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INTERSTATE COMMERCE COMMISSION

REPORT NO. 3669

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

HUDSON & MANHATTAN RAILROAD COMPANY

February 7, 19566

Accident at Jersey City, N. J,, on September 25, 19565, caused
by fallure to operate a followlng traln in accordance wlth

signal indications.

1
REPORT OF THE COMMISSION

CLARKE, Commissloner:

On September 25, 1955, there was & rear-end colllslon be-
tween two passenger tralns on the Hudson & Manhattan Rallroad at
Jersey City, N, J., which resulted in the injury of 59 passengers
and 3 train-service employees, This accident was lnvestigated
in conjunction with representatives of the New Jersey Board of

Publiec Utility Commlssioners.

1

Under authority of sectlon 17 (2) of the Interstate Commerce
Act the above-entitled proceeding was referred by the Commisslon
to Commigeioner Clarke for conslderation and dlsposlition.
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Location of Accident and Method of Operation

This accldent occurred on that part of the railroad extending
from a point 3,272 feet east of the statlon at Journal Square to
Grove Street Station, Jersey City, N, J., 4,173 feet, This 1s a
double~track line over which tralnes are operated by slgnal indl-
catlons supplemented by an ilntermittent, mechanlcal-trip, auto-
matlc traln-stop system, A third raill is provided for the electric
propulelon of trains., In the vicinity of the point of accldent
the tracks are lald in separate tunnels the portals of whlch are
located 3,479 feet emst of Journal Sguare. The tunnels are pro-
vided with electric lights. Hudson & Manhattan trains moving
into and out of Journal Square operate over tracks of the Pennsyl-
yania Rallroad which extend to a point 3,272 feet east of Journal
Square, Tralns operating between Newark, N. J., 5,69 mlles west
of Journal Square, and Hudeon Terminsl, New York, N, ¥,, 3.20
miles east of Journal Square, operate over P,A.R, tracks through
Journal Square to the west end of H.& M tracks, The accldent oec-
~urred at a point 4,678 feet east of the statlon at Journal Souare,
From the west there ars, in successlon, a 4° curve to the right
728 feet, a tangent 539 feet, a compound curve to the left, having
a maximun curvature of 4°42', 1,285 feet, and a tangent 135 feet
to the polnt of accldent and 82 feet eastward, The grade for
east-bound treins ig, successlvely, 4.20 percent descending a
dl stance of 230 feet, 4.06 percent descending 440 feet, 1.50 per-
cent descendling 245 feet, and 2,52 percent descending 546 feet
to the point of accldent and 111 feet eastward,

P.R.R. automatic slgnals 26H and 24H, and H.,é M automstic
algnals 381 and 383, governing east-bound movemenl: on the east-
ward mailn track, are located, respectively, 2,551 feet, 1,699
feet, 1,345 feet, and 273 feet west of the polnt of accldent, An
automavic train-stop tripping devlice 1s assoclated wlth each of
these signals. A cut-gectlon lg provided between signals 383 and
the signal in advance. The insulated Joints of thls cut-sectlion
are located 566 feet east of slgnal 383, BSignals 26H and 24H are
of the positlon-light type, ond slgnals 381 and 383 are of the
eolor-light type, Signal 26H displays three aspects, and slgnals
£4H, 381, and 383 each display two aspects., These slgnalg are
continuously lighted, Signals 381 and 383 are time-controlled
and are provided with speed-indlcation markere which, when 1l-
tuminated, bear the white numerals "35"., A repeater cpeed-indicatlon
merker, whlich repeats Lhs lndicatlon of the speed-lndication marker
ef asignal 383, 1s located on the south tunnel wall 838 feet west
-f signal 383, Signals 381 and 383 are each provided with a slgn

‘nring‘ a black letter "Z" on a wnite background. The track
®ircuit of a slgnel provided with a sign bearing the letter “2"
_:tends approximately 7 to 11 feet to the resr of the slgnal,
" aspects of the sign=ls applicable te this lnvestigatlon and
ri.2 gorresponding indications and names are as follows-
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Approach-medlum, slgnal 24H indlcates Approach, slgnal 381 in-
dicates Stop-and-proceed, with the speed-ilndication merker dark
and the automatic traln-stop tripping device 1n tripplng position,
the repeater speed-indlcation marker of signal 383 is dark, and
signal 383 indlcates Stop-and-proceed, wlth the speed-lndicatlon
marker dark and the automatic traln-stop tripplng device 1n non-
tripping position, In order te pass a signal bearing a "2" slgn
when the slgnal indicates Stop-and-proceed and the automatic traln-
stop device 1s 1in tripping posltion, the train must be stopped
wlth the front end of the traln approximately opposite the signal,
The track clrcult of that slgnal 1s then shunted and the automatic
train-stop tripping device moves to non-trippilng position,

P.R.R, operating rules read 1n part as follows:
DEFINITIONS
SPEEDS3

MEDIUM SPEED--Not exceedlng one-half the speed author-
1zed for passenger tralns but not exceeding 30 mlles per
hour,

H.4 M, operating rules read in part as follows;
AUTHORIZED SPEEDS

86, (A) MAXIMUM SPEED--40 M,.P.H.

{(B) RESTRICTED SPEED--Not exceeding 8 M.P,H. te the
next slgnal prepared te stop short of traln, obstruction
or broken rail,

SPEEDS FOR OPERATING IN ACCORDANCE WITH
FIXED SIGNAL ASPECTS

AUTOMATIC BLOCK SIGNALS:
* ok W

(I) CAUTION--Reduce speed prepared to stop at next
slgnal,

STIGNAL SYSTEM RULES--AUTOMATIC BLOCK SIGNALS
909 W W i

(f) A STOP AND PROCFFD SIGNAL 1s a slgnal indicating
STOP AND THEN PROCEED at RESTRICTED speed in accordance

wlth Rule Neo., 886 (B).
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(g) A CAUTION SIGNAL is a slgnal indicating PROCEED
WITH CAUTION. See Rule No. 86 (I).

91. To pass an Automatic Block Signal at Stop and
Proceed position, the Motorman must stop the front end
of head car in line with face of signal to clear the
etop arm, * # % The train may then proceed at restricted
speed to the next signal # #

# # &

93. When a train 1s tripped by an automatic¢ traln
stop at an Automatie Block Signal, the tripper valve
en the cars must be reset at once by the Motorman and
train may then proceed in accordance with Rule No. 886 (B).

MOTORMEN

209, * % * ynen paseing a signal at "CAUTION" they
must govern thelr speed so that there may be no possi-
bllity of running by the next signal in "STOP" posltilon,

211, When running between time signals they must
control thelr traln so as to maintain the designated
epeed indicated by the signhels,

The maximum authorlized speed for passgenger tralns on the
P.R.R, east of Journal Sguare and on the H.& M, 1s 40 miles per
hour,

Deseription of Acclident

Trains operating between points on the H.& M., ere not assigned
numbeérs but are deslgnated by the departure time from the initisl
terminal. At the time the acclident occurred eastern daylight saving
tlme was used by the H.& M., and this time 13 used in this report,

The 12:54 p. m, trailn from Newark, an east-bound pasgenger
train, consisted of four electrically propelled passenger unlts,
coupled in multiple-unit control, These unliis were of all-steel
construction. This train departed from Journal Square at 1:04 p. m.,
on time, psssed signal 26H, which indicated Approach-medium, passed
glgnal §4H= which indicated Approach, pessed signal 381, which 1n-
dlcated Cautlon, with the speed-indication marker illuminated,
passed the repeater gpeed-indlcation marker of signal 383, which was
11luminated, passed signal 383, which indicated Stop-and-proceed,
with the speed-indicaetlon marker 1lluminated, and was stopped by
an application of the brakes, While an attempt was being made to
move the train forward, 1t was struck by the 1:06 p. m. train from
Journal Square, The accldent oceurred 4,678 feet east of Journal
Square,
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The 1:06 p. m, train fromn Journal Saoucre, an east-bound
ragsengser train, consisted of teo electrically propelled passen-—
ger units, z2cupled in multiple-unit conirol, These ualts were
of all-steel construction, Thnis traln departed [lrom Journal
Square at 1:06 p. m,, on time, passed signal 26H, which lndlcated
Approach-medlum, passed signai 24H, wvhich indicated Approach,
passed signal 281, vhich srould have 1ndicated Stop~and-proceed
with the speed-indicatlon marcter dark and the automatie train-
stop tripplng device in tripning posltion, pacssed the repeater
apeed-indicatlon marker of slgnal 383, wnlch should have been
dark, passed slgnal 383, which indicated Stop-and-proceed with
the speed-lndication marker darlz and the sutomatic traln-stop
tripplng device in non~trlpplne position, and while moving at
an undertermined speed it struck the rear end of the preceding
traln.

The preceding train was moved eastward a distance of 54 Teet
as a result of the collision, Ths front wheels of the front truck
of the rear unlt of the precedins traln were deralled, Both ends
of this unit were telescoped, and the unit wae destroyed. The
control compartment at the front end ot the Tirst unit of tne
following traln wag crushed lnvard, and the unlt otnerwlse damaged,
The other units of both tralns trere conslderably damaged.

The flagman of the preceding train, and the motorman and the
conductor of the followlng train were injured.

The accldent oceurred z2bout 1:10 p. m,

Each unlt of each train is provlided with electro-pneumatic
and automatic brakes, & control compartment at each end, an MC-35-B
controller with safety-control feature in each control compartment,
and an L-2-~G triple wvalve, None of the units 1s provided wlth a
speed-1ndication device or sanding devices. The flrst unlt of the
followlng traln was nrovided vith an ME-17-A brake valve in each
control compartment, an M-3 feed valve for supnlylng alr to the
brake plpe, end a 0-6 feed valve for supplying alr bo the brake
cylinder 1n electro-pnesumatlic brake operation.

Each unlt operstinz between Newark and Hudsen Termlnal ls
equipped wlth two automatic traln-stop valves, one of which 1a
mounted on the shoe-beam beneath each control compartment of the
unit, The automatlc traln-stop valve 1s provided with a plunger
to actuate the valve mechanism, and o tilming reservelr. It lg 3o
constructed that brake-pipe air ls vented to the atmosphere ot an
emergency rate when the plunger is moved upward by a vertleal force,
The length of time that the venllng valve remsing open i@ roveyned
by the volume of the timing reservolr, and 1n the 1nstanl case 1is
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22 seconds. Guardp are provided at the front and rear of the
plunger to prevent tne operation of tre plunfer by any force
not directed vertically upvard, Tng automatlce traln-stop valve
is so located tnzt the plunger vill envaze the tripper of the
automatic traln-stop trippling device 1nen the device 1s 1n
tripoing positlon, Tne 12:54 p, m, trein from Newark conslsted
of unltg of tais type,

Units operating only over the H.¢ !L are not equipped wlth

this type of automatic train-stop valve. At the time of the
cgeldent each of these unltas was eauipped with two rfelf-resetting
trip cocks, one of which tms mounted on an extenslon of the

inelde truck equaliger on the opposi .- side of the unit from each
control compartment, The self-resetiing trip cock consists of a
bedy, a rotary valve wlth attached randle, a valve sprinc to hold
the rotary valve on 1ts seat when therz 1s ne alr pressure on the
valve, and a return spring. 1In clescd position the handle extends
vertically downward. The self-reselting trip cock 1s so located
that the handle will engage the tripper of the automatlc traln-

stop tripping devio# when the device Ls in tripoing positlion. The
chdmber contalnlng the rotary valve .0 connected to the brake plpe.
The self-resstiling trip cock le so cenwtructed that ywhen the handle
1s twrned, ports in the rotasry valve v_abt brake-plpe alr to the
atmouphere at an emérgency rete, Friction between the rotary valve
and 1ts seat rolds the valve 1in opea po.itlon, As brake-plpe
pressure decreases, friction between the rotary valve and 1ts seat
decreases untsl the forcs exerted by the return spring is sufflclent
to return the rotary valve t¢ closed pusition. The self-resettling
irip cock is net provided with a mezns «f delaylng the resetting
of trie cock for a predetermined tin> i=terval, The 1:06 p. m,
train from Journul Sauere coneleled of uvnifes of thls type.

The automatic train-stop trippias dcevices are operated electro-
pneunctically, The opersting mechaniszr ol cach device 1s located
between the rails. A shaft extends at sleht angles to the track,
cid to the outside of each rail., The tritvwer arms for the auto-
matic traln-stop valve are attached to one end of the shaft, and
tie tripper arm for the self-regellin; 1v'p cock 1s attached to
the opposlte end., They are located, r~-pn .tively, on the right
end left sldeg of the track relacive v~ the dlrection of the current
vf trafflc., The tripper arms are so t.cstedi that the tripper for
actuating one type of valve wlll not come~ 1n contact 1v1th the
otner type. In non-trippiag posltion the trlpper arms are at an
anrle of approvimately 45 deprees. In moving to tripping posltlon
*ne shaft turns through an angle ot arxryoxlnately 45 degrees,

r Yacing tre tripper arms in vertlcal vox:fion,
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The tripper arms for the automatic traln-stop valve are
provided with a tripper head plvoted between the tops of the
arms. The tripper head has three lugs proj)ecting radlally,

The middle lug 1s held in alignment with the tripper arms by

a hellcal epring, The lugs are so spaced that when the auto-
matle traln-stop valve of a car passeg over the tripper, the
front guard of the automatlc train-stop valve gtrikes the middle
lug and forces the head to revolve about 1ts plvot. The rear
lug of the tripper head then engages the automatic train-etop
valve plunger and forces it upward. After the automatic traln-
stop valve of a car pasges over the tripner, the tripper heed

l1s restored to 1ts original positlion by the hellesl spring.

The tripper arm for the self-resetting trip cock is pro-
vided with a bar three inches 1n length, extending across the
top of the tripper arm, and at right angles to the tripper arm
and the rall,

Digcusglon

The speed-1ndicatlon marker of & rignal, when 1lluminated,
indicates the alloweble apeed to the next slgnal, and that the
block of that slgnal and the sectlon of track between the signal
1n advance and a cut-sectlon, 1f used, are unoccupled. A re-
peater speed-indication marker repeats the indication of the
marker of the signal in advance. When a signal 1ndicates Stop-
and-proceed and an 11luminated speed-indlcation marker 18 dig-
rlayed, the slgnal 1% indlcating Stop-and-proceed because of the
influence of the timing device of the signal and not because of
track occupancy. Under the rules of thls carrier, when a train
passes a slgnal lndicating Caution, the speed of the train should
be so governed that there may be no possibillty of the train
passing thne next signal whlle the slgnal lndlcates Stop-and-
proceed, The rules also provide that when a train passes a signal
indicating Caution, if an 1lluminzted gpeed-indlcetion marker
1g displayed the traln should be operated in such manner that the
speed of the train 15 malntalned In the block of that silgnal at
the gpeed indicated by the 1lluminated marker, According to the
interpretations of the carrlier, when a traln is proceeding in a

lock at the speed lndicated by the 1llluminated speed-indlcatlon
marker of the signal at the entrance of that block, and the slgnal
1n advance indlcates Stop-and-proceed and an 1llumlnated speed-
indlcation marker 18 dlsplayed, the motorman 1s required to approach
the slgnal expecting the action of the timlng device to change

the 1ndlcation to Ceutlion and to move the automatic traln-stop
device to non-trippilng position as the treln closely approaches

the glgnal,
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signal 383 indlcated Stop-and-proceed and that the speed-
Indication marker was dark, and that wvhen he first observed the
signal he immedlately placed the brake valve in emergency posltlon,
When he saw the markers of the preceding traln ke placed the con-
troller handle in reverse position in an effort to stop the train
before the colllsion occurred, He was unable to estimate the

speed of the train at the time of the collislon, The conductor
sald that he d1d not notice a brake applicstion in the vlelnity

of signal 38l. He sald that he was unaware of anythlng belng
wrong until the brakes of the traln were applled in emergency.

Before the accident occurred the motormen of four easi-
bound trains observed that the timing device of slgnal 383 was
slow, Thls conditlon was reported, and a signalman was asslgned
to check the device. He arrived at the portals of the tunnels
about 1:10 p, m.,after the accldent had occurred, He sald that
at thls time signal 381 indlcated Stop-and-proceed, the speed-
Indlcatlon marker was dark, and the train-stop tripplng device
wae 1n tripping position. He 8ald that as he proceeded eastward
he saw that the repeater speed-1ndication marker of slgnal 383
was dark, and that when he reached slgnal 383 the slgnal indl-
cated Stop-and-proceed, the speed-ilndicatlion marker was dark, and
the train-stop trippling device was 1in non-tripping position, These
are the proper aspects of the slgnsls and positions of the tripplng
devices when the block of slgnal 381 is clear and the track 1g
occupled between slgnal 383 and the cut-sectlion.

There was no darege to the signal equlpment as a result
of the accident. Inspeclion and tests of the slgnal apparatus
in the viclnlty of the point of accident were begun by forces of
the carrier's slgnal department about 7 hours after the accldent
occurred, With the exception of the defective timing device of
slgnal 383, no condition was found which would have caused an
lmproper operatlon of the signal system,

The specified time interval for the operation of the timlng
device of slgnal 383 1s 17 seconds, After the accldent occurred
i1t was found that the timlng devlice of the signal was erratlic
and that the shortest tlme interval requlred for the operation
of the device was 27 geconds, Tests disclosed that the automatic
train-stop tripping device of the signal moved from tripping to
non-tripping position 2 seconds after the track clrcult of the
slgnal was shunted, The engineer of the preceding train said that
he stopped before passing thls signal, However, the signal 1is

1gible from the west throughout a distance of only 307 feet, and
tests made after the aceident occurred indicete that unless the
speed of the traln was considerably less than estimated by the
englneer it 1s improbable that the traln could have been stopped
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short of the slgnal after the slgnzl became visible to the
engineer, Examlnation of the eaulpment of thies trein after the
acecldent occurred disclocsed that the plunger of the automatlce
train-stop valve on the second unlt was broken and there was ‘
dlrt under the pllot velve. From the facts that the conductor

of thle troln heard alr esceplng from underneath the front end

of the second unit and that the brokes of the traln became applled
In emergency several tlmes after the traln passed slgnal 383, it
appears that the second unlt passed the tripping device of the
sipgnal while the device was 1n tripping position and that because
of the defectlive and dirty conditlon of the sutomatic treln-stop
valve of the second unit the brakes of the traoin could not be
maintained in release after the valve vas actusted. No obstruction
1as found on the track structure which might have trippred the
valve,

After the accldent occurred tests were performed with tralns
conslsting of two units similar %to the units of the 1:06 p. m,
train from Journal Square. A running test was mede to determine
whether the automatlc breke appllcation produced by the tripping
of the self-resetting trip cock by the sutomatic traln-stop trlppling
device could be relessed before the treln stopped. Slgnal 381
was caused to 1lndlcate Stop-and-rroceed, and the automatic traln-
stop devlice was set in tripplng position, Thne test treln then
approached the signal at an estimated speed of 35 mlles per hour.
Wnen the train was about 20 feet west of the slgnal, the handle
of the brake valve was moved to emergency vosition and the con-
troller handle wes held 1n full parsllel positlon, When brake-
plpe pressure was depleted, as indleated by the brezke-plpe gauge,
the brake-valve handle was lmmedlately moved lo release position.
It wvas found that the self-resettine trip cocks on both units of
the truln were tripped, and tnat they sutomatically reset as the
brake-pipe pressure anvroached zero, Thne gspeed decreased momen-
tarily to an estimated speed of 37 mlles per hour, at which time
the brzkes were fully releesed, Stsnding tests dlsclosed that an
sutomatic train-stop brake applicetlion can be releaseé in the same
manner 1f the breke-valve handle 18 moved to emergency poslition
elther 1mmediately before or immediately after the self-resetting
trip cock ls operated, and then moved to release position lmmedlately
after brake-plpe pressure 1s depleted. Because of curveture of the
track and the wall of the tunnel, signal 383 firet becomes vislble
from the weet at a dlstance of 307 feet, end the markers of a train
standing at the polnt of accldent flrast become vislble at a dlstance .
of 371 feet. Two tests were made to determine stopplng distances
in tne 1mmedlate vicinity of the polnt of accident. In each test the
train was moving at an estimated speed of 35 miles per hour, and
an emergency appllcatlon of the brakes was made at the point from
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which the markers of a2 traln at the polint of accident could filrat
ve seen., In the firet test the train stopred 1ln a distance of 632
feet, and in the second test 1t stopved 1n a dlatance of 568 feet.

The signal system 1s so designed that when the track c¢cir-
cult of the sectlon of track betrveen slgnel 383 and the cut-sectlon
1s shunted, the track relay vlll be de-encrgized. Under this
condltion, slgnsl 381 indicestes Stop-anc-proceed, A clrcult
independent of the slgnzal circults is preovided for the speed-1indi-
cation marker of signal 381, and the marker is not 1llumlnated
when the track clrcult between signal &83 and the cut-sectlon 1s
shunted., A multiple circult is provided for the speed-indication
marker of slgnal 383 and the repeater speed-indlcatlon marker of
thls slgnel, and 1f the speed-indication marker of the signal 1s
not illuminated the repecster gpeed-indicetlion marker is not 11-
lumineted, While the track relay of the sectlon of track between
slgnal 383 and the cut-section 1s de~energlzed, three separste
defects of the slgnal system would have to occur in order for
signal 381 to dlgplay a green-over-yellow aspect, for the speed-
indlcatlon merker of signal 381 to be 1lluminated, and for the
repeater speed-indication marker of slgnal 383 to be l1lluminated.
Tests of the signal system disclosed no condition, other then the
defective timlng device of signal 383, which vould cause the
system to function other than as intended. These tests indicated
that signal &81 should have indlcated Stop-ané-proceed, the sneed-
indication marker of this slgnal should hsave been dark, the auto-
matic train-stop tripning device at this signal should have been
i1n tripring posltlon, snd the repeater specd-indicaticn marker of
slgnal 383 should have been dark at the time the followlng train
rassed them. Tr2in movemente in the tunnel 1n which the accldent
occurred are frequent, the tracks in the tunnel are not exnosed
to the weather, and the pascenger unils operating on this line
are not equipped wilth szndine devices, Under these track conditions,
the possibility thst a four-unlt treoin would fall to shunt a track
clrcult is extremely remote,

The tests whlch were made with the type of egulpment used on
the followlng traln disclosed that, after the brekes were applled
by the actlon of the autometlic train-stop tripping devlce, the
self-resetting trilp cotk on thls eculpment A1d not prevent the
brakes from belng relased before the tresln had stopred. Sectlon
156,506 of the Commission's order of October 1, 1950, in Ex Parte
171, Rules, Standards and Instructions, recuires in psrt that the
automatic train-etOp aspparetus shall prevent releacse of the brakes
after automatic applicatlon untll a recet device has been operated,
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The reset device shall be arrenged so that the brakes cannot be
released untll the train has been stopped, or 1t shall be located
so that 1t cannot be operated by an engineman witnout leaving hls
accustomed posltion in the cab. The automstic traln-stop equip-
ment on H.,& M, cars using the self-resetting trip cocks did not,
at the time of the aceldent, coirply with the recuirements of this
Section of the Commlssion's order. Since the accldent occurred

a program has been undertaken to modify the self-resetting trip
cock in such manner that the brakes of a traln cannot be relessed
after an auntemstic train-stop spnlication untll the treln has
stopped and the hsndle of the tripr cock hag been reset manually.
The ~arrler plans to have al1l trip cocks of thlse type so modifled
by March 1, 1956,

Caurce

It is found that this accldent was caused by failure to
operate a fo¥lawing train in accordance with signal indicatlons,

Dated at “oshlington, D, C,, thia seventh
day of Februafy, 1868,

By the Commisslon, Commissioner Clarke.

(SEAL) HAROLD D. McCOY,

Secretary.



