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Railroad:

Date:

Location:

Kind of accident:
Trelns involved:
Train nvapers:

Engine numbers:

Consists:
Estimated speeds:

Operation:

Tracks:

Weatner:
Time:
Casualties:

Cauce:
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Pennsvlvania
July 14, 1946
k)

Grazier, Pa.

Rear-end collision

Passenger : Passenger

a2 + 69

356G ¢+ Diesel-electric
units 5201 and
5900

13 cars 1 12 cars

10 m. ». a. : 20 m. p. h.

Automatic block ané cab-signal
indications

~ryt

Four; 2007 curve; 0.40 percent
ascending grade westward

Clear

g:17 a. m.

223 injured

Fallure to operate following

train in accordance with
signal indications
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INTERSTATE COIT/ERCE COMMISSION

TEE PENNSILVAITA RATLROAD COMPAIY

dodody A desia

September 10, 1946.

&

Accident near Grazier, Pa., on July 14, 1946, caused by
failure to orerate the folloving train in accordance

witn signal indications.

1

REPORT OF THE COUIIISSION

PATTERSCN, Commissioner:

On July 14, 1946, there was a rear-end collision be-
tween two passenger treins on the Pennsylvania Railroad
near Grazier, Pa., walen resulted 1n the injury of 201
passengers, 8 Pullman emplorees, 11 dining-car employees
and & train-service employees.

K

lUnder authority of section 17 (2) of the Interstate Com-
merce Act the above-entitled proceeding was referred by the
Commission to Commissioner Pattersoan for consideration and

disposition.
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Loécation of Accldent and-M thod,of Operation

Tn*s accident occurred .on that part of tne Middle Divi-
sion extending between Division Post, near Harrlsburg, and
Division Post, near Altoonsa, Pea., ];2L miles, a four-track line
in the vicinity of the peint of eccident. The main tracks
from south to norta are decignated as No. 1, eastward freignt,
No. 2, eastward passenger, No...3, westward passcnger, anc No.
4, westward freignt. Trains moving witn the current of traf-
fic on tracks Nos. 1, 2, & and 4 are opecrated by automstic
block-signal and cab-signal indications. At Grazier, 117.8
miles west of Harrisburg, the tracks of a freignt classifica-
tion yard parallel thec main tracks on the noytn. West-bound
movements from yard track No. 9 to mein track No. 4 snd tThence
to track No. 3 are made tvhrougn crossovers 15, 7, 5 and 9, tne
switcnes of vinicn are controlled from the tower at Grazier.
The west switcn of crossover 2 is 6C feet west of the tower.
The accident occurred on traczk NMo. 3 at a point 1.83 miles
west of the tower at ““leer. Prom the eas?t on track No. &
there are, in succession, a 2°08! curve to.the left 1,380 feet
1r. lengtn, a tangent 767 feet, and a 2 907! curve to tne rlgnt
1,777 feet to the point of accident and 367 feect westward. The
grade is 0.40 percent ascending westward.

Home signal 8-R, wnich is a dwarf signal governing move-
ments from yard track No. 9 to tane main tracks, and automatic
signeal 225.1, governing west-bound movemenits on track No. I,
are, respectively, 2.05 niles and 285 feect east of the point
of accident. These signals are of the nosition-lignt type.

Tne cab signals are of the four-indication position-lignt type.
The involved asvects and corresponding indications and names
of these signals are as follows:

Signal Aspect Indication Name
8-R and Two wnite lighte Procced at Restrict- Restricting.
cab sig- in diagonal po- gd specd.
nal sition to tThne
left o

Cab sig- Three wnite lights Proceed preparcd to Apnroach.
nal in diagonal posi- stop at next signal.

A2,

tion to tne rignt % % %

225.1 Tnree wnite lignts Stop; thaen proceed Stop-and~-
in norizontal po- at Restricted speed. proceed.
sition cover white
marker

Tne controlling circults are so arranged that when a west-
bound train is occupying track Ne. 3 in the block extending
between a point 1,466 feet west of signel 8-R and signal 225.1,
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and tne switches of crossovers 15, 7, 5 and 9 are llrhed for a
west-bound movement to proceed from yard track No. 9 to main
track No. 3, signal 8-R and the cab signals‘of a followlng
train will display proceed-at-restricted-speed. Wnen a west-
bound train is occupying the block immediately west of signal
225.1, this signal will display stop-tnen-proceed and thne cab .
signals of a following trairn 6cdupying the block immediately
east of signal 225.1 will display proceed-prepared-to-stop-at-
next-signal until the engine of the following train passes
signal 225.1, then the cab signals will display proceed-at-
restricted-speed.

Operating rules read in part as follows:
DEFINITIONS
# % oW
Cab Signal--A sign=l located in engineman's

compartment or cab indicating a condition affect-
ing the movement of a train or engine.

W% %

Reduced Speed--Prepared to stop snort of train
or obstruction.

s %

Restricted Speed--Not exceeding 15 miles per
nour prepared to stop saort of train, ovstruction

or switen not properly lined and te look out for
broken rail.

11. A train finding a fusee burning red on or
near its track must stop and extinguisn the fusee
and tnen proceed at Reduced speed.

12. TORPELO=E

The exolosion of two torpedoes is a signal to
proceed at Reduced speed. Tnre explosion of one
Torpedo will indicate the same as two but the use
of two 1s reauired.

o5 st .

35. The following signals vill be used by
flagmen:

Day signals--A red flag, torpedoes and fusees.

#* % =
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€8, Wnen a train stops under clrcumstances
in wnich it may be overtaken by another traln,
the flagman must go back immediately witan flag-
man'!s signals a sufficient distance to insure
full protection, nlaeing two torpedoes, and when
necessary, in addltLon dlsplaying 1ignted fusees.:

« .
~ ¢ - Ty

% % !

‘nen condit*ons require, ne will leave tne
torpedoes and a lignted fusee.

.

e S %

Ynen a traln is moving under circumstances 1n
wnicn it may be overtaken by anotner train, the
flagman must take sucn action as may be necessary
to insure full protection. By nignt, or by day
wnen the view is obscured, lignted fusees must be
tnrown off at proper intervals. -

Wren day signals cannot be plainly seen, owing
to weather or other conditions, night signals
must also be used. . ‘

Note--Wnen trains are operating under Automatic
Block System Rules, the reduirements of Rule 99,
in so far as protecting against following trains
is concerned, will nave been complied witnh when
full protectlon is afforded aUalnst trains moving
at Restricted sneed.

296. Cab signeal ind*cqtiopc do not supersede .
fixed signal indicoatvions excent wien cab 51gna1 -
changes to a nore festrlctlve or a more:favorable
indication after vassing a fixed signal.

A frain-communication system, kno-m as a trainpnone sys-
tem, is in use on the division on vhich this accident occurred.
Tnis system is operated on the inductive two-cnannel principle,
and equipment is provided for communication between employees
at four wayside block stations and employees on treins. Where
train equipment is provided, it is installed in the cabs of
passenger-train engines, in cabcoses and in the cabs of freight-
train engines. Grazier is one of tne equioped block stetions.

In the viecinity of the point of accident, the maximum
autnorized speed for passenger trains on track No. 3 is 70 miles
per nour.
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. - " Description of Accidént

No. 39, -a‘west-bound Tirst-class nmasgenger train, con-
sisted of engine 359, two coacnes, one passenger-baggage cer,
one coacu, one Pullman sleeping cazr, one Pullman lounge car,
six Pullman sleeping cavrs and one coach, in the order named. .
Tnis train passed slgrnal 8-R, wnicn displeyed proceced-at-
restricted-speed, moved througn crossovers 15, 7, 5, and 9,
entered track Mo. 3, passed the tower at Grazier, the last
open office, at 9:02 a. m., 7 houré 2 minutes late, and stopped
about 9:15 a. m. at signal 225:1, which displayed stcp-trhen-
proceed. About 2 minutes later, after tinis train nad noved
westward and nad attained a snced of about 10 miles per nour,
the rear erd was struck by No, 89 at a point 285 feaot west of
“signal 225.1. ’ ‘

No. 69, a west-bound first-clasgs pesscnger train, con-
sisted of Diesel-elcetric vnits £801 =nd 3200, coupled in
multiple-unit control, t o coacnes, onc prssenger-baggage car,
tnree coacnes, ore dining cer, one Pullman lounge car and four

Pullman sleeping cars, in the crder named. This train passed
signal 8-R, walcn disnlsy=d procesd-at-restricied-speed, moved
through crossovers 15, 7, 5 and ¢, entered track No, 3, passed
the tower at Grazier at 9:14 s. n., 10 Zours 40 minutes late,
psssed signal 22E.1, which disnlayed stop-then-proceed, and
wnile moving at e speed of 20 milee per novur, as indicated Dy
tne tape of the speed recorder witn which Diesel-electric unit

5901 is equipped, it collided with Mo. 39.

the rear cor of No. 39 and the front

The rear couvpler of
esel-clectric urit of fo. 69 were
nv

coupler of the first Di
broken. Tnere was slig
eacn train.

o

demage to several of thne cars of
Tne wesatner was clear ot the time of the accident, wnich
cccurred about 2:17 a. m.

The engineer, the firenan and the flagman of No. 39 were
injured.

Discussion

Tne investigation disclosed tzat, because of a derailment
wnicn nad occurred about 65.4 miles zast of Grozier at 9 p. m.,
July 13, a considerable number of passenger trains were being
detoured via other porticns of trio railroad end nad re-cntere
Tne Middle Division ot Grazier. iics. 3% and 89 nad completed
the detour novesment a short time before the rear-cnd collision
between tnese treins occurred.
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About 9:15 a. m., July 14, No. 39 stopped at signal 225.1,
wnilcn displayed stop-then-proceed, then procseded westward on
track No. 3 and nhad attained a snced of about 10 miles per
nour wnen tne resar end wag struck by No. 69 at a noint 285
feet west of signal 225.1.

Timmediately preceding this accident, tne route was lined
et Grazier for a number of west-bourd trains, including los.

39 and 69, to move from yard track 9, tiarough crossovers 15,

7, © and 9, tnence to main track No. 3. The most favorable
indicaticn thrt can be displayed by home signal 8-R, wnich
governs ivcst-bound mavements using tais route, 1s proceed-at-
restricted-sneed. No. 39 passed signal &-R oand entered treck
No. & at 2;08 &. m. Sigrnal &-R Aisplayed procccd-at-restricted-
spced for No. 39, end tnz cab signals on ench side of the cab
disvlayed the seme indication. Taie trrin procesded tnrougn
tne block, wnich extends from the westward limits of the inter-
locking, 1,466 feet west of nome signal &-R, to automatic
signal 225.1, a distance of 1.72 niles. Wes®t-bound trains
moving from yard track No. 2 to mnin treck No, 3 are governed
by the indicrtlon disnlryed by home signal 8-R until the train
reacnes automatic signal 225.1, unless tne cab signals change
tc displcy an indication which 1s more favoravle. As No. 39
moved tnrough this block the cab signals continued to display
proceed-at-restricted-spesd and this train wns ovnersted in
accordance witn tnis indicrtion. Automatic signal 225.1 dis-
played stop-tnen-proceed, and Mo. 39 stcpoed snort of the
signnl, tnen the engineer sounded two snort btlasts on thne
engine wnistle, and =ffer a snort intervel llo. 39 proceeded.

Under tne flergging rule of trhils raillroad, "full protection"
in automatic block-signel territory consists cf vproviding flag
protection o~ distance sufficient only for stopping a following
train wnicn ie being operated under a proceed-at-restricted-
speed indication. A trzin operating under tnis indication nust
not exceed a speed of 15 miles per “our, and tne train must Dbe
so operated tnet it can be stopped short of a preceding train
or an obstruction. Throughout tae movement of lo. 39 tne flag-
man was stationed on the rear platform of the rear csr. The
trein wvas about 1,200 feet in length. Althougn this trein was
moving at restricted smeed from Grazier to signel 225.1, in
territory where tne viev uas obscured oy curves, nillside cuts
ond pole lines, ne did not drop lighted fusees. Neltner 4id
ne place torpedoes on the rail nor place a lighted fusee at
tne rear of nis trrin wnen 1t stopped ot signal 225.1. He sald
tnat, since the sun was snining and following trains were re-
quired to be onersted in Such manner thct they could be stopped
snort of o preceding treoin, ne did not consicder it necessary to
Grov lignted fusees. He vas not awvare that the following trein
weg closely epproaching until ne saw tne engine moving on the
curve a few hundred feet distant. Then he Jumped from the rear
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platform of the rear car and the collision occurred immediately
afterward. Tne otner menbers of tne crew were not aware tnat
anything was wrong until the braxes became apnlied in emergency
as a result of thne collision.

No. 69 passed signal 8-R, which displayed procerd-et-
restricted-speed, entered track No. 3 and departed from Grazier
at 9:14 a. m. The cab signal, which is located in tne center
of the Tront of the control compartment of Diecel-ecleciric en-
gine 5901, displayed proceed-at-restricted-sneed during the
rnovement of No. 69 tarougn the inserlocking limits at Grazier
and throughout tne block exstcrding westward to signal 228.1.
Both englnemen, a special-duty Diesel-engine instructor, and a
nacninist were in the front control compartment of the first
Diesel-clectric unit. Thc engincemen and the special-duty in-
structor understood that the indications disnlayed oy signal
8-R and the cab signal required tnelr train tc be onerated At
a speed not in excess of 15 miles per nour and to ve so con-
trolled triat the trsin could be stecpred saort of a vreceding
train. As llo. 89 was approaching signal 2258.1, thae speed was
49 miles per nour, as incicated by tae tane of the speed re-
corder witn wnlen engin= E921 is enuipped. The employees on
the enisine said tney did not tnink “She speed of their train
exceedal 35 miles per nour in this territory. However, they
did not look at the svsedometer during tne time tunelr train
was moving from Grazier te tnz woint where tne collision oc-
curred. The engincer said thal -fer the engire was sbout 1,000
feet east of signal 225.1 ne saw the rzar end of trne preceding
train as it passed tie signal. Then ne moved the controlling
lever %o closed position and nlaced the brake valve in emer-
gency position. The epnecd of No. 69 was sbout 20 miles per
nour waenr the colliision occurred. Analysis of the specd-
recorder tape indicsted that Sne speed of No. 69 was 42 miles
per nour wnsre tne emergengy application of the brakes became
effective, at a voint approximately 165 feet eoast of signal
225.1 and 450 feet east of the point of accident. The braXes
of tnis train nad been tested ard ned functioned properly en
route. The employeecs tho werc on the cengine of No. 69 said
tnat thery did not see tne indicaticn displayed by signal 225.1.
Under tanc confitions precent, tais signal snould have displayed
stop-tnen-proceel-at-restricted-speed for No. €%, ard in tests
after the accident it functioned properly. Thc engineer of lo.
89 said tnat ne had roported for duty at 7:15 ». m., July 13,
and, because of tne dztour via otacr »nortions of tne railroad,
nad been on centinuous duty 14 houres ~t the time of the acci-
dent. Thne employees wno were assipned to »ilot No. 69 over the
territory involved in tue detour novement were not qualified
to opercte Diesel-electric engines. Therefore, the engineer of
No. 62 nad onesrated tre train a tctal of 251 miles wnen the
accident occurred. Trrougnout most of this movement tne tracks
were not equipved for cab-signal oreration, and the cab siznals
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displayed proceed-at-restricted-speed continuously. Also, the
wsyside signals for the most part displayed restrictive indi-
cations for the movement of ils train, becavse other trains
were moving via the sane detour route. He was 69 years of age
in February, 1946, anc ne said that, because of advanced age,
long nours and mileage during the trip, constant strain in
operating nls train in unfamiliar territory under the directions
of nilots, *and fog conditions during the night, he beceme very
tired and less vigilant in the nerformance of his duties. 1In
addition, since the cab signals nhad displayed proceed-at-
restricted-speed dvuring a veriod of about 10 nours, the indica-
tion nrd lost significance. He said that on several occesions
ne nrd opeen criticized by officers of the railroad for losing
time on tne schedules of trains wnicn ne nad ovnernted in accord-
ance with restrictive-signsl indicrtione. The fireman of No.

69 said thrt when he first observed tne rear end of No. 39 he
thougnt tnat troin was moving on track No. 4, and he momentarily
delayed nis werning to the engineer. Then, wnen he did crll a
werning, tne engineer hnd trken action to stop their train.

Tne special-duty instructor said tnat after No. 692 deprrted
from Grazier nhe wes occuvnied in entering datn in the performance
log book and did not observe conditions aherd until the engine
was a srort distance to tne rear of Mo. 39. He said tnat ne
applied tae braxes in emergercy, os tne encineer did not seem

to respond quickly enouvgn under the circumstences. None of thne
employees on the engine of Mo. 69 neard or ssw any flagging
signals tarocugnout a censiderable distance immedistely east of
tne point of accident. Taey first saw the flagmen of No. 39
wnen ne jumped from nis train immediately nrior to the colli-
sion. The engincer of !'o. 69 said if lizgnhted fusees hed been
dropped vetween Grazicr and signeal 225.1, or had torpedoes and

2 lignted fusee been placed at the renr of No., 39 when that
train stopped in tne vicinity of signnal 225.1, he would hove
been warncd sufficiently to become alert and to take action in
time to avert the ~cecident. The flagman of No. 39 seid thet

it is not tne ovrectice to drop lighted fusees from a moving
train during daylisant nours, nor to lcave torpedoes and a
lignted fusee at tne rear of the troin when it stops moment-
prily in complience with a steon-then-procecd-at-restricted-
speed indiceotion.

AT tae time of the accident four wayside stations and a
considerable number c¢f engines and cobooses on this division
vere rprovided witn trainshonc equinment. Tne engine of No. 69
w28 not nrovided with tals cquipment, and the equipment pro-
vided on the cengine of No. 39 was incoperative. However, had
eacn traln been provided with operative traianprone equipment,
it provably would not have been uscd since both trains were
moving in autometlc block-signel territory under normal over-
ating conditions. Tne cmployecs of tnis division are instructed

et T\ e B NS T
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that thLc trainphone system is required to be used in an emer-
zency as a means to evert 2n accident. ‘

Cruse

[

It is found thet %tnis accident wes caused by fallure to
onirate the following train in acccrdance with signal irndice- .
ticns.

Dated at Washincton, D. C., tnis tenta
dey of September, 1946.

By the Commiscion, Commissioncr Patterson.

', P. BARTEL,

Sccrctary.
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