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RTSPORT OF THE DIRECTOR OF THE BUREAU OF SAFETV I N RE 
INVESTIGATION OF AN ACCIDENT "'HIGH OCCURRED 
ON THE TEXAS A P A C I F I C RAILWAY AT COLORADO, 
TEXAS, ON A ^ R I L 1 0 , 1923. 

June 19 , 1923r 

To the Commiss ion; 

On A p r i l 1 0 , 1923, t h a r e was a i e r a i l m e n t o f a p a s ­
s e n g e r t r a m on t h e Tex--s & P a c i f i c R a i l w a y at C o l o r a d o , 
T e x . , r e s u l t i n g i n the dea th o f one e m p l o y e e , and t h e i n ­
j u r y of two pas g a n g e r s . 

L o c a t i o n and method o f o p e r v t i o n . 

T h i s a c c i d e n t o c c u r r e d on the B a i r d S u b - D i v i s i o n o f 
t h e R i o Grande D i v i s i o n , e x t e n d i n g be tween B a i r d and B i g 
S p r i n g s , T e x . , \ d i s t a n c e of 137.5 m i l e s ; in. the v i c i n i t y 
o f t h e p o i n t of a c c i d e n t t h i s i s a s i n g l e - t r a c k l i n e ove r 
which t r a i n s a r e o p e r a t e d by t i m e - t V b l e and t r a i n o r d e r s , 
no b l o c k - s i g n a l sys tem b e i n g i n usa . , The a c c i d e n t o c ­
c u r r e d on t h e main l i n e , on a f i l l aaout 15 f e e t i n h e i g h t 
a t a p o i n t 1,430 f e e t w^st of t n e s t a t i o n at C o l o r a i o , 
be tween tne s w i t c h f r o g and s w i t c h p o i n t s of t n e wes t 
s w i t c h of the p i s s i n g t r a c k , * t r u l i n g - p o i n t s w i t c h fox 
westbound t r a i n s which l e a d s g r a d u a l l y o f f t h e n a m t r a c k 
t o t h e sou th ; approach ing t h i s p o i n t f rom the e a s t the 
t r a c k i s t a n g e n t and the g r a d e p r a c t i c a l l y l e v e l . The 
t r ^ c k ia l a i i w i th 75-pound r a i l s , 3C 1 e^t in l e n g t h , 
w i t h an avara<ge of 1ft oak t i e s t o t h e r - i . i l - l e n g t h , s i n g l e -
s p i k e d , t i e - p l a t e d , and b a l l a s t e d w i t h c i n d e r s . The ^augs 
e l e v a t i o n and a l m e m e n t ^ r e in ^ood c o n d i t i o n . I t wa.s 
r a i n i n g a t t h e t i n e of the a c c i d e n t , «»hich occu r i ed a t 
about 7,55 a. m. 

D e s c r i p t i o n . 

Westbound pas senge r t r - i i n N o . 15 en r o u t e f rom D a l l a s 
t o E l P a s o , T e x , , c o n s i s t e d of two b a ^ a ^ e c a r s , one n a i l 
c a r , two c o a c h e s , an i one Pu l lman S l e e p i n g c a r , i n t n e 
o r d e r na^ed, h a u l e d oy e n g i n e 701 , and was i n c h a r g e o f 
Conductor D u r n e l l .nd E n g i n e s an P r i c e , The c a r s were of 
i l l s t e e l c o n s t r u c t i o n , w i t h t h e e x c e p t i o n o f t n e f i r s t 
and l a s t c a r s . T h i s t r a m l e f t C o l o r a d o , t h e l a s t open 
o f f i c e , at 7 , 54 a. n . 2P, m inu te s l a t e , and a f t e r h a v i n g 
p r o c e e d e d a s h o r t d i s t a n c e was i e r a i l e d w h i l e t i - ~ v e l i n g 
at a s p ^ d shown by a speed r e c o r d e r t a p e t o i i i v e been 11 
m i l 3S a n hour . 

INTERSTATE COMMERCE COiflllSSION. 
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The r a i l wh ich b r o k e was made i n "November, 1 9 0 2 , and 
l a i d in t he t r a c k a t t h e p o i n t of a c c i d e n t e i t h e r l a t e in 
t h a t yea r or e a r l y m t h e y e a r of 1 9 0 3 . The r e c e i v i n g end 
was i n t a c t and f u l l y b o l t e d t o t h e a d j a c e n t r a i l , and the 
r a i l was b roken a p p a r e n t l y i n t o e i g h t p i e c e s , t h e l e n g t h s 
o f w h i c h , b e g i n n i n g w i t h t h e r a i l j o i n t a t t h e e a s t or 
r e c e i v i n g end, w e r e as f o l l o w s * 8 f e e t 6 i n c h e s ; 3 f e e t 9 
i n c h e s ; 3 f e e t 9 i n c h e s ; 4= f e e t ; 4 f e e t 5 inches ( m i s s i n g ) ; 
1 f o o t 11 i n c h e s ; 1 f o o t 9 i n c h e s ; and 1 f o o t 11 i n c h e s . 
Al though d i l i g e n t sea rch was made f o r t h e m i s s i n g s e c t i o n , 
i t was not l o c a t e d . 

I n s p e c t i o n d i s c l o s e d t h e f i r s t mark of d e r a i l m e n t 
t o be a w h e e l - f l a n g e mark on the gauge s i d e of t h e b a s e of 
t h e south r a i l , t n i s ma^k t h e n appea red on t h e t i e s and 
e x t e n d e d g r a d u a l l y t o w a r d t h e r i g h t , f o l l o w e d by numerous 
o t h e r f l a n g e marks which l e d o f f t h e t i e s t o t h e r i g h t a t 
a p o i n t about 78 f e e t d i s t a n t . About 5 f e e t f rom wheTe 

Engine 7 0 1 , t o g e t h e r w i t h i t s t e n d e r , was d e r a i l e d t o 
t-ne r i g h t , and came t o r e s t bo t tom s i d e u p , down t h e em-
cankment, b a d l v damaged, m e head ena of the e n g i n e b e i n g 
a p p r o x i m a t e l y 123 f e e t w e s t o f t h e i n i t i a l p o i n t o f d e r a i l ­
ment , t h e f i r s t c a r was p a r t l y d e r a i l e d but r ema ined u p r i g h t , 
m e employee k i l l e d was t h e engmeman . 

Summary of e v i d e n c e * 

Just a f t e r l e a v i n g C o l o r a d o , F i r eman Orr was s t and ing 
on t h e deck o f t h e e n g i n e h o l d i n g t h e f i r i n g v a l v e a-nd t h e 
f i r s t knowledge he had o f a n y t h i n g wrong was when t h e engine 
s t a r t e d bounc ing on the t i e s . The f i r s t i n t i m a t i o n o the r 
members of t h e c rew had of any th ing wrong was when t h e a i r 
b r a k e s were a p p l i e d m emergency . I m m e d i a t e l y a f t e r the 
a c c i d e n t , Conductor D u r n e l l examined the t r a c k and found 
t h a t t h e r e was a b r o k e n r a i l on t he n o r t h s i d e of t h e t r a c k , 
t h e n o r t h whee l s of t he r e a r t ruck of t he f i r s t c a r s t and ing 
on t h e web of t he gauge s i d e o f t h e o v e r t u r n e d p o r t i o n of 
t h i s p i e c e of the b roken r a i l , w h i l e F i reman Orr n o t i c e d 
t ha t a p i e c e of t h e b roken r a i l was wedged b e t w e e n the 
brake snos and r i g h t f r o n t d r i v i n g w h e e l . S e c t i o n Foreman 
L o g a n , who has j u r i s d i c t i o n over the s e c t i o n of t r a c k on 
which the a c c i d e n t o c c u r r e d , was o n l y a s h o r t d i s t a n c e 
from t h e p o i n t o f a c c i d e n t a t the t i m e of i t s o c c u r r e n c e , 
and on a r r i v a l a t t h i s p o i n t i m m e d i a t e l y a f t e r w a r d s made an 
e x a m i n a t i o n o f the d e r a i l e d equipment ; h o w e v e r , n o t h i n g 
was found t h a t would have c o n t r i b u t e d t o the a c c i d e n t . 
He thought t h e r a i l b r o k e under t h e w e i g h t of e n g i n e 701 , 
as t h e b reak was f r e s h . Conductor D u r n e l l s t a t e d t ha t no 
t r o u b l e was e x p e r i e n c e d w i t h the a i r b r akes m making t h e 
v a r i o u s s t o p s en r o u t e on t h i s t r i p , and Fireman Orr s t a t e d 
t h a t t h e r e was n o t h i n g wrong w i t h t h e e n g i n e of any c o n s e ­
quence . 
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t h e f i r s t mark a p p e a r e d on t h e base of t h e south r a i l 
t h e r e was a f l a n g e mark on the gauge s i d e o f t h e web o f 
t h e broken n o r t h r a i l , e x t e n d i n g f o r a d i s t a n c e of 5 f e e t , 
s t a r t i n g at a p o i n t 40 inches wes t o f t h e r a i l j o i n t a t 
t h e r e c e i v i n g end o f t h i s r a i l ; t h e w e s t e r n end o f t h i s 
l a r g e s t s e c t i o n o f b r o k e n r a i l was p a r t l y t u rned o v e r 
and t w i s t e d ou tward . L e a v i n g t h i s p i e c e of r a i l t h e 
f l a n g e marks were not c l e a r l y d e f i n e d f o r some d i s t a n c e , 
t hen t h e y a p p e a r e d a g a i n and f i n a l l y l e d o f f t h e t i e s 
t o t he n o r t h a t a p o i n t 26 f e e t f rom where the mark 
appea red on t h e web of t h e broken r a i l . 

Main tenance of t^ay E n g i n e e r G a i n e s was of t he o p i n i o n 
the a c c i d e n t was caused by a broken r a i l , due t o a d e f e c t 
m i t s g e n e r a l s t r u c t u r e , s t a t i n g t h a t e x a m i n a t i o n d i s ­
c l o s e d t he head of the r a i l t o be of a c o a r s e , g r a n u l a r , 
s t r u c t u r e , somewhat d i f f e r e n t f rom the g e n e r a l s t r u c t u r e 
of t h e web and b a s e , w h i l e m i c r o s c o p i c e x a m i n a t i o n d i s c l o s e d 
dark l i n e s or s t r e a k s runn ing th rough t h e head . 

D i s t r i c t Roadmaster Johnson w a l k e d ove r t h e t r a c k a t 
t h e p o i n t of d e r a i l m e n t on the day p r i o r t o i t s o c c u r r e n c e , 
and a t ho rough i n s p e c t i o n made a t t h a t t ime d i s c l o s e d n o t h ­
i n g unusual; the g a u g e , a l i n e m e n t , and e l e v a t i o n were m 
good c o n d i t i o n . 

G e n e r a l Roadmaster B e t t l e i n s p e c t e d t h i s s e c t i o n of 
t r a c k from the r e a r end o f a p a s s e n g e r t r a m , f o u r of f i v e 
days p r i o r t o t h e a c c i d e n t , and n o t i c e d n o t h i n g unusual 
a t t ha t t i m e . 

Mas te r Mechanic B l u e made an i n s p e c t i o n of e n g i n e 701 
subsequent t o t h e d e r a i l m e n t and found no d e f e c t t h a t would 
have c o n t r i b u t e d t o t h e a c c i d e n t . The re w^a l a t e r a l 
m o t i o n of 3/16 inch i n t h e d r i v i n g w h e e l s , 17 /32 inch m 
the f r o n t whee l o f t h e l e a d i n g t r u c k , and l / 3 i n c h i n t h e 
r e a r whee l s of t h i s t r u c k , w h i l e t h e l a t e r a l m t h e t r a i l e r 
t ruck w h e e l s was about l / 3 i n c h . No m a t e r i a l i n d i c a t i o n 
of wear was found on t h e wheel f l a n g e s , t h i s e n g i n e h a v i n g 
r e c e i v e d g e n e r a l r e p a i r s a t M a r s h a l l on March 6, 1923 , 

a t which t ime a l l t he t i r e s were t u r n e d . 

Engine 701 i s o f t h e 4 -6 -3 t y p e , h a v i n g an e n g i n e 
w h e e l base of 34 f e e t 7 i n c h e s , and a t o t a l w h e e l b a s e , 
e n g i n e and t e n d e r combined , of 71 f e e t 6 3 / 4 i n c h e s . The 
w e i g h t of t h e e n g i n e l o a d e d i s 275 ,080 pounds , and t h e 
t o t a l l o a d e d w e i g h t , e n g i n e and t e n d e r , i s 450 ,080 pounds . 
C a r e f u l e x a m i n a t i o n of t h e e n g i n e f a i l e d t o d i s c l o s e any­
t h i n g which c o u l d have c o n t r i b u t e d t o t n e a c c i d e n t . 

Eastbound p a s s e n g e r t r a m No. 2 , t h e l a s t t r a i n t o 
pass t h e p o i n t o f d e r a i l m e n t p r i o r t o t h e a c c i d e n t , passed 
t h a t p o i n t l e s s t han 1 hour and 15 minu te s be fo re* t h e a c -
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c i d e n t o c c u r r e d , and a t t h a t tune n o t h i n g unusual was n o t i c ­
ed by members of t h e c r e w , 

Tne b r o k e n r a i l was branded " N a t i o n a l S t e e l C o . 7503 
I I I I I I I I I I I . " The f i r s t f r a c t u r e , n e a r e s t t h e r e c e i v i n g 
end of t h e r a i l , s t a r t e d i n t h e head a t the upper c o r n e r , 
on t h e o u t s i d e . The second f r a c t u r e o c c u r r e d at t h e same 
c o r n e r and s i d e of t h e r a i l ; t he t h i r d f r a c t u r e a t t h e 
upper c o r n e r of t h e gauge s i d e ; the f o u r t h f r a c t u r e was 
i n t h e same p l a c e as d e s c r i b e d f o r t h e f i r s t and s e c o n d . 

A s h a l l o w zone of m e t a l next t h e running s u r f a c e b roke 
w i t h an o b l i q u e s h e a r i n g f r a c t u r e , common i n appearance t o 
t h e f r a c t u r e of r a i l s wh ich have Ibsen i n s e r v i c e and sub­
j e c t e d t o t h e c o l d r o l l i n g a c t i o n of t h e wheels* The 
b a l a n c e of t h e f r a c t u r e d s u r f a c e s showed f i n e g r a n u l a r 
m e t a l ; sound s t e e l * 

The running s u r f a c e o f t h e head showed f l o w of t he 
s t e e l , \ / i th the f o r m a t i o n o f f i n s a l o n g both t h e gauge s i d e 
ana the o u t s i d e c o r n e r s of t h e head . C o n d i t i o n s o f s e r v i c e 
had exhaus ted the t oughnes s of the m e t a l nex t t h e runn ing 
s u r f a c e . 

Four bend ing t e s t s w e r e made on the second and t h i r d 
f r agmen t s f rom the r e c e i v i n g end of tne r a i l . The r a i l was 
p l a c e d on suppor t s 3 f e e t apar t and l o a d e d a t t h e m i d d l e . 
The r e s u l t s were as f o l l o w s : 

Loaded on the b a s e , U l t i m a t e s t r e n g t h , 144,300 l b s * 
Loaded on t h e h e a d , " " 174 ,800 l b s 
L o a d e d on t h e o u t s i d e of t h e head 11 6 5 , 2 0 0 l b s . 
Loaded on the gauge s i d e Of t he head " & 0 , 6 0 0 l b s . 

When t e s t e d m s i d e w i s e d i r e c t i o n , i t s e t r e n g t n was f a r b e ­
low i t s a b i l i t y t o s u s t a i n d i r e c t downward l o a d s . Under t h e 
downward bend ing t e s t the r a i l d e f l e c t e d 3 5 0 b e f o r e r u p t u r e . 
I n each of t he o the r t e s t s t h e r a i l d i s p l a y e d g r e a t i n t t l e -
n e s s , the d e f l e c t i o n b e i n g n e g l i g i b l e i n each c a s e . 

C o n c l u s i o n s , 

T h i s a c c i d e n t tfas caused by a broken r a i l . 

The t e s t s showed t h a t t h e s t r e n g t h of the r a i l i n a 
l a t e r a l d i i i r ec t ion wa£ v e r y much l e s s than i t s s t r e n g t h when 
t e s t ad m a downward d i r e c t i o n , t h i s l a c k of s t r e n g t h b e i n g 
c o u p l e d w i t h g r e a t b n t t l e n e s s , and t h e i n d i c a t i o n s a r e t ha t 
t h e n o s i n g o f t h e eng ine was t h e p r o x i m a t e cause of the r u p ­
t u r e of t h e r a i l , c aus ing l a t e r a l s t r a i n s m t h e h e a d , and 
r e s u l t i n g i n t h e f r a c t u r e o f the r a i l , t h e f r a c t u r e b e g i n n i n g 
at t h e upper o u t s i d e c o r n e r o f the h e a d . 
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The e m p l o y e e s i n v o l v e d w e r e e x p e r i e n c e d men, a t t h e 
t i m e o f t h e a c c i d e n t none of them had been on du ty i n v i o ­
l a t i o n of any of t h e p r o v i s i o n s of t he hours of s e r v i c e l a w . 

R e s p e c t f u l l y s u b m i t t e d , 

w, P . BORLAND, 

D i r e c t o r . 


