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- 2 - Report No* 3669 

Date: 
Railroad: 
Kind of accident: 

Trains Involved: 
Consists: 

Speeds: 
Operation: 
Tr a eke: 

Time: 
Casualties: 

Cause: 

September 25, 1955 

Hudson & Manhattan 
Rear-end collision 
Passenger 

4 electrically 
propelled 
passenger units 

Standing 

Signal Indications 

Passenger 

2 electrically 
propelled 
passenger units 

Undetermined 

Double; tangent; 2.50 percent 
descending grade eastward 

1:10 p. m. 
62 injured 
Failure to operate following train 
in accordance with signal indications 

SUMMARY 
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REPORT NO. 3669 

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS 
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910. 

HUDSON 8e MANHATTAN RAILROAD COMPANY 

February 7, 1956 

Acc iden t a t Jersey C i t y , N . J , , on September 25, 1955, caused 
by f a i l u r e to opera te a f o l l o w i n g t r a i n i n accordance w i th 
s i g n a l i n d i c a t i o n s . 

1 

REPORT OF THE COMMISSION 

CLARKE, Commissioner: 
On September 25, 1955, there was a rear-end c o l l i s i o n b e ­

tween two passenger t r a in s on the Hudson & Manhattan Ra i l road at 
Jersey C i t y , N . J . , which r e s u l t e d I n the in ju ry o f 59 passengers 
and 3 t r a i n - s e r v i c e employees. This acc iden t was i n v e s t i g a t e d 
In conjunction wi th r e p r e s e n t a t i v e s o f the New Jersey Board of 
P u b l i c U t i l i t y Commissioners. 

1 
Under au tho r i ty o f s e c t i o n 17 ( 2 ) of the I n t e r s t a t e Commerce 

Ac t the a b o v e - e n t i t l e d proceeding was r e f e r r e d by the Commission 
to Commissioner Clarke f o r cons ide ra t ion and d i s p o s i t i o n . 

INTERSTATE COMMERCE COMMISSION 



Hudson Terminal, l\, Y„ 
1 . 7 9 mi. 

Grove Street, N. J. 
0.53 mi. 

; Point of accident 
0 . 2 7 mi. 

PJU-H&il Property l ine 
0 .61 mi. 

r̂ j Journal Square 
N ' 5 . 6 9 no. 

Newark, N. J. 

a-ter s p e e d - ^ c 

rV.er 
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Loca t ion of Accident and Method o f Operat ion 

This accident occurred on that pa r t of the r a i l r o a d extending 
f rom a p o i n t 3,272 f e e t east of the s t a t ion a t Journal Square to 
drove S t ree t S ta t ion , J e r s e y C i ty , N. J . , 4,173 f e e t . This I s a 

j * ^ d o u b l e ~ t r a c k l i n e over which t r a ins are operated by s igna l I n d i -
ca t ions supplemented by an i n t e r m i t t e n t , raechanical-trlp, au to­
matic t r a in - s top system. A th i rd r a i l i s p rov ided f o r the e l e c t r i c 
propuls ion o f t r a i n s . In the v i c i n i t y o f the p o i n t o f acc ident 
the tracks are l a i d in separate tunnels the p o r t a l s of which are 
l o c a t e d 3,479 f e e t east o f Journal Square. The tunnels are p r o ­
v i d e d with e l e c t r i c l i g h t s . Hudson & Manhattan t r a ins moving 
i n to and out of Journal Square opera te ove r t racks o f the Pennsyl­
vania Ra i l road which extend to a p o i n t 3,272 f e e t east o f Journal 
Square. Trains opera t ing between Newark, N, J . , 5.69 miles west 
o f Journal Square, and Hudson Terminal, New York, N. Y . , 3.20 
mi le s east o f Journal Square, opera te over P . R . R . tra.cks through 
Journal Square to the west end o f H.& ML t r acks . The acc ident o c ­
c u r r e d a t a po in t 4,678 f e e t east o f the s t a t i o n at Journal Sauare. 
From the west there a re , in succession, a 4 Q curve to the r i g h t 
728 f e e t , a tangent 539 f e e t , a compound curve to the l e f t , having 
a maximum curvature o f 4 ° 4 2 ' , 1,285 f e e t , and a tangent 135 f e e t 
t o the p o i n t o f acc ident and 82 f e e t eastward. The grade f o r 
east-bound t r a ins l e , succes s ive ly , 4.20 percent descending a 
d i s t ance o f 230 f e e t , 4 .06 percent descending 440 f e e t , 1.50 p e r ­
cen t descending 245 f e e t , and 2.52 percent descending 546 f e e t 
t o the po in t o f acc ident and 111 f e e t eastward. 

P*R.R. automatic s i g n a l s 26H and 24H, and H.# M. automatic 
s i g n a l s 381 and 383, g o v e r n i n g east-bound movements on the ea s t ­
ward main t rack, are l o c a t e d , r e s p e c t i v e l y , 2,551 f e e t , 1,699 
f e e t , 1,345 f e e t , and 273 f e e t west o f the po in t o f acc iden t . An 
automatic t r a in - s top t r i p p i n g d e v i c e I s assoc ia ted with each of 
t h e s e s i g n a l s . A c u t - s e c t i o n I s p rov ided between s igna l s 383 and 
t h e s igna l i n advance. The Insula ted Joints o f t h i s cu t - sec t ion 
a r e l oca t ed 566 f e e t e a s t o f s igna l 383. S igna l s 26H and 24H are 
o f t h e p o s i t i o n - l i g h t t y p e , and s igna l s 381 ard 383 a re o f the 
c o l o r - l i g h t type . Signal 26H d i sp lays three aspec ts , and s i g n a l s 
24H, 381, and 383 each d i sp lay two aspec t s . These s igna l s a re 
continuously l i g h t e d . S i g n a l s 331 and 383 are tl me-cont ro l led 
and a r e p rov ided w i t h s p e e d - i n d i c a t i o n markere which, -^hen i l ­
luminated, bear the whi te numerals "35". A r e p e a t e r speed- ind ica t ion 
marker, which repeats tha i n d i c a t i o n o f the speed- ind ica t ion marker 
r f s i g n a l 383, i s l o c a t e d on the south tunnel w a l l 638 f e e t west 

^ j ^ f s i g n a l 383, S igna ls 381 and 383 are each p rov ided wi th a s ign 
^ ^ n r i n g a black l e t t e r 1 3 Z" on a wni te background. The track 

^ r c u l t o f a s igna l p rov ided w i t h a s ign bear ing the l e t t e r "Z" 
. i t ends approximately 7 to 11 f e e t to the rear o f the s i g n a l . 

, v n<e a s p e c t s o f t he s i g n a l s a p p l i c a b l e to th i s i n v e s t i g a t i o n and 
ru? corresponding i n d i c a t i o n s and names are as f o l l o w s -



Signal 

24H 

381) 
383), 

3 8 3 ) 

A pp e c i 

Two w h i t e l i g h t s 
I n d i a g o n a l 
p o s i t i o n to tne 
r i g h t o v e r t>o 
w h i t e l i g h t s i n 
v e r t i c a l p o s i ­
t i o n 

Two w h i t e l i ^ h n -
i n d i a g o n a l 
p o s i t i o n t o 
the r i g h t 

R e d - o v e r - y e J 3 ow 

Green - o v e r - y e l Uv 

7 " - 1 " J i - o j i 

v\) J L J r o a c h -
• ^ n a l a t 

P ! ) ^ v_a p r e p a r e d 
u-t > [ j c '-it nex t 
• I n , u i '^r-aln 

ILU* Medium 
-ip mi^x a t 

' 5 ca i c e to 

i r c c o r & l n g 

• 1 i spa red 
i i t) i t » iex t 

Name 

Approach-
medium. 

Approach , 

Stop and 
p r o c e e d . 

C a u t i o n . 

The control c l r c u i t& i r ? <»o <• 
signals 26H, 24H, 381 , 3P<*. md t -
unoccupied, signal 26H Ind . u r . . . ; , 

dlcates A p p r o a c h , s i g n a l s - ^ l ^ . i 
proceed, the s p e e d - i n d i c t 1 3 n r 
the repeater s p e e d - l n d l c 
and the automatic t r a i n - s •> >i 
383 *>re I n t r i p p i n g D o s l t j r ^ _'h*< 
energized when a t r a i n ^ I • r <:r -
timed that when a tro3u no* e • 
a speed of a p p r o x i m a t e . ! j mi i ; 
381 changes f rom Stop-ar.d p r i " , ' i 
train-stop device mov^s; i s i m - r 
closely app roaches s lpna L f i 
381 and the section o f i.i * 1 - . 
are unoccupied. The t i ^ T r < 1 

a train enters tne bJoo> o \ s j - v - h 

the train moves t h rough ' \ \ M o . 
approximately 35 m j l e s p< c . j l ' U J 

from Stop-and-proceed r.t >'ani Aov> t t , 

tripping device moves t o i o . r ' 1 <• 
approaches s i g n a l 383 , p / t ^ 1 ' 
signal In advance e r e unr>o i ^ i u 1 , 
signal 383 and the c u t - c ^ r ' * J V 

1<1 

_ i J 1 

i .]rw . t when t h e b l o c k s o f 
1 I n a d v a n c e o f 383 a r e 

r.udlum, s i g n a l 24H l n -
i\ i n d i c a t e S t o p - a n d -
^ 'pr in le 381 and 383 and 
j . ' i . ^ 383 a r e I l l u m i n a t e d , 
' c o s o f s i g n a l s 381 and 
d e v i c e o f s i g n a l 381 l a 

- ( " L p ; a a l 24H and 1 a so 
b l o c k o f s i g n a l 24H a t 

t r e i n d i c a t i o n o f s i g n a l 
^.m kind, t he a u t o m a t i c 

L ion ae t h e t r a i n 
the b l o c k o f s i g n a l 

L ^ 3 3 and. t he c u t - B e c t i o n 
v-Z ^03 i s e n e r g i z e d when 
' ( i n b o t imed t h a t when 
" L ^ d l a t e speed o f 

o f s i g n a l 383 changes 
t o m s t i c t r a i n - s t o p 

i ' t o n as t h e t r a i n c l o s e l y 
< t" i t m a ] 383 and t h e 

hf s e c t i o n o f t r a c k be tween 
^ ignjO 26H I n d i c a t e s 
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Approach-medium, signal 24H Indicates Approach, signal 381 in­
dicates Stop-and-proceed, with the speed-indication marker dark 
and the automatic train-stop tripping device in tripping position, 
the repeater speed-indication marker of signal 383 is dark, and 
signal 383 indicates Stop-and-proceed, with the speed-indication 
marker dark and the automatic train-stop tripping device in non-
tripping position. In order to pass a signal bearing a "Z" sign 
when the signal indicates Stop-and-proceed and the automatic train-
stop device is in tripping position, the train must be stopped 
with the front end of the train approximately opposite the signal. 
The track circuit of that signal Is then shunted and the automatic 
train-stop tripping device moves to non-tripping position* 

P.R.R. operating rules read In part as follows: 
DEFINITIONS 

SPEEDS 
MEDIUM SPEED—Not exceeding one-half the speed author­

ized for passenger trains but not exceeding 30 miles per 
hour. 
K.A H. 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. to the 

next signal prepared to stop short of train, obstruction 
or broken rail. 

SPEEDS FOR OPERATING IN ACCORDANCE WITH 
FIXED SIGNAL ASPECTS 

AUTOMATIC BLOCK SIGNALS; 
# * # 
(I) CAUTION—Reduce speed prepared to stop at next 

signal, 
SIGNAL SYSTEM RULES-—AUTOMATIC BLOCK SIGNALS 
90, * * * 
(f) A STOP AND PROCEED SIGNAL Is a signal indicating 

STOP AND THEN PROCEED at RESTRICTED speed in accordance 
with Rule No* 86 <B)* 



- e -

(g) A CAUTION SIGNAL Is a signal 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 
stop arm. * * * The train may then proceed at restricted 
speed to the next signal # * * 

* # 

93. When a train is tripped by an automatic train 
stop at an Automatic Block Signal, the tripper valve 
on the cars must be reset at once by the Motorman and 
train may then proceed In accordance with Rule No. 86 (B). 

MOTORMEN 
209. * * # When passing a signal at "CAUTION" they 

must govern their speed so that there may be no possi­
bility of running by the next signal In "STOP" position. 

211. When running between time signals tney must 
control their train so as to maintain the designated 
speed indicated by the signals. 
The maximum authorl&ed speed for passenger trains on the 

P.R.R. east of Journal Square and on the H.& M. is 40 miles per 
ho ur. 

Description of Accident 
Trains operating between points on the H.A M. are not assigned 

numbers but are designated by the departure time from the initial 
terminal. At the time the accident occurred eastern daylight saving 
time was used by the H.& M.,. and this time is used in this report. 

The 12:54 p. m. train from Newark, an east-bound passenger 
train, consisted of four electrically propelled passenger units, 
coupled in multiple-unit control. These units were of all-steel 
construction. This train departed from Journal Square at 1:04 p. m., 
on time, peased signal 26H, which indicated Approach-medium, passed 
signal 24H, which indicated Approach, passed signal 381, which in­
dicated Caution, with the speed-indication marker illuminated, 
passed the repeater speed-indication marker of signal 383, which was 
Illuminated, passed signal 383, which indicated Stop-and-proceed, 
with the speed-indication marker illuminated, and was stopped by 
an application of the brakes. While an attempt was being made to 
move the train forward, it was struck by the 1:06 p. m. train from 
Journal Square. The accident occurred 4̂ .678 feet east of Journal 
Square. 
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The 1*06 p . m. t r a i n from J o u r n a l Soua re , an eas t -bound 
p a s s e n g e r t r a i n , c o n s i s t e d o f t<*o e l e c t r i c a l l y p r o p e l l e d p a s s e n ­
g e r u n i t s , coup led 3n m u l t i p l e - u n i t c o n t r o l . The^e u n i t s w e r e 
o f a l l - s t e e l c o n s t r u c t i o n . T n i s t r a i n d e p a r t e d from Jou rna l 
Square a t 1:06 p . m. , on t i m e , p a s s e d s i g n a l 26H, which I n d i c a t e d 
Approach-medium, p a s s e d s igna j . 24H, which i n d i c a t e d A p p r o a c h , 
p a s s e d s i g n a l 381 , which snould have i n d i c a t e d S top -and -p r o c a e d 
w i t h t h e s p e e d - i n d i c a t i o n marker dark and the a u t o m a t i c t r a i n -
s top t r i p p i n g d e v i c e i n t r i p p i n g p o s i t i o n , p a s s e d the r e p e a t e r 
R D e e d - l n d i c a t i o n marker o f s i g n a l 383, which s h o u l d have been 
da rk , p a s s e d s i g n a l 383, wh ich i n d i c a t e d S t o p - a n d - p r o c e e d w i t h 
the s p e e d - I n d i c a t i o n marker dark and t h e a u t o m a t i c t r a i n - s t o p 
t r i p p i n g d e v i c e i n n o n - t r l p p l n r p o s i t i o n , and w h l ] e rrovlng a t 
an u n d e r t e r m l n e d speed i t s t r u c k t h e r e a r end o f t h e p r e c e d i n g 
t r a i n . 

The p r e c e d i n g t r a i n was moved e a s t w a r d a d i s t a n c e o f 54 f e e t 
as a r e s u l t o f t he c o l l i s i o n . The f r o n t w h e e l s o f the f r o n t t ruck 
o f the r e a r u n i t o f t he p r e c e d i n g t r a i n w e r e d e r a i l e d . Bo th ends 
o f t h i s u n i t w e r e t e l e s c o p e d , and the u n i t was d e s t r o y e d . The 
c o n t r o l compartment a t the f r o n t end o f the f i r s t u n i t o f t n e 
f o l l o w i n g t r a i n was crushed Inward , and t h e un1 t o t n e r w i s e damaged. 
The o t h e r u n i t s o f b o t h t r a i n s w e r e c o n s i d e r a b l y damaged. 

The f l agman o f the p r e c e d i n g t r a i n , and tne motorman and t h e 
c o n d u c t o r o f t h e f o l l o w i n g t r a i n were I n j u r e d * 

The a c c i d e n t o c c u r r e d abou t 1:10 p . m. 

Each u n i t o f each t r a i n i s p r o v i d e d w i t h e l e c t r o - p n e u m a t l c 
and a u t o m a t i c b r a k e s , a c o n t r o l compartment a t each end, an MC-35-B 
c o n t r o l l e r w i t h s a f e t y - c o n t r o l f e a t u r e I n eacn c o n t r o l compartment , 
and an L-2-G- t r i p l e v a l v e . None o f the u n i t s i s p r o v i d e d w i t h a 
s p e e d - l n d l c a t i o n d e v i c e o r s and ing d e v i c e s . The f i r s t u n i t o f t h e 
f o l l o w i n g t r a i n was p r o v i d e d w i t h an ME-17-A b r a k e v a l v e i n each 
c o n t r o l compartment , an M-3 feed v a l v e f o r s u p p l y i n g a i r t o t h e 
b r a k e p i p e , and a 0-6 f e e d v a l v e f o r s u p p l y i n g a i r bo t h e b r a k e 
c y l i n d e r I n e l e c t r o - p n e u m a t i c b r a k e o p e r a t i o n * 

Each u n i t o p e r a t i n g b e t w e e n Newark and Hudson T e r m i n a l I s 
equ ipped w i t h two a u t o m a t i c t r a i n - s t o p v a l v e s , one o f which l a 
mounted on the shoe-beam b e n e a t h each c o n t r o l compartment o f t h e 
u n i t , The a u t o m a t i c t r a i n - s t o p v a l v e I s p r o v i d e d w i t h a p l u n g e r 
t o a c t u a t e t h e v a l v e mechanism, and o t i m i n g r e s e r v o i r . I t i s go 
c o n s t r u c t e d t h a t b r a k e - p i p e a i r I s v e n t e d t o t h e a tmosphe re Jt an 
emergency r a t e when the p l u n g e r i s moved upward by a v e r t i c a l f o r c e . 
The l e n g t h o f t i m e t h a t t h e r e n t i n g v a l v e r emains open l a govrr-ned 
by t h e vo lume o f the t i m i n g r e s e r v o i r , and I n t h e i n s t a n t case l e 
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22 s e c o n d s . Guards are provided at thp f r o n t and r e a r of the 
p l u n g e r to p r e v e n t t n e o p e r a t i o n o f t r e p l u n g e r by any f o r c e 
n o t d i r e c t e d v e r t i c a l l y upward. Tne a u t o m a t i c t r a i n - s t o p v a l v e 
I s so l o c a t e d t n a t t h e p l u n g e r w i l l engage the t r i p p e r o f tne 
a u t o m a t i c t r a i n - s t o p t r i p p i n g d e v i c e wnen t h e d e v i c e i s in 
t r i p p i n g p o s i t i o n . Tne 12; 54 p . m, t r a i n f rom Newark c o n s i s t e d 
o f u n i t s o f t n i e t y p e . 

U n i t s o p e r a t i n g o n l y o y e r t he H„& M. a r e no t equ ipped wi th 
t h i s t y p e o f a u t o m a t i c t r a i n - s t o p v a l v e . A t t h e time o f t h e 
a c c i d e n t each o f these u n i t s was equ ipped w i t h two s e l f - r e s e t t i n g 
t r j p c o c k s , one o f fthlch vae mounted on an e x t e n s i o n o f the 
i n b l d e t ruck e q u a l i s e r on the oppos i s i d e o f the un i t f rom each 
c o n t r o l compar tment . The s e l f - r e s e t t i n g t r i p cock c o n s i s t s o f a 
body, a r o t a r y v a l v e wi th a t t a c h e d h a n d l e , a v a l v e s p r i n g to hold 
the r o t a r y v a l v e on i t s seat when t h e r e I s no a i r p r e s s u r e on the 
v a l v e , and a r e t u r n s p r i n g . Tn c l o s e d p o s i t i o n the hand le e x t e n d s 
v e r t i c a l l y downward. The s e l f - r e s e t t i n g t r i p cock 1s so l o c a t e d 
t h a t the h a n d l e w i l j engage the t r i p p e r o f the a u t o m a t i c t r a i n -
s t o p t r i p p i n g dev io t f whrn the d e v i c e i s i n t r i p o l n g p o s i t i o n . The 
chamber c o n t a i n i n g the r o t a r y v a l v e i s c o n n e c t e d to the b r a k e p i p e . 
The s e l f - r e s i t t i n g t r i p cock I s so ccn - . t ruc t ed that when t h e h a n d l e 
i s t u rned , p o r t s I n the r o t a r y va lve , v .n t b r a k e - p i p e a i r to the 
a tmosphere a t an emergency r e t p . F r i c t i o n b e t w e e n the r o t a r y v a l v e 
and i t s s e a t n o l d s the v a l v e i n open p o r t i o n . As b r a k e - p i p e 
p r e s s u r e d e c r e a s e s , f r i c t i o n be tween the r o t a r y v a l v e and I t s seat 
d e c r e a s e s u n t i l the f o r c e e x e r t e d by thp r e t u r n sp r ing i s s u f f i c i e n t 
t o r p t u m t h e r o t a r / v a l v e to c l o s e d p o s i t i o n . The s e l f - r e s e t t i n g 
t r i p cock i s no t p r o v i d e d v r i t h a means of d e l a y i n g the r e s e t t i n g 
o f t n e cock f o r a p r e d e t e r m i n e d t l m> i n t e r v a l ™ The 1:06 p . m. 
t r a i n from Jou rna l Sauare c o n s i s t e d o f u n i t q o f t h i s t y p e . 

The a u t o m a t i c t ra3n™stop t r i p p i ^ ' l e v i c e s a r e o p e r a t e d e l e c t r o -
p n e u m a t l c a l l y . The o p e r a t i n g mechanism o f each d e v i c e I s l o c a t e d 
be tween the r a i l s . A s h a f t e x t e n d s a t r i ^ h l a n g l e s t o the t r a c k , 
and t o the o u t s i d e o f each r a i l . The t r i p p e r arms f o r the a u t o ­
m a t i c t r a i n - s t o p v a l v e a r e a t t a c h e d to one end o f t h e s h a f t , and 
the t r i p p e r arm f o r the s e l f - r e s e t L i n ^ x-p'p cock i s a t t a c h e d t o 
d i e o p p o s i t e end. They a r e l o c a t e d , r < - - i > < . t i v e l y , on t h e r i g h t 
end l e f t s i d e s o i t h e t r a c k r e l a t i v e tn the d i r e c t i o n o f the c u r r e n t 
of t r a f f i c . The t r i p p e r arms a r e so l . r f t p d t h a t the t r i p p e r f o r 
a c t u a t i n g o n e t y p e o f v a l v e w i l l n o t C O P I « I n c o n t a c t w i t h the 
o t n e r t y p e * I n n o n - t r i p p i n g p o s i t i o n the t r i p p e r arme a r e a t en 
a n O e o f a p p r o x i m a t e l y 45 d e g r e e s . I n moving t o t r i p p i n g p o s i t i o n 
t r e s h a f t t u rns th rough an a n g l e o f a p r r o x i i i a t e l y 45 d e g r e e s , 
r f a c i n g t h e t r i p p e r arms I n vortloal p o ^ M o n . 
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The t r i p p e r arms f o r the automatic t r a i n - s t o p v a l v e are 
p rov ided wi th a t r i p p e r head p i v o t e d between the tops o f the 
arms* The t r i p p e r head has three lugs p r o j e c t i n g r a d i a l l y . 
The middle l ug I s held I n alignment wi th the t r i p p e r arms by 
a h e l i c a l sp r ing . The lugs are so spaced that when the auto­
matic t r a i n - s t o p v a l v e o f a car passes ove r the t r i p p e r , the 
f ron t guard o f the automatic t r a in - s top v a l v e s t r i k e s the middle 
l u g and f o r c e s the head to r e v o l v e about I t s p i v o t . The rea r 
l ug o f the t r i p p e r head then engages the automatic t r a in - s top 
v a l v e plunger and f o r c e s i t upward. A f t e r the automatic t r a i n -
stop v a l v e of a car passes over the t r i p p e r , the t r i p p e r head 
I s r e s t o r ed to I t s o r i g i n a l p o s i t i o n by the h e l i c a l spr ing . 

The t r i p p e r arm f o r the s e l f - r e s e t t i n g t r i p cock i s p r o ­
v ided wi th a bar three Inches i n l eng th , extending across the 
top o f the t r i p p e r arm, and a t r i g h t angles to the t r i p p e r arm 
and the r a i l . 

Dl scussion 

The speed - Ind ica t ion marker of a r i g n a l , when i l l umina ted , 
i n d i c a t e s the a l l o w a b l e speed to the next s i g n a l , and that the 
blocK o f tha t s i g n a l and the s e c t i o n of track between the s igna l 
i n advance and a c u t - s e c t i o n , i f used, are unoccupied. A r e ­
pea t e r speed - ind ica t ion marker repeats the i n d i c a t i o n of the 
marker o f the s igna l in advance. When a s igna l I n d i c a t e s Stop-
and-proceed and an I l lumina ted speed - ind i ca t i on marker i s d i s ­
p l ayed , the s igna l IS i n d i c a t i n g Stop-and-proceed because o f the 
In f luence o f the t iming d e v i c e of the s igna l and not because o f 
t rack occupancy. Under the ru l e s o f t h i s c a r r i e r , when a t r a i n 
passes a s i g n a l I n d i c a t i n g Caution, the speed o f the t r a i n should 
be so governed that there may be no p o s s i b i l i t y o f the t r a i n 
pass ing the next s igna l wh i l e the s igna l i n d i c a t e s Stop-and-
p roceed . The ru l e s a l so p r o v i d e that when a t r a i n passes a s i g n a l 
I n d i c a t i n g Caution, i f an I l lumina ted s p e e d - i n d i c a t i o n marker 
I s d i sp l ayed the t r a i n should be operated In such manner that the 
speed of tne t r a in i s maintained In the block of tha t s igna l a t 
the speed Ind ica ted by the i l lumina ted marker. According to the 
I n t e r p r e t a t i o n s o f the c a r r i e r , when a t r a in i s p roceeding In a 
b lock at the speed i nd i ca t ed by the I l lumina ted speed - Ind i ca t i on 
marker o f the s ignal at the entrance of that b lock , and the s i g n a l 
In advance i n d i c a t e s Stop-and-prooeed and an i l lumina ted speed-
I n d i c a t i o n marker i s d i sp l ayed , the motorman I s r equ i red to approach 
the s igna l expect ing the a c t i o n of the t iming d e v i c e to change 
the i n d i c a t i o n to Caution and to move the automatic t r a in - s top 
d e v i c e to non- t r ipp ing p o s i t i o n as the t r a in c l o s e l y approaches 
the s i g n a l . 
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s igna l 383 ind ica ted Stop-and-proceed and that the speed-
i n d i c a t i o n marker was dark, and that when he f i r s t observed the 
s i g n a l he immediately p laced the brake v a l v e In emergency p o s i t i o n . 
When he saw the markers o f the preceding t r a in he placed the con­
t r o l l e r handle in r eve r se p o s i t i o n In an e f f o r t to stop the t r a i n 
be fo re the c o l l i s i o n occurred . He was unable to es t imate the 
speed o f the t r a i n at tne time o f the c o l l i s i o n . Tne conductor 
said that he d id not n o t i c e a brake a p p l i c a t i o n in the v i c i n i t y 
o f s igna l 381. He said that he was unaware o f anything being 
wrong u n t i l the brakes o f the t r a i n were app l i ed In emergency. 

Before the acc ident occurred the motormen of four eas t -
bound t r a ins observed tha t the t iming d e v i c e o f s i g n a l 383 was 
s low. This condi t ion was r epo r t ed , and a signalman was assigned 
to check the d e v i c e . He a r r i v e d at the p o r t a l s o f the tunnels 
about 1:10 p . m., a f t e r the acc iden t had occurred . He said that 
a t t h i s time s igna l 381 Ind i ca t ed Stop-and-proceed, the speed-
I n d i c a t i o n marker was dark, and the t r a i n - s t o p t r i p p i n g d e v i c e 
was In t r i p p i n g p o s l t l o n . He said that as he proceeded eastward 
he saw that the r epea t e r s p e e d - I n d i c a t i o n marker o f s igna l 383 
was dark, and that when he reached s i g n a l 383 the s igna l i n d i ­
cated Stop-and-proceed, the speed- ind ica t ion marker was dark, and 
the t r a i n - s t o p t r i p p i n g d e v i c e was In non- t r ipp ing p o s i t i o n . These 
a r e the proper aspects o f the s i g n a l s and p o s i t i o n s of the t r i p p i n g 
d e v i c e s when the b lock o f s ignal 381 I s c l ea r and the t rack l e 
occupied between s igna l 383 and trie c u t - s e c t i o n . 

There was no da/rage to the s igna l equipment as a r e s u l t 
o f the a c c i d e n t . I n s p e c t i o n and t e s t s of the s i g n a l apparatus 
I n the v i c i n i t y o f the p o i n t of acc iden t were begun by f o r c e s o f 
the c a r r i e r ' s s ignal department about 7 hours a f t e r the acc ident 
occur red . With the except ion o f the d e f e c t i v e t iming d e v i c e o f 
s i g n a l 383, no cond i t ion USLS found which would have caused an 
Improper ope ra t ion o f the s i g n a l system. 

The s p e c i f i e d time i n t e r v a l f o r the ope ra t ion o f the t iming 
d e v i c e of s i g n a l 383 i s 17 seconds. A f t e r the acc iden t occurred 
I t was found that the t iming d e v i c e o f the s igna l was e r r a t i c 
and that the shor tes t time I n t e r v a l r equ i red f o r the ope ra t ion 
o f the d e v i c e was 27 seconds. Teats d i s c l o s e d that the automatic 
t r a i n - s t o p t r i p p i n g d e v i c e of the s igna l moved from t r i pp ing to 
non - t r i pp ing p o s i t i o n 2 seconds a f t e r the track c i r c u i t o f the 
s i g n a l was shunted. The engineer o f the p reced ing t r a i n said that 

I
he stopped be fo re pass ing t h i s s i g n a l . However, the s igna l i s 
fcrisible from the west throughout a d i s tance o f o n l y 307 f e e t , and 
t e s t s made a f t e r the acc iden t occurred I n d i c a t e that unless the 
speed o f the t r a i n was cons iderab ly l e s s than est imated by the 
engineer i t i s improbable that the t r a i n could have been stopped 
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s h o r t o f the s i g n a l a f t e r the s i g n a l became v i s i b l e t o the 
e n g i n e e r . Examina t ion o f the eauipment o f t h i s t r p i n a f t e r t h e 
a c c i d e n t o c c u r r e d d i s c l o s e d t h a t t h e p l u n g e r o f the a u t o m a t i c ^ £ 
t r a i n - s t o p v a l v e on the second u n i t va s broken and t h e r e was 
d i r t under the p i l o t v a l v e . From the f a c t s t h a t t h e conduc to r 
of t h i s t r a i n heard a i r e s c a c i n g f rom undernea th t h e f r o n t end 
o f t h e second u n i t and t h a t the b r a k e s o f the t r a i n became a p p l i e d 
i n emergency s e v e r a l t i m e s a f t e r the t r a i n pa s sed s i g n a l 383, i t 
appea r s t h a t the second u n i t passed the t r i p p i n g d e v i c e o f the 
s i g n a l w h i l e the d e v i c e was In t r i p p i n g p o s i t i o n end tha t because 
o f the d e f e c t i v e and d i r t y c o n d i t i o n o f the a u t o m a t i c t r a i n - s t o p 
v a l v e o f t h e second u n i t t he b rakes o f the t r a i n cou ld not be 
m a i n t a i n e d i n r e l e a s e a f t e r t he v a l v e vas a c t u a t e d . No o b s t r u c t i o n 
v a s found on the t r a c k s t r u c t u r e which migh t have t r i p p e d t h e 
v a l v e . 

A f t e r the a c c i d e n t o c c u r r e d t e s t s were p e r f o r m e d w i t h t r a i n s 
c o n s i s t i n g o f two u n i t s s i m i l a r t o t h e u n i t s o f the 1:06 p . m. 
t r a i n from Jou rna l S q u a r e . A runn ing t e s t was made to d e t e r m i n e 
whe the r t h e a u t o m a t i c b r a k e a p p l i c a t i o n p roduced by the t r i p p i n g 
o f the s e l f - r e s e t t i n g t r i p cock by the a u t o m a t i c t r a i n - s t o p t r i p p i n g 
d e v i c e c o u l d be r e l e a s e d b e f o r e the t r a i n s t o p p e d . S i g n a l 381 
was caused to i n d i c a t e S t o p - a n d - p r o c e e d , and the a u t o m a t i c t r a i n -
s t o p d e v i c e was s e t i n t r i p p i n g p o s i t i o n . The t e s t t r a i n then 
approached the s i g n a l a t an e s t i m a t e d speed of 35 m i l e s p e r h o u r . 
Wnen the t r a i n was about 20 f e e t wes t o f the s i g n a l , t he h a n d l e 
o f the b r a k e v a l v e was moved to emergency p o s i t i o n and the c o n ­
t r o l l e r h a n d l e wes h e l d I n f u l l p a r a l l e l p o s i t i o n . When b r a k e -
p i p e p r e s s u r e was d e p l e t e d , as i n d i c a t e d by the b r a k e - p i p e g a u g e , 
t h e b r a k e - v a l v e h a n d l e was i m n e d i a t e l y moved to r e l e a s e p o s i t i o n . 
I t was found t h a t the s e l f - r e s e t t i n g t r i p cocks on b o t h u n i t s o f 
t h e t r a i n w e r e t r i p p e d , and t h a t they a u t o m a t i c a l l y r e s e t as the 
b r a k e - p i p e p r e s s u r e approached z e r o . The speed d e c r e a s e d momen­
t a r i l y to an e s t i m a t e d speed o f 3? m i l e s p e r hour , a t which t i m e 
t h e b rakes w e r e f u l l y r e l e a s e d . S t a n d i n g t e s t s d i s c l o s e d tha t an 
a u t o m a t i c t r a i n - s t o p b r a k e a p p l i c a t i o n can be r e l e a s e d i n the same 
manner i f the b r a k e - v a l v e h a n d l e i s moved to emergency p o s i t i o n 
e i t h e r I m m e d i a t e l y b e f o r e o r i m m e d i a t e l y a f t e r t h e s e l f - r e s e t t i n g 
t r i p cock i s o p e r a t e d , and then moved to r e l e a s e p o s i t i o n i m m e d i a t e l y 
a f t e r b r a k e - p i p e p r e s s u r e I s d e p l e t e d . Because o f c u r v a t u r e o f t h e 
t r a c k and t h e v a i l o f the t u n n e l , s i g n a l 383 f i r s t becomes v i s i b l e 
f rom t h e w e s t a t a d i s t a n c e o f 30? f e e t , and the markers o f a t r a i n 
s t a n d i n g a t t he p o i n t o f a c c i d e n t f i r s t become v i s i b l e a t a d i s t a n c e 
o f 371 f e e t . Two t e s t s w e r e made to d e t e r m i n e s t o p p i n g d i s t a n c e s 
I n the Immedia te v i c i n i t y o f the p o i n t o f a c c i d e n t . I n each t e s t t h e 
t r a i n wag moving a t an e s t i m a t e d speed o f 35 m i l e s p e r hour , and 
an emergency a p p l i c a t i o n o f the b r a k e s was made a t t h e p o i n t from 
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which the markers o f a t r a i n a t t h e p o i n t o f a c c i d e n t cou ld f i r s t 
oe s een . I n t h e f i r s t t e s t the t r a i n s topped i n a d i s t a n c e o f 632 
f e e t , and I n the second t e s t I t s topped I n a d i s t a n c e o f 566 f e e t . 

The s i g n a l sys tem i s so d e s i g n e d t h a t when t h e t r a c k c i r ­
c u i t o f t h e s e c t i o n o f t r a c k b e t v e e n s i g n a l 363 and the c u t - s e c t i o n 
i s shunted, the t r a c k r e l a y w i l l be d e - e n c i g i z e d . Under t h i s 
c o n d i t i o n , s l g n p l 381 I n d i c a t e s S t o p - a n d - p r o c e e d . A c i r c u i t 
I n d e p e n d e n t o f the s i g n a l c i r c u i t s i s p r o v i d e d f o r t h e s p e e d - i n d i ­
c a t i o n marker o f s i g n a l 3 8 1 , and t h e marker i s no t i l l u m i n a t e d 
itfhen the t r a c k c i r c u i t b e t v e e n s i g n a l 383 and t h e c u t - s e c t i o n I s 
shun ted . A m u l t i p l e c i r c u i t I s p r o v i d e d f o r t h e s p e e d - I n d i c a t i o n 
marker o f s i g n a l 383 and t h e r e p e a t e r s p e e d - i n d i c a t i o n marker o f 
t h i s s i g n a l , and i f the s p e e d - i n d i c a t i o n marker o f the s i g n a l I s 
n o t I l l u m i n a t e d t h e r e p e a t e r s p e e d - i n d i c a t i o n marker i s n o t i l ­
l u m i n a t e d . W h i l e the t r a c k r e l a y o f the s e c t i o n o f t r a c k b e t w e e n 
s i g n a l 383 and the c u t - s e c t i o n i s d e - e n e r g i z e d , t h r e e s e p a r a t e 
d e f e c t s o f t h e s i g n a l sys tem would have to o c c u r i n o r d e r f o r 
s i g n a l 381 to d i s p l a y a g r e e n - o v e r - y e l l o w a s p e c t , f o r the s p e e d -
i n d i c a t i o n marker o f s i g n a l 381 to be I l l u m i n a t e d , and f o r "the 
r e p e a t e r s p e e d - i n d i c a t i o n marker o f s i g n a l 383 t o be I l l u m i n a t e d . 
T e s t s o f the s i g n a l sys tem d i s c l o s e d no c o n d i t i o n , o t h e r t hen t h e 
d e f e c t i v e t i m i n g d e v i c e o f s i g n a l 383, which x o u l d cause the 
sys tem t o f u n c t i o n o t h e r than aq i n t e n d e d . These t e s t s i n d i c a t e d 
t h a t s i g n a l 381 shou ld have i n d i c a t e d S t o p - a n d - p r o c e e d , the s p e e d -
I n d i c a t i o n marker o f t h i s s i g n a l should have b e e n da rk , t h e a u t o ­
m a t i c t r a i n - s t o p t r i p p i n g d e v i c e a t t h i s s i g n a l shou ld have b e e n 
I n t r i p p i n g p o s i t i o n , and the r e p e a t e r s p e c d - l n d l c a t i c n marker o f 
s i g n a l 383 should have been dark a t the t ime the f o l l o w i n g t r a i n 
pa s sed them. T r s l n movemente i n t h e tunne l I n T.rhlch t h e a c c i d e n t 
o c c u r r e d a r e f r e q u e n t , t h e t r a c k s i n t h e tunnel a r e not exposed 
t o t h e w e a t h e r , and the p a s s e n g e r u n i t s o p e r a t i n g on t h i s l i n e 
a r e n o t e q u i p p e d w i t h sandinp d e v i c e s . Under t h e s e t r a c k c o n d i t i o n s , 
t he p o s s i b i l i t y t h a t a f o u r - u n i t t r a i n would f a i l t o shunt a t r a c k 
c i r c u i t i s e x t r e m e l y r e m o t e . 

The t e s t s which were made w i t h t h e t y p e o f equipment used on 
t h e f o l l o w i n g t r a i n d i s c l o s e d t h a t , a f t e r t he b r a k e s were a p p l i e d 
by the a c t i o n o f the a u t o m a t i c t r a i n - s t o p t r i p p i n g d e v i c e , the 
s e l f - r e s e t t i n g t r i p cock on t h i s equipment d id n o t p r e v e n t t h e 
b r a k e s f rom b e i n g r e l a s e d b e f o r e t h e t r a i n had e top-oed . S e c t i o n 
136 .506 o f t h e Commis s ion ' s o r d e r o f O c t o b e r 1, 1950, I n Ex P a r t e 
1 7 1 , R u l e s , S tandards and I n s t r u c t i o n s , r e q u i r e s I n p a r t t h a t the 
a u t o m a t i c t r a i n - s t o p a p p a r a t u s s h a l l p r e v e n t r e l e a s e o f t h e b r a k e s 
a f t e r a u t o m a t i c a p p l i c a t i o n u n t i l a r e s e t d e v i c e has been o p e r a t e d . 
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The reset device shall be arranged so that the brakes cannot be 
released until the train has been stopped, or it shall be located 
so that it cannot be operated by an enginema.n vltnout leaving his 
accustomed position In the cab. The automatic train-atop equip­
ment on H.& K, cars using tne self-resetting trip cocks did not, 
at the time of the accident, comply with the requirements of this 
Section of the Commission's order. Since the accident occurred 
a program has been undertaken to modify the self-resetting trip 
cock In such manner that the brakes of a train cannot be released 
after an automatic train-stop application until the train has 
stopped and the handle of tne t r ip cock has been reset manually. 
The carrier plane to have a l l tr ip cocks of this type so modified 
by March 1, 1956. 

Cause 
It is found that this accident was caused by failure to 

operate a following train in accordance with signal indications. 
Dated at Washington, D. C, this seventh 
day of FebruarV, 1956 . 

By the Commission, Commissioner Clarke. 

( S E A L ) HAROLD D. McCOY, 
Secretary. 


