INTRRSTATE COILLERCE CONIILSSION

RIPORT WC, 3410

U THE MATTER OF MAITNT ACCTLIWT [NVISTIGATION

ROPORTS UUUER THS LOCCHCO0IVE INSPLCTION ACT
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Il

— e — — -

PUNNSYIV Al Li=R7aADT 15 3 sASHORL LIVLS

Auwust 27, luysy

sy —

Accident near Delalr, N, J., on July Z0, 1651, ccused by the
failure o a riairn ' rorc,

REPORT OF THE <OnMIZSICNL

PATTERSON, Commlssioner:

On July 20, 1951, c»ont 8:29 v,.n,, near Delair, ¥, J,, a
mailn rod on Rewdiny Company locomotive L70 Droke whilile the loco-
motive wns hauling o FPennsylvanla-Readiny Seashore Lines pacsenger
train at & rccorded speed of 50 niles per hour, The lirenan wos
killlead ano the oipginecer woz facally injured and died the follow-

ing day.

luncer avthority of section 17 (2) of th~ Interstate Commerce
Act the apove-entitlcd proceeding wus referred Ly the Comnmission
to Comnrlsloner Patterson for coaclceeration 2nd cizpositiol,
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DESCRIPTION OF ACCIIENT

Reading Company locomotive 120, hauliny northbouna Penn-
sylvania-Reading sSeashore Lines passenger train No. 1034, de-
parted from Atlantic City, V. J., July 20, 1951, at 7:3u p.m,
en rovie to Philadelnhia, Pa., and procecded withouv any known
unusual incident to a point near Delair, N, J., 58 milcs from
Atlantic City, where, about £:2% p.u., the left main rod broke
wille the train wes noving ot a recorded speed of 50 niiles per
hour. Thc end of the box section ac crosshead wrist pin weas
broken out and the front end of the rod dropped to the track;
was then throvw upward and baclk «nc struck tns boller, tear-
ing large holes in the outside and inside throat sheets.

The train consisted of 8 cers, a passenger-=baggage cuar,
6 cocches, and 2 parior car. The accldent oceurred noar
Delair, N, J., a point on the Pennsylvanic Railroad ¢ miles
from point of junction with the trarks of the Pamsylvanio=-
Reading Seashore Lincs, The track approaching the point of
acclaent was tangent and sliantly nscendivng lor a distance
of 2000 feet.

Marks on the road bed at point of failure showed that
front end of tie mhin rod drophed, struck and broks two ties;
apparently flew up und came cown aztin in alproximitoly 20
feet where the cuds of five ties were sacared off wnc tie rou
bed wag torn up. There vus ne cerallment ond no track d..nage
or nmerxs on the risht of wiy other than ot the point of the
ccceicdent., The principal dumage to thie locomotive conclisted of
the broken main rod; badly torn tarout sheets) damtge to a nun-
ber of fleilble stayholt slecves anc caps ot approginately the
norizontal center line, wnd camase to the rumiing vourd, nain
reczervolr, and air radiating pipes. Tic crnlneer remained on
tiie locoumotive «nd orouxht tihe trairn to .« stop witn the front
end of the loconotive on thn south end or the Delawere River
briége, 2379 teet fron tue polnt of the Accident,

The fireman's Hody wi.s found irins ag.inst the outsice of
the rijht track rall at o point avout 750 recv beyond tine point
of the wccident. The cipineer, declining assistiice from
menners of tie train crew, got off the loconotive ana walked
to the flrst 2or waiere first wid trecbment wasg piven., about
30 ninutes later ne was taken in an armbuluance to a hospitol
in Camdei, N, J., where he diec at 6:50 p.m, the following
cayv.,




DESCRIPWIONW O LOCONLOTIVE

Locomotive 130 was a #=6-2 type, Recding Company'l!s classi-
fication Gl-Sa, Huilt by the Daldwin Locomotive Works, Eddy=-
stone, Pa,, in June 19°4; cylindern 25 x 23 inches; lZ=inch
piston valves; driving wheels 80 inchos in diametor with full
tires; weilght in working order 273,600 pounds; trictive effort
40,900 pouncds. Tt was equipped with ‘alscnaert valve gear,
power operated roversec gear, and o Stancard stoker. The conical
-raetinl-stoyed type boliler, hiving a wide firebox and coubustion
ci moer, was equipred with a Scnmidt type superheiter and six
35=-inch dincmeter arch tubes supporting a brick arch, The boller
car~ied a working stoam pressure of 220 pounds per squarce inch,
The back head had two fire=door lioles, each ccoulppecd with a
rranklin vertical type fire door. The locomotive was also
equlipped with two Sellers 6500-gallon capacity non-lifting
injectors, two ll-inch Westinghouse air compressors, No, 6-5T
brole equipment, aund o Chicogo Pneumatic Company spcee recorder,
graauatcd from 10 to 120 miles por hour, The tender was rec—
tangular type, capacity 9,000 pallons of water and 15 tons of
coal, .-

DESCRIPTION OF PARTS INWVOLVED

The front ond of the broken miin rod was found lodged in
the throat shcet after the locomotive stopped, apparently held
in this position from the point of the accicent by a lubricate
ing oil pipe on which it rcsted. The separatced portion of the
rod, weighing a»out 10 pounds, front cnd kecy, key block, and
front end brasses were found necar the peint of the failure,

There werc no ldcutification marks on the fuiled rod and
its sourcc could not he detcinined., The rod was of "I" scction,
medium nickel carbon stecl, polished all over, It was fitted
with o two=picce front end brass to receive a 5H~inch crosshead
wrlist pin and a two-picce brass at the back end to rceccelve o
7-inch main crank pin. The (lstance betwcen pin centers of the
roc wae 125 inches., The outsica face of front end of the rod
hed Decn built up with babbitt metal to compensate for lateral
wear; this puilt-up portion of vabblitt metal was approximatcly
1/8 irch thick. The bore of tie front cnd brasses was' 1/32 inch
larger thon the wrist pin, The bore of the bacii end brassecs was
3/64 inch lor.er than the nain pin,
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e fuilure of the rod occurred at the tfront end of the
bot tor sectlon of front brass ©it, 2-3/8 inches wheud of the
center line of wrist pin, through a p“o*"eJulve frocture which
arted ot o 2ull mark under the owbbittenct.l liner on the
outsicr fuzce of tie rod (! prooreszed inwarce, Aporoxinatcly '
50 porcent of tic prozressive Iructur< appenrea to bHe iong
stunding, 48 perecent of wore recont origin «nd tine renaining
z percent of cross-sectlonal arce was & new broeall, The top
scetion of the rod also orole % the front cnd o1 the brass
fit, 2=3/3 1anbb annad of Lhe coenter lince of tan wrist pin,
wnd was a 100 worecent iiow shock brc&k. The top and obottom
sections of tnc rod at polnts of the Jrecks were l=5/8 inches
thick ond 3=7/8 inches widw, The main roo was bont 12 lnches
out of alignment, Sketch of {failcd rod wppears on page 8.

Irregular holes were torn in the ontUL nd Inside throat
shcets by the end of the broien roc, Tue opcnln; in outside
shect, upproximately 31 inches lony, counsioted of thrce cone
nceting holes, located bemreen the Zund and 4th verticel rovs of
stayobolts from the left sice ond polnts 4 inches to 35 inches
above the rud rine, The aottom hols was approximrtely 4 inchoes
wide and 8 inches long, the middle holr approximately 5 inclies
wide cnd 8 inches long, il the tep hole approximwtely 5 inches
wide wnd 10 inches lon,, with shect torn detween thn holcs.

Two holes were puncliicd in the inside threwt snect cirectly in
line wit the holes in outoian sacet. he bottom hole, i incacs
rbove the mud ring, citomded verticnily approxiriately 3- -1/2
inchcs and won 5=1/% in c‘wq wir.c, Tanc sccond hole, b incacs

avove the dbotton hiole, €itended vertliceadily u}‘”ﬁvimut(ly 12
incihcs and hod o maYimum wicth o0i 7=L/4 lach:os. Wne holes were
adjacent 2ad to the lcoft o . arch tube a6 tie sooeat vas torn

betwoen the noloo nuwe the «ren sune nola,

A nunoer o7 flexiole stuybolt sicwy s

p
board, melll reservolr, "0 alv raciiting ol
el the oroken ved strucen the lcoft ruco cf

and cLps, running
peg weore dnneyed

The Tront end .y, Moy plock, «nc ront -md bri.sues whicn
were fouwd. ot the scenc of tho tecicd nit woere in good conditlon,
Trhe left crossnced pin wan Jound indiet in erosshcad and in
so0C conciblon, The crossnce d, pilsto., ,uldez, gulde yoiuce, all
nlde rods, right mein rod, ..ao valve nobtlon: on weth silaes woere

not deméerod ane were 1n good ~onditior,

‘ )

There wis 1o cvicvence thet the onoine nod Hecon working
vyater ane the walls of eylinCern wore wdocuately lubricotoed,
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Therc werce no markigys or bhe piston he .d or cylincer heads
to show thcre hia bren any forcion object in the eylincoer,
The drivin: bozoes, choon, t.ace wed2cg were oxeanined and {found
in gooa condition. The oylinf“r cocls which wera hand opor=
ated were tostod and found workin~ satisfoctorily. rfire
coors were tented ond found ONo“'*lq? properliy,

The Loiloer h%d been cntirely drained ~nd cbhout ll the
fire ond osines 2iG ween Hloan from tho Tirchox by pressure
from the cscenning vatcr urd stoeam from oonc holes in throot
snccet,

TUSFAOUTION LD "L PAIR REPCLTMS

hils rod was l..st incpentced

Compony rccords indicnt.. that t
195%, at Cincden, M. J,

by magnaflux mcthod on April 27

The locomotive received clasc i repeirs at Reading shops,
Rc2dine,, Pa., April 72, 1“‘0; nileage since class repairs
31,715 miles. .5t annu .l inspectiosnr was macde .t Cancen,

M. J., &pril 1, 1951, LHJL qurrterly insp cbion Wi.s m)uk ot
amden, N, J., on ApLril 27, 1951. Luast montnlj inspection

was mu.de at Camdoen, N, J., on Juns 26, 1951, L .st dcaly
inspection was mace .t Atiocutic City, If, J., on July 20, 1651

.

Daily insvoction reports {rom June lsbt to time of wcci-
dent filed ot Wilduood, Actlontic City «nd Camcen, N, J., the
only points fromn whicn this locomotive was dispe tened, wore
cruiined and thesce reports ¢id not shos any items which
nignt have had a neurling on tic accidant.

SUIARY O LVIDILCE

Investiation with troin crow doveloped that the conduce-
tor converscd with onginocy prior to depurturc of Truin 1034
from Atlontic City and the onpincer nade no statcmoent regord-—
ing locomotive 130, The troin procceded from Atlintic City
to point of acclcent wothout storn, troudlc, or unusucl con=
citionc. Just prior to the point of i ilurc, the Ttruiin crew
noted that the spced of traln wes velny reduced w%icﬂ 2t
firet was thou it tn me o siow «own for the bLelawarce River
bridse. About this tine the Luind,endr, who wi.s in rivst car
in troin, heerd o muffled rxylosion cnd dedris strike the car.
Other mcmbers of troin crow, who were farthoer back in traln,
opserved steonming of wvindows and steam alony train., Tho
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memocrs of the Triin eruw wore w. 5.2 o nteve whsre the staon
and e ter stopped blowiiy, feon Ui loconioTlilve, Hubt 1l con-
currcc thot toerce wes 1o st 20 or wihber comin , rrom locowotive
when train come to rect,  lLome of the Lyiain orew midce en ln-
apection of the loconoscive foilovii,  cold .at,

The road Zorcuon oF enulws gbtotod L.t whcen ae got on
the locomotive, folliowlns cccrcontt, ac fouvad the roeversc lover
In Jorward motion at toout 50 porcont cut oft, tioottle in
closed pouition, cuton..tic orolic vidve in enwc» ey posltion,
ana votn virc doors closed, o noc.da ticre wos ne otedaa pres—
sure on Lhie locomotive i 1o walor in thos weeter gioss, e
then ononea lett flire door une ov:wrved thet tiacre w 3 no firc
in the [ircbox .nd Tn.t thwore wis o hol- 1n thoe {lrepox siect
et the left froat corner,

~

) T o
D ol ‘VD\)_.\)A

The fallure in tae mrin »o0 whicn o.use 6 thils ncceldent
occurrcd taroush o pro r.oscive Jroeture 2t tiic Juncturce of
the potton roil ond curved end of tae box scction tht houscd
crogsher.d wriat pin orasscs.  "h. voint of origln of the
primary prOSPLSELVO satigue fricctur. apnecred o Mo in
goll or tool narii at the cornce of clie outer face of the rod
~nd the top su-fuce of tic lorer rall (nd was hidden bensth
the face Hobhitt thrt o Hlen «pplicd » coun? of wxoeuss
1sto 1 venr,

lecnanic b conditions were 1 rticulirly favoranle to
QCVOlOpmhnu of f«tiguc ficctures ot tin point of failurc nd
includced cthe following, fonooras

A, Heocvy temsile strosses in the ton and
wottorn ri.it: wnlnn vari*d frow zoro to
O omaximunt on caclhs roryard pilston stroke,

B, Dovelonu:nt of shory zorners of the nox
seeblon resulitin, froa woar of thc oucer
e inner fo.¢ oot Sl rod o which,
buciuse of noross conceonti.tion, worc

auoject Lo crocklin.,

C, Prcscncce of poll or cool marks at or ad-
Joeent vo stress concentrotions in which
tne notely effeet weuld promote cracking,




D. Application of face babbitt could adverscly
affcect the results of a mognaflux test,

RECOIL ENTATION

It is rccomucnded thot cpplication of fucc LHubbitt to
crosshend cndés of main rods be prohibited; that tool marks or
surfice defeets De clinminatcd frow highly stressced rod sioc=
tions and that fillcotod corncrs be nroperly maintained,

CAUSE O 4CCINEl™

It is found tht tinis acccidont woes cnuscd by tue farlure
of & main roa tiarouvza prooroessive froctuvre ot gall mark under
eboltt-metel liner ~1L front cac of the bottom cceetlion of bHrass

it in oucside foece of tlhe rod,

Datzd ot VUoshington, . C,., this 27th coy
of Auvgpuvst, 1%51.

Ly thc Counmission, Comnissloncer roattoerson.

W. D. wARTRL,

Scerctary.,
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SKETCH OF FAILED FRONT END OF MAIN ROD
RcADING COMPANY LOCOMOTIVE 130



