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INTERSTATE COMMZRCE COIMISSICN

TUVESTIGLTION NO. 2701

IN TEE MATIT R OF MAXING ACCIDINT INVESTIGATICN REPORTS
UNDER THT ACCIDENT REFPCRTS ACT OF MAY 6, 1910.

THT PENNSYIVANTA RAILROAD COMPANY

June 26, 1943,

aAccident near Mineon, N. J., on May 23, 1943, caused by

excessive speed on snarp curve.

1
REPORT OF THE COMtI=SSION

PATTERSCH, Commigsioner:

On Mey 23, 1943, tnere was a derallment of a vpassenger
trein ou cthe Pennsylvania Rellread near Minscn, N. J., waich
resulted in the death of 12 passengers and 2 tra1n—~ rvice
employees, end tae injury of 80 vaseengers andl 1 train-
service eLnloyee. Tnig accldent was investigated in con-
Junction witn representetives of the New Jergsey Board of
Puplic Utility Commiesionears.

lunder avthority of section 17 (2) of the Interstate Com-
merce Act the above-entitled “roceeding wes referred by the
Conmission to Commissioner Patierson for consideration and
1igposition.
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Atlantic City, N. J.

51.90 mi.
Vernon
5,62 mi.
Switch 25
0.04 mi,

Point of accident

0.84 mi.
Minson, N. J.
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Location of Accident and Metnod of Cpersticn

Tnis accident occurred on that D&ru of tne Atlantic Pivi-
slon vizicn extends betreen Vernon end lMineon, M. J., 6.5 miles.
Betweer Vernon and ewitcn 28, located 5.6 miles west of Jernnn,
this 1s a douwle-track% line over wnlch traire meving vith the
current of traffic are orerated by an auftomatic block encd cab-
clonal eysten, tne Indicstions of wiicn sunersede time-table
superlority. Thls double-track line extends westward from
sviten 25 to fnllﬁdﬂlpnia. At switen 25 a single-track lin

coarects witn tne westward maln treck and extends 0.84 mile to
Minsca vnere 1t conneets with tne eastward main track of a
double-treck line extending betiecn Camden anc. Trenton. The
gingle~track line betrcen swviten 25 and Mineon is within iater-
lockin: 1limits., The interlocking is contrelled from the tower
at Jcrqey loc atcd adjecent to tne first-mesntioned double-track
line ot « point 1,858 feot west of svitcn 25. The accldent oc-
currcd on tne ain sle-track lins about 4,218 feet east of Mineon
ané abouc 214 foet weat of switch 25. Apnroacning from tae

gagt tnere are, in succeﬁsio e te npent 4,300 feeu in length,
0°30' curve to toe left 3, és Tee e tnn ent 1,247 feet e}

switcn 25, 2 Yo. 9 %turnout t the rlbht 54 Teet in lengtn, tne
CU”VﬂbUfe of vhnicn is 12 30', e 10-foot tangent frog, and a
14°30" curve to the risnt 670 feet. The pccldent occurred on
tne latfer-menticned cwrve o%v & yolnt about 135 feet west of
its eacstern end. The grefe for regt-bound trains 1lg, success-
ively, level 1,286 f=zet, 0.4 nercent descending 2,835 feebt and
0.8 percenti descening 152 fcet wo the poinc of eccident and
about 500 feetl bevond.

On tne curve involved %tne traclk ig leid on & cinder and
elay fiil, tne maximum nelgnt of wnich 1s about & feet. Th
trac's eiructure cousiets of 18C-peouné rall, &9 Tfeet in lenctn,
relais in 19ER orn 22 treaceﬁ asrdvood ul“? 1o the resil leangth;
it is fully tlevlated, Able—e‘lkoﬁ, Drovifﬁ€ witn an average
of 4&C raill znenors nar rail lgm.tn, end is ballreted with
cinderes %o a deptn of a2bout 12 inches. Througuouu the curve
13C-mound fuerd reils are located inside the soutn rail snd
ovieifie tne nortn rail. A flanseway of 3-1/2 inches is main-
tained between the puord relle and tne running reils by filler
nlockes located 1C feet epart. The reils anc the Tiller blocks
vre fastened br 1-1/8-incn by 13-incn bolts. The maximum suner-
elevation on trne curve mas 3 inche
S-

#

ez ant tne gage varied between
4 Teet B-1/2 incnes 2nd 4 fe=% 1/8 incnes. The cuvereleva-
tion g¢ the woint of deresilrent wes 2-1/4 incnes =nd the cage

J
vog 4 feet 9 incrnes,

Semi-crutor-tlc ui'n<1 2 ond gutorctic egignal 121-B, gov-

ernin,, -—est-bound movemz=ntg on the weglbwerd meln tracA, "and
nome swgnﬁi £5L, foverning wceb-bound movemente througn the
interlociiin, core loceted, resvectively, 9,557 Pcet, 4,641 feet
and 6821 rTect ecst of the wo1tt or MCOL”SLG. A dragging-equip-
ment detector ig locrted 350 fect weet of signel 121-E. These
gignels are of tne )OHltloi 1i .t tyoe ond crc contlnuously
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Signal

IS

Trc

cnd corneist

Tne invelved aspects
or

tnese signels arc as follows:

agoect

Three vnite liznts
in diegonel posi-
Tion above tnree
vnite lisnts in
verticrl onosition

Tnrec wnite lignts
in dlagonel vosi-
tion

Tarce wnite lignts
in norizontal no-
siclon c~pove tarcc
waite lignts in
di-gonal poeition

interlocking necnine
g o' 38 workine levcrs in s 58-lcver framc.

Indication

Proceed emdroaciing
next signe
mzdium sone

Proce=d prepered o
stov av noxt sig-
nol. Trein cx-
cecding mediun
gpeed must 2%t once
rzduce to tnat
speed,

Proccerd preonered to
stop »t next eig-
nal. Slov enced
witnin intcrlock-
irg limite.

2701

and corregnonding indicetions

Neme

s

Aporoocii-
medium,

@

Avproacn.

S]_OT\T_
&PDIroocn.

ig of thne cloctro-vneumectic tType

Apbroacn

lockinZ and clectric sriten-locking are nrovided tnrougnovt the

inteirlocking.
crc Drovided.

Time relcoscs in conncetion wita epproacn locking
Tne tinc relcrse for tno aporoach locking on Thc

westword main track ~t sisnel 26L is sct for 3 minutecs 35 scconds

avinorized for vasscnge

Definitions

%*

Sn

&

C

* o

X}

e

)
4
m

Mcdium Sooed--Not excoedins onc-nalf the speed
troins but not exceeding

3C niles ver aour.

Tac

veraon ead Jorden, &.8 alles
Jorcdce. oncd gwiteh 25, 1.8 mi
curve lnvolved tae n-x¥imum s
inYicertion is 15 il

alolal lola¥etel

m-ximvm -~utnorizaed ¢

c
r

need 7o nrgsenler treins betrreen

ig 70 milees nar rour, ond Dbetieen

ner aour.

2 -

les, 60 niles per nour.

need Tor treoins moving under o
les

On tne
slow-—
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Deacristion of #ceident

No. lOPO, 2 weﬂt beuné¢ first-clas
P

cisted of er

of tne 4-8-2 fype

g DaQSPnber train, con-
e1.d 15 cqunes, in

)
tne order Pdmpd lne carg, valica nad veen coaverted from
Pullmar. parlor cars %o coacnes, vere ¢f steel construction.

After a teirminel sir-opreke tTest wog me
fron aclentic Civy, B1.9 mllps gost of
veria-R¢ediryg Seashore Line at © n.

disnavcier's record of movement of tra
Vernorn, tne last open office, at 10:01
passed cipncl 2, vhich digdleyed epnre
121-3, waiecn dieplayed anproscil, pesse

de tr.le trein departed
Vernon, on the Penneyl-

m., sccorling to tne
ins, oc time, pacsed

. m., 8 minuteg leote,
aca-nmedivn, naegsed fW‘naj
& nowne =17 nal 28L, valca

disolayed slot-approaca, entered tne gingle-tras ck line mu

ewiten 25 and while movins at a speed
15 to 30 miles »er nour the engine and
vere deru lcd.

Fagine 3806 was derallcd to the s
left side Cown tne enbonkicat, witn th
feet wesl of thne voint of derallmrne o
of tne Gtrack. The engine truck was de
demclisn:d, tnc stcam end the water co
wvater plass end to tne rigat woter col
lefv vrrooir sneet of tas Tirebox was

incnes., 4ihe czstern of the tender wos
rear-end sneef wa usaed lnverd about

maining coupled to tie engine, stoovwed
and at an angle of ebout 4% dezrses to
cer beceore sederated from the Tenaer &
stoprned on 1ts left gicde Detween the e
tne front end about 25 foet weet of th
Tre gecond c rr etooped on 1itsg 1=t =id
80 desrees to tne treck, with the 1leflt
clstern or tne tender. Tn: tiird c-r

tlcelly .2rcllel to thne sceond corr, an
ccr stooved uprignt, ccroce tiic Lrac

20 decrees to 1t. Tha 1iTtn crr stoon
trecl s2at % enoonclo of cbout 45 depr
end ogze .03t the Tl”ﬁt sids ol t..2 tair
ctonped ugrignt, nor'in or tacg treck on
corner c¢~olnet toe lelv wrok covner of
reventa car stooped ”OTIQLL, rmoTne ro
the treck. Tnc eecond, naird, Tourtn

drma-cred ond taie Tiret, eixtin ~nd escven

deomaged.

It wee cleger ot Tz i of Tne o
about 10:02 ». m.

in-gervice e1yloyoioe kille

1. Lrne Grein-cervice ommloyee

ectimated by tne crew ag
tne {irst seven cars

outin ard stopmed on its
e [ront end sbout 170
abcut 20 fect soutn

tacned, the ceb was
nrections vo tne lefd
uma wore broXken, end tne
vent inverd about 3

Dedly drmazed end tne

2 feet. Tae tender, re-

uncripgnt, badly damrsed,
the enjire. The T'irst
nd ¢ne second car ~nd
ngine and the treck, witn
e front end ol the englne.
e »% rm engle of about
front corner agesinst tae
stonmed ”pright, prac-

d agerinst it. Tne fourin
ond ot =n ongle of odoud

2 u»rignt, ocross the
ecs tH 1t, withn tne front
& crr. Tne sixth cor
d with tne front left

tuie fiftn cer. Thc
cChed =28 in line witn
~nt Tiftn cersg were badly
th crra vere congiderably

cclaznc, vnlcn occurred

& werc Tthno conducter ond
injurcd vrg the en-
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T

Aan 1neocction of on 8006 discloced
closed, Tae vever
forword motion,
Ttere 1o ruvnning oo
g, swinp linke, Tr-nsom,
~e orrces ~nd center cogting were in “ood
raed to thne nrescribed requivemencs. Yhe
g% 1n——s~ddlvp, gnring ncn(elu, gqulizers ¢u1cluns
rere in sultoble conditicn o1 ond tnere
fouling. The driving-Lox groce ond wednes,
er crgtinng, tae uf'ller truck gide-beorings ~ad
7 e¥nonsion OlobL tcrs ell lvbric-ced.  Tne drivins
frecly onG cnere wag no 1n01O“u1~n of ~ny box
~¢ tac top or botoom. The rin: g or tne
were under Hroncr comdressio n. Tne chz
ng-vmecl oscanbly waro Groaned oo to D¢
gocecilficrtinng. Tho mnle cencer-crsving
the cnfine-truck femrle cneting @ inches ond tacro
ticn of binding. Tac moain roceg ond tac dnrnllel rods
alincrcns ~né tners tvas no indics ti~o of Tfouling. Thc
wrg in truvc 11nbmbnu crexnt tnnat tho Teil-
wag eligntly twiucoa re A s1lu »f tac acr~illmend.
betreen engine -nd uhe tonder vvere in Hl-ce
were tvigted tn tne 1lelt U
tne derrilmeant. Tne tr-iler-ctruc:
durin. the der-ilment; ncvcvar, oncre

}_4

trne nccilent,
Ttle velve
Tor fvll cut-off in
~ucom-Ttie br-ke vrlves
ir-me, sorin_ e

[ySsle

ey

AQFRNS]

bolster,
choncition
Ariving-.-x

LR Xali

3
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trie
70 degreeg 0 0 ore
cide-berringes - cre
1 tieg no 1ndl

L
tion 21 ~17 defective c-ncition h-oviar exigted Hrior o2 tne
cccieent. Thnere -re no glid-flct ¢330 70 nny ”hCﬁT n~r nn:-
yreegrie bura in the threo -t <7 ~ay flenge.  clefgure mﬂnb ~. tne
vnaolg weire g fnllawg:
¥l-n~c LT AVE TG e :
Mmool .L”Eﬂ”“l'HelhﬂG:ThiCknCSS:“C"T *Thnicknaag:idione oo
-n. inc cruck : : : : !
Lot 0. 1 : 0.250 "'l” ¢ 1.250"  10.031": 1 35.730"
AAsne Too 1 11" v 1.230"  :c.031": 135,700
L=t Fh. 2 1 0.250":1" : 1,250"  :0,031": £35.7L0"
Spatb o -. 20 11" v 1.250" 0.03" 156, 7o0"
_riving taccele: : : : : !
clfc vo. 1 ¢ 0.431%:1.230": 1" 10,032 3,500 78,072
Rigat o. 1 +1.250": 1.032%  :0.052": 5.500" :175.058"
Lofe . 2 ¢ 0.312":1.125"¢ 1.125" :0.052": 3.500" :78.404"
Rignt 'r. 2 +1.0532%: 1,137"  :0.000": C.BOO" :78.0538"
Left 7o, O : 0.375":1., 1"”: 1.187"  :0.031": 5.500" :78.401"
R nt 2. 3 +1.0682": 1.230"  :0.082": 3.500" :78.3°7"
Tr-ilcr vacclen : : : : :
Left ¢ 0.500":3,104M: 1,102"  10.098": 14C, 010"
Sicnt : +1.125% ¢ 1.200"  10.093": 149.000"
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The back-to-back msasurements of all valrs of wneels of the en-
gine and the tender were taken in four pogitions and tne
greatest variation of the gpacing between any pair of wnecis
was 0.037 incn. All wheels wsre tignt on the axles and all
driving-wneéel tircs werce tignt on the wneel-centers. All pairs
of wneels met tne requiremcnts of tne gage of tne track.

Tne total wv.ignt of enging 3806 in working order is
308,890 pounds, @istributed as followg: Enginc truck, 53,640
pounds; driving wheecls, 201,330 pounds; end trailecr truck,
53,420 pounds. Tnc speeificd dismcter of tnec engine-truck
wncels, tnc driving wheels and the trailer-truck waecls arc,
rcspectively, &6, 80, and 50 inchcs. Tne tender is rectengular
1n snepc end is cquipped with two 4-wnocel trucks. Its capacity
is 7,850 gallons of wateor and 27,100 pounds of coal. Tnec weipgnt
of tne ftender loaded is 171,400 pounds. The length of the rigid
vneelbase of the engine 1g 13 feet 10 inches, and the total
length of thne vheelbase ig 33 rfeet 2 ilnches. The total lengtn
of" tne engine and tender is 80 feet 6-3/4 incneg. The engine
was built in 1923, Tne lost cless 3 repairg were completed
on November 9, 1932, and the last heevy running repairs were
completed or July 9, 1942, Tne center of gravity is 80 inches
sbove the too of the rails. '

After tne acecident, measurements of tne Urack between.
pointg 167 Teet and 13 feet eanst of the »noint of aceident were
found to be as follovrg:

Distance ceast of

point of accident Superclevation Gage Curvature

Feet Incnes Feet Incnes Degreas
137 1/4 4 8-3/4 13
168 1/4 4 8-5/8 7
145 1/2 4 8-1/2 10
134 1/2 4 9 12
123 3/4 4 9 14
112 3/4 4 ©-1/16 15
101 1-1/8 4 9-1/8 17
20 1-1/4 4 9 14
79 1-1/2 4 9 16
38 1-5/8 4 9 16
57 1-3/4 4 < 19
46 1-7/8 4 6-1/8 16
35 2 4 9 9
24 2-3/8 4 8-7/8 17
15 2-3/8 4 9 18

According to dr~te furnisned by tae ceorricr the equilibrium,
comfortable, safe ~nd overturning speeds on a 14930' curve
hoving o 3-inch superelevation rre, recpectively, 13-1/2, 22-1/2,
27-1/2 and 47 miles per houw.
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Discussion

No. 1080 entered thne turnout at switcn 25 and was moving
at a speed estimated by the crew as 15 to 30 miles per hour
on a 14°30' curve to tne right, naving a maximum supereleva-
tion of 3 inches, when the engine and the first seven cars
were derciled. Thne curve 1s wlthin interlocking limits, and
tne speed of trains moving on the curve 1s governed by signal
indication. Home signal 26L, located ot the eastern limit of
the interlocking, displryed slow-approacn for No, 1080. Thls
indicatlion required No. 1080 tc proceced within the interlock-
ing limits at a speed not exceeding 15 miles per hnour.

The engine became derailed at a point about 214 feet west
of switch 25. The turnout at swiltcn 25 is 64 feet in lengthn
snd tne curvature 1s specificd as 12°30'. At the frog there
is a section of tangent track 15 feet long, which 1s followed
by tne 14°30!1 curve. According to data furnisned by tne car-
rier, the moximum safe speced for engine 3806 on a 14°30' curve
wltn a superelevation of 3 incnes 1s ~bout 27-1/2 miles per
nour and the overturning speed is about 47 miles per hour;
ncwever, at tne point of dernilment the superelevation was only
2-1/4 incnes. Tnere was no defective condition »f the englne
prior to the accident, and there was nn indicntion of dragging
equipment, defective track, or ~f any obstructicn naving been
on the track. Starting nt = point spproximrtely 214 feet west
~f swltcn 25, a flaonge mark rppenred ~n the inside of the high
rall and it extended diagenally ncross the nead of tne raill a

distance of about 6 feet. Frcm this print westwerd the shoulder

of thne fill was gouged to tne point wnere tne englne stopped.

According to thne statement of the enginecr, os No. 1080
wes opproacning slgnal 2, located 9,557 feet west of the point
of anccident and which digplayed approacn-medium, the speed was
about 65 miles per nour. The engineer and the fireman were
meintaining a lookout ancad. The alr brakes nad functioncd
properly en route, tne nerdlight was lignted and the engine
ned been riding smootnly. As the engine vassed signal 2, the
enginccr closed the throttle o~nd made an 8-pound brake-pipe
reduction. Wnen the cnginc was about 1/4 mile west of signal

- etk

B R i e NTSNRNCPLISAC SR P

2 ne made o 4 or 5-pound reduction. At a voint about 1/4 mile
erst of signal 121-B, which displayed approacn, the brokes were
released and tne speed wos about 30 miles per nour wnen che

engine passed tnet signrl. Wnen the engine was ebout 1/2 mile
east of signal 26L, the fireman crlled tne slow-opproacn indi-—.
cnrtion displeyed by th-t signel ~nd the engineer mede on 8-

pound brake-pipe reduction, and then a 4 or 5-pound reduction.

At a polnt cbout 2,200 feet sast of signel 26L, tne breckes

were relecosed ond thne speed wre about 22 miles per nour. The
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engine passed signal 26L at a speed of about 15 miles per
nour. He sald tnat soon after the engine entered the turn-
out at switch 25 it lurcned to the left and overturned.

I¢ could not be determincd wnen the fireman and the
conductor first became ewarc of anytalng being wrong, as
tney were killed in the scecident. Tne flegman, who was in
tne fourtcentn car, cstimated the spced as about 50 milcs
per nour wnen tne brakes were applied about 40 or 50 seconds
oefore ne felt two sudden lurches, and then tne derailment
occurred. Tne speed was about 25 or 30 miles per nour at
tne time of the accident. Tae front brakeman, wno was in
the 8ixtn car, and the swlng brakeman, who was in the
eleventn car, were unaeble to estimate tne speed, as they
wcre engaged 1n collecting tickcots and the cars were being
moved under black-out rcgulations.

Tne last west-bound train to pass the polnt where the
derailment occurred was Passenger Extra 3728, wnicn passed
about 2 nours 356 minutcs prior to the time the eccident oc-
curred. Tnc members of tne crow of that train did not ob-
scrve any vnusual condltion. Tne track foremen lest inspected
switch 25 and tho track in this vicinity on tnc day previous
to tane occurrence of tne sccident and no unucvusl condition
wes obscrved.

In o test made nfter the accident, » troin similer to
thet of lLio. 1080 passed signrl 2 at a speed of 53 miles per
nour, or 12 miles per nour less thon the speed the engineer
of No. 1080 estimrted hle trein was moving wnen it presed
tnet signal. The throttle was closed ond brecke apnlications
were made 1a tne srme menner ns the engineer of No. 1080 s~id
ne mode them, The test troin passed signol 121-B nat o gpeed
of 38 miles per hour and signal 26L rt o speed of 34 miles
per novr, or, respectively, 8 end 19 miles per nour grester
tnon tac speede tne engincer of No. 1080 estimcted nis train
wog movin: ag it prgsed thosc signels. Tne test troin wng
opercted wesgt of switch 25 on the wostward mein trock.

Considering the movement of tne test trrin comprred with
tne movement of Wo. 1080, os described by tne engineer, and
tne menner ia wnich the engine becnme dereciled, it appeors
tnat No. 1080 cntcred thc curve at o nigher spocd then tnat
cestimated by tnc onginccr. At o~ voint sbout 160 fcet cast
of thnc point of derrilment the c~lincment changed from a
curveturc of 157 to ~ t-ngent 15 feet long, wnich wns followed
by o curveture of 14930'. Tnese vari-~tions would cause tne
ergine to pivot and to roll loterally. Zvidently excescive
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speed increnced the pivoting ond rnlling of the engine to
sucn ~n extent thrt tho fleniz of o wneel on tne left slde
of tne engine mountad tne ni-~n rail,

Codge

It is found th+t this ncecifent was causcd by eXcecssive
epeed on a sharp curve.

Dated ot Wagnington, D. C., thie twenty-eixtn
doy of Junc, 1943.

By the Commission, (ommlesioner Prtterson.

W. P. BARTEL,

(SZAL)
Secretnry.



