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FEDERAL RAILROAD ADMINISTRATION 

OFFICE OF SAFETY 

RAILROAD ACCIDENT INVESTIGATION 

ACCIDENT REPORT NO. 79-1 

BURLINGTON NORTHERN, INC. 

MADRAS, OREGON 

JANUARY 15, 1978 

Synopsis 

On January 15, 1978, at approximately 6:25 p.m., a 
rear end collision occurred between two Burlington Northern 
freight trains within yard limits at Madras, Oregon. Weather 
conditions at the time of the accident were dark and overcast. 

Casualties 

The front brakeman of the following train sustained 
fatal injuries to the chest and abdomen. The engineer of 
that same train suffered contusions and abrasions. He was 
treated at a local hospital and later released. 

Cause 

The collision was caused by the failure of the engineer 
to control the speed of the following train within yard limits. 
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Signal 

Signal 101.4, governing westbound movements on the 
main track, is located 2.39 miles east of the point of 
collision. The signal is a search-light type and is con
tinuously lighted. Its applicable aspect, name and 
corresponding indication is: 

Signal Aspect Name Indication 

101.4 Red with Permissive Proceed at 
permissive marker restricted speed 

through entire 
block 

The signal is automatically actuated by track occupancy or 
by certain conditions affecting the use of the block. The 
circuits are so arranged that when a train occupies the 
track between signal 101.4 and the next controlling signal 
in advance, signal 101.4 displays a red-with-permissive-
marker aspect for westbound trains. 

Applicable Rules 

Rule,93 - Yard limits will be indicated by yard limit 
signs. Stations where yard limits are in effect will be 
designated by timetable, train order, bulletin, general 
order or special instructions. 

Location and Method of Operation 

The accident occurred on that part of the railroad 
extending from Wishram, Washington to Bend, Oregon, a dis
tance of 151.5 miles. This is a single-track line over 
which trains operate by timetable, train orders and signal 
indications of an automatic block system. The collision 
occurred on the main track within yard limits at Madras, 
Oregon, 4,745 feet east of the station. Madras is 105.2 
miles west of Wishram, Washington. 

From the east on the main track there are, successively, 
a tangent 627.9 feet, a 2°30' curve to the left, 3,103.7 feet 
to point of collision and 1,007.6 feet beyond. In the acci
dent area the grade is level. 

Authorized Speed 

Maximum authorized speed in the accident area is 35 
m.p.h. Trains operating within yard limits must move pre
pared to stop within one-half the range of vision but not 
exceeding 20 m.p.h., unless the main track is known to be 
clear by block signal indication. 
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A l l t r a i n s a n d e n g i n e s , e x c e p t f i r s t c l a s s t r a i n s , m u s t 
m o v e w i t h i n y a r d l i m i t s p r e p a r e d t o s t o p w i t h i n o n e - h a l f 
t h e r a n g e o f v i s i o n b u t n o t e x c e e d i n g 20 m . p . h . , u n l e s s 
m a i n t r a c k i s k n o w n t o b e c l e a r b y b l o c k s i g n a l i n d i c a t i o n . 
. . . ( B u r l i n g t o n N o r t h e r n I n c . , S p e c i a l I n s t r u c t i o n N o . 2) 

R u l e 804 (B) - W h e n c o n d i t i o n s o r s i g n a l s r e q u i r e t h a t 
t h e t r a i n b e s t o p p e d o r s p e e d o f t r a i n b e r e d u c e d a n d t h e 
e n g i n e e r o r c o n d u c t o r f a i l s t o t a k e p r o p e r a c t i o n t o d o 
s o , o r s h o u l d t h e e n g i n e e r b e c o m e i n c a p a c i t a t e d , o t h e r m e m 
b e r s o f t h e c r e w m u s t t a k e i m m e d i a t e a c t i o n t o s t o p t h e 
t r a i n , u s i n g e m e r g e n c y b r a k e v a l v e i f n e c e s s a r y . 

R e s t r i c t e d s p e e d : P r o c e e d p r e p a r e d t o s t o p s h o r t o f 
t r a i n , e n g i n e o r o b s t r u c t i o n , o r s w i t c h n o t p r o p e r l y l i n e d , 
l o o k i n g o u t f o r b r o k e n r a i l o r a n y t h i n g t h a t m a y r e q u i r e 
t h e s p e e d o f a t r a i n o r e n g i n e t o b e r e d u c e d , b u t n o t 
e x c e e d i n g 20 m . p . h . ( C o n s o l i d a t e d C o d e o f O p e r a t i n g R u l e s ) 

S i g h t D i s t a n c e 

T r a c k c u r v a t u r e a n d a h i l l s i d e c u t r e s t r i c t e d t h e r a n g e 
o f v i s i o n t o 990 f e e t b e t w e e n t h e s t a n d i n g c a b o o s e a n d t h e 
c o n t r o l c a b a t t h e f r o n t e n d o f t h e a p p r o a c h i n g r o a d 
s w i t c h e r - t y p e l o c o m o t i v e . T h e l o c o m o t i v e e n g i n e e r a t t h e 
c o n t r o l s o f t h e l o c o m o t i v e f i r s t o b s e r v e d t h e p a s s i v e m a r k i n g 
d e v i c e s m o u n t e d o n t h e r e a r o f t h e c a b o o s e w h e n i l l u m i n a t e d 
b y t h e l o c o m o t i v e h e a d l i g h t u p o n e m e r g i n g f r o m t h e c u t 
a p p r o x i m a t e l y 700 f e e t f r o m p o i n t o f c o l l i s i o n . 

C i r c u m s t a n c e s P r i o r t o t h e A c c i d e n t 

E x t r a 2526 W e s t 

W e s t b o u n d f r e i g h t t r a i n , E x t r a 2526 W e s t , c o n s i s t i n g 
o f t w o d i e s e l - e l e c t r i c l o c o m o t i v e u n i t s , 74 c a r s a n d a 
c a b o o s e , d e p a r t e d f r o m W i s h r a m , W a s h i n g t o n a t 5 : 3 5 p . m . 
o n J a n u a r y 1 4 , 1 9 7 8 . B e c a u s e o f d e l a y s e n r o u t e , t h e t r a i n 
w a s u n a b l e t o r e a c h i t s n e x t t e r m i n a l . B e n d , O r e g o n , w i t h i n 
t h e 1 2 - h o u r l i m i t a t i o n p r e s c r i b e d b y t h e H o u r s o f S e r v i c e 
A c t . A r e l i e f c r e w w a s d i s p a t c h e d f r o m B e n d , O r e g o n t o 
c o m p l e t e t h e t r i p , b u t t h i s c r e w a l s o e x p e r i e n c e d o p e r a t i o n a l 
d e l a y s . T h e t r a i n a r r i v e d a t M a d r a s , O r e g o n , 1 0 5 . 2 m i l e s 
w e s t o f W i s h r a m , a t 3 : 0 8 p . m . o n J a n u a r y 1 5 , 1 9 7 8 . T h e 
t r a i n c o n t i n u e d w e s t w a r d u n t i l t h e c a b o o s e s t o p p e d a d j a c e n t 
t o t h e M a d r a s s t a t i o n w h e r e t h e c o n d u c t o r a n d f l a g m a n 
d e t r a i n e d . T h e t r a i n t h e n made a r e v e r s e m o v e m e n t o n t h e 
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m a i n t r a c k a n d s t o p p e d w i t h t h e f r o n t e n d a p p r o x i m a t e l y 
50 f e e t e a s t o f t h e M a d r a s s t a t i o n . T h e e n t i r e t r a i n w a s 
w i t h i n y a r d l i m i t s . T h e c a b o o s e w a s 4 , 7 4 5 f e e t e a s t o f t h e 
s t a t i o n , a n d 3 , 1 5 7 . 7 f e e t w e s t o f t h e y a r d l i m i t s i g n . 

A s e c o n d r e l i e f c r e w w a s c a l l e d i n B e n d a t 4 : 3 0 p . m . 
a n d t r a n s p o r t e d t o M a d r a s v i a c a r r i e r a u t o m o b i l e . T h e c r e w 
a r r i v e d a t a p p r o x i m a t e l y 6 : 0 0 p . m . a n d r e c e i v e d i t s o r d e r s 
a n d c l e a r a n c e s a b o u t 6 : 1 5 p . m . A t 6 : 2 5 p . m . t h e c r e w h a d 
s e p a r a t e d t h e l o c o m o t i v e c o n s i s t f r o m t h e t r a i n a n d w a s 
p e r f o r m i n g s t a t i o n s w i t c h i n g . 

T h e e n g i n e e r w a s i n t h e c a b o f t h e l e a d l o c o m o t i v e 
u n i t a n d t h e c o n d u c t o r a n d t h e t w o b r a k e m e n w e r e i n t h e 
v i c i n i t y o f t h e w e s t e n d o f t h e t r a i n c o n s i s t . 

E x t r a 2211 W e s t 

W e s t b o u n d f r e i g h t t r a i n , E x t r a 2211 W e s t , c o n s i s t e d 
o f f i v e r o a d s w i t c h e r t y p e d i e s e l - e l e c t r i e u n i t s (BN 2 2 1 1 , 
E M D - G P - 3 0 ; BN 2 5 4 5 , E M D - G P - 3 5 ; BN 2 5 4 3 , E M D - G P - 3 5 ; BN 4 1 8 8 , 
A L C O R S - 1 1 ; BN 4 1 8 0 , A L C O R S - 1 1 ) 50 c a r s a n d a c a b o o s e 
(3836 t o n s ) . T h i s t r a i n d e p a r t e d W i s h r a m , W a s h i n g t o n a t 
1 1 : 0 0 a . m . o n J a n u a r y 1 5 , 1 9 7 8 , w i t h o u t h a v i n g p e r f o r m e d 
t h e i n i t i a l t e r m i n a l r o a d t r a i n a i r b r a k e t e s t a s p r e s c r i b e d 
b y 49 C F R 2 3 2 . 1 2 . E n r o u t e t o B e n d , 14 c a r s w e r e a d d e d t o 
t h e t r a i n ' s c o n s i s t a t K a s h e l a , 8 0 . 4 m i l e s w e s t o f W i s h r a m . 
A n i n t e r m e d i a t e t e r m i n a l t r a i n a i r b r a k e t e s t a s r e q u i r e d 
w a s made b y t h e t r a i n c r e w a n d n o e x c e p t i o n s w e r e t a k e n . 
T h e t r a i n d e p a r t e d a t 5 : 0 5 p . m . 

A p p r o a c h i n g s i g n a l 1 0 1 . 4 , 2 . 4 m i l e s e a s t o f t h e p o i n t 
o f t h e c o l l i s i o n , t h e t r a i n w a s o p e r a t i n g a t 20 m . p . h . 
o n a 1.5% a s c e n d i n g g r a d e . S i g n a l 1 0 1 . 4 d i s p l a y e d r e d - w i t h -
p e r m i s s i v e - m a r k e r a s p e c t w h i c h a l l o w e d t h e t r a i n t o p a s s 
w i t h o u t s t o p p i n g a n d c o n t i n u e a t r e s t r i c t e d s p e e d . T h e 
t r a i n p r o c e e d e d p a s t t h e s i g n a l a t a p p r o x i m a t e l y 20 m . p . h . 
u n t i l i t r e a c h e d t h e g r a d e s u m m i t , a b o u t 1 .3 m i l e s w e s t . 
A t t h i s p o i n t , t h e g r a d e b e c o m e s l e v e l a n d t h e t r a i n ' s s p e e d 
s t e a d i l y i n c r e a s e d . A s t h e t r a i n p a s s e d t h e y a r d l i m i t 
s i g n a b o u t 2 , 5 0 0 f e e t f u r t h e r w e s t , i t s s p e e d c o n t i n u e d 
t o i n c r e a s e . W h e n t h e t r a i n e n t e r e d t h e c u r v e , o n w h i c h 
E x t r a 2526 W e s t w a s s t a n d i n g , i t s s p e e d h a d r e a c h e d 31 m . p . h . 

T h e e n g i n e e r a n d f r o n t b r a k e m a n w e r e i n t h e c a b a t 
t h e f r o n t o f t h e l e a d i n g l o c o m o t i v e u n i t . T h e c o n d u c t o r 
a n d f l a g m a n w e r e i n t h e c a b o o s e a t t h e r e a r o f t h e t r a i n . 
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T h e A c c i d e n t 

E x t r a 2526 W e s t 

T h e r e l i e f c r e w o f E x t r a 2526 W e s t s t a t e d t h a t t h e r e 
h a d b e e n n o m o v e m e n t o f t h e t r a i n s i n c e t h e i r a r r i v a l a t 
M a d r a s , O r e g o n . C r e w m e m b e r s f u r t h e r s t a t e d t h a t t h e y h a d 
j u s t b e c a m e a w a r e o f t h e a c c i d e n t a f t e r a r a d i o c o n v e r s a t i o n 
w a s o v e r h e a r d , i n d i c a t i n g t h a t a r e a r e n d c o l l i s i o n h a d 
o c c u r r e d . 

E x t r a 2211 W e s t 

A c c o r d i n g t o t h e e n g i n e e r o f E x t r a 2211 W e s t , h e h a d 
b e e n o p e r a t i n g t h e t r a i n o n t h e a s c e n d i n g g r a d e a t a s t e a d y 
r a t e o f s p e e d i n t h e t h r o t t l e " e i g h t " p o s i t i o n . A s t h e 
t r a i n r e a c h e d t h e t o p o f t h e g r a d e , t h e t r a i n ' s s p e e d b e g a n 
t o i n c r e a s e . T h e e n g i n e e r s t a t e d t h a t h e h a d c h a n g e d t h e 
t h r o t t l e p o s i t i o n f r o m " e i g h t " t o p o s i t i o n " f i v e " i n a n 
a t t e m p t t o s l o w t h e t r a i n . T h e e n g i n e e r s a i d t h a t h e h a d 
o b s e r v e d t h e y a r d l i m i t s i g n a n d w a s c o n v e r s i n g w i t h t h e 
f r o n t b r a k e m a n a s t h e t r a i n e n t e r e d t h e c u r v e . He f i r s t 
o b s e r v e d t h e r e a r e n d o f E x t r a 2526 W e s t a f t e r e m e r g i n g 
f r o m t h e c u t a p p r o x i m a t e l y 700 f e e t s h o r t o f t h e c a b o o s e . 
He i m m e d i a t e l y made a n e m e r g e n c y a p p l i c a t i o n o f t h e t r a i n 
b r a k e s a n d w a r n e d t h e f r o n t b r a k e m a n o f t h e i m p e n d i n g 
c o l l i s i o n . M o m e n t s l a t e r . E x t r a 2211 W e s t s t r u c k t h e c a b o o s e 
o f E x t r a 2526 W e s t . T h e c a b o o s e o v e r t u r n e d o n i t s s i d e 
t o t h e s o u t h a l o n g s i d e t h e m a i n t r a c k . T h e e a s t e n d o f 
t h e n e x t c a r , b o x c a r WP 3 3 5 9 , o v e r r o d e t h e f r o n t o f t h e 
l o c o m o t i v e u n i t BN 2 2 1 1 , s h e a r i n g o f f t h e s h o r t h o o d a n d 
t h e c o n t r o l c a b , a s s h o w n i n t h e p h o t o g r a p h . T h e b o x c a r 
s t o p p e d i n an u p r i g h t p o s i t i o n , l e a n i n g t o t h e s o u t h w i t h 
t h e e a s t e n d s u p p o r t e d b y t h e c o n t r o l c a b o f t h e l o c o m o t i v e 
u n i t . 

D a m a g e s 

T h e c a b o o s e a n d r e a r e n d o f t h e 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 . T h o s e c a r s a n d t h e c a r a h e a d w e r e s u b s t a n t i a l l y 
d a m a g e d . T h e f i r s t l o c o m o t i v e u n i t o f t h e f o l l o w i n g t r a i n 
w a s s u b s t a n t i a l l y d a m a g e d , b u t d i d n o t d e r a i l . T h e c a r r i e r 
e s t i m a t e d t h e c o s t o f d a m a g e s t o t r a i n e q u i p m e n t a t $ 1 0 2 , 0 0 0 . 



Locomotive Unit BN 2211 and Boxcar WP 3359 
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C r e w o f E x t r a 2211 W e s t 

T h i s c r e w h a d b e e n o n d u t y 8 h o u r s a n d 25 m i n u t e s a t 
t h e t i m e o f a c c i d e n t , a f t e r h a v i n g b e e n o f f d u t y f o r o v e r 
12 h o u r s . 

T h e e n g i n e e r w a s f i r s t e m p l o y e d a s a f i r e m a n i n J u l y 
1 9 4 4 . He w a s p r o m o t e d t o e n g i n e e r i n A u g u s t 1 9 5 3 . He h a d 
r e c e i v e d i n s t r u c t i o n a n d t e s t i n g o n o p e r a t i n g r u l e s i n 1977 
a n d o p e r a t i o n a l e f f i c i e n c y t e s t s w h i c h i n c l u d e d r e s t r i c t i v e 
b l o c k s i g n a l i n d i c a t i o n s a n d s p e e d r e s t r i c t i o n s i n M a r c h , 
J u n e a n d A u g u s t o f 1 9 7 7 . H i s r e c o r d w a s c l e a r . 

T h e f r o n t b r a k e m a n w a s p r o m o t e d f r o m c l e r k t o b r a k e m a n 
i n N o v e m b e r 1 9 7 2 . He h a d b e e n e x a m i n e d o n t h e o p e r a t i n g 
r u l e s i n 1 9 7 7 . 

P o s t - A c c i d e n t I n v e s t i g a t i o n 

T h e c o n t r o l l i n g u n i t o f t h e l o c o m o t i v e c o n s i s t o f E x t r a 
2211 W e s t , BN 2 2 1 1 , w a s e q u i p p e d w i t h 26L l o c o m o t i v e b r a k e 
e q u i p m e n t . A n e x a m i n a t i o n o f t h e c a b o f t h i s u n i t d i s c l o s e d 
t h a t t h e a u t o m a t i c b r a k e v a l v e h a d b e e n p l a c e d i n e m e r g e n c y 
p o s i t i o n . T h e i n d e p e n d e n t b r a k e v a l v e w a s i n r e l e a s e p o s i t i o n , 
a n d t h e t h r o t t l e w a s i n i d l e . T h e s a f e t y c o n t r o l f o o t p e d a l , 
d e s i g n e d t o i n i t i a t e a p e n a l t y b r a k e a p p l i c a t i o n i f n o t 
d e p r e s s e d u n d e r l o c o m o t i v e o p e r a t i o n , w a s f o u n d t o b e w e d g e d 
w i t h a f o r e i g n o b j e c t t o p r e v e n t t h i s f u n c t i o n . T h e r e m a i n i n g 
c o n t r o l s a n d v a l v e s o f t h i s u n i t a n d t h e f o u r t r a i l i n g u n i t s 
i n t h e l o c o m o t i v e c o n s i s t w e r e f o u n d i n t h e p r o p e r p o s i t i o n s 
f o r t h e o p e r a t i o n o f a l o c o m o t i v e i n m u l t i p l e u n i t c o n t r o l . 
U n i t 2211 w a s e q u i p p e d w i t h a s p e e d r e c o r d e r , h o w e v e r , t h e 
r e c o r d i n g t a p e h a d e x p i r e d p r i o r t o t h e p o i n t o f c o l l i s i o n . 
T h e s p e e d i n d i c a t o r o n t h i s u n i t w a s o p e r a t i v e . 

S p e e d t a p e s w e r e a v a i l a b l e f r o m t h e s e c o n d , f o u r t h 
a n d f i f t h u n i t s i n t h e l o c o m o t i v e c o n s i s t . T h e s p e e d r e c o r d e r s 
w e r e c a l i b r a t e d b e f o r e a c o m p a r i s o n o f t h e t a p e s w e r e 
i n i t i a t e d . A n e x a m i n a t i o n o f t h e t a p e s r e v e a l e d t h a t E x t r a 
2211 W e s t h a d b e e n o p e r a t i n g a t 20 m . p . h . t o a p o i n t a p p r o x i 
m a t e l y o n e m i l e e a s t o f t h e p o i n t o f c o l l i s i o n . F r o m t h i s 
p o i n t o n w a r d , t h e s p e e d b e g a n t o s t e a d i l y a c c e l e r a t e u n t i l 
r e a c h i n g a p e a k o f 31 m . p . h . R e f l e c t i n g t h e e m e r g e n c y 
a p p l i c a t i o n o f t h e a i r b r a k e s p r i o r t o c o l l i s i o n , t h e s p e e d 
t a p e s s h o w a r a p i d d e c r e a s e f r o m 31 m . p . h . t o 19 m . p . h . 
A t 19 m . p . h . , t h e g r a p h s d e n o t e a c o l l i s i o n b y a b r u p t l y 
d r o p p i n g t o z e r o . 
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T h e c a b o o s e o f t r a i n E x t r a 2526 W e s t w a s e q u i p p e d w i t h 
t w o s i d e m o u n t e d r e f l e c t o r i z e d m a r k i n g d e v i c e s . E a c h m a r k i n g 
d e v i c e w a s a p p r o x i m a t e l y 8 b y 12 i n c h e s i n s i z e . T h e r e 
w e r e n o e l e c t r i c m a r k i n g d e v i c e s . 

T h e p r e v i o u s l y m e n t i o n e d l a c k o f a n i n i t i a l t e r m i n a l 
r o a d t r a i n a i r b r a k e t e s t o f E x t r a 2211 W e s t w a s n o t a 
s i g n i f i c a n t f a c t o r i n t h e a c c i d e n t , d u e t o t h e t r a i n b r a k e s 
f u n c t i o n i n g p r o p e r l y w h e n u s e d e n r o u t e . 

T h e F R A h a s t a k e n a p p r o p r i a t e a c t i o n w i t h r e s p e c t t o 
t h i s m a t t e r . 
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s t a n d i n g o n t h e m a i n t r a c k i n t h e b l o c k o f s i g n a l 1 0 1 . 4 , 
i n a c c o r d a n c e w i t h a p p l i c a b l e r u l e s a n d r e g u l a t i o n s o f t h e 
c a r r i e r . 

2 . B e c a u s e o f i t s b l o c k b e i n g o c c u p i e d , s i g n a l 1 0 1 . 4 
d i s p l a y e d a R e d - w i t h - P e r m i s s i v e - M a r k e r a s p e c t f o r E x t r a 
2211 W e s t . T h i s a s p e c t a u t h o r i z e d E x t r a 2211 W e s t t o 
p r o c e e d i n t h e b l o c k o f s i g n a l 1 0 1 , 4 a t a s p e e d n o t e x c e e d i n g 
20 m . p . h . , p r e p a r e d t o s t o p s h o r t o f a t r a i n o r o b s t r u c t i o n 
a h e a d . 

3 . E x t r a 2211 W e s t a p p r o a c h e d t h e p o i n t o f c o l l i s i o n , 
w h e r e t h e v i e w a h e a d w a s o b s t r u c t e d b y e m b a n k m e n t s , a t 
e x c e s s i v e s p e e d f o r o p e r a t i n g c o n d i t i o n s . 

4 . B e c a u s e o f e x c e s s i v e s p e e d . E x t r a 2211 W e s t w a s 
u n a b l e t o s t o p s h o r t o f t h e t r a i n a h e a d . 

5 . T h e a c c i d e n t w a s c a u s e d b y t h e f a i l u r e o f t h e 
e n g i n e e r t o c o n t r o l t h e s p e e d o f t h e f o l l o w i n g t r a i n w i t h i n 
y a r d l i m i t s . 

6 . F a i l u r e o f t h e f r o n t b r a k e m a n t o r e c o g n i z e t h a t 
t h e t r a i n w a s n o t b e i n g p r o p e r l y c o n t r o l l e d a n d t a k e s u c h 
a c t i o n f o r t h e s a f e t y o f t h e t r a i n w h e n t h e e n g i n e e r 
n e g l e c t e d t o d o s o w a s a c a u s a l f a c t o r i n t h e a c c i d e n t . 

D a t e d " a t W a s h i n g t o n , D . C . , t h i s 2 3 r d 
d a y o f A p r i l 1979 
B y t h e F e d e r a l R a i l r o a d A d m i n i s t r a t i o n 

J . W . W a l s h 
C h a i r m a n 
R a i l r o a d S a f e t y B o a r d 


