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INTERSTATE COM'-ERCE GO j'TC S S I ON 

REPORT j : o . 3556 
I N THE MATTER OF IIAKIAG ACCIDENT INVESTIGATION 

REPORTS UNDER THE LOCO,7OTl ' rD INSPECT;"ON ACT 
OF FEBRUARY 1 7 , 1911 , AS AT 'E\T TjED 

CHICAGO, MILWAUKEE, S T . PAUL &• PACIFIC RAILROAD 

March. 1 0 , 1 9 5 ^ 

A c c i d e n t l e a r C h x l l l c o t h e , P ' o , , on D e c e m b e r 21, 1953, cauned by 
f a i l u r e o f p e t t i c o a t p i p e i n smokeoox. 

REPORT OF THE COriMTSSTON^-

CLARKE, Commissioner : 

On Dcceinoer 21, 1953, abou t 1:20 a , m . , nea r C h i l l i o o t h e , N o . , 
t h e p e t t i c o a t p i p e i n smokebox o f C h i c a g o , L i l i . ^ u k e a , S t . Paul & 
P a c i f i c R a i l r o a d l o c o m o t i v e 332 oecane d i s p l a c e d and d i v e r t e d the 
f l o w o f exnaupt steam caus ing ne-avy back d r a f t w h i l ^ 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 ra_n a t an e s t i m a t e d speed o f 35 
m i l e s pe r hour . The head brakeman was s o r ] o u ? l y i n j u r e d . 

Under a u t h o r i t y o f s e c t i o n 17 (2) o f the I r t e ^ s t a t ^ Commerce 
Act the- a o o v e - e n t z t l e d p r o c e e d i n g W A S r e f e r r e d by the Comnilspion 
t o Oommisn Lon .3r C l a r k e 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 OF ACCIDENT 

G H I C A / O , I T L W A U K E O , S T . P A U L & P A C L F l C R A I L R O A D L O C O M O T I V E 

N O , 3 0 2 , H A U L I N G C A ' B T B O U N D F R E I G H T T R A I N E X T R A 3 8 2 E A S T , D E P A R T E D 

F R O ' J I ' K ^ R I ^ I S C I T Y , M O . , D O C O M B 3 R 2 0 , 1 9 5 3 , A B O U T 9 : 0 0 P . M . , A N D 

P R O C E E D E D , ' " I T I I O U T U N U S U A L I N C I D E N T T O A P O I N T 3 M L ^ S W E S T O F 

C M L N C O T N E , H O . , A D I S T A N C E O F A P P R O X I M A T E L Y 8 0 M I L E S F R O N 

K M ^ E C I T Y , A T A O O U T 1 . 2 0 A . M . , D E R E M B ^ R 2 1 , ^ I I I L O T H E 

T R ^ I N ^ E M O V U A J O T A N E S T I M A T E D S P 3 ED O F 3 5 " I I L E S P E R H O U R , T N E 

P E T T I C O A T P I P E W L A T T A C H E D S T A C K E X T E N S I O N in. zh^ R R I I O K O B O X 

O . O A R •> P A R T I A L L Y D E T A C N E D F R O ~ I C O N N E C T I O N S T O T H E O P A R K A R R E S T E R 

A N D L H . D I S O O F O U T O I L E S T A C 1 : A N D W A S D I S P L A C E D T O A P O R A N O N I N 

W H I C H E X H A U S T S T ^ A A C O U L D N O L O N G E R J S C A P E T H R O U G H T ' I A P E T T I C O A T 

P I P ; A N D S I ; O . C K . B J C A U S E O F T H O D I V E R S I O N , P R O C U R E D E V O L O P O D I N 

T H . , S N O K E O O X A N ^ T H E E X H A U S T T R A V E L E D B A C K T H R O U G H T H O F L U E S A N D 

I I R J O O X , F O R C I N G T I R E , S T T > A M , . N A S I I O K O T H R O U G H O P E N I N G S A R O U N D 

F I R E B O X D O O " , S O O Z E R H O L E S , A N D O S H P A N I N T O T H E C A B . 

T H O T R A I N O O N S I S T ' • D O F 9 2 E N P T Y C A R S , 2 3 0 0 T O N S , W H E N I T 

L O F T K A N S A S C I T Y . T H , , D I V I S I O N T O N N A G E R A T M R F O R L O C O M O T I V E S 

O F T A I S A L T ' - 1 W A S 3 0 0 0 T O N S , 

T H O I I ^ O D O R A K E N A N W A S S E R I O U S L Y L N J U ^ D W I A N H A J U M P E D FRORN 

T H R I _ , H T " " N O G W A Y T O T N O G R O U N D . T H O O N U N O ^ R A N D F I ^ A O ^ N * - H O 

W O R " O C C U ^ Y I N / * T H E I R R E S P E C T I V E C J B 3 ^ A T S A T tn^ T I M E O T T H O 

A C C I D E N T S U S T A I N E D F A C I A L O U R N S B E F O R E E S C A P I N G F ^ O R T N ^ C A B 

B U R , .-R-^-R N O S : S E R I O U S L Y I N J U R E D . 

D E S C R I P T I O N O F L O C O M O T I V E 

L O C O M O T I V E N O , 3 8 2 , 2 - 8 - 2 T Y P O , V A : O U I L T B Y T H O A , O N E A N 

L O C O N O T L V G C O M P A N Y M 1 9 1 9 ; C Y L I N D E R S 2 7 X 3 2 I N C H E S ; D R I V I N G 

I ' J . ^ . L S M C N E S I N D I A M E T E R ; T O T E L W E I G H T O F ^ N G I A E in. W O R K I N G 

O R D E R 3 2 0 , 0 0 0 P O U N L S ; W E I G H T O N D R I V I N G W I O D C 2 ^ , 0 0 0 P O U I D S ; 

T R A C T I V E O F F O R T 6 2 , 9 ^ 9 P O U N D S ; W O R K I N G S T ^ M P R C I R I R - E 2 0 0 
P O U N D S P O R S Q U O R . I N C H . 1 L W A S O Q U I P O E D W I T H A D O N E T Y P O T H R O T 

T L E , T Y P E S S U P O R H O A T O R , A N O P E N T Y P E S P A R K A R R E S T E R I N O A O K ^ -

B O X , ^ N D F O U R A R C H T U B . S S U P P O R T I N G A O R I N K A R C H , T H O F I R E B O X 

V I S 1 2 0 - 1 / 2 X 8 ^ - L / | 1 + I N C H E S A N D N E D R M O D I F I E D C O M B U S T I O N 

C N A M O O R 2 0 I N C H E S I N L E N G T H ; G R N T C O R E A 7 0 , 8 S Q U N R O F E E T . F I R E -

B O X W O O E Q U I P P E I W I T H A F R A N K L I N . > Y 'inic I L L Y O O O R I H D C L A M 

S H E L L T Y P ^ F I R J D O O R A N D A D U P L E X S T , O . < * R . T H " R ^ C T A N G A L * R T E N D E R 

N A D C P A C I T Y F O R 1 0 , 0 0 0 G A L L O N S O I W T O R I N D L B I O N S O F C O A L . 

DESCRIPTION OF PARTS I V / O L V ^ D 

T H O C O N E - S H A P E D P E T T I C O A T P I P E I V A S M T D E oi 3 / L E - I N E H S H E E T 

I R O N , 3 3 I N C H E S I N D I A M E T E R A T O ^ S E , 3 1 I N C H E S M H E I G H T , A N D 

2 3 1 I C L I E S I N D I A M E T ' R I T T A T , T O P . T H E B A S E O F C H E P I P E H A O . B E E N 
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j o i n e d t o the t o p r i n g o f the spark a r r e s t e r drum by s i x t e e n 
2 - i n c h s p o t w e l d s . Tho t o p edge o f the p i p e and l o w e r e d g e o f 
s t a c k e x t e n s i o n had boon j o i n e d by a f u s i o n w e l d t o form an 
i n t e g r a l s e c t i o n , t e r m i n a t i n g a t the oase o f the main s t a c k 
where i t was a t t a c h e d t o me-In s t a c k by s i x o r a c k e t s he ld i n 
p l a c e by 5/8 x 5 - mch d o u b l e - n u t tod. b o l t s * 

The Anderson open t y p e spark a r r e s t e r - l o c a t e d i n tho smoke-
box was composed o f a d r u m - l i k e base 5? i n c h e s i n d i a m e t e r by 
36 i n c h e s I n h e i g h t , f a t t e d w i t h s i x t e e n 3 / 8 - m c h v e r t i c a l v a n e s , 
s e t a t an a n g l e t o p roduce a w h i r l i n g o r c y c l o n i c a c t i o n t o "cho 
ga sos when they wore drawn i n t o tne drum by the e x h a u s t i n g s t eam. 
Tho low.er r i n g o f the spark a r r e s t e r drum was o o l t e d t o the 
n o z z l e s t and 5 i n c h e s b e l o w the t o p o f n o z z l e . Two b l o w e r t i p s 
were l o c a t e d I n s i d e the drum, one on the r i g h t and the o t n e r on 
l e f t s i d e o f n o z z l e . 

EXAMINATION OF PARTS INVOLVED 

When the f r o n t end o f the l o c o m o t i v e was opened and the 
appur tenances w i t h i n the smokjbox wore examined , "the base o f tho 
p e t t i c o a t p i p e was found t o have bo^n t o r n l o o s e from t h e t o p 
r i n g o f t h e spark a r r e s t e e drum. Four o f the s i x b o l t s w h i c h 
a t t e c h e d tho s t ack e x t e n s i o n t o t he l o w e r base o f main s t a c k had 
been s h e a r e d . The t i p o f b l o w e r p i p e on r i g h t s i d e o f main 
n o z z l e was b a d l y cut and t h i s c o n d i t i o n had e v i d e n t l y caused 
d e f l e c t i o n o f the p r o d u c t s o f combust ion w h i c h r e s u l t e d I n c i n 
de r c u t t i n g and w a s t i n g away o f a l a r g e a r e a on the l o f t s i d e 
o f p e t t i c o a t p i p e . The o p e n i n g s around f i r e d o o r nnd s t o k e r 
h o l e s w e r e i n f a i r c o n d i t i o n . 

INSPECTION AND REPAIR REPORTS 

The l a s t annual i n s p e c t i o n was made on September 3, 1953. 
L a s t q u a r t e r l y and month ly i n s p e c t i o n was made a t Ottumwa^ I o w a , 
on December 6, 1953j and the l o c o m o t i v e had made a p p r o x i m a t e l y 
712 m i l e s s i n c e t h i s i n s p e c t i o n . 

D a i l y I n s p e c t i o n and r e p a i r r e p o r t s on f i l e a t Kansas C i t y , 
M o . , L a r e d o , M o . , and Ottunwa, I o w a , e n g i n e h o u s e s f o r a p e r i o d 
o f 30 days p r i o r t o the a c c i d e n t w e r e oxrmlned and no i t e m s 
w e r e found r e p o r t e d t h a t had any D o a r i n g on t h e a c c i d e n t . 

SUMMARY OF EVIDENCE 

The e n g i n e e r s t a t e d he was c a l l e d f o r E x t r a 382 Eas t a t 
Kansas C i t y a t 8;30 p . m . , December 20; he l o o k e d the l o c o m o t i v e 
o v e r b e f o r e d e p a r t u r e and d i d n o t see vny l e a k s i n o r a o o u t the 
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f i r e b o x and n o t e d n o t h i n g unusual i n tho o p e r a t i o n o f t h e l o c o 
m o t i v e o r t r a i n d u r i n g the t r i p p r i o r t o t i m e o f the a c c i d e n t ; 
he was w o r k i n g about o n e - h a l f t h r o t t l e and e n g i n e was s t eaming 
p r o p e r l y ; when the f i r e , s t eam, and w a t e r e n t e r e d the cab he 
i m m e d i a t e l y c l o s e d t h e t h r o t t l e and went back on the t e n d e r . 
Because o f the hea t and p o o r v i s i b i l i t y I n t h e c~-b ho c o u l d n o t 
l o c a t e t h e emergency b rake v a l v e l o c a t e d i n the gangway <t r i g h t 
back c o r n e r o f the c a b . He saw t h e f i r eman on the c a t w a l k a t 
the l e f t s i d e o f the cab and t o l d him t o open the f r o n t a n g l e 
c o c k . The f i r eman c o m p l i e d and t h e t r ^ i n was s t o p p e d . 

The f i r eman who had escaped by tho l e f t gangway s t a t e d t h a t 
he made h i s way t o t he f r o n t end ind tu rned the a n g l e c o c k , s t o p 
p i n g t h e t r a i n . He then went i n s co rch o f the brakeman and 
l e a r n e d t h a t he had b e e n I n j u r e d n n d t aken t o t he o n b o o s e . The 
i n t a c t t r a i n was p u l l 3 d by ano the r l o c o m o t i v e i n t o the s i d i n g 
a t C h i l l i c o t h e where the l o c o m o t i v e was s e c u r e d and p l a c e d I n 
cha rge o f a watchman. 

The a c c i d e n t was p r i m a r i l y caused by c i n d e r c u t t i n g o f 
p e t t i c o a t p i p e u n t i l a l a r g e p o r t i o n o f tho l e f t s i d e o f p i p e 
was w a s t e d away . As t h i s c u t t i n g a c t j o n p r o g r e s s e d two o r 
t h r e e s p o t w e l d s w e r e d e t a c h e d , thus p e r m i t t i n g tho Di se o f 
the p i p e t o v i b r a t e e x c e s s i v e l y . As tne v i b r a t i o n a l a c t i o n 
c o n t i n u e d the r e m a i n i n g spo t w e l d s around the base o f t h e p i p e 
w e r e d e t a c h e d and f o u r o f the s i x b o l t s a t t h e top o f s t a c k 
e x t e n s i o n were s h e a r e d , t h e r e b y p e r m i t t i n g t h e s t a c k e x t e n s i o n 
and p e t t i c o a t p i p e t o swxng from the two r e m a i n i n g b o l t s . T h i s 
f r e e movement p e r m i t t e d the l o w e r end o f p e t t i c o a t p i p e t o move 
f o r w a r d u n t i l i t pas sed tho l e a d i n g edge o f t h e exhaus t n o z z l e . 
I n t h i s l o c a t i o n steam from the n o z z l e c o u l d no l o n g e r e s c a p e 
th rough p e t t i c o a t p i p e and s t a c k but was d e f l e c t e d backward 
th rough t h e f l u e s and f i r e b o x . 

The manufac turer s p e c i f i e d t h a t bo t tom edge o f p e t t i c o a t 
p i p e be f l a r e d and b o l t e d s e c u r e l y t o the t o p r i n g o f spa rk 
a r r e s t e r . The bo t t om edge o f t ne p e t t i c o a t p i p e I n v o l v e d i n 
the a c c i d e n t was a l l o w e d t o r e s t on the t o p r i n g o f t h e spark 
a r r e s t e r and was spo t w e l d e d t o t h e r i n g . 

The d e f e c t i v e c o n d i t i o n s w h i c h caused t h e a c c i d e n t c o u l d 
have b e e n n o t e d d u r i n g r e q u i r e d p e r i o d i c a l i n s p e c t i o n s , and 
the a c c i d e n t t h e r e b y a v o i d e d . 
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V 

G A T ; S E O F A G C I O E N T 

I T J T F O U N D , thr T T M S R C O I D O N T W A S C U ^ . D B Y A D O F ' - C T I V O 

nd L ' .nrop T l y - P P L I < _ d P - T T I C O A T P I P 1 . 

D ' T O ^ W A S H I N G T O N , D . C . , C M S L N T H I R , 1 

O F RL - " O ' I , 195̂ . 

? Y L . I O COR N I 3 : I O N , C O N - ' I S L O M R C L T K O . 

S E A L } E O R G E W . L A I F D , 

S E E R 3 T A R y » 


