INTERSTATE COMMERCE COMMISSION

WASHINGTON

INVESTIGATION NO. 2852

THE PENNSYLVANIA RATLROAD COMPANY
REPORT IN RE ACCIDENT
AT PLYVOUTH, IND., ON

DECENEER 21, 1944

¢ a m—— T



Roilroad:
Date:

Location:

Kind of accident:

Trains involved:

Train numbers:

Engine numbers:
Conslst:
Estimated speed:
Overation:

Track:

Weatner:
Time:
Casualties:

Cause:

Recommendation:

- 2 _ Inv-2852

SUMMARY

Pennsylvenla
December 21, 1944
Plymouth, Ind.

Rear-end collision

Baggage-express : Engine

Passenger Extra : Extra 6991 West
6857 West

6857 + 6921

13 cars

10 m. p. n. : 35 m. p. h.

Signal indications

Double; tangent; 0.38 percent
ascending grade westward

Clear
10:51 p. m.
1 killed; 6 injured

Failure of tne air-brake system
of englne 6891

That tne Pennsylvania Railroad
Company provide additiocnal means
for operating power-reverse gear
on tneir locomotives for use in,
case of fallure of alr pressure

&



INTERSTATE COMMERCE CCOIQMISSION

IMVESTIGATION NO. 2852

IN THE MATTER OF "IAKIYWG ACCIDENT INVESTICATTON REPORTS
UMDTR T&F ACCIDENT REPORTS ACT OF IIAY S, 1910.

THE PENNSYLVANTA RAILROAD COMPANY

February 13, 1945.

Accident at Plymoutn, Ind., on Decerber 21, 1944, caused
by failure of the alr-brake system of enzine 6991.

1
REPOPT OF THZ COMITESION

PATTERSON, Commiscicner:

On Decge.xber 21, 1244, there was a rear-end collision
between & baggege-express train and an engine on tne
Pennsylvania Railroad at Plymoutn, Ind., wnicn resulted in
tne deatn of one emnployee, and the injury of six employees.

lunder autnority of section 17 (2) of tne Interstate Com-
merce Act the above-entitled nroceeding was referred by tne
Commission to Commissioner Patterson for consideraticn and
disposition.

*
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Location of Accident and Metnod of Qperation

Tnis accident occurred on that part of the Fort '"Tayne Di-
vision extending westward from Crestline, Onio, to East Eart,
Ind., 245 miles. This was a double-track line over wnich treins
moving witn the current of traffic were operated by signsal
indications. Tne accident occurred within interlocking limits
on tne westward main track at a point 558 feet west of tne sta-
tion at Plymoutn, wnicn was 195.7 miles west of Crestline. Tne
main tracks were tangent tnrougnout a distance of 2.72 miles
east of the point of accldent and 11.7 miles westward. ne
grade for west-bound trains was, successively, 0.38 vercent
descending 2.58 miles, level 1,358 feet and 0.38 percent ascend-
ing 278 feet to the point of accident and some distance westward.

Automatic signal 3817 and interlocking nome signals 1 and
S5, wnich governed west-bound movements on the westward main
track, vere located, respectively, 12,244 feet, 2,563 feet, and
473 feet east of the vpoint ol asccident. These signals were of
tne nosition-lignt type, and were continuously lignted. The
involved aspects and corresponding indicetions and names of
trniese signals were as follows:

Signgl Asvect Indiceation Name
3817 Three wnite lignts Proceed orepared to Apvroacn.
in diagonal pasi- stop at next signal.
fion to tne right. Train exceeding mediun

speed must at once
reduce to taat speed.

1 and 3 Tnree wnite lignts Stop. Stop-signal
in norizontal po-
sition.

DEFINITIONS

*o%

Speeds

Medium Speed--Not exceeding one-nalf the speed
autnorized for passenger trains but not exceeding
30 miles per nour.

¥R %

1

Operating rules read in part as follows:
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99. Wnen a train.stops under circumstances in
wnicn it may be overtaken by enother train, tne
flagman must go back immediately with flagman's
signals a sufficient distance to insure full pro-
tection, placing two torpedoes, and wnen necessary,
in addition, displaying lignted fusees. .

L

Wnen a train is moving under circumstsnces in
wnicn it may be overtaken by anotner train, the
flegman must take such action as may be necessary
to insure full protection. By night, or by day
wnen the view i1s obscured, lighted fusees must be
tarown off at proper interwvals. ‘

* 3% St

50la. Interlocking nome signals governing thne
use of routes leading to a block will in addition
govern tne use of tne block in direction for wnicn
traffic nes been establisned for a train to tne
next -block signal.

605. Interlocking signals govern the use of
tne routes of an interlocking, and as to movements
witnin nome signal limits that are protected by
nome and distent signals, * ¥ #* engine and train
crews are relieved from observing Rule 99 % * 3,

663. A train or engine must stop clear of an
interlocking signal indicating "“stop."™ A train
or engine must not pass a Stop-Signal except wnen
autnorized % % st

Brake and Train Air Signal Instructions read in part as

follows:

Enginenouse Foremen and Enginemen
01, % % %

It must be known before eacn trip thnat the
brakes on locomotive and tender are in safe and
suitable condition for service; that the air .)
compressor or compressors are in condition to
provide an ample supply of compressed alr for
tne service in wnicn tne locomotive 1s to oper-
ate, tnat tne devices for regulating all nressures
are properly performing tneir functions, that tne
brake valves work vroperly in a2ll positions, and
that tnhe water has been drained from the air brake
system.

o
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Tne maximum autnorized speed for the following train was 40
miles per hnour.

Description of Accident

Passenger Extra 6857 West, a west-bound baggzge-express
train, consisted of engine 6857, one baggage-express car, tnree
exXpress cars, one baggage-exXpress car, one passenger-express
car, two milk cars, two baggage-norse cars, one express car,
one baggage-express car and one coecn, in tne order named. All
cars were of steel construction. Tnis train vpassed Warsaw,
25.1 miles east of Plymouth, at 10:13 p. m. and stopped at
Plymoutn at 10:45 p. m. About 6 minutes later, after tnls train
nad moved about 450 feet westward and nad attained a speed of
about 10 miles per nour, the rear end was struck by Extra 69°1
West.

Extra 6991 West, a west-bound engine, passed Warsaw at
10:23 p. m., passed signal 3817, whicn displayed apwnroach,
passed signals 1 and 3, wnicn displayed stop, and wnile moving
at an estimated speed of 35 miles ner nour it struck Passenger
Extra 6887 West 473 feet west of signal 3,

Tne tender of tne engine and tne first, second, tentnh,
eleventn, twelftnh and thirteenth cars of Passenger Extra 6857
were damaged. Tne front end of engine 6991 was considerably
damaged.

Tne weatner was cleer at tne time of the accldent, wnich
occurred at 10:51 p. m.

Tne flagman of Txtra 6921 was killed. The engineer, the
conductor, the front brakeman and the flagman of Passenger
Extra 6857, and tne engineer and tne fireman of Extra 6991 were
injured.

Engine 6991 was provided witn No. 6-ET air-brake equipment,
1 cross-compound air compressor and two main reservoirs wnicn
nad a capccity of 53,600 cubic inches. The regulating devices
were adjusted to supply a brake-pipe pressure of 70 pounds, and
a brake-cylinder pressure of 45 pounds by using tne independent
brake valve. Tne duplex compressor governor maintained main-
reservoir pressures between 100 pounds and 130 pounds., The
power-reverse mecnanism was operated by main-reservolr pressure
only. Tne compressor was provided witn two air strainers, one
at eacn inlet valve. These strainers were cylindrical in snape,
and at tneir inner ends were reduced to tne size of the inlet
passages. The cylindrical portion normally was filled witn
curled nair neld in place at tne outer end by wire netting, and



at tre inner end by a perforated brass disk. Tne last annual
inepcction and repalr of engline %91 were complet d on Jecember
8, 1944, and the last envinenouqe inspectlon prior to tnes acci-
dsnt “as meGe at Crestline about 8 a. m., December 21, 10244,
‘Discussion .

Under the rules of thls carrier governing operation in
automatic block-signal territory, an aprnrc=cn indicatlon re-
quires that the speed of a train must %2 so contreolled tnat
the train can be stopped snort of thne next eignal. An inter-
lockling signal dilsplaying stop must not te pessed by a train
unless proper authority from tnc signalman:rnas been recelved.
Flagging protection agelnst following riovements wltnin inter-
locking limits was not required. 211 the surviving employees
concerned so understood.

Passanger Extra 6587 Yesy SquUPd witrin interlocking
linits on tne westward main track at Ply=outh 2% 10:45-p. m.
Avoat 5 minutes later, ter tnis trein 2,3 started and nad
novsi westward about 45“ feet, tne rear ~nd wss struck by Extra
BeCe1 YWest 2,583 feet and 473 feet, respectively, west of sig-
nels 1 and 5, wnicn displayed stop.

The members of the train crew of Passenger E
in tiae rear car. Tne first they knew of anytning
was wnen they saw tne following train pass a lignte
wnlcn tne flagman had placed on the westward main t
180 fect to tne rear of nis train waen it was stend
vicinity of tne station. The collision occurred imme
afterward.

As Extra 6991 West was approacning signal 3317, located
©,6cl feet east of interlocking hore signal 1, th= so :ed was
about 4C miles per nour. Trnis train consist.d of the ergine
only, and the crew consisted of an engineer, a fireman and a
flagman. Tne enginemen were malntaining a lookout snead, and
tne flagman was in tne brakeman's bootn on tne tsnder of tne
engine. The air brakes had functioned properly at all points
wnere previously used en route. Signal 3817 displayed approach
and tne enginemen called the indication. Tne apvoroach indica-
tion requlired tne sveed to be not in excess of 30 miles per
nour and to be so controlled trhat the train coculd be stopped
snort of tane next signal. Wnen the engine was in the vicinity
of signal 8817, thne engineer placcd the tarottle lever in cl
nosition and moved the independent brake valve %o applicetion
position, »ut no application of the alr brakes was obtsined.
Tnen ne made unsuccessful attempts to place the reverse lever
in position for the engine to move in backward motion and to
apply tne alr brakes in emergency. The power-reverse mechanism 3
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could not be operated by any means othner than air pressure.
Soon afterward the enginemen observed thnat tne gauges did not
indicate any main-reserveir, brake-cylinder, equalizing-reservolr
or brake-plpe pressures, and as there was notning thney could do
to stop tne enrine or control i1its sveed tnese employees and the
flagman jumped off tne engine before it passed signal 1. As a
reoult of tne inoperative condition of the air-brake system, ine
engine proceeded unattended, and was moving at a speed of about
00 miles per nour wnen the collision occurred.

The engineer of engine 8991 sald that when he tocok charg
of this engine at Piqua Road, 63.4 miles east of Plymouth, np
tested the air-brake system and it functioned properly. He
attempted to open tne drain cock of %tne front main reservoir,
but 1t would not fully open becauce ice nad forn=d in the valve.
He applied burning waste in an unsuccessful attempt to thaw tne
ice, and ne thougnt ne had then clossd tre drain cock. Tne
temperature was 11 degress above zero at Plymoutn at 10 p. m.;
nowever, tne performance.of the alr-brake system as described
by the en rineer did not indicate tnat ice prevented tne vroper
functioning of tne alr-braxe SJStu . After the accident, an
inepection cof engine 3991 disclosed thzat the tnrottle was in
closed position, tne auton +ic breke vslve was 1n emergency
positlon, tne inderendent brake velve was 1n apnlication posi-
tion, and thne reverse lever was in pocluwon for sncrt cut-off
in forward motion. The 2ir ccriprossor was dismantled and exami-
netion discloced that the brass disk at tne inner end of the
Ttop strainer was Dbroken and nair nad entered tne alr cylinders
and tne valves, and the reversing-valve rod of taz steam portion
was bent so tnat the end button engaged Une bore of tne nigh-
pressure piston rod. The snop foreman, no suvnervisad the dis-
mantling and tests of the comnnressor, sald tnat tne fouling of
trne valves by the nalr resulted in the failure of the compresscr.

Before engine 6021 departed from Crestline, the malin-
reservolr leakage wes well within the prescribed limits. The
engineer sald tnat tne last time the brakes were avplied was
st Bourbon, 10.8 miles east of Plyrmoutn, and at that noint the
elr-brake system lunctloned pronerly. The compressor provably
failed after tne engine pacsed Bourbon. The normal leakage of
tne main reservoirs qnd tneir related piping would not nave
fully denleted tne pressure after the compressor failed and
before engire €991 reacned Plymoutn, but avparently the main-
reservolr drain cock nad not been fully closed at Pigua Road,
and wnen it became free of ice tnere was considsrable increase
in the leakage, wnich quickly depleted tne pressure after the
compressor failed, and resulted in thne failure of tiie air-brake
system. On engine 6%91 no provision nad been made Tor operation
of tne vower-reverse mechanlsm in case of ermergency involving
loss of alr pressure. If a steam-line ceonnection to trne power-
reveree mechanlem also had been provided, the engineer would
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nave been able to place the valve gear in position for backward
motion, and ne could tnen have reduced speed as required by tine
signal indications and stopped in time to avert tnis accident.

Cause

Tt is found tnat this accident was caused by fallure of
tne alir-brake syetem of engine 5991.

Recommendation

It ie recommended that tne Pennsylvania Railroed Company
provide additional means for operating power-reverse gear on
tneir locomotives for usge in case of fallure of alr pressure.
Dated at Waehington, D. C., this thnirteenth
day of February, 1945.

By the Commission, Commissioner Patterson.

W. P. RARTFL,
(SEAL)

Secretary.



