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SUMMARY 

R a i l r o a d : 

D a t e : 

L o c a t i o n : 

Kind of accident: 

Train involved: 

Train number; 

Engine number; 

Consist; 

Speed: 

Operation: 

Track: 

W e a t h e r : 

Time: 

C a s u a l t i e s : 

Cause: 

P e n n s y l v a n i a 

H a y 27, 1946 

R o y a l t o n , Pa. 

D e r a i l m e n t 

P a s s e n g e r 

P a s s e n g e r E x t r a .3727 East 

3727 

3 cars 

A p p r o x i m a t e l y 60 m. p . h. 

A u t o m a t i c b l o c k and cab-signal 
systems 

D o u b l e ; 6° curve; level 

Cloudy 

2:52:30 p. m. 

3 killed; 50 i n j u r e d 

E x c e s s i v e speed on a curve on 
w h i c h track w a s not p r o p e r l y 
m a i n t a i n e d 
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I N T E R S T A T E COMMERCE COMMISSION 

I N V E S T I G A T I O N MO. 2995 

IN THE MATTER OF M A K I N G A C C I D E N T I N V E S T I G A T I O N R E P O R T S 
UNDER THE A C C I D E N T REPORTS ACT OF M A Y 5, 1 9 1 0 . 

THE P E N N S Y L V A N I A RAILROAD COHPANY 

J u l y 29, 1 9 ^ 5 . 

A c c i d e n t near R o y a l t o n , P a . , on M a y 27, 1 9 4 5 , caused "by 
excessive speed a.i a c t 7 ° r-" i^\\^'r th° track was 
not p r o o e r l y m a i n t a i n c a . 

R_:OIT CJ ::-:E COMMISSION 

P A T T E R S O N , Cor list j cner: 

On May 27, 1 9 4 5 , + r c r e w^e a derail ent of a p a s s e n g e r 
train on the P e n n s y l v a n i a Railroad m a r r a y a I t o n , P a . , w h i c h 
r e s u l t e d in the d e a t h of Z nassena'o 'L and 1 t r ~ i n - s e r v i c e em­
p l o y e e , and. the injury of .̂3 p a s s e n g e r s , 1 traffic r e p r e s e n ­
t a t i v e , 1 P u l l m a n p o r t e r , 3 tz'-in-service employees on d u t y 
and 2 train-service employees c""f d u t y . This accident was 
i n v e s t i g a t e d in c o n j u n c t i o n ^-ita a r e p r e s e n t a t i v e of the 
P e n n s y l v a n i a P u b l i c Utility Commit sion. 

^ U n d e r authority of section 17 (2) of the I n t e r s t a t e Com­
m e r c e Act the a b o v e - e n t i t l e d p r o c e e d i n g vae referred oy the 
Commission to C o m m i s s i o n e r P a t t e r s o n for 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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L o c a t i o n of Accident and Method of O p e r a t i o n 

This accident occurred on that part of the F h i l a d e l p n i a 
D i v i s i o n e x t e n d i n g between R o y a l t o n and S h o c k s , Pa., 11.6 r i l e s , 
a d o u b l e - t r a c k l i n e , equipped with an o v e r n e a d c a t e n a r y system 
for the electric p r o p u l s i o n of trains. In the v i c i n i t y of the 
point of accident trains m o v i n g with the current of traffic are 
ooerated by automatic b l o c k - s i g n a l and c a b - s i g n a l systems, the 
accident occurred on the eastward main t r a c k 3.17 m i l e s east of 
the station at R o y a l t o n . From the west there are, in succession, 
a compound curve to the right 1,657 feet, the m a x i m u m curvature 
of w h i c h js 2 ° , a tangent 140 feet, and a curve to the left, 
the specified curvature cf w h i c h I'S 6 ° , e x t e n d i n g about 140 feet 
to the point, of accident and about 139 feet e a s t w a r d . The s p e ­
cified s u p e r e l e v a t i o n on the l a t t e r curve is 4-1/2 Inches. The 
grade for east-bound trains is 0.15 p e r c e n t d e s c e n d i n g 4,925 
feet, tnen it is level GO feet to the point of accident and 420 
feet eastward. 

On the curve on which the accident o c c u r r e d , the track 
structure consists of 1 3 0 - p o u n d cropped rail, about 36 feet in 
length, laid on an average of 2 0 ties to the r a i l lengtn. It ^ ^ ^ . . ^ 
is.'fully tieplated with d o u b l o - s h o u l a e r t i e p l a t e s , spiked wtlth-^*J-^i|« 
5 spikes p e r t i e p l a t e , p r o v i d e d " i t h 6-hole angle bars and an J 

average of 8 rail anchors p e r rail length, and is b a l l a s t e d 
w i t h crushed stone to a d e p t h of 1 2 I n c h e s . At tne point of 
d e r a i l m e n t the curvature was 3° , the s u p e r e l e v a t i o n was 2-1/8 
I n c h e s and tne g^ge was 4 feet 9 inches. 

A u t o m a t i c signal C-962, governing east-bound movements on 
the eastward main track, is 2,503 feet west of the point o f 1 

accident. Tnis signal is of the p o s i t i o n - l i g h t type, and is 
c o n t i n u o u s l y lighted. The cab signals arc of the f our-ind.ica-
tion, p o s i t i o n - l i g h t type 

I n s t r u c t i o n s g o v e r n i n g the b r a k i n g of p a s s e n g e r trains 
p r o v i d e that when It is n e c e s s a r y to apply the t r a i n b r a k e s to 
reduce the speed =rourh c u r v e s , the r e d u c t i o n in speed must be 
m a d e and the e n g i n e and train b r a k e s fully r e l e a s e d b e f o r e the 
engine enters the curve. 

The m a x i m u m autnerized speed for p a s s e n g e r trains in the 
territory i n v o l v e d is 40 m i l e s p e r hour. 

D e s c r i p t i o n o f A c c i d e n t 

P a s s e n g e r E x t r a 3727 E a s t , an east-bound p a s s e n g e r train, 
consisted, of steam engine 3 7 2 7 , a 4-6-2 type, one e x p r e s s - b o x 
car and seven s l e e p i n g cars,, in the order named. All cars w e r e 
of steel c o n s t r u c t i o n . This train departed from Royalton, the 
last open o f f i c e , at 2:47 p. m., stopped for at least 10 seconds^-
about 2,000 feet east of R o y a l t o n , passed signal C-962, whicn *;' *'h>-.v] 
d i s p l a y e d p r o c e e d , and w h i l e m o v i n g at a speed estimated to h a v e 
b e e n a p p r o x i m a t e l y 60 miles p e r h o u r the engine and the first 
five cars were derailed. ! 
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The engine stopped in a gen e r a l tangential line, "on its 
right side, about 35 feet s o u t h of- the eastward main track, 
down an embankment and w i t h the front end 423 feet east of the 
point o f - c e r a i l m e n t . The right side of the engine w a s ba d l y 
d am aged., and the cab was d e m o l i s h e d . The engine t r u c k was torn 
loose from the engine, and stopped about 130 feet east of the 
engine. B r e a k s in the safety chains of the e n g i n e - t r u c k assembly 
were new, w h i c h i n d i c a t e d that the chains broke as a result of 
the d e r a i l m e n t . The tender r e m a i n e d coupled to the engine, and 
stopped on Its right sidie at the r e a r of tne engine and in line 
w i t h it. The first car became separated from the tender and 
the second car, and stopped 2S feet east of the front end. of 
the engine, d o w n the embankment and. at right angles to the 
tracks. Eotn trucks were d e t a c h e d . Tne second, and third cars 
stopped, b e t w e e n the engine and the eastward m a i n track, down 
tne embankment and at angles of about 30 d e g r e e s to the main 
tracks, wit.n the front end of tne second car 16 feet eac-t of 
the engine. -Tne fou r t h and. fi f t h cars remained, upright on the 
roadbed. The engine and. the firrt three cars w e r e b a d l y dam­
aged. T h e f o u r t h and. fifth cars were sligntly d a m a g e d . 

The w e a t h e r w a s cloudy at the time cf the accident, w h i c h 
occurred at 2:52:30 p.. r.. 

The e n g i n e e r w a s killed. The fireman, tne co n d u c t o r and. 
the flagman w e r e injured. 

The total weight of engine 3727 in w o r k i n g order is 3 2 0 , 0 0 0 
p o u n d s , d i s t r i b u t e d as fo l l o w s : Engine truck, 55,200 p o u n d s ; 
d r i v i n g wheels, 2 0 9 , 3 0 0 p o u n d s ; and. t r a i l e r truck, 57,500 Pounds. 
Tne specified d i a m e t e r s of the en g i n e - t r u c k w h e e l s , th. d r i v i n g 
w h e e l s and. the trailer-truck w h e e l s are, r e s p e c t i v e l y , 36, 3 0 , 
and 50 i n c h e s . The rigid w h e e l b a s e of the engine is 13 feet 10 
inches in l e n g t h , the total length of the engine wheelbase is 
36 feet 2 i n c h e s , and the total length of tne engine and tender 
is 8 2 feet 1 1 - 3 / 4 inches. The tenaer is r e c t a n g u l a r in shape 
and is equ i p p e d with two 4-vhecl trucks. Its capacity is 43 , 6 0 0 
p o u n d s cf coal and. 11 , 3 0 0 gallons of w a t e r . The total weight 
of the t e n d e r loaded is 2 2 1 , 5 0 0 p o u n d s . The center of grav i t y 
of the engine is 60 inches above the tops of the r a i l s . The 
center of gravity of the tender, witn the calculated, amount of 
wat e r and. fuel at the time of the accident, is estimated as 76 
incnes above the tops of the r a i l s . The engine is p r o v i d e d 
w i t h go. 6-ET brake equipment. The last t r i p - i n e p e c t i o n and 
repairs w e r e completed at H a r r i s b u r g , Pa., 0.9 m i l e s west of 
Royalton, about 11:50 a. m. on the d a y of the accident. The 
last class r e p a i r s were completed on June 19, 1 9 4 5 , and. the 
last m o n t h l y c e r t i f i c a t e was is s u e d on Hay 9, 1 9 4 5 . The a-cou— 
m u l a t e d m i l e a g e since the last class repairs w a s r?9,-35M4-Tniles. 
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D i s c u s s i o n 

P a s s e n g e r E x t r a 3727 East h a d just traversed a "compound 
curve to the r i g h t , the maximum curvature of w h i c h was 2 ° , and 
was m o v i n g on a curve to the left, the specified curvature of 
w h i c h was 6 ° , w h e n the engine and the first five cars were d e ­
railed. The engine overturned to the right and stopped 423 feet 
beyond the point of d e r a i l m e n t . The maximum a u t h o r i z e d sp^ed fo 
p a s s e n g e r trains in this territory w a s 40 riles p e r h o u r . 

There was no def e c t i v e condition of the engine p r i o r to 
the accident. T h e r e w a s no in d i c a t i o n of d r a g g i n g equipment, 
or of any o b s t r u c t i o n h a v i n g b e e n on the track. E x a m i n a t i o n of 
the engine after the accident d i s c l o s e d that tne automatic b r a k e 
valve wae in e m e r g e n c y position, the throttle l e v e r was about 
o n e - h a l f open, the independent b r a k e valve- w-& in app l i c a t i o n 
position and. the reverse levrr w a s in p o s i t i o n for forward m o ­
tion. There w a s no condition found that would prevent the 
p r o p e r application of the train b r a k e s . The f i r e m a n said that 
" h e n the train w a s appr o a c h i n g the cur^e to the r i g h t , located 
immediately west of the curve on w h i c h the d e r a i l m e n t occurred, 
the e n g i n e e r made a service brak.j-pipe r e d u c t i o n . The engine 
had b e e n r i d i n g smoothly. ^Then th- engine entered the curve to 
tne left the engin~">r closed t h e throttle and made a n o t h e r 
service b r a k e - p i p e reduction. The fircmain was not certain 
w h e t h e r the b r a k e s were released, b e t w e e n tnese brake-Pipe r e d u c ­
tions. The engine entered thse curve to the left and lurched to 
the right before tne brake-pipe exhaust of the second r e d u c t i o n 
had ceased, tnen the d e r a i l m e n t occurred. The e n g i n e e r was 
ki l l e d . The m e m b e r s cf the train crew were in v a r i o u s l o c a t i o n s 
throughout the cmrs of the train and they were not aware cf any­
thing b e i n g " r o n g u n t i l the accident occurred. The b r a k e s of 
this train had b e e n tested and had functioned p r o p e r l y en r o u t e . 
The f i r e m a n and the members of the train c r e w thought the h i g h ­
est speed attained b e t w e e n R o y a l t o n -nd the point of accident 
was about 40 m i l e s p e r ho u r , and they estimated, tne speed at 
tne time of tne d e r a i l m e n t as about 35 m i l e s p e r h o u r . Tne in­
v e s t i g a t i o n d i s c l o s e d that this train passed R o y a l t o n at 2:47 
p. m., stopped at a point 0 . 5 8 2 mile east of R o y a l t o n to make 
an adjustment to the ash-pan c l e a r i n g valve, then proceeded and 
ha d moved a d i s t a n c e of 2.782 miles eastward w h e n the der a i l m e n t 
o c c u r r e d at 2:52:30 p . m. T h e ' t i m e of d e r a i l m e n t w a s au t o m a t i c ­
ally recorded at the time the p o w e r line was b r o k e n as a result 
of the accident. B a s e d on the elapsed time of 5 m i n u t e s 30 
seconds consumed b y this train in rroc-.-cding from Royalton to 
the point of a c c i d e n t , a d i s t a n c e of 3.154 m i l ^ s , and d e d u c t i n g 
a m i n i m u m time for stopping at least 10 seconds i m m e d i a t e l y east 
of R o y a l t o n , the average speed "a" about 43 m i l e s p e r ho u r . In 
some of the ter r i t o r y between the- point where the train stopped 
i m m e d i a t e l y east of R o y l t o n and the point w h e r e the derailment 
o c c u r r e d a speed c o n s i d e r a b l y h i g h e r tna.n 43 m i l e s p e r h o u r was 
att a i n e d . The first m a r k of d e r a i l m e n t r fla n g e mark on a 
tie 1 8 inches o u t s i d e the h i g h r a i l , There w e r e no ma r k s on the 
tops of the rails or between the r a i l s . The engine was not 
equipped with a spe e d o m e t e r , but from the m a r k s on the track and 
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the p o s i t i o n of the d e r a i l e d equipment after the accident it is 
apparent that the speed at the "cine of d e r a i l m e n t was a p p r o x i ­
m a t e l y tne o v e r t u r n i n g cpeed for this curve The maximum 
authorized speed throughout this territory is 40 m i l e s p e r h o u r , 
w h i c h is tne speed specified for p a s s e n g e r trains on both tan­
gents and curves. The maximum safe speed, on a 6 ° - c u r v e h a v i n g 
a s u p e r e l e v a t i o n of 4-1/2 i n c h e s , the specified, curvature and. 
tne s u p e r e l e v a t i o n for the curve on w h i c h the accident occurred, 
is 50 m i l e s p e r hour, and the o v e r t u r n i n g speed is 77 m i l e s per 
h o u r . H o w e v e r , at the point w h e r e the d e r a i l m e n t occurred, the 
curvature was found to be 3° and. the s u p e r e l e v a t i o n 2-1/8 inches. 
The d i v i s i o n engineer said that under these conditions the m a x i ­
mum safe speed for engine 3727 at the aoint of derailment was 
37.5 m i l e s p e r h o u r and the o v e r t u r n i n g speed, was 52,25 m i l ^ s 
p e r h o u r . T h e r e f o r e , tn> m a x i m u m ^ucherized speed in this ter­
ritory was 2.5 m i l e s p e r h o u r in C X C J S S : of the m a x i m u m safe 
speed for the actual curvature and sup-_ •"elevation ' exi sting on 
the curve when the derailment occurred. There were also i r r e ­
g u l a r i t i e s in alinemert, gage ar... e-rcss-lcvels. A c c o r d i n g to 
the statement cf the tire "an, "'"he Irakis were applied when the 
train entered tnis cura-P. The .w f"cto:v combined w i t n a speed 
somewhat loss than t h . theoretical c "crturning speed would 
cause the engine to o v e r t u r n . 

The curve involved wae ". a, t realinjd about 3 months p r i o r 
to the d a t e of the acciien:. T..e track in this vicinity T-aas 
inspected b y a member of tae track force a;out 9 a. m. on tne 
day of the accident, and no un i -su..l condition was observed at 
that time. Howev.-r, af'c.r the accident m e a s u r e m e n t s of the 
track on the curve d i s c l o s e d that tne curvature varied b e t w e e n 
4° and 8 ° , tnat tne gage varied Lotw- 4 feet 3-1/2 inches 
and 4 feet 9 i n c h e s , a,ne th?t the suptrcl,. va cicn varied, b e t w e e n 
2 inches and. 4-1/2 i n c h e s . 

Cause 

It is found that tnis acci'.cnt vas ceuaod. l,y e x c e s s i v e 
speed on a curve on w h i c n the track was not properly m a i n t a i n e d . 

Dated at W a s h i n g t o n , D . C , this t w e n t y - n i n t h 
day of July, 1 9 4 6 . 

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

(SEAL) 
W. P. B A R T E L , 

S e c r e t a r y . 


