taken that^ time and materials, etc and also credits, are entered to the proper numberSome employes will consider this a lot of useless red tape, but after the value

Af fh/f?'«.^"i
^\^*'" explained we find a hearty en<leavor to carry it out.At the first of each year we issue orders covering some of the ordinary, neces-sary maintenance work during the year.

""»ry, neces-

work*^oSer ''^2'''wiT'?.T**
'^^ submitted as follows:-!. Requisition forwork order. 2. Work Orders in tnphcate, red. green and white. 3 Re-quisition for material. 4. Time card. 5. Cost sheet



««»iliitl— tor Wmk Cjrjy t)^ i ly imelm.

Dominion Power & TrantmiMJon Co.. Limited.

To General Manager: ^**
Pleaie have imied. Work Order, a. follow., to

.19.

Charge to .^.

iP^:... :::::::::::::2Si'™„

Wart Ordf um tripMcaM) >k 1 1 I»c>m.

Dominion Power & Transmi«.ion Co.

Date.

To.. ........' Work Order no

... uSi"jS*;:ar*a^;n^ charging

.acct.

I expended to the above number and to.

Signed

*'"Re*p^?h1.?'i;?SS.^e;"™
'^^•°'*' P«>PeV.y .igncd to the fef/

Tate work completed «;;»»^
Examined and approved .. ........

.'

Mana^ir.

•^Mdon for MMwiat avt « lut^ fc^

To the Storekeeper: ""^'^ I'Jl
.

.

_ Flea,, fumid. the foibwing material ami cha^e to account sp.ci.i.j.

II !' COST

j^z:^x:^^r^^^^^- ^ wo,, .a.

I
t

I I

I I

Approved,

I II

I II

I II

! II

Manager.

CHARGE TO

No. _ i
At.ouM

I I!

! :i

riMd of Dept.



Tl— «ttt4 »X 1 4i

Daily Time SUp.
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