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December 21, 1936

To the Commission:

On Cctober 29, 1936, there was a derailment of a passenger
train on the Pennsylvania Railroad at Priaceton Junction, N, J.,
which resulted in the death of 1 passenger and the injury of 4l
passenfers and 5 Pullman employees., The investication of this
accident was made in conjunction with representatives of the New
Jersey Board of Public Utility Commissioners.

Location and mcthod of opcration

This accident occurred on that part of the New York Division
extending between Neoi; York, N, Y., and Holmesburg Junction, Pa.,
a distance of 78,2 milesy. in the vicinity of the point of acci-
dent this ic a A~traclt line over which both stcam and electric
trains are operated by timetable, train ordcrs and an automatic
block and cab-signal systcm. The tracks, numbered from south to
north, are 1, cast-bound passenger; 2, cast-bound freight; 3,
west-bound freight, and 4, west-bound passenger. The passenger
train involved was west-bound on track L. The accident occurred
at a point approximatcly 9 foct west of the switch points lcading
to the Princcton Branch, or A403 fcct cast of the station at
Princeton Junction. The traék 1s tangent for scveral miles in
cach direction and the gradc is 0.51 percent ascending for
west-bound trains at thc point of acclident,

The track is laild with 130=nouné rails, 39 feet in length,
with 22 ties to the rail-length, doublc-spiked, fully ticplated
and ballastecd with stonc. At a signel bridge located approxi-
mately 2 1/8 milcs east of thc point of accident therc is a
device on each of the Tour tracks which is designed to detect
dragging cquipment; if dragging or derailed cquipment comes in
contact with the devicc, thc automatic block signals are caused
to display stop indications. The maximum spced limit for pas-
senger trains is 75 miles ner hour,

The weather was clcar at thce time of the accident, which
occurred about 9:08 p. m,

Description

Train No, 39, "Thc Clevelander", a west-bound passcnger
train, consistcd of 1 deadhead Pullian parlor car, 1 postal
storage car, 1 postal mall car, 1 postal storage car, 2 baggage
cars, 1 combination baggage car and coach, 1 coach, /4 Pullman
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slceping cars and 1 Pullman lounge car, &ll of steel coastrucuicn,
hauled by elcctric engine 4833, and was in charge of Coanductor
Sackridcr and Fugincuen Gaffney., This train passed Union, 27.4
milcs' from Princcton Junction at 8:46 p. m., according +to the train
shoct, 3 minutes latc, pasced NWassau, 0.1 mile from Princcton
Junction at 9:08 p. m., 2 minutcs ahcad of time, and was derwiled
at Princcton Junction while traveling 2t a spced indicatcd by the
specd ccorder on the ¢nginc to have been Trom 72 to 73 mulcs per
hour,

The ongince and first five cars rocanined coupled and stopped
with the cnginc 3,622 fccet bevond the point of derailment; the
fourth and fifth c¢ors were derailed but revained in genceral line
with the track. The sixth and scventh cars stopned behind the
fifth car, with the front ead of the scventh conr fouling track 3.
The rumaining cars in the train were derailed to the right, stopping
1,201 fcet bchind the seventh car, The cichth cur struck a
catcenary pole, tcuring it from its hase aud oending it in a hair-
pin shape ocround the forward cnd of the coach where it was carried
until- the cars stoppud, to the rizght of an parallel with the
track, 285 feot beyond; the front cud of the cor was badly
domagced., The uninth car stopped at an angle to the track, whilce
the four remgining cars stoppced in general linc with the treack.

Sumaary of cvidcence

Eacincman Gaflney statcd that on pascing through Prince-
ton Junction at o spced of 72 or 73 miics per hour the alr
brakes were applicd in emergeucy, thers was a lieavy clectric
arc and the power was lost; he imncdiately lct go of the deadman's
lever nnd placed the automatic brakce valve in emer/ecncy positilon,
leaving it in thav position until the train stoppced. He did not
feel any jerking oc jolting of the train to indicate that any
portion was derciled cund he thournt at the tince that the train had
brokcn in two, Both hc and Firciinn Shibla had made scveral ruuning
ingpeetions of the train cn routc and nothin~ unusual was noted,

Conductor Sackridcr stotca tuat on rounding the carve west
of Dcans, 8,5 milces from Princoton Juncticn "¢ locked outl along
the train and saw nothing wrong; on passing the stntion at Prince-
ton Junction, he was wclking through the scventh car in the train
when he heard flying ballast. He immediately nulled the criergency
cord in thc buggage cud of the crr and as he did co the car became

¢
dereiled. Some tinme ofter the cccident he scw that the right



front journal box on the fourth coar was goue aud nothing reriained

of the wheel but the huby the journal and hub werce cold, He also.
observed a picce of the rim of thce whecl lying north of traocl. 4

and west of the svitch leading ©o the Princcton Branch, This

picec was about 15 or 16 inches of the circumferential leagth

and showcd a frcsh break with the exception of one place at

which ~bout 4 or 5 inches apnecarcd to be an old brcak,

Troin Bagzagenan Beatty stated that he last locked the train
over on the reverse curve in the vicinity of Metuchen, 21,2 miles
from Princcton Junction, and Flasman Dutler statced that he last:
made a running inspcction on the curve in the vicinity of Canal,
14.2 miles from Princeton Junction,

&)

Operator Culvcr, on duty at Nassau Tower, opnosite Princeton
Junction, scoted that he obscrved Trzain No., 39 as it passecd the
interlocking tover, e heard @ crash and obscrved fire flving
from undcr the fifth or sixth cown, The firc wos not causcd by
an anplicntict of the brakes, but ceme from once nlocce and appcearcd
to be caused by o car aroopning dovm on the rall or ties. Whon the
train rcached o point just west of Princcton Junction Stotion the
clectric currcat vent off and the lights and eisaelis went outbt, and
Al the timec this occurrcd he saw a greet arc at the tr-in indi-
cating that thc wircs had bocome groundcd, Avout 1 or 2 minutcs
later the cagiicmar of enotlier train edviscd him by telcephone tha.
ic hed picked up a plcce of wheel on the a3tntion platform and had
placed 1t i1 the bagsoge room,

L

=3
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Engincmon Stonaker stated thot e was sitting in o coach at
the stetion, when Train No., 39 passced Princcton Junction, aad he
obscrved firce flying from underncath one ol the cers in about the
middlc of the train, and wher he got out of the coach he hicard the
crash of the deralled traoin., Anout 2 minutes aftoer whe train had
passcd hic nicked nip a nicce of wheel vhich he found lyinge acar the
waiting room door and he nloced it in the bay groe room for soafe-
kcepinggy there wes no indication of thic pi-cce of wheel being
heatced,

Torecunn Wyrcugh arrived ot Peincton Junction about 9,35
p. m, and craminced the picce of vihicel that lied been Fournd on the
stetion plaiform; the tomperaturc of the wheel s normal and tho
break appcared to be new; he clso crzawined the cceneiaing portion
of thc wheel on the axlic and fonnd o indicatioil of overheating.

Master Mcchanic Rickley stotoed thot the 1o-d wheel on the
south sidc of the fourth car, PR 9050, was brokcn into four
plcces, three of which were strewn along the tracl., The hub was
intact on the axle with a vortion of trcad 16% inches in circum-
feremticl longth. The first prece was Tound 6 feet woest of the
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voint of dc¢railment, couth of track 3 and messurcd 16z inches in
circumfcerential length, The next picce, weasuring 46 inches,

was found obout- 200 fcet Tarther west, and north of track 4, and
the third picce, mcasuring 25 inches, was found ncor the east cnd
ol thc station. Examipation of thesc pieces did not indicatce an
0ld fracturc as all of the metal was brigat cxcept wherc dirt had-
been picked up during the dereilment. The Tractures showed clear,
granular mctal., Therc werce no cracks or thermal checks visibple
to the nakcd cye, nor was there ony indication that the whecl had
becn cverhcated, The inner surface was greasy and this groasce
would have been burned or dried off if thc whcel had becn hot. The
Tfirst mark of dersilment wos € foect 7 inches west of the switch
points lcading to the Princeton Branch; this was a flange mark on
the tievlate 7 iuches from the soure side of the north raily the
next mark wes apvroximsbely 6 foct farther west ond on the out-
side of the gcouth rail, Ticre were also norks on the tics about
L0 or 50 fceot cast of the Ffirst mork of dernilmoent. Master
Mechanic Bickley stated-thnt in his opinion thc vhecl broke before
the derailment occurrcd, and the momentum of the turning whecl
may have cruscd thc broken pert of thic vhecl to strike the ground
in a number of nlaces, He furthcer statced that car 9050 was
cquinpced with c¢lasp type brokes, with two tread-type broke shoes
per wheel, Aftcer the dernilment he fcund that the i.isgide breke
becam of the brokcn whcel was bent upward about 12 laches; the
front or outside brrke besm was intact, but the keyway in thce biake
hcad was torn out cad the brake shee was missing, Broken brake
shocs were found at the voint of accident, but Tholir rclation, wo
the various whcecels could not be definitely determined. e found no
evidcence of uncquel brokingg pressurc on thoe whecols., Mastcr
Mcchanic Bickley also stoted that troins roceived in Scrminal
yards arc inspectcd by qualificd laspectors, for all moechanical
and sat'ety applisnce dcfects, thot particulor abttontion is pald to
wheels for fleonge and iread defeets, locse wheels, thermal cracks,
cte., nnd whon such arce found the inspcctors submit Form MP-111
reports to the forcman's ofrficc and o~ copy ol the veport is fur-
nished to the yardmoastert's office, and that o book reccord, showlng
the dcflfects, is -lso mmode of shopped cars, Fourtecn whecels had
becen rcmovced from scrvice abt Sunuyeidce Yeird in the last 30 deoys
»rior to the cccidentl, on account of L

found in thoem,

Air Brike Inspecctors Repp and Uhrin, at Sunuysidce Yord, Long
Island, N.V,, stoted thot thoy macde an-oir brake test of 10 of

-~

the cors of Troin Ne, 39 on October 29, 8 cars being tested from
the yard nlr iiuc, with the standard testiag device, ad 2 ¢ors
from & road cnrinc, The niston ticvel was adjusted on several of
the cars, ond tlie brakes on 1l of the eors vere found to apply
and rclcasc pron.rly.
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Assistent Forcman TFitzgerald at the Pennsylvonia Station,
Noew York, stntcd that PRR car 9050 arrived at the Peansylvania .
station in Tr-in Mo. 252, snd after being unloaded was later
swltched to Yard "D'" whcrc it wes inspected by Inspcctor McGovern,
g competent man,

Car Inswcctor licGovern stoatcd that he inspcected the car in-
volved at about 7 a. m. on the day of thc accident. His inspection
included diaphragis, counlcrs, and draft gears; he found that ell
bolts aud nuts werc tight and intrct, thc air breke pins werc in
good coundition, with cottcr Leys propcrly opencd, The hecls vicre
vithin the gauge 'nd free from such defects os heet cracks, flat
spots, or crocks Trom hub across plate to the fl-nse, The journals
and bearings Were 1n rood condition end there was no indication of
2 loosce whecely He did not netice cny dcfects ol any kiand on
the vwhecls of this car; in wmoking his iunspection of the inner
sldes nf whools he cxrmined thea fecm the onposite side of the car,
Car Insncctor dcGovern stnted thnt he had been inspecting cars for
21 ycars and wvas thorvoighly Tamilicr with wheel gauging 2nd under-
stood heat cracks, '

Inspcction of the tvock by the Cormwssion's inspectors dig-
cloged the first wmarks ol derailment to be as degeribued by Mester
Mcchanic Bickley. The narks on the insidce of the richt rail
rontinued to o point wharre the trock wes torn up, tvhile the rarks
on the outside of the left rail weree not concinuons flonge wanrks
on all the tics as were those nonr the unorth rail, but thev were
succcssively interrupted nnd brolicn aad showed voricus gougec
and sceraplng on tiuc tics, os might be oxpeeted from o waccl broken
as on car 9050, Some minor Tresh norvhs werce noted on the ties
from 50 to 160 fcet cast of tle switch, but thcy were not well
defined so as to irdic-tc def'initely whet causcd them, nor wverce
they unlform in shoape, intensity or sequence,

dxomination of thc brolien wheel shoved that the frocture
crtended practiclly at rishu engics Shrough the rim scetion of
tlic wheel nad into the plabe cbout helftay to the hub ond then
circumfercaticlly around the plate scehion; aprrozimntely 184

al

inches «f the rim and Tlange vemained rn the vheel, the baleonce
being broken off into three plecen.-  The firnge and trcad-were

found to have ncrrly o Tull conbour, aed no theranl checks, cracks
or flows wevre visible og o ec-use for tte Trreture, nor was therc ‘
any discolorntion our sther indicntion 1hat the whecel had been
rccently heated., The inside foce of the cast stecl truck froeme

and the journel box podestel hore proacuunced ~ourcd mcrls and were
newly scerrcd, pleinly indicating that scrious friction ond blows

hrd occurrcd at these neoints before the lerge scarcats had become
free »nd scparcted from the wheel,
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The broke:n whecl, togecthor with the axle cnd the mate wheel
' were sent tco the Test Dopartment of the Peansylvonia Reoilrond for
ingpection and anelysis, and the roport of the BEagincer of Tosts
discloscd the fullowling:

The axle, with journals mecsuring 10 1/8 by 5 7/16 inches,
was not dofeetive, The whecls wcre of Carncgice rolled steel,
multiple wear, No., 3 type, 7 by 7-inch bore; trcad thiclmess of
the broken whcel was 1 3/16 inches and thet cf the nate whiecl wag
1 7/32 inches; roil wear was 1/16 inch on coch whecl tread, n~nd the
flangc contours were cood. The wheels were found tight on the exle
and a prossurc of 210 tons wes requirced to move the broken whocel
from its sccat on the cxle, with a dcecrcasc in the nrecsure as the
dismantling was continued. This presgsure wes consldered normal as
the gcneral ronge is from 200 to 250 tons., A decep abrasinn was
found on the inside cof the porti-n of rim which remnined on the
whecel, showing that o heavy impoct had occurrced ¢t thet point and
directly oppositc thic marls a crack was found in the outer portion
of the whecel tiead,

Examination of the surfeccs showed thoe rupturcs 11 to be of
a sudden type with no apnarent dcefcctive conditlicen in cither the
rim or plate portion; nc old dcfects were visible but scveral
abrasicn nnd batter-morikzs were indicatced. The Brinell hardness at
varicus points in the radial cross sccetion from rivt to borc was
rcported as ranging from 272 to 260, vhich is somcwhat high, 230
to 250 being nornal for rolled stoccl wheole, buv the variation from
272 to 260 ic within rcasonable range onud indicotes chemicnlly non-
segregated stoecel,

Chemical tests mede from samplcs btaken at vorious loucations
in thc brokcn vhecl c¢isclioscd the [ollowing results, which are
shown in dircet commorizew to A, A, R, standard specifications
for multiplc wear wroucnt steel wnncols.,

-
d.
i\

+ P.R.R., Tcst Dept. Re-
AJAR, Stenderd t port cn broken whecl
Specificetion M-107-34. Reviscd 1934 : P.R.R, 2050
CarbONe e ieeernnnneoannas 0.67 to 0,82% : 0,707 to 0.765%
MangantsC. e iinnenenens 0.60 to 0,85% : 0,74 to 0.75%
Silicon, not less than ... 0.15% : 0,211%
Phosphorous, nct over ..., 0.05% ¢ 0.035 to 0.037%
Sulphur, not over ........ 0.05% ¢ 0.037 to 0,038%
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Sketch showing location of ruptures.
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These analyscs show non=-segregantcd stecl, well within the
rcauircements of the specification and the corbon contcnt furthcr
indicates that the rather high Brincll hardncss was caused by too
rapid cnoling of thoe wheel during manufocture rather than its
chenmicnl compesiticen, Severc local acid attoeck prceduced in decp
etchlnb tests indicated thet the steel, in the ceater portion of
the rim end devwn intc the web, contrined o large amount of impuri-
tl(zu. )

The ultimate strength, iimit of clasticity, oné recduction of
arca were found by tcsius to be good, although the iimit of clas-
ticity wes slightly low, probably cruscd by the impuritics,

Microscopic cxeminations at 100 diamcters rcveeled proectically
normcl ccrditiecn. Numerous minutc cracks aloag the surface of
the trcad were disclosced, but this condition is typical of »rnc-
tically all steccl whecls subjected to heat vroduced by prrke shoe
applicatiocns.

The cracit in rim, oppositc thc abrasion on inside, was opencd
at the laboravary ?Pd a therial crack, about 2 inchesg in length,
was then ulSFlO““', with a secondcry crock Caubudlﬂb hrough the
thermal ez Cu, which cvidently re sulted from the heavy ilmanocltb on
the inside of rim, No cvidence of any such cracks could be Tound
on any ol thce ruptures which rcsultcd in the vreock, ncr were any
wcll dcfincd thermal cracks found on any other peortion of the whecel
trcad. Examination shovied that the broken wheel wes ol proper
contour ond well abeve the csbablished road limit; that the sur-
face of trcad on outcr portion showed a slisht heat dis¢oloration
from brake shoc apnlication; bthat the fow very small thermal
checks found in the vhesl tread were so snall thnt they could not
be detected under ordinary iispcction,

In conclusicn, the report statcs thot all of the frocturces
through rim and web were catircly sudden with no ovidence of an
old dcfeective ceoudition., The tensile nropoertics were normal with
the cxceplion of @ slightly low limit of clasticity. The Brinecll
hardncss was somcwhat hirh ond thc stecl was rether high in slag
and oxidc, and the type of frecture, in view of all thesc facts
lecads to the ccnclusion that thc buv)tinp of this whcel was dircet-
1y duc to intecrrnal stresses, the prescnce of which cannot be deter-
mined without dcstroying The whceel, It weos considered thot the
plate stresses verce prescent in the wheel when new and the rim had-
sufficicnt band recsistaace to hold these locked up plate stressces
but when the rim thickncss was rcduced (the whecel having becn
turned to recstorce centour) the center zonc of the rim, weakeoncd
by a high oxide and slag conbtent, was reached, end this, togother

dd
s

== =
with thc stresses sct up by breke shoc heating, was cvidently
sufficicent to permit the plate stresscs to overcome the band re-
sistance of thec rim, rcsulting in the bursting rupture of the
wheel, 3
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Discuszicn |

The investigntion developed that the lcft front wheel of the .
lcad truck of P.R.R. baggagec car, 9050, the fourth car in the
trein, broke into four pieccs. The first piece was found in the
immedinte vicinity of the first mork of dercilment, the next two
pleces were 200 and 357 feet, respectively, west thereof, while
the hub ond a portion of the tread remcined on the axle., Prior
to the accident, the crew noticed nothing wrong, but just as the
train was passing Nassau Tower at Princeton Jurction the operator
heard a crashing sound and saw fire flying from underncath one of
the cars, which no doubt wns caused by the large segmeats of the
broken wheel coming ia contact with the truck frome and the car
underframe wnen they becoame scparried from the whieel. The car
had becn given cureful inspection by a gualified car inspector
before lesving itno initial terminal, and thoe exaalnation of the
wheels for-the »urpose of discovering wcar, cracks or indications

~

of defects, lailcd to reveal any visible defcecets,

Microscoplc cxemination made by the test departmecat of this
rajilroed, frilcd to reveal any old defects thet would cause the
wheel rupturc, The only well delined evidencc of thermal creock-
ing was found in the rim of the scgment that remcined on thce hub
and tais was visible oaly after this section was broken in the
laboratory. The conalysis rcvealed that the chemical compesition
was well within thce requlircments ¢ the gpecification for rolled
stecl wheels, but there was an excessive and weakening amount of
oxide and slnag in the certcer zone of the rim scecvicn, It is cvi-
dent that the brolen wiecl had been turied on one or nore occasions,
the rim thickness being 1 3/16 iuches, but this was well above
the minimum of 1 inch vrescribed by A, A, R, rulcs for rolled
stecl wheels in pagscnaer service, It 1s the conclusion of the
test department that the reduced »im sccetion, being we~kened by
excessive impurities in its center zone, no longer furinished suf-
Ticient band resistance to withst-nd the iuternal stresses in the
plate of the whceel and this resulted in the bursting runture of
the whecl, It is thercfore evident that the rupture of this
wheecl was due to stresscs and conditions inlerent within the wheel,
which could not be detcctced by ordinary inspection,

Conclusion
This accident was caused by a b;okcn wheel, .
Respectlfully submitted,
W, J. PATTERSON,

Director. |



