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INTERSTATE COMMZRCE COIMISSICN
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INVESTIGLTION NO. 2701

Il TEZ MATITZR OF MAXING ACCIDIINT INVESTIGATICN REPORTS
R THT ACCIDINT RUPCRTS ACT OF MAY 6, 1910.

THT PENNSYILVANTIA RAILROAD COMFANY

June 26, 1943.

sccildent near Mineon, N. J., on May 23, 1943, cauced by
excessive speed on snarp curve.

1
REPORT OF THE COMMISSION

PATTERSCH, Commigsioner:

On Mey 23, 1943, tnere was a derallmert of a passenger

trein ou tne Fennsylvania Reilroad near Minscn, N. J., wanich

resulted in the death of 12 passengers and 2 train-service
employees, end tne injury of 80 vassengers and 1 train-
gervice employee. Thig accldent was investigated in con-
Junction witn representetives of the Mew Jersey Board of
Puplic Utility Commiesionars.

lunder avtnority of sectinn 17 (2) of tne Interstate Com-
merce Act the above-entitlasd Hroceeding wes reflerred by tne
Commmission to Commissioner Fatuerson for conslderetion and
1isposition.
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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 acclident occurred on that part of the Atlantic Divi-
slon 1ilcn extends betreen Vernon end lMingon, M. J., 6.5 miles.
Betweer Vernon and switcn 28, located 5.6 miles weet of Vernon,
this 1s a douwle-trac% line over wnlch traire meving vith the
current of traffic are orerated by an auftomatic block encd cab-
elonal eysten, tne indicsitiong of viilich supersede time-table
superiority. Tris double-track line extends wastward from
switeil 25 to Pniladelpnia. At switcn 25 a sinrle-track lin
conrects witn the westward mala 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 <« Doint 1,858 feot weet of srvitchn 25. The accident oc-
currcd on tne gingle-track linc about 4,218 feet east of Minscn
ond zbouc 214 feet weat of switcir 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 to the rlbht 54 feet 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-
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

incn bolts. The maximum suvner-
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Deacristion of #ceident

No. lOPO, 2 weet-bound firgt-clacss passenger irain, con-
sisted of engine 3805, of the 4-5-2 type, end 15 cogches, in
tne order named. The cars, vaica nad Leea coaverted from
Pullmar. parlor cars %o coacnes, vere ¢f steel construction.
After a terminel sir-oreke tTest wog mede trnlg trein departed
fron aclentic Civy, 51.9 miles eost of Vernon, on the Penneyl-
veria-2cefirg Seasnore Lirnes, et @ p. m., accerding to the
disnaicuer's record of movement of trains, or time, pacsed
Vernorn, tne last open office, at 10:01 ». m., 8 minutes lete,
passed cipnel 2, thich digdleyed endrcaci-medivn, Dossed rﬁkn37
121-3, waicn dieplayed anproscil, pessed noue iz nal 28L, valca
disolayed slot-approaca, entered tne gingle-tras ck line mu
ewiten 25 and winile moving at a speed estimeted by tne crew asg
15 to 30 miles per nour the engline and the first seven cars
vere deru lcd.

Engine 3206 was derallcd to the souivh and stopned on its
left side Cown ftne cnbonkicat, witn tine front end sbout 17C
feet wvest of the voint of derallmrne ond abcut 20 fect soutn
of tne track. The eongince truck wasg detacned, the cab was
demnclisn:d, tne stecam end tie water ceonnections to tne 1left
wvater plass end to trne rigat wetcer columa wore broken, end Gne
lefs vreaooir sneet of tas firevox was ovent iaverd about &

inches. lhne czstern of the tender wog bedly drmazed end tne
rear-end sneet was vussed inwerd about 2 feet. Tae tender, re-
maining coupled to cpe engine, stoomed uncignt, badly damecseqd,
and at an angle of ebout 4% deazrses to the enjire. The Tirst
car becaore

-

cedrrated from the tenaer and tane gecond car ~nd
stopned on its left gife between tne englne and thne treock, witn
tne front end about 25 feet weet of the front end ol the englne.
Tre gecond c rr stooned on 1ts =Tt side =% i engle of about

T

80 desrees to fne treck, with the lelft front corner ageinst tae
. ST
3 d

cletern or thae tender. Tnz tiird c-r stonmed ”pright, prac-
ticelly zrcllel to siie sccoend crr, end agrinst 1t.  Thne fourin
cer stoovad upricnt, ccrocc tie Lrae™ omd o% =n angle of odout
20 decrees to it. Th3 117th crr stoonad unrignt, ocross the
trecll ane rt oen o aaslo of ecbout 45 degrecs ©o 16, witn the front
end oge .3t the Tl”ﬁt ficdr ol ..z tLiri ccr. Tne sixtn car
gtonped usrient, nortn or tac treck end withn tne front left
corner c~oinet tne lelt 9rck covner of tuc fiftn cer. Tnc
ceventa car stooped ”OTIJLL, rm otne rocdtel =28 in line witn
the treck. Tnc eecond, waird, fourth onéd Tilin cers were badly
drma-cred ond taie Tiret, eixtiv ~nd ecventh cera rere considerably

deomaged.

It wee clerr ot thz ticd of tne rcclicnc, wnicn occurred
aboul 10:02 ». m.

The tr-in-gervice za1slo¥oce kXilled werc thko conducter and
amen. LTrne rein-cervice emmloyee injurcd vrg tnc en-
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After trhe nccllont, an inasoction or ongine 3800 digclocad
tarc tue wirottle veolve wneg closed, tae veverge lever wosg i
dosition rTor fvll cut-off in forw-rd motion, ~ad the irfzoencdent
nnd the ~uoomstic br-ke vrlveg trere in running oogition.  fae
engine-truvck Tr-ne, gorin e, gwing linke, tr-nsom, bolster,
(rengverse oro~ceg ~nd center coasgtlany were 1n food candition
~nd conTformed to the nrescribed recuivemencs. Tne driving-5:
goringe, gdprini-s~ddles, soring nrnlelu, equnlizer rs, Tulcrung

~nd oing tere 1a sultoble condiitica Iar gervice ond taere oo
ro indicoation or fouling. Tne drivinc-Lox sroce cnd wednes,

tne rrdicl bulfer crgtings, tne uf'ller truck side-besrings ~nd
tne 1irchory ernonsion 010«\ cre vell lvbric-hced.  The drivins
Roxecg oved Trecly ond canere wog no indic-drcn ol aAny DOX
strikin , oc¢ £ac top or boatiom. The sovrin: g o the buvifer
crglin’eg were under mHroncr comdregelon., Tnoe chzinc-truck micols
~nd fnc ¢riviang-tmecl oscoiibly waro troaned -2 found To 0C
cpacod according to gnccilicrbtin~ng. Tnc mnlc concer-crgoling
cntered tie cn’ine-truck Temrle cnsting € inchics ond tacre v

¢ s
ne indiceticn of binding. Tac moin rode ond thc dnrnllcl rods
ere i1r alincmeont ~né tancrzs ttas nc indicrticn of fouling. Thac
m~in cazinc-{rome wog in truve nlincment crc2o0t tant tne tril-
Dicee neomver wog glizntly twigted re a reosvlo »F tne acrailment.
Tne droaxbrrg betreen Gae elpine ~nd the teader were in HSl-ce ond
int-c% N Hut were tvisted to btne left ~b-vt 70 legrees »° ° re-
cult or ¢ne derrilmnent. Tine tr-iler-ifruc: ride-berringgs - cre
Cienlaced durin. the der~ilment; novever, oicre v~g no indl

tion o1 ~a7 defective c-ndition n~via exigted Hrior to tne
~cciecnt.  There ~e ne glid-flct cont ~n ~ny wacel, nor snl
»reeorire bura in toe nroe v <f oar7 flengo.  Cicosurc mﬁnu~ -~ oone

.
wn2olg were g Irllows:

¥l-~a~c e ag YLre :
Mmool L”Eﬂﬁ“l'iel“ﬂb'mf ieknoaar o~y tTnicknogsg:diencicr

2. inc cruclk : : : : !
Lot a1 : 0.250 "'1” ¢ 1.250"  10.031": 135.750"
Alihe Tol 1 d 1t +1.220"  c.031": 1 35.7C0h
Lzrt Tn, 2 ¢ 0.280":1" ¢ 1.250" 10,031 135.750"
At .2 11" + 1.250"  :0.00" 135.750"

“riving thcele: : : : : :

orc v, 1 T 0.431":1. 9:0"

(v
[@RNe}

¢ 1" 10,0521 3.500" 78, 57“”
Aignt oo 1 :1.250%: 1.032Y 10,052 0.500" 175, L3N
Lot -0 2 : 0.312":1. 125”: 1.125"  :0.052%:  3.500" .78.104”
Rlgnt r. 20 +1.C032%: 1,13%7"  0.0Coh:y  G.BOOM 78,038
Left 7o, O : 0.375":1,125"%: 1.167" $0.031%:  5.500" :78.401" .
Al nt 1. 3 ¢1.062%: 1.2350" +0.0382":  3,500" 78,307
Tr-ilcr saocdgen : : : : !
Lelt : 0.500":1,104M 14C, 010"

O
DO
o

8}

A1

0.093" : 149, 000"

e

+1.125%:

e
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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 the turnout at swltcn 25 and was moving
at a speed estimated by the crew as 15 to 30 mlles per nour
on a 14°30' curve to tne right, naving a maximum supereleva-
tion of 3 incnes, when the englne and the first seven cars
were derailed. fThne curve 1s within interlocking limits, and
tne speed of trains moving on the curve ls governed by signal
indication. Home signal 26L, located ot the eastern limit of
the interlocking, displeyed slow-approacn for No, 1080. Thnis
indicatlcon required No, 1080 toc proceced witnin the interlock-
ing limits at a speed not exceeding 15 miles per nour.

The engine became derailed at a~ point about 214 feet west

of switch 25. Tne turnout at switch 25 is 64 feet in lengtn
snd the curvature 1s specificd as 12°30'. At the frog there
isgs a section of tangent track 15 feet long, wnich 1s fecllowed
by tne 14°30' curve. According to data furnisned by tne car-

rler, the moximum safe speed frr engine 3806 on a 14°30' curve

with a superelevation of 3 inches 1s ~bout 27-1/2 miles per
nour and the overturning speed 1s obout 47 milee per hour;

4

ncwever, at tne point cf dernilment thne superelevatinn was only

2-1/4 1ncnes. Tnere was no defective condition »f the englne

prior to the accident, and there was nn indication of dragging

equipment, defective trﬁck or nf any obstructicn neving been

on the track Starting at o point approximrtely 214 feet west
~f switcn 25, a flange mark rppenred ~n the inside of the nigh

rall and it extended diagenally ncross the nead of tne rall a

distance of about 6 feet. Frcm this pnint westwerd the snoulder

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

According to the statement of the enginecr, es No. 1080

wes opproacning signal 2, located 9,557 feet west of tne point
of nccident and whicn diesplayed approancn-medium, the epeed was

about 65 miles per nour. The engineer and the fireman were
mointoining a lookout ancad. The alr brekes nad functioncd
properly en route, the neodlight was lignted and tne engine
ned been riding smootnly. As the eng ine vagsed signal 2, thce
enginccr closed tne throttle ond mnde an 8-pound brake- pipe
reduction. Wanen the cnginc was about 1/4 mile west of signal

2 ne made o 4 or 5-pound reduction. At a voint about 1/4 mile

ecst of signel 121-B, which disgplayed approaca, the brokes were

released and the speed wos about 30 mileg per nour wnen cone

engine passed thet slgn~l. Wnen tne engine was rbout 1/2 mile
east of signal 26L, the fireman crlled toe slow-opproncn indi-

crtion disol*yed by th~t signol ~nd the engineer mede on 8-

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

At a point about 2,200 feet Gret of eignerl 26L, tne brekes
were relecsed and tnc speed wre about 22 miles per nour. Tne

o


http://approa.cn

ay mEe

e HTRE . ur,

- 11 - 2701

engine passed signal 26L at a speed of about 15 miles per
nour. He said tnat soon after the engine entered the turn-
out at switcn 25 it lurcned to the left and overturned.

I¢ could not e determincd wnen tne firceman and tne
conducter flrst became eowarc of anytaing being wrong, as
tney were killed in tne zccident. Tne flegman, wno was in
tnc fourtcentn car, cstimated the spced as about 50 milcs
per nour wnen the brakes were applied about 40 or 50 seconds
pefore ne felt two sudden lurches, and tnen the derailment
occurred. Tne speed was about 25 or 30 miles per nour at
tne time of thne accldent. Tne front brakeman, wno was in
the sixtn car, and the swing brakeman, wno was in tne
eleventn cer, were unable to egtimate the speed, as tney
were engaged 1n collecting tickots end the cars were being
moved undcr black-out rcgulations.

The last west-bound train to pass the polnt wncere thne
derailment occurred was Passcnger Extra 3728, wnicn passed
about 2 nours 356 minutcs prior to the time tne sccident oc-
curred. Thc members of the crew of that train did not ob-
scrve any vnusual condlbtion. Tne track foremen lest inspected
switecn 25 and thne track in tnls vicinity on thc dey previous
to tne occurrecnce of tne accldent and no unucval condition
ves obscrved.

In o test made after the accident, » trein similer to
thet of Lo. 1080 pasced signrl 2 at a gpeed of 53 miles per
nour, or 12 miles per nour less thon the speed the engineer
of No. 1080 estimerted nles trein was moving wnen it pessed
tnat signal. Tne tanrottle was closed o~nd breke apnlications
were mefe 1n the scme menner ns tne englneer of No. 1080 snid
ne mode them, The test trein passed signel 121-B at o speed
of 38 miles per nouvr and signal 26L rt o speed of 34 miles
per novr, or, respectively, 8 #nd 19 miles per nour grester
tnon Ttne speede tne engincer of No. 1080 estimcted nis train
wos movinl ag it prseed those egignels. Tne test Troin wog
opercrted west of switen 25 on the westword mein trock.

Congidering the movement of tne teet trein comprred witn
tne movement of No. 1080, cs dececribed by tne enginecr, and
the menner 1an vnich the engine becoame derelled, it appeors
thnat NMo. 1080 cntorcd thc curve ot o nigher spcod thnen tnat
estimated by tne cngincor. At o~ ovoint obout 160 feceot cast
of tnc DolntT of dererilment tne colincment changed from o
curveturce of 1387 to o t-ngent 15 feet long, wnicn wns folowed
by a curveture of 14°93C'. Tnese vari~tions wovuld cruse tne
engine to pivot and %to roll leoterally. Zvidently exceselve
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speed increrced tne nivotirg ornd ralling of the engine to
sucn -~n extent thr® tiho flerze of o vwneel on tne left slde
of tThne cngine mounted tne ni-n rail.

C"d@e

It 18 found thn+t thie ncciient was coused by eXcessive
gpeed on o gnarp curve.

Dnted ot Wasnlngtor, D. C., thic twenty-ecixtn
dry of Junc, 1943.
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By the Commicsion, (ommiesioner P

W. P. BARTEL,
(8ZAL)
Secretary.



