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INTERSTATE COIMMERCE COMIIIS3SICON

Ex Parte Neo., 173
ACCIDEJT NEAR COSHOCTONM, ORIC

Submitted September 13, 1830, De.ided Cctover 4, 19%0,

Accldent near Cosnccton, On2vo, on Seotember 11, 1250, caused
b, Tallure to operate tue following t~sln in accordance
vitn slgnal 1ndlceotions,

Lt., Col, George ¥, Haley Tor Departrent of Arry Operation of
nallrcads,

0, B, Murray and C, F, Parsnsll for tie Puolic Utilitice Com-
nilssion of Onio,

&, Schreeder, A, li, Donnan, and 3, W Pringle for tns
Permns:rlvanla Rallrosd,

Jonn W, Finnerty ard ¥Willlam L, Kropp for Frotoaerncod of
Locomotive Flrerc-en ond Engineren,

ERPORT 07 THE CCuLI'ISSION
DIVISION 3, COMIISSIONERS PATTIRSCN, JORMS0™, AN KNUDSCON

FATTZRS0ON, Cemmicsioner:

Tniis 18 an investl_ nticn by Loe Commisclon on its ovn metion
ltn respect to tae facts, ceorditions ard elrcumstances
connected wilth an aceident walcn cccurred on tane lire ¢f tne
Pennsylvanl. Pollreoad near Cosncclton, Orlo on Septenocer 11, 1820,
Hearing was ned at Pitteburen, Pa,, on Scpierber 13, 1280, The
zccident was a rear-—end colllislon beticen tvo pasgenger trains
erd resitlted 1n tne deatn of C5 pagsernpers and tre Injury of
208 »nassengers, 3 railway-meil clerss, € Pullmai emdio,see, and
12 train-service employees,
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Locatlon of Accident and Method of Cperatlon

This accldent occcurred on the 2anhandle Division which
extends from Plttaburgh, Pa., to Newark, Ohio, 117,4 miles.
In the viclinity of the polnt of accident this ls s double-track
line, The maln tracks from soutl to north are deslignated as
No. 1, eastward, and No, 2, westward. Trains moving wlth the
current of traffic are operated by automatlc block-glgnal and
cab-slgnal indications. The accident cecurred on track No, 2
at a4 point 114,98 miles west of Pittsburgh and 7,45 miles east
of Coghocton, Okio. Froa the east on track No, Z there are,
in successlon, & tangent 4,19 miles in length, a 0°30' curve
to the right 1,456 rset, and a tancent 1,54 miles to the polnt
of accident and 3.47 miles westward, The grade for west-bound
trains on track No. £ 1ls, successively, 0.3Z percent descendlng
2,345 fect, 0,02 percent descendlng 1,735 feet, and 0.30 percent
escending 5,335 feet to the polnt of accldent.

Automatic signels 1129 and 1149, governing west-bcund
movements on track No, 2, are lccated, respectively, 1.28 miles
and 185 feet east of the point of accldent, These signals are
of the position-llcht type end sre approach lighted., The
spproach lighting circult of signal 11495 extends &,612 feet 1n
spproach of the slgnal. Each sicnal displeys three aspects.
The aspects appllecable to thls investigaticn and the corrcs-
ponding Indications and names are as follows:

Sleonal Aspect Indicatlon Name
1129 Thres amber lights Frocezed preparad Approach,
in dlagonel posi~ to =top at next
tlon to the rieht, slenal, Traln

exceedineg Medlum
sveed must at
onge reduce to
that speed,

1149 Three amber 1llzhte Stop, then proceed Stop-and-
1n lkorlzontal at Regtricted proceed,
position over one speed,
amber marker
lighs.

The cab slgnals are of the continucus—inductive, four-indication,
position-light type. The cab signals on each Dlesel-eclectric
locccmotlve are so arranged thet thelr aspects may be observed

by elther engineman from his accustomed position in the control
compartment, The aspects applicable to this lnvestigation and
the corresponding indicestions and names are as fFollows:



Aspect Indicatlon Name

Three white lights Proceed prepared to egtop Approach,
in dlagonal posi- at next slgnal, Train .
tion to the right. exceeding Medlum apeed

must at once reduce to
that gneed,

Two white lights 1n Proceed st Rustricted Restricting.
dlagonal positicn speed.
to the left.

The controlling circults of signels 1129 and 1149 are so
arranged that when the block of signal 1149 is occupied, sighal
1129 1ndicates "Approach" and signal 1149 indicoted "Stop and
Proceed." When a trein snters a block at & roacdway signal
indicating "Approach," the indlceztion of the cab signal
cerregponds to the indicetlon of the roadway signal. When a
trein enters a tlock at & roadway sipnal indicating "Stop and
Proceed," the cab signal indicatesg "Proceed at Restrlcted
Speed." When a cab sisnal changes to a more restrictive aspect,
& warnlng whistle in the ceb sounds until 2n acknowlecdglng

foot pedal 1s manually opersted.

Thls carrler's operating rules read 1n part as follows:
DEFINITICNS

Medium Speed--Not exceedlng one-half the speed
authoriz~d for passenger treins but not sxceeding
30 miles per hour,

Regtricted Specd--Not exce~dlne 15 miles per hour
prepared to stop short of train, obstruction or switch
not properly lined and to look out for broken rall.

Reduced Speed——Prepared to stop short of traln or
obstruction,

11. A train finding a fusee burnlng red on or near

1%s track must stop and extingvish the fusee and then
proceed 2t Reduced sgpeed,

55, The followlng signals will be used by flagmen: .
¥ % #

Night signals--A red 1llght, torpedoes and fusees.



99, When a traln stops under clrcumstancee in which
1t may be overtaken by anothar train, the flagman must go
back immedigtely with flacman's qiénals a =ufficient
dlatance toc insure Ffull protection, placlng two torpedoes,
and when necessary, 1in addltlon, displaying ligkted fusees,

* W

When a train is moving under circumgtances 1ln which it
may be overtaken by another train, the flagman must take
such acticn ags may be necessary to insurs full protectlon,
By night, or by day when the view 1s cbscured, llghted
fugees must be dropped off at proper lntervals,

WO

Note.——When traine are operatlng under Automatic BElock
Svetem Rules, the requirements of Rule 89, 1in so far as
protecting sgainst followlng trains is concerned, will
have been complied with when full protection 1s afforded
against tralns moving at Hestricted speed.

509, A treln or engine muat atop clear of a block
slgnal indlcating Stop. * * #* When a traln or englne ls
storped by a Stoep-~and-proceed sienal, it may then proceed
at restricted spe=d,

£9. When a signal, except a fixed slgnal, 1s given %o
stop a train, 1t must be acknowledged * *

The naximum avittorlized speed for passen-er tralns wasg 70
miles per hour.

Degaription of Accldent

Pagsenger Extra 5444 Wegt, a wegt-bound pasgsengzr train,
consistced of engines 5444 and 5526, two exnress cars, five
coaches, one kitchen car, five coaches, one kltchen car, and
six coaches, in the order named, All cars were of all-sgteel
constructlon, This traln departed from Pilttsburcsh at 1:40
a. m,, pasgsed Newcomerstown, the last open office, 5.85 mlles
eagt of the polnt of accldent, at 4:28 a, m., and was stopped
by an emergency application of the brakes about 4:33 a, m. ot
& polnt 7.45 milezs east of the statlon at Coshooton. The
rear end of the train stopped 185 feet west of slgnal 1149,
ﬁbou; 4 minutes later the rear end of the traln was struck by
0 1.



No, 31, a west-bound first-clasg pssgsenger traln,
consisted of Dlesel-electric units B5774A and 57734, coupled
1n multiple-unlt control, one stoirage mall car, one mall car,
one baggage car, four sleeping cars, twe dining cers, two .
sleeplag carg, flve coaches, and one observatlon car, 1ln the
order named., The flrst, second, third, snd tenth carse were
of conventional all-steel constructlon, and the other cars
were of llghtwelght steel construction. Thls train departed
from Plttsburgh at 2:08 o, m., 28 minutesg lnte, pasaed
Newcomerstown at 4 35 a, m , 40 mlnutes late, passed signal
1129, which indicated "Approach," rassed the flagman of
Extra 5444 West, passed sienel 1149, which indiented
"Stop and Froceed," and while moving at a speed of 48 miles
per hour 1t struck the rear end of Extra 5444 Wegt.

The first car of Extra 5444 est mounted the end sill
of the fender of the gecond enegine, and the coupler of this
car pasced through the end sheet of the tender. The ends of
the flrst and second cars were bent inward, and the 1lnalce
lining of these cars wes loosened. The vestibule end sheets
and the doors on the west end of the third car wsre bent,
The fourth to the tenth cars, incluslve, were not deralled
and sustained only mloor damage. The coupler carry 1ron was
dewn on the east end of the eleventh car. The ccourler carry
iron on the vest end of the twelfth car was broken, the
coupler dropped to the roadbed, and the west truck of this
car was derailed. The vestibule end sheets, doors, and gteps
on the west end of the car were damaged. The thirteenth to
the seventeenth cars, lnclusive, svstalned only elight darage.
The erst fruck of the eighteenth car was derailed, and the
supergtructure on tke cast end of thls car was demolished
throughovt a distance of about one-fourth its length, The
entire supsrstructure of the nlneteenth car was demolished
and torn from the car., The trucks were demollished. The
twentieth car stopped on 1ts right slde, &t right angles to
the track, wlth 1ts sast end on top of the east end of the
elghteenth car.

The first Dlegel-electric unlt of Mo, 21 stopped on its
left slde, et right angles to the track, wlith its rear end
against the east end of the elpghteenth ecar and the bottom of
the twentieth car of Extra 5444 Wegt, The front truck and
all appurtenances between the frent truck and the rear truck
were torn from the underframe. Both btrucks were badly damnaged. .
A portlon of the underframe was broxen out shesd of the front
center plate, gnd the rear coupler was broken, The super-
structure was badly damaged ahead of the operating compartment,
along the left slde, and at the rear of the unlt. The second
Dlesel~electric unlt was deralled to the south and s*topped
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upright wlth its front end agsinst the rear end of the

first Diesel-electric unit., Both trucks were badly damaged.
The underframe on the west end of the unit was broken, and
the superstructure was damaged. The first, second, and third
carsg were deralled but were not seriously damaged. There

was no damage to the other equipment of this traln,

The conductor of Extra 5444 West, and the englneer, the
fireman, the conductor, the brakeman, five dining-car employees,
one coach attendant, and one passenger representatlve of No,

31l were lnjured.

There was a light fog at the time of the accldent, which
cccurred about 4:42 a, m,

Discuesion

On the line on which this accldent occurred trains are
operated with the current of traffic by automatic block-
slgnal and cab-signal 1lndicaticns, When a traln operating
under automatlc block system ruies is stopped under
clrecumstances in which it may be overtaken by another traln,
the flagman must go back a sufflclent distance to prcvide
protection against trains moving at restricted speszd, \‘hen
a roadway slgnel indicates "Approach," a traln may pass that
glgnal but the speed must be reduced to not exceedlng 30
miles par hour and the train must oe so controlled that 1t
can bte stopped at the next aslgnal, The same restrlictlons
are applicable while & train 1s moving in a block under an
Tapproach" cab-signal indication. Vhen a roadray signal
indicates "3top and Froceed," a train, after stopplng at the
signal, may proceed into the block governed bv that signal,
but the speed must not exceed 15 mileg per hour and, 1n
additlon, the traln must be so controlled that 1t can be
stopped short of a precedlng traln. The samne restrictlons
are appllcable while a traln i1s moving 1n a block under a
"Restricting" cab-signal indicatlon,

Extra 5444 Wegt departed from Plttsburgh at 1:40 a, r.
In the vicinity of Dennlson, 24.4% miles east of the point
of accident, the flagman, who was rldlne 1n the rear car,
became aware that gomething wasgs drageing either from the
front of that car or from the rear of the preceding car. He
stopped the trein by use of the conductor's valve, After the
traln stopped, an inspection dlsclosed that the steam
connector on the west end of the rear car hed become detached
and had been striklng the track structure. The conductor and
the brakeman made temporary repalrs by suspending the
connector from hooks provided for that purpose. After the



temporary repalrs were completed, the traln proceedsd to
Dennison and was stopped to supply the engine tendsrs with
water, The flagmen proceeded eastward to provide flag
protection., A few mlnutes later Extra 5444 West was over- .
taxen by No, 31 and the flagman's gstop signals were
acknowledged by the englneer of No, 21. After both tenders
were supplled with water, Extra 5444 West departed westward
and passed Unrichgville, 23,15 miles east of the point of
accldent, at 4'13 a, m. As the tralin approached the point
where the accldent occurred, the engineers and flremen vere
In thelr respective positions In the cabs of the englnes,

the flagman was in the rear car, and the other members of the
train crew were in varlous locations throughout the cars of
the train, The roadway slgnals snd the ceb signale indicated
"Proceed." An emergency btraxze appllcaticn occurred and the
train was stopped with the resr end 185 fecet wvest of signal
1149, Before the train atopped, the flagman dropped
lighted C-minute red fus-=e between the ralls of track No. 2.
Wnen tns tralin stopped, the conductor and the brakemen
proceeded to the rear of the train, where an ingpectlon
dlsclosed that the sir hose between the reer two cars was
broken., The steam connector hed again come in contact wilth
the tracl structure and had struck the alr hose with
gufficient force to cause the break, The flagman procesded
eastward to prcvide protectlon, His flapocing enulvpment
conslsted of 5 white light, a red 1lght, torpedoes, end
fusees, When he reached ¢ point about 400 fect from the rear
of hie train he observed the headlight of No. 31 aspproaching
at a distance of about &/4 mile. At that time signal 114%
wag not ILlghted becsuse No. 21 had nct entered the approach-
lightling clrecult, The flagnan gave stop slgnale with a red
light and continued eastvard, When No. 31 was about 2,000
Tect eagt of the flagman, he 1irhted and gave stop signale
wlth a red fusee. The signels were not acknowledged. The
flagman threw the lighted fusee at the front of the Dilegel-
electrlic unit ss No., 31 passsd him., At that time he observed
thet alpgnal 1149 was lighted and was Indicating "Stop and
Proceed." The 5S-mlnute fusee wnich the flagman had thrown
of f before hls traln stopped was still lighted after the
accildent occurred.

No. 31 departed from Pittsburgh at 2°08 o, m,, 29 minutes
laete. At Dennison, the trein was stopped in compliance with a
"Stop and Proceed" indication of the roadway signal governing
movemsnts 1intc the btlock which was occupled by Extra
5444 West., The fireman communiceted by trainphone with the
opecrator at Uhrichaville, znd was informed by the operator that
the train preceding No. 31 was Extra 5444 West. After Extra
o444 Wes?t departed, No. 21 proceeded through the block at
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regtricted speed, The speed of No., 31 wos reduced at
Newcomerstown from 76 miles per hour %o 54 miles per hour %o
comply wlth a speed restrlctlon at thet point., No, 31

pesged Newcomerstown at 4:35 a m., 40 minutes late. The
spesd wag gradually increzsed to about 67 mlles per hour as
the traln approached slgnal 1128, All roadway slgnals
throughout a distance of about 20 mlleg east of sipgnal 1129
and the cab signal in the control compvartment of the first
Diesel-electric unit of No, 31 had 1indicated "Proceed.

Signal 1129 indicated "Approach," and the indicatlon was
called by the fireman, When the train passed the gilgnal, the
cab~slgnal aspect changed from '"Proceed!toe "Approach" and the
cab-gignal werning whistle sounded, The warnlng whistle was
glienced by the manual operation of the acknowledgling foot
pedal hy the englneer. Both the englneer and the flreman

sald a service application of the brakes was made to comply
with the apprcach indlcation of the signal. However, the
speed on the descending grade grodvally was increased to about
70 mlles per hour when the train was about 1 mile eaat of the
pvoint vhere the accident occurred. Both the englneer and the
fireman saild that visibillty was regtricted by foe, The
engincer gsaild he Initiated a service applicatlon of the brakes
when lie snw tne stop signals being given by the flasmen of the
preceding traln., Imnmedlat 1y afterward both tne englneer and
the fireman obgserved the rear end of the preceding train and
the engineer, wlthout releasing the service sppllcatlon,
Initl-~ted an emergency applicstion of the brakes. The gpeed
wasg reduced to 4B miles per hour when the colllslon occurred,

After the accident occurred, the remalns of & fusee were
found c06 feet east of the point of accldent and between the
rails of treck No. 2, A fusse cap was found 416 feest sast of
the polnt of acecident and 12 feet & inches north of the north
rail cf treck No. 2, A partlally burned fusee, which had leen
struck a heavy blow, was found 366 feet east of the poilnt of
accident ond 15 feet north of the north rall of track No., 2.
Apparently thls was the fusee used by the flegmen to glve atop
slznels and whleh was thrown agsinet the front of the
Dlesel-electric unit of No, 31,

The speed 1ndlecating end recording device wes removed fTrom
the first Diegel-=lectric unit of No, 31 and tested, The
device orlginally was cslibrated for speeds of 18, 32, 08, 64,
and 112 miles per hour, and was tested at these sDePdS. The
corregspcnding speeds 1ndicatad by the devlce were, respectively,
16, 22%&, 56%, 64%, and 110% mlies vper hour. The correSponding
speeds recorded on the tepe of the device were, respectively,
17, 33, 58, 645, and 110 miles per hour, The device was geared
for opuration with 42-inch wheels, However, the wheels of the
flrst Diesel-electric unit of No. 31 which were driving the
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device had been turned to a dlamster of 40 inches, end the gear
ratlo was not changed to compensate for the smaller diameters

of the wheelg., As a2 result, the recorded speed of No, 3% was
about 5 percent higher then the actual speed, Although the .
tape of the recording device indlcated a speed of 73 miles per
hour after No. 31 passed slgnal 1129 and a speed of &0 miles

per hour when the collisilon occurred, the actual speeds were,
regpectively, 70 and 48 miles per hour.

The automatlc ocab-signal egulpment of No, 31 had been
tested before the train departed from Harrisburg and had
functioned properly en route, The brakes of the train had
been teated at Plttsburgh and had functioned properly when
used, The alr brekes of the cars were tested after the
accident occurred, and, with ths exceptlon of the brakes of
the west truck of the flrst cer which were demaged as a result
of the ag¢cldent, they functioned properly. The brake equlpment
of the Diesel-electric units also was daraged as a result of
the collislon and could not be tested.

The reesr three cers of Extra 5444 West were conventlonnl
all-steel cars and were of the same design and constructinon,
Each was A0 fest 3~3/4 inches 1n length and welghed 122,000
pounds. The center sills of the twentieth car wvere broken
ag a result of direct shock 1n the colilsion, The super-
structure at each end of this car was crushed throughout a
distance of about 10 feet, Apparently, the underframe of the
First Dlegel—electrlc unit of No. 31 was deflected upwerd and
struck the nrineteenth car above the floor level, Although the
center silles of the ninstzenth car were Intact thet portlon
of thils car above the flcor level was sheared away and
degtroyed., The greater portion of the casusltles occurred
in this car, The center sills of this car were constructed
of 18-inch ship channels, welghing 4£.8 pounds per foct, with
top and bottom cover plestes. Thls car received clags repnlrs
in August 1843, and at thet time the vertical end membere, or
collislon posts, were reinforced to the extent that the
ultimate shear valve, based on the area of the web and
reinforcing pletes at a point even with the underrrame mcember,
was equal to the Assoclatlon of American Rallroads requlrement
of 300,000 pounds, Although this car was burlt 1n 12902, 1ts
deslgn and construction was such thrt i1t met the present
minimum strength requirements of the Agsoclation of American
Rallrcads for new passenger cers, which requlrements ware .
adopted as standard 1n 1945,
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Both the englneer and the firemsn of No. 31 observed the
"Approach" aspect of slgnal 11292, and the indication was called
as requlred by the rules. The engineer acknowledged the
"Approach" ceb-signal indicrtion after the front of the traln
pagged the gignal. A stopplng distance of 10,250 feet is
provided between signals 1129 and 1149, which is adequate for
the meximum avthorlized speed, The flacmen of Extra 5444 West
gave stop slgnals from a point about 50C feet from the rear
of his traln, which lg sufficlent distance to provide protection
against a traln moving at restricted speed., The englneer of
No. 31 had passed the regulred physical examination on
September 26, 1240 He sald he thought the speed of No, 31
was about 50 mileb per hour immediately before he saw the
stop signals glven by the flegman. However the rules requilre
that after pagsing a signal indlcating "Approach” the speed
must be reduced to nect exceeding 30 miles per hour and the
train must be e controlled that 1t can be gtopped short of
the next signal. A train may, after stoppling, pass a signal
indicating "Slcp and Proceed," but the gpeed must not excecd
15 miles per hour and the traln must be g0 contrnlled that
1t can be stopped short of a preceding traln.

Cauge
It 1s found that thlis accident was caused by fallure to
operate the following traln 1n accordance with signal
indications.

By the Commisslon, Division 3.

{ SEAL) W. P. BARTEL,

Secretary,



