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R e a d v i l l e , M a s s . 

H e a d - e n d collision 

Pas sender 
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1 3 4 4 

25 m. p . h. 

I n t e r l o c k i n g 

S i n g l e ; 3° curve; : Three; tangent; 
p r a c t i c a l l y level p r a c t i c a l l y level 

Clear 
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accordance w i t h i n t e r l o c k i n g 
signal i n d i c a t i o n s 

535 

1401 

9 cars 

S t a n d i n g 
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I N T E R S T A T E COMMERCE COMMISSION 

INVESTIGATION NO. 2985 

IN THE M A T T E R OF M A K I N G A C C I D E N T I N V E S T I G A T I O N R E P O R T S 
UNDER THE A C C I D E N T R E P O R T S ACT OF MAY 6, 1 9 1 0 . 

THE N E W Y O R K , N E W HAVEN AND H A R T F O R D R A I L R O A D COMPANY 

June 25, 1 9 4 6 . 

A c c i d e n t at R e a d v i l l e , M a s s . , on A p r i l 21, 1 9 4 5 , caused 
by failure to ooerate N o . 535 in a c c o r d a n c e w i t h 
i n t e r l o c k i n g signal i n d i c a t i o n s . 

1 
R E P O R T OF THE COMMISSION 

P A T T E R S O N , C o m m i s s i o n e r : 

On April 21, 1 9 4 6 , there was a h e a d - e n d c o l l i s i o n b e 
tween two p a s s e n g e r trains on the N e w Y o r k , N e w Haven and 
H a r t f o r d Railroad at R e a d v i l l e , M a s s . , w h i c h resulted In 
the d e a t n of 2 t r a i n - s e r v i c e employees and 1 t r a v e l i n g 
f i r e m a n , and the injury of 461 p a s s e n g e r s , 2 r a i l w a y - m a i l 
c l e r k s , 12 t r a i n - s e r v i c e employees on d u t y and 3 t r a i n -
s e r v i c e employees off duty. This accident was i n v e s t i g a t e d 
in conjunction w i t h r e p r e s e n t a t i v e s of tne M a s s a c h u s e t t s 
D e p a r t m e n t of P u b l i c U t i l i t i e s . 

-•-Under authority of section 17 (2) of the I n t e r s t a t e Com
m e r c e Act the a b o v e - e n t i t l e d p r o c e e d i n g was r e f e r r e d by the 
C o m m i s s i o n to C o m m i s s i o n e r P a t t e r s o n for c o n s i d e r a t i o n and 
d i s p o s i t i o n . 
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Location of Accident and M e t h o d of O p e r a t i o n 

This accident occurred on that p a r t of the B o s t o n D i v i s i o n 
e x t e n d i n g between P u t n a m , Conn., and B o s t o n , M a s s . , 5 1 . 3 5 m i l e s . 
W i t n i n i n t e r l o c k i n g l i m i t s at R e a d v i l l e , 5 1 . 7 2 m i l e s east of 
P u t n a m , a s i n g l e - t r a c k line of the B o s t o n D i v i s i o n and a three-
t r a c k line of the P r o v i d e n c e D i v i s i o n converge and extend east
w a r d 9.63 miles to B o s t o n as a t h r e e - t r a c k line of the B o s t o n 
D i v i s i o n . From n o r t h to south the m a i n tracks of the t h r e e -
track line are d e s i g n a t e d as N o . 1, w e s t w a r d , and N o s . 2 and 4, 
eastward. On the s i n g l e - t r a c k line trains are o p e r a t e d by-
t i m e t a b l e , train o r d e r s and an automatic b l o c k - s i g n a l system, 
T r a i n s m o v i n g w i t h the current of traffic on the t h r e e - t r a c k 
line are operated b y signal i n d i c a t i o n s . The s i n g l e - t r a c k line 
c o n n e c t s w i t h track N o . 1 at switch 7 4 , located 348 feet east 
of S i g n a l Station 1 8 1 . C r o s s o v e r N o . 77 is 265 feet in length 
and connects tracks N o s . 1 and 2. T h e west switch of crossover 
N o . 77 is 40 feet east of switch 7 4 . The accident o c c u r r e d on 
the s i n g l e - t r a c k l i n e at a p o i n t 109 feet west of s w i t c h 7 4 . 
From the west on the single-track line there are, in succession, 
a t a n g e n t 1,175 feet in length, a 6 curve to the r i g h t 155 
feet, a tangent 170 feet, a 2°30' curve to the left 1 6 0 feet, 
a t a n g e n t 8 4 feet, and a 3° curve to the right 1 1 2 feet to the 
point of accident and 109 feet e a s t w a r d . From the east on 
track N o . 1 there is a tangent 4,375 feet to switch 7 4 and a 
c o n s i d e r a b l e d i s t a n c e w e s t w a r d . The grade is p r a c t i c a l l y l e v e l . 

S e m i - a u t o m a t i c h o m e signals 1-R and 45, g o v e r n i n g east-
b o u n d m o v e m e n t s from the s i n g l e - t r a c k line to the t h r e e - t r a c k 
l i n e , are located, r e s p e c t i v e l y , 3,361 feet and 833 feet west 
of the point of a c c i d e n t . A u t o m a t i c signals 221.21 and D - 9 7 
and s e m i - a u t o m a t i c home signal 96, g o v e r n i n g w e s t - b o u n d m o v e 
m e n t s on track N o . 1, are located, r e s p e c t i v e l y , 7,221 feet, 
5,674 feet and 590 feet east of the p o i n t of a c c i d e n t . S i g n a l s 
1-R, 45, and 96 are of the two-arm, semaphore type, and signals 
2 2 1 . 2 1 and D - 9 7 are of the one-arm, semaphore type. These sig
n a l s are c o n t i n u o u s l y lighted. The involved night a s p e c t s and 
c o r r e s p o n d i n g i n d i c a t i o n s and n a m e s of these signals are as 
f o l l o w s : 
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Signal Aspect Indication Name 

1-R Red o^er yellow Proceed through cross- Medium approach 
over or turn-out at signal, 
medium speed preparing 
to stop at next signal. 

45 Red over green Proceed through cross- Medium clear 
over or turn-out at signal, 
medium speed. 

221.21 G-reen Proceed. Clear signal. 

D-97 Yellow Proceed preparing to Approach sig-
stop at next signal. nal. 
Train exceeding medium 
speed must at once re
duce to that speed. 

96 Red over red Stop. Stop signal. 

The interlocking at Signal Station 181 consists of sn 
electrical machine having 1 7 working levers in a 35-lever frame 
and a mechanical machine having 48 working levers in a 60-lever 
frame. Approach, route and mechanical locking are provided. 
Time releases in connection with approach locking are provided. 
An illuminated track diagram is provided and is so arranged 
that when the interlocking home signals display proceed, green 
lights are displayed on the track diagram, and track occupancy 
is indicated by red lights. The controlling circuits are so 
arranged that, when the route is lined for movement from the 
single-track line through crossover No. 77 to track No. 2, sig
nal D-97 displays proceed-preparing-to-stop-at-next-signal, and 
signal 96 displays stop, and, if the track immediately east of 
signals 1-R and 45 is unoccupied, signal 1-R displays proceed- " 
through-crossover-at-medium-speed-preporing-to-stop-at-next-
signal and signal 45 displays proceed-througn-crossover-at-
medium-speed. The approach-locking circuit on track No. 1 
extends 13,308 feet east of signal 96. The time release is 
arranged to operate in 2 minutes 30 seconds. 

Operating rules read in part as follows: 

DEFINITIONS. 
* # 

MEDIUM SPEED.—A speed not exceeding 30 miles 
per hour. 
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34. I m m e d i a t e l y upon seeing a signal a f f e c t 
ing the m o v e m e n t of tasir train or engine, the 
engineman and fireman must, and when p r a e t i c a b l e 
the trainmen w i l l , call its i n d i c a t i o n to each 
o t h e r . 

9 8 . ' T r a i n s must approach ** * * j u n c t i o n s 
* ' * * prepared to stop, u n l e s s the switches are 
p r o p e r l y lined, signals indicate proceed, and 
track is clear. * * * 

6 6 3 . U n l e s s o t h e r w i s e p r o v i d e d , trains or 
engines must not p a s s an i n t e r l o c k i n g signal i n d i 
cating stop, * * *. E n g i n e m e n or trainmen must 
not proceed on hand signal or Clearance Form X 
u n t i l after their train or engine h a s b e e n b r o u g h t 
to a. stop. * * * 

The maximum authorised, speed for the east-bound train 
t h r o u g h the crossover was 30 m i l e s p e r h o u r , and the m a x i m u m 
a u t h o r i z e d speed for the w e s c - b o U n d train on track N o . 1 w a s 
70 m i l e s per h o u r . 

D e s c r i p t i o n of Accident 

N o . 1 3 4 , an east-bound, f i r s t - c l a s s p a s s e n g e r train, was 
en route from P u t n a m to B o s t o n via R e a d v i l i e . This train con
sisted of engine 1 3 4 4 , one bagr? vge car and five coa,ches, in the 
o r d e r named. Tne first car was of s t e e l - u n d e r f r a m e c o n s t r u c 
tion and the r e m a i n d e r were of a l l - s t e e l c o n s t r u c t i o n . This 
train d e p a r t e d from N o r w o o d C e n t r a l , the last open o f f i c e , 5.33 
m i l e s west of R e a d v i l l e , at 1 0 : 0 7 p. m., 16 m i n u t e s late, passed 
signal 1-R, w n i c h d i s p l a y e d p r o c e e d - t h r o u g h - t u r n o u t - a t - m e d i u m -
s p e e d - p r e p a r i n g - t o - s t o p - a t - n c x t - s i g n a l , passed signal 4 5 , w h i c h 
d i s p l a y e d p r o c e e d - t h r o u g h - c r o s s o v e r - a t - m e d i u m - s p e e d , and w h i l e 
m o v i n g on tne s i n g l e - t r a c k line at an e s t i m a t e d spoed of 25 
m i l e s p e r h o u r it collided i,dth N o . 535 at a p o i n t 1 0 9 feet 
viest of switcn 7 4 . 

N o . 535, a. w e s t - b o u n d f i r s t - c l a s s p a s s e n g e r train, was 
en route from B o s t o n to P r o v i d e n c e , R. I., v i a R e a d v i l l e . , This 
train consisted of engine 1 4 0 1 , one coach, two b a g g a g e cars and 
six c o a c h e s , in the ord,er named. The second a.n,d third cars 
were of s t e e l - u n d e r f r a m e c o n s t r u c t i o n and the r e m a i n d e r w e r e of 
a l l - s t e e l c o n s t r u c t i o n . This train d e p a r t e d from B a c k Bay, 
B o s t o n , the last open o f f i c e , 8.35 m i l e s east of R e a d v i l l e , at 
1 0 : 0 4 p . m., on time, p a s s e d signal D - 9 7 , w h i c h d i s p l a y e d 
p r o c e e d ~ p r e p r r i n g - t o - s t o p - a t - n e x t - s i g n . i l , passed signal 9 6 , 
w h i c h d i s p l a y e d stop, ran t h r o u g h the w e s t switch of c r o s s o v e r 
N o . 7 7 , which was l i n e d against Nc. 535, entered the s i n g l e -
t r a c k line at switch 7 4 and stopped 109 feet west of the switch. 
I m m e d i a t e l y afterward N o . 535 wis struck by N o . 1 3 4 . 

The force of the impact moved N o . 535 b a c k w a r d about 80 
feet. The engine of N o . 535 w a s d e r a i l e d but remained upright 

http://proceed~preprring-to-stop-at-next-sign.il
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pn the roadbed, The front end of the engine was b a d l y damaged. 
The cab of the engine of N o . 1 3 4 was d e m o l i s h e d and the tender 
was badly d a m a g e d . The s u p e r s t r u c t u r e of the first c a r was 
d e m o l i s h e d . 

The w e a t h e r w a s clear at the time of the a c c i d e n t , w h i c h 
o c c u r r e d about 1 0 ; 1 5 p . m. 

The e n g i n e e r and the fireman of N o . 1 3 4 , and a t r a v e l i n g 
f i r e m a n who was on N o . 1 3 4 , w e r e killed. The c o n d u c t o r and 
f o u r b r a k e m e n of N o . 1 3 4 , and the engineer, the f i r e m a n , the 
c o n d u c t o r and four b r a k e m e n of N o . 535 were injured. 

E n g i n e 1 4 0 1 , of N o . 535, is equipped w i t n a f e e d w a t e r 
pump, in the charge of the engineer, and a n o n - l i f t i n g i n j e c t o r 
in the charge of the fireman. These appliances supply the 
b o i l e r w i t h f e e d w a t e r . This engine is equipped w i t h one 8-1/2-
incn c r o s s - c o m p o u n d c o m p r e s s o r and K o . 8-ET b r a k e e q u i p m e n t . 
The r e g u l a t i n g d e v i c e s were adjusted to supply b r a k e - p i p e 
p r e s r u r e of 11C p o u n d s and. m a i n - r e s e r v o i r p r e s s u r e of 130 to 
140 p o u n d s . Of tne cars of this train, two were equipped with 
c o n t r o l valves of the UC type, two with PM types, and five with 
PC types. 

D i s c u s s i o n 

The rules g o v e r n i n g o p e r a t i o n on this line p r o v i d e that a 
train r e c e i v i n g a p r o c e e d - p r e p r r i n g - t o - s t o p - a t - n e x t - s i g n a l 
i n d i c a t i o n must i m m e d i a t e l y reduce to a speed not in excess of 
30 m i l e s p e r h o u r and be p r e p a r e d to stop short of the next 
s i g n a l . A train must scop short of an i n t e r l o c k i n g signal d i s 
p l a y i n g stop, and. must not p a s s the signal until the signal 
i n d i c a t ? s proceed, or p r o p e r authority from the l e v e r m a n h a s 
b e e n received. A l l trains must approach junctions p r e p a r e d to 
stop unless tne switches are p r o p e r l y lined, the signals i n d i 
cate proceed, and tne track is clear. 

The i n v e s t i g a t i o n disclosed that about 10 p . m. the l e v e r 
man at Signal S t a t i o n 181 placed the c o n t r o l l i n g l e v e r s in 
p o s i t i o n for h o m e signal 96, g o v e r n i n g w e s t - b o u n d m o v e m e n t s on 
t r a c k N o . 1, to d i s p l a y stop and signal D - 9 7 to d i s p l a y proceed 
p r e p a r i n g - t p - s t o p - a t - n e x t - s i g n a l . The leverman said that, as 
No. 1 3 4 was r u n n i n g about 15 m i n u t e s late on its s c h e d u l e and 
No. 535 was about on tine, he was not certain w h i c h train would 
r e a c h the i n t e r l o c k i n g first, and at that time he did not line 
any route through tne i n t e r l o c k i n g . The approach of N o . 134 
was the first to be i n d i c a t e d on the track diagram, and about 
1 0 : 1 4 p. m. he lined crossover No. 77 for movement from track 
N o . 1 to track N o . 2, and switch 74 for movement from the 
s i n g l e - t r a c k line to track No. 1 so that N o . 1 3 4 could proceed 
eastward from the s i n g l e - t r a c k line to track N o . 2. Then he 
p l a c e d the c o n t r o l l i n g levers in p o s i t i o n for h o m e signal 1-R 
to display p r o c e e d - t h r o u g h - t u r n o u t - a t - m e d l u r n - s p e e d - p r e p a r l n g -
t o - s t o p - a t - n e x t - s i g n a l , and for h o m e signal 45 to d i s p l a y 
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p r o c e e d - t h r o u g h - c r o s s o v e r - a t - m e d i u m - s p e e d . 

As No* 1 3 4 was a p p r o a c h i n g R e a d v i l l e , the speed w a s about 
35 m i l e s p e r h o u r and the members of the train crew w e r e in 
va r i o u s cars throughout the train. S e v e r a l of these e m p l o y e e s 
said that as their train approached signal 45 they felt a ser
vice a p p l i c a t i o n of the b r a k e s , w h i c h was released soon a f t e r 
ward. Then there was slack action similar to that p r o d u c e d by 
the o p e n i n g of an engine t h r o t t l e . T h e s e employees w e r e assured 
by these actions that signal 45 dis p l a y e d an indicaption more 
f a v o r a b l e than stop. Tne first tney were aware of a n y t h i n g 
b e i n g w r o n g was wnen tne collision o c c u r r e d . The speed was 
about 25 miles p e r n o u r at the time of the accident. The bra k e s 
of tnis train h a d ' b e e n tested and had functioned p r o p e r l y 
en route.- The e n g i n e e r and the fireman were killed In the 
a c c i d e n t . 

As N o . 535 w a s a p p r o a c h i n g R e a d v i l l e , the speed w a s 76 
mil e s p e r h o u r , as inlic?ted by the tape of the speed r e c o r d e r 
v l t n w h i c h the engine is equipped. The h e a d l i g h t w a s lighted 
b r i g h t l y and the enginemen were m a i n t a i n i n g a lookout ahead. 
These employees said that signal 221.21 and D - 9 7 d i s p l a y e d p r o 
ceed for their train and. that they called the i n d i c a t i o n s . W n e n 
their train was about 4,0C0 feet east of signal D - 9 7 , the en
gineer p a r t i a l l y closed the throttle to avert e x c e s s i v e speed, 
and at that time tne safety valves opened and. vented excess 
steam. The f e e d w a t e r pump was not s u p p l y i n g the b o i l e r w i t h 
sufficient f e e d w a t e r and the e n g i n e e r i n s t r u c t e d the f i r e m a n to 
operat e the i n j e c t o r to assist in m a i n t a i n i n g a safe level of 
w a t e r in tne b o i l e r . ?he fireman was not famil i a r w i t h the 
o p e r a t i o n of the type of I n j e c t o r with w h i c h the engine was 
provided, and was unable to m a n i p u l a t e it so that w a t e r would be 
supplied to the b o i l e r . The engineer p r o c e e d e d to the left 
side of the cab to assist tne fireman in the p r o p e r m a n i p u l a 
tion of the i n j e c t o r . I/hen the engine was closely a p p r o a c h i n g 
signal D - 9 7 the fireman warned the e n g i n e e r that the signal 
i n d i c a t i o n had changed from proceed, to p r o c e e d - p r e p a r i n g - t o -
s t o p - a t - n e x t - s i g n a l . The e n g i n e e r said that he i m m e d i a t e l y 
returned to the right s e a t - b o x and looked out as the engine 
passed under the signa l . He closed the throttle and m a d e a 
2 0 - p o u n d b r a k e - p i p e r e d u c t i o n . Soon afterward h e p l a c e d the 
brake valve ir. service p o s i t i o n , which resulted in a c o n t i n u o u s 
brake-pipe r e d u c t i o n . In his opinion these r e d u c t i o n s were 
sufficient to stop his train short of signal 96. When the en
gine w a s about 2,000 feet east of signal 9 5 , he observed that 
tne signal d i s p l a y e d stop and, as the speed was not b e i n g 
p r o p e r l y controlled, he placed, the brake valve in e m e r g e n c y 
p o s i t i o n and the reverse l e v e r in p o s i t i o n for b a c k w a r d m o t i o n 
in an attempt to step his train short of signal 96. H o w e v e r , 
N o . 535 passed signal 96, stopped on the s i n g l e - t r a c k w i t n the 
front of tne engine at a point 590 feet west of the s i g n a l , and 
im m e d i a t e l y afterward N o . 535 was struck by N o . 1 3 4 . 

E x a m i n a t i o n i m m e d i a t e l y after the accident d i s c l o s e d that 
c r o s s o v e r N o . 77 was lined for movement from track N o . 1 to 
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t r a c k No, 2, and that the engine and first car of Nc. 535 had 
trailed t h r o u g h the west switch of tne c r o s s o v e r . The .control
l i n g circuits of the i n t e r l o c k i n g are so a r r a n g e d that when the 
route is lined for movement from the s i n g l e - t r a c k line through 
switch 74 to track N o . 1, thence through c r o s s o v e r N o . 77 to 
track No. 2, signal D-97 d i s p l a y s p r o c e e d - p r e p a r i n g - t o - s t o p - a t -
n e x t - s i g n a l and signal 90 d i s p l a y s stop. C o n s i d e r i n g that the *U 
a p p r o a c h - l o c k i n g circuit for signal 95 extends 1 3 , 3 0 8 feet e a s t ' 
of that signal, that the o p e r a t i o n of the time r e l e a s e required 
2 m i n u t e s 30 s e c o n d s , anc that the speed of N c . 535 was an aver
age of 75 m i l e s p e r h o u r throughout a d i s t a n c e of 1 0 , 3 0 0 feet 
and from 75 m i l e s p e r h o u r to about 35 miles p e r h o u r throughout 
3,003 feet, N o . 535 would traverse the d i s t a n c e b e t w e e n the east 
end of the a p p r o a c h circuit and home signal 95 in about 2 m i n 
u t e s , or less than the t i m e - r e l e a s e i n t e r v a l . T h e r e f o r e , during 
a p e r i o d of 2 m i n u t e s 30 seconds immediately p r e c e d i n g the tire 
of the accident, the route could not have been lined for No. 535 
and then lined for N o . 1 3 4 . In tests after the accident the 
i n t e r l o c k i n g f u n c t i o n e d p r o p e r l y . 

In r test after the accident, a train similar to N o . 535 
passed signal D - 9 7 at a speed of 71 miles p e r h o u r , which, ac
c o r d i n g to the engineer's statement, was the speed of No. 535 
as it p a s s e d that peine on tne night of the accident. I m m e d i 
ately after the engine '~>asser! sj gnal D - 9 7 , the e n g i n e e r closed, 
the throttle to dlrifting p o s i t i o n , made " 20-pound b r a k e - p i p e 
reduction and p l a c e d tne t r a c e valve in lap p o s i t i o n . As soon 
as tne b r a k e - p i p e exhaust ceased, the e n g i n e e r p l a c e d the brake 
valve in service p o s i t i o n , w n e i e it remained until the train 
stopped at a p o i n t 260 feet east of home signal 96 and 850 feet 
east of the point cf accident. The engirecr of N o . 535 may 
h a v e been confused since it appears that the brake application 
m a d e on tne night of the accident was started at a point con
siderably west of signal D - 3 7 . 

Cause 

It is found that tnis accident was erased, by failure to 
operate N o . 535 in accordance with i n t e r l o c k i n g signal i n d i 
cations . 

Dated at W a s h i n g t o n , D . C , this t w e n t y - s i x t h 
d a y of June, 1 9 4 6 . 

By the Commission, C o m m i s s i o n e r P a t t e r s o n . 

(SEAL) 
W. P. B A R T E L , 

S e c r e t a r y . 


