INTIRSTATYE COMIIERCE COMIISGION

VASHINGTCY

INVESTIGATION NO. 3123
THE PEZXNSYLVANIA RATITROAD COMPANY
REPORT II" ¥ ACCIDENT

AT PHILADELPHIA, PA., ON

N

AUGUST 15, 1947

b




Railroad:

Date:

Location:

Kind of accicdent:
Train involved:
Train number:
Engine number:
Consist:
Estimated speed:
Operation:

Tracks:

Weather:
Time:
Casualties:

Cause:

- 2 - Inv-3123

SUMITARY

Pennsylvania
August 15, 1947
Philadelpkia, Pa,

Derailment

£ cars
15 m. p. h.

Interliocxing

Four; crossover; 0.84 pesrcent
descending grade eastward
Clea

1 killed

Defective engine truck
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Accldent at Fhiladelphia, Pa., on Aucucgt 15, 1947, caused

L’ a defective engine truck.

1
EPORT OF TEHE COIIZISSION

[y

PATTERSON, Commissioner:

Cn August 15, 1247, there was a derailment of a
passernger train on tre Pennsylvania Railrnad at Philadelphia,
Pa., which res:’ted in the death of one employee. This
accldent was investipated in coajuncticn with a representative
of Pennsylvania Public Utility Commission.

1

Uader authority o section 17 (2) of the Interstate Com-
merce Act the alove-entitled proceeding was referred by the
Comaission to Commissioner Fatterson for consideration and
dispositicn,
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Locetion of Accident and llethod of Cperaticn

. This accident occurred on that part o7 the Philadeliphia
Terminal Division extending between Zoo Block Station and
Broad Street, Philadelphia, Pa., 2.4 miles. In the immedlate
vicinlty of the point of accident this is a four-tracl line,
over viich trains are operated by signal Indications. The
main tracks Trox south to north are designated as traczs lo.
1, No. 2, No. 3 and No. 4, Withln interlocking limits at
Zoo Block Station a crocsover, Eu? feet long and designated
as crogsover 43, ccanccts tracks No, 2 and I'ce. 1, and 1T 1s
facing-point for eastbound movenents from track Lo. 2 to
tracz Jdo, L. The west end of thig cirrogsover consists of a
double-slip croesing, and the rest slip-siitech points are
3,350 feet east of the torrer. The tratn involved was belns
operated from treck ilo, 2 thrcush crossover 43 to track No.
1, and the derailment occurred T23.2 Teet east of the st
slin—-stitch points at the east frog of the dorble-glinp switceh
crossing. From the rest on track fo. 2 there is a 5°30]
curve to the left 480 feet in length, a tangent 461 fect and
a 4° curve to the rizht €35 fcot to the west slip-gwitch o "nts
of the double-slip crosciag and 170 Teet eastward. The goode
is 0,84 percent descending eastward,

The structure ol the double-sglip crossing consists
cf No, 15 rigid-type frors 25.3 feet in l:ngth, 130-pound
switch-points, movable-pointe and rail scctiong, end 9-foot
guard rails. The anzle of each frog ils 3°49'05.9%, Thc
maximum curvature cf the south ocuter slin-rail is aprroxi-
mately 7°. The Gistance betwecen the rage line ol the east
frog to the face of the crocsover guard rail is 4 fecet 6.5
inches. The crossing is 1laid on 109 switch ties. rfhe
distance bobvenﬂ the centerlines of track i1o. 2 and tra
o, 1 is 12 feetv 2 inches. The trackz 1s wallasted with

crushecd stone to a depth of 24 inches.

Approach signal 877 and home signal 40L, wnoverning the
movement involved, are, respectively, 2, 75o and 1,023 Teev
west of the point of accident. These q1gddls are of the
position-ligkt type, and tie involved aspccts and corres»honding
indications and names are as follows:

’ Signal Aspect Indication Nase
877 Three vhite lights Proce=d Ap»hro-ch-
in diagonal posgi- apnrosching mediul.
tion %to the right next sigrnl
over three white at Medium
lights in vertical spe-=d.

position

o
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40L Three tuite lights Procsed; Medium Mecdinm-
in horizontal speed within * cle ».
position over interlocxing

trree vhite lights limits.
in vertical posi-
tion

The interlocking at Zoo Block Station consists of an
electro-pneumatic machine haviang 145 working levers. Approach,
time and detector locking are proviced.

This carrier's operating rules read in part as follomus
DEFINITIQNS

* % %
4
Kedium Speed--dot exczseding one-half the speed
authorized Tor passenger trains but not exceeding
30 miles per hour.

&

e
5
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The maximum authorized speed for the train involved vas
30 miles per hour. The maxinum autshorized speed for all
trains thr ough the crossover involved 'as 15 miles per hour.

Descrintion of Accident

No. 1054, an east-bound first-clasg nassenger train,
consisted of engine 127, a 4-6-2 type, and six coaches. All
cars were of stesl construction. This train passed Zoo Blocl:
Station at 7:22 a. m,, £ minutes late, passed signal 877,
which Cisplayed proceed- aooroavh+n”~1byt signal-at-nedium-
speed, passed signal 40L, which Mlsbi wwed proceelC-medium-
speed- 11tn n- lnuePlOCklug—leltS, and vhile moving on traci:
o, 2 a2t an estimated speed of 15 miles mer hour 1t entcred
crossover 43, which tas lined for movement Jrom track l'o, 2
To track No, 1, and the engine and the front trucks of the
fender and the first car wecre deirailed.

The engine stonped on its right side on track No, 1
anc in llne vith it, with the front end 272.5 fect cast of
the point of derailment. The cab of the enrine was practically
demolished, and the engine and the ternder trere otheririse
considerably damaged. Tho first car was sligntly damaged

The encinecr was kxilled.

The weather was clear and it was daylicght at the time
of the accident, which occurred at 7:25 a. m.
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The total tveight of engine 127 in working order 1is
273,600 pounds, distributed as follows: Engine truck, 3&38,00C
pouads; driving wheels, 176,225 vounds; and ftrailer truck,
58,575 pounds, The specified diameters of the engine-trucx
wheels, the driving wheels, and the trailer-truck wheels are,
respectively, 36, 80 and 54 inches. The driving wheelbage 1s
13 feet 10 inches long, the total length of the engine wheel-
base 1s 35 feet 7 inches, and the total length of the encise
and tender is 80 feet 9-3/4 inches.

The engine truck is of the 4-wheel type, its wheelbase
is 5 feet 8 inches, and the distance betireen the center of
the engine truck and the lio. 1 driving axle is 8 fe=bt 4 inckes.
The Jjournal boxes are mounted inside the wheels. Two equal:zing
bars extend between the Jjournal boxes on each side of the truck.
They curve upword at cach erd and are seated upon the tops of
the journal boxes. Semi-clliptic springs, which are cambered
dovmward, are arranged longitudinally and suspended by hangers
betiween the sets of ecualizer bars on each side of the truck.
These springs are seated against the lower surfaces of the
truck sicde-frames. The caualizer bars arc 7-1/4 inches wide,
1-1/4 inches thicx and 7 feet 5-1/2 incnes long. Holes 1-13/16
inches in diameter are provided for the insertion of 1-3/4-inch
spring-nanger pins, and arc svaced 3 feet 6~1/4 inches apart.
The spring-henger pins arc of cese-nardened steel, The cngine
fruck 1s provided with a suving bolster having a female
center-plate cast integrally on the top surface. Tiic lateral
motion betreen the suing bolster and the truck frame 1is
restrained by swing links. VYhen the engine truck is mounted
in working order, the male center plate, which is bolted to
the cylinder-scddle, engages the female center plate of the
truck bolster. The arrangement of the center plates, the
swing links and the bolster nermits the cagine truck to pivet
ant. to move to either sidc of thc centerline of the cnoine
proportionetely to the curvature of the track. The bolster
assembly is arrenced to rescist lateral movement with resnect
to the ecenter plate proportionate, to the force required to
deflect the cngine from a tangential line.

The tender is rectangular in shape and 1gs equinped vith
fwo 4-wheel trucks. Its cepacity i: S,000 mallons of water
and 15 tons of coal. The weight of the tender loadcd is
183,700 pounds.

The last clasgs 4 repairs vere completed during April
1947, the last monthly inspectron and repalrs were comple
on July 22, 1947, end the last trip repairs wvere completed
01 fugust 14, 1¢47, The accumulated mileage since Tne last
clags rapalrs wae 4 5680 miics.
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Dliscussion

interlocking 1limits at Zoo 3lock Station Mom track No, 2

through crossover 43 to track I'o. 1, and the controlling
siznals rere displaying proper indications for this movomont
The maximum authorized speed for movement through thé crossover
is 15 mileg per hour. Ho. 1054 was moving through the
crossover at an estimated speed of 15 miles per hour when the
engine anc the front trucks ol the tender and the first car
were derailed.

The route was 2ined for No, 1054 to proceed within '

The first that any member of the train crew knew of
anything being vrong was when the derailment occurred. The
fireman said that immediately after the engine entered the
croscsover he felt an unusual movement of the front end of
the engine, then the enginecr noved the »rake valve to
ernergency p081ulon but the engine overturned to the right
before the train could be stopped. The engineer wags kllleq
The brakes of this train had been tested znd had functioned
properly en route.

Examination o7 the track throushout a considerable
distance vestward Tfrom the »noint of cerailment disclosed
that the surface, alinement and gage were well maintailned
for the maximum authorlzgd spced. There tas no indication
of drazging equivpnent, or of any obstructlion havin~ been
on the track.

The first mark on the track structure was an abrasion
on the inner face of the ricnt guard rail at a point 18 inches
immedlately west of the point of the cast frog of the double-
slip crossing of crossover 43. This mark coatinusd eastrrard
along the inner face of the zuard rail to a vpoint oprosite the
frog point, then it apncared oin the top surface of the guard
rail a distance of 3 feet to the eastern cnd. At the Froq
point a flaage mark appearcd on the top surface aad extended
diagonally outward %o the hcel of the frog. Eastuard from
this point a distance of about 35 feet flange marks appbared
on the ties inslde the right reil of the crossovar and outside
the left rail. From this point eastvard the track structure
was displaced or torn up tc the point where the engine stopped,
Examination of the engine discloscd that the engine- .
truck tvheels 'rere of good contour. Both axles werc pent and
the pedestals were brokcn as a result of the dcorailment. The
spring and the equalizers on tne rigcht side were displaced
and the heads of the rl:ht spring-ranzer pins erc btroxen off,
but the hengers wcre intzct, The fracturc through the No. 1
pin was noew, but the Irrctuwe throvgh the No. 2 »nin consisted



of a progressive detail fracturs, vlich covercd ahovt 25
porcent of the cross—sectional area. The llo, 1 pin ha? broken
near its outer end in sucr a manner so as o free the right
outslde equa’izer bar, but the pin remained in Dlace in the
front e;l of tre ingide egualizer bar. The pin wag 9-3/4
‘nches oab and 1-3/4 inches tlichk, and was fitted at 1ts

outer end uvith a hecad £-3/% inches wide and 1,4 inch thick.

The inner end vas recuced by tureading to 1-1/2 inchss, aad

was provided with a hole for the irsertion of a 3/8-inch cotter
pin. normally the »in 1as secured at its inner end oy a

nut 1 inch tthﬁ and by a cotter key., Under normal concitions
the vin rotates freelr in ite besrings. Examinatlion disclosed
that the pin involved hed been secured by a nut 1~-1/4 inches
thick and countertored %o a denth of 5/16 inch. The counterbore
extended over the body of the »in so that the beerint curlace
of the pin vas srortcned 5/3i6 incr. After the nut vas
tightened, the ecualizers Touled the syring hanger, and tias
resulted in an unusual stress being excrtad on tre nead of

the bolt., Trig stresec resvltad i the head beconing chiprod

to the extent that the outside coualizer wtes imgecured at 1ts
front end., Apporently, ©

, tlir condition llad not exlsted over any
lonz period of time az there "ac no iadlic .L*on of the Jjournal
boxes having becn overneated. Thos defective conditon
resulted in an unequel Jistridution of the springborne welght
on the engire truck stificiently Tor the ricrt front Joulnal
Dox to rise in ite pelestal jas, and tllen the ovter edse
became wedged in that position. As a result ol this condition,
the engine truck Dbocame pract;uaT?v ririd, and wnen the cengine
entered the crossover the right front waeel of the zngine
Truck mounted the guard roail and the left front whoeol struck
the frog point, then the rceoneral derallment Tolloved.

sause

It is found that this acciden®t was caused by a defecuive
eazine truck.

1gt n D. C., this tenth
13
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By the Commission, Commissioner Patterson.

( SEAL) . P. BARTEL,



