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FTPORT OF THE DIRECTOR O F THE ETJH. AU O F S A F E T Y I N R E 
INVESTIGATION O F AN ACCIDENT T 'HICH OCCURRED ON 
THE DENVER <£ S A L T L A K E E A I L R O A D NEAR ANTELOPE, 
COLO., ON DECEKBER 24 , 1922. 

To the Commission. 

On December 34, 1922 , t h e r e I V A S a d e r a i l ­
ment of a f r e i g h t t r a i n on the Denver & S a l t Lake 
R a i l r o a o . near A n t e l o p e , C o l o , -jhich r e s u l t e d in the 
dea th o f t JO employees and the i n ju ry o f one e m p l o y e e . 

L o c a t i o n ana methoa o f o p e r a t i o n , 

Thi& a c c i a e n t o c c u r r e d on the F i r s t D i s t r i c t , 
'Artiich e x t e n d s b e t veen Denver and Tab^rna&h, C o l o . , a 4e~ 
d i s t a n c e o f 88 .82 m i x e s , ana i s a s i n g l e - t r a c k l i n e 
o v e r vnich t r a m s are o p e r a t e d by t i m e - t a b l e and t r a i n 
o r u e r e , no c l o c k — a i g n i l System o e m g i n use . Corona, 
23 .35 m i l e s f rom Taperna&n, i s t he c e 6 i n m n g of a 
l e s c e n a m g g r a a e e o S t v a i a , tfhich. e x t a n a s p r a c t i c a l l y 
a l l the %a.j t o Denve r , a d i s t a n c e o f 55.47 u u l e s . From 
Corona t o a p o i n t j u s t e a ^ t o f wnere t h e a c c i d e n t 
occurred. , a d i s t a n c e o f about 11 m i l e s , tne g r a a e i s 
from 3 t o 4 p e r cen t &t p r a c t i c a l l y a l l p o i n t s . A l l 
t r a i n s ore r e q u i r e a t o s t op at Corona f o r i n s p e c t i o n , 
and a l l e a s t bound, f r e i g h t t r a i n s are r e q u i r e u t o a top 
i t D i x i e Loice and A n t e l o p e , 4. 5^ and 9 . 64 m i l e s f rom 
Corona, r e s p e c t i v e l y , f o r i n s p e c t i o n and c o o l i n g o f 
w h e e l s , r e t a i n i n g v a l v e s are a l s o r e q u i r e a t o be t u r n e d 
up a t Corona, " » h i l e tne a i r p r e s s u r e r e q u i r e a on l e a v ­
ing tfldu p o i n t i s 130 pounds main r e s e r v o i r , and 100 

pounds b r a k e - p i p e p r e s s u r e . 

The p o i n t o f a c c i a e n t iras about 8 ,200 f e e t 
e a s t o f A n t e l p p e , app roach ing t n i s p o i n t from t h e 'vest 
t n e r e a re s e v t r a l s h o r t c u r v e s and t a n g e n t s , f o l l o w e d 
by a 1 6 - d e g r e e cu rve t o the l e f t , on <vhich the a c c i d e n t 
o c c u r r e d , at a p o i n t about 1,000 f e e t from i t s v e s t e r n 
ena. The weather was c l e a r a t the t ime o f the a c c i d e n t , 
' juicn o c c u r r e d a t about 12 o ' c l o c k noon. 

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

Eastbouna f r e i g h t t r a i n e x t r a 105 c o n s i s t e d 
of 23 c a r s of c o a l ana A Caboose, h a u l e d by e n g i n e 105, 
ana was i n c h a r g e o f Conductor B l o c k a h e a r and Engineman 
uatKins . I t l e f t A n t e l o p e aoout 11 .55 a .m. , a lmos t 
immedia t e ly g o t beyond c o n t r o l ana had a t t a i n e d A speea 
e s t i m a t e d at 40 o r 50 m i l e s an hour 'vhen i t was a e r a i l e d . 
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The engine and f i r s t 13 cars ware d e r a i l e d , 
the engine being qu i te b c d l / damaged, uhile the cars 
vers demolished. The employees k i l l e d were the eng ine -
man and the head brakeman. 

Summary of ev idence . 

According to Conductor B lackshear , when the 
t r a i n was inspec ted at Corona, i t was found to be m 
good cond i t i on to s t a r t down the grade with the excep--
t i o n of t h e f o u r t h and four teenth cars from the eng ine , 
the r e t a i n i n g v a l v e s on these cars d i d not h o l d w e l l 
and the hand brakes were a p p l i e d on these two cars 
be fore the t r a i n departed . Just a f t e r the t r a m l e f t 
Corona, tne f i r s t p a i r of wheels on next to the l a s t 
car were d e r a i l e d by i c e , and a f t e r r e - r a i l i n g these 
wheels the t r a i n proceeded to Dix ie Lake, where i t 
a r r i v e d at 1 0 . 3 0 a, m. At t h i s po in t another inspec t ion 
of the t r a i n was made and d e f e c t s were found which maae 
i t necessary to cut out the a i r brakes on the t h i r t e e n t h 
and nineteenth c a r s ; the hand braKb& on these oars ^ere t 
not a p p l i e d as the d e f e c t s invo lved broken braite r i g ­
g ing . The t r a m departed from D i x i e Lake at 11.05 a .m. , 
and a r r i v e d at Antelope at 11.35 a.ro. , where i t s topped 
and another i n s p e c t i o n wa.s made* I t is the custom at 
t h i s po in t to change the p o s i t i o n of the r e t a i n i n g v a l v e L 
from the heavy to the l i g h t h o l d i n g p o s i t i o n , but i t oc­
curred to Conductor B lackshear that the engineman had 
not handled a t r a i n over t h i s t e r r i t o r y f o r some time, 
and he t h e r e f o r e had the r e t a i n e r v a l v e s l e f t in the 
heavy h o l d i n g p o s i t i o n . When the t r a i n l e f t Ante lope , 
at 11.55 a .m. , Conductor B lackshear boarded the caboose 
and he s a i d he no t i ced that the gauge showed b r a k e - p i p e 
p r e s s u r e of 100 pounds, TOien the speed h a d i n c r e a s e d 
t o 10 or 11 mi les an hour, he no t i ced tne engineman 
made a b r a k e - p i p e reduct ion of 15 or 20 pounds, which 
seemed to be e f f e c t i v e and reduoed the speed to 6 or 
7 mi les an hour . A f t e r th i s r e d u c t i o n had been made, 
the t r a m l i n e was recharged to a f u l l 100 pounds p r e s ­
s u r e , and the conductor s a i d a second a p p l i c a t i o n vas 
made about h a l f a minute or a minute a f t e r w a r d s , and on 
l o o k i n g at the gauge he saw that the amount of the r e ­
duc t ion was 30 pounds. This reduct ion d i d not seem to 
tdke e f f e c t and about 10 or 15 seconas a f t erwards the 
t r a i n lunged ahead, and b e f o r e he c o u l d reach the con­
d u c t o r ' s emergency v a l v e , the i n d i c a t o r receded toward 
zero , i n d i o a t m g an emergency a p p l i c a t i o n had been made. 
He d i d not th ink the time between the 30-pound reduc­
t i o n and the emergency a p p l i c a t i o n vas s u f f i c i e n t to 
permit the t r a i n l i n e to be recharged . The speed of 
the t r a i n then i n c r e a s e d r a p i d l y and tne conductor 
h e a r d the engineman sound the whi s t l e s i g n a l f o r hand 
brakes , but b e f o r e the r e a r c-rakeman could s t a r t over 
the t r a i n for t n i s purpose , the speed was so great that 
i t was cons idered unBafe to attempt i t . The conductor 
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e s t i m a t e d the speed a t tru- t u e o f the a c c i d e n t t o 
have b e e n b e t veen 35 and 45 P H S an h o u r . A f t e r 
t e l ephon ing , f o r a s s i s t anna, Conductor B l a c k s h e a r 
i n s p e c t e d the r e a r p o r t i o n o f the t r a i n and found 
i t t o be i n t n e Sdme c o n d i t i o n as ^hen l e a v i n g A n t e l o p e , 
e x c e p t t ha t t n ^ r e was a m i s s i n g crake snoe and d Torn 
brake head on the s i x t e e n t n c a r , ana he cu t out the 
b r a k e on t h i s c a r , t h i n k i n g t h ^ t i f the c a r were moved 
i n t h a t c o n d i t i o n i t n i g h t wear the b rake head e n t i r e l y 
away . Conduc tor B ldC^shea r f u r t h e r s t a t e d t h a t t h e 
t r a m was i n t h e v i c i n i t y o f the e a s t s t a t i o n m i l e 
b o a r d when he r e a l i s e d t h a t the b rakes were n o t h o l d i n g , 
t m s m i l e b o a r d i s about 3 ,000 f e e t f rom the p o i n t o f 
a c c i d e n t . 

Rear Brakeman H e u e i s e n s a i a he p e r s o n a l l y 
i n s p e c t e d the f i r s t 13 c a r s a t A n t e l o p e and t h a t tne 
f c n d u o t o r i n s p e c t e d the r e a r p o r t i o n o f tne t r a m , 
the head brakeman no t knowing now t o hand le the r e t a i n ­
e r s . He a l s o s a i d t h a t on account o f the s h o r t s e c t i o n 
o f l e v e l t r a c k a t A n t e l o p e i t i s necessa ry t o turn do.vn 
the r e t a i n e r s t o a l l o w the brakes t o r e l e a s e m o r d e r 
t o s t a r t the t r a m , the r e t a i n e r s b e i n g t u r n e d up a g a i n 
as soon as the b r a k e s are r e l e a s e d and t h a t t h i s was 
done on t h i s o c c a s i o n . A c c o r d i n g t o h i s f u r t h e r s t a t « -
mentSj t h e f i r s t r e d u c t i o n made as t he t r a m was l e a v ­
ing A n t e l o p e was a 15-pound r e d u c t i o n , and he thought 
i t was a minute o r two b e f o r e the s e c o n d r e d u c t i o n was 
made, g i v i n g the t r a i n l i n e t ime t o r e c h a r g e . T h i s 
s econd r e d u c t i o n was a 30-pound r e d u c t i o n , which d i d 
not seem t o t a k e e f f e c t , and he s a i d the Drakes were 
then r e l e a s e d and an emergency a p p l i c a t i o n made. The 
s t a t e m e n t s o f b o t h the oonduc t ' j r and the r e i r brakeman 
vere t o the e f f e c t t h a t t h e u s u a l p i s t o n t r a v e l on 
h e a v i l y l o a d e d ca r s l e a v i n g Corona i s f rom 4 t o 5 
i n c h e s , t h a t t h e p i s t o n t r a v e l on the c a r s o f t h i s 
t r a i n a p p e a r e d t o be m p r o p e r c o n d i t i o n , and t h a t 
they maae no a d j u s t m e n t s . 

F i r eman Ijemmon s a i d t h e engineman e x p e r i e n c e d 
no d i f f i c u l t y m h a n d l i n g t h e t r a m b e t w e e n Corona 
and A n t e l o p e , e x c e p t at the p o i n t where the c a r was 
d e r a i l e d j u s t e a s t o f Corona, t h e t r a i n s t o o d at t h i s 
p o i n t about an hou r , and the b r a k e s seemed t o l e a k o f f 
on two o r t h r e e o c c a s i o n s and a l l o w e d the t r a m t o 
c r e e p ahead a s h o r t d i s t a n c e . A f t e r l e a v i n g A n t e l o p e 
the f i r s t r e d u c t i o n made by the engineman seemed t o 
h o l d , but the f i r e m a n s a i d t he n e x t r e d u c t i o n d i d no t 
seem t o t a k e e f f e c t and tha t the engineman then made 
an emergency a p p l i c a t i o n and t o l d him t o jump, at the 
same t ime r e v e r s i n g t h e e n 6 m e , open ing the t h r o t t l e 
and w h i s t l i n g f o r hand b r a k e s . F i reman "Lemmon had no t 
n o t i c e d the a i r gauge t o a s c e r t a i n the e x t e n t o f the 
r e d u c t i o n s which were made, n e i t h e r d i d he know whether 
the wa te r b r a k e had been used a f t e r l e a v i n g A n t e l o p e , 
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a l t h o u g h he s a i d i t had Deen used between Corona and 
A n t e l o p e . He e s t i m a t e d the speea at the t i m e he jumpe, 
t o h a v e been b e t w e e n 35 and 40 m i l e s an hour . 

Conductor Ro th , m cha rge o f the t r a i n which 
hand l ed the undamaged p o r t i o n o f e x t r a 105 back t o 
A n t e l o p e , s a i d he examined, the ca r s b e f o r e moving them 
and found t h a t the t e n t h car f rom the caboose had a 
b roken b r a k e p i p e causea by the a c c i d e n t tha t t he 
r e t a i n i n g v a l v e s were tu rned down on f o u r c a r s , w h i l e 
on t v o o t h e r s t he a i r b r akes were cut o u t . Brakeman 
C o r d e r , jrtio was i n Conductor R o t h ' s crevr. hea r a. t he con ­
d u c t o r say the r e t a i n i n g v a l v e s were t u r n e d ao"m on 
f o u r ca r s and s a i d he a l s o h e a r d Conductor b l a c t e h e a r 
Say he had t u r n e d them down n i m s e l f , A'hen he nea rd tne 
r e l i e f t r a i n coming . 

On December 39 , i n s p e c t i o n o f the 10 r e a r 
c a r s , which w e r e s t a l l at A n t e l o p e , snowed t h a t the 
p i s t o n t r a v e l was from Sty t o 7£ i n c h e s . Tne b r a z e s 
were c u t out o n what had teen the s i x t e e n t h and n i n e ­
t e e n t h ca rs o f t h e t r a m , w h i l e t h e r e was a b r o k e n 
check l e v e r on the " A ( 1 ena o f the f i f t e e n t h c a r , mak­
i n g t h e b r a k e s on the r e a r end of t h i s ca r i n o p e r a t i v e , 
and the s e v e n t e e n t h ca r had a r e t a i n i n g v a l v e which 
h e l d p o o r l y , 

I n q u i r y i n t o the e x p e r i e n c e o f the members 
o f the cretf o v e r t h i s p a r t o f t h e r a i l r o a d d i s c l o s e d 
the f o l l o w i n g : 

T h i s was t h e second t r i p t he engineman had 
made as an engineman, w i t h a tonnage t r a m , o v e r t h i s 
p o r t i o n o f the r o a d , s i n c e he q u a l i f i e d f o r h i l l s e r ­
v i c e m June, 1921 , t h e p r e v i o u s t r i p h a v i n g oeen m 
July 1921 , he a l s o had mane many t r i p s i n h e l p e r s e r ­
v i c e . The f i r e m a n was making h i s s econd t r i p s i n c e 
November, 1921 , ana had had only 6 weeks p r i o r e x p e r ­
i e n c e m r a i l r o a d s e r v i c e . The c o n d u c t o r .vas making 
h i s s econd t r i p as a c o n d u c t o r in more than a y e a r , 
a l t h o u g h d u r i n g the same p e r i o d ne had maae 12 t r i p s 
as a brakeman. The head brakeman was m a x m g h i s f i r s t 
t r i p o v e r t h i s t e r r i t o r y . The r e a r brakeman had maae 
one t r i p as a brakeman s i n c e November, 1921, m a d d i t i o n 
t o 16 d a y s ' s e r v i c e on a r a i l l o a d e r . 

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

I t i s o e l i e v e d t h i s a c c i d e n t was causea by 
f a i l u r e o f t h e engineman t o o p e r a t e the b r a k e s p r o p e r l y . 

Tne i n v e s t i g a t i o n d i s c l o s e d t h a t t h i s t r a i n 
had been p r o p e r l y c o n t r o l l e d on the heavy g r a d e oert'veen 
Corona and A n t e l o p e , d e m o n s t r a t i n g t h a t the t r a i n brake 
system was in such c o n d i t i o n t h a t the t r a m c o u l d oe 
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c o n t r o l l e d , and the f i r s t a p p l i c a t i o n which was mace 
a f t e r d e p a r t i n g from A n t e l o p e was e f f e c t i v e i n r e d u c ­
i n g t h e s p e e d . I t appears., n c w e v e r , t h a t - f t e r t h i s 
a p p l i c a t i o n the b r a k e s were r e l e a s e d o e f o r e t he speed 
o f the t r a i n had been s u f f i c i e n t l y r educed t o p e r m i t 
the t r a m b r a k e system t o ce r e c h a r g e d p r o p e r l y , and 
t h a t the s e c o n d a p p l i c a t i o n was maue o e f o r e s u f f i c i e n t 
t ime had e l a p s e d t o p e r m i t the a u x i l i a r y r e s e r v o i r s t o 
be f u l l y r e c h a r g e d , r e s u l t i n g i n l a c k o f adequate 
b r a k i n g power f rom a s e r v i c e a p p l i c a t i o n t o c o n t r o l 
the t r a i n , the emergency a p p l i c a t i o n jtfiica 7as maue 
f o l l o w i n g t h e second s e r v i c e a p p l i c a t i o n ,7a,e, on account 
o f t he d e p l e t e d p r e s s u r e s then a v a i l a b l e ana tne i n ­
c r e a s e d speed , e q u a l l y i n e f f e c t i v e . 

As p r e v i o u s l y shown, a l l the members o f the 
t r a i n o r e w o f e x t r a 105 w£re i n e x p e r i e n c e d i n t ne 
o p e r a t i o n o f t r a m s o v e r t h i s t e r r i t o r y . O p e r a t i n g 
c o n d i t i o n s on t h i s r a i l r o a d a r e p r o b a b l y as s e v e r e - ' 
as on any r a i l r o a d in the c o u n t r y , and i f t r a i n s a r e 
t o b e o p e r a t e d i n s a f e t y , i t 19 a m a t t e r o f a b s o l u t e 
n e c e s s i t y t h a t only emp loyees t h o r o u g n l y e x p e r i e n c e d 
i n mountain o p e r a t i o n oe p l a c e d i n c h a r g e , and the 
o f f i c i a l s o f t h i s r a i l r o a d a re open t o s e v e r e censure 
m p e r m i t t i n g a t r a m t o oe o p e r a t e d by a c rew com­
p o s e d e n t i r e l y o f i n e x p e r i e n c e d men. 

I t a l s o appears t h a t the e r e ? o f t h i s t r a m 
had o e e n on duty m v i o l a t i o n o f the Hours o f S e r v i c e 
uaw. The t r a i n c r e w went on duty at 3 .20 p . m . , and 
tne e n g i n e ~rew a t 3 .10 p . m . , December 2 3, 1932, and 
a t the t ime o f the a c c i d e n t , t h e r e f o r e , t h e s e employ­
e e s had been on duty n e a r l y 21 h o u r s . 

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 . 


