Inv-2440

INTERSTATE COILTERCEZ COMUIIESION

WASHINGTON

RCPORT CF THE DIRECTOR
BURCAU O SAFETY

ACCIDENT O THZ

PENISYLVANY ' RAILROAD

CUYAHOGA FALL3, OHIO

JULY 31, 1940

INVESTICATION NO. 2440




SUMLATY .

Inv-2440

Railroad: Pennoylvanian

Date: July A1, 1840

Locat.on: Cuyahora Falls, Onllo

Kird oi accicdent: Head-end collision

Traings involved: Parsenger ¢ Freicht

Train numbers: 360 : Extra 4454

Engine nunabers: 4548 s 44544533

Consiat: Gag-slectric 1 73 cars and
mot. r-car 4648 caboose

Speed: 25 m. p. W, ! 20=25 n. p. he

C-eration: Time table, train orders and

manual block system

Trecik: Single; tangent; 0.62 percent
descrndin grade souchward

Veather: Clear and hot

Time: Hhii8 D M

Cacualties: 43 killed; 5 injured .
Cause: Failure to obey a meet order and

occupancy ol a block without
authority
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Octoher 4, 1940.

To the Commission:

On July 31, 1640, therc was a head-end collinsion between a
passener train and a freight train on the Pennsylvania Railroad
near Cuyshoga Falls, Ohic, which resulted in the death of 42
DPSFen“~P° ond 1 train-cervice saployce, and the injury of 1
srecs latorer snd 4 traln-seivice erplovess. This accident was
investigated in conjunction with a renvesentnlive of the Publlc
Utilitiec Commission of Ohio.

Location 2:.d4 Mew1od of Operation

hig acciceant oceurred or that part of whe Cleveland Division
wixich extende be tween uds 0, Okhio, and Joyce Avenuc, Columbus,
hio, a distance of 142.1 miles., In tne vicinity of the point of
accident this is a single-track line over which trains are
operated by timetatle, train orders »nd a manual block system.
Tlie acclident occurred on the mein trescx at a polnt 4,592 feet
north of tne station at Cuynhoza Frlls. As the point of accident
ls avprosched from the north there are, in succession, a tangent
2,059 ¢eet 1n lengih, a &9 crrve to the left 734 feet in length,
a tengent 2,192 feet in length, a 1°59'12" curve to the right
1,4€0 +“eet 1n lengtn, and o tanbent 4,165 feet to the point of
acoluen+ and 405 feet beyond. Mg the point of accident is
approached rrom the south ther. are, in succession, 2 tangent
l,oaR feelt In length, o com pound curve to the right 1,?87 feet in
length having o maximum curvature of 3°950!', a tangent 257 fect 1n
lonitn & eompound curve to the left 1 794 feet iIn length having
a waxlmum curvature ol 3°80Y, c¢nd the uungent on Whlcn the
aceldent occurred. The rraue for south-bound tramns varies be- ‘
tucen O 168 and 0.705 percent ascending a distance of 5,400 feet
'nd then 1s 0,62 p@rcent descending 1,411 feet to the point of
1d@gt The grade Tor north-bound t“nlns varics betwecen 0,218
and 0.62 percent ascendinz a dlstaonce of 2,732 feet to the point
ol ncecident.

(

A ;idlng 5,985 Teet in lenath ord deslignnted ag Silver Lake
ip north of the point of accident and JL,arallel the main track on
the east. The switches are numbered nrogressively from north to
scuth; the 1ost northerl 1y 1s design at‘d a8 switch one, the inter-
nedlate, switeh two, and il.ue most southerly, switch three; these
avitcelies ace, r&sueculvely ?.37, 1.58, end 1.05 miles north of
the station at Cuyahoma Falls, fhe ”pvidcﬁt occurred at a point
977 feet south of switch three. 3 e Avenue and Front Street
cross the malin track diagonally avu pOLnLS, respectively, 677 and
872 feet south ol switch threc.

An unattended tlock-station sign is located at a point 2,934
Teet south of switch one, P87 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 teleprones.
;f

* 3

nw;m

1
C1o

Wher. used Tor Block Operations, trans-—
1itting train orders or meking any arrangement
per t1¢n1rr to thz rmovement of trains by trainmen,
trne conductor or enfinenan must personslly recelve
all orders on the telephone and make all verbal
arranzenents pert“lrjnm to the movement of his
train, out neither is relieved of any responsibllity
as prescrlbbd by Rule 105

o3

c"'

D1503. VWren giding switchcs arc numbercd the
Tollowing will apply:

Orly thoase mein track switches connscting
a sidins used in troin uwevement will be numbered,

Between Hudson nnd Joyce Avenue, * % %
No. 1 being ste ot northerly swltch, with the
nunbers Increasing toward the south.

When trains meet ot a numbered switch by
train order, the train which can enter the siding
without backing must do so.

S23A. UNATTINDED BLOCK STATIONS

An unattended block station is a point
designated by a sign indicating the limats of a
block, the use of wh.cn ie controlled by Manual
Block System Rules, excent nas hereby modified.

D2308. Unattended tlock stations are controlled
by the Signalman epecified in time-tuble, or
Sveclial Instructlons,

The sign indicating an unattended block
station will aisplay by day the station call, and
in addition, by night a red light and a yellow
light horizontal; *the ycllow light next to the
main track.

The sicnalmen may gilve a train oral nper-
mission to enter one block, and by the use of
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Form X, Clearance Card
————————————— Block Station,-~-—==-=M-~--=19---
To Conductor and Fngineman: Train------- -
Proceed at------- as +hough——-~——51vna1 was displayed
Report clear at---crmemmm i
Signalman.

The signalman nay issue this card only when

authorized bv bupefiatendent Before issuing 1t,
the signalman must have proper understanding with
other 81gna1men, 1T any, neving authority over
blocks mentioned, and must know that blocks men-
tioned above have been duly reported clear of

A Y  oaaes e A AT A o~ -l—-v.,-.—. deln s ANy At
VPppUolliy vilicdlllio, Aallll Ulodl™ Ul CItE 1TSS Trav LGy J3 V]
be followed in the same block by the train address-
od

The conductor and engineman receiving this
card properly filled out and signed, or authorized
by the signalman to fill it out, may procecd as
directecd above.

Note-~Unattended Block Stations Controlled by open

Block Stations.

Block Btation Period Unattended Controlled By
-t — = A .-

oL Con 1111"1‘ Hudson

'

. 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 weathcr was clecar 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 trair.
with Conductor Collier and Enginemen Lodge and Kropf in charge,
consisted of engineg 4454 and 4533 coupled, 30 loaded and 45
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 copies 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 received coples of a clearance message which read
as follows:

To C & E Extra 4454, July 31, 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 south-~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 recsived copies ol train order No. 99,
Form 19, previously quoted. Vhile opevating on this schedule
motor-car 4648 was making a back-up movemcnt; it was operated
from a control station located at the left aide of the leading
vestibule. This train departed from Hudgon at 5:49 p. m., ac-
cording to the train sheet, 4 minutes late, passed switch one,
Silver Lake, whcre i1t should have taken siding, passed the un-
attended block station, beyond wnich it had no authority, and,
while moving at a speed estimated to have been about 25 miles
per hour, collided with Extra 4454 North.

Engine 4454 telescoped the passenger compartment of gas-
electric molor-car 4618 about 12 feet. The motor-car was driven
back 537 feet by the impact. The north truck became disengaged‘
and lodged against the south trucliz; during this process the
fuel tank wag punctured, the gascline 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 trailn,
and only three survived, these three being railroad employees
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who escaped by Jjumping frorn the car prior to or at the time of
impact. The fact that all the possengers on this train were
killed is no doubt due to the severity of the shock of impact
and also the fire from the ga<coline supply which broke out im-
mediately aftzr the collision. The front end of engine 4454 vas
badly damaged; the Tirst and the second cars were slightly dam-

aged,

The train-service employee killed was the baggageman of No.
. The train-service employees injured were thc conductor
the engincman of No. 3380, and the earineman and the fireman

MoLi Tilpy Lid U liias ULy Chd Ln Qg ¥ e

SANON

380
nd

of the first engine of Extra 4454,

¢

Summary of Evidence

Engineman Murtough, of No. 3380, stated that his regular
asslgnment was short turn-asround paccenpger service, which con-

0
sisted of several round trips daily between Alron and Hudson,
o Ajctanmo AfF T9 O m3Tac Thanrn tha awanmtand o+ Tvdamnn ~rn MA 2207
G WULD LCUIUT UL AL e LLILALIZG e WLIDIL L1100 Al LML Vel ab LiuUubUll Ull NUs U0,

it being customary to operate the pas-electric car PacKward on
the return trip to Alkron, he changed the bralke-valve handle and
the control hendle to “he coanftrol station in the rear vestibule
of the motor-car, vhich was the leading end on the return trip.
At Hudson, just before departing on No. 3380, his conductor de-
livered to him a copy of train order No. 99 and said, "Ue meet
at switch one, Silver Lake." The enginemsn read the order and
understood that his trein was required to take 3iding at switch
one, Silver Lake, for Extra 4454 North. The order was legible
and inthe prescribed form. He underctood that his bloeck author-
ity extended from Hudson to Silver Lae only, and that it would
bec necescary to obtain bloeck authority couth of Silver Lake after
train order No. 99 was fulfilled. When hic train was at a point
about 3-1/2 miles north of Silver Lake the thought occurred to
him that meeting Extra 4454 =t Silver Lale would delay his train
sufficiently to result in delay to o B. & 0. R. R. train with
vhich his train made connection at A-ron; on thisc account and

also because of the short time in Arron before starting the next
trip to Hudson it was his practice to avoid delay ag far as pos-
sible on this trip. He could no: recall anything fronm that point
until, as his ftrain was passing switch three, he became aware that
he was sounding the road-crogsing whistle signal for Payne Avenue
and for Front Street and saw Extra 4454 rounding the curve south
of the crossings; then he thouzht of the requirzment 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 mechanisn



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
slgnal at Hudson was displayed and he received from the oper-
ator both copies of train order Noc. 99; it is customary for the
conductor to obtain any orders at Hudson and to deliver one
copy or each to the engineman. He understood that bis train
was required to take siding at switch one, Silver Lalke. He de-
livered a copy of train order No. 99 to the englneman and sald,
"le meet at switch one, Silver Lake;" he thought the engineman
understood the rcquirements of the order. FHe could not recall
whether he showed his copy of the order to the baggageman. Af-
ter No. 3380 departed from Hudson the conductor was engaged for
some time in collecting tickets, then proceeded to the smoking
compartment to attend to clerical duties. When the clerical
duties were finished he observzsd that No. 3380 was parsing
switch three, Silver Lalke, at a specd of about 45 or 50 miles
per hour and that the opoosing freisht train was approaching
closely. He thought he pulled the ronductor's emer.ency valve;
however, he was not certain that he did so. Realizing that a
collision was imrinent he jumpsd from the side door of the bag-
gage compartr nt. He sald that he wasg required to load and un-
load pascencrers at ctations and to alLtend to other duties. The
schedule time of each trin between Alron and Hudson was 25 min-
utes and as the lay-over at either end wasg chort it was neces-
sary to complete the reports as each trip was being made. IHe
had been on thir assignment o0 an extra pacsenger conductor
for 10 days prior tn the day of thec ecoident; however, during
the past several yeare he nad becn bagzogenan on this assign-
ment and was thoroughly familiar with the method of operation.
In a statement made to the coroncr, e sald that if an operator
had been in charge of the block staticn at Siiver Lake the acci-
dent could have becn averted; however, 1n another statemsnt, he
sald that if all rules were complied with the unattended block
system was zafe,



] Do

Track Laborer Wonn stated that he was in the baggage
compartment of gas-electric car 4648 when 1t was aporoaching
the point where the accident occurred. He did not know about
train order No, 99, nor that No, 3380 was reguired 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 1ln 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 accident
occurred the baggageman wes 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 suat a terminal air-brake test wag made at Columbus,
134,2 miles south of Cuyahoga Falls, and the brakes functioned
properly. Cars were set off and others added to the train at
South Akron, 7.2 miles south of Cuyahoga Falls. The brakes of
the cars to be added were tested before they were coupled to
the remainder of the train and the alr-brake inspector reported
that each brake applied and released., These cars werc then
coupled tTo the remainder of the train and the fTroin crew mede
an application and release test to determine whether the
brakes were operative to the rear end of the train. 4t Arling-
ton, o stop signal was digplayed; the brakees controlled the
speed of the train properly in stopping at taat point, The
signal changed to proceed and the operator handed on & copy of
traoin order No, 99, together with a clearonce message. Both
the engineman and the fireman read the order and understood
its provisions. Between Arlington and Silver Lake the engine-
man held up one finger to indicate that the meet ordcr was
effective at switch one, Silver Lake, and the Ilreman replied
in the affirmative, The engineman said that when his train
was approaching the point where the accident occurred he closed
the throttle preparing to stop just south of the unattended
block sign at Silver Lakec, 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 applied in emergency when the trains were about 600 or
800 feet apart, but too late to avert the collision,s The ‘
speed was about 20 or 25 miles per hour at the time of the
collisions The gas-electric car immediately became 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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less possibility of error where manual-block signals are main-
g
talned,

Engineman Kropf, of the secoad engine of Extra 4454,
stated that he received e copy of trein order No. 99 and under-
stood 1ts requirements, When his Yraln wes approaching the
point where %the accident occurred the speed was gbout 30 miles
per hour and he cloged the thicstle vren~ring to stop at gilver
Lake block stetinn, TecszuUse o orock cuvvature he could not
see ahcad; ae fi st cgcqm awn: o 2f the approacl: of Nos 3380
when the orake-mipe prossure ooc 'me denlnced by an emergency
application of taz craliec, whicrn wt g followed almost immediately
by thc celligiocn, He is 1 Gallire with She attended and un-
attended forme oFf the arnuval-block aten 2nd in his opinion
they arc egnally sare vrovided ths rules are obceyedy however,
the operation lg »fer when the couductor is avare of all condi-
tlong affecting dhe moverent of tne train, He said that if
the accideat had not occurrad his “Srsin would have stopped
short of the unitiended Tlock eion st Silver Lake. The engine-
man ol the firct engiae treun we culd kave obtained block authority
to occuny the block i1 advance, and would have imparted this
information to tie meabers »f the crew at the front end of the
train, out the congustor ani tho flaeman would not heve received
this Informatioq, AT an uaattanded dblock stetion when the
supply of Form X Is cxnoucted inlnrmaticon coiceraing plock
avthority 1s writien oa any pepcr availlable; vhen the supply of
train-order blarzs is exhausied, train orders arc copled on the
back of a time-tuble or eny plece of paper avallable, Englneman
Kropf ie familiar with the operation o“ tho gas—-clectric car
involved, and said thaere is nOUQLH? gafficle ltLy intricate about

1ts operatlion to distract an engineraa'ls attention from his other

duties,

The statement of Fireman “untebercer, of the second engine
of Extra 4154, added nothing of importance,

Froat Bru%cman Ferrill, o Extra 4454, stateca that he was
in the bragemen'a booth on the Sender of th2 gecond cagine en
reute from ikron to the point waere the accldent occurrcd. Hs
did not see ftrain ordcr No, 99, When his train was anproaching
the point where the accident occurred the svced was about 25
cr 30 miles per nour, He felt the brakes become applied in
gmergency ond arter woving about 16 or 17 car lengthe his train
collided with No. 3380, e is Tamiliar wish ooth the attended
and the unrattendced forms ol the manual block systems He thought
the attended block signal uns more immressive 1an an Uhe
atteaded sign becausz a signal capablce of dlsplevinz two or
more indlcavionsg gives block information to all meroers of a
crews The members of the crew at the rear of a train do not
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alweys krow the corditions exzictine in tlie block in advance,
He thnuckt 1t raler wien all renbers of & crew have informa-
tlon concernirg conditicung afiestrng the movement of their

troine

C-nfuctor Collier, of Hrtra 4454, abated thet hig train
was seperatzd &t five pcilss ¢y routoe wicre cars were set off
and other corc wore 2dded 0 The creing the hrokes were tested
at each vein® ead trey ivncticred prop erjy oaoh time when
used 2n rciftcs A% artinctoa 1o TQJCLVO( o cory of trawn order

l

Noe 99, vniscetond “ie rioviricas, ead Lod often recelved

O

?
sirilar orders, TMen Yie Ttrein vece apnroaching the point
where tre acclii=nt occurred le wag 'n Jhe cahorse canola; the
speed wrog avont 30 miles mHar rour enl b

the cabnoge gocuge 1lndi-
r 3

cated 70 nouncg Hrare-pipe nrecosure, He 210 tae brakes apply
in emcrcency, <27 hig troin rooooce ia a distsace of 400 or

b0C faets Eis “rein hoo oloc. authorivy to Silver Laxe conly,
and 1c¢ would Lave beon roceswe vy oy the firet earineman to
obtain at Silver Laze av ' 'loritr Lo cccuny Lac blovf in advance,
Since hilsg trei. wes n Loe naia btreoes thie would have reculsed
in trz conductor nobt knooiaxr 123 bleel conditicn, Condvctor
Collicr isg Tamilior itk o-nth the attsnded and the una uqvndeﬂ
forme of the manual-os"ock gyste.l. 2 tho

O @ b=k
o]
(@]

t
o plock system g =efer sincs A ci-sinnl indlcation nede
it ponsitle for all mombers of - crew ©n <no’ the block suthor-
itys aieo o bjoni g1, «1 walclh 1t pable of dignleyins two or
nmore ndéicatlotas is nve impregsive than oa unsiotondaed block

0T D m ’DOH o2

a

sign “hich dlegn »ye only one iadication rezasrdless OF the

blocl con?iticon "n advance. Hd2 saii that Ve conduchor wnd
the CHLlACLILD AT equnlily rfecpoagibls for the enle onmeration

of their trean, out in many 1nsoanc<: ho and procecdzd vitaout
haviae block inlormoSion. ke shoupn$s 1t as acceseoary fer a
conductor %o huve block information =s 0 Late o corpy of a
frain order affcceting the moversat of his troin, Taen a train
passed tor a conplderable dictance a1 attendel plock-station
signal wrlch displayed & stop 1adicacion, the conductor of thet
ftraia wag held “ud%¢1y eooonginle with the enzinemsns Ho
thought tiof wion a ftrain pasced an ursttended Dleock gtetion
wvithout octaln.ny aulihoritv to enter the blocr the resronsibility
would pe ecvel. Ee gse2id dhat ,ien the sudply o7 Ferm K at i
attended ~uvotiong was exhausted pleces of paper wers used for
recorcing oloc culLo2itya In mars inctances ~n conretor
delivers both copies of a train ordor te the conductor wno in

turn deliv.is copy To the en:zineman,

Flacrman 1131125, ol Extrr 4434, strted “hat wnen his |
traln d°o“‘x@u Jrem Scuth Akron the catcoose gnive iadicated
E n Nrad

a
about €8 pounds trae-pips prascura, Ee recad ain order o,
99 which wag rceceived at Arlinctcon and vaaorstocd 1ts re
mentsa When his troin wog approacaing the polnt whore tiae
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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,

Jdeoerator Whitt, on duty ot Ap? 1nguon stated that he
copled trcin orcer No, 99 and QPllVE“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 renort clear of the block in the rear, the engineman

1g instructed Yo pull oy ond stop sn that the conductor can
report clecr.  Crnerator 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 K 1s i1ssued at an attended station the rules require
that both the engineman and the conductor recelve copies. All
were of the opinion that operation under the unattended system
was as safe as under the attended system. All these englnem
men sald that an unattended block sign was as impressive and
distinctive as a block signal which las capable of dlsplaying
two or more indications., None thousht that copying train
orders or obtaining olock authority interfered with his normal
dutiess All sald that the conductor and the engineman are
equally responsiople for the safe operation of thelr train.

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

Five conductors who were not involved in the accident
were questioned in regard to the method of operation under
the unattended manual-block system, All 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
e crcw have information concerning block authority; one said
that 1t was safc when the engineman only had block authority,
provided the engineman was thoroughly ecxperlenced; one conductor
sald that operation was entirely safe when the engineman 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
sald that both were equally impressive.

Engineman Grewe, who 1s regulsrly assigned to short turn-
around passenger service between Akron and Hudson, sald that
ges~electric motor-car 4548 could be stopped from a speed of
50 miles per hour by an emergency application of thc brakes in
a distance of 800 or 900 feet,

Electrician Hall stated that he maintained grs-clectric
motor-car 4648; on the day of the aceident it was in suitable
condltion for service, The power prakes were in excellent
condition, He saild that no device was used to render the
safety-control feature inoperative,
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Superintendent Krick stated the rulees do not require
that a copy of clearance Form K be left at a switch when a
train enters the main track at an unattended block station;
however, it has pecome customary to do so on the Cleveland .
Divicions He said that there were about 150 gallone of
gasoline in the fuel tank of gas-electric car 4648 just before
the accident occurred,

According to data furniched by the rallroad, ZaS-
electric motor-car 4648 was built in 1928 by the Pullman-
Standard Car Coa It was 73 feet in lenzgth over end dia-
phragms, weighed 122,000 pounds, wag divided into an engine
compartment, a baggage compartment, a smoking compartment, and
a paszon > compartment, and had a geating capacity of 70 pas-
sengerss The car had a sub-floor of yellow pine 5/8 inch thick
covered by maple flooring 1%/16 inoh thick, dn which was laid a
composition flooring 1/4 inch thick. Thc side shests were of
copper—bearing steel 1/8 inch thick lined inside by mosonlte
. 7/16 inch thick., Thc end body-ghects wore of copper-bearing
stecl 3/32 inch thick, The vestibulce cnd-sheets werce of copper-
bearing steel 3/32 inch thick snd the vestibule side-chects
wera of copper-bearing stecl 1/8 inch thick. The end sills were
8 inches widc and weighed 11.5 pounds per foot. The side sills
were of angle construction 3 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 posts were nteel anzles 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 5/02 inch,

The collisicn posts were of 8-inch channel steel weiching 11405
pounds per foot. The car was powered by a sixz-cylinder 275
horse-power gasoline motor which drove two electric moftorg.
The car wos equipped with one 250-zallon fuel tank 20 inches
wide, 6 inches high and 7 feet 11 inches long; the metal wag
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 end 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 cafety-control feature actuated by
release of pressure on the orake-valve handle, and with a
cluten thnrow-ocut chamner to disconnect the powver from the
motors, Wnen thias type of car moves in forward motlon it 1s
controlled from a station located in the encine comrartment to
the rignt of the motor; when 1t 1s moving backward it 1« control—.
led from a gtation located at the left side of the rear vese
tibule. The volume of the rear veatibule is about 305 cubic
feet. Ventilation i1s provided oy a slidinz panel window 10
inches by 12 inches located in the left cide-door of the veg-
tibules There is no restriction of view ahead at either end
of thc cars
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Accordling to data furnished by the carrier, Silver Lzke
plock estation had been unattended continuously since 19231; it
1s 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 nlock stationhs; thcre ore
four other stations which are unattended from 4:30 psMe toO
8 a«ls; On Sundays there are twelve continuously unattended
block stations. At nicht and on Sundays there is one operator
who coatrols four unattendecd block statlons in addition to the
attended station where he is located; in anotier instonce, one
operator contrnls threc unattended plock stations.

Engineman Murtough is 49 years of age, He wag last
gilven o periodic physical examination February 22, 19403 his
physical condition at that timec was normal.

According to Public Health RBulletin No, 195 issued in
1936, entitled, "Review of Carbon ionoxide Polsoning," repeated
and continued exposure to cerocn monoxide results in saturaw
tion of the blood stream. When this saturation rises to a
high percentage 1t results in headaches, loss of appetite, and
sometimes loss of consciousnesgs. 7ollowing personal experi-
mentation, Haldane reported that the intellect becomes tempo-
rarlly impalred; however, following regtoration, a victim

seldom suffers deleterious after effects, The builletin also
reports that an obsse person ig more susceptible than others
to carpon-monoxide polsoning, Ihe comblnation of carbon

monoxide with the blood takes place more rapidly during the
first hour of exposure; exércise augments the condition and
causes symptoms to appear after short exposure. High tempera-
ture and high humidity cause mecre rapid combination of carbon
monoxide with the blecod. A doctor reporteda that during experi-
mentation he wrote the same words repeatedly in his report; two
others did nont recognize the lapse of time; ono other failed to
recognize & friend although he was epoken to at lntervals dur-
ing a 2=hour veriod,

Discusgaion

According to the cvidenco, the crew of Extras 4454 under-
stood that No, 3380 was required to take siding at the north
switceh, awitch onc, at Silver Leke, for thelir train. Extra
4454 recelved o clear block sigaal at Arlington but their
block authority extended only to the unattended block-station
sign at Silver Lake, Steam had been shut off on both engines
south of switch three, Silver Lale, and the traln was drifting,
preparing to stop south of the unattended block-station sign,
when Noes 3380 was seen approaching at s distance of about 1,300
feets The brakes were applied in emergency oub the speed was
reduced To only 20 or 25 miles per hour within the distance of
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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 Lake,
for Extra 4454 North. The conductor delivered the enginemants
copy to ilm and discussed its provisions. This train departed
from Hudson with block authority to Silver Lake only; however,
it passed switch one, where 1t wag required to take siding, and
the unattended block-station sign at Silver Lake, where 1t wag
required to have additional block authority, and collided with
Extra 4454 a short distance south of switch three, .

Acoordlng to the evidence, when the engineman of No,
3380 was about 3-1/2 miles north of Silver Lake the thouzht occur-
red to him that taking siding at Silver Lake would result in
delay to hlg train, AJthﬂugh he continued to operate his train
and sounded customary grade-crossing signals, he could not ro-
call anything that occurred from that time until he saw Extra
4454 rounding the curve south of switch three, then he remeubered
the requlrement that his train enter switch one; he immediately
applied the brake in emergency, but too late to avert the ac-
cidents He could not explain his failure to obey the meet
order nor his failure to stop at the unattcnded block-station
sign, peyond which he had no block authority. There was no
other member of the crew in the control compartment of Noe 3380
with whom the engineman could check, as is common practicc on
steam engines, The engineman said that he had trained himself
to repecat 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 passcnger service,
on which a gag-electric motor-car is used. During that oerlod
he 1ost apout 15 pounds in weight and suffered from headaches
and loss of appetite. When the car involved was operated from
1ts forward control-station he suffered discomfort from motor-
exhaust fumes, From the investigation it is apparent that the
englineman was not in full possession of his normal mental fac-
ulties wnile his train was traversing a distance of avproximately
4 miles approaching the point of auci(ent The symptoms de-
scribed and the mental and physical resctions of the engineman
Just prior to the time of the accident voint toward the nogsi-
bility that he may have been a vietim of carbon-monoxide polson-
ing, Research reports state that obese persons are particu-
larly susceptible to carbon-monoxide poisoning, that the first .
hour of exposure is the most hazardous, and that hot westher
and high humidity are conducive to rapid saturation of the plood
with carbon monoxide, The engineman was & fect 8 inches tall
and weighed 195 pounds. He had assumed duty on the motor-car
involved 1 hour 30 minutes oelore the colligsion occurrcd, The
weatner was hot and humidity was high. The engineman 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 bpeing
in Hudson only 16 minutes he began the trip involved and 9
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was located in a compartment having a volume of only 305 cubic
feet and having only a 10 by 12-inch opening in the lelft side-
door for ventilation, It is possible that during the trip north-
ward fumes escaped to the engine compartment instead of throush
the exhaust pipes and that the engineman absorbed a guantity of
carbon monoxide, The aforementioned reports state that a person
can be under the influence of carbon-monoxide poisoning wvith a
resultant temporary impairment of mental facultics but not be
wholly unconscious, and the menncr in which the cngincman pore
formed indicates the possibility that he was so affccted,

The conductor had completed the collection of tickets
and when his train passed the swltch where 1t was required to
teke siding he was engaged in making out reports which were
required for each trip of his assignment, According to the
rules he was equally responsible for the safe operation of his
train; however, only 9 minutes had elapsed since No., 3380 had
departed from Hudson and instead of chocking to see that his
train stopped at the meeting point he was devoting his atten-
tion e¢nsircely to clerical duties when his train passed that
point and it was occupying the main track beyond the point where
1ts superiority was rcstricted pefore he took action to stop the
trainy 1t was then too late to avert the accident,

The i1nvestigation discloscd that the motor-car was
carrying apout 150 gallons of gasoline, and some of the fatsli-
ties no dount were caused by the fire which broke out immediate-
ly after the collision, The fact that a car carrylng 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 thias accident,

Under the time-table snecial instruction for operation 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 method of operation, A majority
of the cmployees interrogated stated that the operation was
safe 1f all rules were obeycd; however, most of the employces
questioned stated that the operation was safer under the ate
tended block system, for the following principal reasons! The
rules require that a train cannot be admitted to a block at an
attended station unless the plock signal displays an asvect indi-
cating the block authority, or the crew is given either 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.



