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February 6 t 19U. 

mm ta re Investigation of Aooident on the Pennsylvania 
Railroad Company near Glen Loch, Pa». 

Cl
i p 
til 'VV " On Bovesher 27 1 1912, there wet a e derailment en the Penn

sylvania Railroad near Olen Lech, Pa*, whioh resulted in the 
death of 2 passengers and 2 Pullman employees, end the injury 
of 77 passengers, 2 Pullman employees* and 5 employees of the 
railroad. 

After investigation of this aooident ecu! of the circus-
stances eonneeted therewith, the Chief Inspector of Safety Ap
pliances resorts as follows* 

West-bound passenger train So, 19 departed froa Hew York, 
K, tm$ st 8*30 p.B-, en route to St* houia, So* At the time of 
the accident the train consisted af 1 postal ear, 1 eomhlnstion 
car, 1 enschjt and 9 Fullraan sleeping ears, all of steel construc
tion, hauled hy engines 8os. 2426 and 1613, and in Charge of 
Conductor Wetael and Engineaen Eiaes and Redmond, this train 
left Philadelphia at 10.54 p.m., and was derailed at lit39 
while passing over bridge Wo. 43t» about i alls east of Olen 
Loch, or 25 miles west of Philadelphia. The Speed of the train 
st the time af the derailment was about 50 Biles per hour, 

Engine Mo. 24,26 came to $ stop 1900 feet beyond the bridge, 
the forward drivers and the rear tender wheels being derailed on 
the south side. Engine So* 1619 stopped about e^fe>t east of 
engine Ho, 2426, with the forward drivers and the forward wheels 
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of both tender trunks derailed, ell daralled wheels being on the 
couth, tide of the rail* The drawbar on the tender of thia engine 
waa olaalng. About 50 faet behind this engine stood the postal 
car and the cojabin&tion car, both upright, with all wheals do-
railed* She condition of the brake beataa and trucks af these two 
cara indicated that they were derailed by the drawbar of engine 
So. 1610 pulling out and dropping dawn oa the track. The flrat 
of the sleeping cars, the Clan Rook, rolled down the embankment 
on tha north aide, the roof being badly crushed by coming in con
tact with a steel gondola oar loaded with coal, which was stand
ing en the tracK at the foot Of the eabankttent* Figure A shows 
the condition of thia car after the derailment* The four sleep* 
ing curs lmaadlately behind the Glen Rook also went down the 
north aide of the embankment but were not Haterlail7 damaged* 
Figure B showa those ears after the accident. The four roar 
cars in the train regained upright on the road bed,, the last 
two not being derailed* 

This division of the Pennsylvania Railroad is & four-track 
road, and train eeveatenta are governed by automatic block signals. 
The rails are 33 foet in length, weigh 100 pounds to the yard, 
and era single spiked to untreated oak and pine ties, laid about 
19 under each rail* &any tie plates are In use* The ballast la 
of crushed stone, about 15 inches in depth* Tha track la on a 
fill of about 2$ feet, with a descending weat-bound grade of 
about one-third of one per cent* Approaching the scene of the 
accident tha track ia straight for about one fill** jfhe accident 
occurred on a curve of 2 degrees leading toward the south. The 
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sharpest point of the curve is nearly in the center of Bridge no. 
43&» The elevation of the outer rail at the point of the derail
ment us as 3 inches. After the accident tho track was found to be 
properly gauged. 

Engineman Hines, in charge of the leading engine o n train So, 
19, atated that when approaching the bridge ho saw nothing wrong 
with the track. When passing over the bridge tne engine dropped 
down and then raised up. Th© rolling root ion of the engine knocked 
hita froa hia seat box. After ho felt the Jar he applied the 
emergency air br&ken and then tried to ravera© the engine, but 
w&3 unable to do so. Wwn his engine came to a atop he did not 
know that the train had been wracked. The engine had one driving 
wheel and tso tender frneels dprilled on the south side. esti
mated the speed of the train at the tiae to have hacm froa 48 to 
50 alles oer hour. When pea sing over the bridge there was little 
side motion to the engine, the drop beln*; tha principal effect. 
His statomenta were corroborated by Fire^in Arandale. 

Engineman Kedsond, in charge of engine So* 1613, stated that 
he felt the engine flw&y toward the right and then he noticed fire 
flying. He at once tried the emergency brakes but they hed al
ready b«%en applied. When the train stopped soae of the wheels of 
his engine were derailed. Fireman Biekel, of the same engine, 
stated that his first intimation of trouble was when the engine 
dropped down and then raised up. 

Bridge No. 431 ia an iron half-through £late girder type 
bridge, 166.3 feet in length, built in 1#90, It consists of four 
girders, two on each aide, varying froa 66*3 to 84-6 feet in-len&th. 



-4-

The outer ends of tho girders rest upon stone abutments} the inner 
ends rest upon a box girder, which in turn is supported underneath 
hy a row of 8 latticed columns, standing upon a center wall of stone 
between the tracks which the structure spans, Qn top of each coluar 
there is a cover plate 24 Inches square and | inch thick. Guard 
rails are located In th® center of the track, and extend some dis
tance beyond each end of the bridge, Xellew pine gusrd timbers are 
also located along the ends of the ties, 

Examination of the bridge after the derailment showed that 
the cover plats* of the raost northerly colurm had broken parallel 
with the south edge of tha caiman, allowing the bos girder to sot-
tie 16 or 13 inches upon the column. Thie in turn allowed the 
rails of track HO, 4 , on which train So. 19 waa running, to settle 
under the train, causing the derailment. Figure No, 2 of Mr, 
Howard's report shows the condition existing here just *»fter the 
accident. This bresk prob* biy occurred under the engines of train 
NO, 19, aa about six minutea before the occurrence of this accident 
engines So 3. 1725 ana 3413, hr*uiinc « train of 7 3 freight cars, 
passed over bridge Sc. 4 3 3 and at th&t title the crew of this train 
noticed nothing wrong. In order to determine what caused this cover 
plate to break, arrangements vrerR aad© with the Bureau of St&nd? rds, 
of the Department of Cojcserce and I^bor, for the purpose of having 
it examined and the cause of its failure ascertained. This examina
tion w&a conducted by :ir. J>-ws c \ Howard, Engineer-Physicist, and 
the report covf>rin& tht* rs^ulta of hia sxtualnatlon, together with 
the Illustrations accompanying the seme, Is attached to and medp a 
part of this report. 
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Figure Ho. 3 of sir. Howard*s report la an outline of the 

bridge. The flrat marks of the derailment on the ties were on the 
bridge at a point 66 feet west of the east end of the girder B, and 
abreast column No. 8. Theso Harks were located on the north side 
of the north rail. They were not deep or numHerous, and as tho de
railed wheels of the two engines were on the opposite side of the 
track, these faarka are believed to represent a secondary occurrence 
and not a pritaary one. In the middle of the bridge there sere flange 
oarlcs on the south side of both rails. Between these narks and the 
•arks previously mentioned was a rail very ranch bent. The middle of 
this bent rail was nearly opposite column !3o, 8, where the depression 
in th& tr^ck tne greatest at the tirae of the derailment. The 
de ̂ reasion of the box girder measured about 18 inches over this 
colusm, while over column Uo. 7 it w&a auch less, being only a few 
inches. The greatest lateral displacement of the bridge also occur
red in the vicinity of eoluran Mo. 3 and the bent rail. It is be
lieved that when the engines were aud&nly raised out of the depres
sion into which they had dropped, the flanges of the derailed wheels 
apjarently cleared the top of the south rail. Froa the west end of 
the bridge the track was torn up for a distance of 369 feet. Beyond 
this aoint the only aarka were on the south side of each rail, oc
casioned by the dernilod wheels of the two engines. 

After giving a detailed statement of the condition of the bridge 
found after the derailment, B£r. Howard in his report states that 

the initial line of rupture appears to have been the completion of 
a fracture which existed prior to the accident. The cover plate had 
previously been ruptured through the greater part of its thickness, 
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which was f Inch. The Initial oracle extended froa the outer surface 
downward to a depth of about 5/8 Inch, leaving about 1/3 Inch sound 
metal. The completion of this line of rupture was the immediate 
cause of the accident. 

Attention is called to that part of Mr. Howard's report read
ing as followst 

"It would seem th*?t the cover plate of coluran So. 
3 had been repeatedly subjected to bending stresses 
both froa the downward freight of the trains and from 
their outward centrifugal trust, and that aoam loose-
nans hed permitted of a hammering action of the south 
web of the box girder upon the cover pl&te, all of 
which had resulted In the development of a progres
sive or detailed fracture. With such a fracture 
started It was only £ question of time when rupture 
of the plate would be completed and the failure of 
the bridge consuiaiaated, 

•The formation of a progressive fracture Is the re
sult of occasional overloads repeated a greater or less 
nuraber of tisH?s according to their magnitude. If the 
overload reached a roexiiaua at each application, rupture 
would soon take place, but such is not usually the case 
under service conditions* Doubtless It waa an excep
tional incident In t h e history of this bridge when all 
the conditions of loading conspired toward developing 
a la&xiEmm stress. In the interval of tide since the 
bridge was built there 1ms been a decided increase in 
the weights of rolling stock and concentrated loads on 
wheels, and higher stresses no doubt have been received 
by the bridge in recent yesrs over those of former ones* 

The length of time* during which this fracture has 
h@en in eatistance cannot be told* As a setter of Judg
ment it oay have oeen la process of development for a 
nueber of years. It could hardly have been developed, 
however, to nay ̂ re^t extent four years ago, the lest 
tiae the bridge painted, since paint had aot run in
to the crack. It is not believed to have had its origin 
within a period of a f^w months,* 

Mr, Howard states that during; the formation and development of 
the rupture It would have b en visible so far as being covered by 
any other part of the -structure ̂ as concerned, but that Its acceasi-

i 

bility for Inspection or detection would h&vs been la^alred by th© 
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double latticing of tho vortical webs of tho box girders* 
The annual deflection teat of this bridge by the Company's 

bridge inspector was made on Hovetaber 26, the day before the acci
dent, while the zoonthly Inspection was oaade on Sovember 13. 
Sleither of these inspections developed anything which had any con
nection with the failure here under discussion. The deflection 
test consisted of observing the deflection of the main girders 
while trains were passing over the bridge. In this case there 
were t*o freight trains running at speeds of 20 and 30 ailes per 
hour, and two passenger trains running at speeds of 50 and 60 
miles per hour. The teat developed nothing indicating weakness 
in the structure. In M s report of the condition of the bridge 
after the monthly inspection, the bridge inspector stated that the 
inspection included all rivets, connections, and everything con
nected with the bridge. The fracture that caused the accident was 
well advanced at the tlsse the te#ts were amde, however, and had 
probably been in an advanced stage for saany weeks. In fact Ur, 

Howard states that the cover plate hud probably been in a state 
of partial rupture for more than ^ year. On this division of the 
Pennsylvania Railroad there t>re from 500 to 600 bridges to be in
spected monthly, and the force doing this work consista of 6 in
spectors. In the testimony taken at the investigation conducted 
by the railroad it was shorn* that the maater carpenter who has 
charge of the inspectors knew prior to the accident that soma of 
the anchor bolts of the main girders were disturbed, and both he 
and the track foreaan were of the opinion that the bolts at the 
e*iat end of plate girder B were broken off down in the stonework 
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of the abutiaent . 
Mr. Howard states th&t the bent anchor holts at three of the 

corners of the bridge would suggest the hind of forces whioh were 
acting to strain the structure, and that the freedom of the floor 
beans to be moved laterally on the east abutment by centrifugal 
force, leading to the bending of the cover plate, might reasonably 
have attracted attention. Again, the signs of haatsierlng of the 
south web ef the box girder on the cover plate would suggest that 
looseness existed prior to th© accident. It is believed that these 
forces led up to the rupture of the cover plate. 

Among other conclusions, Mr. Howard states that the cover 
plbte waa a weak detail la the design and construction of the 
bridge^ thi*t the Inspections ss c&rri<3d out were apparently inef
fectual and insdetsU&te to reveal the true condition of the bridgei 

that bridge inspectors should have a description of parts of 
bridges under their carts which are likely to receive the greatest 
loads in service, aad that ae«ns be provided to enable th© inspectors 
to sake proper and adequate! inspection of such parta. 

This accident was caused by the track being depressed under 
engines Bos, 2^26 and 1613, due to the breaking of a cover plate. 
This cover plate was In a defective condition previous to the ac
cident, and although the bridge was inspected twice within less 
than 10 days prior to the accident, neither inspections developed 
its defective condition. 

In our report covering the accident which occurred on the 
Lehigh Valley Railroad near Manchester, 8, T,, on August 25, 1911, 

I 
due to a broken rail, attention was directed to the necessity of 



making a aoaplete investigation of track conditions for the pur
pose of determining the effect thereon of recent types of lecostotlves 
with their greatly increased wheel loads. It would seeei that the 
accident here under investigation is hut another phase of this 
situation and to guard against a recurrence of such accidents, 
examination should he aade of bridges for the purpose of determin
ing whether or not any of their structural members are exposed to 
overstraining loads under present increased weights of equipment. 


