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D e r a i l m e n t 

B a g g a g e - m a i 1 - e xp re s s 

Second 20 

131-3 

8 cars 

In e x c e s s of 90 m. p . h. 

Signal i n d i c a t i o n s 

D o u b l e ; 4 ° 1 0 ' curve; 1.03 p e r c e n t 
d e s c e n d i n g grade eastward 
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4:08 a. m. 

2 killed; 3 injured 

E x c e s s i v e speed on curve 



- 3 -

I N T E R S T A T E COMMERCE COMMISSION 

INVES TIC-ATI ON NO. 2978 

IN THE M A T T E R OF MAXIMO- A C C I D E N T I N V E S T I G A T I O N R E P O R T S 
U N D E R THE A C C I D E N T R E P O R T S ACT OF M A Y 6, 1910. 

THE A T C H I S O N , TOPEKA AND SANTA FE R A I L W A Y COMPANY 

A n r i l 2 2 , 1946. 

A c c i d e n t at M e l v e r n , K a n e . , on M a r c h 1 1 , 1946, caused by 
e x c e s s i v e speed on a curve. 

1 
REPORT OF THE COMMISSION 

P A T T E R S O N , Commissioner: 

On M a r c h 1 1 , 1 9 4 6 , there was a d e r a i l m e n t of a baggage-
m a i l - e x p r e s s train on *cho A t c h i s o n , T o p e k a and S a n t a Fe 
R a i l w a y at M e l v e r n , K a n s . , w h i c h resulted in the d e a t n of 
two t r a i n - s e r v i c e e m p l o y e e s , and the i n j u r y of one express 
m e s s e n g e r and two t r a i n - s e r v i c e e m p l o y e e s . 

x U n d e r authority of s e c t i o n 17 (2) of the I n t e r s t a t e Com­
m e r c e A c t tne a b o v e - e n t i t l e d p r o c e e d i n g was referred by the 
C o m m i s s i o n to C o m m i s s i o n e r P a t t e r s o n for c o n s i d e r a t i o n and 
d i s p o s i t i o n . 
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L o c a t i o n of Accident a n d M e t h o d of O p e r a t i o n 

This accident occurred on that part of the E a s t e r n D i v i ­
sion e x t e n d i n g b e t w e e n E m p o r i a and A . T . & S.F. Jet., n e a r K a n s a s 
City, M o . , 110.7 m i l e s , a d o u b l e - t r a c k line in the v i c i n i t y of 
the point of accident, over w h i c h trains m o v i n g with tno cur­
rent of traffic are o p e r a t e d by signal i n d i c a t i o n s . The current 
of traffic is to the left. The accident occurred on tno east­
ward m a i n track at M e l v e m , 32.9 miles east of E m p o r i a , at a 
point 1,111 feet west of the station. From the west on the 
e a s t w a r d main track there is a tangent 3.56 m i l e s in l e n g t n , 
w n i c h is followed by a 4 ° 1 0 ' curve"to tno left 470.7 feet to 
the p o i n t of d e r a i l m e n t and 396.5 feet eastward. The grade 
for east-bound trains varies between 0.4C p e r c e n t and 0.70 
p e r c e n t d e s c e n d i n g 1.67 m i l e s , then it is 1.03 p e r c e n t d e s c e n d ­
ing 1,247 feet to the point of accident and 55C feet eastward. 
In the Immediate vicinity of the p o i n t of accident, the d i s ­
tance b e t w e e n the centers of the eastward, and w e s t w a r d main 
tracks is 25 feet, and the eastward m a i n track is 4.16 feet 
h i g h e r than the w e s t w a r d m a i n track. 

On the curve on w h i c h tne accident occurred, the t r a c k 
structure consists of 131-r.ound rail, 39 feet in l e n g t h , laid 
n e w in February, 1945, on 24 treated T.i-?c to the r a i l l e n g t h . 
It is fully tieplated w i t h d o u b l e - s h o u l d e r canted t i e p l a t e s , 
spiked T'ith 4 spikes p e r tieplate, p r o v i d e d w: th 4-hole angle 
bars and an average of 10 rail anchors p e r rill length, and is 
b a l l a s t e d w i t h crushed stone to a d e p t h of 12 i n c h e s . The 
m a x i m u m s u p e r e l e v a t i o n on the curve v a s f-1/3 i n c h e s , and the 
gage varied b e t w e e n 4 feet 8-1/8 inches and 4 feet 8 - 3 / 4 i n c h e s . 
At the point of d e r a i l m e n t the s u p e r e l e v a t i o n was 4-11/16 
I n c h e s , and the gage was 4 feet 8-3/8 i n c h e s . 

T i n e - t a b l e special i n s t r u c t i o n s p r e s c r i b e the m a x i m u m 
a u t n o r i z e d speed for the train involved as 90 m i l e s p e r n o u r 
on tangent track and 55 m i l e s p e r h o u r on the curve on w h i c h 
the d e r a i l m e n t occurred. A r e c t a n g u l a r speed-limit sign, 15 
i n c h e s by 36 inches and b e a r i n g the n u m e r a l s 55-45 in b l a c k on 
a y e l l o w b a c k g r o u n d , Is located 7.5 feet south of the south 
rail of the eastward main track at a p o i n t 1.0? miles w e s t of 
the west end of the carve. 

D e s c r i p t i o n of A c c i d e n t 

Second 20, an east-bound f i r s t - c l a s s b a g g a g e - m a i l - e x p r e s s 
train, consisted of engine 1 3 1 5 , fi^e b a g g a g e cars, one coach, 
one e x p r e s s - r e f r i g e r a t o r car and one coach, in the o r d e r named. 
The second, third and seventh cars were of steel-undierframe 
c o n s t r u c t i o n , and the r e m a i n d e r were of all-'iteel c o n s t r u c t i o n . 
This train passed Lebo, the last open o f f i c e , 1 4 . 2 m i l e s west 
of M e l v e m , at 3:56 a, m. , 1 h o u r 41 m i n u t e s l a t e , and while it 
was m o v i n g at a speed estimated to have beer in excess of 90 
m i l e s p e r h o u r the e n g i n e , the first seven cars and the front 
t r u c k of t h e e i g h t h c a r w e r e d e r a i l e d . 
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The engine stopped on its right side against the w a l l of 
a cut, about 28 feet south of the eastward main track and p r a c ­
t i c a l l y p a r a l l e l to it, w i t h the front end 408 feet east of the 
point of d e r a i l m e n t . The tender was tprn loose from the en­
gin e , ana stopped in reverse d i r e c t i o n on its left side and 
against the e n g i n e . S e p a r a t i o n s occurred b e t w e e n all cars of 
the train. The first to tnird cars, i n c l u s i v e , stepped in a 
g e n e r a l tangential line, with the front end of the first car 
19 3 feet east of the engine and about 35 feet south of the 
eastward, main t r a c k . The first and second cars leaned against 
the w a l l of the cut. The third car remained u p r i g h t . The 
f o u r t h car telescoped the t e n d e r and leaned to the south at an 
angle of about 45 d e g r e e s . The fifth and sixth cars s :opped 
on their right s i d e s , at the rear cf the fourth car and about 
20 feet south of the eastward main track. Tne se v e n t h car 
stopped upright, 1 4 8 feet east of the point of d e r a i l m e n t and 
14 feet south cf the eastward, main track. The second car was 
de m o l i s h e d . The engine and the f~rst, third, and fourth cars 
w e r e badly d a m a g e d . The rear four cars were slightly damaged.. 

Tne w e a t h e r w a s clear at the time of the acci d e n t , w h i c h 
o c c u r r e d about 4:08 a. r. 

The eng i n e e r and the firera" were killed. The c o n d u c t o r 
and the flagman w e r e Injured. 

Engine 1 5 1 3 is of the 4-6-2 type. Tne to^al weight of 
the e n g i n e in w o r k i n g o r d e r is 277,009 p o u n d s , d i s t r i b u t e d as 
f o l l o w s : E n g i n e true":, 55,500 pounds; d r i v i n g w h e e l s , 1 6 7 , 5 0 0 
p o u n d s ; and t r a i l e r truck, 5 4 , 0 0 0 p o u n d s . The specified d i a ­
m e t e r s of the e n g i n e - t r u c k w h e e l s , the d r i v i n g w h e e l s , and the 
t r a i l e r - t r u c k w h e e l s are, respectively, 33 i n c h e s , 73 inches 
and 50 in c h e s . The rigid wheelease of the ergine is 1 3 feet 8 
in c h e s long, the total length of the engine w h e e l b a s e is 35 
feet 1 inch, and the total l e n g t n of trn engine and. tender is 
77 feet 8-15/16 i n c h e s . The tender is r e c t a n g u l a r in shape 
and is equipped w i t n two 4-whoel t r u c k s . Its capacity is 9,000 
gallons of w a t e r and 3,129 gallons of fuel oil. The weight of 
the tender loaded is 1 8 5 , 4 0 0 p o u n d s . The center of gravity of 
the engine is 76 inche s above the tops of the rails. The 
c e n t e r of gravity of the tender, w i t h the ca l c u l a t e d amount of 
w a t e r and fuel oil at the time of the accident, was estimated 
as 6 9 - 5 / 8 inches above the tops of the r a i l s . The engine is 
provided with N o . 6-ET brake e q u i p m e n t , and the r e g u l a t i n g d e ­
vice s were adjusted for b r a k e - p i p e pressure cf 110 poun d s and 
m a i n - r e s e r v o i r p r e s s u r e of 150 Pounds. The last q u a r t e r l y en­
gine repairs were completed and tne last m o n t h l y c e r t i f i c a t e 
was issued on F e b r u a r y 2 0 , 1 9 4 6 . The last t r i p - i n s p e c t i o n and 
re p a i r s w e r e made at La Junta, Colo., 461.9 m i l e s west of M e l ­
vern, at 5:20 a. m., M a r c n 1 0 , 1 9 4 6 . 
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D i s c u s s i o n 

Second 20 was m o v i n g on a 4 ° 1 0 ' curve to the left when it 
was d e r a i l e d . The engine o v e r t u r n e d to the r i g h t and stopped 
on its right side 408 foot beyond the point of d e r a i l m e n t . The 
m a x i m u m authorized speed for this train on the tangent i m m e d i ­
ately west of this curve was 90 m i l e s p e r n o u r and on the curve 
it was 55 m i l e s p e r h o u r . 

There was no defective condition of the engine p r i o r to 
the accident. Tnere was no i n d i c a t i o n of d r a g g i n g equipment, 
d e f e c t i v e track, or of any o b s t r u c t i o n h a v i n g b e e n on the 
track. B e c a u s e of damage to the i n t e r i o r of the engine cab, 
the p o s i t i o n of the reverse lever, the throttle and the brake 
valves at the time of the accident could not be d e t e r m i n e d . 
There was no c o n d i t i o n found that would prevent the p r o p e r 
a p p l i c a t i o n of the train b r a k e s . 

As the train was a p p r o a c h i n g the point w h e r e the d e r a i l ­
ment occurred, the conductor and the flagman, and a b r a k e m a n 
wno was off duty, were In the r e a r car. These employees said 
that tnis car had been riding s m o o t h l y p r i o r to the accident, 
and the first they were aware of a n y t h i n g b e i n g w r o n g was w h e n 
the brakes b e c a m e applied m emergency I m m e d i a t e l y p r i o r to 
the d e r a i l m e n t . They were u n a b l e to give an accurate estimate 
of the speed of the train, or to give d e f i n i t e i n f o r m a t i o n as 
to w h e t n e r a service a p p l i c a t i o n of the b r a k e s w a s m a d e imme­
d i a t e l y p r i o r to the time the b r a k e s were applied in e m e r g e n c y . 
The b r a k e s of this train had b e e n tested and had functioned 
p r o p e r l y en route. The e n g i n e e r and the fireman were killed 
in the accident. 

The surface, alinement and gage of tne t r a c k on tne curve 
were w e l l maintained, for the maximum authorized speed of 55 
miles p e r hour. E x a m i n a t i o n of trie track after the accident 
d i s c l o s e d that the inside spikes of the h i g h r a i l had been 
forced upward, throughout a d i s t a n c e of about 100 feet i m m e d i ­
ately east of the west end. of the curve, then the track was 
u n d i s t u r b e d about 100 feet. B e g i n n i n g at a p o i n t 7 3 feet west 
of the point of d e r a i l m e n t the insid.e spikes of the h i g h rail 
had. b e e n forced upward, sufficiently f o r the base of the rail 
to roll free of the spike h e a d s at the point of d e r a i l m e n t . 
The s u c c e e d i n g h i g h rails were twisted outward and were pushed 
off the ends of the ties throughout a d i s t a n c e of 45 feet. 
There were no m a r k s on the ties to indicate that the engine had 
marked the track structure either b e t w e e n the r a i l s or on the 
r a i l s . H o w e v e r , there were n u m e r o u s flange m a r k s on the ties 
from the point of d e r a i l m e n t eastward as a result of the d e r a i l ­
ment of the cars. Trie first marks identified, w i t h engine 1 3 1 3 
were p o r t i o n s of the jacket of the b o i l e r , w h i c h had been torn 
off by contact w i t h the westward, m a i n track, at a p o i n t 100 
feet east of the point of d e r a i l m e n t and 32 feet south of the 
eastward main track. 
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The d i v i s i o n e n g i n e e r said that the t h e o r e t i c a l o v e r t u r n ­
ing speed on the curve for engine 1213 was 98 m i l e s p e r h o u r . 
The e s t i m a t e d o v e r t u r n i n g speed for the tender, with the amount 
of fuel oil and w a t e r it was calculated to have had at the time 
of the accident, was 101 m i l e s p e r h o u r . The d r a w b a r and the 
s a f e t y - b a r s betxireen the engine and the tender were twisted, at 
the e n g i n e end, about 90 d e g r e e s to the right, w h i c n condition 
i n d i c a t e d that the engine was the first unit to be o v e r t u r n e d . 
Tne first i n d i c a t i o n that the tender had slid on its side was 
found 13 feet eastward from tne first m a r k made by the engine. 

The road f o r e m a n of engines S'..id that it is customary to 
o p e r a t e e n g i n e s , of the same class as engine 1 3 1 3 on the descene 
ing grade in the t e r r i t o r y involved, w i t h a h e a v y d r i f t i n g 
t h r o t t l e . In his opinion, no application of the b r a k e s was 
m a d e by the e n g i n e e r when Second 20 was m o v i n g on the d e s c e n d ­
ing grade and, as a result, the speed was in excess of 90 miles 
p e r h o u r w h e n the engine entered the curve. The engine was not 
equipped w i t h a s p e e d o m e t e r . 

The marks of d e r a i l m e n t indicate that the engine was 
m o v i n g at slightly less than the t h e o r e t i c a l absolute o v e r t u r n ­
ing speed, when it entered, the curve. The canted condition of 
tne h i g h rail at the west end of the curve i n d i c a t e s that when 
the engine entered the curve it thrust h e a v i l y against the high 
rail, leaned, c o n s i d e r a b l y outward and. almost o v e r t u r n e d at that 
p o i n t . F o l l o w i n g this, it thrust against the l o w rail and then 
r e b o u n d e d outward where the h i g h rail again was canted outward, 
and then the engine o v e r t u r n e d . 

It is found that this accident was caused by e x c e s s i v e 
speed or a curve. 

Cause 

Dated at W a s h i n g t o n , D . C , this 
day of A p r i l , 1 9 4 6 . 

twenty-second 

By the Commission, C o m m i s s i o n e r P a t t e r s o n . 

(SEAL) 
W. P. 3 A R T E L , 

S e c r e t a r y . 


