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INTERSTATE COMMERCE COMMISSION 

REPORT NO. 3520 
I N THE MATTER OF MAKING ACCIDENT INVESTIGATION 

REPORTS UNDER THE LOCOMOTIVE INSPECTION ACT 
OF FEBRUARY 1?, 1911, AS AMENDED 

CHESAPEAKE & OHIO R A l i i i A Y 

J u l y 6, 1953 

A c c i d e n t ( b o i l e r e x p l o s i o n ) a t H i n t on , \ ! , V a . , on June 9, 1953* 
caused by o v e r h e a t e d crown s h e e t due "co low w a t e r . 

REPORT OF THE C0MHIS3I0N 1 

PATTERSON , •Commissioner: 

On June 9. 1953, about 5*25 P . m . , a t H i n t o n , W. V a . f t h e 
b o i l e r o f Chesapeake & Ohio R a i l w a y l o c o m o t i v e 16̂ 2 e x p l o d e d 
w h i l e the l o c o m o t i v e was h a u l i n g a f r e i g h t t r a i n a t an e s t i ­
mated speed o f 20 m i l e s p e r h o u r . The e n g i n e e r , f i r e m a n , and 
head brakeman w e r e k i l l e d . 

l U n d e r a u t h o r i t y o f s e c t i o n 17 (2) o f the I n t e r s t a t e Commerce 
A c t t h e a b o v e - e n t i t l e d p r o c e e d i n g was r e f e r r e d by the Commission 
t o Commissioner P a t t e r s o n f o r 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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DESCRIPTION OP ACCIDENT 

Chesapeake & Ohio Railway locomot ive No . 1642, hauling 
eastbound f r e i g h t t r a i n Extra 1642 East , departed from Handley, 
W. Va. , a t 1:20 p .m. , June ^ i 1953, and proceeded vjithout any 
known unusual inc iden t to CW Cabin, near the c i t y l i m i t o f 
Hinton, W. V a . , a d is tance of 71.6 miles from Handley, where, 
about 5:25 p .m. , the b o i l e r of the locomot ive exploded w h i l e 
the t r a i n was moving a t an est imated speed of 20 mi les per hour. 

The t r a i n l e f t Handley, W. V a . , wi th 91 loaded ca r s , ad­
jus ted tonnage 7510 tons . A stop was made a t Thurmond, W. V a . , 
38.6 miles from Handley, a t 2:55 P .m. , where coal and water 
were taken, and a stop was made at Quinrimont, W. V a . , 12 miles 
from Thurmond, at 4:12 p .m. , where water was taken and cars were 
picked up. The t r a i n departed from Qulnnimont, approximately 21 
miles from the po in t of the acc iden t , at 4:38 p.m. w i t h cons i s t 
of 123 loaded and 2 empty ca r s , 10,430 adjusted tons . The ton­
nage r a t i ng fo r the locomot ive over th is part of the d i v i s i o n 
was 11,500 adjusted tons . Approaching the scene of the accident 
the t rack -was undulating, but a t the po in t of the exp los ion was 
l e v e l and tangent . The weather was o lea r and d ry . The pos i t i ons 
of the three employees on the locomot ive a t time of the accident 
were not known. 

At the point o f the exp los ion , there were two t racks on 
the l e f t s ide of the eastbound main, the westbound main and a 
switching l ead , and on the r i g h t s ide New Rive r ran approximately 
p a r a l l e l wi th and about 55 f e e t from the eastbound main. 

The fo rce of the exp los ion to re the b o i l e r from the frame 
and. c y l i n d e r connections and i t was thrown upward and forward . 
The b o i l e r struck on i t s f ront end on the r a i l s of the ea s t -
bound track approximately 440 f e e t ahead of the point o f the 
e x p l o s i o n , then rebounded. The back head struck the t rack 
639 f e e t ahead 'o f the poin t o f explos ion where the b o i l e r came 
to r e s t on i t s r i g h t s ide in reversed p o s i t i o n wi th f ron t end 
on the adjacent westbound t rack road f i r e b o x on the switching 
t r ack . The smoke box f ront was blown o f f and seve ra l super­
heater uni ts were blown ou t . The cab'was blown 133 f e e t to 
rear and 58 f e e t to r i g h t of the poin t o f explos ion where i t 
f e l l a t the water edge o f New R i v e r . Gra tes , g ra t e bars , 
t h r o t t l e l e v e r , and other par ts were sca t t e red for d is tances 
up to approximately 772 f e e t from point of a cc iden t , some f a l l ­
ing In New R i v e r , Many appurtenances were badly damaged and 
some parts could not oe l o c a t e d . The track r a i l s at poin t 
of exp los ion were indented by the t r a i l i n g truck wheels and 
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the two rear pa i r s of d r iv ing wheels and the westbound track 
was moved approximately 5-1/4. f e e t to the l e f t . A t the point 
where the f ront end of the b o i l e r s t ruck . - the t rack r a i l s were 
broken and badly bent and a l a r g e ho le was torn i n the road 
bed. Where the back head of the b o i l e r struck, the westbound 
t rack was moved 3 f e e t to the l e f t . The locomot ive running 
gear w i th tender at tached came to r e s t w i th f ront end a longside 
the f ron t end o f the b o i l e r w i th only t r a i l i n g truck wheels 
d e r a i l e d . A l l tender truck wheels were d e r a i l e d and the front 
truck was o f f c e n t e r . The tank was skewed to the l e f t wi th 
l e f t f ront corner leaning approximately 10 degrees to the l e f t . 
Nine cars were d e r a i l e d and bunched, f i v e were a t approximately 
90-degree angles w i th the r a i l s four of which were on t h e i r 
s i d e s . 

The engineer , fireman, and head brakeman were k i l l e d . The 
eng inee r ' s body was found a t the w a t e r ' s edge of New R i v e r , ap­
proximately 75 f e e t to rear of the cab. The f i reman 's body was 
found in the cab, and the brakeman's oody was found in a d i t ch 
on the l e f t s ide o f the tracks near the po in t o f the exp los ion . 

DESCRIPTION OF LOCOMOTIVE 

L o c o m o t i v e 1642, 2-6+ 6-6 t y p e , c a r r i e r ' s c l a s s i f i c a t i o n 
H-8 A l l e g h a n y , was b u i l t by the Lima L o c o m o t i v e Works I n c . , a t 
L ima , O h i o , i n December 1944 u Th^ f o u r c y l i n d e r s w e r e 22-1/2 x 
33 i n c h e s j the d i a m e t e r o f d r i v i n g w h e e l s 6? i n c h e s w i t h new 
t i r e s , w e i g h t i n w o r d i n g o r d e r 771,300 pounds, w e i g h t on d r i v i n g 
w h e e l s 507,900 pounds, and t r a c t i v e e f f o r t 110,200 pounds . The 
l o c o m o t i v e was equ ipped w i t h an A l e o Type H power r e v e r s e g e a r , 
A m o r i c a n m u l t i p l e f r o n t end t h r o t t l e . S tandard M D s t o k e r , 
F r a n k l i n N o , 8-A. B u c t e r - U y m e c h a n i c a l l y o p e r a t e d f i r e d o o r , Baker 
v a l v e g e a r , Wor t m n g t c n Type 6-1/2 S S A feed, w a t e r pump, Nathan 
Type 4000-C s p e c i a l i n j e c t o r The b o i l e r was e q u i p p e d w i t h a 
Nathan Type B low w a t e r a la rm end t h e r e were t h r o e N i c h o l s o n 
t h e r m i c syphons i n the f i r e o o x . L o c o m o t i v e had made 97*000 m i l e s 
s i n c e l a s t C la s s 3 r e p a i r s and 18,000 mi les s i n c e l a s t Class 5 
r e p a i r s . The r e c t a n g u l a r c a s t - s t e e l w a t e r - h o t bom t e n d e r had 
c a p a c i t y o f ?3,000 g a l l o r s o f w a t e r ae.e 25 eons o f coal,.. 

The b o i l e r was o f t he t h r e e - c o u r s e c o n i c a l t y p e w i t h com­
b u s t i o n chamber -and. w i d e r a d i a l - s t a y e d . f i r e b o x ; b u i l d e r ' s s e r i a l 
b o i l e r number 8 8 1 1 . Tho i n s i d e d i a m e t e r o f the f i r s t course was 
1 0 1 - 1 / 8 i n d i e s , second cour se 1 0 3 - H / l o i n c u r s , and t n i r d course 
106-5/16 incJ ios ; t h i c k n e s s of f i r s t c o u r s e 1-9/32 i n c h e s , second 
c o u r s o 1-5/16 i n c h e s , and th i rd , cou r se 1-11/3? i n c h e s . The 
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b o i l e r had 48 2 - 1 / 4 inch ou t s ide dlamtcr f lues and 278 3 - 1 / 2 
Inch outs ide diameter f l u e s , 2 3 f e e t in l eng th , and 71 E lesco 
Type E superheater Un i t s , The working steam pressure of the 
b o i l e r was 260 pounds per squaro inch . 

Tho r a d i a l - s t a y e d f i r e b o x was 180 inches long and 109 inches 
wide , and combustion chamber was 118 Inches l o n g . The f i r e b o x 
cons is ted of a one-p iece crown and upper s ide shee ts , lower one-
fourth s ide shee t s , door shee t , f lue sheet , and in s ide throat 
shee t . Flue sheet and throa t sheet were 9/16 inch th ick and 
other sheets were 3 /8 inch t h i c k . Flue sheet seam was r i v e t e d 
and'door sheet seam was r i v e t e d across the top and welded down 
the s i d e s . Other seams and patches in the f i r e b o x were butt 
welded . The crown sheet was 1 1 - 3 / 4 inches higher at the f l ue 
sheet than a t the door sheet , Tho f i r ebox was f i t t e d wi th three 
thermic syphons. There was no syphon in the combustion chamber. 
New flue-' sheet and lower s ide sheets wero app l i ed on A p r i l 6, 
1 9 5 0 , a t which time a patch was app l ied i n bottom of combustion 
chamber, one-ha l f sec t ion a p p l i e d to l o f t syphon, and patches 
app l i ed to center syphon and t o diaphragm of connection shee t . 
Crown stays were 1 - 1 / 8 inch diameter reduced body type , spaced 
approximately 4-l/]6 x 4 i n c h e s . Combustion chamber s tays were 
1 inch diameter , spaced approximately 4 - 1 / 6 x 4 inches . F i r e ­
box stays wore 1 inch diameter , spaced approximately 4-1/8 x 4 
inches . A l l s tays were r i g i d except In the combustion chamber 
and breaking zones . 

EXAMINATION OF BOILER AND APPURTENANCES 

BOILER 

Tho crown sheet had boon overheated i t s e n t i r e width at 
f l ue sneet , the overheated area extending to tho 12th row of 
stays on each s ide of l o n g i t u d i n a l center at f ront end and t a ­
pering gradual ly upward and backward to the 1st row of stays on 
r i g h t and l e f t s ides of cen ter syphon at the 57th t ransverse row. 
The l i n e of demarcation was d i s t i n c t and i nd i ca t ed the water had 
been approximately 7-1/4 inches below tho h ighes t part o f the 
crown sheet . Crown sheet had e v i d e n t l y i n i t i a l l y pu l l ed from 
12 3 s tays and pocketed at the f ront cen te r , Tho stays i n th i s 
pocketed area wore a deep blue i n c o l o r , s tay ends were cupped 
to a maximum depth of 1/4 inch , ond stay holes w-re e longated 
to a maximum diameter of 1-3/4 inches , Tho sheet was not 
thinned to any n o t i c e a b l e e x t e n t . 
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The back f l u e shee t t o r e thro\jgh the t o p row o f f l u e s from 
the f l u e s h e e t f l a n g e a t 11th row o f crown s t o y s on r i g h t s i d e 

^ fc to t he 13th row on l o f t s i d e , Tho t e a r con t inued i n t o the s i d e s 
^ ^ o f combus t ion chamber, t e r m i n a b l y i n v i c i n i t y o f the 2 0 t h l o n ­

g i t u d i n a l row and 5th t r a n s v e r s e row o f s t a y s on each s i u e 3 

Tne t o p p a r t o f f l u e sheet be low the. t e a r was p u l l e d from 4 l 
f l u e s and f o l d e d down. The crown sheet '-.nd s iec s h e e t s above 
t e a r s i n the combust ion chamber were b lown down a g a i n s t the b o t ­
tom o f combust ion chamber, tho fo lds on each side s t a r t i n g , a t 
the ends o f the tea^s I n s i d e s o f combus t ion chamber 3 h e e t 0 

I r r e g u l a r tears p r a c t i c a l l y c r o s s e d the crown s h e e t be tween 
the 24 tn and 28th t r a n s v e r s e rows o f s t a y s and extended, down i n 
the s i d e s h e e t s t o about t h e 2 0 th l o n g i t u d i n a l rows o f s t a y s 011 
each s i d c e Other i r r e g u l a r bears c r o s s e d crown s h e e t a t about 
tho 39th t r a n s v e r s e row o f s t a y s and e x t e n d e d down i n s i d e sheets 
t o about t he 20 th l o n g i t u d i n a l row o f s t a y s on each s i d e . I r r e g ­
u l a r l o n g i t u d i n a l t e a r s j o i n e d the ends o f t hose t r a n s v e r s e t e a r s 
i n the s i d e s h e e t s . The r e a r row o f bi ars a c r o s s c rown s h e e t w e r e 
j u s t ahead o f the t he rmic syphons . A l a r g e pa r t o f t h e t o r n out 
p o r t i o n o f crown s h e e t f o l d e d aown over the t h roa t s h o o t and l e f t 
s yphon . The t h r e e syphons were p u l l e d out o f i n n e r t h r o e t s h e e t ; 
w e r e b a d l y ben t and c e n t e r syphon was broKon through more than 
50 p e r c e n t o f i t s c r o s s - S e c t i o n a l area a t t n e n e c k . 

The crown shee t was p u l l e d from a p p r o x i m a t e l y 861 s t a y s , 
A t o t a l o f 1587 s t a y s w e r e pu l l ed , from the crown s h e e t , coraoust ion 
chamber, and s i d e s h e e t s . Threads on crown s t a y s and. i n s t a y 
h o l e s appea red t o hav< oeen i n good c o n d i t i o n p r i o r t o the a c c i ­
d e n t . The re w e r e no b roken crown s t ays or s t a y b o l t s i n f i r e b o x 
s h e e t s . No crown s t a y s o r s t a y b o l t s snowec any i n d i c a t i o n o f 
hav ing been worked e x c e s s i v e l y , ana a l l f l u e ends appea red t o 
have been i n good c o n d i t i o n p r e v i o u s t o t he a c c i d e n t . The re 
was a s l i g h t amount o f s c a l e on tho s h e e t s . 

The back head and the r o o f shoot and aoo r s h e e t w e r e den t ed 
when t h e b o i l e r s t r u c k the t r a c k r a i l s . Bo th s i d e s o f t h e mud 
r i n g w e r e sprung outward 13 i n c h e s a t the c e n t e r . 

APPURTENANCES 

^ S a f e t y v a l v e s : The b o i l e r was e q u i p p e d w i t h fou r 3-1/2 inch 
C o n s o l i d a t e d s a f e t y v a l v e s , t h r e e open and one m u f f l e d t j p o , 
l o c a t e d on t o p o f tne t h i r d c o u r s e . S a f e t y v a l v e s w e r e no t 
b a d l y damaged i n t h e a c c i d e n t , but the r l r , h t s a f e t y v a l v e n i p p l e 
was p a r t i a l l y p u l l e d from the b o i l e r . The s a f e t y v a l v e s w e r e 
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a p p l i e d t o l o c o m o t i v e 1636, s a ;^ c l a s s as locomot ive - 1642, end 
each v a l v e t e s t e d t w i c e , A t e s t g a g e was mounted a d j a c e n t t o 
the s a f e t y v a l v e s and a c e r t i f i e d . ;-, was used i n t h e c a b . On 
bo th t r i a l s , N o . 1 v a l v e opened, a t 2.55 l b s , and c l o s e d a t 252 
l b s . , N o , 2 v a l v e opened a t 260 l b s . and c l o s e d a t 252 l b s O J 

N o . 3 v a l v e opened a t 2 62 l b s , and c l o s e d a t 256 l b s . , , and. N o . bi­
v a l v e opened a t 266 l b s , and c l o s e d a t 256 l b s . The N o . 4 v a l v e 
simmered a t 262 l b s . and opened, f u l l y a t 2b6 l b s . 

Steam g a g e : An As 'acrofb 400-pound i - i n c h d o u b l e - d i a l steam 
g a g e wh ich had been mount (id a t c e n t e r o f b o i l e r back head was 
no t r e c o v e r e d . Steam g a g e v a l v e and s i p h o n p i p e w e r e found 
broken and t w i s t e d . 

Wate r l e v e l i n d i c a t i n g a o v i c e s : The o o i l c r was e q u i p p e d with , 
a Nathan 300-pound v ia tor column, l o c a t e d 29-1/2 i n c h e s t o tho 
r i g h t o f v e r t i c a l c e n t e r l i n o o f b o i l e r beck hoaa . T h r e e g a g e 
cocks and a 6-1/2 i n c h r e f l e x w a t e r g l a s s w e r e a p p l i e d t o t he 
column. An a d d i t i o n a l r e f l e x w a t e r g l a s s *wes mounted on t h e 
l e f t s i d e o f the b o i l e r back head 16 i n c h e s l e f t o f back head 
v e r t i c a l c e n t e r l i n e . The w a t e r column, b o t h v ia tor g l a s s e s and 
a l l w a t e r - g l a s s v a l v e s , and g a g e cocks were made by Nathan Manu­
f a c t u r i n g Company 0 

A l l w a t e r l e v e l i n d i c a t i n g c e v i c e c o n n e c t i o n s t o tho b o i l e r 
w e r e brokojti o f f or t o r n out by i m p a c t . 

The bo t tom c o n n e c t i o n be tween v ia tor column and b o i l e r was 
l o c a t e d 16 i r c h u s above the; h o r i z o n t a l c a n t e r l i n e o f the back 
head . A 1-1/2 i n c h 0. D . c o p p e r p i p e ex tended from the t o p o f 
the w a t e r column t o a company 's s t andard spud wnich was l o c a t e d 
12 i n c h e s ahead, o f wrapper s h e e t c a l k i n g edge and 6 i n c h e s t o 
r i g h t o f the t o p c e n t e r l i n o . Tho bot tom w a t e r - c o l u m n spud 
x;hich e x t e n d e d i n t o the w a t e r space 4 i n c h e s was c rushed , but 
i t s 3 /4-inch open ing appea red t o be u n o b s t r u c t e d . The t o p 
column steam p i p e was d e s t r o y e d and the wrapper s h e e t spud 
broken o f f . The 1-1/4 i n c h open ing i n t he spud was found, c l e a n 
and u n o b s t r u c t e d . Tho i n t e r i o r o f tho w a t e r column was f r e e 
from scale- and mud d e p o s i t s ; t h e 3/4-inch d r a i n v a l v e was t o r n 
o f f bu t was founa i n c l o s e d p o s i t i o n and o p e r a t e d f r e e l y when 
t e s t e d . 

Three d .oublc-soa ted g a t , e cocks w e r e s p i r a l l y mounted on 
the w a t e r column w i t h 3—lncn d i f f e r e n c e s i.-j. h e i g h t . Tne g a g e 
cocks which w e r e broken 01 f and d<ara^ed, c o u l d e.ot be t e s t e d 
under p r e s s u r e . The 5/l6-inch open ings i n t o t . ie co lu i in w e r e 
unobstructed., , V i s u a l i r s p . c t i o n o f component p -r ts unen d i s ­
assembled showed no e v i d e n c e o f l o c k a g e o r abuse . C a r r i e r ' s 



r e c o r d s showed the l o w e s t g a g e - c o c k o p e n i n g had been 6 - 1 / 2 
i n c h e s above the h i g h e s t p a r t o f the crown shee t and l e v e l w i t n 
the l o w e s t r e a d i n g o f t he w a t e r g l a s s e s . 

R i g h t w a t e r - g l a s s v a l v e c o n n e c t i o n s w e r e broken o f f f l u s h 
w i t h t h e w a t e r column, l e a v i n g c l e a n 3/8-inch h o l e s . The 5/3-
i n c h G. D . coppe r steam p i p e c o n n e c t i n g t h e r i g h t w a t e r g l a s s 
t o t he w a t e r - g l a s s v a l v e was found i n g o o d c o n d i t i o n . 

The l e f t r e f l e x w a t e r g l a s s was mounted 26 i n cnes t o t he 
l e f t o f v e r t i c a l c e n t e r l i n e o f b o i l e r bach head, w i t h t h e b o t ­
tom c o n n e c t i o n 25 i nches a b o v e the h o r i z o n t a l c e n t e r l i n e . A 
5/3-inch 0. D . coppe r steam p i p e c o n n e c t e d the w a t e r g l a s s t o 
a company 's s t anda rd spud w h i c h e n t e r e d t h e b o i l e r 6 i n c h e s t o 
the l e f t o f c e n t e r l i n e and 12-1/2 i n c h e s ahead o f the wrapper 
s n e e t c a l k i n g e d g e . The bo t tom c o n n e c t i o n t o t he l e f t w a t e r 
g l a s s had been broken o f f . The bot tom spud e x t e n d e d 3 i n c h e s 
i n t o t he w a t e r space and i t s passageway was u n o b s t r u c t e d . The 
l e f t t o p w a t e r - g l a s s steam p i p e and spud w e r e n o t r e c o v e r e d . 

The r i g h t and l e f t t o p and bottom w a t e r - g l a s s s t o p v a l v e s 
w e r e found i n f u l l y opened p o s i t i o n . The 3/3-inch v a l v e o p e n ­
i n g s w e r e unobs t ruc ted . . The th reads on b o t h w a t e r - g l a s s b o d i e s 
w e r e damaged, but the unbroken r e i l e x g l a s s e s showed a c l e a r 
w a t e r l i n e a t a l l h e i g h t s when t e s t e d w i t h c o l d w a t e r . The 
d r a i n v a l v e s from t h e s e v a l v e s w e r e n o t r e c o v e r e d . 

I n j e c t o r : The Nathan Type 4000-C i n j e c t o r , wh ich had c a p a c i t y 
o f 13,000 g a l l o n s per hour , remained a t t a c h e d t o the r i g h t s i d e 
o f t h e main f r a m e . I t s steam p i p e , d e l i v e r y p i p e , s t a r t i n g l e v e r , 
and e x t e n s i o n t o overflox*; v a l v e w e r e t o r n o f f and the i n j e c t o r 
was found i n b a d l y damaged c o n d i t i o n . Four company o f f i c i a l s 
s t a t e d t h a t t h e steam v a l v e and r e g u l a t i n g v a l v e w e r e found i n 
c l o s e d p o s i t i o n . A new o v e r f l o w v a l v e stem was a p p l i e d i n o r d e r 
t r a t t e s t s c o u l d be conduc ted on l o c o m o t i v e 1636. Dur ing a t w o -
minute t e s t w i t h b o i l e r p r e s s u r e a t 205 pounds , the w a t e r was 
r a i s e d 1-3/4 i n c h e s . The p r e s s u r e was r a i s e d t o 255 pounds; 
the l e v e l o f w a t e r l o w e r e d t o conform w i t h o r i g i n a l h e i g h t , and 
a p p r o x i m a t e l y i d e n t i c a l pe r fo rmance was o b t a i n e d i n a second t w o -
minute t e s t . S t a r t i n g when t h e 266-pound s a f e t y v a l v e l i f t e d , 
the i n j e c t o r was t e s t e d a t v a r i o u s s t a g e s o f de scend ing b o i l e r 
p r e s s u r e . These t e s t s d e m o n s t r a t e d the i n j e c t o r f u n c t i o n e d 

^ p r o p e r l y u n t i l t h e steam p r e s s u r e had. f a l l e n t o 120 pounds . 

The c a r r i e r ' s d rawings showed the s t a r t i n g l e v e r f o r t h e 
n o n - l i f t i n g i n j e c t o r was o f t n e l a t c h e d l e v e r and quadrant t y p e , 
and secured t o t he f l o o r a t t h e l e f t s i d e o f e n g i n e e r ' s s e a t 
b o x , 24 i n c h e s ahead o f the back w a l l o f t h e c a b . 
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F e e d w a t e r pumps : The b o i l e r was e q u i p p e d w i t h a W o r t h l n g t o n 
Type 6 - 1 / 2 S S A f e e d w a t e r pump, 14,400 g a l l o n s pe r hour c a p a c i t y . 
Ti'.e t u r b i n e - d r i v e n c o l d w a t e r pump w i t h a t t a c h e d f e e d w a t e r hose 
was b roken from t h e b r a c k e t a t the l e f t r e a r main frame e x t e n s i o n . 
Tne s t r a i n e r and i t s compartment w e r e c l e a n and the s t r a i n e r was 
found i n p r o p e r p o s i t i o n . The pump c o u l d n o t be t e s t e d because 
o f t he damaged c o n d i t i o n o f t he I m p e l l e r housing and w a t e r d i s ­
c h a r g e f i t t i n g . The g o v e r n o r st^am c o n t r o l v a l v e was removed 
from t h o c o l d w a t e r pump and t e s t e d on l o c o m o t i v e 1610 i n t he 
c o n d i t i o n as f ound . R e s u l t s o f the t e s t s i n d i c a t e d t h i s c o n t r o l 
v a l v e f u n c t i o n e d p r a c t i c a l l y i d e n t i c a l l y w i t h the o r i g i n a l e q u i p ­
ment o f l o c o m o t i v e 1610 , 

The f e e d w a t e r h e a t e r was so b a d l y damaged t h a t any p r e v i o u s 
l e a k a g e from the system and i t s r e l a t e d p i p i n g c o u l d n o t be d e ­
t e r m i n e d . The d r i f t i n g c o n t r o l steam v a l v e was d i s m a n t l e d and 
i t s s p r i n g and v a l v e w e r e found i n g o o d c o n d i t i o n . 

The ho t w a t e r pump was b roken t h rough the c e n t e r member 
and t h e p i s t o n r o d was ben t a p p r o x i m a t e l y 20 d e g r e e s . A l l p a r t s 
o f t he steam p o r t i o n o f t h i s pump, i n c l u d i n g r e v e r s i n g v a l v e , 
w e r e w e l l l u b r i c a t e d and worked f r e e l y ; pack ing r i n g and v a l v e 
r i n g f i t and p r e s s u r e a g a i n s t t he c y l i n o . e r w a l l s w o r e g o o d . 
The h o t w a t e r p o r t i o n o f t h i s pump was a l s o found i n g o o d c o n d i ­
t i o n . A l l t w e l v e w i n g - t y p e v a l v e s w e r e found s e a t e d and v a l v e 
s p r i n g s had g o o d r e s i l i e n c e . V a l v e s had g o o d c o n t a c t w i t h the 
s e a t s . There w e r e no f o r e i g n o b j e c t s found i n the c y l i n d e r s or 
pump pa s s ag e s . 

The m a n i f o l d steam v a l v e and p i p i n g , w i t h t h r o t t l e v a l v e 
a t t ached , had been s e p a r a t e d from the m a n i f o l d . The m a n i f o l d 
v a l v e was found, i n open p o s i t i o n . The 1-1/2 i n c h 300-pound 
Lukcnheimer t h r o t t l e v a l v e was found, c o m p l e t e l y c l o s e d w i t h 
t h r e a d e d v a l v e stem b e n t . 

The hot ana c o l d w a t e r pumps, d r i f t i n g c o n t r o l v a l v e and 
g o v e r n o r c o n t r o l v a l v e s w e r e d i sconnec ted , a f t e r the a c c i d e n t 
and e x a m i n e d . V i s u a l i n s p e c t i o n d i d n o t i n d i c a t e any d e f e c t i v e 
c o n d i t i o n s . 

B o i l e r checks and d e l i v e r y p i p e s : The J-l/2 i n c h d e l i v e r y 
p i p e s w e r e b a d l y damaged but the check v a l v e s ana s t o p v a l v e s 
remained, a t t a c h e d t o the b o i l e r . The s t o p v a l v e s w e r e found i n 
open p o s i t i o n and w e r e c l e a n . The 3 - i h c h r i g h t b o i l e r check 
v a l v e , l o c a t e d on the f i r s t b o i l e r c o u r s e , opera ted , f r e e l y and. 
had 1/16 i n c h l i f t i n e x c e s s o f the c a r r i e r ' s s t a n d a r d . T h i s 
v a l v e body had a s m a l l d e p o s i t o f s o f t s c a l e . The v a l v e and i t s 
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s e a t w e r e i n g o o d c o n d i t i o n * A c o r r e s p o n d i n g check v a l v e , l o ­
c a t e d above t he c e n t e r l i n e on the l e f t s i d e o f the f i r s t bourse 
had l i f t 5/32 i n c h i n e x c e s s o f the c a r r i e r ' s s t a n d a r d and was 
found c l e a n . The v a l v e and i t s s e a t w e r e i n good c o n d i t i o n and 
t h e v a l v e was f r e e . 

B l o w - o f f c o c k s : The b o i l e r was f i t t e d w i t h f o u r 2-inch Okadee 
b l o w - o f f cocks l o c a t e d nea r t h e mud r i n g c o r n e r s . The two f r o n t 
b l o w - o f f cocks w e r e p i p e d t o a b low-down s e p a r a t o r l o c a t e d on 
t o p o f the b o i l e r and manual ly o p e r a t e d from the r i g h t and l e f t 
s i d e s o f t he c a b . Tho r i g h t back b l o w - o f f cock was t o r n o f f 
and i t s v a l v e was found s e a t e d and c o u l d n o t bo o p e r a t e d m a n u a l l y . 
The o t h e r t h r e e cocks r ema ined a t t acheo . , out due t o damage o f t h e 
o p e r a t i n g mechanisms, the f o r m e r v a l v e p o s i t i o n s c o u l d n o t be 
d e t e r m i n e d . 

Low w a t e r a l a r m : The e x t e r i o r p a r t s o f t he Nathan Type B low 
w a t e r a l a rm w h i c h had been l o c a t e d on t h j t h i r d c o u r s e o f t h e 
b o i l e r w e r e damaged and t h e i n t e r i o r d rop p i p e was t w i s t e d from 
normal p o s i t i o n . The cab a l a r m w h i s t l e and. p i p e w e r e found 
c rushed a g a i n s t t h e b o i l e r back head . C a r r i e r ' s r e c o r d s , d a t e d 
March 29 , 1950, i n d i c a t e d t h a t t he w a t e r l e v e l a t w h i c h the 
a la rm would f u n c t i o n was 6-3/4 i nches a b o v e the h i g h e s t p o i n t 
o f t ne crown s h e e t . 

F e e d w a t o r t ank , tank v a l v e s , hose find s t r a i n e r s : The f e e d w a t e r 
tank v a l v e s ivere found f u l l y o p e n , and t h e 4-1/2 i n c h f e e d w a t e r 
hose remained a t t a c h e d t o t he r i g h t s i d e . The 8-inch c i r c u l a r 
coppe r s t r a i n e r i n the f e e d w a t e r l i n e t o t he i n j e c t o r was n o t 
found . The l e f t hose was found w i t h the c o l d f e e d w a t e r pump» 
Both tank hose w o r e i n g o o d c o n d i t i o n . T h e r e was be tween 3/4 and 
1 i n c h o f s c a l e and r u s t f l a k e s i n the bot tom o f t he tank which 
c o u l d have boon d i s l o d g e d by shock a t t i m e o f t he e x p l o s i o n . 
The c a r r i e r ' s s t anda rd w a t e r l e v e l g a g e wrs o b s e r v e d by f i r s t 
w i t n e s s e s and showed w a t e r a t t h e second open ing a p p r o x i m a t e l y 
21 i n c h e s from the bot tom o f t h e t a n k . 

B o i l e r w a t e r c o n d i t i o n : R e c o r d s o f b o i l e r w a t e r hardness on 
f i l e a t H i n t o n , W. V a . , f o r June 8, 1953, showed 90 g r a i n s i n ­
bound and 85 g r a i n s outbound. On a r r i v a l a t H a n d l e y , W. V a . , 
on June 9, 1953, t he hardness was shown a t 70 g r o i n s , and when 
l a s t d i s p a t c h e d from Handley t he r e a d i n g was 50 g r a i n s . 

INSPECTION AND REPAIR REPORTS 

The l a s t annual i n s p e c t i o n was made ti t C l i f t o n F o r g e , V a . , 
on J u l y 25, 1952. The l a s t monthly i n s p e c t i o n was made a t 
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Hint;on, W. V a . , on June 5, 1953. T h e ' l o c o m o t i v e was ou t o f 
s e r v i c e f o r t he months o f F e b r u a r y , March, A p r i l , and May, 1953* 
and. was r e t u r n e d t o s e r v i c e on June 5» 1953* D a i l y i n s p e c t i o n 
end r e p a i r r e p o r t s s i n c e t l±at d a t e , from a l l p o i n t s f rom which 
the l o c o m o t i v e had oeon o p e r a t e d , wore examined and t h e f o l l o w ­
i n g i t e m s which migh t have any b e a r i n g on the a c c i d e n t w e r e found 
r e p o r t e d : 

June 5i E n g i n e e r r e p o r t e d : Wa te r pump no t w o r k i n g , 
c l e a n g o v e r n o r . 

I t e m s i g n e d f o r and r e p o r t a p p r o v e d . 

Juno 5 i M a c h i n i s t r e p o r t e d : C lean c o l d w a t e r pump 
g o v e r n o r . 

I t em s i g n e d f o r and r e p o r t a p p r o v e d . 

June 5» E n g i n e e r r e p o r t e d : Wa te r pump q u i t s w o r k ­
i n g , c l e a n and examine g o v e r n o r . 

R e p o r t a p p r o v e d . 

June 7f E n g i n e e r r e p o r t e d : Wa te r pump s topped 
3 o r 4 t i m e s . 

I t e m s i g n e d : T e s t e d OK, R e p o r t a p p r o v e d , 

June 8, E n g i n e e r r e p o r t e d : Water pump wont w o r k , 
renew g o v e r n o r i n c o l d w a t e r punp. 

I t e m s i g n e d : T e s t e d 1-1/4° p e r mln . 
R e p o r t a p p r o v e d . 

A t a l l t e r m i n a l s on the Chesapeake L Ohio R a i l w a y , the f eed ' 
v i c to r pumps end low w a t e r a la rms a r e tes ted outbound. On June 9, 
a t 1 1 : 3 0 a . m . , a t Hand ley , W. V a . , a m a c h i n i s t f i l l e d out t h e 
p r e s c r i b e d form showing t h e r e t e s t s had been made. 

SUMMARY OF EVIDENCE 

The e n g i n e e r who o p e r a t e d l o c o m o t i v e 1642 on I t s n e x t t o 
l a s t p r e v i o u s t r i p and. who was the l a s t e n g i n e e r t o h a n d l e t h e 
l o c o m o t i v e on the r o a d p r i o r t o the e n g i n e e r who was k i l l e d i n 
the a c c i d e n t s t a t e d t h a t n o t h i n g unusual o c c u r r e d on t h a t t r i p 
and t h a t the f e c d w a t e r pump and i n j e c t o r o p e r a t e d s a t i s f a c t o r i l y . 
His f i r e m a n on t h a t t r i p a l s o s t a t e d t n a t no t r o u b l e was e x p e r ­
i e n c e d du r ing the t r i p ; t h a t he o p e r a t e d t he w a t e r pump w i t h o u t 
d i f f i c u l t y ; t ha t t he i n j e c t o r was a l s o used and f u n c t i o n e d 
p r o p e r l y . 
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The foreman a t Thurmond, W. V a . , s t a t e d t h a t when the l o c o ­
m o t i v e took c o a l a t t h a t p o i n t on the t r i p on wh ich t h e a c c i d e n t 
o c c u r r e d the e n g i n e e r asked him t o l o o k a t the c o l d w a t e r pump 
g o v e r n o r and se.e i f i t was s t uck ; i t was examined , found f r e e , 
and pu t back i n . He then went w i t h t h e e n g i n e e r i n t o t he cab 
t o examine the s q u i r t hose w h i c h o p e r a t e d from the c o l d w a t e r 
l i n e , the cab was washed down, and the l o c o m o t i v e was put back 
on the t r a i n . 

A m a c h i n i s t a t Hand l ey , V/. V a , , tho p o i n t from w h i c h t h e 
l o c o m o t i v e was l a s t d i s p a t c h e d , s t a t e d t h a t he t e s t e d t h e w a t e r 
pump and i t r a i s e d tho w a t e r l e v e l l i n e 1-1/4 i nches p e r minute 
and t h a t ne d i d n o t f ind, a n y t h i n g wrong w i t h the pump, 

A m a c h i n i s t h e l p e r , who was be tween 150 and 175 f e e t from 
tho t r a c k and a p p r o x i m a t e l y 1-1/2 m i l e s f rom the p o i n t o f t h e 
e x p l o s i o n , s t a t e d t h a t when the l o c o m o t i v e passed by him the 
e n g i n e e r was sea-cod i n h i s usua l p o s i t i o n i n the c a b ; the f i r e ­
man was i n a ben t p o s i t i o n on tho l o f t o f bhe e n g i n e e r ; t h a t 
the l o w w a t e r a l a rm w h i s t l e was sound ing , and the exhaus t from 
the s t a c k sounded as i f t ne e n g i n e e r was w o r k i n g a medium 
t h r o t t l e . 

A roundhouse foreman and a s h e e t m e t a l w o r k e r s t a t e d t ha t 
t hey a r r i v e d a t t he scene o f t he a c c i d e n t about 5 0 0 p . m . and 
saw w a t e r running from the l e f t tank hose which had been s e v e r e d ; 
t h a t i t c o n t i n u e d t o run u n t i l about 6:10 p . m . , and t h a t no w a t e r 
was coming from t h e i n j e c t o r o v e r f l o w . 

The t e l e g r a p h o p e r a t o r on duty a t CW Cabin a t t h e t ime o f 
the a c c i d e n t s t a t e d t h a t he r e c e i v e d a t e l e p h o n e i n q u i r y c o n ­
c e r n i n g l o c a t i o n o f E x t r a 1642 E a s t ; he l o o k e d down t h e t r a c k 
and saw the t r a i n app roach ing from a d i s t a n c e o f abou t 600 
f e e t ; he a r o s e and as he a g a i n l o o k e d a t t h e a p p r o a c h i n g t r a i n 
tne e x p l o s i o n o c c u r r e d . He s t a t e d tho l o c o m o t i v e a p p e a r e d t o 
d i s i n t e g r a t e , then was obscu rod by steam and smoke. A f t e r p a r t s 
o f t h e l o c o m o t i v e s t o p p e d f a l l i n g , he c a l l e d the t r a i n d i s p a t c h ­
e r and r e p o r t e d t h a t l o c o m o t i v e 1642 had blown up and was wrecked 
i n f r o n t o f the o f f i c e and r e q u e s t e d t h a t an ambulance be c a l l e d . 
He f u r t h e r s t a t e d t h a t he n o t e d n o t h i n g unusual when ho f i r s t 
o b s e r v e d the t r a i n approach ing and t h a t t h e l o c o m o t i v e sounded 
as though tho e n g i n e e r was work ing a medium t h r o t t l e . 

CAUSE OF ACCIDENT 

I t i s found t h a t t h i s a c c i d e n t was caused by an o v e r h e a t e d 
crown shee t due t o low w a t e r . 



Dated a t W a s h i n g t o n , D, C . , t h i s 6 th day 
o f J u l y , 1953. 

By the Commission, Commissioner P a t t e r s o n . 

SEAL GEORGE W. LAIRD, 

A c t i n g S e c r e t a r y 


