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Octoher 4, 1940,
To the Commission:

On July 31, 1940, therc was a head-end collision between a
passemer train and a freight train on the Pennsylvania Railroad
near Cuyshoga Falls, Ohic, which resulted in the death of 42
pesgenrers ond 1 train-service saployee, and the injury of 1
treci laborer and 4 ftrain-seivice employess, This accident was
inventigated in conjuncilon with a renwesentnlive of the Public
Utilities Commission of Ohilo.

Location o:.d do19d of Opecration

cideat oceurred o that part of the Cleveland Division

between ludson, Ohio, and Joyce Avenuc, Columbus,
tance of 142.1 miles. In tnc vicinity of the point of

is a gingle-~track line over which trains are

operated by timetatle, traln orlers ond a manual block system.
Thie accldent occurred on the mein trasck at a polnt 4,592 feet
north of the station at Cuynhoca Fells. As the point of accident
ls evproeched from the north there are, in succession, a tangent
2,639 feet in length, a 2° crrve to the left 734 feet in length,
a tengent 2,192 fget in length, a 1°59'12" curve toc the right
1,460 feet in length, and » tangent 4,165 feet to the point of
accldent and 405 feet bsyond. MAs the point of accldent is
approached Irom the south therc are, in succession, a tangent
1,625 foet in length, o compound curve to the right 1,787 feet in
length having o maximum curvature of 3°950', a tangent 237 fect in
lenmth, o compound curve to the left 1,794 feet in length having
a poximum curvature of 3P80Y, ¢nd the Stcngent oa which the
acceident occurred. The srade for south-bound trazns varies be-
tueen 0.1€3 znd 0.708 percent ascending o distence of 5,400 feet
2nd then is 0.62 percent descending 1,411 feet to the point of
accldent. The grade Tor north-bound trains varles between 0,218
and 0,62 percent ascendins a dlstance of 2,732 feet to the point
o7 nceicent,
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A clding 5,985 Teet in lenath ond designnted as 8ilver Lake
e

FR

10 north of the point of accident and parallels the main track on
the east, The switchess are numbered nrogressively from north to
scuth; the 1oet northerly ig desiznatzd as switch one, the inter-
medlate, ewiteh two, and t.ae most southerly, switch three; these
avitclies ace, r§spectively, 2,37, 1,53, and 1.05 miles north of
the station at Cuyahoma Falls. e accident occurred at a point
@77 feet south of switch three. Payne Avenue and Front Street
cross the maln track dlagonally au points, respectively, 677 and
872 feet south ol switch fThrec.

An unattended tlock-station aign is located at a point 2,934
Teet south of switch one, 267 feet north of switch two, and 3,050
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feet north of switch three. The day ospect is the station call,
"SIV, 1lcttered in white on a black signboard 10 inches wide and
20 linches long wounted vertically 7 feet 5 inches above thie top
of the rail on a mast, which 1s lccated 3 Teet west of the west
rail. The night aspect is electirically lighted and 1o mounted
rorizontally on the mast 8 feet 11 inches above the top of the
Tall; 1t consists of a box € inches high and 27-1/4 inches long,
in whaieh there are a red and a vellow lens each of which is B
inches in dlameler; the yellow lens is next to the maln track.
Bota the day and the night aspects are visible from either
direcction. A telephone booth 1s attached to the blocke~signh mast.

The view from a routh-bouad gas-clectric motor—car is un-
obstructed throurhoutv a distance of 4,165 Teect north of the point
of accident. BSwitch three can be secon from the left side of a
north-bound en;ine a distance ol 1,713 fect, and from the right
side n distance of 1,445 feet.

Iules of the omerating dcpartment read in whole or in part
es follows:

Definitlons.,

Fixed Signal.-- A sizgnal of fixed loeation
indicating a coadition affecting the wovement
of a train.

Home Signal.-- A Fixe.-Signal at the entrance
or a route or block to govern trains 1n entering
and using sald route oxr block.

A%t.  Imumedlately upon seeing s Fixed-Signal
arfecting tlie movenens of their train, tThe
enginenan and fireman muet, ¥ ¥ * call its
indication by name to cach other.

105, Both the conductor and trhe enginenan are
recsponsible Tor the salety of the train ond the
observiance of the ruleg, ¥ % 8,

211, When a "19" train order has been transnitted,
% % % The operntor * % #* yil1l then write on each
copy the word "complete", the time, and his last
nome 14 Tull, and personslly deliver a copy to each
nerson acddreseed without toking his signature,

3

-
P

3%

362. Trains must not »nuss n Stop-signal without
receiving a Caution Card (Form D3, a Clcarance
Card (Form C) or a train order authorizing them
to do go.

% % %



Special time-table instructions read in whole or in part as
followe:

. Use ol telepiones.

Wher. used for Block Operations, trans-
ailtting train orders or meking any arrangement
pertaining to the rmovement of traine by trainmen,
tre conductor or ensinenan must personelly recelve
all ordercs on thne telephone and make all verbal
arrenzenents pertaining to the movement of his
train, out neither is relieved of any responsibllity
as prescrlbcd by Rule 105

o3

D1503, VWren siding switchces arc numbercd the
Tollowing will apply:

Only those main track switches connecting
sidinrs used in troin movement will be numbered,

9]

a

ctween Hudson nnd Joyce Avenue, % % %
No. 1 be¢ng ¢ most northerly switch, with the
numnbers increasing toward the south.

When trains mceet ot a numbered switen by
train order, the train which can enter the siding
without backing must do so.
S23A. UNATTTNDED BLOCK STATIONS

An unattenced Dblock station is a point
designated by a sign indicsting the limats of a
block, the use of wh.cn ig controlled by Manual
Block System Rules, except as herehy modified.

D2308. Unattended tlock stations are controlled
by the SBirnalman specified in time-table, or
Speclal Instructions,

"he sign indicating ar unabttended block
station wi 11 qlsn,sy ty day the station call, znd
in addition, by night a red light and a yellow
light horizontal; the ycllow light next to the
main track.

The sicnalrien may give a train oral ner-
mission to enter one Ylock, and by the use of


http://whn.cn

-7 - Inv=-2440

Clearance Card (Form K) may authorize a train
to pass one or more unattended block stationsg.

. Unless otherwise provided, trains must
stop at unattended block stations, and con-
ductor or engineman must obtain permission from
the signalman to enter, and ascertain condition
of the block, and report clear.

e W o

Form X, Clearance Card

————————————— Block Station,---=—--M----=19--~
To Conductor and Fngineman: Traln------- -
Proceed at------- as though------signal was displayed

Report clear at-----—-~-- M

e e e e e e o —

Signalman.

The signalman may issue this card only when
authorized by Superintendent. Before issuing it,
the signalman must have prorer understanding with
other signalmen, 1T any, naving authority over
blocks mentioned, and rmust know that blocks men-
tioned above have been duly reported clear of
opposing trains, and clear of treins that may not
be followed in the same block by the train address-
ed.

The conductor and engineman receiving this
card properly filled out and signed, or authorized
by the signaluan to fill it out, may proceed as
directed above.

Po% %
Note--Unattended Block Stations Controlled by open
Block Stations.

Block Station Period Unattended Controlled By
SI Continuously Hudson

EIE O

' The maximum authorized speeds in the vicinity of the point
of accident are 60 miles per hour for passenger trains and 45
miles per hour for freight trains.

The weather was clear and hot at the time of the accident,
which occurved about 5:58 p.m.



Description

Extra 4454 North, symbol FC-4, a north-bound freight trai
with Conductor Collier and Enginemen Lodge and Kropf in ohargel:.
consisted of engines #454 and 4533 coupled, 30 loaded and 43
empty cars, and a caboose. At Arlington, 3.7 miles south of
Cuyahoga Falls, the last open office and located at the end of
double track, the crew received coples of train order No. 99,
Form 19, which read as follows:

Eng 4454 run Extra Arlington to Hudson and
meet No. 3380 Gas Eng 4648 at Switch 1
Silver Lake.

The crew also recelved copies of a clearance message which read
as follows:

To C & E Extra 4454, July &1, 1940.
All trains due up %o 535 p.m. have been rep-
recented.

This train departed from Arlington at 5:49 p. m., according to
the train cheet, and, when it was approaching Silver Lake, while .
moving at a speed estimated to -have been about 30 miles per hour,
it collided with No. 3380

No. 3380, a gouth-bound first-closs passenger train, with
Conductor Shafer and Engineman Murtough in charge, consisted of
gas=electric rail motor-car 4648. At Hudson, 7.9 miles north of
Cuyahoga Falls, the crew received copies of train order No. 99,
Form 19, previously quoted. Vhile opevating on this schedule
motor=car 4648 was making a back-up movemcat; 1t was operated
from a control station located at the left side of the leading
vestibule. This train departed from Hudson at 5:49 p. m., ac-
cording to the train sheet, 4 minutes late, passed switch one,
Silver Lake, where it should have taken siding, passed the un-
attended block station, beyond wnich it had no authority, and,
while moving at a speed estimated 1o have been about 25 miles
per hour, collided with Extra 4454 North.

Engine 4454 telescoped the passenger compartment of gas-
electric motor-car 4€:8 about 12 feet. The motor-car was driven
back 537 feet by the impact. The north truck became discngaged
and lodged agalnst the south truclz; during this process the
fuel tank was punctured, the gasoline became ignited, the car
was enveloped in flames, and the interior of the car was de-
stroyed by fire. There werc a total of 46 persons on this train,
and only three survived, these three being railroad employees
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who escaped by Jjumping fron the car prior to or at the time of
impact. The fact that all the possengers on thils train were
killed is no doubt due to the severity of the shock of impact
and also the fire from the gacoline supply which broke out im-
mediately aftzr the collision. The front end of engine 4454 was
badly damaged; the Tirst and the second cars were slightly dam-
aged,

The train-service employee killed was the baggageman of No.
5580. The train-service employees injured were thc conductor
and the engineman of No. 3380, and the eagineman and the flreman
of the first engine of Extra 4454.

Summary of Evidence

Gineman Murtough, of No. 3380, stated that his regular
agsignment was short turn-sround pacsenper service, which con-
sisted of several round trips daily between Alzron and Hudson,

a distance of 12.9 miles. VWhen he arrived at Hudson on No. 581
it being cusntomary to operate thne pas-electric car PacKward on
the return trip to Akron, he changed the brale-valve handle and
the control hendle to uhc coatrol station in the rear vestibule
of the motor-car, vhich was the leading end on the refturn trip.
At Hudson, Ju 3t before departing on No. 3380, his conductor de-
livered to him a copy of train order No. 99 and said, "Ve meet

at switch one, Silver Lake." The enginemsn read the order and
understood that his troin was requirud to take 3iding at switch
one, Silver Lake, for Extra 4454 North. The order was legible
wnd.leﬂm pres crloed form. He underctood that his block author-
ity extended from Hudson %o oilver Lake only, and that it would
be necescary to obtain blocx authoplty couth of Silver Lake after
train order No. 99 was fulfilled. When hic train was at a point
about 3-1/2 niles north of Silver Lake the thought occurred to
him that meeting Extra 4454 =t Silver Lalie would delay his train
sufficiently to result in delay to & B. & O. R. R. train with
which his train made connection at Aron; on thigs account and
also because of the short tinme in Afron before starting the next
trip to Hudson it was his practice to avold delay ac far as pos-
sible on this trip. He could not recall anything fronm that point
uatil, as his train was passing switch three, he becarme aware that
he was sounding the road-crossing whistle signal for Payne Avenue
and for Front Street and saw Extra 4454 rounding the curve gouth
of the croasings; then he thougnu of the reguirement that his
train enter switch one. The speed of his train at this time was
about 50 miles per hour. He i-nediately removed his hand fron
the brake-valve handle; this operated the safety-control riechanismn



and resulted in the brake being applied in emergency and the power
being shut off. When the two trains were about three car
lengths apart he Jjumped off; at this time the speed of his '
train was about 25 miles per hour. He could not explain hy

he forgot to take siding a2t switch one. There was no other
occupant of the rear vestibule and hic attentlon was not dis-
tracted from his duties. Becausce of being alone in the con-
trol cormpartment, to prevent the possibility of beconing nechusn-
lcal in his operation, he had formed the habit of calling to
himself the block authority at unattendecd block stations. On
various occasions he had operated the gac-electric car involved
gince it had been placed in service in 1927. He was regularly
assigned to short turn-around passenger scrvice the latter part
of April; at that time he weiched 210 pounds; however, about

the time of the accident he weighed 195 pounds. He 15 5 feet

8 inches in height. On occasion’ when he operated the car in
normal direction fumes fron the rotor exhaust caused hin to

have headaches and logs of appetite; he stated that he knew of
one engineman who ras unable to operate a gas-clectric rnotor

car for the samc reason. When the car was operated fron the
control station in the rear vestibule the only ventilation was
that which was provided by a window in the side door; this win-
dow was a sliding panel anad covered an aperture about 10 by 12
inches. The wecather was hot and the hunidity high on the day

of the accident. He ls faniliar with the unattended manual-
block syster: and had operated under its provisions since 1931.
He thought that a gignal which can display two or more indica-
tions is more inpressive and distinctive +than one which displays
the same indication for all block conditions. On occasions when
an enginenan of a train stoending on the nmain track obtains block
authority in advance, it results in only one enployee being
aware of the block condition. When a bloclk cignal is operated
to display an indication or the condition of the block in ad-
vance, all members of the crew can lInow that condition and checlk
with each other. If onc nenber of the crew fails to observe

the conditicn of the block there would be some other member to
call attention to it. He caid that an unattended block system
results in a purely mental operatlion since there is no distinc-
tive indication which would vifuslly attract attention to a con-
dition affecting thc use of a block in advance. He thought
there is greater possibility of error under an unattended block
system because in some instancers the members o a crew at the
rear of a traln have no meons of knoving the block condition ‘
in advance. He said that it is not unusual to receive train
orders directing a passenger train to take siding at Silver
Lake.
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Conductor Shafer, of No. 3380, stated that the train-ordcr
signal at Hudson was displayed and he received from the oper-
ator both copies of train order No. 99; it 1s customary for the
conductor to obtain any corders at Hudson and to deliver one
copy of each to the engineman. He underctood that bhis Ttrain
was required to take siding at switch one, Silver Lake. He de-
livered a copy of train order No. 99 to the engineman and said,
"ie meet at switch one, Silver Lales;" he thought the enginenan
understood the rcquirements of the order. He could not recall
whether he chowed his copy of tne order to the baggageman. Al-
ter No. 3380 departed from Hudson the conductor was engaged for
sorie time in collecting tickets, then proceeded to the smoking
compartment to attend to clerical duties. When the clerical
duties were finished he observad that No. 3380 was parsing
switch three, Silver Lalke, at a specd of about 45 or 50 miles
per hour snd that the oppnoasing freisht train was approaching
closely. He thought he pulled the ronductor's emercency valve;
however, he was not certaln that he did so. Realizing that a
collision was imrinent he jumpzd fronm the side door of the bag-
gage compartr-nt. He said tlhat he wags required to load and un-
load pasgencers at stations and to alLtend to other duties. The
schedule tinme of each triv between Aliron and Hudson was 25 min-
utes and as the lay-over at either end was short it was neces-
sary to complete the reportt as each btrip was being made. He
had been on thic assignment oo an extre pacaicenger conductor
for 10 days prior tn the day of the acecident; however, during
the past several yeare he nhad becn bagzegeman on this assign-
ment and was thoroughly familiar with the method of operation.
In a statement made to the coroncr, We sald that if an operator
had been in charge of the bLlock station at Siiver Lake the acci-
dent could have becn averted; however, 1n another statement, he
said that if all rules were complied with the unsttended block
system was cafe.
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Track Laborer Wonn stated that he was in the baggage
compartment of gas-electric car 4648 when 1t was apnroaching
the point where the accident occurred. He did not know about
train order No, 99, nor that No, 3380 was required to meet '
Extra 4454 at switch one, Silver Lake., As the train approached
switch one, Silver Lake, he heard the road-crossing whistle
signal sounded and again when the train passed switch three.

At the latter voint he felt the brakes apply in emergencye.

The conductor jumped out the baggage-compartment side-door

and the track laborer followed him out, The track laborer

said that en route from Hudson to the point where the accldent
occurred the baggageman wesg occupled in making out reports con-
cerning mail, paggage, and express. The track laborer saw the
engineman when he changed the controls to the vestibule end

of the gas~electric car at Hudson and at that time the engine-
man appeared normal,

Engineman Lodge, of the first engine of Extra 4454,
stateu tunat a terminal air-brake test was made at Columbusg,
134.2 miles south of Cuyahoga Falls, and the brakes functioned
properly. Cars were gset off and others added to the train at
gouth Akron, 7.2 miles south of Cuyahoga Fallse The brakes of
the cars to be added were tested before they were coupled to
the remainder of the train and the air-brake inspector reported
that each brake applied and released. These cars were then
coupled o the remainder of the train and the troin crew mede
an application and releasze test to determine whether the
brakes were operative to the rear end of the train., 4t Arling-
ton, a stop signal was displayed; the brakee controlled the
speed of the train properly in stopping at tzat point, The
signal changed to proceed and the operator handed on a copy of
train order No, 99, together with a clearonce message, Both
the engineman and the fireman read the order and understood
1ts provisions. Between Arlington and Silver Lake the engine-
men held up one finger to indicate that the meet order was
effective at switch one, Silver Lnke, and the flreman replied
in the affirmative, The engineman said that when his train
wag approaching the point where the accident occurred he closed
the throttle preparing to stop Jjust south of the unattended
block sign at Silver Lakc, At this time the speed was about
30 miles per hour and the fireman called a warning that No,
3380 was on the main track south of switch three, The brakes
were anplied in emergency when the trains were about 600 or
800 fect apart, but too late to avert the collision, The ‘
speed was about 20 or 25 mileg per heour at the time of the
collisions The gas-electric car immediately bocame enveloped
in flames, The impact drove the gas-electric car back a )
considerable distance. He said that he was familiar with the
method of operation under the unattended manual-block systcm,
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ince he had not rcceilved a clearance Form K granting block
authorlty north of Silver Lake, he intended to stop at the
blocy sign o obbaln block au'rority in advance, This weuld
have been -ivern orally by the operator ‘at Hudson and the
englinemen woulcd have hecn tae only member of the crew to
recelve flrac-hand inforumatinu Uonce“ulnb plock authority;
however, he wouid rova 11 Ste other menbers of the croew
at the frent eri o mis Traine He eeid that e would not
have filled out a Form X, eirnce Snet was reguired only when inw
formaticn wvag rrcoized coaceriny nore than one block in ade
vance) thig procsuvre ic buu*cjgpv “nen traln orders are
copled by an envineman, the cosy the conductor is placed |
undger the lock ol tihe neo~vash vhen the train is pulled

DO
"

(IR
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™
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= 3
a distance gufficlent fur the zoad ctor to oburin hilg cony
befors the train proseeds, Fe uncerstood thet tiie conductor
and the engireran =12z cquall rzspoensible for tae sefe opera-
8]

tion of t"“ﬂi Toair, In Mir coin.on il 1s ag 1lmportsnt for a
conducwtor to have tlock infoyn-tion ag to have a copy of a
train crder, Enzircnan Lolge sata tnat in some ingtanceg his
train kag pgen renuiwmed to.ailnn nercni the block cign for a
cenduvetor to resort zlccr of the block in the rear. In such
instances an enzinet.a does rot know vhether this is done butb
relies upon a coendauetnr to povfHrn that duty. Thece condltions
result ia instancesg vherein ths conductor doeg n2% have know-
ledge of wlock sothority in advonce and tne engoenomon docs not
krnow whietier the blocs 1in the rc~r has been clearcd. Lt the
time of thae acc.dent he had besn on duty 13 hours 12 minutas,

Fireman Reynolds, of the firat eneine of IZIxtra 4454,
stated thav he read trailn order No, 23, reccived at Arlinvton,
and uncerstood “hat No, 3330 vog recuaired %o talke siding at
swiftch one, Silver Lotles Wheo nls Srain was anproaching the
polnt where ne a c1Jent occurrid, he vie on tao Lefb sente
box mointaining a loclout ahead, and the gspeec w~s aoout 30

miles per Lour, He saw No, 3330 eronvroccening cn the main track
in the vicinity of switch three, He warnsd thi2 engineman, who
immediately aoplied tlie brakes in emergency b1t teo late to
avert the accldant, The fireman esald that at thic -oint his
view ahead wasg restricted to =« dictance of sbovi “ED feet,s It
was not unusual to »ccecelve a welT order waereia a firs buulﬂq
train 1s roqulred to take siding. He was fomiliar with the un-
cttended mevual-nlock systoms In his opinion the cooretion is
safer wne. all memoors ol She crew have information concerning.
lock @u4irrl+ wren 2 plocl:i station is ato~.ided all members
of a crew can qoe the indication disnieyed by “..e plock signal,
Ee thought a signal which can displzay two or more indications
will attrcct more attention to tlock condlitions znd is more
distinctive than a sign which does not change, and that there isg
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less possibility of error vhere manual-block signals are malin-
g
talned,

Engineman Kropf, of the sacoad engine of Extra 4454, .
stated that he received e copy of trein order No. 99 2nd under
stood 1ts requirements, lhen his fraln wes approaching the

polint whers %he nccident occurred the speed was about 30 miles
per hour and he nlogced the thicstle yren~ring to stop at gllver
Lake block stetinn., Tecuzuse ol orock curvature he could not

see ahcady e first cocanc awnso F Thoe approaclk of Nos 3380
when the orakc-ripe prassure occ:me denlnced by an emergency
application of ta2 cralier, wvhicn w: g followed almos?t 1mmod1ately
by thc celligicn, Ho is 1 Lol il with She attended and un-
attended forme oFf the nrnval-block stem 2md in his oplinion
they arc egnally sare vrovided ths rules are obceyed; however,
the operation lg s fer when the couductor is avare of all condi-

tiong affecting dhe moverent of tne traln, He saild that if
the accideas hag “ot occurcead his Srein would heve cstopped
short of thae un:tlended klock cian atbt Silver Loke. The enginew

man of the firct engiae trew would have obtained block authority

to occuny the block ia advance, and would have imparted this

information to ta? meabers »f tahe crew at the front end of the
train, put the conduztor ani the flagman would not heve received '
thws informatio “, AT arn unattanded dlock stetion when the ‘
supply of Form X Is cxnoueted insnrmation conceraing plock

avuthority 1lg writien oa any pepcr avnilable; vhen the cupply of
train-order blaris ig exhausied, train orders arc copled on the

back of a time-tuble or eny pilece of noper available., Engineman

Kropf ie faniliar witn the opecrasion o7 the gec—ecleoctric car

involved, and szid there 1s nothing sufficlently intricate about

1ts operatlon to distract an engincraats attention itrom his other
duties,

The statement of Fireman “untebercer, of the second englne
of Extra 4154, added nothing of importvance,

Froat Bro%cman Ferrill, of Extra 4454, stateca that he was
in the brademan?a boo%th on the Sender of th2 gecond oagine en
route from Akron o the point waere the accldent oceurrcd., He
did not see ftrain ordcr No, 99, When his train was anprcaching
the point where the accident occurred the svced was aopout 25
or 30 miles per hour, He felt the brakes become aprlied in
emergoncy ond arter woving about 16 or 17 car le n@tha his train ‘
collided with No. 3380, e is Tamilicr wish ooth the attended .
and the unattendcd forms of the manual block sysvens He Thought
the attended block signal uns more lmmregslve 7an an Uhe ;
attended sign becauss a signal capable of displhvinz two or
more indicatvions gives block information to all merocrs of a
crews The members oif the crew at the rear of a train do notb '
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accident occurred the specd was about 30 miles per hours The

train stopped abrupily and he obsevvud tnat the brake-pipe

pressure was derleted, He 1o familiar with ooth the attended

and the unattended lforms of maauel block system. He thought

that the atteanded block system provided safer operation than

that provided nr the unattend=d block systcm. He corrovorated .
his conductorts statcement concaerning operavion under the un-
attended block systoi,

Di'pqtoh(r Weisz s*tated that Lie isaned train order No,
99. He hed becn a dispsicher cince 1918 +nd had issued many
similar orders. Al employees vader Liis supervision were
familiar with the provisions eurodi=d in Sne orasr. He desired
to avert delay; therefore, he conferred euperiority on the extra
train, siance a esingre-car Lrain cou” & enter and traverse a
siding in much lessg time toan & loa™ freivht Ltrein,

Operator RPicley, n.a dut, at indson, stated thet he copled
train order No, €2, and delivored tne enzineman's copy to the
conductor of No, 338C, re Srein-c.oder gignal was dlsplayed
proveriys He urderstood File ©11 ons he considiered Conducior
shafer cepable of deliveriong tho order oroper.v. When Noo 3380
devarted from Hudson the block signs® at “hat noint digplayed
a nrocead indlcetion whiceh graated olock authority to Silver
Lake onlyse He wenorted the dohevturce of No, 3580 to the opera-
tor ¢t Arlinztoa, who in wurn —ccorted the denurturc of Ixtra
4454,

Operator Whitt, on duty ot ArTington, stated that he
copled trcin orcer No, 99 and QPllVB“bd “ogether with a
clsarance message, copies To the ena* men and the conductor
of Extra 4454 :s that train pussed h_s oflicea. Ee suzld the
order was not unusual and he hod conicrd similar ordors.  He

obtained {rom tre operator at Yudsom block authority for Extra

4454 to Silver Lake only. Silver Leke anattended plock sta~
tlon is under the control of the onerator at Hudeon, When

1% is necossary for a train to obtarn authorit at Silver Lake
to nroceed into another block, ithe olock recorus muzt be checked
by the opcratore at Hudson and at Arlington, t.cn, .¥ the

block condition is rrvoraple, tlock outhority ig given br the
operator ot Hu 'sone When o train is stovnred at an -wmatitended
station to od2trin vlock authority ~nd it isg accessary for that
train to rennrt cles r of the block in the rear, the engineman

1g instructed Yo pull oy ond stop sn that the conductor can
report clec 2, meator Whitt said that vhen an emergency arises.
at an atleaded statioa an overcior can toke action to stop a
train, but such cection canrot ve taken at an uarttended station,

Five enginemen who were not involved in the accident
were qucstioned in regard to the method of operation under the
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unattended manual-plock system, They sald that when a clcar-
ance Form X 1s issued at an attended station the rules require
that both the engineman and the conductor recelve coples., All
were of the opinion that operation under the unattended system
was as safe ag under the atiended system. All These englnem
men sald that an unattended block sign was as lmpressive and
distinctive as a block signal which 1ls capable of displaying
two or more indications., None thousht that copying train
orders or obtaining oplock suthority interfered with his normal
dutiess All sald that the conductor and the engineman are
equally responsiple for the safe operation of thelr train.

One engineman sald that operation was safer when all members of
a crew had information concerning olock authority; two engine-
men said that operation was safe when the englne crew only had
information concerning block authority, oprovided they were
thoroughly experienced men; two others said that it made no
difference whether the members of the crew at the rcar of a
train had block information, Four engilnemen had operated gagw
electric cars; all said that safety of operation was not im-
paired when a gas-electric car wags operated from the rear plat-
forms

Five conductors who were not involved 1n the accldent
were questloned in regard to the method of operation under
the unattended manual-block system, Al11 these conductors
sald that the conductor and the engineman are equally respon-
siple for the safe operation of thelr train. Three of the
conductors said that operation is safer when all members of
& crow have information concerning block authority; onc sald
that it was safc when the engineman only had block authority,
provided the engineman was thoroughly expericnced; one conductor
said that operation was entirely safe when the cngineman only
had block authority. Three conductors said that an unattended
plock sign was not so impressive and dlstinctive as a block
signal capable of dlsplaying two or more indications; two others
said that both were equally impressive,

Engineman Grewe, who ls regulerly assigned to short turn-
around passenger service between Akron and Hudson, said that
ges—electric motor-car 4648 could be stopped from a speed of
50 miles per hour by an emergency application of the brakes in
a distance of 800 or 900 feet,

Electrician Hall stated that he maintained gns-clectric
motor-car 4648; on the day of the acecident it was in suitable
condition for service, The power prakes were in excellent
condition, He said that no device was used to render the
safety-control feature inoperative.



Superintendent Krick gtated the rulee do not require
that a copy of clearance Form K pe left at a switch when a
train enters the main track at an unattended block stationg
however, it has pecome customary to do so on the Cleveland .
Divicion, He s2id that there were about 150 gallones of
gasoline in the fuel tank of gas-electric car 4648 just before
the accident occurred,

According to data furniched by the rallroad, g2og-
electric motor-car 4648 was built in 1928 by the Pullman-
Standard Car Cos It wag 73 feet in Jength over end dia-
phragms, weighed 122,000 poundg, wag divided into an engine
compartment, a baggage compartment, a smoking compartment, and
a pasacon °» compartment, and had a seating capacity of 70 pas-

-~

sengers, The car had a sub-floor of wellow pine 5/8 inch thick
covered by maple flooring 1%/16 inoh thick, dn which was laid a
composition flooring 1/4 inch thick., The sidce shests were of
copper~bearing steoel 1/8 inch thick lined inside by magonite

. 7/16 inch thick. Thc end body-checty wore of copper-braring
stecel 3/32 inch thick., The vostibule cnd-shests werc of copner-
bearing steel 3/32 inch thick and the vestipule side-chects

wera of copper-bearing stcel 1/8 inch thick, The end cille were
8 inches wide and weighed 11.5 pounds per foots The side sills
were of angle construction & inches by 5 inches by 3/8 inch open-
hearth stecl, and 2-1/4 inches by 5-7/8 inches by 1/4 inch Zeo
copper-bearing steel. The end vosts were steel ansles 2 inches
by 2 inches by 3/8 inch, The side posts were box~-section
copper-bearing steel 3 inches oy 5-1/2 inches by 5/52 inch.

The collisicn posts were of 8~inch channel steel weiching 1145
pounds per foot. The car wag powered by a six—cylinder 275
horse~power gasoline motor which drove two electric motorg,

The car was equioped with one 250-zanllon fuel tank 20 inches
wide, © inches hiigh and 7 feet 11 inches long; the metal was

1/8 inch thick. This tank was located under the floor, 7-1/2
inches inward from the right.side and 28 fcot £2-1/4 inches from
the front ¢nd of the car. The car was provided with AML brake
equipment having M-31-C brake valves at each end; the brake
valves were provided with a safety-control feature actuated by
release of pressure on the orake-valve handle, and with a

cluten tiarow-out chamner to disconnect the pover from the
motors, Wnen this type of car movesg in forward motlion it is
controlled from a station located in the encine comrartment to
the rigat of the motor; when i1t 1s moving backward it is control—.
led from a station located at the left side of the rear ves-
tibule. The volume of the rear vegtibule is about 305 cubic
feet, Ventilation is provided oy a slidinz panel window 10
inches by 12 inches located 1In the left side-door of the ves-
tibules There 1s no restriction of view ahead at either end

of thc car.
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According to data furnished by the carrier, Silver Lake
plock station had been unattended continuously since 1231; 1%
is controlled by the operator at Hudson., On that part of the
division extending between Hudson and Joyce Avenue, Columbug,
there are eight continuously unattended block stations under
the control of operators at attended plock stations; thcre ore
four other stations which are unattended from 4:30 pesme tO
8 a«Nsj on Sundays there are twelve continuously unattended
block stations. At nicht and on Sundays there 1s one operator
who coantrols four unattended block stations in addition to the
attended station where he isg located; in anotner instonce, one
operator controls threc unattended nlock stations.

Engineman Murtough is 49 years of age. He was last
given o periodic physical examination February 22, 1240; his
physical condition at that timc was normal,

According to Public Health Rulletin No. 185 issucd in
1936, entitled, "Revicw of Carbon ionoxide Polsoning," repeated
and continued exposure to cerocn monoxide results in s2tura-
tion of the blood stream. When this saturation rises to a
high percentage it results in nsadachega, loss of appetite, and
sometimes loss of consciousness. rollowing personal experi-
mentation, Haldane reported that the intellect becomes tempo-
rarily impaired; however, following regtoratlion, a victim

seldom suffers deleterious after effects, The bulletin also
reports that an obsse person is more gusceptible than others
to carpon-moncexide polgoning, The ccmblnation of carbon

monoxide with the blood takes place more rapidly during the
first hour of exposure; exercise augments the condition and
causes symptoms to appear after short exposure, High tempera-
ture and high humidity cause mere rapid combination of carbon
monoxide with the blood. A doctor reported that during experi-
mentation he wrote the same words repeatedly in hig revort; two
others did not recognizce the lapse of time; onc other failed to
recognize a friend although he was apoken to at Intervals dur-
ing a 2=hour veriod.

Discusgaion

According to the cvidence, the crew of Extra 4454 under-
stood that No., 3380 was required to take siding at the north
switch, awitch one, at Silver Leke, for thelr train. Extra
4454 received a clear block signal at Arlington but their
block authority extended only %o the unattended plock-station
sign at Silver Lake, Steam had been gshut off on both engines
south of switch three, Silver Lake, and the train was drifting,
preparing to stop southh of the unattended block-station sign,
when Noes 3380 was seen approaching at s distance of avout 1,300
feets The orakes were apvlied in emergency out the speed was
reduced To only 20 or 25 mileg per hour within the distance of



-920-

400 feet to the point where the collision occurred.

The conductor and the engineman of No. 3380 recelved
coples of train order No, 99 at Hudson and understood that their
train was required to take siding at switch one, Silver Lnke,
for Extra 4454 North,. The conductor delivered the engineman's
copy to hilm and discussed 1ts provisions. This train departed
from Hudson with block authority to Silver Lake only; hovwever,
it passed switch one, where 1%t was required to take siding, and
the unattended block-station sign at Silver La¥ke, where 1t wag
required to have additional block authority, and collided with
Extra 4454 a short distance south of switch three.

According to the evidence, when the engineman of No.
3380 was about 3-1/2 miles north of Silver Lake tho thouzht occur-
red to him that taking siding at Silver Lake would result in
delay to his train, Although he continuecd to operate his train
and sounded customary grade-crossing signals, he could not re-
call anything that occurred from that time until he saw bExtra
4454 rounding the curve south of switch three, then he remembered
the regulrement that his train enter switch one; he immediately
applied the brake in emergency, but too late to avert the ac-
cident, He could not exnlain his failure to obey the meat
order nor his failure to stop at the unattcocnded block-station
sign, peyond which he had no block authority. There was no
other member of the crew in the control compazrtment of Nos 3380
with whom the engineman could check, as is common practice on
steam engines, The engineman said that he had trained himself
to repcat the block authority at unattended stations so that his
operation would not become mechanical, Since April he had
been assigned regularly to short turn-around passenger scérvice,
on which a gas-electric motor-car is used. During that period
he lost apout 15 pounds in weight and suffered from headaches
and loss of appetite. When the car involved was operated from
1ts forward control-statlion he suffered discomfort from motor-
exhaust fumes, From the investigation it is apparent that the
engilneman was not in full possession of his normel mental fac-
ulties wnile his train was traversing a distance of avproximately
4 miles approaching the point of accident. The symptoms de-
scribed and the mental and physical resctions of the engineman
Just prior to the time of the accident point toward the nossi-
bility that he may have been a victim of carbon-monoxide poison-
ing, Research reports state that obece persons are particuw
larly susceptible to carbon-monoxide poisoning, that the first .
hour of exposure is the most hazardous, and that hot weether
and high humidity are conducive to rapid saturation of thc plood
with carbon monoxide, The engineman was 5 fect 8 inches tall
and welghed 195 pounds. He had agssumed duty on tho motor—coar
involved 1 hour 30 minutes before the collision occurrcd. The
weather was hot and humidity was high. The enginemon had oper-
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ated the motor-car from the forward control station from Akron
to Hudson and had arrived at Hudson at 5:33 pem. After vpeing
in Hudson only 16 minutes he began the trip involved and ©

mi 1 +1-n 4+l AAad Arnt AnATtmmmn A M +tvAa i ~|nrrn1trm4 a
minute 8 180 Tac atliaent oCccurridia. Uil WilC VLD 10voay e
-

was located in a compavrtment having a volume of only 505 cublc
feet and having only a 10 by 12-inch opening in the left side-
door for ventllatlon. It is possible that during the tPlp north-
ward fumes escaped to the engine compartment instead of throush
the exhaust pipes and that the engineman abqorbed a guantity of
carbon monoxide, The aforementioned rcports state that a person
can be under the influence of carbon—monoxide proisoning vith
resultant temporary impairment of mental facultics but not be
wholly uncongclous, and the menncr in which the cngincman pere
formed indicates the possibility that he was so affccted,

The conductor had completed the collection of tickets
and when his train passed the switch where 1t was required to
teke slding he was engaged in maklng out reports which were
required for each trip of his assignment, According to the
rules he wag equally responsible for the safe operatlon of his
train; however, only 9 mlnutes had elapsed since No. 3380 had
departed rfrom Hudson and instead of checking to gee that his
train stopped at the meeting point he was devoting his atten-
tion cnvlrcely %o clerical dutiegs when hig train passed that
point and 1t was occupying the main track beyond the point where
1ts superiority was rcstricted pefore he took action to stop the
train; 1t was then too late to avert the accident,

The i1nvestigation discloscd that the motor-car was
carrying about 180 gallons of gasoline, and some of the fatali-
ties no dount were caused by the fire which broke out immediate-
1y after the collision, The fact that a car carrying pas-
sengers also carried a large quantity of this highly inflammable
fuel resulted in increased hazard to passengers and contributed
materially to the disastrous consequences of this accident,

Under the time-table gmecial instruction for operotion of
unattended manual-block stations, opposing trains may be admit-
ted to the block on elther side of an unattended station and
meet at the unattended station, All members of both crews ine
volved were familiar with this metihiod of operation. A majority
of the ecmployees interrogated stated that the operation was

safe 1f all rules werec oopyed however, most of the employccs
questioned stated that the operation was safer under thb At
tended block system, for the following princival reasons?! The
rules require that a train cannot be admitted to a block at an
attended station unless the plock signal displays an asmect indi-
cating the block authority, or the crew is given eilther a clear-
ance card or a train order authorizing the train to enter the



plock in advance, and at an attended statlon when a train 1s
admitted toward unattended block territory a clearance Form K
must be delivered to both the engineman and the conductor il the
train is to pass one or more unattended stations in advance,
vhereas whenl a train receives authority at an unattended sto-
tion to pags one or more unattended stations the conductor ig
not required to have information of the block authority and
often he does not have thig informatlion; under the rules the
conductor and the engineman are equally responsible for the
operation of thelr train, but under the unattended block system
at times the conductor hag no knowledge as to conditions af-
fecting safety of operation of his train; when a signal dlge
plays the block authority all members of a crew can have knowe
ledge of the block authority, but when an engineman obtalns
plock authority at an unattended station he alone hos first-
hand information, and i1f an enginemnn evrs in obtaining block
authority there is no further check to insure safe operatlion;

a number of employees were of the opinion thot an unattended
block-station sign is not so impressive as a block signal which
can dicnlay two or more indications. Under the rules conductors
arc held responsible for observing block-signal indications at
attended stations, and it ig probable that had Silver Lake been
an atte-d.d station with a block signal the conductor of No,
3380 weoal © aave observed the indication of that signel in time
to take action to avert the accident. Had an operator been sta-
tioned at this point he micht have been o2ble to attract the
attertion of someone on the passing train and to give warning

thes = 7 »rin vas required %o stop; furthermore, the stop

ine . ~roo© 7 an operative signal might have been sufficient to
arcis. o srvineman, as did the sight of the opvosing train,
to a .7n " Lavion of the fact that he hod no avthority to pass

this poinv,

On Aupust 20, 1940, the Pennsylvania Railrond aprlied
for annr .al of ingtallation of a centralized traific control
alid oo Laatic block-signal system between Hudson and Arlington,
the "c.ritory in which the accident occurred, with the control
nachine located at Hudson, in lieu of the mrnual block systems
This awlicatlion was approved by the Commiscion on Septomber
12, 1940,

Conclugion

_ This accident was caused by failure to obey a meet order
and by occupancy of a block without authority.

Respectfully submitted,
Ss Ne MILLS, °
Director.
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