
INTERSTATE COMMERCE COMMISSION 

Ex Parte No. 184 
ACCIDENT AT UNION STATION, WASHINGTON, D. C. 

Submitted January 29, 1955 Decided February 17, 1955 

Accident at Union Station, Washington, D. C., on January 15, 
1955, caused by a train moving out of control as a result 
of the brakes on the rear 13 cars being inoperative from 
the locomotive because of a closed angle cock at the rear 
of the third car. 

Edward R. Brumley for the New York, New Haven and Hartford 
Railroad Company. 

George E. Hamilton, Jr., and John L, Hamilton for the 
Washington Terminal Company. 

A. Schrocder for the Pennsylvania Railroad Company, 
REPORT OF THE COMMISSION 

DIVISION 3, COMMISSIONERS PATTERSON, JOHNSON, AND KNUDSON 
PATTERSON, Commissioner: 

This is an Investigation by the Commission on Its own 
motion with respect to the facts, conditions, and circumstances 
connected with an accident which occurred on the line of the 
Washington Terminal Company at Union Station, Washington, D, C,, 
on January 15, 1953. Hearing was had at Washington, D. C , on 
January 25, 27, 28 and 29, 1955. The accident was a derailment 
of a passenger train and resulted in the injury of 62 passengers 
9 licensees in and about tne station, 4 Pullman Company employee 
1 train-service employee, and 11 station employees, 
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L o c a t i o n o f A c c i d e n t and Method o f O p e r a t i o n 

This a c c i d e n t o c c u r r e d on tha t p a r t o f the r a i l r oad , 
e x t e n d i n g between D i v i s i o n P o s t , 0*96 m i l e n o r t h o f 
Union S t a t i o n , and Union S t a t i o n , ' vasn ing ton . D, C, 
Passenge r t r a i n s o f the P e n n s y l v a n i a R a i l r o a d o p e r a t i n g i n t o 
and o a t o f Union S t a t i o n o p e r a t e ove r i t s Maryland D i v i s i o n 
between B a l t i m o r e , Md. , and D i v i s i o n P o s t , and o v e r the 
Terminal Company between D i v i s i o n Pose and Union Stat ion, , 2 o t h 
l i n e s a r e p r o v i d e d wi th a ca t ena ry system f o r the e l e c t r i c 
propals^on o f t r a i n s . North of D i v i s i o n P o s t , the Maryland 
D i v i s i o n oC the P e n n s y l v a n i a i s a d o u b l e - t r a c k l i n e o v e r which 
t r a i n s e r e o p e r a t e d by a u t o m a t i c b l o c k - s i g n a l and c a b - s i g n a l 
i n d i c a t i o n s supplemented by an au toma t i c s p e e d - c o n t r o l syr ocm. 
B e e r - o n ! 'C" I n t e r l o c k i n g , l o c a t e d immedia te ly sou th o f D i v i s i o n 
P o s t , and the no r th l i m i t s o f "K." I n t e r l o c k i n g , 0 C 4 7 m i l e 
so nth of D i v i s i o n P o s t , the l i n e of the Termina l Company i s a 
1 0 - t r a c k l i n e o v e r which t r a i n s a re o p e r a t e d by s i g n a l 
i n d i c a t i o n s , Tnese t r a c k s a re d e s i g n a t e d from west to ea s t as 
t r a c k s Nos , 34 to 4.3, i n c l u s i v e , Wi th in i n t e r l o c k i n g l i m i t s 
a t "K" I n t e r l o c k i n g t h e s e t r a c k s c o n v e r g e wi th 31 s t a t i o n t r a c k s 
which a r e d e s i g n a t e d from west to e a s t as t r a c k s Nos,, 1 to 5 1 , 
i n c l u s i v e * The a c c i d e n t o c c u r r e e a t the sou th end o f t r a c k i'o f 

1 6 . T racks Nos. 1 to 20^ I n c ] usj .ve, en te r the s t a t i o n a t s t r e e t 
l e v e l and a r e s tub end t racks* The o t h e r t r a c k s en te r the 
s t a t i o n a t a l o v e r l e v e l , A south-bound t r a i n moving on 
t r ack Mo,, 41 e n t e r s t r a c k No, 15 , which i s i n l i n e wi th t r a c k 
No, 40, tn rough a f a c i n g - p o i n t c r o s s o v e r l o c a t e d 2 ,140 f o o t 
no r th o f the sou th , o r s tub end o f t ract . No„ 1 6 . Each end o f 
t h i s c r o s s o v e r i s p r o v i d e d wi th No c 8 d o u b l e - s l i p s w i t c h e s 
and m o v a b l e - p o i n t f r o g s „ From the no r th , v i a the southward 
main t r a c k o f the P e n n s y l v a n i a , t r a c k No, 4 1 , and t r a c k Not IS, 
there a r e , i n s u c c e s s i o n , a t angen t more than 1 m i l e i n l e n g t h , 
a 5° c u r v e to the l e f t 1^720 f e e t , a tangent 1 ,540 f e e t to the 
c r o s s o v e r between t r a c k s ' N o s , 41 and 15 , "and a t angen t 2,1<1C 
f e e t from the c r o s s o v e r to the s tub end o f tra.ck No, 1 5 . From 
the n o r t h the grade I s , s u c c e s s i v e l y . 0 ,49 p e r c e n t a s c e n d i n g 
4,000 f o - t , 0 , 7 3 p e r c e n t d e s c e n d i n g 5 ,500 f e e t , l e v e l 112 f e a t , 
and 0 r 6 l p e r c e n t a s c e n d i n g 1.38G f e e t to the s t u b end o f t r a c k 
No, 1G. 

Au toma t i c s i g n a l 1339 , g o v e r n i n g sou th -bound movements on 
the southward main t r a c k of the P e n n s y l v a n i a , s e m i - a u t o m a t i c 
s i g n a l s 7GL, 46L, 24L, and 156L, g o v e r n i n g sou th-bound : :ovements 
on t r a c k n o , 4 1 , and s e m i - a u t o m a t i c s i g n a l s 12GL and S2L, 
g o v e r n i n g south-bound movements on t rack No„ 1 6 , are l o c a t e d ^ 
r e s p e c t i v e l y , 2 o 0 9 m i l e s , 5 ,030 f e e t , 3 ,970 f e e t . 5 ,510 f e e t ] , 
2 , 5 7 0 f e - t , 2 , 1 0 0 f e e t , a n d ' 1 , 6 9 0 f e e t n o r t h o f the s tub end' 
of t r a c k No, 1 5 , S i g n a l 1339 i s o f the p o s i t i o n - l i g h t t y p e , 
and the o t h e r s i g n a l s a r c o i the c o l o r - p o s i t i o n - l i g h t t y p e 
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The a u t o m a t i c c a b - s i g n a l sys tem and the a u t o m a t i c s p e e d -
c o n t r o l system in use on the P e n n s y l v a n i a are so a r ranged tha t 
i f a t r a i n p a s s e s a s i g n a l i n d i c a t i n g "Approach" at a speed 
i n e x c e s s o f 30 m i l e s p e r hour a f u l l - s e r v i c e b r a k e - p i p e 
r ed /ac t ion w i l l be made a u t o m a t i c a l l y u n l e s s the eng inee r 
i a n c d i a t e l y makes a s e r v i c e b r a k e - p i p e r e d u c t i o n o f 
p r e d e t o r . l i n e d v a l u e . A f t e r the speed has been r educed to 30 
m i l e s p e r hour o r l e s s the b r akes may be r e l e a s e d , but they 
w i l l aga in become a p p l i e d i f a speed o f 30 m i l e s p e r hour i s 
e x c e e d e d w h i l e the t r a i n i s mo vine: on an "Approach" c a b - s i g n a l 
i n d i c a t i o n . I f a t r a i n p a s s e s a s i g n a l r e q u i r i n g movement a t 
r e s t r i c t e d speed the d e v i c e f u n c t i o n s i n the some manner e x c e p t 
tha t the sneed i s r e s t r i c t e d t o 20 i n s t e a d o f 30 m i l e s p e r hour 
The a u t o m a t i c s p e e d - c o n t r o l equipment on a l o c o m o t i v e may be 
made i n o p e r a t i v e by the eng inee r w h i l e the l o c o m o t i v e i s 
o p e r a t i n g o v e r l i n e s n o t equipped f o r a u t o m a t i c c a b - s i g n a l 
o p e r a t i o n . 

At the s tub end o f t r ack No, 16 an a l l - s t e e l bumping 
p o s t i s b o l t e d to the t r ack r a i l s . The bumper f a c e i s 
a p p r o x i m a t e l y 6 f e e t n o r t h o f the ends o f the r a i l s and. 2 f e e t 
10 i n c h e s above the l e v e l o f the t o p s o f the r a i l s . An 
ornamenta l w r o u g h t - i r o n t r a i n f e n c e s e p a r a t e s tne sou th ends 
o f the s t a t i o n p l a t f o r m s from the p a s s e n g e r c o n c o u r s e . Th i s 
f e n c e i s l o c a t e d 6 1 0 5 f e e t s o u t h o f the ends o f the t r acks and 
i s a t r i g h t a n g l e s to the t r a c k s . The p a s s e n g e r c o n c o u r s e i s 
760 f e e t i n l e n g t h and 8 4 , 7 f e e t i n w id th . S e v e r a l v e s t i b u l e s 
a t the sou th s i d e o f the c o n c o u r s e and o p p o s i t e the ends o f 
t r a c k s Nos , 12 to 2 0 , i n c l u s i v e , a f f o r d passageway between the 
c o n c o u r s e and the main w a i t i n g room o f the s t a t i o n . 

The maximum a u t h o r i z e d speed f o r south-bound a a s s e n g e r 
t r a i n s i s 30 m i l e s p e r hour on the main t r ack o f the P e n n s y l ­
v a n i a , 25 m i l e s u c r hour between s i g n a l 76L and s i g n a l 15GL, 
and 15 a i l e s p e r hour between s i g n a l 156L and the s t a t i o n 
p l a t f o r m s a t Union S t a t i o n . 

D e s c r i p t i o n o f A c c i d e n t 

No, 173 , a sou th -bound f i r s t - c l a s s P e n n s y l v a n i a p a s s e n g e r 
t r a i n d e s i g n a t e d as the F e d e r a l , c o n s i s t e d o f e l e c t r i c 
l o c o m o t i v e 4 3 7 6 , 3 coaches , , 1 c o m b i n a t i o n b a g g a g e - c o a c h , and 
12 s l e e p i n g c a r s , i n the o r d e r named. The f i r s t th ree c a r s 
and the s i x t h , n i n t h , t en th , t h i r t e e n t h , f o u r t e e n t h , and 
s i x t e e n t h c a r s were o f l i g h t w e i g h t s t e e l c o n s t r u c t i o n and 
were c o u i p p e d wi th t i g h t l o c k c o u p l e r s . The o t h e r ca r s were 
o f c o n v e n t i o n a l a l l - s t e e l c o n s t r u c t i o n , and were equipped 
witr typo S c o u p l e r s e x c e p t the f o u r t h , which was equ ipped 
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w i t h P i t t c o u p l e r s . The t r a i n pa s sed Landover , 7 . 1 m i l e s 
n o r t h o f Union S t a t i o n and the l a s t open o f f i c e on the l i n e 
o f the P e n n s y l v a n i a , a t 8 :20 a, m. , ?,0 minutes l a t e , p a s s e d 
"0" I n t e r l o c k i n g on t r ack No, d l a t G:56 a, m. , 19 minutes l a t e , 
c r o s s e d from t rack No, 4 ] to t r a c k No, 16 a t l !K" I n t e r l o c k i n g , 
and w h i l e moving a t an es t imated speed o f 35 to 40 m i l e s p e r 
hour i t s t ruck the bumping p o s t and was d e r a i l e d at the 
s tub end c f t r ack No, 1 6 , 

The l o c o m o t i v e demol i shed the bumping p o s t and a p o r t i o n 
o f the t r a i n f e n c e and en t e r ed the c o n c o u r s e . I t b roke th rough 
the f l o o r o f the c o n c o u r s e and s topped w i t h the f r o n t end 
suspended i n the wreckage o f the f l o o r and o p p o s i t e tho end 
o f t r a c k No, 15 and e few f e e t n o r t h o f the sou th w a l l o f the 
c o n c o u r s e . The r ea r end o f the l o c o m o t i v e dropped to the' 
f l o o r o r the baggage room b e l o w the c o n c o u r s e and s t o p p e d 
a b o u t 65 f e e t sou th o f the s tub end o f t r ack No, 1 6 , The 
f i r s t oar s topped wi th the f r o n t end a g a i n s t the r e a r end o f 
the l o c o m o t i v e and the r e a r end suspended o v e r the end o f 
t r a c k No© 1 6 , A s e p a r a t i o n o c c u r r e d between the f i r s t and 
s e c o n d c a r s . The second car s t opped a p p r o x i m a t e l y i n l i n e 
w i t h t r a c k No. 1 5 , w i t h i t s f r o n t end abou t 100 f e e t sou th 
o f the end o f thar t r a c k . The f r o n t end b roke through 
the f l o o r o f the c o n c o u r s e , but d i d not drop to the f l o o r 
o f the baegaae room. The t h i r d c a r s topped wi th the r e a r end 
on the t r a c k s t r u c t u r e o f t r ack No. 1 6 . A l l o f t he se c a r s 
remained u p r i g h t , Tne f o u r t h , f i f t h , and s i x t h c a r s were 
d e r a i l e d by the f o r c e o f the i m p a c t . They s t o p p e d u p r i g h t and 
a p p r o x i m a t e l y i n l i n e w i t h t r acx No, 1 6 , 

The l o c o m o t i v e was c o n s i d e r a b l y damaged. The e n t i r e body 
and underframe o f the f i r s t c a r were t w i s t e d , and t h e r e was 
e x t e n s i v e damage to b o t h the i n s i d e and the o u t s i d e o f the body 
and to the appur t enances b e l o w the f l o o r l e v e l . The f r o n t end 
o f the second car was crushed and t o r n , tho r i g h t s i d e o f the 
body was ben t and t w i s t e d , and t he r e was e x t e n s i v e damage . to 
the i n t e r i o r and to the appur tenances be low the f l o o r l e v e l . 
The t l i i r d c o r was not bad ly damaged. The f o u r t h , f i f t h , and 
s i x t h c a r s were s l i g h t l y damaged. 

The f i reman o f No, 175 and 11 s t a t i o n employees o f the 
Washi-i- ton Terminal Company were i n j u r e d . 

The l o c o m o t i v e o f No, 173 was equipped w i t h SEL brake 
equ ipment . The r e g u l a t o r y - d e v i c e s wore ad jus t ed to supp ly 
b r a k e ^ p i n e p r e s s u r e o f 110 pounds . T i c f i r s t t h r e e c a r s and 
the s i x t h , n i n t h , t en th , t h i r t e e n t h , f o u r t e e n t h , and s i x t e e n t h 
c a r s trcre cnu ippod w i t h DOS} brake equipment , The o t h e r c a r s 
w e i e equipped w i t h UC brake equipment . 
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The weather was c l e a r at the t ime o f the a c c i d e n t , which 
occurred abou t B:3S a, m. 

D i s c u s s i o n 

IIo e 172 o r i g i n a t e s at B o s t o n , M a s s . , and i s o p e r a t e d o v e r 
the Nee* Y o r k , New Haven and Har t fo rd R a i l r o a d from Bos ton to 
P e n n s y l v a n i a S t a t i o n , New York , l\. Y. , 2 3 1 . 9 3 m i l e s , and o v e r 
the P e n n s y l v a n i a and the Washington Terminal t hence to Union 
S t a t i o n , Washington, D. 0., 2 2 4 , 6 m i l e s . On the day o f the 
acc.ld.ent t h i s t r a i n d e p a r t e d from Pennsy lvan ia S t a t i o n a t 
4 : 3 0 a„ m. , 56 minutes l a t e . A t e r m i n a l t e s t o f the b r a k e s 
was maclc b e f o r e the t r a i n depa r t ed and the brakes f u n c t i o n e d 
p r o p e r l y whan used i n c o n t r o l l i n g the speed o f the tra.in at 
v a r i o u s o o i n t s and i n making s t a t i o n s t o p s at P h i l a d e l p h i a , 
P a . , Wi lming ton , D e l . , and B a l t i m o r e , K d . , 9 0 , 4 m i l e s , 1 1 5 „ 1 
mil o s , and 1 3 4 , 5 m i l e s , r e s p e c t i v e l y , sou th o f Pennsylvania . 
S t a t i o n , A f t e r tne t r a i n depar ted from B a l t i m o r e , at 7 :59 
a. . . . , the eng inee r d i d no t have o c c a s i o n to use the b r a k e s 
u n t i l the t r a i n was p a s s i n g s i g n a l 1539^ which i n d i c a t e d 
" A p p r o a c h , " At th-s t ime the speed was between 60 and 70 
m i l e s a e r h o u r . As the t r a i n p a s s e d the s i g n a l the i n d i c a t i o n 
o f the cab s i g n a l changed to "Approach" and the c a b - s i g n a l 
w h i s t l e sounded u n t i l i t was acknowledged by the e n g i n e e r . 
The e n g i n e e r moved the c o n t r o l l e r from the t en th o r " t w e l f t h 
n o t c h to the f i f t h n o t c h and made a s p l i t b r a k e - p i p e r e d u c t i o n 
o f 17 p o u n d s . The I n i t i a l r e d u c t i o n was beta-ten 5 and 7 pounds , 
and the r e d u c t i o n vras then i n c r e a s e d to a t o t a l o f 17 pounds* 
The e n g i n e e r did not n o t i c e tha t tne exhaus t from the brake 
v a l v e was unusua l ly s h o r t , bu t when the t r a i n reached a p o i n t 
about 3,COO f e e t sou th o f the s i g n a l he o b s e r v e d that the speed 
o f the t r a i n was not b e i n g reduced i n a normal manner. He 
then moved the c o n t r o l l e r to "Off" p o s i t i o n and p l a c e d the 
a u t o m a t i c brake v a l v e i n emergency p o s i t i o n . The exhaust 
from the brake v a l v e was s h o r t ana the emergency a p p l i c a t i o n 
a p p a r e n t l y had no more e f f e c t i n r e d u c i n g the speed o f the 
t r a i n than the s e r v i c e a p p l i c a t i o n had. He then n o t i f i e d 
the f i r eman that the brah.es vcrc ne t e f f e c t i v e and, as the 
t r a i n aop rcached "C" I n t e r l o c k i n g , he began to sound the 
pneumat ic horn in an e f f o r t to warn o t h e r employees tha t 
the t r a i n was out o f c o n t r o l . The sander v a l v e was open d u r i n g 
t h i s t i m e . When the f r o n t o f the t r a i n reached a p o i n t a.bout 
1 ,500 f e e t n o r t h o f the s tub end o f t r a c k No, 16 the e n g i n e e r 
a t t empted to r e v e r s e the m o t o r s , but the o v e r l o a d r e l a y s 
immed ia t e ly f u n c t i o n e d and t h i s a c t i o n d i d no t e f f e c t any 
f u r t h e r r e d u c t i o n i n s p e e d . He e s t ima ted that the l o c o m o t i v e 
s t r u c k the humping p o s t w h i l e moving a t a speed o f about 35 
m i l e s p e r hour*, 

As the t r a i n p a s s e d s i g n a l 1339 the f i reman heard, the 
c a b - s i g n a l w h i s t l e sound u n t i l i t was acknowledged by the 
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e n g i n e : r . At the same time he heard tho sound o f the exhaus t 
as tne e n g i n e e r made a brake a p p l i c a t i o n . He d i d not n o t i c e 
the l e n g t h o f the e x h a u s t . When the t r a i n reached a p o i n t 
abou t 5,COO f e e t sou th o f tne s i g n a l he o b s e r v e d that the speed 
o f the t r a i n was e x c e s s i v e and a t the same time the e n g i n e e r 
t o l d him that the b rakes were no t e f f e c t i v e . He immed ia t e ly 
opened the emergency brake v a l v e on the f i r e m a n 1 s s i d e o f the 
c o n t r o l ccapar tmen t . -he re was no exhaus t from the v a l v e . 
He o b s e r v e d that the a u t o m a t i c brake v a l v e was in emergency 
p o s i t i o n and the independen t brake v a l v e was i n a p p l i c a t i o n 
p o s i t i o n . He then c r o s s e d to the, e n g i n e e r ' s s i d e o f the 
c o n t r o l compartment and o b s e r v e d that the gauges i n d i c a t e d 
that the b r a k e - p i p e p r e s s u r e had t e e n d e p l e t e d and that the 
b r a k e - c y l i n d e r p r e s s u r e was a b o u t 70 pounds . These a re the 
normal i n d i c a t i o n s a f t e r an emergency a p p l i c a t i o n of the b r akes 
has been aade. The f i reman thought tha t the speed was be tween 
35 and 40 m i l e s p e r h o u r - a t .the t ime the l o c o m o t i v e s t r u c k the 
bump' n.g p e s t . 

The c o n d u c t o r thought there war. a brake a p p l i c a t i o n b e f o r e 
the t r r i n reached "C" I n t e r l o c k i n g , but as the t r a i n was c l o s e l y 
a p p r o a c h i n g the i n t e r l o c k i n g he became aware that the. speed 
was e x e c s a i v e . He p r o c e e d e d to the f r o n t v e s t i b u l e o f the 
t h i r d ca r and a f t e r he en te red i t he heard the sound o f the 
horn c f the l o c o m o t i v e , Ke immedia t e ly opened the c o n d u c t o r ' s 
bach-up v a l v e , but t he r e was no exhaus t end no a p p r e c i a b l e 
r e d u c t i o n i n speed . He then r e tu rned to the i n t e r i o r o f the 
t h i r d c a r and warned the passenger?: to remain in t h e i r s e a t s 
and to be p repa red f o r an abrupt s t o p . 

The f r o n t brake-man p r o c e e d e d from the baggage compartment 
to the pa.rewngor compartment o f the f o u r t h ca r as the t r a i n 
va;: pass ing ' through "C 1 ' I n t e r l o c k i n g , When he became ava.ro 
that the speed was e x c e s s i v e he p r o c e e d e d to the rea r v e s t i b u l e 
wit"-, the i n t e n t i o n o f open ing the c o n d u c t o r ' s back-up v a l v e , 
but b e c a r s e o f the l u r c h i n g o f •the c a r and h i s d i f f i c u l t y 
in k e e p i n g h i s f o o t i n g , he was no t c e r t a i n whether he 
succcedee . i n o p e n i n g the v a l v e b e f o r e the a c c i d e n t o c c u r r e d . 
I t i i i apparen t that he did n o t . 

The "Inrman was i n the r e a r ca r and he f i r s t became 
aware t ha t tlie speed was e x c e s s i v e when t h a t ca r moved ph.rough 
tne c r o s s o v e r a t "K11 I n t e r l o c k i n g . At t h a t t ime he was In 
the c e n t e r o f the c a r . 3ec suse o f p a s s e n g e r s i n tho a i s l e 
p r e p - r i : w to l e a v e the t r a i n , he war. unable to r e a c h the 
emergency v a l v e a t e i t h e r and o f the ,car b e f o r e the a c c i d e n t 
o c c u r r e d , Ne i tne r t e e f r o n t brakeman nor the i lagman hea rd 
the sound <-f the pneumat ic horn c f the l o c o r o t l v e i " 

An employee .who 'was no t on duty was r i d i n g i n t h e ' t h i r d 
3^ o f the t r a i n . As i t '--as p a s s i n g through "C" I n t e r l o c k i n g 
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he noticed that the speed was excessive. He immediately 
opened the emergency valve at tho rear of the car. There 
was no exhaust from the valve. 

As No, 173 was pacing "C" Interlocking the assistant 
train director observed thtt it was moving much faster than 
usual. Because of other movements between tbe interlocking 
station and the track on which No. 173 was moving, he 
was unable to determine whether there were any indications 
th-t the brakes of the train were applied. He immediately 
informed the train director at "Xn Interlocking that It appeared 
doubtful that the engineer of No. 173 would be able to stop 
the train short of a stop signal at "K" Interlocking. The 
train director et "K" Interlocking Instructed the 
levermon to line the route for the train to enter track No. 
36, the regularly assigned track for this train. The leverman 
lined the route for movement from signal 156L to signal 128L 
and lined the switches beyond signal 128L for movement to 
track hTo. 16. No. 173 passed signal 128L before the leverman 
had had time to ciear the signal. Nhen the train director 
observed the speed at which No. 173 was aaprochlng, the 
locomotive had already entered the crossover ana there 
was Insufficient time to change the positions of any of the 
sx;itch^3 beyond signal I28L. He immediately warned the 
employees in the station master's office, which is located 
near the stub end of track No. 16, that the train appeared 
to be out of control. He observed that sparka were flying 
from the wheels and brake shoes of the locomotive but 
was unable to determine whether the brakes were applied on 
the cars cf the train.' 

Examination of the equipment after the accident occurred 
disclosed that the engineer vras successful in obtaining an 
emergency replication of the brakes on the locomotive and the 
first three cars of the train but no effective brake application 
was obtained on the other cars. The treads of the wheels of 
the locomotive showed numerous skid marks and considerable 
built-up metal, indicating that the wheels had 
received very heavy braking shortly before they stopped. 
The wheels of the first three care were extremely hot xrhen 
the train stopped. Uhen the wheels were examined between 1 
hour and. 1 hour 50 .minutes later they ^ero found to bo 
unusually hot considering the length"of time which had elapsed 
after the accident occurred. Tne re was evidence of built-up 
metal on the treads and at the rims of the wheels, and 
a .namber of the hrake shoes were worn almost -to the shoe 
heads. Globules of cooled molten metal hanging on the brake 
shoes and heads indicated that the brake shoes had been very 
hot. The fact that there was no exhaust when the conductor's 
valve in the third car was opened also indicates that the 
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brake-pipe pressure bad been depleted end an emergency 
application of the brakes from the front of the train to end 
including the third car had been obtained at that time. The 
wheels end brake shoes of the fourth car and the cars behind 
the fourth car shoved no Indications of recent 
abnormally heavy braking. The flagman of No. 173 inspected 
the brakes 0 1 " the fifteenth and sixteenth cars immediately 
after the train stopped and found that they were in release 
position. • 

Shortly after the accident 'occurred a yard engine 
was coupled to .the rear of the train, the air hose between the 
engine and the rer-v end of the rear car -ere coupled, and the 
angle cocks between the engine and the rear car opened. 
The angle cocks between the sixth an* seventh cars were then 
closed ?nd the seventh to the sixteenth cars, inclusive, were 
removed. Nc Test was made to determine the extent to vhich the 
air-brake system of the rear i^ortion of the train was charged 
prior to the time the an^ie cocks between the yard engine 
and the rear car were opened,. 

Between 20 and 30 minutes after the yard engine departed 
with the rear cars an employee attempted to separate the air 
hose bet"eeu the third, rod fourth cars. he found that there 
ves a considerable amount of air pressure in the hose an* the 
hose could ;aot he separated easily. In order to release the 
air pressure, he opened the emergency valve at the front ond 
of th? fourth car. There was a forceful exhaust when he 
opened the vrlve, end the brakes of the fourth, fifth, end 
sixth cars became apuiied. He then discovered that the 
handle of the angle' cock at the rear end of the third car had 
been moved »bout 80 degrees from fully open position. 

Another employee cut off the end of the brake pipe and the 
VJ" bolt re-curing the angle cock to the supporting bracket and 
removed the angle cock from the car in an attempt to maintain 
the handle in the position in which it was found. However, 
he dropoed the angle cock to the ground in the process of 
removing it from the car, an* n-oarently the handle fas moved 
either when the angle cock was drooped or when it was handled 
after being removed. Tests of the angle cock after it was 
removed disclosed that the port ooening lias sufficient to 
permit the charging of the air-brake.aystem of several cars 
through the angle cock end to obtain both service and emergency 
brake applications on these cars, Before No, 173 stopped, an 
emergency brake eoplication was obtained on the first three 
cars, but no effective brake application was obtained behind 
the third car. After the yard.engine'and the rear 10 cars 
vere "detached, the air-brake system of the fourth, fifth, a.nd 
sixth cers remained charged during a period of between 20 and 



30 minutes. Dur.ir.g this time the brake pipe ahead of the 
third car va s oven. The so facts Indicate that tha angle cock 
at the rear of the third car v p s c3osed before1 the train stopped 
and.thac tne handle v a 3 covert betvoen the time it was first; 
observed, and the time the angle cock vac tester! nfter it was 
removed. Tests of a similar angle cosh disclosed that a 
P l i g h t change in the position of the handle care a considerable 
difference in the port opening, Ulth the handle moved 50 
degrees from f i.g Ig open position an -emergency b-rnke application 
could he obtaineg' through the angle cock} and with, the handle saved 65 dsg'ee-es from fully oaer. position the port wars 
completely -closed. 

As the wreckage was being removed, It was found that the 
igle cock was broken off the rear end of the first car and 

1 " u the handle was latched in fully closed position. However, 
it is evident that this angle cock was closed rs a result of 
being struck by greckage during the derailment,, The rear end 
of the first car was considerably damaged, and both the body 
and the handle of the angle cock bore marks indicating that 
they had been struck several severe blows. If this angle cock 
had been closed before the derailment occurred, the engineer 
would not >e 7 0 been successful in obtaining an emergency brake 
application on tne second and tr.ird cars. 

After thr fourth, fifth, and sixth ca^s were rerailed, 
the rear 13,cars of the train were assembled in the order in 
which they had been assembled in No, 173. In order to complete 
a 16-car Grain, three coaches similar' to the first three cars 
of No, 173 were substituted for the original first three cars. 
The angle each i/hlch had been removed from the rear end cf 
the third car was placed at the rear end of the new third car 
with the handle In what was thought to be the position In which 
it was found following tho derailment. Thora t ? s no difficulty 
in charging the rear portion cf this train through this angle 
cock nor in me king service and emergency brake applications, 
After the air-brake system was charge'! to 110 rounds pressure, 
e, leakage test shoved that the l e o K a g e wgs approximately one 
pound ner minute. Single-car tests then were made of each of 
the rear 15 cars, and thn brakes were found to function properly. 
After these tests were completed, the air hose, the armored 
brake-pipe hose, and the brake-cylinder hose were removed from, 
each of the rear 13 cars, and the hose which aere not damaged 
es a result of the derailment vers removed from each of the 
original first three cars. Inspection disclosed thet all of 
these hoe3 were in good condition and free of obstruction. 
The automatic brake valve, the feed valve, the Independent 
brake veivo, the rotair valve, the distributing vaj.ve, and 
the governor uere removed from locomotive 4876 and placed on 
another locomotive of similar type. They were thsn tested 
and were found to function properly, 

_ X E R O 
"* C O P Y 



The a n g l e cock a t the r e a r end o f the t h i r d c a r , which 
vas fO'Oid to be i n c l o s e d p o s i t i o n a f t e r the a c c i d e n t occu r r ed . , 
had p r e v i o u s l y been found in c l o s e d p o s i t i o n w h i l e the t r a i n 
was en r o u t e from Bos ton to Now York on the New Haven. ihe 
t r a i n drop-:rted from Bos ton on January 14 a t 11 p . m. , on t i m e . 
A t e rmina l t e s t o f the b r akes was made b e f o r e the t r a i n 
d e p a r t e d , and the b rakes f u n c t i o n e d p r o p e r l y when used i n 
c o n t r o l l i n g the speed a t v a r i o u s p o i n t s and i n making s t a t i o n 
s t o p s a t Bach Bay, M a s s . , and P r o v i d e n c e , R. I . , 1.28 and 45.76 
m i l e s w e s t o f B o s t o n , r e s p e c t i v e l y . The t r a i n was s topped 
a s h o r t d i s t a n c e west of K i n g s t o n , R. I . , 70.78 m i l e s wes t 
o f "Eosren, b e c a u s e the b rakes were s t i c k i n g on the r ea r two 
c a r s . Mien i t was found that tho b rakes c o u l d not be r e l e a s e d 
from the l o c o m o t i v e , the e n g i n e e r made on i n s p e c t i o n o f the 
t r a i n ard. d i s c o v e r e d that the a n g l e cock a t the r ea r o f the 
t h i r d ca r was in f u l l y c l o s e d p o s i t i o n . He opened the a n g l e 
cock and l a t c h e d i t i n that p o s i t i o n and the b r akes then 
f u n c t i o n e d p r o p e r l y . L o c o m o t i v e s were changed and th ree 
ca r s added to the r e a r o f the t r a i n a t New Haven, Conn. , 
1 5 5 . 0 1 m i l e s from B o s t o n . The b rakes were t e s t e d b e f o r e 
d e p a r t u r e and f u n c t i o n e d p r o p e r l y vnon used be tween New Haven 
and Pennsy lvan ia S t a t i o n . There was no change in the c o n s i s t 
o f the -Jrein a t Pennsy lvan ia S t a t i o n e x c e p t t h a t the l o c o m o t i v e s 
were changed . Car i n s p e c t o r s vho I n s p e c t e d the t r a i n a t 
P e n n s y l v a n i a S t a t i o n found no d e f e c t i v e c o n d i t i o n . They ma.de 
a r o u t i n e i n s p e c t i o n o f the t r a i n and " p r e c e r t a i n tha t they 
would have n o t i c e d any a n g l e c o c k on which the hand le was 
u n l a t c h e d o r moved from f u l l y open p o s i t i o n . 

A f t e r tne a c c i d e n t o c c u r r e d the a n g l e cock and a i r h o s e 
a t the r e a r end o f the t h i r d c a r were removed b e f o r e the ca.r 
was examined t h o r o u g h l y . Upon examina t ion o f the second c a r , 
Nee- Haven 8543 , w m c h was o f tho same c o n s t r u c t i o n as the t h i rd 
c a r , i t w~'S f o j n d that the a n g l e c o c k s were l o c a t e d d i r e c t l y 
uneler the bo t tom c r o s s members o f the b u f f e r p o c k e t p o r t i o n s 
o f the underframe end c o n s t r u c t i o n . The a n g l e c o c k 
s u p p o r t i n g b r a c k e t s a re r i g i d l y a t t ached to and f o l l o w the 
l o n g i t u d i n a l , v e r t i c a l and l a t e r a l movements o f the c o u p l e r 
boobies . T ' \ th the c a r uncoupled and the c o u p l e r a t the 
undamaged end i n normal c o u p l i n g p o s i t i o n the c l e a r a n c e 
between the top o f the a n g l e cock handle and the bot tom o f 
the bo t t om c r o s s member of the b u f f e r p o c k e t was 2 i n c h e s 
and t ha t be tween the top o f the c o u p l e r head and the bo t tom 
o f the t o p c r o s s member was 3 - 5 / 8 i n c h e s . Because o f t h i s 
d i f f e r e n c e in c l e a r a n c e the a n c l e c o c k hand le was p e r m i t t e d 
to come i n c o n t a c t w i t h the bo t tom c r o s s member on upward 
movement o f the c o u p l e r b e f o r e The c o u p l e r head would come i n 
c o n t a c t w i t h the top c r o s s member. The a n g l e c o c k was l o c a t e d 
d i r e c t l y under the bo t tom c r o s s member i n s t e a d o f 4 - 1 / 3 i n c h e s 
back o f the i n s i d e f a c e o f tha t member as s p e c i f i e d by the 
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New He.vcn. The c o u p l e r , a n g l e c o c k b r a c k e t , and underfra.me 
end c o n s t r u c t i o n a t t h i s end o f the second ca r were no t 
damaged, du r ing the d e r a i l m e n t and thpre were no I n d i c a t i o n s 
that tap a n g l e cock had been i v e d as a r e s u l t o f the 
a c c i d e n t . 

An a b r a s i o n mark v i s found on the top o f the handle 
j u s t above tne thumb r e l e a s e c f the d o u b l e - l o c k i n g a n g l e 
c o c k on 'erne undamaged enu o f the second c a r . A b r a s i o n marks 
were a l s o xound on the bo t tom s i d e o f the b o t t o m c r o s s member, 
showinr tha t the bana le o f the a i ' l e cock had been coming i n 
c o n t a c t w i t h the c r o s s member, Examinat ion o f the r e a r end 
o f the t h i r d car' d i s c l o s e d a b r a s i o n marks on the bo t tom c r o s s 
member s i m i l a r to and i n a p p r o x i m a t e l y the same l o c a t i o n as 
t n o s c on the second c a r , Examinat ion o f the a n g l e cock wh ich 
had been removed from the r e v end o f the t h i r d ca r a f t e r the 
a c c i d e n t d i s o i o b e d an nomas i o n on the top o f the handle s i m i l a r 
to tha t found on tne a n g l e c o c k o f the second c a r . There 
i-Te 'c a l e c a bra si em marks showing that tne c o u p l e r hee,ds o f 
tne second and t h i rd c a r s hod been coming in c o n t a c t w i t h 
the top c r o s s members o f the b u f f e r p o c k e t s . 

The f o u r t h c a r was equipped wi th c o n v e n t i o n a l type 
c o u p l e r s hav ing a v e r t i c a l c l e a r a n c e o f 5 /8 Inch in the 
c o u p l e r c r n e r i s n e m b l y . The s p r i n g assembly i n the 4 - w h e e l 
t r ucks o f t h i s ca r had a t o t a l d e f l e c t i o n o f 5 .67 i n c h e s . 
Tne tJiird. ca r w--s c c a i o p e d wi th t i g h t l o c k c o u p l e r s r e q u i r i n g 
a mirier; . , v e r t i c i l c l e a r a n c e o f 3 i n c h e s above and 3 i n c h e s 
b e l o " T the c o u p l i n g l i n e and was equipped w i t h 4 -whee l t r u c k s 
hav ing a s p r i ng an sombly wi th a t o t a l d e f l e c t i o n o f 7 - 1 3 / 1 6 
inches , , i 'hie c o n t r a s t In d e s i g n o f c o u p l e r s and t r u c k - s p r i n g 
asoembl_es o f hew havan c a r s 6655 and 6103 undoub ted ly r e s u l t e d 
i n a c o n s i d e r a b l e i n c r e a s e in tne f r equency and i n t e n s i t y o f 
o s c i l l a t i o n s and v i b r a t i o n s t r a n s m i t t e d to the c o u p l e r body 
and the a t t a c h e d i n g l e c o c k a t the rear end o f c a r 8665 w h i l e 
the t r a i n was i n m o t i o n . 

The a b r a s i o n narks on the hand le o f the a n g l e cock and 
the bo t t om c r o s s member a t the r e a r o f ca r 8665 show that the 
handle had r e p e a t e d l y ccme in c o n t a c t wi th the c r o s s member. 
As the a n g l e cock was so l o c a t e d that c o n t a c t c o u l d be mode 
w h i l e the c o u p l e r body and the a n g l e cock were moving v e r t ] c a l l y 
and e i t h e r l o n g i t u d i n a l l y o r l a t e r a l l y , I t is apparent tha t as 
a r e s u l t o f these c o n t a c t s the handle was u n l a t c h e d and moved 
toward c l o s e d p o s i t i o n a s u f f i c i e n t d i s t a n c e to c l o s e the 
a n g l e c o c k . Tes t s were made on a ca r o f s i m i l a r c o n s t r u c t i o n 
by ma.nu.olly man ipu la t i ng the c o u p l e r wi th a ba r , and the hand le 
o f the an,g.e cock was moved toward c l o s e d p o s i t i o n as a. r e s u l t 
o f c o n t a c t between the handle and the c r o s s member. 
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I f en o n - l e cook i s dor, cl af t> r tho a i r - b r a k e system o f 
a "iv i-r. 1" f M L L Y cha rged . ] >--a>-IAE i n the a i r - b r r k e syrtem 
f r e e c r t ] Y w i l l c . u s e tea b r i b e s o f tbe car ' ; behind the c l o s e d . 
an:-:lc c o o l to be-.in. to app ly re.'ter a p e r i o d o f s e v e r a l m i n u t e s . 
Howei , i f the r a t e c f l e a k a g e i s very l o w , i t i s p o s s i b l e 
tha t the b rahes o f the c a r s beh ind the c l o s e d a n a l o cock r i l l 
remain in. r e l e a s e p o s i t i o n d a r i n g a c o n s l d e r a . b l e p e r i o d o f 
t ime . A f t e r an ramie c o c - . i s c l o s e d , e x c e p t on t r a i n ? e o u l p ^ c d 
wi th e l e c t r o - p r a g m a t i c e r a r e o , the c rakes o f the ca r s beh ind 
the c l o s - ' d s r ~ l e cock canno t be a p p l i e d from the l o c o m o t i v e , 
c i t h e r by mor.leulr t i o n o f tho e n / i h e - . r ' s b rake v a l v e o r by 
the fanc t -Lonin ; o f a sp ••••d-co l t r o l sys tem. I f t h i s should 
oocup - - b i l e the b r i n e s o f a t r a i n a r e r e l e a s e d , tne e n g i n e e r 
would no t be aware that the b rakes behind the c l o s e d a n g l e c o c k 
c o u l d n o t be a p p l i e d Jrom th. become t l v - u n l e s s a brake t e s t 
v" s made a f t e r c-_a a n - l e cock T--as close." 1 o r he a t tempted mo 
r educe tne spot d o f the t r a i n b> us- o f the b r a k e s , hiron 
o p e r a t i n g R I i n t e n d e d , e l e c - ro -pneumat i c t r a i n brakes 
poami t the l o c o m o t i v e en mine or to s p ^ l y tW; b rakes beh ind 
a O L O J ' P 1 a n j l e cock A S s e r v i c e a p p l i c a t i o n i s c o n t r o l l e d on 
each car s i m u l t a n e o u s l y be- a p p l i c a t i o n and r e l e a s e magnets 
wnich a r e e n e r g i z e d by c u r r e n t t r ansmi t t ed from car to ca r 
thro u g i c ab1 e s . 

b'j f i n d that : 

1, 'The a n i l e c o c k s on h"-w Haven ca r 6565 and o t h e r 
c a r s o f s i m i l a r c o n s t r u c t i o n a rc so l o c t c d tj.at the h a n d l e s 
o : the e n . l e c o c k s are p e r m i t t e d t'-> come i n c o n t a c t wi th f'O 
bo t tom c r o s s member o f the b u f f e r p o c k e t p o r t i o n o f the 
underframe end c o n s t r u c t i o n . 

2 , Between the t ime the b rakes o f No. 175 war" releasee", 
a. l o r th.3 t r a in s topped at B a l t i m o r e -wid the t ime the e n g i n e e r 
a t t empted to apply tne brah.es as the t r a i n approached Washinr ' tcn 
the a n g l e c o c k a t the r e a r o f c a r £GG5, the t h i r d c a r o f t r a i n 
Kb, 1 7 3 , became c l o s e d , o b v i o u s l y as a r e s u l t o f c o n t a c t 
between the handle and the bo t tom c r o s s member, and a " to r t h i s 
o c c u r r e d the b r o x e s o f tho r e r 15 ca r s o f the t r a i n c o r ] d n o t 
be a p p l i e d from the l o c o m o t i v e . 

3 , Tne oneir ic~r was no t aware o f the c o n d i t i o n o f the 
alr^brsJac system u n t i l he a t tempted to r e d u c e the speed, o f the 
t r a i n by the use o f the a i r brakes, , 

r 
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4 . ?(-cause the nil* b rakes of the rc-«r lc ' c a r s c o u l d 
n o t bo a p p l i e d from the l o c o m o t i v e a f t e r the nnmle c o c k 
noc^'^e c lo " . ed , tr.e engineer was no t a b l e to Eton th.3 trai.i 
s h o r t o f t ' °e end of s te t i o n t r a c e ?«< .̂ 1 6 . 

b . Tho two tr ' 1 I n - s e r v i c e employees who
 v,crp in c a r s 

h a r i n d tkr t h i rd c : r d i d not bR'CO ,ee aT-ure- o f the n e c e s s i t y 
o f ' e e i n • en emergency br ' .ko a p p l i c a t i o n u n t i l I t nv - 'e^o 
l a t e f o r z <e? to take e f f e c t i v e a c t i o n . 

ece^iivada tinn 
Ye recom.rend tha t a l l '̂S'-orr-pr tre* in ca r s equ ipped 

w i t h t.i ~:h t l o c k or s i m i l a r type c o u p l e r s op ' ra ted o v e r any 
e a i l n a d s u b j e c t to tne I n t e r s tat*. Commerce A c t be i n s p e c t 
i 'V.^die t c l y , c.rid tha t such oars on g ' i c h any an.-le cock i s 
ro jo" ,a t id . t r a t tne hand le con cone i n t o c o n t a c t w i t h a ry 
o t h e r - ' - e r t L o n or appur tenance c f the <M r be w i t h h e l d from 
o . - rv ica actj.1 such c o n d i t i o n i s c o r r e c t e d . 

IhUh30h r, CVgir j s s i oner , c o n c u r r i n g : 

1 approve o n l y the s l:it r , , ',e.,!ts c f f a c t and the f i a d j r i g 
i:: J ehi r . r e p o r t , 

thy th'^ Commission, D i v i s i o n o . 

( 3 M L ) C-EORK LA LID, 

A c t i n g See r o t a r y . 
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