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Decciuiber 26, 1939.
To the Commission:

On October 1%, 1939, there was o side collision between a
freight trsin and a Passenger train on the Pennsylvania Rgil-
rogd at Philadelphia, Pa., vwhich resulted in the ianjury of
five dining-car enployees.

Location and Method of Opergtion

This acclident occurred within the limits of Zoo interlock-
ing, at the junction of that part of the Philacdclphnia Termingl
Division, hereinafter referred %o as the main line, which ex-
tends between Paoli and Holmesourg Junction, Pae, a distsnce of
28+2 miles, and the West Philadelphis Elevated Brench, herein-
after refcrred to ss thce bianch, which extends bc:veen Brill and
200, g distance of 4.5 niles. Both are dovole-treck lines agnd
are equlppud with overhead catennry systerise Tirgins on the
mgin line zre operated by tiuetvable, trsin ordcrs anc an auto-
matic block and cab-signal system, wnile those on the branch are
operated by timetable, train ordcrs and an guto.iatic block
system. The accident occurred at tiie fouling point of the
Junctlion switch, which is 2T a point approxiincely 200 feet east
of Zoo interlocking towers Approach¢ng this ooint from thc west
on the mgin llne, there are, successively, a tanjent more than 2
miles long, a 8° curve to the loft 1,470 fect in lenzth, and a
tangent extending 30 feet to the point of accadent ond 385 feet
beyond; the grade for east-bound traing is desconding 0.9 per-
cent a distance of morc then 2 miles, 1.5 perccent descending for
825 feet, and 1.76 percentv escending for 375 Tfceet to the point
of accidente Approsching on the branch line, there 1s a tangent
2,100 feet in length, whicli ig followed by a compouad curve fo
the right consisting in succession of 550 fcet of 930! curvature,
40C feet of 49 curvature, and 385 feet of 8030! curvesture, which
extends to the point of gceident and 45 feet berond; the grade
for west-bound trains 1s successively 0.7 pcrccno ascending for
900 feet, 0.4 percent of 500 feet, ~nd 0.2 percont descending 891
feet to the point of accidente

The interlocking machine at Zoo 1s of the electro~pneumgtic
type and consists of 142 working levers; 1t is cguipped with
aPproach or time locking on 211 routes and advonce locking for
all swuitches. Time releacses are of the clockworis type. All
movements thirough the plant are controlled by si nsl indications.
A model board, which indicates track occupancy, direction of
Ttraffic, and position of signals, is provided.
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The signgls involved, governing castward movco.enis on the
main line, are interlocking sionzls 142L and 1920Rab,loccted,
respectively, 4,940 feet arda 1,500 feet vest of the »oint of
cccident. Interlocking signesl 204R, governing esoivieird lolin—
line movements, is located 745 {eect cest of the point of scei-
denta The signsls involwved on the oranch are inscrlocking
cignals 88R, 104R, 114R, and 192Rcd located, rcspccoively, 4,184
Tecet, 2,201 Teet, 831 ifeet, and 125 fect east of itie point of
accidente These signals ~re o7 the two-unit positior—1lipght
type; the indicstions and naunes i1nvolved arc as foliowss:

Indication (T~ne

Stop

e
93]
h
(@]
R

p=osicnal

Proceced prepared to suvop at
next signale. Vithin intcrlocging
limitg, a traln must not exceed 15
miles per hours

Slow=-opced=signal

A train excceding one-hslf 1its
mg xliaun guthorized soced herc st
at once reauce to not exceeding that
speeds ADDProgch next eign-1l prepared

Appro - clhi~glgnal

to stop.

Approach next sirngl at not ex-— ¢ Approcch=restrict-
ceeding one=hslf the speed guthorized : ing—-siinel
Tor passenger tralns »% next slingl
but not exceeding 30 miles per hours

Procceda Within interloching ¢ Clcar—restricting-
limits, a trein nust not exceed one~ $ sirel

half the sveed authorized for pass-—
enger treins, but not exceeding 30
iles per hours.

When the route 1s set for zn eascward moveuent on the main
line and signal 204R is displaying a clear—restriciing indicg—
tion, signale 122Rab ond 142L diasplay clear—restriciing indica-
tions; under thszse conditvions the moat favorablc inacicgtiong that
can be uisplayed in the immedir.ce vicinity on Giic Vronch are a
stop indication &t signal 192Rcd, and gn approach indicestion at
signal 114R.

Rulc 54 of the bock of oporgtias, rules provi_cu as follows:



Immediately upon seceing a Fixed-signgl
affecting the movemcnt of ithelr train, the l‘
enginemgn and fireman muat, =nd vhen practi—
cable the trainmen will, call 1ts indication
by name to esch other.

Hule Noe. 4 of the tinctavle reads as follows:

When cab-signal and Tixed-signal acpects
conflict, the more restriciive indication
§0VEeINS

N

Rules Noge § ond Do of the timetakle reazd ns forlows:

Se Unless othzrwise directed by the Svperintends-
ent, o non-equipped Ttraln moviag on a track cyuldred
for cav-signgl operation in the cdircetion in vhich 1%
is moving must not cxceed speed as follows:

Treins other tran pgsaonier trging ooy miles

Per nours.

Pocgenoor tralng &5 miles per hours

BaesApproved cxcepbtiong guthorizoed:
Yord Engineg or Runncr Engincs waith or rrathout
CarsSe I LR
The maximun guthorizcd spsed for gll trains at the point orf
accldent is 35 niles per Lour, except that trains not cquipped
with cab—-signals arc restricted to 224 miles p2r NOUra

It was daylight end tlie weather was clear at thic time of the
accident, which occurred ot 6:C1 a« MM

Description

Noe 78, an east-bound passenger. train, consisted of one
pascenger~bassane car, one coach, orne Pullman- vlezpins car, one

()

dining car, one lounge car and {ive Pullnan slecplag cars, 1n
the order namecd, all of sveel constiuction, hauled by clcctric
engine 4873, and was in cherge of Conductor Taylor snd Enpineman

Buck. This trein deparsed from Pyoli, 17.5 miles jcat of 200,
at B6:02 ae m., accovding to the troin shect, on tiue, pPassed ‘
Volley, l.€ miles west of Zoo, at 6:18 a. m., basscd signals

142L and 192Rab displaving clcur-restricting incications and
approach-restricting ceu-signal indications being displayed, and
was side-swiped by PT-56 ot the fouling point of the junction
switch of the branch, while moving at a speed 0f approximately

30 miles Per houre
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PT-56, a west-bound freight train, consisted of 19 loaded
and 3 empty cars, hauled by s*=~m ensine 1785, a yerd englne not
equipped with cgb-signals, and vas 1a charge of Concuctor
Blakely and Engincman Bekers This trzin, opcrating on the
kranch, departed from Arsenal, 2.5 miles egst of Zoo, ¢t 6:11
&« Me, On the weetward track, Passed signagl €6R disnlgying an
approgch indic=tion, passsed signsl 104R displaying & slow-speed
indication, pacssed signal 714R displrying an anpro-ch indica-
tion, passed signsl 19ZRcd displaying e stop indicstion, and
while moving at a sbecd bevween 5 and 10 miles per 1our struck
the glde of No. 78

The left front corner of engine 17685 struck No. 76 between
the first arnd second carsge. Thc eecond car was cerciled and
stopped upright at a roint gpproximetely 300 fret cost of the
point of oolll sion, wicth the east truck in 1iine v1itn the castward
track and the west trucxz fovling thz wvestuerd tack; the right
side was bedly denageds The rengindcr of the uvrzin broke away
from the s~ccud car, struck the lcft rear cornze of e cab of
engine 1735, and stopped ahout 35 fest to the rewr of the seccond
cars The third and fourth csrs stopped prsctically in line with
the track, with all trucks der-i1led and both cirs leaning at an
ancle of ghbout 15 degrees to the left; the front vestibules of
these cars were bsdly crushed and the eide rhesws on the right

side were scrapeds The fifth cor stopped uprishit aac in line
with the treciz, with the enst Truck derailed; S1c eocst end we
slightly damaged on the r1sht ridee Enc ‘ine 1795 scopped at the
fouling point of the switch, with its 1left g1 e lecaaing abalnst
the fi1fth car of No. 76, but vas noc deragiled. Thc wunper and
the 1eft side of the engine and cab were badly dedin;ede

Summary of Evidence

Engineman Buck, of No. 78, stated that his trzin left Paoll
on tinee. Approscining Zoo 1nuorloo“1nb his train wgs being

operated under a clesr siyngl indicztione. Sisnal 142L, at the
entrance to Zoo interlociting limits, was d1 plf\ 1 a clear—
restricting indication and signal 192Rob also wes .8ilaying a

clear—restricting indication. After the train pos cd signal
142L the cab-signal cheanged to display an appr Omcu~ gtricting
indiceation enc¢ retagined thet indication until ~lcer uhe accidentes.
He maintained o speea of 30 to 35 miles per hour to the point of
accldenta When passing the junction switch he cbscrved a
freight train approsching on the branche Aftcr Inis engilne
Passed the switch he looked back =2nd observed cliot tlie freight
train was not stopping, whersupon he immedi~tely pleced the brake
Valivs 1in energency Dosition and then hkig frain wss strucke



Firemnan Poworg, of i'o
Hiineslegn Buck in 211 ~scs

Conductor Trylor, of Noe 78, stoond taat Lie veas Just enter-
ifé th~ rear end of the {ifth crr when re Zelt s ¢li it bump
olloved 1mledlately Dy o Dewvizr buap; before g coulce et to
tiic energency cord the orzin had atoppede He soal Tor o Tue

G
accicéent cccurited ot ©OIZ20 e e

SeGeagenan R iley and Flagnan Geiter, of No. 78, nwced noth-
ing of importence to the statencnt of Conductor Tsylore

unglnentn Balier, of PT-b&, s5.:.ted thigt hils crzan origd ,pted
2t Pay Yard, stoubt @ miles cast of 700 de vent on Lty av 2
ae e &gnd nwu Leer. of T duty & diy5 orior to Thls oliice Afger
lceving Pay Yerd at 4:20 ae e, Nis train procecded to Arsenal

wiere they set off and pic rd up cors at Frays Ferrvy jood ond
viien reody to do p'“t thelr Trc 1 consisgted of 10 loasced end O
cmpty cars. A rminel teat of %lic air broakes vays ToGe ond tne
Troan left A’@enql about & se wme When entering 200 inlicrlocizing
linits, signal 3SR displayed an =Dpro-ch indication, siiral 104R
aglov-gpeed indicatior, snd gigisl 11«4R nn approocu 1121 ¢at10ne
Tiie fireman vas vorkinc on the filc Mon pagslng tnosc signals
hut the conductor and the Hr..emnn wo:e on the scru—=001I on tue

[}
n__; v

left side of the epglne =nl they cellea thz iandic tioan of sig-
nels 88K and 104R. Ee had ceiled t ¢ indicetion of ni:inal 114R,
arG 1t was repeatedes Somavhere oebween signels 1LOLR cod 114K

ne nud started to use cueni an’ vrs still workin; Js € lne when
tle conductor end the bircieian cnliled to him tnae whe Covernen
wcrc shouting and waving scop si_rnelis, at wmlch sime aArg engine
wne ahout opposite siflel 102Red. When thne conductor czlled the

weraing 0 glop, Enginoran orker looked geross she 137¢ gide of
[ele elfinb, obgurved loe 73 spprosncran’, i.medi:tely closed the
throttle, and pluaced tlic becke valve in emsvoenc/ pls.ooicn, at
vhicn time the speed of his Lraln wes about 1L n1lcg Dol 10ULe

Durine the anvestipation 2o was vhsols Lo accouas for _as Tfazilure

[

S0 gsec The stop indic: vion of signsl 102Red, but in o suycequcnt
stotcuent he s:1d4 that ~fuer rehearsin, che occurirence oany tlmes

he reschied tilic conclusion chat lie dnzed OofT momenc . vLLy 01‘ for ‘
Tlie fov seconds Lecegoory Jor tac gccident to occure Thico Drokes
recoonaed udbloLdCtorLLY to the cuerconcy ruy11uwclon ~nid nls

trein vas nearly stopped wnen the froat cend of dne erjinc agide—
gviped Noe 78, he go2d that tne sual s shiinin and hls cab
Window wWas Ouen. He vpos Tamiivssr wishy Ehe tnT?LuOTy irvolved

and on previous occasions whon
sLopped at gignal 192Rcde

n ¢ur.e of trainc had been
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Firenan Brown, of PT-56, st.atcd thet he obsz vee signal
104F. und celled che glowu—-sgpead i1ndicgiion taich 16 cissiayeds
Afver passing this si nal he ssorced o work on tiac firce The
en 1neuzn called the gpprosci indication of si-nal 114R, wnich
ves repeaved DY the cosductor crd the perakeaun who were on tne

scat-vox on tiie leifc side 0f The en ince He wro 2t11l1l Dbugy

vith the fire vhen approsching siinsl 142kcd ~nd did n0b rear
rnyone on the engine cull 1ts indicatione. AT thigs tlTC the
en_ ineudan vas using the ri; ht-hend injector and 1nd 2ils hand
on the tarottle, which wWag OPen. Yiien oppogsite Zoo Uowof he
hezrd the towerumen snouting to stop, vhich cauged i to look
un, and he obgerved No. 78 appros=ciiing on the Lgin line. de

inwediately got off the rizht side of Gtue engine ano vhile
doing so0 observed the englnenrn place the brake valve in ener—
gency position, at —hich time the spyced of iis train 'ras avout
20 miles per houre

Conductor Blaxely, of PT-5€, stor thrtv tvihen lcaving

ted

Grays Ferry yord nls trein cou ,isted of 19 logoeced cn. O enpty

carse An ailr-brgke test vas .i.ode at thint roint and the trsain
e

departed about 6:07 ~. e He e, the brekenan were on thie 1eft
seat—-box of the eangine cab when enteving Zoo interiocking limits;
signel 88R dlsplayeu an opyroach indicacion and si nel 104R g
slov—speed indication, both of wihlchh ae called anl L englne-—
1an repested. Tne engineman callied an approach indicasicn for
signel 114~R which he and the braseiian repeated, vuc ae could
not see this siznal because of track curvoitures Wien repesting
the indication of this signal he observed thas thz ungineman

vas looking grepd ~ond anad ris hand on thc throttle, miich was
OPCN « He vas on the lookout for yerding 1ns*'uoulouo, viiich
vere usually transuitted by a ileyugphone from Zoo tover, and took
no ¢ction to gscertscin the indicstion of =signeal 1923@&, nor did
he near the indication of this si;nal called by an,/once on the
enginee The tower.en uvere weving svop silgnals and shouting,and
a2t tixe sgue tine e coserved Loe 75 g poronchilng on uic Hein linej
ne celled to the enginemar 0 stop, and Lhen Juaped of 7 after
cbserving the enginencn place whc brcre velve 1n euer ency Posi—
tion; it was his opinion trn¢ the spced of uis troin as 18 O
20 niles per hour gt shat tince The enginenan appeared to be
aormal in every respccte

it
[

e statements of Front Braxemen Scott and Fle.nan Friel,
of PT-56, brought out nobtiiag additiongl of iaportcnces
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Train Director Tarr, on duty at Zoo interlocking, stated
that thc route had been set for Non. 78, through ou the main line,
approximetely 5 minutes in advence of *the timc that train vas due
at Zoo, and about the same time the route was set for PT-56 on
the branch as far as signal 192Red. After PT-56 had passed l.
sirnal 114R he observed that the engine was still working steem
and rcalizing the speecd was too high for the train to stop ut
signal 192Red, he raised the window and attsmpted to drow the
crew's attenlion to the stop ifidication of signal 192Rcd by shout-
ing and by waving hend cignals to stop. He also ordercd the
acsistent train director to sound 2 ston signal on the swmersoncy
whistle, which was done. He observed that after engine 1735
passed signal 192Red steem vas shut off, e believod that the
speed of the train was rcduced sorewhat before 1t struck lTo. 73.
He had madd a check of the niodel board before the accident and
of the machine after the accident and ¢ll sgvwitches and signals
were sct properly for the intended routes.

on dutv st Yoo, stated that
tower, at @ point cbout
or reor.erked that the
speed was too high for the train to scop at signnl 192Rcd. The
t
~1

Assistent Train Director Du:

e
+
-
O

the cngine of PT-906 was apnroachin

train dircctor geve stop sipnals from o window and ordered

Duff to souind thc camergency whistle, which lhe sounded immediately
and ccentinned to sound until after fhe collision occurred. Vhen
engine 1735 was pcssing the tower he obscrved that there werc two
men 8t the left web windovs, which was opcn.

Levermen Williams, on duty at Zoco, stated that when in-
structed to do so by the troin director he cet the route for 1Mo,
78 through the i1nterlocking about 2 minutcs choaa of Lhe schedule
time of thot train, He hod no jurisdiction over that part of
the machine conuvrolling trains a2pproaching the junction from the
branch until signcl 192Rcdwds reached. MNo. 78 hrd tripped signal
192Rab and he was recstoring lover 192 to ite norrmel vosition when
the train director rcmariked that P1'=-58 was not stopning. e then
went tc.a window other than that uscd by the troin director and
waved stop signaels, whicli he thought the crevw undersbtood because
after that the train secmed to slecken snecd. I imicdiately
}eft the Window to sce iT it werc possible to stop llo. 78, but
there wnas nothing further he could do to nrevent thoe accident.

Leverman MeCusker, on duty at Zoo, stated that he had chorge
of that part of the machine controlling trains cprroaching fron
the branch up to signal 192Red. ALhout 2 minutes efter calling
Tor the route to bo sct for Ho. 78, the triin dircctor callcd for
the route to be set for P7-58 as far os sirnsl 192Red which he
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lined accordingly. de excrgrzen rews vks vaith thc ctrein director
concerning the high rate of specd ot which PT—-56 +res noving when
it passcd signal 114R. When en_ine 1785 wags about cppocite the
Tover he and the train director wveved stop signals from g vindow
To two men at the left cab window of the cnginee In li1s opinion

the ftraan Wu" doving ot a specd o2 10 miles per nour vhen ohe
engine wias opposite tie tower, asnd a2vout 3 wiles er woul ot the
time of collision.

Signal iwx intaliner Coxon, on duty st Zo0o, stosed thet e was
on the first floor of Thc cowcr vhen the wccidznt cccarreds. He
went upstalrs 1naedlacely and obscerved that guitel lover Noe 170
Ves in 1%s normal position, wnich was the p_ooper pogrtion ror
“he route intended for Noe. 78; this lever controls The position
of the switch at the junction beuween the wmain linc ¢na the
branche He then wient to the pround cnnd Obgerved t.:a% sl nal
192Rcd was Caigpleying a stop indicetione

Observes tions of the Conmission's Ingpectors

Observatitions of the Commigcsion's inspectors cisclosed that
gignal 114R on the bronch could firsu e secn fron che richt side
or the cab of a west-bound cun.ine 2t o point apprciimnately 1,400
feet east of thoc siznal ond it remalnced in clenr view from Lne
rignt side of the cab until the ulgﬂgl was rcocclicdse  Inncdiately
efter passing signal 114R, signael 102Rcd could be ccen from the

cht side of an encine ¢ nd it vremeined in clear viev the entire
distance from sicnsl 1 4R civnel 192Red, vhich 23 spproxi-
metely 766 feetse Tests nade alfber tne -ccident sfevesled that gll
signals involved warc horxlng ProeTriye

C
<

Diascucsion

The eviccnee indicates thr ¢ the route was scb (o Noe 78

to procegcd vitvough Zoo interlocsiing i avout The s..1€ o1

route wgg set for PT—uG to proccad on the brrnch o6 Zo0r as

signal 192Rcd viich 1s located a2 Ghe junctilon vioh dhe nmain line,
ena 1% was i1ntended oo L.old PI-53 ot sthie signal until Loe 78 had
pesseds PT-50 wntered Zoo inbterlocking limite at ci1_nel 33R; the
distance Irom tacl signel to gi nel 10Z2Red 1s 4,000 fcete Within
that dietsnce, four gsiincls vere crcountercu, naicly, oK, 104R,
114R, and 192Rcd. Tu evicenco 1g o the cffecs snet The crew
of PT-56 obscrved cnd obeyed sil.onole LER snd 104Re Bijnal 114R
We.S seen and called ny the endino“~n a5 dlspleylns, on approach

indicavion, viich recuired hig 5rgin to approgen oac nent signal
nreParcd TO 200D Tae Cistence wobrcen sionals 114R cnd 19¢Red
18 760 feete This troin passcd siznal 190RCL, miich vas dis—

me.

Playing a stop iandication, and struck No. 78, Tnc Drries had
functioned properly en route rnd the signals were fuhcoioning
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normallys Tne engineman stated ta.t hie must heve occzed off ’
norientarily at some point bzoween tThese Lvo sis raW 1 cac for tnat
rc_son di1d not comaply witit The incdleation of «ir )11 114R, vhich
resuited in his train over-running %jéﬂll lo?Rod. The engineman
nna been on duty 4 hours 21 mlputP* at the tine or who accideat
2010 pr1ior vo thig tour of dubty he ac.d bewn o087 dacy o doiuse

Rule 34 providea tact upon seeing o fixed si nol o tecting
the movement of their train the engircman, flreman, ana Treinnen,
shiould c~1l 1ite indicstion to ewch others S1.nals 114K end
192Rcd could he geon from only tne ht side of §nce engine of

i R
PT-L6.  Apororchiagr signel 192ked, the Ifiremsn vas o orking on
tne fire; the conluouor and the brareman, who vere on the left
scat—-box of the enginc, werc on tne lcooiiout For yorodirz instruc—
tions frow the towerren ot Zoo, insgto~d ol obscrving signal indi-
cayt Oho, and werc dependlig upon thewr bP“i wehan to clserve the
indication of signal 182KRed, which rerulted in the indication

of that sirnol not helng .311\q by cny HLMDGT of 7wno crewse The
towermen at Zoo ohscived thro the z.uiine of PT=5€ vng sti1ll
working stezn olfer it Ou,sed gigngl 114R end they ~ove stop

gl ne 1“ from tl.c windowve of the toger, vh.reuson tac conductor
ceiled tO the ergincnan O SCODe Thie towermen were unsgole to
stop Noe 78 as thiat train had olrcacdy passcd cignal 192Rab, the
last signel before reac.aing thce junction switche

The investigation discloscd thst Nos 78 was crcceding the
raoximim suthorized spced under s clesr—cestrictain. gai_nal indi-

cation but it doecs not appcar Jlat this had any dircet benring
on the cguce of the zceilivnte

Conclunion
This accident wes cavsed »y tae fallure to opcrnte PI=H6 in
accordgnce with interlocxing si;n-l indicationse
Reuowectlully suomitted,
Se Neo LILLS

Dircctor.



