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Railrcad: Pennsylvania
Date: May 1, 1947 j
Location: Warrior Ridge, Pa.
Kind of accident: Collision |
Traing iavolved: Freight : Passenger |
Train numbers: Extra 8744 West : 67
Engine numbers: E744 : 5512
Consists: 65 cars, caboose : 15 cars
Estimated speeds: 5m. p. h. : 57 m. p. Wy
Operation: Siznal indications i
Tracls: Four; 3° curve; 0,17 percent {
descending grade -restward
Weather: Misting |
Time: 1:47 a. m.
Casvalties: 5 xilled; 53 injured
Cause: Operating a freight train in vhich

the lading on one of the cars vas
not adequately secured



NTZRSTATE COMIMERCE COMMISSION

INVESTIGATION JC. 3101

IN THE MATTER OF MAXING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDZINT REPORTS ACT OF MAY €, 1910.

THE PENTISYLVANTA RATI ROAD CONMPANY

June 9, 1947

Accident near "arrior Ridze, Pa., on lMay 1, 1947, caused
by operating a Ireight tl,ln in hhlch the lading on
cne of the cars vas not adsquately secured.

1
REZPORT OF THE CCMITISCICU

as ol

PATTERSON, Commissioner-

On lay 1, 1947, there was a collision between a
pascenger train and projecting lading of a car moving in
a freight train on an adjacent main track on the Pennsylvenia
Rallroad near Warrior Ridge, Pa., vhich resulted in th
Geath of & vpassengers and the injury of 53 passengers This

accldent was inveatigated in conjunction vith a TEW“O”eWtBUl“D
of the Penasylvania Public Utility Commiscion.

II l
Under authority of section 17 (2 of the Interstate Com-
¢ merce Act the above-entitled proceeding vas referred by the

Commission to Cornnissioner Patterson for consideratioan and
disposition.
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Location of Accifent and Matrked ol COperation

Thls eccident occcurred on thac part of the Middle
Division extending ovetween Division Post, near Farrisbures,
and Division Post, near Altoona, Pa.. 123 miles, a four-
track liae in the vicinity of ihe noint of accident, over
wnich trainsg moviag with the current of traffic are operated
by automatic block-gignal and cab-signal systemc. The main
tracks Ifrom south to north are designated as Yo, 1, eastvard
nascenter; No. 2, castward freight; No. &, westvard frelcht;
and llo. 4, wegtward passenger: The freight train was being
opereted on track Jo. 3 and the passenger train on tracx
No. 4. Thke acecicent occcurred 101.5 miles vest of Harrisburg
and 1,525 fect west of Warrior Rifdge station. From the east
traciis Nos., & and 4 there are, 1r guccresgsion, a tangent
4,699 fect in length, a compound curve Tto the left the
mazimun curvature of which is 5°45', 1,520 Teet, a tanzent
1,990 fect and a 3° curve to the Pl?ﬂt 292 feet to the poinrt

accilent and 1,622 et westvard., The trade is 0.11 per-
cent descendLﬂg weslirard.

~

A% the moint of

ac.iient the distance betveen the center-
lines of %racks dng, & and 4 is 12 [e2t 1-1/4 inches. The
super—-clevatior on the &° curve at the »nint ol accident is
5-7/8 inches on track No. 4 and 4-7/& iaiches on track Fo. 3.
Automatic sicnals SOVDW“lR- rect-Dound movements oo
tracks Wog. 3 and 4 zare mounied on 31gja+ bridgee 2067,
loceted 1,003 feet ecash of tac annL o7 accicdent. These

signals are o7 thz position-lirht Syrv
lichted. The cab s;gnmlo are of *u
tion-light tine. The involved aspe
indicatiocns leplayed b tlie ways 6
signals of the freienht t“ain and

ictely »rior to the aczident vere a

ancd are approacl

ie Tour-indication poasli-
cts and corresponding

le sicnals and »y the cab
1e

s

h (D

m"!"F

naegenger train l1mmed-
followg:

Signael Track Eaneet Indication
2067 3 Threec vhite lights Stop; then proceed

in lorizontal a7 Regcoricted
posJulon over gnced.
white marker

Cab é nal Z Tvo vhite 1i71%s Pracced at Restrictoed
in Cia7onal soecd.
nosition to tle
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2067 and 4 Three white lights Proceed.
cab sigaal in vertical
rvosition

Operating rules read in part as follows:

DEFINITIONS

* % %

Cab Signal--A signal located in engineman's
compartment or cab incicating a condition affecting
the movement of a traln or enzine.

g % %

Restricted Speed--1"ot excecding 15 miles per hour
prenered to stop srort of train, obstruction or switch
not properly lined and to look out for broken rail.

16, Comnunicating Sirfnals

Note--The signals rrescribed are illustrated
by Yo" for short sounds; " " for longer sounds.

Sound Indication

(b) o o “hen running--stop at once.

76a. Engine and train crews as Ifrequently as
opportunity permits must observe engines and cars
in their train, moving ané stancing, to detect any
conditions that mi~ht interlfere with the safe
movement of trains.

102. Vhen a train is disa»led or stopped
suddenly by an emergency application of the air
brakes or other causes, adjacent tracks as well )
as traczs of other railroads that are liable to
be obstructed must be protected at once in both
dircctiong until it is ascertained trey are safe
and clear for the movement of trains.
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514, VWhen cab signal indication changes to
Restricting, a train or engine must reduce speed
at once to not exceeding Restricted speed.

A train-communication system known as a trainphone
systen, which 1s in use on the division on which this acci-
dent occurred, is provided Tor communication between employees
at wayside block stations and employees on traing, betireen
eriployees at the front end and the rear end of freight trains,
and between trains. Where train equipment i1s provided, it is
installed in the cabs of passenger-train engines, in cabooses
and in the cabs of freight-train engines. The block stations
at Hunt and Spruce, located, respectively, 4.5 miles cast and
7.5 miles vest of the point of accident, are trainphone-
equinwed stations., Special instructions governing the use
of the tralunphone system arc provided in the timetable.

The maximum authorized speed was 50 miles per hour for
the freight train moving on track No. 3, and 65 milcs per
hour for the passenger train moving on track No., 4.

(VA9

Degcrintion of Accident

Extra 8744 West, a west-bound freight ftrain, consist
of cnglne 6744, 65 cars and a caboose, passed Hunt, the 1
open office, 4.2 miles east of arrior Ridge, at 1:20 a. m.,
stooped at signal 2057, which displayed stop-then-procecd,
and while 1t was moving on track No. 3 at an estimated speed
of 5 miles per hour a steel plate, which projected from the
seventeenth car and fouled track Yo, 4, was struck by lo. G7.

ing
ast

Yo, 67, a west~bound passenger-train, consisted of
enginc 5512, a 4-4-4-4 type, one mail car, one bagrage car,
one nasrenger-bdggaze car, two coaches, two sleeping cars,
one dining car, onc lounge car and six sleeping cars, 1in
the order named. All cars were of stecl. construction.

This train passed Hunt at 1:38 a. m., 35 minutcs late, passed
signal 2067, which displayced proceed, and while nmoving on
track No. 4 at a specd of 57 miles per hour it' struck the
stecl platec,

. The equipment of Extra 6744 West and No. 67 was not
derailed, The first mark on the cquipment of No €7 was a
scraping mark on the 1lcft side of thne cab of the cngine
immediately below the cab window. The handholds at the
left gangway on the engine and tender were bent castrardly,
and the left side of the tender weas slightly scraped. The
left side-sheets of the first, third and Tifth cars were
dented invard and cut near the tops of the cars, The left
top corner of the vestibule at the east end of the third car
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was torn loose and went outward about 2 feet. The left side
of the fourth car was sheared at the window line throughout
the length of the car, and the interior fixtures on the left
side of thisg car were demolished. The casualfies occurred in
this car. During its contact with the equipment of No, 87,
the steel plate from the seventeenth car of Zxtra 6744 Vest
was rotated forward and dislodged from the car at the end
gate at the west ead. Then this plate came in contact with
steel plates loaded on the sixteenth car of Extra 6744 West,
crossed over the top of the fifteenth car, struck the east
end of the fourtesnth car, and becane embedled in the ballast
about 26 inches below the rails of track No. 1. The top plate
in the middle section of the lading of the sixteenth car was
forced to the south when it was struck by the plate from the
seventeenth car, and one end of this plate became wedged be-
tween the ties and the base of the south rail of track No. 2
and the other end extended over the top of the 1orth rail.
Immediately afterward, the engine of Extra 6893 East, an
east-bound freight train moving on track No. 2 at a speed

of about 5 miles per hour, struck the stecl plate which
obstructed this track at a poinv about 35 feet west of the
point of collision, and the Nos. 2, 3 and 4 palrs of driviag
wheels and the trailer truck of the engine vere derailed.

The engine stoppad upright and in line with track No. 2 at a
point 48 feel east of the point of derailment.

It vas misting and visibility was restricted to a dis-
tance of about 150 feet at the time of the accident, which
occurred about 1:41 a. m.

The fifteenth, sixteenth and seventeenth cars of Extra
6744 Yest are goandolas, and were loaded with stecl plates of
various dimcnsions. Reading 20875, the seventecenth caxr, 1is
of stecl counstruction of the fish- bel‘y underframe type,
cquipned with drop-end gates and wooden flooring, and was
built in March, 1923, Its lightweight, capacity and load 1limit
are, icspeutlvnlv 49,500, 140 000 and’ 160,500 pounds. The
heizht above the toos of the rails is 6 et 7-1/2 inchcs, the
outside uvidth is 10 fect 3-1/4 inches over the top angles, and
the length over the striking castings is 48 feet 7 inches.
The inside length, width and height are, resnmectively, 46 feet,
9 feet 6 inches and 3 feet. . The trucks ar'V of thec 4-whecl
type, having 33-ixach nultinle-irecar tvrought stcel whecls, ALAR.
axles with 6 inch by 11 inch journals, and a clustcr of five
double—coll helical springs at cach side of ecach truck, The
trucz centers are spaced 37 feet 7 inches apart, The body
bolsters are equipped vith rocker-type side bearings spaccd
50 inches apart. The truck bolsters are equinned with steel
plate side-bearings, 1/2 inch by 4 inches by 12 inches. The




S

. d*“r f this car coneigted of 1 teel nlotes, and the

Lot welzht of the car and e lading wans 135,395 pounde.

Tnesp pWaues varied Trom 112 inches %o 125 inches in width,

from 200 iiuches to 235 1nches in lensth, and from 1/2 inch

to 1 inch in thickness. The plctes vere loaded at an angle

of about 30 dezrees to the flooring and in three piles. The
riles at the west end and at the center consisted of Tive plates
each;, cad Tthe pile at the east end consisted of four p;atn

The end piles extended to within distances of 1 inch and —1/
inches from the ends of the car, and the center vile overlanped
the end piles about 28 inches. The lading of the [ifteenth and
sixzteenth coers of Extra 6744 Vest also consisted of steel nlaues
of various dimensions, similarly loaded in the cars.

Discussion

The investi ion disclozed tha* on April 229, 1947, a
shipment of steel Dldtes had veen ¢0"”ed on three rondola cars,
B&M ©2428, Reading 7045 and Resdinz 20575, at the plant of
the Lulens Stzel Commany, Coatesville, Pa., Thic shipment
a3z cestined to East Pluuﬂbur@h, Pa., via the Reading Company
2ad the Penngy 1varuc Railroad. Thsse cars verc moved fron tie
»lant of the L S. ty the Reading Company, and wcre Gellvered
ir a cut of 47 cars lﬁ intercherge to the P.2.R., and were
accented by the latter-mentioned carrier at its —est-bound
reooiVing vard at Enola, near Harrisburg, Pa., 22.6 "*135 cast
of "arrior Ridge, at 11:32 a. m., April 30, 1947
various switching movements, these cars wele ass
train of Extra £744 West, which devarted from En
10:1€ p. n., April 30,

-}_J

tre
fl about

O -
}——'3

Ixtra 6744 West was moving on track No. & at an estimated
speod of & miles per hour, in territory where the maximun
authorized gpeed for this train was £0 mlles per hovr, in

’
commliance vith the stop-then-proceed iadication displayed oy
siymal 2087. The headlight was lighted bri "~ "y, and the

engincrien verc maintaining a lookout ahead. The front bralieman
ras in the ganguvay of the engine, and the conﬁuctgr and the
flagman were in the caboose. The members of the crew of this
train were aot awvare of anything being vrong until after the
acclcent occuried, when the enginesr heard a werning to svop all
trains being broadcast on the tralnphone by an emplovece on the
cngine of Vo. 67. Extra 5744 VWest was stovped vith +ne front
end and tho rear end, respectively, 3,80 foet and 700 foot vost
e

J

of the voint of accicdent. Inmbdlutc;y afterra: 4 exa mﬁd tion
Cisclosed that a steel plate projecting from the seventconth car
of Extra 6744 West had fouled track 'o. 4 and had been stiruck

by No, &7.
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As No. 67 was aroroaching the point vhere the cccident’
occurred t pecd was 97 miles per hour, as incGicated by ~he
DeQdOIGDGT ulth hick the engine is ecuinned. The maxinmum
ized eed for thls train moving on traclk No, 4 is G5
ir, The brakes of this train had been tested and
ed properly en route. Thne headli~sht was 1i~l.ted
¢ ithe enmineer was maintaining a loozout anead,
vas standing on the decl back of the bollerhead,
Eecause e vest-bound freignt train vas moving on trrclz Do. 3.

authorize
miles per h
had functio

e

A rozd Iore an of engines was in the tenter of the engine.
The members of the train crew were stationed in various cars

throughout the train. Signal 20€7 and the cab sigrals on the
engine displaryed proceesd., The first the employees on the

nrine xnev of anythinz being wrong was when they heard en
uansvel nolse at the laft side of the engine, and the eagineer
made & 10-rouad brake-pipe reduction., Immediately afterard
a stop sigral tag souanded on thne communicating sirnal, anc %the
cnminecer moved the brate valve to cmercency po ition. Wo. 87
stopped 7itnh the front or the engine about 6,000 feet west of
the poiant of eccident. The Tirst any member of the trala crev
was et'iarc of anything oelrg Tirong was when a brakeman, wvho vas
1in the rear cad ol the third car, heard a sudden impact a~algst
the 1left eide of the car, and he immediately gave a stop sigaal
oa the Troln communicating system.

Under the rules, the mcmbcrs of the crev of o, 87 trore

reauired %o nrotect adjacent fracks in botk 6’"~ctlonq Then

the train vac stopped as a result or the cmgergency appllication
of the brakes. However, the engine of Txtra 6693 Fact 10Ving
on track Lo, 2 kad passcd the rcar ends of Vo, 67 and Extra
6741 WTcst before these trains vere stommed. "Then the qnrinac

of Extra 6692 East was derailed, this train vos moving at a
speoc of about 5 miles wer hour in compliance with restrictive
indications digsplayed by the cab sigrnals of the engine. The
cab sitnels vere actuatzd to display restrictive indicetions
wiien & etecel platc grunted the controlling cfreult as 1t

fell on track No. 2.
Dxamination after the accident discloscd that the steel
platc vhich foulcd treck lo. 4 and vesg struck by No. £7
vas the bottom »late of the mnile at the west end of Reading
20575, This plote had moved upward from its original
posiftioca in th: car, and the top cast corncr projectcd a

sufficicnt c¢istence outrard from the north side of the car

to foul track fo. 4. When the plate came in contact with the
engine and the Tirst threc cars of No. 67, 1s -ras pullcd
forrrard in a rotary motion, then the projecting corner became

r

vedzced against the front co“nbr of tre fourth car of No. 67,

L

¢
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‘

Wnen this occurred, the »nlate wes noved testward and it vent

the ead zatc of its car outward, aad the bottom west cornecr of
the plate was forced ocutiard threcush the south side of tic car
Just above the floor line. Then the plate ves rotated so that

r

it extended into the interior of the fourth car of o, 37.

The crow of Extra 6744 West sald that, prior to the
accldent, the cengine and the cars of the train had beea riding
smoothly and there tas no indication of irregnlarity in The
surface or allnement of the trock, The trein had been handled
smoothly and there was no abnormsl stretching or closurd of
slack betivecen the cers. Investlcation dlecloscd tnat tho tvhecls
of thc seventeenth car were properly mounted and had pronper
flange and tread contour, and mecasurcments iadicated that they
verc not out of round. The car was level and plumb mith the
track. The truck sprinzs of thls car were removed and exemi.a-
Tion disclogsed that two outer coils end cne inner coill cn fthe
north side of the front truck and one outer zoil on the sovth
side of the rear truck were broken, Howvever, the broen
pieces “ere in normal alinement. Tests to determine the effcct
of the broken springs under load indicated that the ceflection
at the location of the spring assemblies with the broken coils
was only 0.15 inch in excess of the deflection at the location
of The spring essemblies 17ith no broken coils. The surfaces of
the top and bottom center plates indicated proper bearing of
these members, but trere 1as no clearance between the top and
bottom side bearings at either side of the car, The top
surface of the bottom side bearing on the north, or rioht, side
at the vest end of the car vaes worn and indented 7/16 iach.
This condition iadicated that shocis and resultiag rear had
progresced on this side bearing during a consicerable period,
The lack of any side-wearing clearance rcsuy’tsd in a solic
3-noint bearing betieen the trucks and the car tody, and sguch
rigid condition would transmit rosd shoclzs from the truclis
directly to the body of the cer at the side-bearing locations.
The rules of the Ascociation of American Railroads governing
naintenaance of freight cars prescribe that slde-bearing clear-
ance sholl be adjusted within the limits of 1/8 iach to 1/4
inch at each eide bearing.

The rules of the Association of American Railroads
governing the movement in trains of stecl platcs loaded
diagonally on gondola cars provide that, to prevent ¢isplace-
ment, the centerline of the vlates must ke directly above the
longitudinal centerline of the car, the bottom edges of the
top plates must be in contact vith the side of the car and rest
on the floor, or on bearing piececs attached to the floor, To
support the uwover portion of steel plates of the dimensions
and wveights of the plates involved, gseven hardwood posts € inches
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by 8 inches by 63 inches must be securcd to the side of the car
by two 7/8 inch “olts per post. The top surface of each post
must be beveled to an angle corresnonding vith the anglc of the
lading., Each post must be braced longitudinally with two 2 inch
by 6 inch timbers bolted to the side of the car and extcnding ‘
diagonally from the surfacc of the car floor to a polint not lcss
than 60 percent of the length measurcd Trom the lower end

of each post, and one 2 inch by 4 inch bearing block must

be nailed to eachi post immediately above the ton of each

brace, Each post must be braced laterally wvith one 7/8 inch

rod extending diagonally through the post at a point about 8
inches below its top and downward through the car flooring

at a point immediately adjaccent to the bottom edgcs ol the
plates. A bearing sunnort consisting of one 4 inch by 4 iach
by 18 inch hardiiocd block, or one 1/2 inch by 4 iach by 12 inch
metal platc, must be provided bvetieen the bottom surfacec of

the flooring and the scecuring washer and nut. That part of

the specifications intended to »revent upvard movement of the
steel plates providas that a metal anchor brackzet 1/2 inch

thick by 3 inches wide and of unspccified length, with o bolt
hole ncar one cnd, must be attached with thc bolt-holc end of
the bracket against the outcer face of a suprorting post and
securcd to the post cither by a 5/8-inch bolt or by the

diagonal brace rod, and the other end of the braclket to

cxtend over and downwerd on tiace top surfaccs of the platec,

Onc anciior bracket is rcguired to be proviced at the end

of cach trcr of plates. o requirencnt was specified to

providec for sccuring the overlanning cnd of the anchor bracket,

The loading forcman cmploycd by the Lukens Steel
Company said that he had inspocted the car involved after
it hed bcen loaced and before it le®t the plant, He ras
certain that it vas loaded in conformity with the specifi-
cations. A forcman of car insncctors and a car iaspecector
cmployed by the Recdine in its yard at Coatesville said
they had insnected the car in thot yard, and they vere
positive that the 1adiag vas in proner position and securcd
in accordance with the spccificrstions. Tvo ingncctors
cmployed by the P.R.R. to insncet cars rcccived in inter-
change at the yard of this carricr at Enola said they had
inspected the car involved after its arrival at Enole, and
at that timc therc was no indication that the lading vas
not propcrly sccured, Other inspcctors emnmloyed by the
P.R.R. 2t Enola insnccted this car aftcr switching movemcnts
were made, and tliec engine ond train crevs of Ixtra €744 Yest
mcde insvcctions of the train while it vas moving ond during
an intervel of a 20-minutc stop at Denrolm, about 50 milces
cast of the point of ececidecat, At the time thesc employcoes
made thicoe 1nsvcchtions thoy found no indiention that any ol
the plates had shifted,
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After the accldent exanination discloscd that th: block-
ing, thc supporting posts and braces, and *the diagonrl brace
roGs uscd to scecure the lading of thc car involved were 1n
eccorGence with the specificd reauirenients, crcopt that ot
the »noint vhere the nachor brackets vere attocned to tho
supwortiazg rosis there vos o 7/8-inch nut ond vasher placad
betwroin cach post nnd bracliet, ¢nd the bottonm cdgcs of the
tor nlates werc in contact citn the s.de of tiwe car hut ere
not in contect =rith the hearing piccces on the ceor flooria,
The centerlizne of the plates remaining in the r was ¢lrcct-
1y avove the longitudinel centerliine of the cor. The nlnte
that %’c n.a¢ Cisnloed fronw this car “oe tho totton nlate from
the ticr ot the vest cnd of the car. The tio anchor . rac:;ta
ot thils cnd of tre car trgre attached ot Suc bolt-hole cnda to
the Zirst ard third sunworting nosts, but the overlapming cnds
of the brockets were bent uprvard end outu~rd, aad they hvny
loogecly. The posts were SDllt at the diagonal brace-~rod hole
locntiors, ¢nd the un~er ends of the dlagoncl brocce rods 1rerc
bent dovniard at nractically right ancrles to the rod,

t\‘

oy

"

A foremon of the PoR.R. car repnir shon ot Altoone,
vho lagpectcd this car after 1t hod been moved to th t po'nt
about £ hours afSer the accident occurrcd, sald thot in hlsg
opinion the bottom cdges or the top pli tec vere not olrced in
conteet with the beecrina nicces on the cae [looring ~lien the
nt of origin, ko
N

eor vees leoaded at thie no ¢ tlhousiit thet sioce
thc wottonm cdpe of the to> plate vwis not in cont ct "rth Tt
vearing plcccq on the cor Tlooring, The veisnt of the tov
plates at thie vest 2nd of the cor vas sgufficicnt divrin~ move-—
ment of tihie car to forcece the bottom p1"fg uptord fnd ..ot
since the overl-prin~ onds of the cnchor ’ r“cAwth were o
sccurcd, fthc two anchor brackets at tiic rest cnd vere dls laced
by the uptiard movement of the plote.

2
<~
(¢}

Sincec thc inve qt“patloﬂ of thig ~ccident tiie Associntion
of Americon. Rnilroads 1scucd ~dditicinl instractions poertoia-
ing to tro diagonal lordiag of Tlat, dishcd or flanre plotos.
Thesc itnistructiors notr recuire a 3/4-inch rod extending dlogonal
cceroge Lhe fop of the 1haLng andd sccurcc to coch anchor bracket
and to vie ouwpositc side of the cor near the car Tlooring,

Caugt
It ig Tound trat this accidcat vas cnuseé by opcrrting a
freigat train in which tre 1Idllb on one of tro cors s notb

adequately securcd,

Dated ot Washington, D, C., thic ainth
Aoy cof June, 1047

Commisrioncr Pnitcrson.
( SEAL) W. P. BARTEL,
3

ccrotary,
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