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IN THE MATTIR OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT RFPORTS ACT OF MAY 6, 1910.

THE PENUSYLVANIA RAILROAD COMPANY

———

June 16, 1941

— et it

Accident at Grand Trunk, Ind., oa Mey 5, 1941, caused by
failure properly to control speed of tTrain in com-
pliance with interlocxing signal indications

1
REPCRT OF TilE COuMIS3ION

PATTERSON, Commissioner:

On May 5, 1941, there was a derallment of a passenger
train on the Pennsylvanie Railroad et Grand Trunk, Ind., which
resulted ia the injury of one employee. This accident was in-
vestigated in conjunction with representatives of the Public
Service Commission of Indiana.

1 Under suthority of section 17 (2) of the Interstate Commerce
Act the above-entitled proceeding was referred by the Commission
to Commissioner Patterson for consideration and disposition.
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Location and Method of Operation

Thie accident occurred on that part of the Fort Wayne
Divieion which extends between Eobart and Fort Wayne, Ind,,
a distance of 114.7 miles. Ia the viecinity of the point of
accident this is a double-~track line over which trains moving
witii the current of traffic are operated by 21 automatic block-
slgnal system, tke inéicstions of wich supevs3Ge time-—table
superiority. At Grand Trunk a single-track line of the Grand
Trunk Wesvern Railroad, nereinafter referred to as the G. T. W, ,
crosses the tracks of the Fennsylvanis Reilroad at an angle of
23026', This crossing ls protected by an interlocking which
1s controlled from Grend Trunk tower, located south of the
G. T. W. track and 57t feet west of the crossing. The inter-
locking is maintained end operateé¢ by the G. T. W. The accident
occlirred witain interlocxing limits on the eastward main track
8% a split switch-point derail located 658 feet west of the
crossing. As the point of accident is approached from the
west there are, in succession, a tangent more than 3 miles in
length, a 0°40' curve to the right 1,5C0 feet, and a tangent
933 feet to the point of accidsnt and some distance beyond.
The grade for east-bound tresins is, successively, 0,50 percent
ascending a distence of 6,500 feet and 0,38 percent descending
1,275 feet to the point of accident.

The interlocking machine is of the electro-mechanical
type. The mechanical porticn consists of 31 working levers in
& 32-lever frame, and the electrical portion consists of 4
working levers in a l1l6-lever frame. T-e mechanical levers
operate 3 switches, 8 derails, 11 facing-point locks, and 15
slgnalses Tne electric levers are used for controlling 4
facing-point lock levers which lock 1 switch and 4 derails,
including derail £2 at which the accident occurred. Approach
locking is used on the Pennsylvania, and time locking is used
on the G. T. W. Electric switch locking is provided through-

“out the interlocking, The time release for the P-nnsylvania

eastward home sipnal ie set for 3 minutes 48 seconds.

Approach signal 4288 and home signel 5, governing east-
ward movements on the ezstward main track of the Pennsylvanis,
are mounted on masts south of the right rail located at points,
respectively, 9,536 feet and 27 feet west of derail 22, Signal
4288 1s of the automatic, l-unit, Z-indication, position-light
type, continuously lighted; its normal indication is approach.
Signal 5 is of the semi-automatic, l-unit, 4-indication,
position~light type, continvcusly lighted; 1ts normal indica-
tion is stop. T.ae involved aspects, indications and names of
these signals are as follows:



Signal

number  Aspect Indication Name
42883 45 dezrees A train exceeding one-half Approach~- ‘

its maximum aushorizecd speed  Signal
here must at once raduce To

not excesding that speed.

Approach next signal prepared

to stop.

5 dorizontal Stop Stop-Signal

]

An audible apvroach-indicator, located in Grand Trunk
tower, gives information of the ap»roach of a Pennsylvania
train on the eastward main track from a point 19,175 feet
west of home sirnal 5, and in conjunction with the audible
indicetor an approach-indicator is lighted,

Pules of the opereting department read in whole or in
pert as follcws:

2’7. LR -

When light failures in a Fosition-
light signal do not preven: correct
reading of the signal, it will not be
regarded as imperfectly displayed signel.

34, Immediately upon seeing a rixed-~signal
affecting the movemeant of their train, the
engineman anc firemsn mus®t, and when practi-
cable the trainmen will, call its indicatlon
by name to each other,

Special time-table instructions reed as foliows:

D1102. Rule 34- In calling signals, %the
name as 1t appears in the 3ook of Rules
shall be used omitting the word "Eignal,"
except Rule 275,

The maximum authorized spsed for pessenger trains is
80 miles per hour, '

The weather wss clear at the time of the accicdent, which
occurred at 12:11 e. me



Descriprion

No, 44, an east-bound first-class nacsenger train, with
Conductor Ere and Znginemen Bandt and Cacrier in charge, con-
slsted of engines 9392 and 5334, both of the 4-6-2 type, one
baggage car, o.e baggage—express car, one passenger-baggage
car, one 4ining car, two coscaes, one passenrer-baggage car,
one coaci, one dining car, two Pullmen sleepling cars, one
buffet car and three Pullman sieeping cars, in the order named;
all cars were of stsel construcsioc.a. Thic traln departed from
Chicago, 40.9 miles west of Grand Tvunk, a% 11:2C v.m., accord—
ing to the train sheet, on time, passed Liverpool, 10,7 miles
west of Grand Trunk, the last open office, at 12:03 2. M., oOn
timg, passed signal 4288 at a speed estimerted as about 7C miles
per hour, passed signel 5, whicn was dlsplaying stop, and,
while moving at a speed estlmated as betwesen 6 ard 12 miles per
hour, was cerailed at cersil 22.

Both en;yines and the froat truck of the first car were
derailed to tne right and stopoed upright on the ties. The
first encine stopped witn the front end about 188 feet beyond
the dereil,

The employee injured wes the engineman of the second
engine,

Summery of Evidence

Engineman Bandt, of the first engine, stated that at
Chicago a terminal air-brake tezt wes made, a running test was
made after the train left %het point, &nd the braekes functioned
properly en route, Breke-pipe pressare of 110 pounds and main-
res3rvoir pressure of 130 pounds were being mainteined, .The
weatner was clesr and there was ao smoke trailing from tne
erzine or any condition of tke =2nrine tnat elther obscured

7

Wis view or distracted Lis ettention., 4s his train was aporoach-
irg the point where *the accident cccurred ne vas maintaining a
lcokout aaesd, and the speed was skout 70 miles per hourt He
said thst cignal 4283 was displayin? proceec for his train, that
all lights were lighted, anc taat coth Le anc the fireman called
its indication, This signal continued to dicplay procred until
his engins pessed it. A%t a point about 3,620 feet west of t@e
home signal he rould see acrosgs the angle between the Go [. W
and the Fenncylvania that an east-tound G. ¥. Wo traia wes
closely anprecching the crosciag. At this pciat he wee ua?ble
to see the home signal end welted a few secn: s to ascert.in

the exact movement of the G. Te Wo train; tl.-n, becoming alzrmed,
he made a 15-pound brake-pipe recduction, Scon aZter *the brake-
vipe exhaust ceased he observed thet the home signal displayed
stop and he immediately moved the brake valve to emergency
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position, but the distance was insufficient for stopping the
train short of the home signai. The speeé was reduced to 10
or 12 miles per hour when the engine entered the derasil. He
said that he could see the home signal at a distance of about
35 car liengths.

Fireman Wells, of the first engine, stated that as ais .
train was aporoaching the point where the accident occurred
the speed was abeut 70 miles per nour, the weather was clear,
and there was no condition of the engine that obscured the
view ahead. When his train was at a point about 3/4 mile west
of signal 4288, he observed that it disvlayed proceed, He
called its indicetion to the engineman who replied, "Clear,"
Since the engine was hand-fired and ss the fireman was occupled
in tending the fire until after the engine passed the signal,
he d4id not keep 1t under further observation., Before the home
signal could be seen from the 1eft side of the cab, he observed
the engineman making a service brake-~pipe reduction. The
fireman crossed to the right gangway to see the signal. At
this time the enginemen moved the dbrake valve o emergency
positvion and the fireman could see that the home signal dls-—
played stop.

Engineman Carrier, of the second engine, stated that the
brakes functioned properly en route. Wnen his train was about
1/4 nmile west of signal 4288 the speed was about 70 miles per
hour, The signel displaysd proceed, all lights were lighted,
and he called its indication to his fireman, Brake-pipe
pressure of 110 pounds was indicated by %ne gauge of his engine
and the double-~heading cock was closed. The weather was clear
and there was no smoke or any conditvion of the engine that ob-
scured his view ahead. Becsuse the right injector required
attention his lookout ahead was distracted momentarily; nowever,
just before the first engine passed signal 4288 he observed that
. it still displayed proceed. Before he could see the home
signal he observed that a service brake-plpe reduction was
made, which was followed immediately by an emergency eprlication
of the brakes, He closed the turotile and opened tae sander
valve, At this time he observed that the home signal displayed
stop. Wnen his train was at a point about 4,750 feet wsst of
the home signal he saw an east-bound G. T. W. trein 30 or 40
car lengths west of the crossing; however, he thought that it
was stopped, He estimeted thst the speed of his train was 10
miles per hour when his engine entered the derail. The
accident occurred about 12:11 a., m. .

Fireman Crosby, of the second engine, stated that because
smoke trailed down on the left side of the engine he wss unable
to see signal indicetions en route. His engine was equipped
with a mechanical stoker, He did not see signal 4288; however,
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when his train was a short distence west of the home signal he
observed that it displayed stop, He &id not remember whether
his engineman called the indication of signal 4288.

Conductor Eme stated that he talked with Engineman Bandt
before No., 44 left Chicago and he appeared to bhe in norual
condition., His train was on time when i1t was approaching Graml
Trunk and the speed was about 70 miles per hour., The first
he knew of anything belng wrong was when he felt an emergency
application of the '‘brekes and the train stopped abruptly. He
did not notice whether a service application preceded the
emergency application, He thought the speed had been reduced
to 6 or 8 miles per hour when the engines became derailed. The
weather was clear at the time of the accident, which occurred
about 12:11 a. m. After the occurrence of the accident he
observed that the home signal displayel stop. After 14 cars
had been pulled back to Hobart 7.6 miles west of Grand Trunk,

a relief engine was coupled to the front end, an air-brake test
was made, and the brakes functioned propecly.

Front Brakeman Alford stased that when his train was
approaching Grand Trunk the first knowledge he had of any-
thing being wrong was an unusually heevy applicatlon of the
brakes, He said that it was not unusual for No, 44 to De
stopped at Grand Trunk becauss of conflicting movements on
the Go T. W,

The statement of Flagman Romary added nothing of im-—
portance,

Engineman Rook, of Ge T. Y. No, 6, which cleared the
interlocking at Grand Trunk at 12:11 a. m.,, ctated that as
his train was approaching the G. T. We. anprceca sigaal,
located 6,623 feet west of the Pennsylvania tracks, it dis-
played a yellow aspect until his train reached a point about
Z/4 nile weet of 1it, then changed to green, As s00n &s his
engine passed the approach signal he observed *that the home
signal, located 1,633 feet west of the croseing, displayed a
green asvect. The speed was 45 or 50 miles per hour when his
train was moving cver the crossing.

Fireman Page, of G. T. W. No. 6, corroborated the state-
ment of Engineman Rook as to the signal indications displayed
for his train,

Leverman Blum, of the Gs T. W. at Grand Trunk, stated
that he had been assigned as leverman 8t that point since
September, 1940, and during this time no difficulty ned been
experienced with the interlocking, Neither train is scheduled
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at Grand Trunk, but based on scheduled running time G. T. W.
No, 8 is due at the crossing 8t 12:11 a. m. and Pennsylvania
No, 44 is due there at 12:12 s, m, He lined the route for

an east~bound G. T. W, frsight trein whica passed the tower at
11:55 p, m. Since G. T. W, No, 6 was reported as being on time

he cdid not change the route. About 12:09 a, m. the approach-
indicator 1ipht indicated that No, & had entered the approach
circult and the leverman cleared the eastward home gignal on

the Go T. W. Several seconds later the approach~indicator bell

indicated thet No, 44 hed entered the approach circuit on the
Pennsylvenia. No, 6 cleared the crossing at 12:11 a, e, as
lndicated by the leaving-indicator bell, and he restored the
levers governing the G. T. W. route to ncrmal position; this
procedure orcinarily reguires 9 seconds, He then started to
line the route for No, 44, At tast time the indicator Gis—
played red and he observed fire flying from the breske shoes
of Ko, 44, The accidant occurr:d a%t 12:11:09 a, m. He said
that after a train has entor.d ta. aporoach circuit the route
cannot be chenged excent by operating the time releese, The
time release intervals are 2 minutes fo. the G. Te Ve and 3
minutes 48 seconds for the Pransylvenia,

Signal liaintainer Hols%, of the Go T, 7., stated that
he arrived at the scene € or 7 minutes after the accident
occurreds He inspected the interlocking machine in the tower
and found all levers in normal position, All derails on both
lines were set for the derailing position. The derail in-
volved was in good condition, Home signal 5 displayed sTop,
but he did not obswvrve signal 4282, About 1-1/2 hours later
he evamined lever 5 snd found it locked &nd there was no evi-
dence of tampering with the lock. His lact inspection of the
interlocking was on May 2, when ne inspected and oiled the
derails,

Assistant Signal Supervisor Burns, of the G. Te W,
stated that he arrived at the scens of accident about 12:50
8o Me As all levers of the interlocking mechine were in
normal positiom, no route was lined on either reilroed. Home
signel 5 displayed stop and signal 4288 diecplayed stop-and-

proceed, He has supervision over thet pert of the interlocking

which controls movements on the G. T. W. According to his

records, he last inspected the interlocking on February 10 and
17, 1241, and on both occasions thae interiocking functioned as

intended,

Signal Maintainer Warner, of the Pennsylvania, stated

that he arrived at Grand Trunk about 12:45 a, m. apd fognd all
levers in the tower in normal position, home signal 5 display-

ing stop, and signal 4298 dispiaying ston-and-procecd, These
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slgnels are uader his supervision and ne has never experienced
any difficulty witn themn, Later ne disconnected the control
relay at signal 4283 so chat it would display its most re-
strictive indiceation,

Inspector of Telegraph and Signals Marquardt, of the
Pennsylvania, stated that Le arrived at the scene of accident
et 3:25 a, m. and inspected si-nal 4788, The lowest light of
the approach indicatflon of this eignal was not jlluminated
because of & broken filament; howev:r, the signal was display-
ing stop-and~proceed end home signal & was displaying ctop.

He examined the mschine levers and all were in normal vosition,
Tests of the mechanical locking, signal indicaticn and approach
locking diecloscd them to be functioning as intended,

Supervisor of Telegraph and Signals McFarland steted that
he arrived at the scene of acc.dent a% 3:33 a. m., and placed
slgnal 4288 end the home sirnal under observation during a
périod of 56 hours, After “he engines had been rerailed a
detailed check of the interlocking was made, These tests in-
cluded a check of mechanical locking, approach locking, all
relays, locsl control wires and lighting circuits; all wiring
wes Gested with a megger, These tests disclosed that all
apparaius met the railrozd's reguirements and all apparatus
functiored properly, The time release for the eastward main
track reguired 3 winutes 52 eeconde to run its cycle, He said
that the crew of FW-26, an east-bound freight train which
passed Grand Trunx at 10:35 o, m,, reported the lowest light
of the approach pusition of signal 4283 unlighted,

Foreman of Telegraph and Signals McMaken, of the Pennsyl-
vanlia, stated that he was present whea the interlocking and
involved signels at Grand Trunk were tested and found conditions
to bs as previously descrived, If eignal 4238 dispnlayed pro-
ceed for No, 44 %tne leverman could not line the route for the

+ Tv Wa After a train hass entered tha spproach circuit the
route and the derail cannot be changed without operating the
time release which is adiusted for & mirutes 4P seconds, but
the opevetor can place the nome signal at stcn, 71 thz route
was lined for the castword Ponnsylvenia treci and the home
signal wes dieplaving nrocesld, th2 route cow.f =n% he cianged
for a G. Te . %tprnin during che time No, 44 wos mois~ lztween
signal 4288 and the home signal., He sa’d tnnt if signal 4283
displayed proceed for o, 44 it was a false indicailon; howsver,
tests made after the occurrence of the accident disclozed no
evidence of any cross or ground, Had a cross between the ap-
proach and the proceed lighting circuits existed, both indica-
tlons would have been displayed sinmultaneously. In Lis opinion
signal 4288 displayed anproach for No, 44,
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Observations of the Coumission's Inspectors

On May 3, 1941, the Commission's inspectors particinated
in Tests o” the interlocking apraratus and signals ianvolved in.
the accident, Tlese tests included a check of the mechsnical
locking, incization locking and spproaching locking., All

line wires htiween signal 4£P88 and the home signal were in-—
spected, All insulators were in place but in various places
the insulavion was missing from the wires; however, no short
circuit existed, The apvaratus involved met the requirements
of the Pennsylvania Railroad and the Commission's Rules,
Stendards, and Instructions, and the iasulation resistance of
all wires in the circuits involved was above the limits pre-
scribed by the Commission's Fules, Stendards, and Instructions,
There was nothing found tuat migit have caused signal 4288 to
function abnormally. Signal 4288 was under observation from
3:35 8¢ me, May 5, until 11:35 a. m., ay 7. During that
period it opersted pronerly and no improper indication wes
displayed, It was disclosed that if signal 4288 should false-~
ly display proceed, the lever controlling the home signal
could not obe latched in normal nosition end tke mechanical
locking could not be released; therefore, the route could not
be changed Irom the Pennsylvenia to the G. T. W,

On May 9, from the cab of an east- bounc engine of the
type involved, the Commission's inspectors observed tnat
approach signal 4288 could be seen from either side a distance
of £,102 feet; nowever, the signal was lost to view from the
left side when tne englne was 382 feet west of it. The home
signal‘could be first seen from the right side of the cab at
a dlstance of 2,045 feet and from the left silde a distance of
1,455 feet,

On May 12 a series of breking tests were conducted at
he scene of the accident to determine *he dlstance necessary
for stopping & train of egquipment similsr to No, 44 on the
day of the accident., The test train counsisted of 2 engines
of the type involved and 15 passenger cars ol the types that
comprisecd No, 44, All cars were equipnec with UC brake equip~
ment, The first test was made by simuleting as closely as
possible the performance of EZngineman 3»ndt on the night of the
accicent., At a point 56,024 feet east of signal 4288, which
was designated by the engineman involved as the point where he
had started to apply tune braxes, tne sneed was 70 or 71 miles
per hour, A 15-pound orake-pipe recuction was made, tne brake-
pipe exhaust ceased after 11 secondsc aan tnen a 9-second inter-
val elapsed, during wnich time the train moved a distance of
1,440 feet. When the home signel was firet sighted at a dis-
tance of 2,045 feet an emergency application was macde, The
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total stopping distance was 4,139 feet. The front end of the

Jfirst engine stopped 354 feet beyond dersil 22. On the second

test the speed was 72 miles per nour and a 22-pound brake-pipe
reduction was made 2,045 feet west of the home signal., The
breke~-pipe exhaust ceased after 12 seconds and tne train
stopped in 5,131 feet, or 3,088 feet beyond derail 22, The
total time required to make the stop was 1 minute 11 seccnds,
On the third test the speed was 7C miles per hour end an emer-
gency applicetion was macde 2,045 feet west of the home signal,
The train stopred in a distance of 2,243 feet, or 198 feet
beyond dersil 22. The elapsed time was 3€ seconds.

Discussion

According to the evidence, No. 44 passed signal 4288 at
a speed estimated ag 70 to 72 miles per hour, passed the home
signal, which was displaying stop, end, while moving at a speed
of 6 to 12 miles per hour, beceme deralled at the deralil, 27
feet beyond the home signal., The route was lined for a G.T.%.
passenger train that nad Jjust cleared the interlocking,.

According to both enginemen of No, 44, signal 4288 dis-
played proceed for their train sand all lights in the aspect
were illuminated, The engineman of the first engine said that
he kept the signal under constant observation throughout a
distance of about 5,100 feet, The engineman of the second
engine said ne observed the indication first at a distance of
1/4 mile, then his attention wes distracted momentarily but he
again saw the indication before¢ the first engine pasced it.

The firsmesn of the first engine said he observed signal 4288

at a distence of 3/4 mile, called ite indication as clear and
was answered by the engineman; aowever, as the fireman was
engepged in tending the fire uantil his engine was some distance
east of the signal, he dié not obscrve 1t again., The fireman
of the second engine did not see tnc signal, The weather was
cleuar and there was no condition existing on vcither engine that
obscured the view ahead, except smoke trailing to the left side,
When the train was about 3,485 fect vest of the home siznal,
the engineman of th: first engine saw an east-bound Ge T. V.
train closely approaching the interlocking and made a l3-pound
brake-pipe reduction, then at a point 2,045 feet west of the
home signel he observed that this signel was displaying stop
and moved the brake valve to emergency vosition; however, the
distance was not sufficient to stop short of the derall,
According to members of the train crew, they felt only one
brake avplication, which seemed to be an emergency application.
Tests conducted after the occurrence of the accident disclcsed
that a train similer to No., 44 could be stopped from a sveed

of 70 miles per hour by an emercency application of the brakes
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in a distence of 2,243 feet. The front end of the first engine
stopped 185 feet east of the home signal, a distance of 2,210

feet beyond the point where the emergency apolication was made, .

According to the statement of the leverman, he lined the
route for an east-bound Ge. T. W, freight train which passed
Grand Trunk about 11:56 p, m., After this train departed he
restored the signals to normal but the route remained lined
for movement on the Ge T. We, as he expected No, 6, an east-
bound Ge T. W. passenger train, to be the next train to move
through the interlocking, When No, 6 entered its approach
circult the leverman placed the eastward G. T. W. home signal
at proceed and a few seconds later No, 44 entered its approach
circult, The interlocking was so arranged that when the route
was lined for movement on the G. Ty W., sipnal 4288 displayed
approach, the home sjgnal displayed stop and the derail was
open, ©Since the approach circult ror No, 44 extended 19,175
feet west of the home signal, since operation of the time re-
lease required 3 minutes 52 seconds, and since the speed of
No, 44 was 70 miles per hour a distance of 17,130 feet and from
70 to 10 miles per hour throughout 2,045 feet, probably No, 44
would traverse the 19,175 feet between the west end of the
approach circuit and the home signal in about 3 minutes 39
seconds, or less than the time-releese interval; therefore,
during a period of 3 minutes 52 seconds immediately preceding
the time of the accident, the route could not have been lined
for No, 44 and then lined for the G. T. W. In addition, the
interlocking was so arranged that when the leverman attempted
to line the route for the G. T. W. freight train, if signal
4288 remained at proceed he would be unable to line the route
for the Go T. W, Tests conducted after the accident occurred
disclosed that the interlocking was functioning as intended
except that the lowest light of the approach aspect of sipnal
4288 was extinguished; however, according to the rules, this
aspect could be accepted by a crew, Previously, the interlock~
ing had functioned properly.

There was no condition disclosed that could cause signal
4288 to display proceed and at the same time permit the route
to be lined for the G. T. W., and it therefore appesrs probable
that the three employees on the engines, who stated they saw
signal 4298, misread the two-light aspect, which was consider~
ably shorter than the normal three-light aspect, as proceed
instead of as approach, The fireman of the first engine was
tending the fire from a point 3/4 mile west of signal 4288 to
& point esst of this signal, and it is possible that light from
the fire-box interfered with the proper reading of the aspect,
If the stoker-fired engine had been the first engine instead
of the second one, this arrangement would have given the fire-

o
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man of that engine the opportunity to maintain an uninterrupted
observation of the signal involved,

Cause
It is found that this accident was caused by fallure
properly %o control the speed of the train in compliance
with interlocking signal indications,

Dated at Washington, D. C., this sixteenth
day of June, 1941,

By the Commission, Commissioner Patterson,
"\T. P 'y BARTEL y

(SEAL) Secretary,



