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INVISTIGATIC NO, 3078
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TIITERSTATE COI{ERCE COMIISSION

INVESTIGATION 2078 .

I THE MATTER OF MAYfNG ACCIDENT ITU'VESTIGATION REPCRTS
UNDER THE ACCIDEINT REPORTS ACT OF VAY 6, 1910,

THE PEI'NSYLVANIA RAILRCAD COMPANY

April 7,.1247,

Accident ﬁgar*Gmllitvin Pa:, on'Fehruary 18

1947, caused
by excessive spead on a curve,

)

PATTZRSON, Commigsioner:
On February 18, 1947, there was a derailment of a
passenger train oan the Peansylvania Railroad near Gailitzin

)

*Pa., which resulted in the cdeath of 1T vageengers, o

railvay-mail clerks and 3 train-service empioyecs and the
injury of 121 passengers, 4 railway-nail clerks, 7 Pulliman
employees, 4 dlnlﬂg—car melojocs an. 2 train-gervice
employees. This accildent vas investigated in conjuaction
vith a representative of the Penneylvania Purlic Utili'ty
Comaission, '

1

Unler authority of section 17 (2) of the Iaterstate Com-
merce Act the above-—entitled proceeding was referred by the
Comnigeion to Commissioner Pmt*e son’ for consideration and
Gilsposition,

L (1]
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Lodation of Accident and ! ethod of Operation

This accident ocourred on.that part of the Pittsburgh

Division extending between Pittsburgh and Division Post,
near Al%toona, Pa., 112.6 miles. In the vicinity of the point
of acc1@ent this is a four-track line, The main tracks from
south to north are degignated as No. -1, eastward freight; No.
2, eastva rd passengers; Yo, 3, westward freight; and No, 4,
vestward passenger. Trains moving with the curreqt of traffic
or. these tracks are operated by automatic block-signal and cab-
signal indications.. The accident occurred on track.No., 2, at

a point 103,83 miles zast ol Pittsburgh and 1.83 miles east of
the station at Gallitzin, From the west on track No. 2 there
are, in succession, a 1°20' curve to the left 1,965 feet in
length, a tangent 1,024 fest, a 0°30' curve to the richt 255
feet, a tangent 1,031 feet and an £°30' curve to the right 190
feet to the point of derailuent and 950 fczt eastvard. The

grade for oasT oound trains on track No. 2 varies betrecn 1,42
anQ 2.36 vercent descending thro J“uOlt a distavce of 1.74 miles
immediately vest of the poing of accident, vhere it is 1.73
nercent descending, ,

On the curve on which the accident occurred, the structure
of track No, 2 consists of 13C-nound rail, rolled in 1929,
crepved to 35 fect 1a length, andé relaid in Ausust, 1946, on an
averagc of 21 treated har dwood ties to the rail length., It
is fully tieplated witlr double-shoulder tienlatas, spiked
with 5 spikes per tieplate and provided with 6-hole ancle ars
and 8 rail archors per rail 1e1“tn. It is ballasted uith
crushed stone to a depth of 3€ inches. The sgpeeified super-
elevation on' the curve wis 3-1/2 inches, and the gaze varied
petwsen 4 feet 8-3/8 inches and 4 feet 23-7/8 iaches, At the
point of derailment the sune“elevutﬂo“ was 3-3/8 inches and
the gage.vas 4 fert 8-7/8 inches, . The irest 250 feet of
track on the curve involved is 1&1& in a rock cut, the valls
of which risc to & maximum height of aoout 30 feet. The
remainder of the track on this curve is laid on a 92-foot fill,
the base of vhich is 370 Tecet wide.'

Semi-automatic signal 50R, coveriing eest-bound movemaents
on tracx No. 2, is 1, 055 fect west of the point of accident.
This signal is of tho position-light tyme, and 1leg continuously
lighted. A flange-oiling device and the srest cu of the circuilt
of a track specd-rccording device are located, respectively,

20 fecet and 800 feet cast of signal 5CR. . The circuit of the
speed-recording device is 0.2 milc long,

Time~table speclal instructions rcad in part as follows:
2410, * % ¥ Encinenan of castvard nasscnger trains
will * ¥ % make 2 running test of the ulr brakcs jus

before passing over the sumiiit cast of AR,

3 % %
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AR is 2.03.miles wiest, of the ppint of dceident.

Time~teble speclal instructions prescribe the maximum
authorized specd for the train involved as 35 miles per hour
on the tangent’ track immecdlatcly west of. the curve involved -
and 3C miles per hour on the curve,’ ) ' ‘

. : o Doscrintion of Accident

: No., 88, an cast-bound first-class passenger train, con-
slsted of engines 422 and 3771, of the 4-€-2 type, onc
baggage-mail, car, onc passcnger-baggage car, onc coach, two
sleecplng cars, onc dining car, six slecping cars; onec coach
and onc baggage-oxpress car, in thd orcder namcd, The ninth,
cleventh and thirteenth cars vere of lightwcight-stainléss—
stecl construction, and thce remainder of the cars were of
conventional standard alli-stccl construction. This train
departed from Pittsburgh at 1:05 a. m,, 56 minutes late, passed
AR,.thec last epen office, at 3:17 a. m,, 1 hcur 3 minutes late,
passed Gallitzin, passcd signal 50R, which éisplayed precced,
and whilec 1t was moving on tracl. llo. 2 at a specd cstimated to
have been in excess of 65 milcs per hour the cnglnes, the
first ten cars and the front truck of the elcventh car were
derailcd.

The first engine ovecrturned to the left and stovrced on its
left side, down the cmhanliiment and at richt angles to the tracks,
with the front call 405 feet cost of the point of deraillment and
104 fect north of thce centerline of track No. 2. The cab
vas cemolished, stoam pines within thc cab vcre broken and
the lcft side of the engine vas badly dameged, The tender
of tre.first enrine stonwed upside down, off its trucks, at
& point 80 feet north and 27 fcet east of the cagine and at
rignht anglecs to it. The tender vas »edly cdamaged. The
second cngine overturned to the left, stonped on 1ts left
side and against the first engine, vith the front end 401
fcet enst of the point of derailment and 82 fcet north of the
centerline of track Mo, 2. The front-end frames and the
cradle casting end tail piece vere drokcn, the cab was
Gemolished, stcam mipes rithin the cab were broken and this
cngine was otlervise badly camoged. The tender of the seccond
engine stopped upside down, off its trucks and at a point 76
Tect north and 68 feet cast of its cngine. This tender was
bacly dameged, The 'engine truclzs of both engines were torn
loose, and stovned ncer their respective engines. The safety
chains of the engine--truck assembliecs of both engincs were
broken as a result of the derallment. The first car stonped
on its left side and down’ the embankment, with the front cnd
425 fect east of the point of lerailment and 98 fect north of
track No, 2. Tinls car vas practically demolished. The sccond
car stopped on its left side, across traciks Nos, 3 and 4 and at

‘e

Y
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an angle of 15 degrees to them, at a point 481 feet east of

the point of derailment. This car ues badly cemaged.. The

thirc car stopped with the front end on top of the first car
and the rear end on track No. 4, The top.of this car was
crushed invard to the velt rail, and the car was otherwise

badly damaged, The fourth car stooved on its left side and

on top oi'the tender of the first engine., This car vas
practically demolished, The fifth car stooped upright, about

8 feet wvest of* the second engine and in 2ine 'rith it, ' This

car vas »adly damazed, The sixth car stopped on its left

gide, do'n the embankment and zt an angle of about 45 degrees to
the track, with the front end 397 feet east ,of the point of
Gerallment and 200 feet north of track No, 2, This car vas
badly damaged. The geventh car stopped upright, on the roadbed
antl at an angle of about 50 derrees to the tracks, with the

front end 304 fect east of the point of cerailment and 89 feet
north of track No, 2. This car was considerably damaged. The
eighth, ninth and tenth cars remalned coupled end stopved upright
across %Lracks llog, 2, 3 and 4 and at an angle of about 10 degrees
to them, with the front of the eighth car 23 feet north of

track Yo, 2 end the rear of the tenth car betieen tracks Nos,

A

2 and 3, These cars were more or less damaged,
Eagines 422 and 3771 are of the same class and type. The
total wei~ht of each engine in vorking order is 320,000 pounds,
distributed as follovs® Encine truck, 53,200 pounds; driving
wheels, 209,300 pounds; and ftrailer truck, 57,50C pounds, The
specified diametzrs of the enmine-truck vheels, the driving
wheels, and the trailer-trucx vheels are, respectively, 3¢, 80
and 60 inches. The rigid rheelbase of esach engine is 13 fect
10 incacs An length, the total length of the engine wheelbase
1s &6 feet 2 inches, and the total length of each engine and
its tender is 86 feet 11-3/4 inches, The tenders are
rectansular in shape and are equipnned with two 4—heel trucis.
The capacity of each tendcr 1s 43,600 pounds of coal and

13,475 gallons of wvater, The total veicht of cach tender looded
1s 254,450 pounds, The center of gravity of each engine 1is

80 inches ahove the tops of the rails. The center of Zravity
of each teader, with the calculated amousat of fuel and ater

at the time of the accident, was 61,4 inches above the Tops

of the rails. The cquilibrium, safe aad overturning speeds

for thesc eaglnes moviam on an £°30' curve having a super-
clevation of 3-1/2 inches are, "respectively, 25, 42,9 and 65.1
miles per hour, The equilidbrium, safe and overturning speeds
of .the tenders on the curve are, respcctively, 25, 26,2 and
73.2 niles per hour, -

)

The last class renairg of gagine 422 were completed on
Hay 3, '1946, The last quarterly and monthly inspection and
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repairs vere completed on February 11, 1947, and the last

trlo insnection and repairs irere completea at Pittsburgh

about 6:30 p. m,, February 17, 1947.° The accumylated mileag
gince the last class repairs vcs 55,641 miles. The last class
renairs of engine 3771 vere COmplptpd HYarch 27, 1946, The ’
last quarterly inspection and rena*rs were completed on December
20, 1946, The last monthly inspection and repcirs -rere complated
on Januury 28, 1947; and' the last t“ip inspection and repairs
were combleted at Pittsburgh about 10'p, m,, February 17, 1947,
The accumulated mileage since the last class renalrs was

70,203 miles, t

Erirines 422 and 3771 are provided with lo. 6-ET braze
enuibment, one 8- 1/2-1inch crose-— ﬁomnound air combressor, end
an auxlllary emergency valve located on the beck of the right
side cf the cab. The double-herading cock is located in the
main-reservolr supply pipe. Esch tender is »rovided with a
brecl ~o~hipe vent valve %to lnsure the propazation of emergency
rate of brake apnlication throuchout the train, Single-top
air-comprecsor governors uve.se adjusted to supnly main-reservolr
pressure of 130 nounds, and the M-3 brake-pipe feed valves
vere adjusted to suprly a brake-pive pressure of 110 pouncs.
Of the cars of llo, 6P three 1rere ecuipned -ith D- 2/—AP control
valves, and the rena inder 1ith UC-12- B control valives.

ATter the acdcident, tests of the air-brake systems of -
the engines of No, 68 disclosed that the automatic an® the
independent brake valves, the cistributing valves, the vent
valves, the brake-pipe feed valves and the compressor governors
functioned properly. The control valves of each unit o. the
train functioned properly, Because of damage td the equipment
as a result of the derailment the brake-cylinder piston travel
of the first to eleventh cers, inc]usive, could nov .be measured.
The bralte-cylincer piston- travcl of the rear threc cars vas in
COﬂfOPJl oy 1lth the requiremente of the carricr,

The Tireman of the first engine, 'and the cngincer and the
fireman of the second engine were xilled. The engineer of the
Tirst encine ané the front brakeman 'rere injured,

Tne veather was hazy a2t the timc of the sccident, vhich
occurret¢ about 3:21 a. m.

Discussion \ ‘

No, 68 was moving on an 2°30' curve to the right when the
derailment occurred, Both eaclaes and thelir tenders ovorturnced
to the left and stopped abcut 400 feet cast of the polant of
derailment and at the foot of a 92-feot fill, The maximum
authorized speed for this train vas 35 miles per hour on the
tangent track immediately vest of this curve, and on the curve
1% was 3C miles per hLour,
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As llo, 88 vias approaching the point vherc the accidcent
occurred, the conductor wes in the ceighth car, the front brake-
man was ia the sixth car, and the flagwan was in the thirteeath
ccr., Prior to the accident the cars had bcen riding smoothly,
The conductor end the flagman soid that a scrvice application
of thc brales vvas made when thce train woas in the immedilate
vicialty of the summit of the grade, 1,74 milecs west of the
point of accident, in accordance with spccial instructions
vnich require that a ruaning tcst of the train alr-oprake
system be made in that vicinlty, then thc brakes were relcased.
Soon aftcrward the brakeos were again applied in service
apnlication, ahd they thought tnat this apnlication was not
releaced, THe front braleman sald that he did not obsz
any anplication of the brakes in this vicinity prior to the
time the brakes became anmplied in emergency when the derailment
occurred, The members of the train crew thought the speed
ol thelr train ras about 3C miles per hour winen the derailnent
occurred.

The brakes of this train had been ftested ancd had functioned
properly en route. No. 68 did not stop at any point between
Pittsburgh and the noint where the derailment occurred. A car
insgector, who 18s in the vicin ity of the tower at AR, said
that he observed the equipment of Wo. 83 vhen tl:ls train pasced
that point, and there was no indication of any cdefective
concdition of the engines or the cars. The enginemen of tvo
engines, which were standing at the rear end of a west-bound
Treicht train on track Wo. 3 at a point about 1,900 f-ct test
of the point of accident, said *hat sthen No. 68 passed the
locntlon of their engine the spesd of that train vas at lcast
45 or 50 miles per hour. The fireman o one of these en;ines
soid that the headlight of the Tirst engiae of No. 68 was
lighted, and he oosenved sparts flying frowm brake shoes av
intermittent locations throughout the cars of the train, bdut
no snerxs anpeared at tie b“%¢e shoe locrtions on the enctines
or the tenCers, The engineer of the first engine ol I'o. 6C
sald that he estimgsed the speed of the train as about 25 miles
per hour when his engine wag in the vicinity of the apex of the

grace, aind he mede a running test of the brates in this viciaity.
Tken after this brake amnlication was recleased, he placed the
“throttle lever in closed position, When his engine reached

8 point about 3,000 feet eacstrard the speed wag about 30 miles
per nour, and he made an B-pound brake-pipe reduction.
Adliti onal bral-e-vipe reductions totaling £-pounds vere made
throughout a distance of about 1,200 feet immcdiately eastuard.
21s brake application was not released, and ne estimated the
spced as about 22 milecs per hour when his cnzine reached a
point about 2,500 fcet 1est of the vest end of the curve. At
fhis moint he moved the automefic brake valve to rclease
pos_tion momentarily, then nlaced the valve ia lap position to
effecct a graduated release of the train brakes, He cstimated

lﬂ

3
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the speed as about 31 miles per hour when his cnglne was in

the vicinity of signal 50R, and he made a 2-nound braxc-pipe
r.duction, xhrougaout this ferritory the brakecs of the cngines
and the tenders rerc not applicd, He thought this action was
suffielent to control the spced in accordance with the authoriq'i
spced for the curve. He eaid that as his cngine centered the
curve the throttle lcver became unlatched and ‘moved on the
quadrant to about half-open position. At that time he was
looking forward with hils head outside thc cab uvindow and when
he heard the cngine exhausting steam he immediately moved the
throttle lever to closed position. The throttle lever was in
onen position a few seconds only, and he did not think that
slack action of any consequence resulted. He ves not awvare

of anything being wrong until the engine overturned, then he
roved the brexe valve to emergency posit on, The en rineer of
the second engine, and the firemen of both engines trere killed.

The rocd foreman of engines said that, to control properly
the speed of a train comperable in weight, bralklag ratios and
consist to that of No, 68 on the day of the accident, it is
customary to make a ruinning test of the alr brakes between AR
anc. the apex of the grade east of AR. Upon noting the
effectiveness of the train alr-brake system, the brakes are
released and the throttle is closed. Then another brake-pine
reduction of 10 or 15 vounds is made to control the speed on
tne 2,36 percent portion of the descending grade and further
braXe-nipe reductions are mode as 'required. This action
results in the reduction of speed to 20 or 25 miles per liour
beZore the engine enters the curve involved, then the brai:es
are releaset so that the engines and cars may move frcely on
the curve. A speed-recording device, which is controlled by
track circuits, records the speed of traias on the curve.
Carcful check 1s made of these recordings, and discivpliinary

nction is talen in instances whein the maximum authorized snced
1s exceeded. A check of train movements during a period of
30 days prior to the accident disclosed that in one instance
a train moved on the curve at a speed of 31.3 miles per hour,
but the aveorage speed of trains during this period was about
20 miles per hour. A check of the pepformanoe of the c¢ngiacer
tho had charge of the Tirst engine of Vo, 88 during the trip
In auecstion disclosed that, dur¢ng the 6-month period prior
to the accident, in three instawces only the speed throughout

the curve was 20 miles per hour and on the remainder of the
trips the speed ranged betucen 15 end 28 miles ner hour, On
the trip involved, Yo, 68 had travcrsed a dist%nce of only
252 fcet of the speed-reccorder circuit, therefore, the device
did not record thec smeed of this trein, The cngines involved
were not cquinped with speodometels.' The road foreman of
cneines said that the observation made by the fireman of the
engine standing.on track MNo. 3 that brake-shoe sparks appearecd
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intermittently only throughout the cars of lo. 68 and that no
sparks appeared at brake-shoe locations on the engines and the
tenders indicated that a brake application had been partially
released at that time, and that suchll action would be most
unusual.

Examination of the engines of No. 68 and their teaders
disclosed no condition which coulcd have contributed to the
cause of the derailment, The engine-truck assemblies, and
the driving-wheel. and trailer-truck assemblies were in good
condition. The vheels 1rere tight on the axles and the tires
were tight on the wheel centers., Measurements of tlhie tires,
the wheels and the lateral motion were within the spe01f1ed
limits. The driving-box shoes and wedges, and the chafing
plates between the engines and the tenders were well lubricated.
The spring arrangements 1vere maintained in good alinement, the
equalizers and hangers were properly naintained, and there was
no indication of unequal distribution of wveight. The tender
trucks were well maintained and there vas no indication of
improper side- bea"ng clearance. The trucke of both tenders
vere torn loose and the right front wheel of one of these
trucks had been forced inward on its axle a distance of 1-5/16
inches, as a result of its heving been struck by derailed
equipment, The lateral-resistance swing-motion of the engine
trucks and the tender trucks, and the center-plate castings of
these trucks vere in good condition and well lubricated. There
was no mark of derailment on the flanges, treads, or side-
surfaces of any wheel of elther engine. The throttle levers
vere latched in closed position, *Me reve—sse levers uvere in
position for forward motion, and the independent and the
automatic bralke valves on both enginecs were in running position.
Resistance tests indicated that these valves had not been moved
as a result of the derailment, The double-heading cock on the
first enginec was in open nosition and the double-hcading cock
on the second engine was in closed pnosition. The auxiliary
emergency valves, located in the right gangway of each engine,
vere in closed position. The injectors on the right side of
each engine vere in operating position.

Examination of track No. 2 throughout a digtance of onc
mile immediately west of the point of accident disclosed that
the surface, gageée and alinement were well maintained for the
maximum authorized speed. There was no mark on the track
structure indicating dra~ging cquipment, or any obstruction
having bcen on the trackt. Beginning at the west cnd of the
curve the superelevation increessed 1/2 inch in each 31 fcct
throughout a distance of 115 fcecet to the point of full
curvature, and the curvature iacreased pioport;onately
throuziout this distance. Measurements of thc cross-level
and the gage of the ftrack taken at stations 15.5 fect apart
discloscd that the maximum varlation was 1/8~1nch The



- 12 - 3078

specifled curvature was 8050‘, and the specified supereleveation
as 3-1/2 inches. The curvature at the point of derailmeat

was 8°3l', the superelevation i1ras 3-3/8 inches, and the mage
wrs 4 feet 8- 7/8 inches. The track on the curve vas 1ast
resurfaced during November, 1946, and was last gaged on
February 12, 1947. It was last inspected by members of the ‘-
track force about 30 hours prior to the time the dera:zlment
occurred, ond no unusual condition was observed, Two east-
bound engines, counled. and moving light, passed over this

track at a speed of 25 miles per hour about 10 minutes before
the derailment occurred, and there 'as no incication of
defective track:

The first indicetion of any disnlacement of the structure
of track No. 2 wvas at a point 305 fect east of the point of
splral and 190 feet east of the point of full curvature. At
this point the high rail ves canted outward and the degree
of cant progressively incrcased until the rail vas brcoken et
a point 65 feet eastivard. The succeeding rails throughout
a distance of 24C feet were off the ends of the ties. There
were Heavy compression burns on the top edge of the gege side
of the canted rail, which condition indicated that extraordinary
force had been exerted azainst this rail by the throats of
wheel flanges. Between points 120 feet and 480 feet ecst of
the first mark on track No, 2, tracks Nos. 3 and 4 vere torn
up. There was no vtheel mark on any portion of the structure
of track o, 2 immediately -est of the point of derailment.
There was no mark on the vheels of the engines and tenders
indicating that they hed been in abnormal contact vith the
frack structure, The safety bar and the drawbar betrzen the
first engine and its tender vere tiuisted at an anrle of 45
Gegrees &t thes engine end, and the tender frame over the front
truck was twisted and broken.. The front-end frame of the
second engine wvas twisted off . end the safety bar and drawbar
between this engine and its tender were twisted at an cngle of
30 degrees at the engine end. Parts of the air compressors
and the injector assemblies from the left sides of the engines
verc found in the vieginity of the north slope of the fill
several hundred fect east of the point of derailment. The
fact that there tvas . no mark on any vheel of thr engines or
tenders indicates that the vheels did not touch the groand
vithin the 1limits of the ballast structure., The marks on
the high rail ond the displaccment of the track structure
evicdently occurred as 4 result of the Gerailment.

.n
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The division engineccr saild that the theoretical overturning

“ specd for engines 422 and 3771 at the point of derailment ucs
65.1 miles per hour. The estimated overturning speed for the
tenders, uith the amount of fuel and uater they were calculated
to have had at the time of the derailment, was 73.2 miles per
hour, It appears that the train vas moving at overturning speed,

rs the eagines overturned to the outside of the curve +ithout

marking the raills, ond slid on their left sides to the polnt
vhere they stopped,

Cause

It 1s found that this accident was coused by excessive
speed on a curve,

Dated at Wasghington, D, C,, this seventh
day of April, 1947.

By the Commission, Commissioner Patterson.

W, P. BARTEL,

Secretary.



