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REPORT OF THE DIRECTOR OF THE BUREAU OF S A F E T Y IN RE I N ­
VESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE 
DENVER & RIO GRANDE WESTERN RAILROAD &EAR GRASSi. 
UTAH, ON MAY 3, 1923. 

June 22 , 1933. 

To the Commission. 

On May 2, 1933, t n e x e A as a a e i a i l m e n t o f a p a s ­
s e n g e r t r a m on the Denver & R i o Grande Wes te rn R a i l r o a d 
near Grassy , Utah , r e s u l t i n g m the dea th o f 4 p a s s e n g e r s , 
2 e m p l o y e e s , and 1 t r e s p a s s e r , and the in ju ry o f 62 p a s ­
s e n g e r s , 9 e m p l o y e e s and 3 o t h e r p e r s o n s . Th i s a c c i d e n t 
was i n v e s t i g a t e d m c o n j u n c t i o n v i t h a r e p r e s e n t a t i v e o f 
the P u b l i c U t i l i t i e s Commission o f tne S t a t e o f U t a h . 

L o c a t i o n and nexhod o f o p e r a 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 tne Second D i s t r i c t o f t h e 
Green R i v e r d i v i s i o n , e x t e n d i n g be tween Green R i v e r and 
S o l d i e r Summit, Utah, a d i s t a n c e o f 9 6 . 3 i r i l e s , m the 
v i c i n i t y o f the p o i n t o f 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 o v e r wnich t r a m s are o p e r a t e d b j t i m e - t a b l e and t r a m 
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 u s e . The a c c i d e n t 
o c c u r r e d on a s j j a l l f i l l at a p o i n t about 3.S m i l e s e a s t 
o f Gra s sy . Approach ing the p o i n t o f a c c i d e n t from the 
w e s t , b e g i n n i n g a t m i l e p o s t 587, a t Grassy , the t r a c k 
i s t a n g e n t f o r a d i s t a n c e o f 6, 300 f e e t , f o l l o w e d by a 
c u r v e t o the l e f t o f 3° which i s 3, 350 f e e t i n l e n g t h , 
1070 f e e t o f t a n g e n t , a c u r v e o f 3° t o the r i g h t 1,774 
f e e t m l e n g t h , ana then 3,467 f e e t o f t angen t e x t e n d i n g 
t o t he p o i n t o f a c c i d e n t . The g rade i s 1,1 p e r c e n t 
d e s c e n d i n g , compensa ted f o r c u r v a t u r e . Tne t r a c k i s l a i d 
w i t h 85-pound r a i l s , 33 f e e t m l e n g t h , w i t h an a v e r a g e 
o f about 30 f i r t i e s t o the r a i l - l e n g t h , s i n g l e - s p l i c e d , 
p a r t l y t i e - p l a t e a , and b a l l a s t e d wi tn c i n d e r s about 16 
i n c h e s i n dep th , f o u r - h o l e s p l i c e b a r s an- a n t I - r a i l c r e e p ­
e r s a re a l s o u sed , Under b u l l e t i n No . 451, i s s u e a Dec ­
ember 5, 1920, p a s s e n g e r t r a i n s a re not p e r m i t t e d t o 
e x c e e d a speed o f 45 m i l e s „an hour on the Green R i v e r 
d i v i s i o n . The ve cither .'as c l e ^ r a t t h e t ime o f t h e a c -
o i d e n t , h i c h o c c u r r e d at aoout 10 .53 j^.m. 
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D e s c r i p t i o n . 

Eastbound p a s s e n g e r t r a i n No . 2 c o n s i s t e d o f one 
b a g g a g e c a r , two c o a c n e s , t h r e e Pu l lman s l e e p i n g c a r s , 
one d i n i n g c a r , and f o u r Pul lman s l e e p i n g c a r s , m t h e 
o r d e r named, h a u l e d by e n g i n e s 778 and 790, and was i n 
c h a r g e o f Conductor Turner and Engmemen WestDrook ana 
R a d e r . The ca r s were o f a 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 he f o u r t h , f i f t h , s e v e n t h , and 
e i g h t h c a r s , which vere o f s t e e l underframe c o n s t r u c t i o n . 

Th i s t r a i n p a s s e d Mounds, 16 .4 m i l e s from Grassy ana 
tne l a s t open o f f i c e , a t 10 .2b p . m . , t h r e e minutes l a t e , 
p a s s e d Grassy about on t i m e ana was d e r a i l e d w m l e t r a v e l ­
l i n g at a speed e s t i m a t e d t o nave oeen b e t w e e n 30 and 
40 m i l e s an h o a r . 

The e n t i r e t r a m , w i t n the e x c e p t i o n o f tne l a s t f o u r 
c a r s , were d e r a i l e d , tne t h i r d ana f i f t h Cars commg t o 
r e s t on t h e i r s i d e s down the soutn s i d e o f the embankment, 
m i l e the o t h e r c a r s remained u p r i 6 n t and e i t h e r p a r t i a l ­
l y or w h o l l y on the roadbed . Engine 779, 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 he l e f t , ana came t o r e s t 
down the no r th s i d e o f tne emoankment, Dottom up, w i t h 
i t s head end 581 f e e t from the i n i t i a l t>omt o f d e r a i l ­
ment, w h i l e e n g i n e 790 was d e r a i l e d t o the r i g h t , t u rned 
c o m p l e t e l y o v e r , and came t o r e s t on i t s r i g h t s i d e aown 
the south s i d e o f the embankment, i t s head end b e i n g 417 
f e e t f rom the i n i t i a l p o i n t o f d e r a i l m e n t . The employees 
K i l l e d w e r e t he engineman o f e n g i n e 790 and t h e f i r e ­
man o f e n g i n e 779. 

Summary o f e v i d e n c e . 

Engineman West brook s a i d he maae an a i r - b r a K e a p p l i c a ­
t i o n o f 8 o r 10 pounds t o s t eady the t r a m on tne c u r v e 
app roach ing Grassy , and t h a t on r e a c h i n g the t a n g e n t t r ^ c k 
at t h a t s t a t i o n tne speed was about 30 o r 35 m i l e s an hour . 
He s a i d he t h e n a l l o w e d tne t r a m t o d r i f t d o m the g rade 
u n t i l ano the r a p p l i c a t i o n o f the a i r b raxes was made ap­
p r o a c h i n g the f i r s t c u r v e e a s t o f Grassy . He then r e ­
l e a s e d the b r a k e s and a l l o w e d the t r a m t o d r i f t around 
the second c u r v e and t o t h e p o i n t o f a c c i d e n t , when the 
b r a k e s w e r e a p p l i e d by the p a r t i n g o f the t r a m . H i s 
f i r s t knowledge o f a n y t h i n g wrong was when he f e l t a j e r t 
on h i s e n g i n e , which came from b e h i n d , a f t e r jvhich h i s 
e n g i n e s t a r t e d t o tu rn o v e r ; he e s t i m a t e d the speea at 
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t h i s t i m e at about 30 o r 35 m i l e s an h o u r . He s t a t e d 
t h a t a l t hough ne d i d no t have t ime t o l o o k back t o a s ­
c e r t a i n what was wrong, he thought he saw the r e f l e c t i o n 
o f f i r e from under e n g i n e 790, which i n h i s o p i n i o n was 
the f i r s t t o be d e r a i l e d . Engmeman W e s t b r o o t s t a t e d 
t h a t the a i r b r a k e s woritea p r o p e r l y and ne n o t i c e d no­
t h i n g unusual en r o u t e , p a s s e d Grassy on t i m e , 10 .49 
p . m . , n o t i c e d no unusual t r a c k c o n d i t i o n s , and had no 
o c c a s i o n t o s teady the t r a m on account o t any r o l l i n g 
o r r o c k i n g m o t i o n o f the e n g i n e . He a l s o s a i a the t e n d e r 
was f i l l e d w i t h water and c o a l at S o l d i e r Surmuit, 6 4 . 6 
m i l e s from Grassy , and tha t t h e r e was at l e a s t a h a l f 
tanJ£ o f w a t e r and about 10 t o n s o f c c a l l e f t at t h e t ime 
o f d e r a i l m e n t , aoout 10,53 p .m. 

Fireman G i l l i e s , o f e n g i n e 790, s a i d t h a t j u s t b e f o r e 
the a c c i d e n t o c c u r r e d , he was g e t t i n g on h i s s e a t b o x 
when the f o r w a r d end o f h i s e n g i n e appeared t o r i s e , a t 
which t i m e he saw a s t r e a k o f f i r e . P r i o r t o t h i s he 
had n o t i c e d n o t h i n g unusual w i t h the r i d i n g o f e i t h e r 
e n g i n e . He s t a t e d they p a s s e d Grassy on t i m e , e s t i m a t e d 
the speed at about 40 m i l e s an hour at the t ime o f the 
a c c i d e n t , ana s a i d he found Engmeman R a d e r ' s watch a f t e r 
t h e d e r a i l m e n t , t he c r y s t a l b e i n g broken , and i t had 
s t o p p e d a t 1 0 : 5 2 . 3 0 . The f i r s t i n t i m a t i o n o t h e r members 
o f the c rew had o f a n y t h i n g wrong was when the a c c i d e n t 
o c c u r r e d . 

I n s p e c t i o n o f the t r a c k a f t e r tne d e r a i l m e n t d i s ­
c l o s e d two l o w r a i l j o i n t s m the south r a i l , about t h r e e 
r a i l l e n g t h s west o f the f i r s t mark o f d e r a i l m e n t . 
These l ow j o i n t s were two r a i l l e n g t h s a p a r t , and snowed 
s i g n s o f h a v i n g worked m the b a l l a s t . O the rwi se t h e 
s u r f a c e and a l m e m e n t appea rea t o be g o o d . The gauge was 
measured a t s e v e r a l p o i n t s on both s i d e s o f the d e r a i l ­
ment and was p r a c t i c a l l y s t anda rd . 

The f i r s t mark o f d e r a i l m e n t appea red on the running 
s u r f a c e o f the n o r t h r a i l , a p p a r e n t l y caused by a whee l 
f l a n g e I t e x t e n d e d f o r a d i s t a n c e o f 29 f e e t , then 
d ropped t o the t i e s on the o a t ^ i d e of t h i s r a i l , the t i e s 
b e i n g s i m i l a r l y marked on the g a u e e s i d e o f tne soutn 
r a i l ; t he se marks then e x t e n d e d g r a d u a l l y i n a d i a g o n a l 
l i n e t o v a r a s the ends o f t he t i e s ana then back t o w a r d 
the no r th r a i l , and a f t e r they had t r a v e l e d a shor t d i s ­
t ance i n t h a t p o s i t i o n the t r a c k was t o r n up f o r aoout 
t h r e e c a r l e n g t h s . From t h i s p o i n t t o where e n g i n e 799 



came t o r e s t , an a d d i t i o n a l d i s t a n c e o f about two car 
l e n g t h s the t r a c k was not so bad ly damaged. At t h e 
p o i n t where t h e t r a c k began t o b e t o r n up t n e r e was 
a b r o k e n r a i l on the n o r t h s i d e o f the t r a c k , the b r eak 
o c c u r r i n g at a p o i n t 9 f e e t 8 i n c h e s from the r e c e i v i n g 
end, and was 72 f e e t e a s t o f t h e f i r s t w h e e l marks on 
the t i e s . 

I t seems p r o o a b l e t h a t tne marks were made by t n e 
r e a r t e n d e r trucK o f the f i r s t e n g i n e , and t h a t when 
the t r u c k worked outward t oward the ends o f the t i e s , 
i t p u l l e d the f r o n t end o f e n g i n e 790 a g a i n s t the no r th 
r a i l w i t h s u f f i c i e n t p r e s s u r e t o b reak the r a i l , t he reby 
r e s u l t i n g m the g e n e r a l d e r a i l m e n t . T h i s probably-
caused the t i e s t o bunch, which r a i s e d the f r o n t end o f 
e n g i n e 790, f o r c i n g tne e n g i n e t r u c k s t o the nor th and 
t u r n i n g the e n g i n e t o the south , down the embankment. 
I n t u r n i n g o v e r , the c o u p l e r a t the head end o f eng ine 
790 was t w i s t e d o v e r the top o f the ad j acen t c o u p l e r 
i n the r e a r o f t h e t e n d e r o f eng ine 779, as i n d i c a t e d by 
the marks on b o t h c o u p l e r s and on the under s i d e o f the 
b u f f e r c a s t i n g o f the t ende r A p p a r e n t l y a l l o f t h e 
d r i v i n g w h e e l s on tne r i g n t s i d e o f e n g i n e 790 vers de ­
r a i l e d t o the no r th and rubbea a g a i n s t tne gauge s i d e 
o f the south r a i l , as i n d i c a t e d by the shea r ing marks on 
t h e o u t s i d e o f t h e t i r a s , the c o u n t e r b a l a n c e s r i d i n g 
on top o f the r a i l . The eng ine t r u c k s o f t h i s e n g i n e 
were on ly s l i g h t l y damaged. 

A f t e r e n g i n e 779 haa b r o k e n away from eng ine 790, the 
d e r a i l e d t e n d e r t r u c k o f e n g i n e 779 a p p a r e n t l y f o l l o w e d 
the no r th r a i l c l o s e l y t o the p o i n t where i t became s e ­
p a r a t e d from the t e n d e r , t h r o w i n g the t e n d e r t o the l e f t , 
as i n d i c a t e d by f l a n g e murks on tne under s i d e o f the 
f rame, and c a u s i n g the f o r v a r d t ruck t o sp read the r a i l s 
under tne e n g i n e and tu rn i t o v e r t o the l e f t , t h e r e were 
marks on the t i r e and counts re a l a n c e o f the r i g h t back 
d r i v m 6 w h e e l o f t h i s e n g i n e i n d i c a t i n g tha t i t had d rop ­
p e d between tne r a i l s , wnich suppor t s t ne eng ineman 1 s 
v i e w t n a t t h i s e n g i n e was d e r a i l e d from the r e a r . 

T r a v e l l i n g E n g i n e e r Cowan, ino was r i d i n g m tne se­
cond c a r at t h e t ime o f the u e r a i l m e n t , and Mas te r Mech­
an ic P e r k i n s made an i n s p e c t i o n o f bo th e n g i n e s sub­
sequent t o the a c c i d e n t but found n o t h i n g t h a t would nave 
caused the a c c i d e n t . 
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Roadmaster Qumn went o v e r t ne t r a c k at the p o i n t o f 
d e r a i l m e n t on a motor c a r du r ing the f o r e n o o n o f the day 
o f the a c c i d e n t and n o t i c e d n o t h i n g unusu&l, and con­
s i d e r e d t h i s p a r t i c u l a r s e c t i o n o f t r ^ c k g o o d f o r a speed 
o f 60 m i l e s an nour . S e c t i o n Foreman Denies s t a t e d ne 
p e r s o n a l l y i n s p e c t e d t n i s s e c t i o n o f t r a c i t h r e e d a y s 
p r i o r t o the a c c i d e n t , and a t r a c k w a l k e r went o v e r i t on 
the day o f the a c c i d e n t , but n o t h i n g unusual was n o t i c e d . 

Both e n g i n e s a re o f t he 4-6-0 t y p e , eacn h a v i n g a 
t o t a l w e i g h t , e n g i n e ana t e n d e r , l o a d e d , o f 335,400 
pounds . Eacn t e n d e r has two f o u r - w n e e l t r u c k s , and a 
l o a d e d w e i g h t o f 141,400 pounds , the i n s i d e measurements 
o f t he c i s t e r n s a r e 10" x 3 6 ' x 4 ' 1 0 ^ " They were e q u i p ­
p e d wi th f o u r 3 - i n c h and two 3 4 - i n c h swash p l a t e s on each 
s i d e o f t h e c i s t e r n t o l e s s e n backward and f o r v a r d surge 
o f t h e wa te r , and t h r e e 8 - i n c h p l a t e s usea as s t i f f e n e r s 
on the back shee t and t o l e s s e n l a t e r a l s u i g e ; a l l o f 
t he se p l a t e s were inch t n i c x and e x t e n d e d tne f u l l 
n e i g h t o f the c i s t e r n . The t ruck s i d e b e a r i n g s on t h e s e 
t e n d e r s are l o c a t e d 3 3 2 i n c h e s from tne c e n t e r l i n e o f 
t h e c e n t e r p m t o the c e n t e r l i n e o f the s i d e b e a r i n g , 
which i s 4^ i n c n e s o u t s i d e o f the gau^e o f tne t r a c k , 
3/8 inch c l e a r a n c e o e i n g m a i n t a i n e d . 

A t e s t was made subsequent t o the a c c i d e n t , by the 
Commiss ion ' s i n s p e c t o r s , t o g e t h e r with o f f i c i a l s o f tne 
r a i l r o a d , t o d e t e r m i n e the n e c e s s i t y o f a d d i t i o n a l swash 
p l a t e s m the t y p e o f t e n d e r i n v o l v e d i n t n i s a c c i d e n t . 
A t e n d e r o f t h i s t y p e was r i d d e n m tne v i c i n i t y o f the 
p o i n t o f a c c i d e n t , and the speed o f t r a i n No. 2 was 
d j p l i c a t e d as n e a r l y as p o s s i b l e , the t ende r c a r r y i n g 
about 8 t o n s o f c o a l and 23 i n c n e s o f wa te r . The w a t e r 
s u r g e d l a t e r a l l y w i t h such f o r c e tna t tne top sheet or 
c o v e r i n g was r a i s e d f r e q u e n t l y . 

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

Th i s a c c i d e n t 13 b e l i e v e d t o h a v e been caused by r o c k ­
ing o f the t e n d e r o f tne f i r s t e n g i n e , due t o the l a t e r a l 
su rge o f t he w a t e r , unevenness m the t r a c k , ana the speed 
at which the t r a i n -ras b e i n g o p e r a t e d . 

The e v i d e n c e i n d i c a t e d t h a t t h e r e were no d e f e c t s i n 
running g e a r which c o u l d have cau&eu the a c c i d e n t , but tha t 
t he swash p l a t e s m the t e n d e r s o f the two e n g i n e s were not 
s u f f i c i e n t I t a l s o appea red t h a t t n e r e were two low j o i n t s 



j u s t .vest 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 m e n t , and i t 
i s b e l i e v e d t h a t t he l a t e r a l surge o f t h e w a t e r , un­
d o u b t e d l y a c c e l e r a t e d by t h e l o w j o i n t s , r e s u l t e d m 
the t e n d e r o f e n g i n e 779 r o c k i n g t o such an e x t e n t as 
t o p e r m i t the whee l s on the n o r t h o r l e f t s i d e t o mount 
the r a i l and r e s u l t m the subsequent d e r a i l m e n t o f t h e 
t r a i n , t he se t e n d e r s w e i e b u i l t w i t h o u t t he swash 
p l a t e s u s u a l l y p r o v i d e d t o guard a g a i n s t l a t e r a l surge 
o f t h e w a t e r . Not on ly d i d t h e p o s i t i o n o f the e q u i p ­
ment i n d i c a t e t h a t the speed at t he t i m e o f d e r a i l m e n t 
was h i g h e r than was g e n e r a l l y e s t i m a t e d by the employees 
but i t i s t o be n o t e d tha t the t r a i n was on t ime a t 
Grassy , and a p p a r e n t l y t r a v e l l e d t h e d i s t a n c e o f about 
2 . 6 m i l e s from tha t p o i n t t o the p o i n t o f d e r a i l m e n t 
m about 3 l / 2 minu tes , or at an a v e r a g e speed o f 48 
m i l e s an hour . I f the speed were r educed when p a s s i n g 
Grassy and a l s o approach ing the cu rve wes t o f the 
p o i n t o f d e r a i l m e n t , and the t r a i n then a l l o w e d t o d r i f t 
down t h e 1.1 p e r cen t g rade e a s t o f the c u r v e , undoubt­
e d l y i t s speed at t he t i m e o f d e r a i l m e n t was h i g h e r 
than i t s a v e r a g e f o r the e n t i r e d i s t a n c e . 

A l l o f t h e employees i n v o l v e d were e x p e r i e n c e d men, 
a t the t ime o f t h e a c c i d e n t they had been on auty^os©*e-
t h a n , ^ hou r s , a f t e r h a v i n g been o f f duty more than 10 
n o u r s . 

R e s p e c t f u l l y submi t t ed , 

TC. P . BORLAND, 

D i r e c t o r . 


