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SUMMARY 

Inv-2373 
Hailioad Southern racinc 
Date August 12, 1939 
Jloeation Hainej, Nei 
Kind ol accident Dei ailment 
Tiam involved P.issengei 
Tiam numbei 101 
Engine nmnueis Diesel IJOMOL ninth S F 1, 2, and 3 
Coiifeisl 14 cai units 
Speed 60 m u li 
Opeiation Timetable, Uain cudeifa, and aulomahc block 

system 
Tuck Single, 3° cunc, 0 30 nciccnt descending 

westi\airt 
Wea Lliei Oleai 
Time 9 33 p in 
Casualties 24 killed, and 115 mjuied 
Cause Malicious tunneling with hack 
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T o T H E C O M M I S S I O N 

O n A u g u s t , 1 2 , 1 9 3 9 , t h e i e - w a s a d e i a i l m e n t o f a p a s s e n g e i t i a m 

o n t h e S o u t h e r n P a c i f i c R a i l i o a d n e a r H a r n e y , N e v , w h i c h r e s u l t e d 

i n t h e d e a t h o f 9 p a s s e n g e i s a n d 1 5 d i n i n g - c a r e m p l o y e e s , a n d t h e m -

j i u y o f 9 9 p a s s e n g e i s, 1 t i a i n - s e i v i c e e m p l o y e e , 1 s t e w a r d e s s , 1 1 d m -

m g - c a i e m p l o y e e s , a n d 3 t i a m p o i t e i s T h i s i n v e s t i g a t i o n w a s m a d e 

i n c o n ] m i c t i o n w i t h t h e N e v a d a S t a t e P u b l i c S e r v i c e C o m m i s s i o n 

lOCATION A 3 S D METHOD Or OPERATION 
I n t h e i i c m i t y o f t h e p o i n t o f a c c i d e n t t h i s i s a p a n e d - t i a c k l i n e 

j o i n t l y o p e i a t e d b y t h e W e s t e r n P a c i f i c R a i l i o a d A N D t h e S o u t h e r n 

P a c i f i c l i a i l i o a d E a s t - b o u n d t i a m s o f b o t h l i n e s u s e t h e W e s t e r n 

P a c i f i c t i a c k a n d w e s t - b o u n d t i a m s o f b o t h l i n e s u s e t h e S o u t h e r n 

P a c i f i c t i a c k T h e a c c i d e n t o c c u n e d o n t h e l i n e o f t h e S o u t h e r n 

P a c i f i c o n t h a t p a i t o f t h e S a l t L a k e D i v i s i o n d e s i g n a t e d a s t h e W m -

n e m u c c a S u b - d i v i s i o n w h i c h e x t e n d s b e t w e e n I m l a y a n d C a i l m , N e v , 

a d i s t a n c e o f 1 5 0 4 m i l e s T i a m s a i e o p e i a t e d b y t i m e t a b l e , t i a m 

o i d e i s , a n d a n a u t o m a t i c b l o c k s y s t e m T h e a c c i d e n t o c c n r i e d a t a 

p o i n t a p p i o x i m a t e l y f 5 5 m i l e s e a s t o f t h e s t a t i o n a t H a r n e y a n d 

1 6 9 5 f e e t e a s t o f b u d g e 5 1 8 1 4 A p p i o a c h m g f i o m t h e e a s t t h e i e is 

a t a n g e n t 4 3 7 f e e t m l e n g t h f o l l o w e d b y a 3 ° c r a v e t o t h e l i g h t e x ­

t e n d i n g 8 7 5 f e e t t o t h e p o i n t o f d e i a i l m e n t a n d 1 , 2 1 5 f e e t b e y o n d 

T h e g i a d e v a n e s b e t w e e n 0 1 6 3 A N D 0 4 7 p e i c e n t , d e s c e n d i n g w e s t -

w a i d , A d i s t a n c e o f 2 , 3 2 7 f e e t t o t h e p o i n t o f a c c i d e n t a n d s o m e d i s ­

t a n c e b e y o n d , b e i n g 0 3 0 p e i c e n t A T t h e p o i n t o f a c c i d e n t 

T h e t i a c k s t i u c t u i e c o n s i s t s o f 1 3 0 - p o u n d l a i l , P S s e c t i o n , h e i g h t 

6 % i n c h e s , b a s e V I I D T H 5y2 n i c h e s , 3 9 f e e t m l e n g t h , l a i d n e w m 

1 9 3 1 o n 2 4 t i e a t e d fii t i e s t o t h e l a i l l e n g t h , i t i s f u l l y t i e - p l a t e d 

i v i t h L u n e l l e c a n t e d t i e - p l a t e s , w h i c h a i e c o n u g a t e d o n t h e b o t t o m 

s u i f a c e f o i s e c u i e g u p O N t h e t i e s , t h e m t e i m e d i a t e p l a t e s a i e 8 % 

i n c h e s b y 10y% i n c h e s a n d h a v e s p i k e h o l e s s p a c e d 3 ^ i n c h e s b e t w e e n 

c e n t c i s , t h e j o m t p l a t e s a i e 83/̂  i n c h e s b y 1 1 i n c h e s a n d h a v e O F F ­

s e t s p i k e h o l e s s p a c e d 3 ^ i n c h e s b e t w e e n c e n t e i s O n t h e c u i v e 

i n v o l v e d t h e i e a i e 4 s p i k e s p e i t i e - p l a t e , 2 b e i n g i n s i d e a n d 2 o u t s i d e 

o f t h e l a i l A n g l e b a i s a i e 2 4 i n c h e s m l e n g t h a n d h a v e 4 h o l e s 

e a c h T h e a n g l e - b a i b o l t s a i e s e e m e d b y n u t s a n d l o c k w a s h e i s 

T h e l a i l p i n t s a i e b o n d e d f o i s i g n a l c n c u i t s w i t h t w o N o 8 g a l v a n ­

i z e d w u c s , 5 2 i n c h e s m l e n g t h , l o o p e d a t e a c h e n d , h o u s e d b e h i n d 

I h e a n g l e b a i s , a n d s e e m e d F O e a c h l a i l b y c h a n n e l p i n s w h i c h a i e 
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s p a c e d 2 8 i n c h e s a p a i t T h e s u p e i e l e v a t i o n a t t h e p o i n t o f a c c i d e n t 

: s 4 % i n c h e s T h e t t a c k i s l a i d o n 1 2 i n c h e s o f c i u s h e d l o c k b a l l a s t , 

a n d i s w e l l m a i n t a i n e d %i 

A p p i o a c h m g b u d g e 5 1 8 5 4 f i o m t h e e a s t t h e t r a c k i s l a i d o n a fill 

a b o u t 5 0 0 f e e t l o n g a n d 3 0 f e e t a t its m a x i m u m h e i g h t A t t h e w e s t 

e n d o f t h e b r i d g e t h e i e i s a fill a b o u t 4 4 0 f e e t l o n g , t h e m a x i m u m 

h e i g h t o f w h i c h is 2 7 f e e t 

B u d g e 5 1 8 5 4 w a s a t h i o u g h - i i v e L e d W a i i e n t i t t s s s p a n , 1 2 0 f e e t 

m l e n g t h , l a i d o n c o n c i e t e a b u t m e n t s f o u n d e d o n b o u l d e i b a s e 4 1 

f e e t b e l o w t h e b a s e o f t h e l a i l T h e b u d g e , w h i c h w a s f a b u c a t e d 

m 1 9 0 2 , h a d l e c e n t l y b e e n s t i e n g t h e n e d b y l a t e i a l l e m f o i c e m e n t s , 

a n d w a s c a p a b l e o f s u s t a i n i n g a i o l l m g l o a d e q u a l t o t h e s p e c i f i c a 

t i o n s o f C o o p e i s E - 5 0 I t s h o n z o n t a l c l e a i a n c e b e t w e e n t i u s s e s w a s 

1 6 f e e l , i t s v e i t i c a l c l e a i a n c e w a s 2 1 f e e t 5 i n c h e s a b o v e t h e t o p o f 

t h e l a i l s T h o t o p s u i f a c e o f t h e t a i l s w a s 3 3 f e e t a b o v e t h e u v e t 

b e d T h e b u d g e w a s e q u i p p e d w i t h g u a i d l a i l s , w h i c h w e i e 9 0 -

p o i m d , s e c o n d - h a n d l a i l s , l a i d p a i a l l c l t o a n d 8 i n c h e s i n s i d e t h e 

l m i n i n g l a i l s T h e g u a i d t a i l s e x t e n d e d a b o u t 7 8 f e e t e a s t o f t h e e a s t 

e n d o f t h e b u d g e 

S i g n a l s N o s 5 2 1 3 a n d 5 1 9 5 , g o v e r n i n g w e s t w a i d m o v e m e n t s , a i c 

l o c a t e d 1 4 , 0 6 9 a n d 4 , 9 6 3 f e e t , l e s p e o t i v e l y , e a s t o f t h e p o i n t o f 

a c c i d e n t 

I n t h e v i c i n i t y o f t h e p o i n t o f a c c i d e n t t h e m a x i m u m a u t h o n z e d 

s p e e d f o i s t r e a m l i n e t i a m s i s 6 0 m i l e s p e i h o u i 

T h e w e a t h e i w a s e l e a i a n d i t w a s d a i k a t t h e t u n e o f t h e a c c i d e n t , 

w h i c h o c c u n e d a t 9 3 3 p m 

D E S C R I P T I O N 

N o 1 0 1 , a w e s t - b o u n d s t i e a m h n e p a s s e n g e i t i a m , k n o w n a s " T h e 

C i t y o f S a n F i a n c i s c o , " c o n s i s t e d o f 3 p o w e i u n i t s , a n a u x i l i a i y 

p o w e i a n d d o r m i t o i y u n i t , 2 c h a n u n i t s , 2 k i t c h e n - d m e i u n i t s , 1 

d o i m i t o i y - c l u b u n i t , 7 P u l l m a n s l e e p i n g u n i t s , a n d 1 l o u n g e u n i t , i n 

t h e o i d e i n a m e d , a n d w a s m c h a i g e o f C o n d u c t o i E d w a r d s a n d 

E n g i n e m a n H e c o x T h e t h i e e p o w e i u n i t s w e i e o f s t e e l - f i a m e c o n ­

s t i t u t i o n , t h e b o d i e s w e i e o f % i n c h p l y w o o d c o v e i e d w i t h 2 7 - g a g e 

g a l v a n i z e d n o n T h e l e m a m d e i o f t h e u n i t s w e i e o f a l u m i n u m 

a l l o y w i t h b t e e l e n d - s i l l s , b o d y b o l s t e i s , a n d c i o s s b e a i e i s T h i s 

t i a m d e p a i t e d f i o m C a i l m , 1 6 0 m i l e s e a s t o f t h e p o i n t o f a c c i d e n t , 

a t 9 1 5 p m , a c c o i d m g t o t h e t i a m s h e e t , 2 9 m i n u t e s l a t e , a n d 1 8 

m i n u t e s l a t e i b e c a m e d e t a i l e d 1 6 9 5 f e e t e a s t o f b u d g e 5 1 8 5 4 w h i l e 

m o v i n g a t a s p e e d o f 6 0 m i l e s p e t h o u i T h e t h i e e p o w e i u n i t s a n d 

t h e f o l l o w i n g t w o u n i t s , l e m a m m g c o u p l e d , b e c a m e d e i a i l e d , p a s s e d 

o v e t t h e b n d g o o n t h e t i e s , a n d s t o p p e d w i t h t h e f i o n t e n d a b o u t 9 0 7 

f e e t w e s t o f t h e p o i n t o f d e i a i l m e n t P o w e i u n i t N o 1, s l i g h t l y 
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P I N A L P O S I T I O N 
SOUTH R A I L 

1 1 1 S P I K E S REMOVED 

ANGLE OARS REMOVED 
S A I L J O I N T AND P O I N T OF 
DERAILMENT, L G G - L / 2 FEAT 
TO FACE OF EAST ABUTMENT 
OF SPAN B R I D G E HO 5 1 3 5 H 

T R A C T EAST OF T I E HO 2 
NOT DAMAGED BY DERAILMENT 

TWO SPLICES D R I V E N INTO T I E 
S - l / V " FROM END S P I K E S 
STAND U P 2 - 1 / U u ABOVE TOP 
OF T I E 

DOTTED L I N E S - O R I G I N A L 
P O S I T I O N OF R A I L S O L I D 
L I N E S - P O S I T I O N OF R A I L 
AT T I M E OF DERAILMENT 

So I N S I D E S P I K E S FOUND I N 
P L A C E WESTWARD FROM L I E 
HO 2 O U T S I D E ENDS OF 
T L E B CRUMBED AND SOUTH 
R A I L TORN IN? BY DERAILMENT 
T I E P L A T E S BENT AND CRASHED 
INTO T I E S W I T H TWO S P I K E S 
SHOWING I N O U T S I D E H O L E S , 
WESTWARD FROM T I E KO 3 . 

BAST WHEAL OF THE TRUCK 
UNDER WEST END OF 4 T H CAR 
FROM REAR WAS R E S T I N G AT 
T H I S P O I N T 

T I E S SHOWING P R O G R E S S I V E L Y 
I N C R E A S E D DAMAGE TO EAST 
END OF B R I D G E 

2 A L L WEST OF NEXT J O I N T 
AND E X T E N D I N G TO B R I D G E , 
ON SUB-GRADE AND DOWN 
BANK 

RIGUNI- 2 — S K E T C H SLICMNI = 110111111I M I S T I M E D AND FLNUL POSITIONS OT LAIL INVOLVED 



A C C I D E N T O N S O U T H E R N P A C I F I C K A 1 L R O A D , H A R N E Y , N E V 7 

D E U N A G E D , s t o p p e d u p n g h t o n t h e t i e s a n d a p p i o x i m a t e l y 1 1 i n c h e s 

t o t h e l e f t o f t h e l m e o f t i a c k P o w e i u n i t N o 2 , s l i g h t l y d a m a g e d 

a n d i n c l i n e d a t a n a n g l e o f 1 5 ° t o t h e l e f t , s t o p p e d " w i t h i t s f r o n t 

f i u c k o n t h e t i e s , a b o u t 1 2 i n c h e s t o t h e l e f t o f t h e l i n e o f t r a c k , a n d 

i t s r e a l t i u c k o n t h e b a l l a s t P o w e i u n i t N o 3 , i n c l i n e d t o t h e l e f t 

a t a n a n g l e o f 4 5 ° , s t o p p e d w i t h i t s f i o n t e n d o n t h e fill a n d i t s l e a i 

e n d d o w n t h e e m b a n k m e n t , t h e l e f t e a v e o f t h i s u n i t b o i e i n d i c a ­

t i o n s o f h a v i n g s t i u c k t h e b u d g e t i u s s , t h e f i o n t t i u c k w a s d a m a g e d 

c o n s i d e i a b l y U n i t N o 4 s t o p p e d o n i t s l e f t s i d e d o w n t h e e m b a n k ­

m e n t t o t h e s o u t h o f t h e t i a c k , i t s s i d e s h e e t s w e i e l a k e d a n d b i o k e n 

t h r o u g h b y t h e b a l l a s t , i t b o i e m a i k s i n d i c a t i n g t h a t i t h a d s t i u c k 

t h e s o u t h b i i d g e - t i u s s U n i t N o 5 s t o i : > p e d o n i t s l e f t s i d e d o w n t h e 

e m b a n k m e n t t o t h e s o u t h o f t h e t i a c k , w i t h t h e l e a i e n d 2 0 0 f e e t 

w e s t o f t h e w e s t b r i d g e - a b u t m e n t , i t s s i d e s h e e t s w e i e s h e a r e d m 

n u m e i o u s p l a c e s a n d i t w a s c i u s h e d m w a i d a l o n g t h e w i n d o w b e l t -

l a i l , i t s l e f t f i o n t c o i n e i b o t e m a i k s i n d i c a t i n g t h a t i t h a d s t i u c k 

t h e l e f t b r i d g e - t i u s s , t h e t i g h t - l o c k c o u p l e i a t t h e l e a r w a s b r o k e n 

t h i o u g h t h e s h a n k U n i t N o 6, a d m e i - k i t c h e n c a i , t h e f i o n t s e c t i o n 

o f a n a i t i c u l a t e d t w o - u n i t c a i , b e c a m e d e i a i l o d a n d s t i u c k t h e b u d g e 

t i u s s , c a u s i n g t h e b u d g e t o c o l l a p s e , i t b i o k e l o o s e f i o m t h e p i e c e d -

m g u n i t , s t i u c k t h e w e s t b u d g e - a b u t m e n t w i t h s u c h f o i c e t h a t t h e 

i m p a c t m o v e d t h e a b u t m e n t iy2 i n c h e s o u t o f l i n e , p a s s e d o v e i t h e 

a b u t m e n t , o v e i t u i n e d t o t h e l e f t d o w n t h e e m b a n k m e n t w e s t o f t h e 

b r i d g e , s t o p p e d u p s i d e d o w n , a n d w a s p i a c t i c a l l y d e m o l i s h e d , t h e 

s t e e l e n d - s i l l w a s b r o k e n l o o s e f i o m t h e a l u m i n u m a l l o y c e n t e i - s i l l s 

w h i c h w e i e b i o k e n a b o u t t h e m i d d l e o f t h e c a i a n d w e r e b a d l y b e n t 

i n o t h e i p l a c e s , a l l t h e o c c u p a n t s o f t h i s u n i t w e i e k i l l e d U n i t 

N o 7 , a d m i n g c a i , b e c a m e d e i a i l e d a n d w a s d e f l e c t e d t o t h e l e f t 

b y t h e i m p a c t w i t h t h e p i e c e d n i g c a i , i t t u r n e d a t a n a n g l e o f 4 5 ° 

a n d s t o p p e d a b o u t 9 0 f e e t s o u t h o f t h e t i a c k m t h e r i v e i b e d , t h e 

b o d y o f t h e c a i w a s d e m o l i s h e d a n d t h e f i a m e b a d l y d i s t o r t e d , t h e 

c e n t e r - s i l l s w e i e b r o k e n m s t b a c k o f t h e b o l s t e i O f t h e 2 4 p e i s o n s 

k i l l e d , 2 1 w e r e o c c u p a n t s o f u n i t s N o s 6 a n d 7 U n i t N o 8 , a d o i -

m i t o r y - c l u b c a i , b e c a m e d e i a i l e d , w a s w h n l e d b y t h e d e f l e c t i n g m o ­

t i o n o f t h e p i e c e d n i g u n i t , a n d , u s i n g t h e b u d g e f i a m e a s a f u l c i u m , 

s t i u c k t h e l e f t b r i d g e - t r u s s w i t h a n i m p a c t s u f f i c i e n t t o d e m o l i s h 

t h e t r u s s , t h e c e n t e r - ^ i l l s w e i e b i o k e n a t t h e l e a i b o l s t e i , a t t h e 

n e e d l e b e a m s , a n d a t t h e l e a i e n d - s i l l , t h e b o d y a b o v e t h e f l o o r l i n e 

w a s b a d l y c i u s h e d a n d t w i s t e d , u n i t N o 9, d r a g g i n g h e a v i l y a s t h e 

w h i r l i n g m o t i o n w a s b e i n g e x e c u t e d , c a u s e d t h e c e n t e i - s i l l s o f u n i t 

N o 8 t o b e b i o k e n t h i o u g h a t t h e l e a i e n d , u n i t N o 8 f e l l t o t h e 

r i v e r b e d a n d s t o p p e d u p r i g h t b u t o f f i t s t i u c k s , i t w a s c i u s h e d 

b a d l y a t b o t h e n d s U n i t N o 9 , a P u l l m a n s l e e p i n g c a i , a r t i c u l a t e d 

w i t h u n i t N o 1 0 , b e c a m e d e i a i l e d a n d d i o p p e d t h i o u g h t h e b u d g e 
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opening to the nvei bed, stopping upught, south of and at an angle 
of 30° to the tiack, its leai end AVAS ciushed mwaid as fai as the 
cioss-beaiei 0 1 about 15 feet fiom the articulated joint, the reai 
couplei-head was bioken off, and the centei-sills weie bioken 
thiough, the roof was ciushed mwaid by unit No 10 falling across 
I T , unit No 9 was demolished, two passengeis and one porter m this 
cai weie killed Unit No 10, a Pullman sleeping cai, became de-
iailed, fell thiough the budge opening, and stopped on the roofs of 
units Nos 8 and 9, and on the oveitinned flooi stiucfcuie of the 
budge, one end was pointed upward, this cai was crushed and budly 
distorted These tluee cais, units Nos 8, 9, and 10, weie entangled 
with the demolished budge stiuctuie Unit No 11, A Pullman sleep­
ing cai, aiticulated with unit No 12, became dei ailed to the south at 
an angle of 25° to the tiack and stopped upught in the nvei bed 
with its fiont end badly damaged and its leai end suspended upon 
the east budge-abutment Unit No 12, a Pullman sleeping cai, 
became dei ailed, but lemamed coupled to unit No 11 and stopped 
upught on the embankment cast of the budge opening, one end was 
damaged slightly Unit No 13, a Pullman sleeping cai, aiticulated 
with unit No 14, became dei ailed but I emamed coupled to the units 
at each end and stopped upught, slightly damaged, with its fiont 
truck on the embankment and its L E A I tuick on the ties Unit No 
14, a Pullman sleeping cai, became deiailed at the fiont end only and 
lemamed coupled at each end Units Nos 15, 16, and 17 weie not 
dei ailed and sustained but slight damage 

The tiam-seivice employee mjuied was the conductoi 

S U J O I A R Y Ot E V I D E N C E 

Engineman Hecox stated that V.hen appioaclmig the point of 
accident the tiam was moving, as indicated by the speedometei, at 
a speed of 60 miles pei horn and the po-n ei unit was ndmg smoothly 
The automatic block signals displayed pioceed indications The 
headlight was focused piopeily and W A S burning bnghtly As the 
tiam enteied the cuive at the point of accident, he saw an object, 
which latei he found to be a gieen tumbleweed, lying on the rail 
at a distance of about 300 feet Upon leachmg that point his powei 
unit became dei ailed and his fiist thought was that his tiam had 
si nick a lock He shut off power and applied the flta^UHp^M* 
biakes m full-seivice application, the tram stopped m a distance 
of about 900 feet It was clear and daik at the time of the accident, 
which occuned at 9 33 p m He stated that the tiack was in. 
excellent condition After stopping he examined the pilot but found 
theie weie no maiks indicating that it had stiuck a lock Powei 
unit No 1 was upright but the left wheels weie outside the left rail 
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FiGum C—\icw of Mission Dolores," seieutli unit, slioiung damaged condition of end frame 



ACCIDEN1 OK bOTJTllFIiW PACIFIC RAILROAD, HARTLEY, 3STEV 1 3 

and the light wheels mside the light rail The unit had been sup-
poited upon the lails and was prevented fiom oveitinning by the 
motoi housings and spimg planks He pioceeded to Hamey on 
foot, oideied lelief tiams, and about 11 p m letuined to the scene 
of the accident He examined the tiack foi some distance to the 
leai of the tiam and no maiks weie found on the ties 0 1 lails east 
of the point of dei ailment The gieen tumbleweed, which had been 
pushed aside by the tiucks, was found lying neai the fourteenth 
unit of the tiam and he thiew it ovei the embankment About 8 
feet down the embankment theie was a tiack clawbai Looking 
undei THE fourteenth unit he obseived that a lail-jomt had been dis­
connected on the high 0 1 south iail at a point about 160 feet east 
of budge 518 54 The angle-bais had been lemoved and, on the 
Hist tie west OF tins joint, a tie plate was seemed inward about 4 
oi 6 inches fiom the nounal position foi A tie plate, the two outside 
spikes weie fully duven, hut the two inside spikes v\eie diiven only 
pait way There i\eie about 20 loose spikes lying adjacent to the 
disconnected joint Two spikes, duven halfway, weie at the south 
end of the second tie west of the joint and about 6 inches distant 
fiom the tie plate, which was in noimal position A duft pin was 
lying neai the joint The disconnected iail was lying on its side 
iutli its base towaid the noith and its leceiving end near the north 
companion iail The two bond wnes weie stiaightened out, 
sti etched in a noirhwesteily dnection, and toin loose fiom the leceiv­
ing end of the disconnected iail, but still attached to the leaving 
i ail The ties weie m then oiigmal positions in the ballast A 
close-up [ihotogi aph taken undei the fouiteenth unit shoitly aftei 
the O C C L I I I E N C E of the accident was shown to Engineman Hecox 
This photogiajih leveals that angle-bais had been lemoved at a iail 
joint, tiack bolts, nuts, and tight-lock washeis weie lying adjacent 
to this joint Tiack spikes had been dia^n fiom the undistuibed 
tie plate at the west end of the leaving iail, all tiack spikes and 
the tie plate had been lemoved fiom the south end of the first tie 
west of the disconnected joint A tie plate was jilaced mward about 
4 OI 5 inches fiom the noimal alinement foi a tie jylate, theie weie 
two spikes fully duven in the two outei holes of this tie plate and 
m the two mside holes theie were two sjjikes with then heads about 
3 inches above the top of the tie, the shanks of the lattei spikes weie 
slightly bent and abiaded, which indicated that they had been 
paitially withdiafln Seveial loose sjakes weie lying on the ballast 
neai the south end of the ties The ties weie in alinement at then 
ends and weie tightly seemed by the ballast The two bond wires 
^eie still attached to the west end of the leaving I A I L at the discon­
nected joint, they ^eie stiaightened out and extended diagonally 
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FIGUITE S — V I E W OF LIES NOS 1 UNCI 2 , L M S I L M E I ] TIE PLATE BOND HIRES, MITS, WISLIE IS , AND 
FULENIM SPIKES I N TIE NO 2 
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acioss the line of the tiack Engineman Hecox identified this photo-
giaph as poitiaymg conditions in the immediate vicinity of the 
disconnected iail joint exactly as he saw them 
Fnemen Kelley stated that, appioachmg the point of accident, 

lie and the electiician weie m the foiwaid end of powei unit No 2 
endeavoiing to slait the motoi when he felt a settling and skidding 
sensation, which indicated that the tiam had become detailed Aftei 
the accident he was engaged foi some time in lescue woik It was 
about 3 a m when he fiist had an opportunity to obsoive tiack con­
ditions at the point of dei ailment He couoboiated Engineman 
Hecox's statement m all essential details It was his opinion that 
dining the dei ailment some foice exeitmg piessuie against the out­
side of the iail had moved the displaced iail towaid the noith iail, 
fiom the point wheie it had been lespiked, and that the iail in question 
had been auanged to foim a cleiailei 
Distnct Road Foi email of Engines Eogiis slated that he was in 

powei unit No 2 at the tunc of the accident In lesponse to a signal 
indicating motor tiouble m powei unit No 2 he had left the control 
cab of power unit No 1 about 1 minute bcfoie the accident occuried 
He had obseived that the tiam was uding noimally and was moving, 
as indicated by the speedometei, at a speed of 60 miles pci horn The 
accident occuried about 9 33 p m It was his opinion that the Avheels 
of powei unit No 2 weie stiikmg the ties as the lough-iiding action 
was quite noticeable The unit listed considerably to the left fiom 
the point of derailment to the point wheie it stopped Aftei the 
liam stopped he examined the equipment and found that the wheels 
of powei unit No 2 had been m contact with the ties The pilot w as 
nicked and loosened on the left fiont poition Theie weie maiks on 
the first pan of wheels of powei unit No 1, indicating that they had 
been m contact with numeious objects The motois, geai housings, 
and pedestal bmdei-bolts had been in contact with the rails and, 
acting a* guides, pievented powei units Nos 1 and 2 fiom leaving the 
tiack The light and the left wheels weie about 10 inches to the left 
of then respective lails Powei units Nos 1 and 2 wreie not gieatly 
damaged and aftei bemg ie-1 ailed weie able to pioceed undei then 
own powei PowTei unit No 3 became dei ailed and, inclining at an 
angle to the left, stopped with its fiont end about 3 oi 4 feet abo^e 
the top of the iail and its leai end down the bank All thiee powei 
units had been sliding on the lails About 11 p m he piocceded 
towaid the leai of the tram and discoveied that bridge 518 54 had 
been destioyed The last thiee cais m the tiam remained on the 
lails, the fonith cai fiom the leai, oi the fouiteenth unit, was up-
nght but its foiwaid tiuck was deiailed The tiack beneath this 
cai was obseived to he as desciibed by Engineman Hecox Theie 
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weie several maiks on the displaced lail, caused by its being stiuck 
by some blunt object Theie weie seveial loose spikes, which ap­
pealed to have been fleshly lemoved fiom the ties, lying neai the 
opening made by the 1 ail being misahned 
Electncian Baumann stated that his duties as electncian m chaige 

of the motois lequired him to ride No 101 legulaily Approach­
ing the point of accident he was m powei unit No 2 endeavoi ing to 
staiL a motoi which was giving tiouble Just pnoi to the deiail-
ment the tiam was ndmg noimally He said that he felt the unit 
leave the rail and then felL a skidding sensation combined with a 
wobbling action Aftei the tiain stopped he found that the power 
units weie dei ailed but theie weie no maiks on the pilot which 
indicated it had stiuck locks 0 1 othei objects Sometime latei he 
pioceeded to the leai of the Lram and found conditions undei the 
fomteeiith unit to be as descnbed by Engineman Hecox He ob-
seived that the bond wnes weie stretched diagonally acioss the tiack 
at an angle to the 1 mining lail The ballast adjacent to the dis­
placed lail was not disturbed He found maiks on the titick bmdei 
bolts and motoi housings, which indicated that they had been in 
contact with the lails The binder bolts and motoi housings seived 
as guides and pi evented the powei units leaving the loadhed aftei 
del ailment occuned It was his opinion that the lail m question 
had been moved mwaid and secuied in that position 
Brakeman Thomas stated that when leaving Cailm an an-brake 

limning test was made and the biakes functioned propeily en loute 
Appioachmg the point of accident he was m unit No 4 and it was 
ndmg smoothly The tiam was not exceeding the speed lestnctions 
He had maintained a lookout aiound cuives and theie were no in­
dications of defective equipment A heavy biake application was 
felt, followed by lough nding, aftei which the unit was oveiturned 
down the embankment and stopped on its side Aftei the accident, 
being busy with lelief woik, he did not have an opportunity to 
examine eithei the tiack oi the equipment foi some time His ob-
seivation as to the tiack condition existing undei the fourteenth 
unit conoboiated that given by Engineman Hecox He thought 
that the spikes had been lemoved fiom twelve ties undei the leceiv-
ing lail 
Biakeman Webctei stated that by means of an air gauge located 

between the sixteenth and the seventeenth units, an an-brake run­
ning test was obseived when leaving Carlm He lemamed m this 
location, maintaining a lookout around cuives, until the accident 
occuned Theie was no indication of defective equipment The 
tiam stopped abiuptly and he went back immediately to affoid flag 
piotection 

1 1 4 2 0 6 — 3 9 1 
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Assistant Supeiintendent Foley stated that he ai lived at the scene 

ol the accident about 11 30 p m , August 12 He examined the 
tiack and equipment in oidei to determine the cause In effect, he 
couoboiated Engineman Hecox's statement as to the track con­
ditions undei the fourteenth unit He found that the bond wiies, 
attached to the iail immediately east of the joint involved, weie 
stietched diagonally in a northwesteily direction but were broken 
loose fiom the displaced iail m question The south tie plate on 
tie No 2 boie a mark similar to a flange maik There was an in­
dentation on the ball of the leceivmg end of the overturned rail 
which appealed to have been made by a wheel flange stnking the 
end of this iail A number of tiack spikes, slightly bent and lying 
loose between the lails, bore marks indicating that they had been 
diawn by a clawhar Spikes in the noith end of the south tie 
plate on tie No 1 boie maiks of abrasion The track ballast was 
imdistmbed Theie was no indication of derailment east of the dis­
placed iail 

Assistant Division Engmeei Lundy stated that he amved at the 
scene of dei aliment on August 13 and examined the track and the 
equipment Fiom the initial jiomt of dei ailment to a point about 
1,000 feet eastwaid he found no maik of dei ailment oi indication 
of diaggmg equipment The dei ailment occuued on the south oi 
high iail, at a point 169 5 feet east of budge 518 54 A sketch, 
diawn to scale, showing tiack conditions was used to illustrate his 
statement The tiack was laid on a 3° cuive with a superelevtion 
of 4 % inches on the south rail He obseived that the angle bais 
had been lemoved fiom the joint at the point of derailment and 
tin own down the embankment, angle-bar bolts and nuts weie lying 
adjacent to the track, none was bioken oi cut, which indicated that 
they had been removed by a wiench All track spikes at the west 
end of the leaving iail at this joint had been diawn, howevei, the 
leaving iail and tie-plate weie undistuibed All spikes and the 
joint tie-plate at the south end of the first tie wTest of this joint, 
heiemafter lefeiied to as tie No 1, had been removed, and an mtei-
mediate tie-plate was placed 4 % inches mwaid fiom the normal 
position of the tie-plate which had been lemoved, theie were two 
spikes fully duven m the two outei holes of this tie-plate and m 
the two inside spike holes theie weie two spikes with the heads 
about 3!/4 inches above the tie and with the shanks bent slightly 
to the noith, the two lattei spikes had the appealance of being 
paitially diawn The position of the misplaced tie-plate and the 
condition of the spikes which secured it indicated to him that the 
receiving end of the rail at the point of derailment had been moved 
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and seemed 4 % inches inward fiom its noimal position All 
inside spikes were drawn fiom the following nine ties Two 
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normal position of the lail and 8*4 inches fiom the south end of 
the second tie west of the joint m question, heiemaftei lefened to 
as tie No 2, the heads were turned outwaid and piotiuded a dis­
tance of 2^4 inches above the top of the tic Theie weie four 
blocks of wood, each of which was about 2 inches by 3 inches by 
6 inches, lying near tics Nos 1 and 2 The lail immediately west 
of the ]omt 111 question was found lying on its side with its base 
towaid the north and its receiving end 1% inches fiom the noith 
lail and pointing diagonally in a soiithwesLeily dnection across the 
hack The next lail westwaid on the left side was along the edge 
of the ballast and down the embankment to the south These lails 
evidently had been moved by some foice stiikmg at an angle, as 
evidenced by maiks on the leceivmg end of the first misplaced xail 
The noith lails weie undamaged and undistmbed Staitmg at the 
thud tie west of the joint 111 question the south ends of all ties weie 
ciushed and damaged by wheels, the damage mcieasing piogicssively 
westwaid At the lime of obseivation tho fomteenth unit was 
standing with its west end 20 feet west of the joint involved 
Chief Engineer Kirkbiide stated that he arrived at the scene of 

accident at 1 p m , August 13 He found that the ti ack conditions 
and the dei ailed equipment had remained undisturbed from the time 
of dei ailment because of waiting foi his inspection As a lesult of 
his examination measuiements weie taken at the pomt of dei ailment 
and a sketch was piepaied undei his supeivision, the descuption 
of the conditions at this point, made by Assistant Division Engineer 
Lundy, was based upon this sketch The two bond wires were 
stiaightened out and were leduced in section, which condition indi­
cated tensile stiam, the fibei denoted diawn conditions similai to 
that produced when metal is tested in tension All these conditions 
indicated that the bond wnes weie foicibly torn away from the 
leceivmg rail Detailed examination of the misahned tie plate 
disclosed that the two outer spikes were fully driven, but the two 
inside spikes piojected above the top of the tie plate, the heads of the 
eastward and the westwaid spikes weie 3^4 inches and 3 ^ inches, 
respectively, above the tie plate It was possible to lemove the 
westward spike by means of thumb and foiefinger, the eastwaid 
spike was not touched It was his opinion that this condition of the 
spikes was caused by the left fiont wheel of power unit No 1, as it 
left the leaving rail, engaging the outside suiface of the ball of the 
leceivmg, or misahned rail, then dioppmg to the base and running 
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theieon a distance of 20 feet befoie leaving the iail This was 
indicated by the wheel maiks staitmg outwaid m a gradual taper to 
a point wheie the maiks left the iail The piessuic downwaid on 
the outei edge of the ball of the iail tende'fl to pi ess the iail mwaid 
against the two mside spikes This foice was lesistcd by the rail 
stiength being aiched against the dnection of the foice Theie was 
a tendency foi the tiam to follow tangential dnection with a cen­
trifugal foice in piopoition to its speed of 60 miles pei houi The 
misalmed rail, being engaged by the pilot casting sliding upon it, 
was curving m a dnection diveigent to that of the tiam, theiefoie, 
the iail could oveituin m one dnection only, that being outwaid The 
lesult was that the eastwaid end of the misalmed iail levolvcd on Ihe 
tie plate undei the heads of the two outside spikes while the iail flange 
was pulling the two inside spikes upward sufficiently to tuin cleai of 
them Simultaneously, the iail ŵ as moved westwaid because of the 
fiiction cieated by the pilot casting I mining in contact with the ball 
of the iail A movement of 10i/2 inches was sufficient foi the iail 
end to cleai the spikes Subsequent wheel blows kicked the iail 
mwaid to its final position neai the noith iail The west end of 
the misalmed rail, still attached to the succeeding rail, w as pounded 
into the ballast and coveied by debus and equipment The tiack 
wTas gaged at joints and centeis a distance of 11 iail lengths eastwaid 
fiom the point of dei ailment The south rail had a supeielevation 
vaiymg between 4 and 41/g inches, being 41/g inches at the point of 
dei aliment The gage vaued between 4 feet 8 % inches and 4 feet 
8 % inches, being 4 feet 8 % inches at the point of dei ailment A 
senes of tests was conducted to deteimme the actual foice necessaiy 
to move a iail mwaid in the mannei m which it appealed to have 
been done on the date of the accident A replica of the tiack at 
the point of accident was constiucted, with the exception that sand 
ballast was used, and a spung balance was attached to measure the 
eneigy necessaiy to move a iail the distance that the misalmed iail 
was moved at the point of accident, the eneigy expended was as 
follows 

Number of ties iwtu inside spikes nullerl 
Mo\ emeu to ! rai l inw iru* 

Number of ties iwtu inside spikes nullerl 
1 inches i\i inclies 

Pounds Pounds 
8 709 5 742 5 
10 145 5 49S 
11 163 412 5 
12 - 113 5 363 

Using a 10-inch journal jack, this test was accomplished with such 
ease that the jack latchet was opeiated without a bai A 10-mch 
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journal jack could leadily be mseited between tlie spikes, which weie 
814 inches fiom the end of tie No 2, and the ball of the lail A 
test was made m which only 5 minutes weie consumed m uncoupling 
the joint angle bais, pulling the mside spikes fiom eight ties, and 
moving the lail inward 4l/2 inches, in this test a tiack-lmmg bai 
was used to move the iail 
Koadmastei Williamson stated that his last inspection of the tiack 

involved was on the morning of August 11, when he lode ovei it on 
a motoi cai, 10 days pnoi to the day of the accident a walking in­
spection had been made, m both instances the tiack at the cuive 
involved was m excellent condition lie ai lived at the scene of the 
accident about 11 30 p m, August 12, and found that the south iail, 
at the initial point of dei ailment, had been loosened and moved in­
laid He conoboiated Assistant Division Engmeei Lundy's state­
ment m all essential details The bond wnes extended diagonally 
acioss the tiack The ballast was undisturbed and theie had been no 
authoiized movement of ties at this place foi 18 months past Loose 
spikes, slightly bent and lying adjacent to the noimal location of 
the south iail, displayed claw-bai maiks The top of the ball of the 
misplaced iail had been lecently painted with daik pamt, which was 
di y when he examined it 
Section Foi email Bianchini stated that he had been ovei the tiack 

m the vicinity of the point oi accident on August 11 and it was m 
excellent condition at that time The ballast and the tiack had been 
undistuibed foi some time There weie no tools missing fiom the 
complement assigned to his gang He amved at the scene of the 
accident about 1 houi aftei its occuncnce He found that the con­
ditions weie as stated by Assistant Division Engmeei Lundy 
Section Foieman Jones, of the Western Pacific Kaihoad, stated 

that about 5 a m , August 13, he obseived the tiack condition at the 
point of del ailment He conhimed the testimony of othei witnesses 
legaidmg the vanous positions m flinch the membeis of the tiack 
stiuctuie lay 
Budge Foi eman Stone stated that on August 5, 1939, he had com­

pleted the woik of leinfoicmg budge 518 54 and it was m excellent 
condition 
Signal Mamtamei Giotegut stated that he ai lived at the scene of 

the accident about 11 45 p m , August 12 His testimony conobo-
I ated that of othei w ltnesses as to tho condition of the ti ack and the 
equipment He stated that about daylight, August 13, his attention 
was called to the fact that theie was pamt on the ball of the mis­
placed i ail 
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Signal Maintainer Buig, who auived at the scene of the accident 

about 2 houis aftei its occmrence, stated that the track conditions 
at the scene of the accident indicated delibei ate sabotage 
Signal Maintainer Hutehms stated that he arilved at the scene of 

the accident at 5 45 a m , August 13 He examined the signal appa-
latus to the roai of the tiam and found that it functioned piopeily 
About 6 10 a m he ciawled undei the fouiteenth unit and photo-
giaphcd the displaced iail, ties Nos 1 and 2, and the tie plate which 
had been spiked mwaid fiom the noimal position foi a tie plate, all 
pictuies weie taken m natural light At this time he observed that 
the ballasL was undistuibed and the bond wiies weie attached to the 
leaving iail but weie bioken loose fiom the receiving iail It was 
his opinion that aftei the angle bais weie removed a rail could be 
moved mwaid 16 inches fiom its noimal position befoie the bond 
wne would be bioken 
Signal Maintainer Gavey, of the Western Pacific Railioad, stated 

that about 8 a m photogiaphs of the tiack conditions undei the 
fouiteenth unit weie taken by him His testimony as to the posi­
tions in which various tiack stiuctuie members lay coiioboiated 
that of othei witnesses 
Heischel Smythc, a resident of Beowawe, Nev, stated that as a 

menibei of the coronei's juiy he viewed the derailed equipment and 
damaged tiack at 6 a m , August 13 He obseived that the foui­
teenth unit was dei ailed at its fiont end only, and theie was a 
cleaiance of about 20 inches between the track and the bottom of 
the cai He ciawled undei the cai that he might distinctly see the 
condition of the tiack The angle bais had been lemoved at a joint 
of the south iail at a point about 167 feet east of a budge ovei the 
Humboldt River The leaving iail was m its noimal position but 
the leceivmg iail was lying on its side near the north companion 
iail and the ball was towaid the south On the south side of the 
top of the ball of the iail at the leceivmg end theie was a maik 
which had the appearance of having been caused by a wheel flange 
striking downward On the south end of the fiist tie west of the 
leaving iail at the disconnected joint, a tie plate was seemed mwaid 
about 4 inches from the oiigmal position The two outside spikes 
in this plate weie fully duven but the two mside spikes piotiuded 
about half the length above the tie and appaientry had been jiaitialfy 
diawn by the levolvmg action of the misplaced iail dining tho 
piogiess of overturning Theie weie two spikes, duven about half 
then length and at an angle outwaid, a shoit distance fiom the 
noimal position foi a tie plate, he believed that these lattei spikes 
had been used as a fulcium m the pioccss of piymg the misplaced 
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iail ovei a distance of 4 inches A tiack-bolt nut lying neai the 
disconnected jornt boie indications of having been recently lemoved 
by a wiench Theie were seveial small blocks of wood about 7 
inches long adjacent to the tiack at that point The tie plates and 
outside spikes on the south ends of a numbei of ties westwaid fiom 
the disconnected joint weie still in place, but neaily all the inside 
spikes on these ties weie diawn, of the spikes which were lying ad­
jacent to the tiack none was sheaied 0 1 bioken, they boie indications 
of having been drawn by a clawbai, being slightly bent and the 
bottom suiface of the heads being freshly scaned The bond wiles, 
still connected to the leaving iail but bioken loose from the leceivmg 
iail, weie stietched out and extended diagonally acioss the tiack 
It was his opinion that the iail joint was disconnected, the inside 
spikes diawn, and the leceivmg iail moved inward about 4 inches 
and seemed on anothei tie plate as a deiailei When the tiam 
leached this point the first wheel flange stiuck the end of the leceiv­
mg iail, levolved it, and then kicked it to its final position neai the 
noith iail His opinion, based on the evidence, was that some peison 
had delibeiately ananged the tiack at the point of accident and that 
it A\ as an act of sabotage 
P E Giaf, chief engmeei, Elko Powei Co, Elko, Nev, stated 

that he took a number of photogiaphs undei unit No 14 at 11 45 a m , 
August 13 He conoboiated the statement of Assistant Division 
Engmeei Lundy legardmg the position of the vanous paits of the 
tiack structure 
W a n en Monioe, newspapei pubhshei, of Elko, stated that he took 

photogiaphs oi tiack conditions under the fouiteenth unit at 9 30 
a m , August 13 He substantiated, m effect, the testimony of othei 
witnesses 
William VanVolkenbuig, a lesident of Elko, stated that at 11 45 

p m , August 12, he obseived the tiack conditions undei the foui­
teenth unit He conoboiated the testimony of Assistant Division 
Engmeei Lundy regaidmg the positions of vanous tiack stiuctuie 
membeis, and the maiks which were sustained by them 
According to data furnished by the Fcdeial Buieau of Investi­

gation, the spike holes at the inside of the misahned tie plate ex­
tended into the tie 4 6 and 4 95 inches, lespectively The heads of the 
eastwaid and the westwaid spikes weie 3 1 and 2 88 inches, lespec-
tively, above the suiface of the tie plate 
Accoidmg to the tiain sheet, the last tiam which passed the point 

of dei ailment prior to No 101 was a west-bound freight tiam, which 
passed shortly aftei 6 p m , oi about 3 houis 30 minutes befoie the 
accident occuned 
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Accoiclmg to data submitted by the camei, a iail detectoi-cai was 

last opeiated ovei the tiack involved on June 19, 1939, the last piior 
inspection was on Octobei 8, 1938, there being an mteival of 8 months 
11 days between these inspections There weie no iail defects le-
coided m the vicinity of the point of accident 
Shoitly aftei the accident a 25-ton Buda latchet jack was found 

m the bed of the liver a distance of 264 feet downstieam fiom the 
lailroad budge It was gieasy and theie weie no indications of 
uist The plungei was extended iy2 inches, a distance which would 
fit readily between a iail moved mwaid about 4 inches and spikes 
located the same distance fiom the end of a tie as was the case on 
tie No 2 
The stieamlme tiam, "City of San Fiancisco," was owned jointly 

as follows C & N W , 21 63 peicent, S P , 3419 peicent, and U P , 
43 88 peicent 
The centei of giavity of the Diesel-poweied units on this tiam was 

57 inches above the top of the iail The ovei tinning speed on a 
3° cuivc, with supeielevation of 4 inches, is 124 5 miles pel houi, and 
r speed oi 60 miles pel houi is w ell within the limits of safe pi actice 
as lecommended by the Amencan Railway Engmeeiing Association 
The 3 powei units weie constiucted by the Electio-Motive Coi-

poiation accoiding to the caiueis' specifications, the flames weie of 
molybdenum steel, m idled sections, the sides of 27-gage galvanized 
lion ovei %-mcli plywood, and the tiucks weie 6-wheel type with 
motois mounted on the leading and tiailing axles of each tiuck The 
cais weie constiucted by the Pullman-Standaid Cai Co accoidmg to 
(he cameis' specifications, the end sills, bolsteis, and needle beams 
weie of high tensile Coi-Ten steel, of welded consriuction, the yield 
point being a minimum of 50,000 pounds pei squaie inch and the 
ultimate strength a minimum of 70,000 pounds pel squaie inch The 
centei sills, side sills, posts, cailines, sheathing, loof, and all othei 
fiannng weie of aluminum alloy, the piopeities of which weie as 
follows 

Minimum Minimum viekl slroriRth (at 2% onset) per 
tensile 

Minimum viekl slroriRth (at 2% onset) per 
Minimum Material Dimension strength 

Minimum viekl slroriRth (at 2% onset) per elongition per square inch 

Minimum viekl slroriRth (at 2% onset) per in 2 inches per square inch squire inch 
Inches Pound* Founds Percent 

f 0 041-41 128 55 000 J2 000 18 17S-T Sheet ind plate i 129- 358 000 32 000 15 17S-T Sheet ind plate 
I 259- 500 55 000 32, 000 12 17S-T Rolled shapes _ _ 50 000 30 000 10 Extruded shapes 50 000 31) 000 12 A17S-T Extruded shapes _ 35, 000 20, ooo 18 ISSffliheet f (Ml-O 113 I 114- 203 30 ooo 

30 000 
i 34 000 i 24 000 <i 0 

i Approximate 
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Item No 1 No a bpetifif a turn mm uuum 
"licld point , pounds 3 5 , ooo 34 000 30,000 
Tensile strength _ do 55 830 55 500 50 000 
Elongation 8 inches percent 20 7 20 3 
Induction of arei - do 2S 0 28 0 -

On October 3, 1939, the Aluminum Co of Ameiica, at lLs leseatch 
laboiatones, New Kensington, Pa , tested foi tensile piopeities a poi-
tion oi the w'eb, the bottom flange of one channel, and the bottom 
angle of the centei-sill oi the ninth unit, the lesults of these tests 
being as follows 

Location Tensile strength 
Yield strength 

SL.1—U 2 percent per square inch 

Elongation in 2 inches Reduction of aiea 

Angle Channel woh Channel toe _ Ohmuel heel Average Specihed minimum -

Pounds 50, 320 66 030 50, 770 66, 7W 50, 470 50 000 

Pounds 37 500 34 700 37,100 30, 100 17,100 10 000 

Percent 25 0 21 0 24 5 21 0 24 4 16 0 

Percent 38 0 34 3 35 7 10 S 37 4 

Typical sheai stiengths weie as follows 
Pounds J ] P I 
squateinch 

T7S-T 36, 000 
A17S-T 26, 000 
53S-T 24,000 
4S-V>H 18,000 

Tlic specifications piovided foi a buffing stiess of 400,000 pounds 
at diaft geai without the use of buffeis All coupleis weie improved 
tight-lock, E M C design, lubbei-cushioned draft geais The con-
fttiuction of this tiam was completed December 27, 1937, and it was 
placed in seivice Januaiy 2, 1938 The builder's lecoids indicate 
tliat this equipment was built accoiding to Post Office Department 
specifications of 400,000 pounds buffing stiess, with a safety factoi 
of two, which fixes the minimum foi actual failme at 800,000 pounds 
The lecoids of the Pullman Cai Company indicate that a test was 

conducted Febiuaiy 16, 1937, using a 7-foot 10-mch section of the 
undeifiame taken fiom the centei of a cai, and containing the centei -
sill, side-sills, flooi-stiingeis, one steel cioss beaiei, and thiee alum­
inum flooi suppoits This section withstood a compicssion load of 
S80,000 pounds befoie any permanent defamation lcsulted On 
September 17, 1939, a test was made on a section of the centei-sill 
cut out of the fiame of the cai "Twin Peaks," which was the ninth 
unit in the deiailed tiam The results of this test weie as follows 
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The following is a, statement of damage, as foimulated by the 

carneis and the Pullman Co 

Position m train r 
Name 

Damage 
Unit No 1 S J 1 Poivel unit - _ 111,000 00 
TJmtNo 1 - . - S F 2Poirorunit - _ 11, 500 00 Unit No 3 __ _ S F ! Power unit _ 14 000 00 Unit No 4 _ _ S F 101 Baggage dormitory _ _ 4,1 500 00 Unit No 5 S P 401 Market Street 45 000 00 Unit No 6 _ S 1 001 Presidio _. _ l 117, 073 29 Unit No 7 - _ - - -S F 802 Mission Dolores _ . . 1 103, 199 37 Unit No S - S F 701 Embarcadero __ ' 118,337 00 Unit No 0 .__ N-120 Twin Peaks _ . 1 90 058 30 Unit No 10 _ , _ N-121 Chinatown _ . 1 B0, 446 28 Unit No 11 _. , N-122 Fisherman s Wharf - 18, W0 00 Unit No 12 _ _ _ N-123 Golden Gate Park 8, 500 00 Unit No 17__, S F NobHiII _ _ % 600 00 

Total — - 670,315 20 
' Demolished 

OBSERVATIONS OI COMMISSION'S INSPECTORS 
The Commission's inspectors examined the track a distance of 

one-half mile east of the point of dei ailment and found it to be 
maintained m excellent condition, no indication was found of wheel 
marks oi diagging equipment east of a point 169 5 feet east of 
bridge 518 54 At this point the indications were that the joint on 
the high iail had been disconnected, the angle bais lemoved, and the 
east end of the leceivmg iail moved inward about i% inches on the 
lie The tie itself gave evidence that the tie plate was misplaced, 
as the outline of the onginal plate seat was cleaily defined and the 
condition of the spike holes indicated fiesh and recent distuibance 
of the wood fibei which would lesult fiom diawing a spike A 
dent m the l eceivmg end of the misahned l ail at the top of the ball 
on the south side indicated that the iail had been stiuck by some 
heavy object, this dent was so located that if the leceivmg iail were 
moved mwaid about 4 ^ inches the flange of a wheel would stnke 
the end at that point There weie flange maiks on the outside por­
tion of the base of this iail Theie weie no indications that this iail 
was curve-worn The wheels of powei unit No 1 weie examined 
at Carlm, there was a deep cut on the back of the flange of the left 
fiont wheel, this cut was % inch m diameter and 3/1G inch deep, 
the flange, gaged % inch above (he tiead, was 1% 2 inches thick 
Theie weie several hoiseshoe-shaped abiasions on the back of the 
flange, a lolling test disclosed that these abrasions piobably were 
caused by this wheel being in contact with angle-bar bolts The 
tiucks of the powei units weie examined, and it was obseived that 
the motor housings and the pedestal bmdei-bolts showed consider­
able wear, indicating abiasive action obviously sustained by sliding 
on the top of the lails Giooves on the left side of the motoi hous­
ings of powei units Nos 1, 2 and 3 indicated contact with the top 
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F I G U R E 1 0 — V I E W OF H I C K OF FLJNGE OF LEFT N O 1 WHEEL OF N O 1 POWEI UNIT, SHOWING MAILT CAUSED 
bj STRIKING END OF RAIL 
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of the ] ails, on all motoi housings the giooves weie worn to a depth 
which vaiied between % 2 and 7/i0 inch These maiks weie blue m 
coloi, which indicated fnction binning Holes in the motoi hous­
ings indicated piobable contact with the budge guaidiail The 
uinei faces of the light-pedestal bmdei-bolt nuts, which weie 1 inch 
hexagonal nuts, weie seveiely abiaded and burned because of contact 
with the outside of the ball of the north iail, except one nut at the 
light No 2 wheel of tiuck No 1 of powei unit No 1, which was 
worn to less than half its thickness, it was fused to its bolt, evidently 
due to sliding on top of the iail head Theie was somewhat gieatei 
weai on the motoi housings and the pedestal bmdei-bolts on unit 
No 1 than on the two following units 
The mspectois obseived that the cais withstood impact shock up 

to a ceitam degiee, aftei which some of them collapsed An absence 
of intel mediate stages of damage was noticeable, in cases of badly 
damaged matenal the state of damage was total collapse One undei-
fiame indicated compiession failuie Theie was but little damage m 
cases wheie the tight-lock coupleis and aiticulated joinLs held The 
only instance of telescoping w as at the ninth unit, it became se}ja-
lated at its aiticulated ]omt and the shank of the tight-lock couplei 
at the opposite end failed The gieatest damage sustained by the 
cais collectively consisted of failuie of the supei stiuctmes The 
aluminum alloy metal m many cases toie loose fiom the nvets and 
was cut thiough in places wheie it had been diagged on the ballast, 
êiy few steel nvets weie sheaied off Theie was no indication of 
dispeision of stiam, m many instances a badly torn section was 
adjacent to a section which had not buckled m the slightest degiee 
In many instances the tie stiaps between centei-sill flanges weie 
buckled 

D I S C U S S I O N 

Accoidmg to the evidence, No 101 was not moving :n excess of the 
maximum authon/ed speed of 60 miles pei houi when it became de-
lailed The tiam was ndmg smoothly and there was no indication 
of defective equipment Pnoi to amval at the point oi dei ailment 
the tiack was stiuctiually sound, maintained m excellent condition, 
and the automatic block signals weie displaying pioceed indications 
Upon enteung the cuive on which the accident occuired, the en­
gineman saw an obiect abont 300 feet distant, which later was found 
to be a tumble weed, lying on the south oi high iail of the cuive 
When the tiam leached that point the fiont tiuck became deiailed and 
the engineman thought that a lock had been struck Subsequent 
examination of the tiack disclosed that on the south rail the angle 
bais had been lemoved fiom a joint located 169 5 feet east of bndgo 
518 54, and the angle bais, bolts, nuts, and tight-lock washeis weie 
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FICUTTR 1 2 — V I E W OF FOMTH I N D FIFTH UNITS SHOWING LESULTS OF SHILLING BUDGE T M S S 
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lying adjacent to the disconnected iail Appaiently a wiench had 
been used to remove the nuts, as none of the bolts was cut oi bioken 
The ]omt tie plate on the fust tie beneath the deceiving end of the dis­
connected iail had been lemoved and an mteimediate tie plate had 
been placed 4% niches mwaid fiom the almcment of the south iail 
and fully spiked with iom spikes The position of this plate was not 
a losult of the tie moving lateially undei impact lesultmg fiom the 
dei ailment, as theie was no indication m the ballast of any tie being 
moved fiom its oiigmal position The tie plate had been misplaced, 
as the outline of the ongmal plate seat on the tie was cleaily defined, 
and the spike holes indicated fiesli and locent distuibance of the 
wood fibei such as would follow the action of withdiawmg a spike 
Of the fom spikes holding the misahned tie plate, the two outside 
spikes weie fully dnven while the two inside spikes weie found with-
ch awn a distance of 2 88 and 3 1 inches, icspectively, above the plate, 
this indicated a 1 evolving lateial motion of the leceivmg iail which 
caused the inside spikes to be diawn sufficiently to peimit the iail 
to loll fiee The rail at the same time wTas being pushed westwaid 
because of the friction impaited to it by the pilot casting, a longi­
tudinal movement of 10yz inches being sufficient to clcai the spikes 
in oidei that the iail could be pushed lateially towaid the noith iail 
The leceivmg iail having been moved mwaid 4 % inches piovidcd 
a gap appioxnnately 1% inches, as the ball of the iail was 3 inches 
m width The fiont wheel flange being 1% 2 inches m thickness 
could leaddy fit into the gap As the misalmed iail was on the high 
side of a 3° cuive the centrifugal foice of 60 miles pei horn would 
thiowr the wheel flange tightly against the ball of the leaving iail, and 
pi event the flange fiom ndmg ovei the ball of the leceivmg iail 
Fuithei obseivation disclosed that all fom spikes in the plate at the 
end of the leaving iail had been diawn without distuibmg the posi-
(ion of the i ail oi tie plate All inside spikes on the south ends oi 
at least nine ties following the point of dei ailment had been diawn 
A dent on the end of the leceivmg iail at the top and on the south 
side of the ball indicated that the flange of a wheel had stiuck the 
end of this iail Theie was a coiiespondmg mailt on the back of 
the flange of the left fiont wheel of powei unit No 1 Theie weie 
no damaged angle bais oi bolts, winch would have been the case had 
the rail been in propei alinement when the tiam appioached The 
evidence is conclusive that this iail had been misalmed befoie the 
accident occuned 
The investigation developed that the leceivmg iail, aftei being 

tieed by the lemoval of the angle bais and spikes, was pushed ovei 
by means of eithei a journal jack oi tiack bai, it is piobable that $ 
tlie foimei was used, as a jack was recoveied fiom the nvei bed neai 11 
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the scene of the accident Aftei the accident an unusual spike ai-
langement was found on tie No 2, which would peimit a journal 
jack to be placed between the spikes, duven 8% inches fiom the end 
of the tie and the web of a iail in noimal position With the angle 
bais lemoved theie would be sufficient slack in the signal bond wiies 
at the iail pint to peimit a iail to be moved mwaid about 16 inches 
befoie the bond wnes would be bioken, and a movement of only 
4r/s inches w ould be insufficient to distuib the cucuit m such mannei 
as to cause the block signals immediately east of the point of accident 
to display lestuctive indications 
The ball of the misalmed iail had been painted and a tumbleweed 

placed ovei the disconnected joint As any megulaiities of tiack 
alinement aie cleai ly defined by the leflection of a headlight on the 
shining suifacc of the lails, it is leasonable to assume that these 
measuics weie taken so that the engineman of an appioaching tiam 
would be unable to detect the damaged tiack condition 
About 3 houis intcivened between the passage of the last pnoi 

train and No 101 It was developed by tests that only a compara­
tively shoit time was reqimed to disconnect a iail joint, diaw the 
spikes, and realme a iail as had been done in this case 
When the power units became dei ailed on the cuive, the first 

powei unit tiaveled to the left a few inches, because of following a 
tangential line, howevei, the motor housings and the pedestal bindei-
bolts pi evented the power unit from leaving the loadbed 
The cars involved in this accident weie constiucted, foi the most 

pait, of aluminum ,'lloy As shown by the lecords, these cars weie 
designed and constiucted m accoidance with the lequnements of the 
Post Office Depaitment specifications foi lailway mail cais, the 
undeifiames weie designed to withstand a buffing stiess of 400,000 
pounds The Postal Department specifications leqmie a safety fac­
tor of two in the calculation of buffing sti esses, fixing the minimum 
foi actual failuie because of buffing shock at 800,000 xiouuds To de­
termine that the lequnements of these specifications weie complied 
with, the manufactuiei apparently lehed upon calculations and re­
sults of tests of a section of undei frame similar to that of the cais 
m the "City of San Fiancisco " This section wras 7 feet 10 inches 
in length and withstood a compiession test of 880,000 pounds befoie 
peimanent defoimation occuned Aftei the accident, on September 
17, 1939, similai tests weie made at the Pullman Cai Co laboiatory, 
a section of fiame removed fiom the cai "Twin Peaks" was used 
and the lesults indicated that the mateiial was m accordance with the 
specifications 
On Octobei 3, 1939, The Aluminum Co of America, at its laboia-

toiy, conducted tests on a poition of the centei-sill removed fiom 
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the cai "Twin Peaks,3' the ninth unit, using a- piece neai the point 
where a fiaetiue had occuned The lesults ol this test dcmonstiated 
that the matenal was well above the minimum lequnements 
These cais withstood impact shock up to a ceitam degree, beyond 

which theie was piactically a total collapse, theie appealed to be no 
mteimediate stage of damage A gieat amount of damage to the 
supeistiuctuies was sustained by the cars involved in this accident, 
especially those wheie the most fatalities occuned The aluminum 
alloy sheathing, which foims a part of the gndei construction of the 
cai sides, manifested a teaimg chaiactenstic, m that the metal 
leadily toie loose fiom the nvets, also it was cut and toin badly 
because of being diagged on the ballast Theie was but little indica­
tion of dispeision of stiam, m many instances a badly torn section 
was ad] acent to one that did not buckle m the slightest degi ee 
Any attempt to diaw conclusions as to what might have occuned 

had standaid all-steel passengei cais been involved m this accident, 
would be pinery coiijectmal and speculative 

C O N C L U S I O N 

Tins accident was caused by malicious tampeiing with the tiack 
Respectfully submitted 

S N M I L L S , DucGtoi 

O 


