
INTERSTATE JOIIEERCE fJOl'IIISSION 

REPORT ICC. 3'+10 

IN THE I1ATTER OF MAYING ACCIDENT INVESTIGATION 
REPORTS UiJUER THE LOOO:'O'OIVE INSPECTION ACT 

OF FEBRUARY 1 7 , 1 9 1 1 , AS AMENDED 

P'lHNSyLV^NIA-RZADIirG SEASHORE L I ' ^ S 

A u g u s t 27, 1951 

A c c i d e n t n e a r D e l a l r , N. J . , o n J u l y 20, 1951. c a u s e d b y t h e 
f a i l u r e o f a n a i n ' r o n . 

REPORT OF THE OOEMSSICN 1 

PATTERSON, C o m m i s s i o n e r ; 

On J u l y 20, 1951, a b o u t 8:29 p . m . , n e a r D e l a i r , N . ' J . , a 
main r o d o n R e a d i n g Company l o c o m o t i v e 1QQ b r o k e w h i l e t h e l o c o 
m o t i v e was h a u l i n g a P e n n s y l v a n i a - R e a d i n g S e a s h o r e L i n e s p a e s e n g e r 
t r a i n a t a r e c o r d e d n p e e d o f $0 m i l e s p e r h o u r . The i i r e n a n was 
k i l l e d aii(' t h e c o i g i n o e r wcis f a t a l l y i n j u r e d and d i e d t h e f o l l o w 
i n g d a y . 

3-Under a u t h o r i t y o f s e c t i o n 1? (2) o f t h e I n t e r s t a t e Commerce 
A c t t h e a o 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 b y the C o m m i s s i o n 
t o Commit ' l io - ie r P a t t e r s o n f o r o o n s i e e r a t i o n ond c i m p o s i t i o n . 
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DESCRIPTION OF ACCII'ENT 
Reading Company locomotive 130, hauling northbound Penn

sylvania-Reading Seashore Lines passenger train No. 103^, de
parted from Atlantic City, ¥. J., July 20, 193-1, a"t 7:3^ p.m. 
en route to Philadelphia, Pa., and proceeded without any known 
unusual incident to a point near Delalr, N. J., 58 miles from 
Atlantic City, where, about 8:29 p.;.I., the left main rod broke 
while the train was moving at a recorded speed of 5° miles per 
hour. The end of the box section at crosshead wrist pin was 
broken out and the front end of the roc dropped to the track; 
was then thrown upward and back and. struck tne boiler, tear
ing large holes in the outside and inside throat sheets. 

The train consisted, of 3 cars, a passenger-baggage car, 
6 coaches, and. a parlor ear. The accident occurred near 
Delair, N. J., a point on the Pennsylvania Railroad 6 miles 
from point of junction with the tracks of the Pennsylvania-
Peading Seashore Lines. The track approaching the point of 
accident was tangent and. slightly ascending for a distance 
of 2000 feet. 

Marks on the road bed at point of failure showed that 
front end of the main rod dropped, struck and. broke two ties; 
apparently flew up and. came down again in approximately 20 
feet where the ends of five ties were sheared off and the road 
bed. was torn up. There was no corailment and no track cV^age 
or marks on the ri^ht of way other than at the point of the 
accident. The principal damage to the locomotive consisted of 
the broken main rod; badly torn tnroat sheet".; damage to a num
ber of flexible staybolt sleeves and caps at approximately the 
horizontal center line, and damage to the, running board., main 
reservoir, and air radiating pipes. Thr civi:ieer remained on 
the locomotive and brought the train to a stop with the front 
end. of the locomotive on the south end of the Delaware River 
bridge, 2379 feet from tne point of the accident. 

The fireman's body w?,s found lyini against the outsice of 
the ri^ht trade rail at a point about 750 feet beyond the point 
of the accident. The engineer, declining assistance from 
memoers of the train crew, got off the locomotive and vaalked 
to the first car waere first aid treatment was given. About 
30 minutes lator ne was taken in an ambulance to a hospital 
in Camden, ^. J . , where he diee at 5:50 p.m. the following 
day. 



DESCRIPTION OF LOOOLOTIVH 

L o c o m o t i v e 130 was a ;r-6-.2 t y p e , R e a d i n g Company's c l a s s i 
f i c a t i o n G l - S a , built by t h e B a l d w i n L o c o m o t i v e W o r k s , E d d y -
stone, P a . , i n June 1 9 ^ 4 ; c y l i n d e r s 25 x 2 8 i n c h e s ; 12 - i n c h 
p i s t o n valves; drivirLj-'; w h e e l s 80 i n c h e s i n d i a m e t e r w i t h f u l l 
t i r e s ; w e i g h t i n w o r k i n g o r d e r 2 73,600 p o u n d s ; t r a c t i v e e f f o r t 
40,900 p o u n d s . I t was e q u i p p e d w i t h U a l s c n a e r t valve g e a r , 
p o w e r o p e r a t e d r e v e r s e g e a r , and r, s t a n d a r d s t o k e r . The c o n i c a l 
• r a d i a l - s t a y e d t y p e b o i l e r , h a v i n g a w i d e f i r e b o x and c o m b u s t i o n 
c h r m o e r , wr/j e q u i p p e d w i t h a Schmid t t y p e s u p e r h e a t e r and s i x 
3l"-inch d i a m e t e r a r c h t u b e s s u p p o r t i n g a b r i c k a r c h . The b o i l e r 
c a r r i e d a w o r k i n g steam p r e s s u r e o f 220 p o u n d s p e r s q u a r e i n c h . 
Tho b a c k head had two f i r e - d o o r h o l e s , e a c h equ ipped , w i t h a 
f r a n k l i n v e r t i c a l t y p e f i r e door. The l o c o m o t i v e was a l s o 
e q u i p p e d w i t h two S e l l e r s 6500 - g a l l o n c a p a c i t y n o n - l i f t i n g 
i n j e c t o r s , two 11 - i n c h U e s t i n g h o u s e a i r c o m p r e s s o r s , No . 6-ET 
b r a k e e q u i p m e n t , raid a C h i c a g o Pneuma t i c Company s p c e a r e c o r d e r , 
g r a d u a t e d f rom 10 t o 120 m i l e s p e r h o u r . The t e n d e r was r e c 
t a n g u l a r type, capacity 9 , 0 0 0 g a l l o n s o f i ; a t t r and 15 t o n s o f 
c o a l . 

DESCRIPTION OF PARTS INVOLVED 

The f r o n t end. o f t h e b r o k e n main r o d was found l o d g e d , i n 
t h e t h r o a t s h e e t a f t e r t h e l o c o m o t i v e s t o p p e d , a p p a r e n t l y h e l d 
i n t h i s p o s i t i o n f r o m t h e p o i n t o f t h e a c c i d e n t b y a l u b r i c a t 
i n g o i l p i p e on w h i c h i t r e s t e d . The s e p a r a t e d p o r t i o n o f t h e 
r o d , w e i g h i n g a b o u t 10 po imd.s , f r o n t end k e y , k e y b l o c k , and 
f r o n t end b r a s s e s w e r e found n e a r t h e p o i n t o f t h e f a i l u r e . 

T h e r e w e r e n o I d e n t i f i c a t i o n marks o n t h e f a i l e d r o d and 
i t s s o u r c e c o u l d n o t be d e t e r m i n e d . The r o d was o f " I " s e c t i o n , 
medium n i c k e l c a r b o n s t e e l , p o l i s h e d a l l o v e r . I t was f i t t e d 
w i t h a t w o - p i e c o f r o n t end b r a s s t o r e c e i v e a 5— inch c r o s s h e a d 
w r i s t p i n and a t w o - p i e c e b r a s s a t t h e b a c k end. t o r e c e i v e a 
7 - i n c h main c r a n k p i n . The d i s t a n c e b e t w e e n p i n c e n t e r s o f t h e 
rod. was 125 i n c h e s . The o u t s i d e f a c e o f f r o n t end o f t h e rod. 
had b e a n b u i l t up w i t h b a b b i t t m e t a l t o c o m p e n s a t e f o r l a t e r a l 
i voa r ; t h i s uui l t—up p o r t i o n o f b a b b i t t n e t a l was a p p r o x i m a t e l y 
1/8 i n c h t h i c k . The b o r e o f t h e f r o n t • end b r a s s e s was '1/32 i n c h 
l a r g e r t h a n t h e w r i s t p m , The b o r e o f t h e b a c h end b r a s s e s was 
3 / 6 4 i n c h l a r g e r t h a n the main p i n . 



The failure of tho rod occurred at the front end of tho 
bottom section of front br̂ fls fit, 2 - 3 / 8 inches ahead of the 
center line oi" wrist ?in, through a progressive fracture which 
started at a gall mark under the eabbitt-mo1a,l liner on the 
outsic> f.̂ ce of tho rod an-L progressed inward. Approximately 
5 0 percent of the progressive fracture, appeared to be long 
standing, 4 8 percent of more recent origin end the remaining 

2 percent of cross-sectional area was a new break. The top 
section of the roc alao oroke at the fro?rt end 0 1 tho brass 
fit, 2 - 3 / 3 inches anead of the center lino of tne wrist pin, 
and was a 1 0 0 rjcrcent new shock break. The top and bottom 
sections of the rod at points of the creaks W E R E 1 - 5 / 5 inches 
thick end 3 - 7 / 8 inches wide. Tilt; main R O T . W A S bent 1 2 Inches 
out of alignment. Sketch of failed rod. apj)cars on page 8 . 

Irregular holes were torn in tho outside .nd inside throat 
sheets by the end of the broken roc•. Tue openine. in outside 
sheet, approximately 3 1 inches I N I I G , consisted of three con
necting, holes, located between th< 2 N D and 4 T H vortical rows of 
staybolts from the left siue and points 4 inches to 3 5 inches 
above the mud ring. The. ootton hole was approximately 4 inches 
wide a.nd 8 inches long, the middle hoi' approximately 5 inches 
wide and 8 inches long,, ind the; toe hole approximately 5 inches 
widv. and 1 0 inches lon^, ^ 2 th sheet torn between the holes. 
Two holes were punched, in the inside threat sheet airoctly in 
line witii tlw IIOIL s in outeiee sheet. The bottom hole, 4 inencs 
above the mud riirj,, extended vertically approximately 3 - 1 / ^ 
inches and was 5 - 1 / ' - inches wiee. Tne second hole, ^ incaes 
above the bottom hole, e:t̂ ;U"Jed vertically approximate ly 1 2 
inches and iru ^ maximum wiceth of 7 - L A L inches. Tne holes were 
adjacent a ad to the left of ^n r.reh tube nc. the seeot was torn 
between the holej ant the arch "cube hole. 

A number of flexible staybolt sieev -s and caps, running 
board, m a m reservoir, nd ai^ raoiiting pipes were dameg^d. 
when the Qroken voc struoh. the Deft a...cL cf the boiler. 

The front end key, hoy oloch, arc fr,ont end or esees whicn 
w^rc found, at th*.. scene of the ancidL. nt were in good condition. 
The left erossnoad. pin was j'ound Intact in crosshead arc' in 
good condition. The crosshe.d, piston, guides, guide yohe, all 
aide rods, right main rodL, ..n̂  valve notion on both sic.es worj 
not o<. .mag eel an- wer>.. in good condition. 

Thero was, no evidence th.~t the engine had been working 
water ana the walls of cylinders -were ad.,.cuately lubricated.. 
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T h e r e w f r c n o m a r k i n g s o r the p i s t o n he .d o r c y l i n e ' o r heads 
t o show t h e r e had b e e n any f o r e i g n o b j e c t i n t h e c y l i n o e r . 
The d r i v i n g b o x e s , s h o e s , u.v- we.d?.,r.s were; ex : .mined and found 
i n g o o d c o n d i t i o n . The c y l i n d e r c o o k s v ; h i c h w e r e hand o p e r 
a t e d w e r e t , s t c d and. found w o r k i n g s a t i s f a c t o r i l y , l i r e 
c o o r s w e ^ e tee t e d and found o p e r a t i n g p r o p e r l y , 

Tho b o i l e r had b e e n e n t i r e l y d r a i n e d and a b o u t a l l t h o 
f i r e and a s h e s had b e e n JIOAHI f rom th_. f i r e b o x ey p r e s s u r e 
f rom t h e e s c a p i n g - ra te r u r d s t e am f rom w n o h o l e . s i n t h r o a t 
s h e e t . 

I I I S J e v l T I O i l i.::D a. ..PAIR T?EPChT3 

Company r e c o r d s i n d i c a t e t h a t t h i s rod. was l ^ s t i n s p e c t e d 
by m a g n a f l u x method, o n A p r i l 2 7 , 1 9 5 1 , a t Camden, ¥ . J , 

The l o c o m o t i v e r e c e i v e d c l a s s 'Y r e p a i r s a t R e a d i n g S h o p s , 
R e a d i n g , P a . , A p r i l 3 , I S 5 5 0 ; m i l e a g e . s ince c l a s s r e p a i r s 
3 1 , 7 1 5 m i l e s . L a s t a n n u a l i n s p e c t i o n was made . .t Came e n , 
N , J . , A p r i l 1 , 1 9 5 1 . In.'Jt q u a r t e r l y i n s p e c t i o n was made a t 
Camden, II. J . , o n A p r i l 27, 1 9 5 1 . L a s t m o n t h l y i n s p e c t i o n 
was made a t Came.an, II. J . , o n J u n o 2 6 , 1 9 5 1 . L . s t d a i l y 
i n s p e c t i o n was mace .at A t l a n t i c C i t y , II. J . , o n J u l y 2 0 , 1 9 5 1 . 

D a i l y i n s p o c t i o n r e p o r t s f rom June 1 s t t o t i n K o f a c c i 
d e n t f i l e d a t W i l d u o o d . , A t l a n t i c C i t \ and Camden, J . , t he 
o n l y p o i n t s f rom w h i c n t h i s l o c o m o t i v e was d i s p ; t c h e d , w e r e 
e : : ^ n i n c d and t h e s e r e p o r t s end n o t show any i t e m s w h i c h 
m i g h t h a v e had a o c ^ i n ^ on t i e a c c i d e n t . 

SIJIIIIARY 0:^ EVIDENCE 

I n v e s t i g a t i o n w i t h t r a m c row d e v e l o p e d t h a t t h e c o n d u c 
t o r c o n v e r s e d w i t h e n g i n e e r p r i o r t o d e p a r t u r e o f T r a i n 1 0 3 ^ 
f rom A t l a n t i c C i t y and t h e e n g i n e e r made no s t a t e m e n t r e g a r d 
i n g l o c o m o t i v e 1 3 0 . The t r a i n p r o c e e d e d f rom A t l a n t i c C i t y 
t o p o i n t o f a c c i c e n u w i t h o u t s t o p s , t r o u b l e , o r u n u s u a l c o n 
d i t i o n s . J u s t p r i o r to the p o i n t o f f a i l u r e , t h e t r a i n c rew 
n o t e d t h a t t he s p e e d o f t r a i n was b e i n g r e d u c e d w h i c h a t 
f i r s t was t h o u g h t t o he a s l o w aovrn f o r t h e D e l a w a r e R i v e r 
b r i d g e . A b o u t t h i s t i m e t h o b a g g a 0 e r i a n , who was i n f i r s t c a r 
i n t r a m , heard a m u f f l e d e x p l o s i o n end d e b r i s s t r i k e t h e c a r . 
O t h e r members o f t r a i n c r e w , who w o r e f a r t h e r b a c k i n t r a i n , 
o b s e r v e d s temming o f windows and. s team a l o n g t r a i n . The 
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m^mocrs o f t in, t r a m crew w : r c un a le t o at..a;e w n c r c thu s team 
and u; t c - R s t o p p e d b l o w i n g f _ , o n I J . O l o c o : l o t i v e , but ' I I c o n -
c u r r o d t h a t t n o r e U C , S N O s t . ^ a o r W I T A T eomiri_, from l o c o m o t i v e 
when t r a i n c a n e t o r e s t , h o n e O F tne t v a n c rew made an i n 
s p e c t i o n o f t h e l o c o m o t i v e f o t j o ' n n ' , ' o o i c . a t . 

The r o a d f o r e i g n , O F e n a , M I s s t a t e d t h .t when no g o t O N 

th ' ' l o c o m o t i v e , f o l l o w I N ; ; s c e i c e n t , no found the r e v e r s e l e v e r 
i n f o r w a r d m o t i o n a t a b o u t $0 p e r c e n t c u t o f f , t h r o t t l e i n 
c l o s e d p o s i t i o n , A U C O I . - t i c orala. v . - l v e i n e M ^ ^ V i l c 7 p o s i t i o n , 
and o o t h L'IVC d o o ^ S c l o s e d . II j n o t ' . d t h j r ' . W A S no - t c e i p r e s 
S U R E on t h e l o c o m o t i v e ^nd no ea t , . ! 1 i n th'.- w a t e r g l a s s . H E 

t h e n o p a i i - d l o i ' t f i r e d o o r and o o j e r v e d th. t t h u r e w S 3 1 0 f i r e 
i n t h e f i r e b o x and t h a t t h e r e W C 3 a h o i ' i n t h e f i r c o o x s h e e t 
a t t h e l e f t f r o n t c o r n e r . 

Dl 3 el! 3 3 - 0 1 ' 

The f a i l u r e i n t n e ma in roc w h i e n O ,ua 'd t h i s a c c i d e n t 
o c c u r r e d t h r o u g h a p r o g r e s s i v e f r a c t u r e a t t h : j u n c t u r e o f 
t h e 0 01 t o r n r a i l end curved, end o f t : v b o x s e c t i o n t h a t h o u s e d 
c r o s s h e a d w r i s t p i n o r a s s e s . Th. p o i n t o f o r i g i n o f t h e 
p r i m a r y p r o g r e s s i v e : a t i g u e f r a o t u r , ' a p p e a r e d t o be i n a 
g a l l o r t o o l marl; a t t h e c o r n e r o f che o u t e r f a c e o f t h e r o d 
and t h e t o p s u r f a c e o f t h e la-ear r a i l and was h i d d e n b e n e a t h 
t h e f a c e b a b b i t t t h a t h .6 b e e n a p p l i e d c>.ure o f e x c e s s 
l a t e 1 w e a r , 

L I E C H A N L C V L c o n d i t i o n s wor*- a r t i c u l a r l y f a v o r a b l e t o 
d e v e l o p m e n t o f F < t i g u e F I R . e t v a a s a t T L U p o i n t o f f a i l u r e and 
i n c l u d e d the f o l l o w i n g F E C O O R S : 

A. Heavy t e n s i l e s t r e s s e s i n t i e . t o p and. 
h o t tor . r a i l 1 w h i c h v a r i ••d f r o m z e r o t o 
a maximum o n e a c h fo rward p i s t o n s t r o k e . 

I-I. IX-.-volopu J N T o f s h a r p c o r n e r s o f t he o o x 
s e c t i o n r e s u l t i n g F R O N w e a r o f the o u t e r 
ane i n n e r f• „c S O F T H E R O D .aid x-aiich, 
b e c a u s e of s t r e s s c o n c e n t r a t i o n , w e r e 
s u b j e c t to c r c c k i u , . 

C, P r e s e n c e o f g a l l O R t o o l marks a t o r a d 
j a c e n t t o s t r e s s c o n c e n t r a t i o n s i n w h i c h 
t n e n o t c h e f f e c t w o u l d p r o m o t e c r a c k i n g . 
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D. A p p l i c a t i o n o f f a c e b a b b i t t c o u l d a d v e r s e l y 
a f f e c t t n e r e s u l t s o f a magna.f lux t o s t . 

RECOIihEEEATIOE 

I t i s r ecommended t h a t a p p l i c a t i o n o f f a c e j a b b i t t t o 
c r o s s h e a d ends o f ma in r o d s b e p r o h i b i t e d ; t h a t t o o l marks o r 
s u r f a c e d e f e c t s be e l i m i n a t e d f rom h i g h l y s t r e s s e d r o d s e c 
t i o n s and t h a t f i l l e t e d , c o r n e r s b e p r o p e r l y m a i n t a i n e d . 

CAUSE OE .iCCIEEFE 

I t i j f o u n d t h r ' t t h i s a c c i d e n t was c a u s e d by t n e f a i l u r e 
o f a main r o d through, p r o g r e s s i v e f r a c t u r e a t g a l l mark under 
b a b o i t t - m e t a l l i n e r a t f r o n t one o f t h e b o t t o m s e c t i o n o f b r a s s 
f i t i n o u t s i d e iEice o f t h e r o d . 

Da ted a t W a s h i n g t o n , I) . C. , t h i s ? ? t h Cay 
o f a u g u s t , 1951-

Ey t h e C o m m i s s i o n , C o m m i s s i o n e r P a t t e r s o n . 

SEAL 

W. P . EARTEL, 

S e c r e t a r y . 

- 7 ~ 



F r a c t u r e 

S E C T I O N " A — A " 
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