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Decciukter 26, 1939.
To the Commission:

On October 13, 1939, there wes a side collision between g
freight trsin and a passenger trgin on the Pennsylvania Rgil—
rogd at Philadelphia, Pas, which resulted in the injury of
five dining-car enployeese

Location and Method of Operation

This agccident occurred within the limits of Zoo interlock-
ing, at the junction of that part of the Philsdclphia Termingl
Division, hereinafter referred to gas the main line, which ex~
tends between Paoll and Holumesourg Junction, Pae., a aistsnce of
28¢2 miles, and the West Philadelphig Elevated Brench, herein-
after referred to as the biranch, which extends octreen Brill and
200, a distance of 4.5 niles. Both are dovole-trock lines and
are equipped with overhead catenary systerns. Trgins on the
mgin line cre Operated by tiietable, train ordcrs end on aubo-—
mgtic block and cab-signal system, wnile those on the branch are
Operated by tTimetable, train ordcrs and an guto.igcic block
system, The accldent occurred at tine fouling point of the
Junction switch, which is et a point approxiiscely 200 feect east
of Zoo interlocking tovers Approgching this ooint from the west
on the main ling, there are, successively, & tunsent more than 2
miles long, a 6° curve to the lcft 1,470 fect in lenzth, and g
tangent extending 30 feet to the point of accident cond 385 feet
beyond; the grade for east-bound traing is descending CeS pers
cent a distance of morc then 2 miles, 1.5 perccnt descending for
825 feet, and 1.76 percent sscending for 375 fecobt to the point
Oof accidents Approaching on the branch line, there 1s g tangent
2,100 feet in length, which ig followed by a compound curve to
the right consisting in succession of 550 feet of 8°30' curvature,
400 feet of 40 curvature, and 385 feet of 8930! curveture, which
extends to the point of accident and 45 feet bcerond; the Srade
for west-bound trains i1s successively 0.7 perccnis sscending for
900 feet, 0.4 percent of 500 feet, ~nd 0.2 perccnt descending 891
feet to the point of sccidente

The Interlocking machine gt Zoo is of the electro-pneumgtic
type and consists of 142 working levers; 1% is coguipPped with
approach or time locking on 211l routes and advance locking for
all switches. Time releases are of the clockwork types. All
movements through the plant are controlled by sinel indications.
A model board, which indicates track occupancy, direction of
traffic, and position of signals, is provided.
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The signsls involved, governing castvard movco.ents on the
ma1in line, are interlocking sisnzals 142L and 190Buv,loccted,
respectively, 4,940 feet ard 1,500 feet vest of tiie »oint of
cccident. Interlocking signzl 204R, governing egooaird (loin—
line movements, is loceted 745 Teet crst of the point of accle-
gente The signels involved on tlie oranch are inscrlocking
cignals 88R, 104R, 114R, and¢ 192Rcd located, rcspscolvely, 4,184
Teet, 2,201 Teet, 891 feet, and 125 fect east of iic point of
accldente Thege signals ore orf the two-unit posicior—=1light
type; the indicrtions and naues involved arc as foliovss

Indicotion (T~ne

Stop

e
w
t
(@]
R

p-sitnal

Proceced prepared to ssop at
next signale. Vithin intcrlocging
limits, a train must not exceed 10
miles per hours

Slow=opccd=signal

mgximun guthorized soced herce must
at once reauce to not exceeding that
speede Approgsch next eion-1 prepared

A Train excceding one~hglf 1ts Appro_ cli~gignal

to stope.

Approach next sirmasl at not ex— ¢ Approcch=restrict-
ceeding one-=hslf the spbeed suthorized 3 ing—-siinel
for pagssenger trains %t next slinal
but not exceeding 30 miles per hours

Procceds Within interloching ¢ Clcar—restricting-
limits, a train nust not exceed one- ¢ siral

half the sveed authorized for pPass—
enger treins, but not exceeding 40
I1iles per hour.

When the route is set for gn eascward moveuent on the main
line and signal 204R is displaying a clear-restriciing indica-
tion, signale 192Rab ond 142L display clear—restriciing indica-
tions; under thsse conditions the most favorablec indications that
can be displayed in the irmmedir.ce vicinity on &ic Vronch are g
stop indication &t signal 192Rcd, and an approsch indication at
signal 114R.

A
U
1

Rulc 54 of the bock of oporgtiag, ruleg provi sy as [ollows:



Immediately upon secirng a Flxed-signal
affecting the movemcnt of thelr train, the
enginengn and fireman muat, =nd vhen pract -
cable the trainmen will, call 1ts indication
by name to esch others

Rule Noe. 4 0of the timcectavlc reads as follows:

When cab-signal and Tived-signal acpects
conflict, the more regtrictive indication
EOVEITSs

Rules Nosgse T and 5a of the tilmetakle resd ns foL

5e Unless otharmrise dairected by the Svperin
ent, &
for cab-giinzl operstion in the dircction in whi
is moving must not cxceed specd as follows:

non-equlpped sraln moviag on a track cyill

lowss

tond-
med
ch 1%

Treins other than passenger traing oo miles

Per noure.
Pacgenmor traing &6 miles per hours

S5a.Approved cxceptions guthorizoed:

Yord Engines or Runncr Ensincs with or —aithout

ars. FEC R ]

The maximun guthorized spoed for all trains at the point or
accldent is 35 niles per uour, except that trains not cquipped
with cab-signals arce rcetrictcd to 224 miles par MouUre

It was daylight =nd tlie weather was clear at tnc
accident, which occurred ot 6:C1 a. MM

Noe 78, an east-kound passenger.traln, oonsi"*ﬂd
bPasccnger— bﬂbﬁd ‘¢ car, one coach, ore Pullman- cleszpin
dining car, one lounge car and five fullnan sleeplo,
the order named, all of steel constiuction, hauled
engine 4873, and was in cherge of Cormuobor Toylor «
Buck. This trein departed from Pyoli, 17.5 miles ic
at 6:02 ae m., accovrding to thc train shect, on tiug,
Valley, 1l.€ miles vest of Zoo, at £:18 g Mo, passed
142L and 192Rsab dlopLaylnn clco.r-restricting incdicatl

’a
w
~

7

J
1

r1d

time of the

of one
1ocar, one
cars, in
clcectric
In

at of Zoo,
passed
signals
ons and

ngineman

@

approgch-restricting csu-signal indications being displayed, and

was slde-swiped by PT-56 at the fouling point of the
switch of the branch, while moving at a speed 0L 2DpPr
30 miles per houre.

JUHPthH
oxXimatvely
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PT-56, a west-bound freight train, consisted of 19 loaded
and 3 empty cars, hauled DLy stenm easine 1785, s yerd engine not
eguipped with cab-signals, and vas ia chairge of Conductor
Blakely and Engineman Bzskers This Srain, opergting on the
branch, departed from Arsenal, 2.5 miles esst of Zoo, ¢t 6:11
8« Tle, On the westward track, passed signal 86R displaying an
&pprogch indic-ation, passed signal 104R displaying a slow-speed
indication, passed signal 114R displsying an gopro-ch indicg-
tion, passed signal 19ZRcd displaying s stop indicstion, and
while moying at a specd betvween D and 10 miles per our struck
the side of No. 78.

The left front corner of engine 1785 stiuck Noe 7¢ between
the first and second carse Tnc eecond cal was cerciled and
stopped upright at a oint gpproximrtely 300 foet ccst of the
point of collision, wich the eanst truck in 1ine vith the castward
Track and the west trucx fovling the vestverd track; the right
side was bedly demagceds The rengindcr of the trsin broke away
from the srcond car, struck the left rear cornzy, of the cab of
engine 1735, and stopped shout 35 fezt to the rewr of the second
Cars The third and fourth cors stopped pPrscvically in line with
the track, with all trucks dcr-iled and hoth civrs leaning at an
angle of gbout 15 degrees to the left; the front vestibules of
these cars were bsdly crushed and the ecide rhezws on the right
side were scrapeds The fifth cor stopped uprishit aac in line
with the treciz, with the enst truck derailed; S1e eost end was
slightly damaged on the risht cidee Encine 1795 scopped at the
fouling point of the switch, with its left s1 e lcaaring afainst

ﬂ
a

6]

Q]

-
Py

0

ng a
the fifth car of No. 76, but vas nov derailed. The wunper and
the left side of the enpine and cab were badly deanse

Suamary of Evidence

Engineman Buck, of No. 78, stated that his trzin left Paoll
on tinea Approscining Zoo interlocxing his train was being
opecrated under g clezr siunsl indicztion. Sismal 142L, at the
entrance to Zoo interlociking limits, was displaying a clear-—
restricting indication and signal 192Rob also wes .8vlaying a
clear—restricting indicatione After the train posscd signal
142L the cab-signal chonged to display an approccn—restricting
indicetion enc retained thet indicabtion until ~lver the accidentes
He maintained o speed of 30 to 35 milos per houl* to the point of
acclident. When passing the junction switch he cbscrved g
freight train approaching on the branche Aftcr Inis englne
Passed the switch he looked back and observed cliotv tliie freight
train was not stopping, whersupon he immedi~tely placed the brake
Valve in emersency Dosition and then his trailn wes sorucke



Fireman Powu g, Of Toe 78, corroborsted the sbsootent 20
Eueinenan Buck in gll sscentisl dctaoillse

Conductor Trylor, of Noe 78, staved tuat Lie vns just enter—
ir;, th~ rear end of the iifth e when ke Zelt g eli it bunp
Slloved 1micciately Dy o Deavizr buap:; before lie coulc et to
Tic energency cord the in had svopded. He gl T o Tue

or
accicent cccurired at 8120 2. Me

BoGEacenan Rlﬁey and Flegman Geiter, of Noe. 78, auled nothe—
g of i1mportunce o vatemont of Conductor Tsy

O

Engineciien Balier, of PT-56, s.oted that his crzin orly inated
at Pay Ygrd, otoub 9 miles easu<ﬁ’Zoo. de vent on vty auv 2
e Me and nad beern. of T duty & diys Orior o thilg cliice Afcer
leceving Pay Yeard at 4:20 a. e, hls train procecded to Arsenzl
where they set off and pic rd up cors at Grays Fervy ;204 ond
vhien regdy o dep'“t thelr tiz 1y consigted of 19 loaded end S

empty cars. A rminel test of tlie air brakes was 7.d¢ ond She
Trean left Azcennl about © se e When entering Zoo inicirlocking
limits, signal 80K displayed =n =ppro=ch indicatior, siral 104R
aSlOﬂ~Jp eed indicatior, end sigasl ]

-
3
[

4l nn 2PPro-cy Lidl ¢atloNe
The r£ir Cllan veas vwor<inus on she fil'c Mon Pogolny Snone signals
but the conductor and the by .emnman verc on the seru—001 on Sue
Left side of the engine snl tley cell.

b the dindic tioas of sig—
nels 88K and 104R. He had celiled t¢ indication of ni:inal 114R,
art 1t was repeateds Somoivhere oevwecn sishels 1OIR ood 124K

nc hod started to use niend an’ vrs still worzin ; Jn eiine when
the conductor snd the brosecian cailed to him tnao vhe bovernen
vere shouting and waving scop si_nelis, at wnich sime Ais en,ine
whe 2hout ovposite siglel 102Red. When tne conductor cezlled the
weraing o 5Lop, Enginoran orker looked peoross she 1s2¢ side of
thc Pnginb, obgurved os 73 spproncrain, i.medistely closed the
throttle, and pluced itlie oeorle valve in enavfone 7 pogocion, ab

vnich time the speed o0f his Lrain wes about 15 m1los e oul'e
Duriag the investigation e was vnsLle Lo nccouls for L.s Tgilure
T0 sec the gtop indicr sion of s1lgnsl 102Red, but in o subseguent

steteuwent he s:1d that ~fuer rcacorsin, she occurience ony times
he resched L“c conclusion chet Lie dozed off momenc.riiy or for .
thic fow geconds Lecessery Jor tac gecident o occurs Tho brekes
21CYy awplicotion ~nd nls

recoonaed UdblﬂdetOPLLY to the cuers o

trein vas necyly GOJULO vhen the froat oend of onc eninc side—
gviped Noe 78, he gr2d that tne suay "ms giianin: and his cab
Wlndow wag Opens. Hz ves Lam ar vigh the terricory involved

-]
annd on previous occasiong whon
svwopped at signel 192Rcd.

n curge of trains had been
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Fireuan Brown, of PT-58, si.tcd thet he obsz. vet sigral
104R und called cohe glou-gpecod 1ndicetlon vaich 16 isyiayeds
Afver passing this si nal he sserced to work on Tiis rirce The
en 1neusn called the gpprogei isaication of signal 114R, wnich
ves repeaved by the cosductor -rd the peakemagn who were on tne

c
scat-box on tlie lere side of The enlnce He wns 3u1ll busy
vith the fire vhen apwrosching sionsl 192Rked and did n06 rear
cnyone on the engine call its indication. AT thig time the
en. inedan 'ras using the ripht-hend injector and nnd nis hand
on the tarottle, vhichi wWag OPeNn. Yien oppogite Zoo tovier he
heard the toweruen gsnouting to stop, vhich cauged niw to look
un, and he obsgerved No. 78 approsciiing on the meoin lines He

inuwediately pot off the rizht side of thie engine anc vhile
doing so observed the enginenrn place thie brake valve in ener-
gency positlion, at which Ttime the spced of nis traln rras avout
20 miles per houre

Conductor Blaxcly, of PT=56, stnted thru vien lcaving
Grays Ferry yord his trein consisted of 19 logoeced an. S enpty
carse An air-brake test vas ..ode at that poiant and thic train
departed about 6:07 2. 1. He enda vhe brekeman were on the ieft

L

seat—-box of the en_ine cob when enteving Zoo interiocking limitss
signel 88R displayed an aopproach indicqacion and si nel 104R g
slow—speed indication, both of wihlchh ae called anl e engilne—

1an repestede. Tne engineman called an approach indicagsion for
signel 114~R uhich he and the brasgenan repeated, ovuc ae could
not see this siznal vecavse of track curvoiure. hien repesting

the indication of this signal he observed thas ths cngineman
a8 looking ghead and aad ris hand on thc throttle, wniich was

CDEN o He vas on the lookout for yerding inssructions, which
verc usually transuitoved by a ilegphone from Zoo tover, ond took

no setion to gscertcin the indication of signel 192Rcl, nor did
he wear the indication of this sipnagl called by an,/one on the

en, inee The tower.ien wele weviig stop aiynals and shouting,and
al ti:e scrie time e coserved Loe. 75 eporoachling on uic Nein linej
he celled to the engineman (0 stop, and Lhen Jjuuaped of 7 after
observing the enginencn place ohc brzre velve 1n edcrgency posis=
tion; it was his opinion trn¢ the spced of uis troin was 15 O
20 niles per hour gt et tince The enginenan appcared to be
normpl in every respccte

he statements of Front Brakemen Scott aud Fleonan Friel,
of PT-36, brought out nothing acditionagl of i.uportinces
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Train Director Tarr, on duty at Zoo interlocking, stated
that the route had been set for ¥o. 78, through on the maian line,
approximetely 5 minutes in advence of *the time that train was due
at Zoo, and about the same time tue route wis set for PT-56 on
the branch as far as signal 19zRed. Alter PT-56 had passed l.
signal 114R he observed that the engine was still worKking steem
and recalizing the specd was too high for the train to stop at
signal 192Red, he raised the window and attempted 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
acsistont train director to sound & ston signal on the emergoncy
whistle, which was done. He observed that after encine 1735
passed signal 192Rcd steem was shut off, le belicved that the
speced of the train was rcduced sorewhat bofore it struck 1To. 73,
He had madd a check of the nodel bosrd before the accident and
of the machine after the accident and cll svwitches and signals
were sct properly for the intended routes.

Assistent Train Director Duif, on dutv at Yoo, stated that
the engine of PT-56 was apnroaching t tower, at e point cbout
30 vards distant, when the train director rorerxed th=t the
speed was too high for the train to svop at signel 19-Rcd. The
train director gcve sbtop sipmals from the window and ordered
Duff to sound the cmergency histle, which lle sounded immediately
and centinned to sound until afier the collision occurred. Lhen
engine 1735 was pessing tho tower he obscrved that there were two
men 8t the left web windor, which was opch.

Levermen Willjiams, ou duty at Zoc, stated that when in-
structed to do so by the troin director he pet the route for lfo.
78 through the interlocking about > minutcs choua of Lhe schecdule
time of thot train. e hod no jurisdiction over that part of
the machine controlling trains 2pproaching the Jjunction from the
branch until signel 192Recdwhs reached. Moo 78 hro tripped signal
192Rab and he was restoring lover 192 to its normel vopsition when
the train director rcmarxed that PT-56 was not stopning. e thon
went tec.a window other thaon that uscd by the troin director and
waved stop signels, whicli he thought the crew understood because
after that the troin secmed to slecken speed. e immicdiately
left the window to sce 1T it werc possible to stop JTo. 78, but
there wns nothing further he could do to nrevoent the accident.

Loverman McCusker, on duty at Zoo, stated that he had charge
of that part of the machine controlling trains oprroaching fronm
the branch up to signaul 192Red. About 2 minutes efter calling
for the route to bo sct for Jo. 78, the triin dircctor callcd for
the route to be set for PT-56 as oy as sirnel 192Red which he
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lined a:cordingly. de excnargzen rew ks vith the otreln director
concerning the high rate of gpecd ot vwhich PT—-586 e roving when
it passcd signal 114R. Vinen en_ine 1785 was sbout oppocite th
tover he and the train director weved stop signals from & wlndow
to two men 2% the left cab window of the cniinee In liis opinion
the treaain was woving at s specd 02 15 mileg per hour vhen ohe
engine vigs opposite the tower, and 2bout 8 wiles er .wour ot the
Time of collision.

Signal Iy intainer Coxon, on duty =% Zoo, stooel thet he was
on the first floor of the cowcr vhen the wccid-ns cccirsreds He
went upstailrs i1ndediacely and obscerved that suitech lever Noe 175

Wes in 1ts normal position, winich was the p_oper position Tor

the route intended for No. 78; this lever controls the position
Of the switch at the junction beuween the wain llun cna the
Dranch. He then went o the ground ond observed t.a% sinal

192Rcd was ¢igpleyine a stop indicatione

Observs tions of the Commission's Inspuctors

Observaiions of the Commiegsion's inspectors cisclosed that
signal 114R on the branch could Cfirsy be secn fron the richt side
Of the cab of a west-bound cn.ine at a point approiimately 1,400
feet east of th.t siznal snd it remalned in clenrs view Trom bhe
right side of the cab until the gign=al was rcocciicCs luncdiately
after passing signal 114R, signal 1022cd could be ccen from the

£ht side of an engine . nd it rermesined in clearr viev the entire
distance from sigmal 11 4R 1 giongl 192Rcd, vhich va8 2pproxi-
metely 7606 feoctse Tests nade afber tne cccildent scvesled that gll
signals involved werc working proderive

Discuegion

The eviccnce indicates the ¢ the route vias sct o
to procecd viirourh Zoo interlocaing; avout the s..1e o
route wag cet for PT—-o0 to procosd on the brneh on 07 as
signal 192Rcd vhich 1s located 2 bhe junction vioi che main line,

ana 1% was intended co r.old PT-53 ot shie gisnal uatil LLo. 78 had
bessede PT-50 wntered Zoo interlock ing limits at g1 _ncl 33R; the
distance ifrom cazl signel ©o si nel LUZRed 1 4,000 Tceets Within
thnat distsence, four si;nols vere cnc uhuc&@u, naiely, G6K, 104R,
114R, and 192Rcd. The evicence 1s o the efTecs Gue s tThe crew

of PT-56 obgcrved £nd obeyed si.nols LER ond 104Re Sipnal 114R
We.§ secen and czlled oy the endina“*n a5 dlsplayln’, on approach

indioatlon, whilell reguired hig Srgin to approgen ohic nest sigral
drepared TO £L0P. Tae Cistrnce vobrcen siongls 114R snd 192Red
18 763 feets. This trein passced siznal 192Red, -aiich vas dils—

bPlaying a stop indication, anc struck Noe 78. Thc bDrsiies lad
Tunctioned properly en route rnd the sizgnal s were funcoloning



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.



