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On November 27, 1912, there waza a deraillment on the Penn~
sylvania Railroad near Glen Lach, Pa., whioh resulted in the
death of 2 pasgengers snd 2 Pullman employeas, and the injury
of 77 passengers, 2 Pullman employees, and 5 employees of the
railroad,

After investligution of this accident snd of the circum-
stances connected therewith, the Chief Inapector of Bafety ip-
pliances reports a3 followst

West-bound passenger traln No, 19 departed from Hew York,
H. Y., at 8230 p.m., en route to St. Louls, Ho. At the tine of
the accident the traln consisted of 1 postal ear, 1 combinstlion
car, 1 cosch, and 9 Pullmsn sleeping esrs, ell of steel construo~-
tion, hauled by enginez Noas. 2426 asnd 1618, and in charge of
Conductor Wetsel snd Enginemen Hines and Redmond. This traln
1aft Philadelphiz at 10154 p.m., and was derailed at 11139 p.a,
while passing over bridge No, 434, sbout § mile east of Glen
Loch, or 25 miles west of Philadelphis. The speed of the train
at the tine of the dersilment waa sbout 50 milea per hour,

Engine Yo,. 2426 ecsme to z atop 1900 feet beyond the bridge,
the forwerd drivers and the rear tender wheels being deralled on
the south side. Englne No. 1618 stopped about 6?::271 east of

he

sngine No, 2426, with the forwerd drivers and ¢ rward wheels
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'er both tender trunks derallnﬁ, ail derailed thaola hcins nnrthn
gouth side of the rail. The drawbar on thu tander of thia -nginn
was miasing. About 50 faet behind this onglan atood the postal
¢ar snd the combination gar, both uprlght, uith,all wheels de~
ralled. The condition of the hrake beans und hrunkl of theae two
cara indicated that they were derailed by the drawbar of engine
Rec. 1618 pulling out and dropping down nn.tﬁc track. The flrst
ef the sleeping cars, the Glen Rock, rolled down the embankment
on the north aide, the recof being badly erushed by coming in con-
tact with & atesl gondola car loeded with soal, which was stend-
ing on the track at the faoot of the embankwent, Fizure A shows
the condition of this car after the derailment, The four sleepe
ing ears lmmedlately behind the Glen Rock alse went down the
north sids af the embankment but vere not materielly damaged.
Figure B shows thaese gars after the seecident. The four rear

cars in the tralin remeined upright on the road bed, the last

twoc not being deraliled.

This division of the Pemmsylvanias Rallroesd is s four-track
road, and train movements ure governsd by sutomatic block mignals.
The rails are 33 feet in length, weigh 100 pounds to the yard,
and are single spiked to untreated osk and pine tles, lald about
19 under esch rail, Maony tie plates sre in use, The bellast 1is
of arushed stone, about 15 inches in doﬁth. Tha track is on a8
£111 of about 25 feet, with a descending west~-bound grade of
about one-third of one per cent. Approschlng the scene of the
socident the track ia straight for sbout omne mile. a8 acecldent
oacourred on a curve of 2 degrees lesding toward thié socuth. The
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sharpest point of the eurve ;; nesrly 1in the center of Bridge No.
43%. The elevatlon of the outer rall &t the point of the derall-
ment was J inches., After tha scoident the track was found to be
properly gauged.
Engineman Himes, in oharge of the leadiny englne on train No,
19, stated that when zpprouching the brﬁpéa he 3aw nothing wrong
with the track. When passing over the bridge the engine dropped
down &nd then raised up. The rolling mation of éhp engine iknocked
him fron his seat box. After he felt the jar he spnlied the
energency alr brakes and then tried ¢0 reverss the engine, but
was unable to do so. When hig engine cmme to an siop he did not
know that the train had been wrecked. The englae had one driving
vheel and two tendar mheels deralled on ths south side. He esti-
mated the speed ol the train at the tlize %0 have boen from 48 to
50 miles per hour. When pessing over the hridge there way llttle
slde motion to the engine, the drep belny the principal sffect.
Hia statements were corroboruted by Firesan Arandale.

Engineman Redmond, in charge of engine No. 1618, stated that
he felt the engine sway toward the right snd then he noticed fire
flylng. ile at once tried the emergeney bLrakes but they had sl
ready bLeen applied. When the traln stopped some of the wheels of
hls engine were deralled. Fireman Bickel, of the aame engine,
stated that his first intioation of trouble wes when the engine
drojped down and then raised up.

Bridge Ho. 434 is an iron half-tirough plete girder type
bridge, 166,3 feet in length, built in 1390, It consists of four

girders, two on cach slde, varylng from 66.3 to 84.6 feet in length.
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The outer ends of the girders rest upon stone abutments; the inner
ends rest upon a box girder, which in turn 12z supported underneath
by a row of 8 latticed columns, standing upen a center wall of stone
betwaen the tracks which the strueture spsns. On top of each coluar
there 1s n cover plate 24 inches squsre and # i{nch thick. Guerd
reils usre locasted iln the genter of the track, and sxtend some dis-
tance beyond each end of the bridge. Yellow pilne gusrd tlmbers are
nla3o locanted aslong the ends of the ties.

Fxeminstion of the bridge after the derallnent showed that
the gover plate of the nost nertherly ¢olurm had Yroken puraliel
with the south edge of ths eolumn, allowing the box girder to 30t~
tia 16 or 18 inches upon the coluan. Thie {n turn allowed the
rails of track Ho. 4, on which train Ro. 19 was running, to settle
under the traian, causing the deroilaent. Flgure No., 2 of Ur.
lioward's report shows the gondition existing here just .fter the
accident. Thlg bHreek arob: blr occcurred under the engines of train
Ho. 19, ns about gix minutes before the oecurrence of this accldent
engines 'os. 1725 ana 3413, hsuling . train of 732 freight cars,
paased over bridge dc. 4331 und at that time the crew of thip train
noticed nothing wrong. In orcer to determine what c¢aused this cover
plate to hreak, srrangements vers dsde with the Buresu of 3tund: rds,
of the lepartment of Cosmerce and Lubor, for the purpose of heving
it examined and the ¢ause of Ltz fallure ascertsined., ZThis exsmina-
tion wss conductad by Lar. Jeaues . Howard, Engineer-?hysicist, snd
the regort coverlng the re-ults of hls exemination, together with

the illustrations sceompanyine. the ssome, is atteched to and mede a

part of thia report.
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Plgure Ho. 3 of dr, Howard's report {a an outline of the
bridge. The first muprka 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 o, 8. These marks were logated on the north side
of the nocrth rail. They were not deep or numpercus, and 23 the de=
reilad wheels of the two engines were on the opposlte gide of the
trsck, these marks are belloved to represent a secondary occurrence
and not a primery one. In the middle of the hridge there were flange
marits on the gouth side of both rails. Batwesn these marks and the
narks previsusly menticned was & rall very muech hent. The middle of
tals bent rall was nesrly apposite column Ho, 8, where the depressaion
in the trick wag tne grestest st the time of the dersilment. The
de 'ression of the box girder messured about 18 inches over this
column, while over column Ho. 7 1t was much lesg, being only a few
inches. The greate-t luternl displacement of the bridge czlso oceur-
red In the vicinity of column No. 8 and the bent razil. It 15 be-
lieved thet when the engines were sudknly raised ocut of the depres-
sion into which they had dropped, the flanges of the derailed wheels
anpserently cleared the top of the south rall. Frox the west end of
the bridge the track was torn up for a distence of 369 feet. Deyond
thls zoint the only nmarks sere on the south side of euch rall, o¢-
ezgioned by the derniled wheels of the two engines.

After glving a detelled statement of the condltion of the bridge
ns found after the derallment, Mr, Howsrd in his report states that
the initial line of rupture appears to have been the completion of

a fraeture which existed »ricr to the acecident. The cever plate had

srevicusly been ruptured through the greater pert of 1ts thickness,
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which was § ingh. The initial orack extended from the outer surface
downward to a depth of about 5/8 inch, leaving about 1/8 inch sound
metal. Tha eompletion of this line of rupture wasz the immedicte
cause of the accident,

Attention 18 eslled to that part of dr. Howsrd's report read-
ing as follownm:

"It would seem thst the cover plate of column Ho.

8 had heen repeatedly subjectad to bending stresses
both from the dowmwurd welght of the tralns and from
their outward centrifugel frust, and that some looss-
neass hed permitted of a hzomering actlion of the south
wab of the box girder upon the cover plute, a2ll of
which had regulted In the development of a progres~
alve or detailed fracture. With such a Tracture
started 1t was only 2 question of time when rupturas
af the plate would he completed uznd the failure of
the bridge conpummated,

"The fornation of & propresalve fracture iz the re-
ault of occasicnsl ovorlosds repoated e greater or less
nunher of tines sccording to thelr mapnitude. If the
overload renched = meximum at ssch applicstion, rupture
would soon take place, but such iz not usually the cage
under zervice conditicna, Doubtless it was an excep-
tional inecident in the history of tihls bridge when all
the conditionsz of loading consg ired toward developing
a muxipum stress, In the Interwval of time ailnce the
bridre was bullt there lhizs been a decided incresse in
the welghta of rolliqy stock and concentrated louds on
wheels, and higzher stresses no doubt have beon received
by the bridge in recent yesrs over those of former cned.

®The length of time during whieh this fracture has
heen in existence crnnot be told. 48 2 muatter of Judg-
mant it may have veen in jrocess of development for a
nuaber of yeaers, It could huerdly heve been developed,
however, to any grant extent four years ago, the last
time the bridge wss painted, since palnt had =0t run in-
to the crack. It is not believed to have had lts origin
within & period of & faw montha.t

Hr, Howard stutes thut during the fornmation and development of
the rupture it would nave h en visible so far as belng covered by
any other part of the structure was coneerned, but that its accesal-

!

bility for ingpection or detection would have been imsaired by the




e Sl i

-?-

double lattlolng of the vertieal webs of the box girders.

The annual deflection test of this bridge by the Company's
bridge inspector wes made on Hovemher 26, the day befors the accl-
dent, while the monthly inspection was made on November 13.
Neither of these inspecticns developed anything which had any con-
neetion with the fallure here under discussion. The defleotion
test conaisted of observing the deflsaticn of the maln glrders
while trzing were pu3sing over tha bridge. In this caze there
were tvo frefight ftrains running st apeeds of 20 and 30 miles per
hour, snd two pasaenger trains punning at speeds of 50 snd 60
miles ner hour., The test developed nothing indlenting wealkness
1n the structure. In his repcrt of the condition of the hwridge
ufter the monthly inapection, the bridge inspector stated that the
inspection included all rivets, connections, and everything con-
nected #ith the bridge. The fructure that csused the acecident waes
well advanced at the time the tests were mede, however, and had
probably been 1n an sdvanced stage for aany weeks. In fact Mr,
Howard states that the cover »late hud probably been in a state
of partisl rupture for mcre then 3 year, On thia division of the
Pennsylvanisa Heilroad there re from 500 to 600 bridges to be ine
apected monthly, and the foree doing this work consists of 6 in-
gpectors. In the testisony taken et the inveastigation comducted
by the rallread it was shown thiat the manpter carpenter who has
charge of the inspeetors Xnew pricr to the sccident that soms 0f
the anchor bolts of the mzln girders were disturbed, and both he
and the trapgk foreman were of the opinion that the bolts at the

snst end of plate girder B were broken off down in the stonawork
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of the abutment,

r. Howard states that the bent anchor bolts at three of the
corners of the bhridge would suggest the kind of forces whioh were
acting to atrain the atructure, and thet the freedoa of the floor
herns to be nmovad laterally on the east abutment by centrlifugal
force, leading to the bemiing of the cover plate, might reasonsbly
have attracted attention, Agailn, the signa of hsamering ©f the
south weh of the box girder on the cover plute would asuggest that
loogeness existed prior to the sceident, It is believed thwt these
forces led up to the rupture of the cover plate.

Among other conclusions, Mr. Howsrd atates that the cover
plute wes a wenk detall In the deslgn and coastruction of the
bridge; thut the Iinspections ss cerrricd out were apparently inef-
feetual znd lnsdecuste to revesl the true conditlion of the bridge;
that bridge inapectors should have g description of parts of
bridzes under thelr care which are likely to recelve the greoatest
logds in service, and that mesna be provided to enable the inspectors
to zzkae proper and AdequAate inapection of such partia,.

This aceldant was coused by the trnok being depreased under
engines Non, 2426 and 1618, due to the bresking of a e¢over plate.
Tr.i3 gover »2lste wes in A defective condltion srevious to the ac-
cident, and although the bridge was inspscted twice within less
than 10 daya prior to the accident, neither Inspections developed
its defective cordlition.

In our report ¢overing the zccldent which ocourred on the

Lehigh Velley Rallroad neay Hanchester, #. Y., on suguat 25, 1911,
/

dug to & broken rail, sttention was dirscted to the necessity of
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making s complete investigstion of track conditions for the pur-

pose of determining the effect thereon of recent types of locomotives
wlth thaig_graatly incressed wheel loads. It would seem thut the
accident here under ifnveastigation ia btut ancther phaae of this
situstion and to guard agalnst a recurrsnce of such eccldents,
examination should be msde of bridges for the purpose of determin-
ing whether or not any af their structural members are expoasd to

overstraining loads under present inervased welghts of equipment,




