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I Forwarded to: 

Honorable Asaph H. Ha l l  \ SAFETY RECQMMENDAT ION ( S )  Administrator 
Fede ra l  Rai l road  Adminis t ra t ion  

On August 1, 1975, t h r e e  Massachuset ts  Bay Transpor t a t ion  
Author i ty  (MBTA) t r a n s i t  t r a i n s  c o l l i d e d  i n  Boston, 
Massachusetts.  A s  a p a r t  of i t s  on-going i n v e s t i g a t i o n  i n t o  
t h e  a c c i d e n t ,  t h e  Nat iona l  T ranspor t a t ion  Sa fe ty  Board has  
reviewed s topp ing-d i s t ance  tes ts  t o  determine i f  t h e  
braking c a p a b i l i t y  of t h e  t r a n s i t  cars could  have c o n t r i b u t e d  
to  t h e  a c c i d e n t .  

The f i r s t  tests were conducted on August 1 0 ,  1975, 
us ing  seven of t h e  e i g h t  cars involved i n  t h e  c o l l i s i o n s .  
One a d d i t i o n a l  " S i l v e r b i r d "  (1969-model car) w a s  added t o  
r e p l a c e  a des t royed  car. The e i g h t  cars were t e s t e d  as 
two t r a i n s ,  one c o n s i s t i n g  of f o u r  1963-model "Bluebird" 
cars and t h e  o t h e r  of f o u r  " S i l v e r b i r d "  cars. Twenty-eight 
t e s t  s t o p s  w e r e  made from v a r i o u s  speeds ranging from 6 mph 
t o  4 5  mph. Two test  s t o p s  were made from each speed,  one 
us ing  f u l l - s e r v i c e  braking (a b lend  of dynamic and pneumatic 
brak ing)  and one us ing  emergency braking  ( a l l  pneumatic 
b r a k i n g ) .  

a qu icke r  and s h o r t e r  s t o p  t h a n  emergency braking.  The 
"Bluebird" t r a i n ' s  s topping  d i s t a n c e  averaged 2 2  p e r c e n t  
less i n  t h e  f u l l - s e r v i c e  mode than  i n  t h e  emergency braking 
mode, and t h e  " S i l v e r b i r d "  t r a i n ' s  s topping  d i s t a n c e  
averaged 38 p e r c e n t  less i n  t h e  f u l l - s e r v i c e  mode than  i n  
t h e  emergency braking  mode. The average  d e c e l e r a t i o n  ra te  
from speeds above 1 8  mph i n  t h e  f u l l - s e r v i c e  braking mode 
w a s  2.6 mph p e r  second for t h e  "Bluebird" t r a i n  and 3.0 
mph p e r  second f o r  t h e  " S i l v e r b i r d "  t r a i n .  The comparable 
average  d e c e l e r a t i o n  r a t e  f o r  both t r a i n s  i n  t h e  emergency 
braking mode was 2 . 1  mph p e r  second. 

I n  1 2  of t h e  1 4  t es t s ,  f u l l - s e r v i c e  braking provided 
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( 2 )  

The lower d e c e l e r a t i o n  r a t e  i n  t h e  emerqe 
mode i s  s i g n i f i c a n t  f o r  t h r e e  reasons .  F i r s t ,  t h e  car 
were cons t ruc t ed  t o  d e c e l e r a t e  0 . 5  mph p e r  second f a s t  
i n  t h e  emergency braking mode than  i n  t h e  f u l l - s e r v i c e  
mode. Second, t h e  emergency braking  mode is  t h e  f a i l -  
s a f e  mode; t h a t  i s ,  i f  t h e  motorman becomes 
or c a r s  s e p a r a t e ,  emergency braking is a c t i v  
t h e  tes t imony of MBTA personnel  i n d i c a t e s  t h  
are i n s t r u c t e d  t o  use  t h e  emergency braking  
q u i c k e s t  s t o p  i n  an emergency. 

The Sa fe ty  Board subsequent ly  arranged 
s topping  d i s t a n c e  tests on August 28 .  These t e s t  
four  " S i l v e r b i r d "  cars selected by MBTA p e r s  
being i n  good cond i t ion .  These tes ts  c o n s i s  
s t o p s  i n  t h e  emergency mode and n i n e  s t o p s  i n  t h e  f u l  
s e r v i c e  mode from speeds s imilar  t o  t h o s e  of prev ious  
tests. 

I n  each of t h e s e  tes ts ,  t h e  t r a i n  s topped q u i c  
emergency braking  mode than  i n  t h e  f u l l - s e r v i c e  mode. 
However, subsequent  checks of t h e  equipment i n d i c a t e d  
t h a t  on two of t h e  f o u r  c a r s  i n  t h i s  second t e s t ,  b r a  
c y l i n d e r  p r e s s u r e s  were s i g n i f i c a n t l y  h ighe r  t han  t h  
c a l l e d  f o r  by MBTA maintenance s p e c i f i c a t i o n s .  
d i f f e r e n c e  i n  brake c y l i n d e r  p r e s s u r e s  cou l  
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t h e  improved emergenc; braking.  

The S a f e t v  Board cannot  be s u r e  how much 
brake c y l i n d e r - p r e s s u r e  had on t h e  August 1 0  tests 
However, t h e  Sa fe ty  Board b e l i e v e  
August 28  tests i n d i c a t e  t h a t  p r o  
war ran t  immediate t e c h n i c a l  a n a l y s i s  and c o r r e c t i v  
as necessary .  

The S a f e t y  Board's i n v e s t i g a t i o n  i s  con t inu  
t h e  i n t e r i m ,  t h e  Na t iona l  Transpo 
recommends t h a t  t h e  Fede ra l  R a i l r  

(1) Require t h e  Massachuset ts  
Author i ty  t o  i n s u r e ,  immed 
r a i l  r a p i d  t r a n s i t  c a r s  ar  
d e c e l e r a t i o n s  s p e c i f i e d  
emergency braking .  (Reco 
(C las s  I )  

( 2 )  Require t h e  Massachusett  
Au thor i ty  t o  check p e r i o d i c a l l y  t o  
t h e  s p e c i f i e d  emergency 
main ta ined .  (Recommenda 



( 3 )  Determine whether this problem of inadequate 
emergency braking systems may exist in similar 
rapid transit cars in other parts of the 
country and take whatever corrective action 
is necessary. (Recommendation R-75-41) (Class I) 

REED, Chairman, McADAMS, THAYER, BURGESS, and HALEY, 
Members, concurred in the above recommendation. 

by: John H. Reed 
Chairman 

cc: Mr. Robert R. Kiley 
Chairman 
Massachusetts Bay Transportation 

4 5  High Street 
Boston, Massachusetts 02110 

Authority 

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE ISSUE DATE 
SHOWN ABOVE. NO PUBLIC DISSEMINATION OF TUE CONTENTS OF THIS DEUMENT 
SHOULD BE MADE PRIOR TO THAT DATE. 




