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SUMMARY 

Date: 

Railroad; 

Location: 

Kind of accident; 

Train Involved: 

Train numb en 

Locomotive number: 

C o n s i s t ; 

Speed; 

Operation: 

Track: 

Time: 

C a s u a l t i e s : 

Cause: 

August 19. 1955 

3t, Louis-San Francisco 

Marked Tree, Ark. 

Derailment 

Passenger 

105 
Diese l -e lec t r ic unite 
3018 and 3015 

13 cars 
60 m. p . h. 

Timetable, train orders, 
and automatic block-
signal system 

Single; spiral; l e v e l 

Clear 

9:10 a . m, 

5 k i l l ed ; 21 Injured 

Defective switch stand 



INTERSTATE OOHKEROS COMMISSION 

THE MATTER OF HAXX*!* A{OTfflS?t IKVESTCOATION RKPCRT9 
THE ACCXDSE? H£FOA7ti A{HF OF MAT 6, 1910. 

September 29, 1^55 

;oldant a t Marked Tree. Arfe*f on August 19, 1950, 
caused by a defect! v« swltch stand. 

REPORT OF THE COMMISSION 

On August 13, 1955. ther^ vaa a d^railsrent of a 
passenger train on the St. l^culs-Sen Francisco Ral" 
at Harked T r t # , A r k , *hloh resulted in the dea th of 4 
passengers and 2 dl aing-car $&ployee, and the injury of 
18 passengers and 8 dining-oar employees* 
_I . . —' - — 

ilider authority of section 17 {&) of the Interstate Com
merce Act th*e ab^ve-entitled procesdlng was referred by the 
Commission to ComMesloner C l a r k e f o r consideration and 
dl sposl tion. 
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Lo.J4tlQn._of Accident.apd Method of Operation 
This accident occurred on that part of the Eastern 

Division extending between Thayer. Mo *, and Bridge J e t . , 
Ark., 141,6 a l l s * . In the v ic in i ty of the point of aooi-
dent this i s a single-tra ok l i n e , over which trains are 
operated by timetable, train orders, and an auto?_atla 
block-si gnal system. At Marked Tree, Ark,, 107.6 miles 
south of Thayer, an auxil iary track para l le l s the main 
track on the west throughout a distance of about 1,900 
fset. The north switch of a crossover which connects the 
main track and the auxil iary traok la located 423 feet 
south of the station. This switch is facings-point for 
south-bound movements on the ®ain track. The south switch 
of another crossover between the ffiain track and the auxiliary 
track i s located 793 f ee t south of the station. This swltoh 
is t ra i l ing-polnt for south-bound movements on the main 
track. At the time of the accident there were six freight 
cars on the auxiliary track. The north end of the north 
car was 565 feet south of the north switch of the north 
crossover. The accident occurred at the north switch of 
the north crossover. Fron the north on the main traok 
there are. In succession, & tangent 14,0 miles in length, 
a spiral to the l e f t POO f ee t , a 2°Q$* curve to the l e f t 
1,048 fee t , and a spiral 77 fee t to the point of accident 
and 123 f ee t southward. The grade l e pract ical ly l e v e l . 
In the v i c i n i t y of the point of accident the tra eke are 
la id on a f i l l approximately 12 feet in height. 

In the v i c in i ty of the point of accident the track 
structure consists of 112-pound r a i l , 39 f ee t In length, 
laid new In 1942 on an average of 24 treated t i es to the 
r a i l length. I t i s fully t leplatsd. spiked with two rail-
holding spikea and two plate-holdJ ng spikes per t i e p la te , 
and I s provided with 4-hole 24-1 nch Joint bars and an 
average of 24 r a i l anchors per r a i l . I t la ballasted with 
chats to a depth of 12 inches below the bottoms of the t i e s . 
The turnout at the north switch of the north crossover la 
constructed with awl tefc r a i l s 16 fee t 6 Inches I n length and 
with a No. 10 spring-rai l f rog. The switch points are 
arranged for a throw of 4-1/2 inches. 

http://Lo.J4tlQn._of
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The switch stand in service at this switch was of 
the low-gtand ground-throw type and was located 7 feet 
1 inch wsat of the center-line of the sain track. The 
target is parallel with the track when the switch is 
lined for main-track movement. This type of switch 
operates through a pinion gear operated by the throwing 
lever, ana a segment gear on the spindle. The r e a r s are 
enclosed In a metal housing. A square section of the 
apindle measuring 1-1/2 inches by 1-1/2 inches i s fitted 
Into a equare hole in the hub of the segment gear. It i s 
secured by a rivet having a nominal diameter of 3/8 Inch 
and a length of 2-7/6 inches. The rivet passes through 
the spindle and both eldea of the hub of the segment gear, 
and supports the weight of the spindle and Its attachments. 
A crank underneath the baee of the stand i s attached to 
the lowe^ end of the spindle. A cylindrical lug on top of 
one end of the crank is fitted into a hole in the end of 
the connecting rod. This lug is 1-1/2 inches In diameter 
and 1-1/2 incnes in height. Lugs are provided on the 
underside of the baa® of the * tend to prevent the end of 
the conflicting rod from rising above the top of the lug on 
the cran'-i and~bex>ming disengaged. The switch stand 
involved was installed nev in 1942, 

Autoraatlc signal 4471. governing south-bound movements, 
I s located 1,783 feet nortn of the point of accident. 

Eulea for the maintenance of way and structures read 
In part as follows: 

Frogs and Switches. 
• # « 

661. Inspection of Main Track Switches and Turnouts. 
Section foreman shall make such Inspection of main track 
switches as dasif-nated by roadmaster, and each week 
* * * examine switch stand for lost motion and possible 
defects, * * * 

# # « 
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£63* Inspection of 3w.t ton Stands. Yearly» frog 
repairer, aaelated by saotion foroes, a hall m*& a 
complete examination of all main trsait e-wltch stands 
over ten y^ra of age, 

Cn ground throw t̂ -#s 3?1 tor etands c&reful inspection 
shall be aade of fan spear and bevel pinion gear, foot 
crank! and all other i&rta tj detect .?racK;e or d^foctg. 

To Insure against ^allure to detect the slightest 
fracture or flaw, each part of the ne^hanlsa shall be 
thoroughly cleaned, using a 11 gfct hamaer iA siting the 
inspection, * * * 

* * * 

The max!SUE authorized speed tor passenger trains i e 
66 fflllae per hour* 

fle a or 1p tl on of Accident 
Ho* 105, a 9outh*bounl firat-clasa passenger train, con

sisted of Dieeel-electrio units 211$ and 20X5, coupled in 
multiple-unit control, one expre«*-refr3gerator car, three 
baggage cars, one bag^age-mail oar, one ba^gssge car, on$ 
coach-dormitory car, three chair c*ro, one cafe-lounge car, 
and two B L E E P I N G c&ra, in the ord^r risked, The first car 
waa of steal und erf raae construetlon, the tenth and the 
thirteenth oars were of lightest$M e teel construction, and 
th© other oars were cf conventional all-steel oone traction. 
The ninthj t&nth, and thirteenth eare vere equipped with 
tlghtloos couplers* This train departed f roa Thayer at 
6:45 a. mmi on time, pasaed ^ gri&X 4473, which indicated 
Proceed, passed the station at^Karked Tree at 9:10 a, jn, t 

6 islnutea late, and while moving at a speed of 00 miien per 
hour the rear true* of the ninth ear, the tenth and the 
eleventh care, and tne front truck of the twelfth car were 
derailed at the north ©witch of tne north crossover at 
Harked Tree. 
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Separation® occurred between the e i g h t h and the- ninth 
oarg and between t h e t e n t h and tne e l e v e n t h c a r a . T h e 
f o r w a r d po r t ion o f t h e t ra in stopped with t h e eigrth car 
about 1 , 7 0 0 f * o t south of tne p o i a t o f d e r a i l m e n t . The 
r e a r t r u c k o f t h e n i n t h #*r became r e r a l i e d a t t h e s o u t h 
switch o* the south oroanemsr. ffrta car stopped with the 
f r o n t end 9 1 4 f e e t s o u t h o f the >>1 at o f d e r a i l m e n t . N o n e 
o f t h e d e r a i l e d c a r s o v e r t u r n s . / Th* side o f t h e tenth 
car struck the f r e i g h t c a r . « n Uu> a u x i l i a r y track, and the 
wegt aids o f the car wars torn of£ between a po in t near 
the c e n t e r and the rear enci, fhle oar stopped a p p r o x i B i a t e l y 
In l i n e with the main track c Tfae eleventh car stopped 
with the front end n e a r the- r e a r end o f t h e tenth c a r , and 
t h e r e a r end o n t h e tracft s t ructure o f t h e a u x i l i a r y traok. 
The f r o n t end o f t h e c a r vas badly damaged. T h e t w e l f t h 
car s t o p p e d i n l i n e w i t h tne a u x i l i a r y t r a c k . The f r o n t 
t r u c k a n d the a p p u r t e n a n c e s be l iw the f l o o r l e v e l a t t h e 
f r o n t end o f t h e c a r were consider ably damaged. The 
t h i r t e e n t h car stopped on t r e a u x i l i a r y track. The two 
most n o r t h e r l y f r e i g h t cars on the aux i l i a ry track were 
d e m o l l s h e d . 

The weather was c l ea r a t t n e time of the accident , 
which o c c u r r e d a t 9 : 1 0 a . in, 

Discus al on 

A a Mo . 106 was approaching th* point wherr* the accident 
o c c u r r e d tne s u e e d was approximately bO miles p e r hour, a s 
Indicated by the t a p e of the speed~recordin# d e v i c e . The 
ene&nemer) were maintaining a lookout ahead f r o m the c o n t r o l 
c o m p a r t m e n t a t t h e f ront of t h e 1?? an motive, the conductor 
and the t r a in p o r t e r ware in t n e v e s t i b u l e at the f r o n t o f 
the n i n t h car, and t h e fl&gff&n was in the r e a r c a r . The 
c o n d u c t o r and the t r a i n s o f t e r said t n a t tney f e l t *ha n i n t h 
c a r b e c o m e d e r a i l e d in t h e v i c i n i t y of the n o r t h switch of 
t h e n o r t h crossover a t Marked T r e e . The c o n d u c t o r 
i m m e d i a t e l y stepped t o the r e a r end of t h e e i g h t h car and 
made an e m e r g e n c y a p p l i c a t i o n o f the brakes by use of the 
conductor ' s v a l v e . He said that the knuckle a t the rear o f 
t h e e i g h t h car broke when the b r a k e * be cams app l i ed . The 
e n g i n e m e n were n o t a ware t h a t anything was w r o n g un t i l t h e 
b r a k e s b e c a m e a p p l i e d . 
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After the accident occurred It was found t h a t the 
connecting rod waa fli o engaged from t h e crank on the 
switch s t a n d at the nortn switch o f t he north c r o s s o v e r . 
The throwing lever was looked in p o e l tlon for main-track 
movement and the t a r g e t indicated t h a t the switch was i n 
tills position, but the switch point® were lined for entry 
to t h e crossover. The awl ten p o i n t s were undamaged. 
Marks on t h e ties indicated that wheels had dropped I n s i d e 
the east rail of tha main track aad Inside the west rail 
of the crossover a t a point about 24 feet south of the 
svltch points. After becoming derailed several wheels had 
veered to the -west, and the east wheels had crossed the 
west rfll o f t he main track at a point a b o u t 40 feet south 
of the frog, from the position o f the equipment after t he 
accident occurred it apt-e&re that these marks were made 
by the rear truck o f the tenth c a r and the front truck o f 
the seventh car. The tenth car apparently moved southward 
with t i f ? front end on the track structure of the main track 
and th* rear end on the track structure of the auxiliary 
troc t o the point at vn' 4 ch It struck the f reirht cars. 
Tlv that s i g n s ' *47i indicated P r o c e e d Indicates that 
the av 1 tch points were in normal position when No . 105 
pa%<3^ the signal, from tfc* position of the equipment and 
the >.z i<sn en the track structure it aprears that the s w i t c h 
points remained i n normal position until after the front 
truck o f the ninth car passed over them. The «wit oh points 
then moved sufficiently to permit flanges to pass between 
the w e s t s w i t c h rail and the stock rail* After the f r o n t 
truck of the twelfth oar paaaed, the e a e t switch point was 
moved against the stock rail. Th* following wheels were 
then diverted to t h e crossover. 

When the housing cf the switch stand was removed i t 
was found t h a t the rivet through t h e epindle and the hub 
of the segment gear had broken and worked out. The e p i n d l e 
had worked downward through the hub of the segment gear, 
and the crank at the lower end of the spindle had been 
lowered to the extent that the l u g e underneath the base of 
th* f**an<* were no longer effective in preventing the end 
of Vp concocting m"\ from rising above the top of the l u g 
on t> - CJ S M A , il c end, of the connecting rod had become 
dleen> -u - j f. ,**a u ** lug on the crank, and the switch points 
were t! en free to move. 
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A f t e r t h e a c c i d e n t o c c u r r e d the s w i t c h s t and 
i n v o l v e d was een t to t h e t e s t i n g depar tment o f the 
c a r r i e r f o r e x a m i n a t i o n . A c c o r d i n g to the r e p o r t of 
the e n g i n e e r of t e s t a o f the c a r r i e r no e x c e p t i o n was 
taken to the g r a d e of s t e e l of which the r i v e t was made. 
One end o f t h e r i v e t was s l i g h t l y cupped, and i t appea red 
t h a t a bu t t on head had broken o f f o f t h i s end. The head 
was not found . A b u t t o n head a t t h e o t h e r end was 
b a d l y b a t t e r e d . I t a p p e a r e d t h a t the head a t one end 
may have broken o f f due to some c a u s e such a s c r a c k i n g 
r e s u l t i n g from o v e r d r i v i n g the r i v e t when i t was a p p l i e d . 
The r i v e t then worked p a r t l y ou t o f t he h a l e and f o u l e d 
p a r t e o f the p i n i o n g e a r a s s e m b l y . P l a y be tween the 
s p i n d l e and the hub o f t h e segment g e a r wore the r j v e t 
to a a l i g h t t a p e r a t t h e c e n t e r . The f o u l i n g o f the 
r i v e t head on the p i n i o n g e a r a s s e m b l y whenever t he 
s w i t c h was thrown wore and d i s t o r t e d the head and s e t 
up bend ing s t r e s s e s i n t he r i v e t . These s t r e s s e s 
e v e n t u a l l y caused a f a t i g u e f a i l u r e , end ths r i v e t b roke 
th rough t h e c e n t e r . The" r e a d i e s a p o r t i o n o f the r i v e t 
was then f r e e to work o u t of t h e h o l e , and a f t e r the 
head of t h e o t h e r p o r t i o n became worn to the e x t e n t t ha t 
i t c l e a r e d the p i n i o n g e a r a s sembly t h i s p o r t i o n e l so 
worked o u t . 

The s w i t c h e s I n the v i c i n i t y o f the p o i n t of a c c i 
dent a r e i n s p e c t e d w e e k l y and a l s o s e m i - a n n u a l l y . Dur ing 
the l a t t e r i n s p e c t i o n s a l l b o l t s i n the s w i t c h e s a r e 
removed and the b o l t s and o t h e r p a r t e a r e i n s p e c t e d f o r 
d e f e c t s . The road m a s t e r s a i d t ha t I t i s not cus tomary to 
d i s a s s e m b l e the s w i t c h s t a n d s o r to reinove the h o u s i n g s 
of t he a w i t o h s t a n d s d u r i n g e i t h e r o f t h e s e i n s p e c t i o n s . 
The m a i n t e n a n o e - o f - w a y foreman aade a s e m i - a n n u a l i n s p e c t i o n 
of t he s v i ton i n v o l v e d a p p r o x i m a t e l y 7 a o n t h s b e f o r e the 
a c c i d e n t o c c u r r e d , and the a s s i s t a n t foreman made a w e e k l y 
i n s p e c t i o n 7 d ays b e f o r e the a c c i d e n t o c c u r r e d . N e i t h e r 
o f t h e s e employees removed the h o u s i n g o f t he s w i t c h s t a n d . 
The foreman p a s s e d the s w i t c h a few minutes b e f o r e the 
a c c i d e n t o c c u r r e d , He o b s e r v e d no d e f e c t i v e c o n d i t i o n of 
t he s w i t c h o r s w i t c h s t a n d . 



- 11 - 3649 

Dated a t Wash ing ton . 0. C , trj.e twenty-
day of September, 1§55. 

By *.he Coamieejon^ CoinJBil&8lcn«''r C l a r k e 

SEAL) HAROLD 0 o KcCOX, 

Causa 

This accident was caused by a d e f e c t i v e s w i t c h 


