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Railroad: 

Date : 

Locat ion: 

Kird o L' accident 

Trains involved: 

Train numbers: 

Engine numbers: 

Consist: 

Sp e e d.: 

Operati on: 

Track: 

T a m e : 

? e n n sy 1 van. i a 

July 51, 1940 

Cuyahoga Falls, Ohio 

Head-end. collision 

Passenger 

3380 

464S 

C-as-electric 
mot', r-car 4648 

25 m. p. h. 

Freight 

Extra 4454 

4454-4533 

73 cars and 
caboose 

20-25 E I . p. 

Timetable, train orders and 
manual block system 

Single; tangent; 0.62 percent 
descending grade southward 

Clear and hot 

>:58 p. m. 

43 killed; 5 injured 

Failure to obey a meet order and 
occupancy of a block without 
authority 

Casual ties: 

Cause: 
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October 4, 1940. 

To the Commission: 

On July 31, 1940, there was a head-end collision between a 
passenger train ana a freight t r a m on the Pennsylvania Railroad 
near Cuyahoga Falls, Ohio, which resulted in the death of 42 
passengers and 1 train-service employee, and the injury of 1 
track laborer and 4 train-seivice employees. This accident was 
investigated in conjunction with a representative of the Public 
Utilities Commission of Ohio. 

Location and Lie m o d of Operation 

This accident occurred on that part of the Cleveland Division 
which extends between Hudson, Ohio, and Joyce Avenue, Columbus, 
Ohio, a distance of 142.1 miles. In tne vicinity of the point of 
accident this is a single-track line over which t r a m s are 
operated by timetable, train orders and. a manual block system. 
The accident occurred on the main track at a point 4,592 feet 
north of the station at Cuyahoga Falls. As the point of accident 
is accroached from the north there are, in succession, a tangent 
2,633 feet in length, a 2° curve to the left 754 feet in length, 
a tangent 2,192 feet in length, a 1°59 ,12" curve to the right 
1,460 feet in length, and a tangent 4,165 feet to the point of 
accident and 405 feet beyond. As the point of accident is 
approached from the south thei-a are, in succession, a tangent 
1,625 feet in length, a compound curve to the right 1,787 feet in 
length having a maximum curvature of 3°50', a tangent 237 feet in 
length, a compound curve to the left 1,794 feet in length having 
a maximum curvature of 3°50', and the tangent on which the 
accident occurred. The frrade for south-bound t r a m s varies be
tween 0.166 and 0.705 percent ascending a distance of 5,400 feet 
and. then is 0.62 percent descending 1,411 feet to the point of 
accident. The grade for north-bound, trains varies between 0.218 
and 0,62 percent ascending a distance of 2,732 feet to the point 
of a.ccirient. 

A siding 5,985 feet in length and designated as Silver Lake 
Irs north of the point of accident and parallels the main track on 
the east. The switches are numbered, progressively from north to 
south; the most northerly is designated as switch one, the inter
mediate, switch two, and tne most southerly, switch three; these 
switches are, respectively, P.,37, 1,53, and 1.05 miles north of 
the station at Cuyahoga Falls. The accident occurred, at a point 
377 feet south of switch three. Payne Avenue and Front Street 
cross the main track diagonally ac points, respectively, 677 and 
872 feet south of switch three. 

An unattended, block-station sign is located at a point 2,934 
feet south of switch one, 267 feet north of switch two, and 3,050 
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foet north of switch three. The day aspect is the station call, 
"SI", lettered in white on a black signboard 10 inches wide and 
20 inches long mounted vertically 7 feet 5 inches above the top 
of the rail on a mast, which is located 9 feet west of the west 
rail. The night aspect is electrically lighted and is mounted 
horizontally on the mast 8 feet 11 inches above the top of the 
rail; it consists of a box 8 inches high and 27-1/4 inches long, 
in whjch there are a red and a yellow lens each of which is 5 
inches In diameter; the yellow lens is next to the main track. 
Botn the day and the night aspects are visible from either 
direction. A telephone booth is attached to the block-sign mast. 

The view from a south-bound gas-electric motor-car is un
obstructed throughout; a distance of 4,165 feet north of the point 
of accident. Switch three can be seen from tho left side of a 
north-bound engine a distance of 1,715 feet, and from the right 
side a distance of 1,455 feet. 

Rules of tho operating department read in whole or in part 
as foil ows: 

Definitions. 
Fixed Signal.— A signal of fixed location 
indicating a condition affecting the movement 
of a train. 

Rome Signal.— A Fixe.-Signal at the entrance 
of a route or block to govern trains in entering 
and us.ing said route or block. 

54. Immediately upon seeing a Fixed-Signal 
affecting the movement of their train, the 
engineman and fireman must, * * *, call its 
indication by name to each other. 

105. Both the conductor and the engineman are 
responsible for the safety of the train and the 
observance of the rules, * * *. 

211, When a "10" train order has been transmitted, 
« to •» i Yne operator "* * * will then write on each 
copy the word "complete", the time, and his last 
name in full, and personally deliver a copy to each 
person addressed without taking his signature, 

to to to 

362. Trains must not pass a Stop-signal without 
receiving a Caution Card (Form D ) , a Clearance 
Card (Form C) or a train order authorizing them 
to do so, 

to to to 



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

S55. Use of telephones. 
538A * * * 

When used for Block Operations, trans
mitting train orders or making any arrangement 
pertaining to the movement of trains by trainmen, 
the conductor or engineman must personally receive 
all orders on the telephone and make all verbal 
arrangements pertaining to the movement of his 
train, but neither is relieved of any responsibility 
as prescribed by Rule 105. 

)<r -ir to 

D1503. When siding switches arc numbered the 
following will apply: 

Only those main track switches connecting 
a siding used in train movement will be numbered. 

Between Hudson and Joyce Avenue, '* * '!t 

No. 1 being che most northerly switch, with the 
numbers increasing toward the south. 

to to 

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

S23A. UNATTENDED BLOCK STATIONS 
An unattended block station is a point 

designated by a sign indicating the limits of a 
block, the use of whn.cn is controlled by Manual 
Block System Rules, except as hereby modified. 

D2508. Unattended block stations are controlled 
by the Signalman specified in time-table, or 
Special Instructions. 

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

The signalman may give a train oral per
mission to enter one block, and by the use of 

http://whn.cn
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Clearance Card (Form K) may authorize a. train 
to pass one or more unattended block stations. 

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. 

Form X. Clearance Card 

Block Station, M 19 
Conductor and Fngineman: Train 

Proceed at as though signal was displayed 
Reoort clear at 

To 

Signalman, 

The sign aim a: 
authorized by Sup 
the signalman mus 
other signalmen, 
blocks mentioned, 
tioned above have 
opposing trains, 
be followed in th 
ed. 

n may issue this card only when 
erintendent. Before issuing it, 
t have proper understanding with 
if amy, having authority over 
and must know that blocks men-
been duly reported clear of 

and clear of trains that may not 
e same block by the train address-

The conductor and engineman receiving this 
card properly filled out 
by the signalman to fill 
directed above. 

and signed, or authorized 
it out, may proceed as 

# -ss-
Note—Unattended Block Stations Controlled by open 
Block Stations. 
Block Station Period Unattended Controlled By 
SI Continuously Hudson 
•JS- to to 

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 occurred about 5:58 p.m. 
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Description 

Extra 4454 North, symbol FC-4, a north-bound freight t r a i n ^ 
with Conductor Collier and Enginemen Lodge and Kropf in charge 
consisted of engines 4454 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 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 4-648 at Switch 1 
Silver Lake. 

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

To C & E Extra 4454, July 51, 1940. 
All trains due up to 535 p.m. have been rep
resented. 

This train departed from Arlington at 5:49 p. m., according to 
the train sheet, 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-class 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. V/hile operating on this schedule 
motor-car 4648 was making a back-up movement; it 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 t.aken siding, passed the un
attended block station, beyond which it had no authority, and, 
v/hile 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 motor-car 4648 about 12 feet/The motor-car v/as driven 
back 537 feet by the impact. The north truck became disengaged^k 
and lodged against the south truck; 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 were a total of 46 persons on this train, 
and only three survived, these three being railroad employees 
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who escaped by jumping from the car prior to or at the time of 
impact. The fact that all the passengers on this train were 
hilled is no doubt due to the severity of the shock of impact 
and also the fire from the gasoline supply which broke out im
mediately after the collision. The front end of engine 4454 was 
badly damaged; the first and the second cars were slightly dam
aged . 

The train-service employee killed was the baggageman of No. 
3580. The train-service employees injured were the conductor 
and the engineman of No. 3380, and the engineman and the fireman 
of the first engine of Extra 4454. 

Summary of Evidence 

Engineman Hurtough, of No. 3380, stated that his regular 
assignment was short turn-around passenger service, which con
sisted of several round trips daily between Akron and Hudson, 
a distance of 12o9 miles. When he arrived at Hudson on No. 3381, 
it being customary to operate the gas-electric car backward"on 
the return trip to Akron, he changed the brake-valve handle and 
the control handle to the control station in the rear vestibule 
of the motor-car, which 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, "We meet 
at switch one, Silver Lake." The engineman read the order and 
understood that his train was required to take siding at switch 
one, Silver Lake, for Extra 4454 North. The order was legible 
and in the prescribed form. He understood that his block author
ity extended from Hudson to Silver Lake only, and that it would 
be necessary to obtain block authority south of Silver Lake after 
train order Ho. 99 was fulfilled. When his train was at a point 
about 3-1/2 miles north of Silver Lake the thought occurred to 
him that meeting Extra 4454 at Silver Lake would delay his train 
sufficiently to result in delay to a B. & 0. R. R. train with 
which his train made connection at Akron; on this account and 
also because of the short time in Akron before starting the next 
trip to Hudson it was his practice to avoid delay as far as pos
sible on this trip. Ke could not recall anything from that point 
until, as his train was passing switch three, he became aware that 
he was sounding the road-crossing whistle signal for Payne Avenue 
and for Front Street and saw Extra 4454 rounding the curve south 
of the crossings; then he thought of the reauirement that his 
train enter switch one. The speed of his train at this time was 
about 50 miles per hour. He immediately removed his hand from 
the brake-valve handle; this operated the safety-control mechanism 
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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 jumped off; at this tine the speed of his gm* 
train was about 25 miles per hour. He could not explain why Ww 
he forgot to take siding at switch one. There v/as no other 
occupant of the rear vestibule and his attention was not dis
tracted from his duties. Because of being alone in the con
trol compartment, to prevent the possibility of becoming mechan
ical in his operation, he had formed the habit of calling to 
himself the block authority at unattended block stations. On 
various occasions he had operated the gas-electric car involved 
since it had been placed in service in 1927. He v/as regularly 
assigned to short turn-around passenger service the latter part 
of April; at that time he weighed 210 pounds; however, about 
the time of the accident he weighed 195 pounds. He is 5 feet 
8 inches in height. On occasions v/hen he operated the car in 
normal direction fumes from the motor exhaust caused him to 
have headaches and loos of appetite; he stated that he knew of 
one engineman who was unable to operate a gas-electric motor 
car for the same reason. When the car was operated from the 
control station in tho rear vestibule the only ventilation v/as 
that which v/as provided by a window in the side door; this win
dow v/as a sliding panel and covered an aperture about 10 by 12 
inches. The weather was hot and the humidity high on the day 
of the accident. He is familiar with the unattended manual-
block system and had. operated undter its provisions since 1931. 
He thought that a signal v/hich can display two or more indica
tions is more impressive and distinctive than one which displays 
the sane indication for all block conditions. On occasions v/hen 
an engineman of a train standing on the main track obtains block 
authority in advance, it results in only one employee being 
aware of the block condition. V/hen a block signal is operated 
to display an indication of the condition of the block In ad
vance, all members of the crew can know that condition and check 
with each other. If one member of the crew fails to observe 
the condition of the block there would be some other member to 
call attention to it. He said that an unattended block system 
results in a purely mental operation since there is no distinc
tive indication v/hich would visually attract attention to a con
dition affecting the use of a block in advance He thought 
there is greater possibility of error under an unattended block 
system because in some instances the members of a crew at the 
rear of a. train have no means of knowing the block condition mm 
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 Sharer, of No. 3380, stated that the train-order 
signal at Hudson was displayed and lie received from the oper
ator both copies of train order No. 90; it is customary for the 
conductor to obtain any orders at Hudson and to deliver one 
copy of each to the engineman. He understood that bis train 
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, 
"We meet at switch one, Silver Lake; " he thought the engineman 
understood the requirements of the order. He 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 observed that No. 3380 was parsing 
switch three, Silver Lake, at a speed, of about 45 or 50 miles 
per hour and that the opposing freight train v/as approaching 
closely. He thought he pulled the conductor's emergency valve; 
however, he was not certain that he did so. Realizing that a 
collision was imminent he jumped from the side door of the bag
gage compartment. He said that he was required to load and un
load passengers at stations and to attend to other duties. The 
schedule time of each trip between Akron and Hudson was 25 min
utes and as the lay-over at either end was short it was neces
sary to complete the reports as each trip was being made. He 
had been on this assignment as an extra passenger conductor 
for 10 days prior to the day of the accident; however, during 
the past several years he had been baggageman on this assign
ment and v/as thoroughly familiar with the method of operation. 
In a statement made to the coroner, he said that if an operator 
had been in charge of the block station at Silver Lake the acci
dent could have been averted; however, in another statement, he 
said that if all rules were complied with the unattended block 
system v/as safe , 
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Track Laborer Wonn stated that he v/as in the "baggage 
compartment of gas-electric car 4648 when it was approaching 
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 point he felt the brakes apply in emergency. 
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 was occupied in making out reports con
cerning mail, baggage, 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, 
statea cnut a terminal air-brake test was 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 air-brake inspector reported 
that ea.ch brake applied and released. These cars were then 
coupled to the remainder of the train and the train crew made 
an application and release test to determine whether the 
brakes were operative to the rear end of the train. At Arling
ton, a stop signal v/as displayed; the brakes controlled the 
speed of the train properly in stopping at tnat point. The 
signal changed to proceed and the operator handed on a copy of 
train order No, 99, together with a clearance message. Both 
the engineman and the fireman read the ord,er and understood 
its provisions. Between Arlington and Silver Lake the engine-
man held up one finger to indicate that the meet order was 
effective at switch one, Silver Lake, and the fireman 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 Lake, 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. The 
speed was about SO or 25 miles per hour at the time of the 
collision. 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 system. 
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Since he had riot received a clearance Form K granting block 
authority north of Silver Ink'-, he intended to stop at the 
block sign to obtain block authority in advance, This would 
have been given orally by the operator 'at Hudson and the 
engineman would have be>m tne only member of the crew to 
receive firsc-hand information concerning clock authority; 
however, he would hove t^li tie other members of the crow 
at the front end n± h i s train. He s o l d that he would not 
have filled out a Form L~; since tnrt was required only when in
formation .wis r?co: * ed concerning mere than one block in ad
vance; this procedure is custo , sry, "lien train orders are 
copied by an engineman, the cory for the conductor is placed 
under the l o c k of the nearest svitch, then the train is pulled 
a distance sufficient fur t h e conductor to obtain his copy 
before the train proceeds. Ee understood that the conductor 
and. the engir.em m are c q u a l l " 5 - responsible for the safe opera
tion of their train, Iri h i r o p i n i o n it is as important for a 
conductor to h a v e Clock infoim -tlon as to have a copy of a 
train order, Engineman Lolge s o l d tnat in some instances his 
t r a m has oeen required to.st^p oeyoni the block sign for a 
conductor to report clear of the block in the rear. In such 
instances an e n g m e m m does rot know mother this is done Cut 
relies upon a conductor t o perform t h a t duty. These conditions 
result in instances wherein t h e conductor does not have know
ledge of block authority in advance and t n e ongmomoai does not 
know whether the b l o c K in che rear has been cleared. At the 
time of the acc.dent he had been on duty 13 hours 12 minutes. 

Fireman Reynolds, of the first engine o f Extra 4434, 
stated that he read train order Mo, 99, received a t Arlington, 
and understood that No, 3330 was required to take sidling at 
switch one, Silver Lake, m e n n i s train was approaching the 
point where the a.cclient occurred, he was on tne l e f t seat-
box maintaining a lookout ahead, and the soeed vats aoout 30 
miles per hour, He se.w No, 3580 apcroacning on the m a m track 
in the vicinity of switch three. Ke warned the engineman, who 
immediately applied, the brakes in emergency but too late to 
avert the accident. The fireman said that at this v o i n t his 
view ahead was restricted to a distance of about 7 50 feet. It 
was not unusual to receive a meet order wherein a first-class 
train is required to take siding. He was familiar with the un
attended manual-clock system. In his o p i n i o n the operation is 
safer whei. a l l nemeers of the crew have information concerning, 
block authority, When a clock, station is attended all members 
of a crew c a n see the indication displayed by the block signal, 
Ke thought a signal which can display two or more Indications 
will attract more attention to block conditions and is more 
distinctive than a sign which does not change, and that there is 
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less possibility of error where manual-block signals are main-
tainedo 

Engineman Kropf, of the second engine of Extra 4454, 
stated that he received a copy of train order No, 99 and under
stood its requirement s., When his train was approaching the 
point where the accident occurred the speed was about 30 miles 
per hour and he closed the throttle preparing to stop at Silver 
Lake block station, Because of Grack curvature he could not 
see ahead." he first became aw.-ue nf the approach of No, 3380 
when the Drake-pipe pressure oee 'me depleted by an emergency 
application of tne crah.es, whica w; s followed almost immediately 
by tho collision, Ke is ia.ni.ilsL" with the attended and un
attended forms or° the manual-block system and in his opinion 
they are equally saie provided the rules are obeyed; however, 
the operation is safer when the conductor is aware of all condi
tions affecting the movement of tne train. He said that if 
the accident had not occurred his train would have stopped 
short of the unattended block sign at Silver Lake. The engine-
man of the first engine tneu weald have obtained block authority 
to occupy the block in advance, and. would have imparted this 
information to the members of the crew at the front end of the 
tra.in, out the conductor an I the flagman would not have received 
this informatioi. At am unattended block station when the 
supply of Form N is exhausted information concerning block 
authority is written on any paper available; when the supply of 
train~ord.er blarks is exhausted, train orders are copied on the 
back of a timc-taole or any piece of paper available. Engineman 
Kropf is familiar with the operation of the gas-electric car 
involved, and said, there is nothing sufficiently intricate about 
its operation to distract an engineman's attention from his other 
dutiesa 

The statement of Fireman Huntsberger, of the second engine 
of Extra 4154, added nothing of importance. 

Front Brakeman Ferrill, of Extra, 4454, stateo tha.t, he was 
in the braxeman's booth on the tender of the second engine en 
route from Akron to the point wnere the accid.ent occurred. He 
did not see train order No, 99. 'vVhen his train was approaching 
the point where the accident occurred, the speed was aoout 25 
or 30 miles per nour. He felt the brakes become applied, in 
emergency and after moving about 16 or 17 car lengths his train 
collided with No P 3380, He is familiar with both the attended 
and the unattended forms of the manual block system. He thought 
the attended block signal v/as more impressive than an un
attended sign because a signal capable of displaying two or 
more indications gives block information to all momoers of a 
crew. The members of the crew at the rear of a train do not 

http://crah.es
http://ia.ni.ilsL
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always know the conditions existing in the block in advance, 
Ke thought it rafei* m e n all members of a crew have informa
tion concerning conditions afieotmg the movement of their 
tram. 

Conductor Collier, of Extra ^454, stated that his train 
was separaced at five points m route where cars were set off 
and other care wore added to m e crain; the brakes were tested 
at each point and trey lunctioied properly each time when 
used en rc;.tc. At Arlington 1 a received a copy of train ord.er 
No, 99., understood its pj ovirio-is, and had often received 
similar orderev Then lis train was approaching the point 
where the accident occurred he was in uhe caboose cupola; the 
speed was about 50 miles war hour anl the caboose gauge indi
cated 70 ooanos o ran-'-pipe oressure. Ke felt tne brakes apply-
in emergency, era1 his t ? a m stoooeo. in a, distance of 400 or 
500 feet, his train heo oloon authority to Silver Lame only, 
and ic would hivj been necesniry for the first engineman to 
obtain at Silver Laze authority to occupy the block in advance. 
Since his tram was on ire nag n trec.£ tho s would have resulted 
in the conductor not knowmg tea block condition. Conductor 
Collier is familiar with both the attended and the unattended, 
forms of the manual-clock system, Ke thought tho attended form 
of block system was rnofer since a block-signal Indication made 
it possible for all members of crew to nno r the block author
ity; also a block signal which l ; capable of disc!eying two or 
more indications is more impressive than an unattended block 
sign which displays only one indication regard/less of the 
block condition m advance. He said that tie conductor and 
the engineman arj equally responsible for the safe operation 
of their tram, out in many instance:, he nad. proceeded without 
having block informations K r chou.git it as necessary for a 
conductor to have block information a s to have a copy of a 
t r a m order affecting the movement of his train, 7/non a train 
passed fo^ a considerable distance ai attended! ol ock-station 
signal wnlch displayed a stop indication, the conductor of that 
train v/as held equally responslole with the enginer.am. He 
thought that when a train passed an unattended block station 
without ootai.n-.ng auJhority to enter the block the restonsibility 
would be equal* He said chat when the supply of Form K at un
attended stations v/as exhrusted pieces of paper were used for 
recording olock authority^ In many instances an operator 
delivers both copies of a tram order to the conductor wno in 
turn delivers a copy to the enginemin. 

Flagman Ililless, of Extra 4454, stated that when his 
train departed from South Akron the caboose g a m e indicated 
about 68 pounds brake-pipe prassurc He road ma.m order No, 
99 which was received,, at Arlington and. understood its require
ments. When his t r a m was aoproaching tho point whore the 
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accldent occurred the speed was about 30 miles per hour. The 
train stopped abruptly and he observed tnat the brake-pipe 
pressure was depleted. He is familiar with ooth the attended 
and the unattended forms of manual block system. He thought 
that the attended block system provided safer operation than 
that provided oy the unattended bloc]': system. He corroborated 
his condactor's statement concerning operation under the un
attended block system. 

Dispatcher Weisz seated that ho issued train order No, 
99. He had been a dispatcher since 1916 and had issued many 
similar orders, AI"1 employees under his supervision were 
familiar with t h e provisions embodied, in the order. He desired 
t o avert delay; therefore, he conferred superiority on the extra 
train, since a single-car train cou"1 d enter and. traverse a 
siding in much less time tnan a long freight train. 

Operator Pickey, on dut;, at Hudson, stated t h a t he copied 
train order No s 99, a n d delivered tn> engineman's copy to the 
conductor of No. 3380. fhe t: L in-order signal was displayed 
properly. He understood Hale °11 one he considered Conductor 
Shafer capable of delivering t h e o r d e r oroperly e When No. 3380 
dspa.rted from Hudson the block signs"1 at that ^oint displayed 
a proceed indication which granted block authority t o Silver 
Lake. only. Ho reported t h e departure of No., 3880 to the opera
tor a t Arlington, who in turn ~>eoorted the departure of Extra 
4454. 

Operator "Vhitt, on duty a t Arlington, stated that he 
copied train oraer No, 99 and delivered, together with a 
clearance message, copies to the enginemen and the conductor 
of Extra 4454 ; s that train passed h_p office. He said the 
order was not unusual and he h a d copied similar orders. He 
obtained from t h e operator at Hudson block authority for Extra 
4454 to Silver Lake only. Silver Lake unattended D'lock sta
tion is under t h e control of t h e operator at Hudson^ When 
it is necessary for a train to obtain authority at Silver Lake 
to proceed, into another block, the clock records must be checked 
by t h e operators at Hudson and at Arlington, t urn, ±f the 
b l o c k condition is favorable, block authority is given by the 
operator a t Hudson. When a train is stopped at an unattended 
station t o oo t ain D l o c k authority and i t is necessary f o r that 
tram t o reoort clear o f the b l o c k in t h e rear, t h e engineman 
i s instructed t o p u l l oy and stop so that the conductor cr.n 
report clear. Operator Whitt said that when an emergency arises 
at an attended, station an operator can take action t o stop a 
train, b u t such action c a n n o t oe taken a t an unattended station. 

Five enginemen who were not involved in fhe accident 
were questioned in regard to the method of operation under the 
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unattended manual-block system. They said that when a clear
ance Form K is issued at an attended station the rules require 
that both the engineman and the conductor receive copies. All 
were of the opinion that operation under the unattended system 
was as safe as under the attended system. Ail these engine-
men said that an unattended block sign was as impressive and 
distinctive as a block signal which is capable of displaying 
two or.more indications. None thought that copying train 
orders or obtaining clock a.uthority interfered with his normal 
duties. All said that the conductor and the engineman are 
equally responsible for the safe operation of their train. 
One engineman said that operation was safer when all members of 
a crew had information concerning clock authority; two engine-
men said that operation was safe when the engine crew only had 
information concerning block authority, provided they were 
thoroughly experienced men;,two others said that it made no 
difference whether the members of the crew at the rear of a 
train had block information. Four enginemen had operated gas-
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 
said that the conductor and the engineman are equally respon
sible for the safe operation of their train. Three of the 
conductors said that operation is safer when all members of 
a crew have information concerning block authority; one said 
that it was safe when the engineman only had block authority, 
provided the engineman was thoroughly experienced; one conductor 
said that operation was entirely safe when the engineman only 
had block authority. Three conductors said that an unattended 
block sign was not so impressive and distinctive as a block 
signal caipable of displaying two or more indications; two others 
said that both were equally impressive. 

Engineman Grewe, who is regularly assigned to short turn
around passenger service between Akron and Hudson, said that 
gas-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 gas-electric 
motor-car 4648; on the day of the accident it was in suitable 
condition for service. The power crakes were in excellent 
condition. He said that no device was used to render the 
safety-control feature inoperative. 
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Superintendent Krick stated the rules 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 Decome customary to do so on the Cleveland 
Division. He said that there were about 150 gallons of 
gasoline in the fuel tank of gas-electric car 4648 just before 
the accident occurred, 

According to data furnished by the railroad, gas-
electric motor-car 4648 was built in 1928 by the Pullman-
Standard Car Co. It was 73 feet in length over end dia
phragms, weighed 122,000 pounds, was divided into an engine 
compartment, a baggage compartment, a smoking compartment, and 
a passerj^r compartment, and had a seating capacity of 70 pas
sengers. The car had a sub-floor of yellow oine 5/8 inch thick 
covered by maple flooring 13/16 inoh thick, dn which was laid a 
composition flooring 1/4 inch thick. The side sheets were of 
copper-bearing steel l/3 Inch thick lined inside by masonite 
7/16 inch thick. The end body-sheets wore of copper-bearing 
steel 3/32 inch thick. The vestibule end-sheets were of copper-
bearing steel 3/32 inch thick and tho vestibule side-sheets 
were of copper-bearing steel 1/8 inch thick. The end sills were 
8 inches wide 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 steel, and 2-1/4 inches by 5-7/8 inches by 1/4 inch Zee 
copper-bearing steel. The end posts were steel angles 2 inches 
by 2 inches by 3/8 inch. The side posts were box-section 
copper-bearing steel 5 Inches by 5-l/2 inches by 5/52 inch. 
The collision posts were of 8-inch channel steel weighing' 11,5 
pounds per foot. The car was powered by a six-cylinder 275 
horse-power gasoline motor which drove two electric motors. 
The car was equipped with one 250-gallon fuel tank 20 inches 
wide, 6 inches high and 7 feet 11 inches long; the metal was 
1/8 inch thick. This tank v/as located under "the floor, 7-1/2 
inches inward from the right-side and 28 feet 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 safety-control feature actuated by 
release of pressure on the crake-valve handle, and with a 
clutch tnrow-out chamoer to disconnect the power from the 
motors. When this type of car moves in forward motion it is 
controlled from a station located in the engine compartment to 
the rignt of the motor; when it is moving backward It is control
led from a station located at the left side of the rear ves
tibule. The volume of the rear vestibule is about 305 cubic 
feet. Ventilation is provided oy a sliding panel window 10 
inches by 12 inches located in the left side-cloor of the ves
tibule. There is no restriction of view ahea.d at either end 
of the car. 
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According to data furnished by the carrier, Silver Lake 
clock station had been unattended continuously since 1931; it 
is controlled by the operator at Hudson. On that part of the 
division extending between Hudson and Joyce Avenue, Columbus, 
there are eight continuously unattended block stations under 
tne control of operators at attended block stations; there are 
four other stations which are unattended from 4:30 p.m. to 
8 a.m.; on Sundays there are twelve continuously unattended 
block stations. At night and on Sundays there is one operator 
who controls four unattended block stations in addition to the 
attended station where he is located; in another instance, one 
operator controls three unattended clock stations, 

Engineman Murtough is 49 years of age. He was last 
given a periodic physical examination February 22, 1940; his 
physical condition at that time was normal.' 

According to Public Health Bulletin No. 195 issued in 
1936, entitled, "Review of Carbon Monoxide Poisoning," repeated 
and continued exposure to caroon monoxide results in satura
tion of the blood stream. When this saturation rises to a 
high percentage it results in headaches, loss of appetite, and 
sometimes loss of consciousness. Following personal experi
mentation, Haldane reported that the intellect becomes tempo
rarily impaired; however, following restoration, a victim 
seldom suffers deleterious after effects. The bulletin also 
reports that an obese person is more susceptible than others 
to carDon-monoxide poisoning. The combination 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 more rapid combination of carbon 
monoxide with the blood. A doctor reported that during experi
mentation he wrote the same words repeatedly in his report; two 
others did. not recognize the lapse of time; one other failed to 
recognize a friend although he was spoken to at intervals dur
ing a 2-hour period. 

Discussion 

According to the evidence, the crew of Extra 4454 under
stood that No, 3380 was required to take siding at the north 
switch, switch one, at Silver Lake, for their "train. Extra 
4454 received a clear block signal 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 Lake, and the train was drifting, 
preparing to stop south of the unattended block-station sign, 
when No, 3380 was seen approaching at a distance of about 1,300 
feet, The crakes were applied in emergency out the speed was 
reduced to only 20 or 25 miles per hour within the distance of 
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400 feet to the point where the collision occurred. 

The conductor and the engineman of No, 3380 received 
copies 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 engineman's 
copy to him and discussed its provisions. This train departed 
from Hudson with block authority to Silver Lake only; however, 
it passed switch one, where it was required to take siding, and 
the unattended block-station sign at Silver Lake, where it was 
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 the thought occur
red to him that taking siding a.t Silver Lake would result in 
delay to his train. Although he continued to operate his train 
and sounded customary grade-crossing signals, he could not re
call anything that occurred from that time until he saw Extra 
4454 rounding the curve south of switch three, then he remembered 
the requirement that his train enter switch one; he immediately 
applied the brake in emergency, bu t too late to avert the ac
cident. He could not explain his failure to obey the meet 
order nor his failure to stop at the unattended block-station 
sign, oeyond which he had no block authority. There was no 
other member of the crew in the control compartment of No, 3380 
with whom the engineman could check, as is common practice on 
steam engines. The engineman said that he had trained himself 
to repeat the block authority at unattended stations so that his 
operation would not become mechanical. Since April ho had 
been assigned regularly to short turn-around passenger service, 
on which a gas-electric motor-car is used. During that period 
he lost a D o u t 15 pounds in weight and suffered from headaches 
and l o s s of appetite. When the car involved was operated from 
its forward control-station he suffered discomfort from motor-
exhaust fumes. From the investigation it is apparent that the 
engineman was not in full possession of his normal mental fac
ulties while his train was traversing a distance of approximately 
4 miles approaching the point of accident. The symptoms de
scribed and the mental and physical reactions of the engineman 
just prior to the time of the accident point toward the possi
bility that he may have been a victim o f carbon-monoxide poison
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 weather 
and high humidity are conducive to rapid saturation of the blood 
with carbon monoxide. The engineman was 5 feet 8 inches tall 
and weighed 195 pounds. He had assumed duty on the motor-car 
involved. 1 hour 30 minutes before the collision occurred. The 
weather 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 p.m. After being 
in Hudson only 16 minutes he began the trip involved and 9 
minutes later the accident occurred. On the trip involved he 
was located in a compartment having a volume of only 305 cubic 
feet and having only a 10 by 12-inch opening in the left side-
door for ventilation. It is possible that during the trip north
ward fumes escaped to the engine compartment instead of through 
the exhaust pipes and that the engineman absorbed a quantity of 
carbon monoxide. The aforementioned reports state that a person 
can be under the influence of carbon-monoxide poisoning with a 
resultant temporary impairment of mental faculties but not bo 
wholly unconscious, and the mariner in which the engineman per
formed indicates the possibility that he was so affected. 

The conductor had completed the collection of tickets 
and when his train passed the switch where it was required to 
take 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 checking to see that his 
train stopped at the meeting point he v/as devoting his atten
tion entirely to clerical duties when his train passed that 
point and. it was occupying the main track beyond the point where 
its superiority was restricted before he took action to stop the 
train; it was then too late to avert the accident. 

The investigation disclosed that the motor-car was 
carrying about 150 gallons of gasoline, and. some of the fatali
ties no douot were caused by the fire which broke out immediate
ly 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 special instruction for operation of 
unattended manual-block stations, opposing trains may be admit
ted to the block on either side of an unattended station and 
meet at the unattended station. All members of both crews in
volved were familiar with this method of operation. A majority 
of the employees interrogated stated, that the operation was 
safe if all rules were obeyed; however, most of the employees 
questioned stated that the operation was safer under the at
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 Dlock signal displays an aspect 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 
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Dlock in advance, and at an attended station when a train is 
admitted toward unattended block territory a clearance Form K 
must be delivered to both the engineman and the conductor if the 
train is to pass one or more unattended stations in advance, 
whereas when a train receives authority at an unattended sta
tion to pass one or more unattended stations the conductor is 
not required to have information of the block authority and 
often he does not have this information; under the rules the 
conductor and the engineman are equally responsible for the 
operation of their train, but under the unattended block system 
at times the conductor has no knowledge as to conditions af
fecting safety of operation of his train; when a signal dis
plays the block authority all members of a crew can have know
ledge of the block authority, but v/hen an engineman obtains 
block eauthority at an unattended station he alone has first
hand information, a.nd if an engineman errs in obtaining block 
authority there is no further check to insure safe operation; 
a number of employees were of the opinion that an unattended 
block-station sign is not so impressive as a block signal which 
can display two or more indications. Under the rules conductors 
are held responsible for observing block-signa.1 indications, at 
attended stations, and it is probable that had Silver Lake been 
an a t t e n d ! station with a block sipnal the conductor of No, 
3380 wo.il " have observed the indication of that signal in time 
to take action to avert the accident. Had an operator been sta
tioned at this point he might have been able to attract the 
attention of someone on the passing train and to give warning 
th-'W / ̂  J Tin was required to stop; furthermore, the stop 
in r . - ' an operative signal might have been sufficient to 
arc 1 J . v.'a '-n.gineman, as did the sight of the opooslng train, 
to a r-f n a u o n of the fact that he had no authority to pass 
this point. 

On August 20, 1940, the Pennsylvania Railroad applied 
for atin ,al of installation of a centralized traffic control 
and. a., L , antic block-signal system between Hudson and Arlington, 
tho 'critory in which the accident occurred, with the control 
machine located at Hudson, in lieu of the manual block system. 
This application was approved by the Commission on September 
12, 1940, 

Conclusion 
This accident was caused by failure to obey a meet order 

and by occupancy of a block without authority. 
Respectfully submitted, 

S. N. MILLS, ' 
Director, 
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