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INTERSTATE COMMERCE OMISSION 

REPORT NO. 3606 

IN THE MATTER OF INKING ACCIDENT INVESTIGATION" 
REPORTS UNDER THE LOCOI'OTIVE INSPECTION ACT 

OF FEBRUARY 17, 1911, AS AMENDED 

ERIE RAILROAD 

February 10, 1955 

Accident near Secaucus, N. J . , on November 8, 1954, caused by 
a fue l exp los ion i n combustion space of a t r a i n heating 
b o i l e r . 

REPORT OF THE COKKISSION1 

CLARKE, Commissioner: 

On November 8, 1954, about 5:29 p .m. , near Secaucus, N . _ J . , 
a fue l explos ion occurred in combustion space o f a steam-
genera tor type t r a i n heat ing b o i l e r on Er ie Ra i l road D i e s e l -
e lec t r l -c locomot ive uni t 1404 while the unit was haul ing a 
passenger t r a in at an est imated speed of 35 to 40 miles per 
hour. The fireman was se r ious ly in jured . 

Under au thor i ty o f s ec t i on 17 ( 2 ) o f the I n t e r s t a t e Commerce 
•ct the a b o v e - e n t i t l e d proceeding was r e f e r r e d by the Commission 
;o Commissioner Clarke f o r cons idera t ion and d i s p o s i t i o n . 
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DESCFIPTION OF ACCIDENT 

E r i e R a i l r o a d D i e s e l - e l e c t r i c l o c o m o t i v e u n i t 14C4, h a u l i n g 
wes tbound p a s s e n g e r t r a i n N o . 119, d e p a r t e d from J e r s e y C i t y , N . J . , 
a t 5:15 p . m . , November 6 , 1954. When about 2 m i l e s wes t o f Secaucus , 
I I . J . , the t r a i n h e a t i n g b o i l e r warn ing l i g h t became i l l u m i n a t e d A 
and a la rm b e l l sounded. S h o r t l y t h e r e a f t e r , a t about 5:29 p . m . , ™ 
an e x p l o s i o n o c c u r r e d i n the steam g e n e r a t o r f i r e p o t and combust ion 
p a s s a g e s w h i l e the t r a i n was moving a t an e s t i m a t e d speed o f 35 to 
40 m i l e s p e r hour . The me ta l dSorS hous ing the h e a t i n g b o i l e r con­
t r o l s , g a u g e s , and o p e r a t i n g va lves" v@£e v i o l e n t l y f o r c e d open by 
the e x p l o s i o n , s t r u c k the f i r e m a n and knocked him to the cab deck . 

The V a p o r - C l a r k s o n steam g e n e r a t o r w i t h wh ich tne u n i t was 
e q u i p p e d was s t a r t e d about 3:45 p .m . The u n i t was c o u p l e d t o the 
t r a i n about 4 :20 p .m. and stea<r was tu rned i n t o the t r a i n h e a t i n g 
sys tem S h o r t l y t h e r e a f t e r dense b l a c k sjnoke emanated from the 
b o i l e r s t a c k . Th i s c o n d i t i o n c e a s e d b e f o r e d e p a r t u r e o f the t r a i n . 

i 

The t r a i n c o n s i s t e d o f D l e s e l - e l e c t r l c u n i t 1404 and. 6 coaches . 
The enginemen were s e a t e d i n t h e i r normal p o s i t i o n s i n the cab a t 
the t ime the g e n e r a t o r wa rn ing d e v i c e s f u n c t i o n e d . The f i r e m a n 
i m m e d i a t e l y went to the g e n e r a t o r c o n t r o l doors , i n the r e a r cab 
w a l l t o 6hut down tne g e n e r a t o r . The e x p l o s i o n o c c u r r e d as he 
was open ing the d o o r s . -

The e n g i n e e r shut o f f the steam g e n e r a t o r w i t h o u t i n t e r f e r e n c e 
t o the t r a i n movement. 

The i n j u r e d f i r e m a n remain--d on the t r a i n u n t i l i t r e a c h e d i t s 
w e s t e r n t e r m i n a l , T \ a l d w i c k , N . J. , 24 .3 m i l e s f rom J e r s e y C i t y , 
where he r e c e i v e d m o d i e e l t r e a t m e n t . 

DESCRIPTION OF LOCCI.OTIVE UNIT AND APPURTENANCES 

E r i e R a i l r o a d D i e s e l - e l e c t r i c l o c o m o t i v e u n i t 1404 was a 1500 
K . P . , r o a d s w i t c h i n g type 3 - B , b u i l t by the E l e c t r o - M o t i v e D i v i s i o n 
i n O c t o b e r 1952. I t was e q u i p p e d w i t h a t w o - c y c l e , model 1 6 - 5 6 7 - B , 
D i e s e l e n g i n e , D-12-3 main g e n e r a t o r and D-14 a l t e r n a t o r , f o u r 
D-27-B t r a c t i o n m o t o r s , and. '" 'cst inghouse s cncdu lc 6-BL a i r b r a k e 
equipment and w e i g h e d 247 ,952 pounds w i t h o n e - h a l f v a r i a b l e s u p p l i e s . 
The s u p e r s t r u c t u r e was d i v i d e d i n t o t h r e e compar tments . The f r o n t 
compartment "house67 the D i e s e l e n g i n e , main g e n e r a t o r , a i r compres so r , 
and o t h e r a p p u r t e n a n c e s . The m i d d l e compartment , the e n g i n e m e n 1 s 
c ab , was 10 f e e t v i d e by 9 f e e t 4 i n c h e s deep and was p r o v i d e d w l t h M 
s e a t s on bo th s i d e s and the usual c o n t r o l equ ipment , f o u r d o o r s 
were l o c a t e d a t the cab back w a l l . F a c i n g the back w a l l , t h e door 
l o c a t e d on t h e ex t reme l e f t l e d to the r i g h t back running b o a r d , 
a d j a c e n t and t o the r i g h t o f t h i s w e r e two m e t a l d o o r s , h i n g e d a t 
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t he o u t e r e d g e s , which swung outward and j o i n e d a t the c e n t e r . 
These d o o r s , which c o v e r e d the steam g e n e r a t o r c o n t r o l s , v a l v e s , 
g a u g e s , and o t h e r a p p u r t e n a n c e s , had a combined w i d t h o f 38J-
i n c h e s , w e r e 5 f e e t h i g h , and £ /16 inch t h i c k , and were h e l d 
c l o s e d by two l a t c h e s a t t h e top v and bo t tom doo r frames A d ­
j a c e n t t o tne r i g h t was a d o o r , 20 i n c h e s - d d e by 5 f e e t 10 
i n c h e s h i g h , which l e d to a passageway a l o n g s i d e the steam 
g e n e r a t o r which was housed i n the t h i r d compartment . 

The h e a t i n g b o i l e r , s e r i a l N o . 9061 , b u i l d e r ' s model OK-4625, 
was the f o r c e d c i r c u l a t i o n , s p i l l - o v e r t y p e , manufac tured by the 
Vapor H e a t i n g C o r p o r a t i o n i n September 1952 I t was l o c a t e d a p ­
p r o x i m a t e l y 10 inches to the r i g h t o f the l o n g i t u d i n a l c e n t e r l i n e 
o f the compartment , had an e v a p o r a t i v e c a p a c i t y o f 2750 pounds o f 
w a t e r p e r hour and was p r o v i d e d w i t h two s a f e t y v a l v e s , s e t a t 295 
and 300 pounds p e r square i n c h , r e s p e c t i v e l y . 

I n t n i s t y p e o f b o i l e r the steam g e n e r a t i n g p o r t i o n , wh ich 
was e n c l o s e d i n a me ta l c a s i n g , c o n s i s t e d o f s e t s o f c o l l e d w a t e r 
t u b i n g , n e s t e d and c o n n e c t e d i n s e r i e s t o form a s i n g l e t a b e 
s e v e r a l hundred f e e t l o n g . P a r t o f t he w o t c r pumped i n t o the c o l l 
i n l e t was c o n v e r t e d i n t o steam as i t p r o g r e s s e d tn rough the c o i l s . 
F u e l o i l -was sp rayed under p r e s s u r e through an a t o m i z i n g n o z z l e 
i n t o the f i r e p o t where the spray was mixed w i t h combust ion a i r 
s u p p l i e d by a b l o w e r ^nd e l e c t r i c a l l y i g n i t e d . The p r o d u c t s o f 
combust ion f l o w e d down and outward through the n e s t o f c o i l s t o 
the s t a c k . 

The supp ly o f f u e l was r e g u l a t e d to e v a p o r a t e 90 to 95 p e r ­
cen t o f the w a t e r pumped th rough the c o i l s . The s t e a m - w a t e r 
m i x t u r e e n t e r e d a steam s e p a r a t o r wnerc the w a t e r was removed and 
the steam p a s s e d to the t r a l n l i n c . Tho e x c e s s w a t e r c o l l e c t e d i n 
t n t b o t t o T o f the steam s e p a r a t o r , f l o w e d th rough a steam t r a p 
and thence through a h e a t exchanger to a supp ly t ank . 

The b l o w e r , w a t e r pump, and f u e l pump were m o t o r - d r i v e n a t 
c o n s t a n t s p e e d . The s t e a i g e n e r a t o r ou tpu t was a u t o m a t i c a l l y 
c o n t r o l l e d by wa te r b y - p a s s r e g u l a t o r which was hand a d j u s t e d t o 
the t r a i n l i n o steam p r e s s u r e d e s i r e d . A t d e c r e a s e d demand the 
w a t e r was b y - p a s s e d bacK t o the i n l e t s i d e o f the w a t e r pump and 
teas r e d u c e d the f l o w o f w a t e r t o tho e v a p o r a t i n g c o i l s . When 
demand i n c r e a s e d the anount o f w a t e r b y - p a s s e d was r educed and 
more w a t e r was s u p p l i e d to the c o l l s . B e f o r e e n t e r i n g the c o i l s , 
the wa t e r passed through a s e r v o - f u e l c o n t r o l which a d m i t t e d f u e l 
t o the a t o m i z i n g spray n o z z l a i n d i r e c t p r o p o r t i o n to the amount 
o f f e e d w a t e r f l o w i n g th rough tat s e r v o - c o n t r o l t o the c o i l s . The 
s e r v o - f u r l c o n t r o l a l s o a d j u s t e d thi damper i n the i n t a k e a i r duct 
so t h a t the p r o p e r amount o f a i r was a d m i t t e d f o r e f f i c i e n t com­
b u s t i o n o f the f u e l . I g n i t i o n c u r r e n t was s u p p l i e d to the spark 
p l u g s a t a l l t imes du r ing o p e r a t i o n . The motor c o n v e r t e r t r a n s ­
formed D. C. c u r r e n t i n t o A- 0. c u r r e n t which f l o w e d th rough the 
I g n i t i o n t r a n s f o r m e r who^e I t was s t o p p e d up t o 12 ,000 v o l t s and 
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d e l i v e r e d t o the spark p l u g s . The manufac tu re r 1 s maintenance 
i n s t r u c t i o n s s p e c i f i e d i n p a r t : "The gap be tween e l e c t r o d e s 
shou ld b t s e t a t e x a c t l y 3 / l 5 r t . " 

The steam g e n e r a t o r was p r o v i d e d w i t h s e v e r a l p r o t e c t i v e 
d e v i c e s among which w e r e a s t ack sx ; i t ch and an o u t f i r c r e l a y . 
T h e - S t a c k s w i t c h was d e s i g n e d t o shut down the g e n e r a t o r and 
a c t u a t e an a la rm i n e v e n t tne exhaust gas t empe ra tu r e e x c e e d e d 
900 d e g r e e s F . o r f e l l b e l o w 3C0 d e g r e e s F. The o u t f i r e r e l a y 
wals so d e s i g n e d t h a t the a t o a r g e n e r a t o r would snut down and 
warn ing s i g n a l s f u n c t i o n i n the c v ^ n t f lame was u n i n t e n t i o n a l l y 
e x t i n g u i s h e d w h i l e the g e n e r a t o r was i n o p e r a t i o n - The o u t f i r e 
r e l n y c o n t a c t o r s and s t a c k s w i t c h l o w t e n p e r a t u r e c o n t a c t o r s 
w e r e c o n n e c t e d i n p a r a l l e l i n the c o n t r o l c i r c u i t ; i f one o r 
b o t h c o n t a c t o r s w e r e c l o s e d , the; c i r c u i t was c o m p l e t e , and i f 
b o t h were open , t he c i r c a l t was b r o k e n . The o u t f i r e r e l a y c o i l , 
was e n e r g i z e d and the c o n t a c t o r s w e r e c l o s e d when the steam 
g e n e r a t o r c o n t r o l was on " O f f 1 o r " F i l l " p o s i t i o n - I t was a l s o 
e-nergis^d and the c o n t a c t o r s were c l o s e d when the g e n e r a t o r c o n ­
t r o l \ns on "Run" p o s i t i o n and o p e r a t i n g or* "Of f C y c l e " . A 
pneumat ic t ime d^lny f e a t u r e apensd t j n e ^ o i r o u i t i n 43 to 47 
seconds a f t e r the r e l ^ y c o i l been."a d e ^ n e r ^ i s e d . I n tne e v e n t 
tne f i r e was e x t i n g u i s h e d dur*ng o p e r a t i o n , the s t a c k s w i t c h l o w 
t e - p e r a t u r e c o n t a c t o r s would open , s tot : the g e n e r a t o r , .and g i v e 
a warn ing s i g n a l when the s t ack t empera tu re f e l l b e l o w 300 d e ­
g r e e s F . 

Two i n s p e c t i o n c o v e r s , 12§- i n c h e s h i g h and 29J Inches l o n g , 
and l o c a t e d 1 5 | i n c h e s above the compartment f l o o r , were p r o v i d e d 
a t jea.cn s i d e on the p e r i p h e r y o f th_3 b o i l e r c a s i n g . They were 
h e l d i n p l a c e by m e t a l channe ls and c o v e r e d o p e n i n g s to the w a t e r 
c o i l s and c o r b u s t i o n p a s s a g e . 

EXAKIrUTIOK OF LCCCKOTIVS UMT AND «PPUHT3N*iNCE3 

The steam genera - to r on u n i t 1104 had been r e p a i r e d and r e ­
t u r n e d to s e r v i c e a t t i ' x o f the I n v e s t i g a t i o n . 

The r i g h t i n s p e c t i o n c o v e r had been blown f r o r the s toan 
g e n e r a t o r by tne e x p l o s i o n * No o t h e r damage was found . U n i t 
1404 was t aken to J e r s e y C i t y , N . J . , ^ne rc the s team g e n e r a t o r 
was examined , t e s t e d , and r e p a i r e d . The spa^k p l u g e l e c t r o d e s 
had a 7 /16 -1 nch ga,p i n s t e a d o f the s p e c i f i e d 3 A 6 - i n c h g a p . The 
o u t f i r e r e l a y was found t o be out o f adjustment and. would n o t 
d rop out as des igned . . 

. ' i f t e r t h e s e d e v i c e s nsd been a d j u s t e d and a new f u e l s p r a y -
head a p p l i e d , t he s t e a r . g e n e r a t o r v a s t e s t e d and found, t o o p e r a t e 
p r o p e r l y . 
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INSPECTION ^\ TD R E P ^ R REPORTS 

B o i l e r 9081 r e c e i v e d l a s t q u a r t e r l y i n s p e c t i o n a t J e r s e y 
C i t y , N J , , on September 2 1 , 1954, and w a s ' l a s t washed on 
O c t o b e r 28, 1954. 

D o 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 from A v o c a , P a . , P o r t 
J c r v l s , K . Y . , and J e r s e y Ci ' t y , N . J . , c o v e r i n g t h e 35 day p e r i o d 
i ~ " ' e d l o t e l y p r i o r t o the a c c i d e n t w e r e examined- The f o l l o w i n g 
I t e m s which mey h e v e had b e a r i n g on the a c c i d e n t were foand r e ­
p o r t e d : * 

O c t . 5 , J e r s e y C i t y , N- J- , 10 :00 a .m . , r e p o r t e d 
by i n s p e c t o r : " N i p p l e on hea t e x c h a n g e r 
l e a k s bad a t steam g e n e r a t o r . n I t e m s i g n e d 
f o r . R e p o r t a p p r o v e d by foreman. 

O c t . 20, J e r s e y C i t y , N- J . , 1:20 a . m . , r e p o r t e d 
by e n g i n e e r : ^Steam g e n e r a t o r r e p a i r e d . f f 

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

O c t . 20 , J e r s e y C i t y , N . J . , 7 :55 a . m . , r e p o r t e d 
by e n g i n e e r : "Steam" g e n e r a t o r b low-down 
examined f o r a i r l e a k when us ing push 
b u t t o n I n cab . n I te .u s i g n e d f o r . R e p o r t 
a p p r o v e d by fo reman . 

J e r s e y C i t y , N . J . , 11 :30 a .m . , r e p o r t e d 
by e n g i n e e r : "Steam g e n e r a t o r smokes b a d l y , 
fumes come I n t o cab . " I t e m s i g n e d f o r . 
"Check s t ack s w i t c h . r l I t e m s i g n e d f o r . 
R e p o r t a p p r o v e d by foreman. 

J e r s e y C i t y , N . J- , 10:30 a .m . , r e p o r t e d 
by e n g i n e e r : "Steam g e n e r a t o r out o f o r d e r . " 
"Flame keeps g o i n g out a l l the t i m e . n 

( N o t e on back o f r e p o r t - " D e f e c t i v e cypass 
r e g u l a t o r " . ) 
"No w a t e r comes out o f t e s t c o c k s . " ( N o t e 
on back o f r e p o r t T - "water bypass r e g u l a t o r 
r e n e w e d . a ) 
I t e m s s i g n e d f o r . R e p o r t a p p r o v e d by foreman. 

DISCUSSION 

The dense b l a c k smoke which emanated from the b o i l e r smoke 
s t a c k , w h i l e u n i t 1404 was s t a n d i n g a t the J e r s e y C i t y s t a t i o n 
i n d i c a t e d t h a t improper combust ion had o c c u r r e d a t t ha t t ime but 
the c o n d i t i o n c o r r e c t e d i t s e l f w i t h o u t a t t e n t i o n . Jus t p r i o r t o 
the e x p l o s i o n the f i r e went ou t i n the b o i l e r and r e l g n l t i o n was 

N o v . 3 , 

N o v . 5, 
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n o t I m m e d i a t e l y ob ta ined , because o f the s x c c s s l v c spark p l u g 
e l e c t r o d e g a p . The a la rm s i g n a l was g i v e n by f u n c t i o n o f tne 
s t a c k s w i t c h l o w t empe ra tu r e d e v i c e ^hen the s t a c k t empera tu re 
d ropped t o i t s s e t t i n g , but s i n c e the o u t f i r e r e l a y was out o f 
ad jus tmen t , w i t h c o n t a c t s i n , the c o n t r o l c i r c u i t was not b roken 
and the g e n e r a t o r c o n t i n u e d t o o p e r a t e . W h i l e i n t h i s c o n d i t i o n , 
f u e l o i l c o n t i n u e d to be f e d from t n e f u e l sp ra^head . T h i s o i l 
c o n t a c t e d h o t f l r e p o t r e f r a c t o r y m a t e r i a l , a p p a r e n t l y g e n e r a t i n g 
o i l v a p o r wh ich l a t e r I g n i t e d and r e s u l t e d , i n the e x p l o s i o n * 
S u c c e s s f u l o p e r a t i o n o f t h i s type o f h e a t i n g b o i l e r depends upon 
p r o p e r o p e r a t i o n o f a u t o m a t i c c o n t r o l s and r e g u l a t o r y d e v i c e s . 
Imprope r f u n c t i o n i n g o f f u e l o i l s a f e t y shut o f f c o n t r o l s and 
d e f e c t i v e i g n i t i o n equipment a r e e l e m e n t s o f p o t e n t i a l a c c i d e n t s . 
Spaces and passageways a d j a c e n t to h e a t i n g b o i l e r i n s t a l l a t i o n s 
on D i e s e l - e l e c t r i c u n i t s a r e o f t e n r e s t r i c t e d t o an e x t e n t t h a t 
emp loyees oannot e scape the f l a s h o f a f u e l e x p l o s i o n - ' / he re 
s a f e t y I s dependent upop a u t o m a t i c c o n t r o l s i t i s e s s e n t i a l t n a t 
such c o n t r o l s be p r o p e r l y m a i n t a i n e d . • 

CAUSE OP 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 rn o i l v a p o r 
e x p l o s i o n i n a steam g e n e r a t o r type o f t r a i n h e a t i n g b o i l e r , 
r e s u l t i n g f rom e x c e s s i v e sparse p l u g e l e c t r o d e gap and d e f e c t i v e 
o u t f i r e r e l a y . 

Dated a t Vashingtpn*- D, 'C . , t h i s 10th day 
o f F e b r u a r y , 1955. 

3y the Commission, Commissioner C l a r k e . 

SEAL G-EOFGE W. L A I R D , 

S e c r e t a r y . 
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