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WASHINGTON

REPORT NO. 3543
THE PENNSYLVANIA RAILROAD COMPANY
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- 2 ~ Report No, 3543
SUMMARY

Date: Novegber 11, 1953

Rallyrosd: Pennsylveanla

Location:® Philadelphla, Fa,

Kind of accldent: Derallment

Train involved: Passenger

Train number: 809

Conslst: 8 cars

Eatimated speed: 15 m. p. L.

Cperatlon: Slonal 1ndlcations

Tracks: Four; tangent, level

Weather: Clear

Time, B:27 a, m,

Capgualties, 43 injured

Causge’ Fallure to operate traln 1in aceordance

with & signal indication when the
route for the trailn waa belng llned,
resulting in movernent of power-
operated swltch under the train



INTERSTATE CCVMERCE COMMISSION

REPORT NO. 3543

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT CF MAY §, 1910,

THE PENNSYLVANTA RAILROAD CCMPANY

December 16, 1963

Accldent at Phlladelphia, Pa,, on November 11, 1953, caused
by fallure to operate a traln in accordance with a
si1gnal indlcation when the route for the traln was
being lirned, resulting in movement of a power-opersted
switch under the traln,

1
REPORT OF THE COMMISSION

CLARKE, Commissioner:

Cn November 11, 1953, there was a derallment of a
passgenger traln on the Pennsylvania Rallroad at Phlladelphla,
Pa., which resulted in the injury of 47 passengers and 2
train-service employecs This accldent was lnvestigated in
conjunction wlth a representative of the Pennsylvanla
Public Utility Commlsgsion,

1
Under authority of sectlon 17 (2) of the Interstate Com-
merce Act the above-entitled proceedling was referred by the

Commisslion to Commlissioner Clarke for conslderation and
dlsposltion.
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Location of Accldent and Method of Operation

This accldent occurred on that part of the Philadelphia
Division extending between Zoo and Suburban Station,
Philadelphia, Pa., 2,4 miles, a four-track line, over which
tralns are operated by signal indlcatlons. A catenary system
is provided for the electric propulsion of tralns. West-bound
trains from the New York Divislon and east-bound tralns from
the Phlladelphla Divislon operating from Zoo to Suburkan
Station move from west to east by compass dlrectlons, and
these directions are used 1n this report., From south to
north the main tracks are deslgnated as No. 1, eastward
passen~er, llo, 2, eastward passenger, No. 3, westward passcnger,
and Nc., 4, westward passenger. At Pennsylvanla Station-30th
Street, 1.5 mlles east of Zooc, station platform A 1ls located
between trackes “Moa, 1 and 2, and two additlonal tracks,
deslgnated from south to north as inbound Maryland Division
and outbound Maryland Division, are located between tracke Nos.
2 and 3, East of the statlon, tracks Nos. 1 to 4, 1nclusive,
gpan tracks of the Baltimore and Chio Rallroad at Bridse 0.72.
The vest end of the bridge ls 327 feet east of the east end
of station platform A, Between the station and Bridge 0.72,
and within Broad interlocking 1limits, the inbound Maryland
Division track crossesg track No. 2 at double sllip swltch
83-51 and connects wlith track No. 1 at switch 49. ©G5lip
swltch 53-51 is provided with movable center polints. End-
si'ltch 53 at the west end of this slip swltch and switch 4%
arc located, respectively, 113 feet and 325 feet east of the
east end of station platform A. The oubtbound Maryland
Division track connects wlth track No, 2 at swltch 53, located
S25 Tfeet cast of the east end of statlon platform A, The
acclduent ocecurred at end-switen 53. From the west on track
No., 2 there are, 1n successlon, a 1°30' curve to the right
225 feet In leagth, a 4°15' curve to the right 47 feet, a
tangent 20 fect to the polnt of accident and 88 feet eastward,
a 2°30'" curve to the right 46 fect, a 7°30' curve to the rizht
77 fevt, and a tangent 13 feet to the west end of EBridge 0.72.
The rrade 1s level at the noint of accldent.

In tre vicinity of the point of accldent the track
gtructure consiste of 140-pcund rail, varyine from 20,5 feet
to 32 feet 1n leneth, lald on an averare of 24 tles per 39-~foot
rall length. It 1s fuily tieplated with double-shoulder
tleplates and ls gpiked wlth two rall-holding splxes and two
anchor splkes per tleplate. It 1ls provided with 6-hole
d6=inch Joint bars and an sverage of eight rall ancrors
per 39-foot rail. It is ballasted with crushed rock to a
depth of 18 inches below the bottoms of the ties, The
swltches are constructed with 20-foot reinforced swltch ralls,
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140-pound rall section, No, 10 rall-bound mancanese steel

frogs, and manganese steel guard rerlls 9 feet 1 Inch In length.

The movable center polnts of elip swltch 53-51 are relnforced

and are 14 feet 3-3/16 inches 1n length., The swltches and (.
the movable center pointe are operated by eledtro-pneumatlc
switch-and-lock movements, .

At Bridge ©.72, through pirders extend the length
of the brldce between each of the adlolning tracks. The
cirder cover plates are 2 feet in width and are from 5 feet
£ inches to 5 feet 10 inches above the level of the tops of
the rails. The tracks on the bridge are spaced approximately
16 feet between track centers.

Seml-automatic signal 40R, governing east-bound
movements on track Mo, 2, and seml-automatic slgnal 954R,
governing east-bound movements from track No. 2 to elther
track No. 1 or track lo, 2, are located, respgctively,
1,301 fe-t and 114 feect west of the point of accident.
Seml-automatlic slegnal 56R, governlng east-bound movements
from the inbound Maryland Division track, 1s located
000 feet west of the polnt of acecldent. These sighals
are of the posltion-light type and are contlnuously
llghted. Aspects applicable to:this lnvestigation and
the corresponding 1ndlcations and names are as follows:

Slpnal Agpect Indication NMare
40R Two white li-hts Proceed prepared to Approach.
in diagonel stop at next gignal,
rositlon to the Train exceeding
right Medium speed mugt

at once reduce to
that speed.

54R Two whlte lights Proceed, Slew speed S8low-clear.
in vertical 1-1thin 1nterlocking
posltion limits.
54R Two whlte liphts Stop. Stop-sienal.
in horizontal
rosltion
The controlling clrcults are so arranged that signal 40R .

Indicates Approach when signal 54R indicates Stop, the block
of slgnal 40R is not occupled, and lever 40 ig in "R" posltion.

Broad Interlocking Station 1s located in Suburban Station.
It was placed 1n service on September 28, 1930, The inter-
locklng 1s of the =lectro-prneuratic type. It 1s equlpped wlth
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95 working levers. It is provided with mechanlcal, indlcatlon,
time, and electric switch locking. Mechanlcal locklng prevents
the manipulation of a signal lever unlcss a route ~overned

by that signal is established, and prevents the manlpulation
of a lever controlling any switch within that route while

the signal lever 1s 1n position for the slgnal to display

a proceed lndlcation. Route locking operates through the
electric swlitch locking. It prevents the manipulation of

the lever of any swltch i1n a route whlch has been established
and for which a proceed Indlcatlon hag been dlgplayed after a
train occuples the first track sectior of the route.

If a train passes a signal 1n stop positlion, route locsilng
does not become effective. Homrever, each smlteh lever will
be locked by electric switch lockling as the track sectlon

or gections controlling the electric swltch lockinc are
occupled by the train, Time lockinrc prevents a route which
has been establicshed and for rhlch a nrocecd signal has Teen
displayed from being changed until the traln for whicn the
slgnal was displayed has passed the girmnal or untlli a
predetermined time lnterval has elapsed after the signal has
been caused to dlsplay a stop indlicatilon.

The operation of a swltch lever from normal to reverse
position 1s performed in two movements. In the first movement
the lever is moved to a position vhere the swltch mechanlsm
operates and places the swltch in reverse positlion, The lever
is released from that position bv the lndlcation clrcult
after the swltch 1s reversed. The second movement can be
rade after the lever 1s released. The second movement
consists of moving the lever to the extreme reverse posltlon.
Movement of a gwitch lever from reverse to normal position
1s accomplished 1n the same manner,

Vigual 1ndicators are provided under each lever of
the interlocklng machine. The visual indicator under a
stiten lever when lighted indicates that the controlling
track sectlons are not occupled, the eclectrlic switch lock-
11 18 relrased, and the switch lever ray be manipulated
to change the position of the switch. The visual 1ndicator
under a slgnal lever vhen lighted indicates that the
routes foverncd by the slcnal are not occunicd and that
a proceed indication wlll be displayed if the lever is
manivulated to the proper poslition. A model hoard showing
a dlagramtic layout of the tracks of the interlocking is
provided. Track occurancy is indlcated on the model beard
by visual indicators which become lighted when a traln enters
a track scctlon., Two llignts are provided on the model board
for each slgnal, These lichts become 1lichted when the slgnal
dlsplays an 1lndication authoriring a trailn to proceed.
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Lever 53 controls the overation of end-svlitch 53,
the movable center polnts of sllp swltch 53-51, and switch
53, Levers 49 and 51 control the operation of swltch
49 and end-switch 51. Track clrcult 51T, controlling
the electrlc swltch locking of lever 51, extends between a
point approximately opposite signal 54R and a point &.3
fcet west of end-swlitch 53, Track clrcult 537, controlling
the electric switch locking of levers 51 and 83, extends
76 feet east of the east end of clrcult &1T through slip
swlteh 53-51. Track clrcult 49 extends ecastward from the
cast end of circuit 53T through switch 42, and track clrcult
AS3T extends eastwerd from the cest end of c¢lrcult 53T through
switch 53.

This carrier's operating rules read in part as follows®
DEFINITIONS
Speeds
Mediunr Speed--Not exceeding one-half the speed

avthorlzed for vassenger tralns but not exceeding
20 mlles per hour.

L

Slow Speed--Not exceeding 15 mlles per hour.

W %

The maximum authorized specd for the traln lnveolved
was 30 mlles per hour.

Deseription of Accident

Ne. 809, a filrst-class passenger train, designaeted
as west-bound by timetable, conslisted of elght multiple-
untt cars, The first to the fourth carsg, incluslve, and
the sixth to the eighth cars, 1lnclusive, vere motor cars,
The fifth car was & traller car, All cars werc of all-
steel construction. Thls train pasced Zoo, the last open
offlce, at 8:23 a, m,, 1 minute late, nassed gignal 40R,
which indlcated Approach, and stopped on track Neo, 2 about
B:26 m. m. with the front of the first car anproximately
128 feet west of glgnal 54R, which indlcecated Stop., This
traln departed from 30th Strect Station abhout 8:27 a. m,,
and while moving at an estimated speed of 15 miles per hour,
the front truck of the flrst car proceeded on track No. 2,
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and the rear truck of the flrst car, both trucks of the
second to fourth cars, inclusive, and the front truck of

the fifth car were dlverted toward track No. 1 at slip (.
swlteh 53-51, The train stopped beforz fthe rear truck of

the fifth car reached this switch, The slde of the first

car struck the girder of Brldre 0.72 between Nos, 1 and 2
trocss. This car was deralled and stooped on the bridre wlth
tne center of the car on the top of the girder., A scparatlon
oacurred between the first and second cars. The second

car was deralled and stopped approximately 1n line wilth

track No., 1. DNone of the other cars of the traln was
deralled. The first and sccond cars were badly damaged.,

The engincer and the conductor were injured.

Thc weather was clear at the time of the aceldent,
which occurred about 8.27 a. m,

Discusgsion

As No. B09 was approachlng 30th Street Statlon the
englnecr was in the control compartment at the front cnd of
the first car. The other members of the crew wers 1n varlous
locatlons in the cars of the traln. The engineer sald
that sicnal 40R indicated Approach, and that signal 54R
1ndicated Stop when the traln stopped at the statlon. The
front brakeman of the train saeld that he opcrated the tralin-
ready indlcator on statlion platform A Ttefore the train
departed from 30th Strecet Statlon., He sald that lmmedlately
afterward he obscrved that slgnal 54R indiecated Slow-clear,

He tkhen gave a hand signal %o the conductor to indicate that
the train was rcady to depart. The conductor sald he ohsarved
that slgnal 54R indicated Slow-clear both before and after the
brakeman gave the hand slgnal. He sald that after he recelved
the hand slznal he boarded the traln and sounded the
frain~communication signal for the traln te proceed. The
engirneer sald that he did not obscrve the 1ndicatlon of

slrnal ©4H change but that aftor the train-communication
8lgnal sounded he observed that the slgnal indlcated Slow-
clcar. The trailn proceeded rrstward lmmediately., The
engineer sald thet the first he became avare of anything

being wrong was when the car lurched. He released the .
controller handle and the brakes became applied in emergency.
Immedlately afterward the flrst car struck the girder,
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Prior to the accldent the leverman who operates the
portion of the lnterlocking invelved 1n thls accldent
had llned the route for movem=nt of No. 712, an east-bound
passenger traln, from the lnbound Maryland Division track
to track No. 1. In order to line and lock that route levers
651 and 53 are required to be 1n normal poslition, lever 49
in reverse positlon, and lever 56 in position for signal 56RH
to display a proceed indication. Before No. 712 cleared the
route the traln director instructed the leverman to line the
route for movement of No. 802 over track No. 2 after No. 712

departed. In order to line and lock that route levers 51 and

53 are required to be 1n reverse position, lever 49 in
normal position, and lever &4 in positlon for slgnal 54R to
display a proceed indication., The leverman sald that

after No, 712 cleared the route, he placed lever 48 in
normal position and lever 51 in reverse posltion, The

next operatlion in thils sequence would be the operation of
lever 53, However, he said ke then observed that the vlisual

lndicators under several of the levers had become extinguished

and the visual indicators on the model board indicated that
No. 809 had departed from the statlon., The accildent
occurred immediately afterward., The leverman sald that
when he observed the visual 1ndlcators he became aware

that somethling was wrong and he d1d not attempt to operate
lever && or lever 54, He said that he did not operate a
time release mechanism at any tlme prior to the accldent.
Other employees 1n the interlocking statlon conflrmed the
statement that a time release mechanlsm was not operated.
The traln dlrector sald that he did not at any tlme observe
the visual 1ndicators for eignal 54R digplaying llghts %o
Indlcate that the asignal was displaylng a proceed 1ndicatlon
vhlle No, 809 was in the sgtatlon.

After the accident occurred 1t was found that lever
54 was 1n positlion for signal 54RH to display a stop
Indicaticn, levers 49 and &3 were in normal positlon, and
lever bl was in reverse position. When lever 53 la in
normal poslition end-switch 53 1s lined for movement from
track No. 2 to track No, 1, Examination of the track
structure dlscloged that thc posltions of the swl tches
correspond.d %o the positions of the levers., No marks were
found to indicate that any of the equlipment was deralled at
the slip swltch. The flrst marks of derallrment were found
in the viecinlty of switches 49 and 5&,

Inspection and tests of the signal apparatus at Broad
Interloc4ing werc bezun by signal forces of the carrier
immediately after the accldent occurred., BSwltch valves for
swlteches 49 and 53 wcre damaged by the derallmcnt and were
replaced. The mechanical locking of the control machine and
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the controlling circults were found to be operating properly.
The operation of relays and electric locks werc within the
1imits in which trey were deslgned to operate. All clrcults
wire tested for grounds, and no ground or other conditlon was
found that would have gaused an lmproper cperation of the
glgnals or swltches of the interlocking system. About six
minuteg after the aceldent cccurred slgnal 54R was obscrved
to be Indicating Stop, 1ts proper lndication under the
clrcumsgtances.

Cn November 13, a test traln consisting of two
multiple-unit cars was overated over the routes of the
interlocxling governed by signal 54RH., The easterly car of
the test traln was of the same type a& the first car of No.
BC9. The tests disclosed that the interlocklng functloned
In the manner in which 1%t was deslgned to function.

When a route was eatablished, route locklng was effective
after the traln passed signal H4ER, provided that slgnal
dlgplayed a proceed indication for that movement, Electric
switeh locking was effective ns the train occupled each
track clrcult after the trgld vmased signal 54R when that
slgnal 1indicated Stop, provided the swltch levers were 1ln
normal or revarse posltlan, uring one test tne route was
lined for movement over tracklNo. 2, Lever 54 wae 1ln positien
for slegnal 54R to display @ stop 1ndlcation., Lever &3 was
then moved fro~ reversge positlon a sufflcient distance to
release the eglectric lockling but not a sufflelent distance
to operate the puwltches to normal position, Thne traln was
then moved eastward beyond signal 54R, whlch 1ndicateda Stop,
and was stopped with the front wheels of the front truck
occupylng track circuit 53T, which controls the electrle
switech locklng of levers 51 and £3. It was found that lever
53 could be operated to the posiilon to move the swltches
from normal to reverse, or to the posltion to move the
swltches from reversge to normsl, provided the switch lever
was not moved either to extreme normal or reverse posltion,
When the swltch lever was moved to extreme normal or
reverse po2itlon, elcetric swivch locking became effective.

In normal operation the trailn lnvelved would remaln
at the statlon platiorm until the route was llined and an
indlcatlion to proceed was cdisplayed by signal 34R, Then when
the traln proceeded past the signal the switches would be
glectrically lockLed, wkich would prevent a switch from being
moved under a traln. From the manner 1n which the accldent
occurred 1t ls clearly esteblished that end-swltch 53 was
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moved after the front truck of the flrst car passed over
1t. Electrlc switch locking ls lneffective for lever 53
1f a traln passcs siznal 54R when tnat signal indlcates
Stop and when lever 53 1s not in extremz normal or reverse
position. As & regult of thls lnvestlgation 1t 1ls apparent
that slgnal 54R indicated Stop when No. 809 pagsed that
slgnal, trat before o, 809 occupled track clrcult 53T,
the leverman, wro was enzaged 1n lining the route, moved
iever 853 to the position where the switches controlled

by that lover were in reverse posltion but electric swltch
locking was not effective, and that he returned the lever
to normal posltion after cthe wheels of the flrst truck of
the flrst car of No. B09 passed end-svitech 53,

Cause
This acecldent was coused by fallure to operate a trailn
in agecordoncz with a signal indication when the route for
tha traln was being lined, resulting in movement of a power-
cperated swltch under the traln,

Cated at Washineton, D. C., tals sixteenth
day of Deccmber, 1953,

- By the Commlsslon, Comnlesloner Clarke.

( SEAL) GEORGE W. LAIRD,

Sescretary.



