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Railroad:

Date:

Location:

Kind of accident:
Trains involved:
Train numbers:
Engine numbers:
Consist:

Speed:

Oneration:

Track:

Weatner:
Time:
Casualties:

Cause:

-2 - Inv-2627

SUMMARY

Cleveland, Cincinnati, Calcago
& 5t. Louls

September 16, 1942
Asnmore, I11.

Head-end collislion

Freignt : Passenger
Tnird 80 s 11
2142 : 5384

49 cars, caboose @ 15 cars
Standing : 55 m. p. n.
Interlocking

Single; tangent; 0.065 percent
descending grade westward

Clear

3:15 p. m.

3 killed:; 20 injured

Accident caused by a remotely-
controlled switch being opened
wnile tests were belng made and

after approacning train had
passed signal indicating proceed

o



INTERSTATE CCOMMERCE COMMISSION

INVESTIGATION NO. 2627

I§ THE MATTER OF MAKING ACCIDENT TKVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910.

THE CLEVELAND, CINCINNATI, CHICAGO & ST. LOUTS
RATLWAY COMPANY

December 7, 1942.

Accldent at Asnmore, I1l., con September 16, 19242, caused by
a remotely-controlled switcn being opened wnile teets
were belng made and after approacning train nad passed
sigual indicating procecd.

PATTERSON, Commisgioner:

On September 16, 1942, there was a nead-end collision
between a freignt train and a passenger train on the Cleve-
land, Cincinnati, Chicago & St. Louls Railway at Ashmore,
I111., wvnich resulted in the deatn of 1 express messenger and
2 train-service employees, and tne injury of 14 passengers,

2 railway-mail clerks and 4 dining-car employees. Tnls acci-
dent was investigated in conjunction wlth a represertative
of tne Illinois Commerce Commiesion.

lunger autnority of ecction 17 (2) of the Interstate Com-
merce Act tne sbove-entitled proceeding was referred by the
Commigsion to Comnlssioner Patterson for consideration and
disposgition.
s
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Location of Accident and Metnod of Operation

Tnis accident occurred on thnat part of taoe Tllinolils Divi-
cion extending between Indianapolis, Ind., and Mattoon, Ill.,
a distance of 128.2 miles. In the immediate vicinity of the
point of accident tnis 1s a single-track line over wnicn trains
are operated by tlmetable, train orders, an automatic block-
signal system and an automastic train-stop system. At Asnmore
the eastward slding parallels the main track on the nortn. The
east swltcn i1s located 4,802 feet ecast of tne station and is
equipped witn dual-control mechenism. Wnen it is operated by
power 1T 1s under tne contirol of tii2 owerator at Acmmore. The
accldent cccurred on the eastward siding, within interlocking
limits, at a point 438 feet west of the ecast swlten. Approacn-

ing fro*F the east there igs a tangept a distance of 2 miles to
tne east siding-switech. n the siding tnere is a No. 10 turnout

192 feet in length naving meximum curvature of 7 degrees 25
minutes, wnicn is followed by a tangent 244 fect to the point
of acclident. Tae grade for west-bound trsins varles between
0.033 and 0.4¢7 percent &ewcending tnrou-nout a distance of 2
miles immedictely 2sst of Ascmore end is C.065 percent degcend-

F

ing at tne polint of rccidant.
Tne automstic-blocr gystem i arrsnped on the absolute-
permisgive-block princinle. Arnroacn signal 1061 and nome
signal 1071 governing west-bound movemente are located, respect-
ively, 9,244 and 60 feet ﬂ‘s+ of the east c1d1ne—qwitcu.
Slgnal 1061 is of the autoratic, two-unit, Iour~indlcdtlon,
color-lignt type, and 1s dpproacn lirnted. The aspects and
corresponding indicationg of this slfnel are as follows:

Agpect indication
Green-over-red, Procced

staggered

Yelloir=—cover—~green Proceed avproacning next
gigncl at medium speed

Yellow-over-red, Precc=ed vreparing to stop
stoggered a9 1next signal. Traln
exceeding medium speed
must ot once reduce to
tast gspnced. ¥ ¥ ¥
Red-over-red, Stop, tnen procced at
staggered roatrictad gpeed

Home signal 1071 i¢ of the two-unit, sgemi-autenatic, five-
indication, color-ligrt tyve, ard is a)p oecn lignted. The
aspects and correopoualnr i:dioptions of tnis eignal are as
follows:

e T
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Agpect Indication
Green-—-over-red Proceed
Yellow-over-green Proceed apnroacning next

signal at medium speed

Yellow—over-red Proceed prepering to stop
at next gignal. Train
exceeding medium speed
must ot once reduce to
that speed. % #* %

Red-over-yellow Proceed at regtricted speed
Red~over-red Ston

Aoproacn locking and electric switcn locking are provided,
and tne signal control circuits are sc arranged that wnen the
east sidinpg-switcn is lired for 2 trsin to enter the siding
signal 1081 willl dlsplesy sporoacn and signel 1071 will display
red-over—-yellow,

Tne control macnine, waich 1s locnted in tne station at
Asnmore, consists of 10 worxing levers in a 15-lever frame.
Of tnese levers, © operate 6 signals, ond 4 operate 6 switches.
Lever 1, wnicn controls trne sast eiding-switcn ond signel 1071,
le mounted uprignt on the irterlocking macnine snd nns five po-
gitions, from left to rignt as followe: Normal, aormal-indi-
coting, center, reverce-indicating, ond reverse. The arc tnrough
wnicn lever 1 travels from normal-indicating to reverse-indi-
cating position i1s 15 degrees. Lever 1 is equipped wita two
latca-tyoe centering devices. In order to move tne lever in
eltner direction tne latecn in tne direction of movement may bve
relcascd by manvel depression. Waen lever 1 is in normal po-
sition tac ecast siding-switcn ie lined for tne main track and
signal 1071 operates as an automatic eignal. Wnen tals lever
1s in center voeition, signal 10Cl displays aporoaca and gsignal
1071 disniays stop. An approacn-indication lamp lignts when
tne track between Kansas and Asamore, a Clgtance of 4.4 miles,
is occunied. Tne approacn-locking circuvit extends 15,468 feet
ecst of nome signal 1071 and an annunciator bell sounds wnen a
train enters tiile circuit. No tirme reloese is provided and
tnere is no mecnanical locking on lever 1. Tne control macaine
1s provided witn a track diagram anc apnroacn and 0S lamps.

The easct siding-switen is so arracced toat it can be oper'—.
ated eltner by remote-contrel or by ard Tne switcn mecnanism

1s equipned witn a gelzcTor lever wnicn vermits tne switcn to

be operated manuvally. ‘.e: the guvitcn mecnanism is in position
for manual operation taie ¢ ronca-lockin i1s released. A
control-relay bootn and o tolemicne Voot are located near tne
east siding-switch.

Tne autometic train-ston systzm 1s of the intermittent-
inductive type and engines are equinped with forestalling
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devices. Wayslde inductors are located 85 and 74 feet, re-
spectively, east of signals 1081 and 1071. If a restrictive
indicatlion of tiiese signels is not acknowledged by forestalling,
a full-gervice automatic-brake application will occur. "Wnen an

. & » 4= -
automatic brake application is forestalled tne train may proceed

in accordance witn operating rules. Engine 5384 1ls equipped
witn a speed recorder provided witn three pencils, one of which
marks the tepe wnen an automatic brake application nas been
forestalled.

Operating rules read in part as follows:
SIGNAL DEFINITIONS

MEDIUM SPEED.--A espeed not exceeding tnirty miles
per nour.

RESTRICTED SPEED.--A speed not exceeding that wnich
willl enable a train to stop snort of traln anead,
obstruction, or switch not properly lined, % # *,

Rules for the government of tne slgnal department read 1in
part as follows:

MAINTEMANCE

3065, Wnen any part of an interlocking i1s to be
repaired a tnorough understanding must first be
nad witn the signalman, in order to secure the
safe movement of traine and englnes during re-
palrs., # * ¥

3070. Circults must not be opened or closed or
apparatus worked on, wnicn may cnange a signal
indication that nes been displayed for a train
or engine movement or wnicn may permit or cause
lmproper operation of a switch, * ¥ ¥ in thne
route, untll train movement nas been completed. # # ¥,

In tris vicinity th: meximum authorized speed for the
passenger trein involved is 80 miles per nour,

Desgeriptiion of Accildent

Tanird 80, an east-bound second-class freignt traln, con-
slsted of englne 2142, 49 londed care and a caboose. This troin
entered tne eastward siding at Asamore 2ot 2:29 p. m., and
stopped witn tne front end of the englne 436 feet west of the
east slding-switen. About 45 minutes later the englne was
gstruck by No. 11.

No. 11, a west-bound first-class passenger traln, consisted
of engine 5384, 1 mall car, 1 express car, 1 passenger-baggage
2

cer, O coaches, 6 Pullman cleeping cars and 1 dining car, 1in
tne order named. The second car was of steel-underframe
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constructicn and the remainder were of all-steel constructlon.
At Indianapolis, 108.8 miles eesst of Ashmore, a terminal alr-
breoke tect wag made and tnls train departed at 1:10 p. m.,
according to tne Aispatcher's record of movement of treins, 1
nour 8 minutes late, passed Kansas, 4.4 miles east of Asnmore
and tne lest open office, at 3:10 p. m., 1 hour 19 minutes
late, pessed esignel 1061 at a speed of 59 miles per nour and
signal 1071 ot a gpeed of 60 miles per hour, as indiceted by '
tne tope of the spced-recorder with wnlcn engine 5384 waos
equipped, end wnlle moving ~t a specd of 095 miles per nour it
entered tne east siding-switch end collided witn Tnird 80. The
brakes of Yo. 11 hed functiloned properly ot all polnts wvhere
used en route.

Engine 2142, of Taird 80, was driven backward by tne
impact about 100 feet. The engine and tender were overturned
on taeir left sides, nortn of tne slding and parcllel to 1%,
Tne front end of tne engine was crusned inward ebout 5 feet
and the cab was demolicned. Thne cistern wes torn from the
tender frame. The firet tiaree cers were derailed, the oll witn
wnicn they were loaded beceme ignited and tney were destroyed.
Engine 53£4, of No. 11, and its tender were deralled cnd stopped
on tneir rignt sidecs, nortn of the siding and pecrellel to it.
Tne cab was demolished. Tne firet car was derciled nnd con-
sidercbly damaged, end stopped on ite rignt eide at tne reer
of the tender and prrollel to the siding. Tne sccond car was
demoliened. Tne talrd to seventn cere, inclusive, were derailed
ond conslderesbly demsged. The eighth cer was sligntly damaged.

It woes clear at the time of the accident, wnicn occurred
ot 3:19 p. m.

Tue train-service employees killed were the engineser and
tne fireman of No. 11.

Data

During tne 30-dsay period nreceding the dry of the accldent,

tne everepe dally movement in tne vicinity of tne point of
accident 1vasg 45.738 trains.

Ir. tests made after the accident, the signale functioned
properly and nc evidence of crossed or broken wires or of
grounds was discovered; however, certain ccontacts on tne inter-
locking macnine were not adjusted in accordance with trne cir-
cult plans. Wnen lever 1 wae at a voint between center position
and normal-indicating positlon, the switch would be lined for
tne maln track and signals 1061 and 1071 would display prcceed,
provided signal 2 was clear. Signal 2 is a westward nome sig-
nal located 210 feet cast of the station. Because of internal
corrosion, a resistance unit in tne switch-indiceting circult
failad on tne day of the accident. The automatic traln-stop
inductor at signal 1081 conformed to ths requirements and no
elcetrical or mecnanical defect was found. Tne automatic
train-stop apparatus and the alr-brake equipment of engine 5384
functioned properly and conformed to tne requircments.
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Tne speed recorder was tested and found accurate at speeds
between 50 and 80 miles per nour. Tne forestalling recorder
pencil functioned properly. A&n analysis of tne soveed-recorder
tape of engine 53384 discdlosed that No. 11 was moving at a speed
of 59 miles per hour at signal 1081 and tne spesd increased to
€7 miles per nour at a point 1,087 Fect east of signrnal 1071.

It was 60 mliles per nour at signal 1071 snd 55 miles per .our
at tre point of collision. Spe2d was reduced from 67 miles
per nour to 55 miles per nour within a distance of 1,553 feet.

Dlscuseion

Under tne rules for the government of thae eignal denart-
ment, uefore any pari of an interlocking is to be repsired a
tnorough understanding between tne gignal meinterance emﬁloyees
and tne operstor must be nad. Circuits and avparatus nust not
be tested or repalred wnen there is possivility of cnanging a
gignal indication wnich has besn displayed for the movement of
a train, or causing a route to be lined imuroperly for sucn
movement.

Trie investigation disclosed tnat about 1:35 p. m. it was
found a failure had occurred in the indicatia~ circuilt of tae
ceast elding-switcn at Agnnore, causing the indicating lamp %o
be lighted continuously. It was later found trat the cause of
tnlis trouble wes tne fallure of a resistance urit in the relay
nouse at tne east siding-switzcn. This cnndition prevented lever
1 from being moved to either normal or reverss poeition, and
also resulted in nome sigral 1071 displaying red- ovcr—red The
operator or duty ianformed the signal maintainer of this condition

About 2:29 p. m. Third 80 cntercd the weect end of the
eastward siding and stopped with tne front end of the engine
456 feet west of the east sidirg-switcih. About 45 minutes later
No. 11 entered the east slding-switcn and collided witly Third 80.

No surviving member of the crew of No. 11 ooserved what
indicetions were disnleyed for nis train by signsls 1081 and
1071. However, tne investigation dieclosed tnet this train
recelved a proceed indicaticn et sipgnal 1081 by reacon of the
fact that the speed-recorder tape znowed tist no automatic
brake application lLied veen forestalled or ned occurred in itac

vieinity of tiis cignal. Tne tape indicated that a neavy appli-
ceticn of the brskes tecame effective ot a point about 1,057
feet east of signal 1071, ond tne specd wes reducmd from 67 to

.

o5 miles per hour in a dlstence of 1,553 feet. It could not
be determined wnether tals application of tne brekes was made
because of tane indlcation displeyed by signal 1071 or in com-
pliance witn hand signele telng given in the vicinlty of the
cast switen. Tne weather wes clear and sigrnal 1071 coull nave
been seen from tnc cngine of 2 west-bound train a considcrable
dietance.

Ine interlocking 1s so arranged thnt when o train is on
tne approacn clrcult, wnicn extends 13,458 feet east of signal
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1071, thne remote-control switch at tne east end of the siding
cannot ve cperated by vower for entry to the siding unless the
epproacn locking is relesced. No time relesge ror thie locking
is provided. If the epproacn locking is relececed in some man-
ner, lever 1 must algo be moved to the reverse-indicating
poegition before tne remote-control ewltch 1vill move to reverse
position. The investigation disclosed thet tus approrcn locking
con pe released by reversing the selector lever on tne switean
mecnanlen, by snunting the detector track 1elay, by a defective
track detector circult, or by the crossing of circuits in the
relay nouce. In tne investigation no evidence of creossed wires
or grounds weg found. The circults were sc arranged tnat when
tne resgistonce unit in the indication circuit felled, lever 1
could not be moved tc elther ncrmel or reverce position. Be-
couse of imprecper 2djustment of contactes on lever 1, wnen the

L Me (PSR

lever was moved from normal-indicating position to center poai-
tion tnere was an intermediate point at wnich eignels 1061 and
1071 would display green-over-red, prﬁv1ded cignal 2 wae clear
snd tne remove-control switen in normc* ogiticon. There voes

no noteca for center position, but a StDyplﬁg device was provided.

The signﬁl meinteiner wes at the remote-
tne operctor informed him cf tne trouble in tn witcn-indicating
circuit, and ne immedintely started to lock for tne cruse. Arter
Second 00 deperted from trie eaet siding-cwiten ~t 2:37 p. m.,
tne mainteiner end nis helper went “o t“e depct ot Asamcre and
were engaged in crnecking tne circuite for ob~ut 10 minutes.
Durine trnis time the mointeiner cbserved that lever 1 could not
be latcned in either tne normel or the reverse positicn ~nd,
pecavee cf tnies e~ndition and tne fact tne relay were de-

d
n

rcl switeh when
t

energlzed, ne felt certain that signal 107 i
red. Sncrtly aftor S 0. M. the maintainer and nls nelper re—
turned tc tae st siding-ewiten and crnducted tegts to

ascertain tae cause of the trouble. Wnen the maintainer arrived
al Tae swlitcn involved he observed that thne selector lever on

tne switca mecnanism was in position for power operation. About
5:07 p. m. tane maintainer instructed nilg nelver to call tre
operator at Agamore by telepaone and to tell nim to move lever

1 to center voeition and tnen tec move 1t to normal-indicating
position. The front brakeman of Third 30, wno wes near the

relay nousir;, neard thne maintainer tell ris nelner to instruct
tne operator to move lever 1 to center position; hovﬂV@r, tne
nelper, wno nad nad but 1little expverience and nld not Tully
underecand signsl terminolog,, cald he instructed tne operator

to place lever 1 in neutral poaition. Thhe ovnerator was not
certalin wnat was meant by neutresl position, but arlter some

delay ne placed tne lever in center pOSlulOu. A cor*ductor who ’
was in the station seld ne saw tne operator move tnls lever

about a minute and s half before the accident occurred. Saortly
before No. 11 approacned, tne remote-control switcn moved to
position for eniry to the eiding. Tne front brakeman of Tnlrd

80, tnc maintainer's hnelper and thne malntainer noted tuis oper-
ation, but none of them wae able definitely to determine the
location of No. 11 at that time. Tne nmaintoincr thougnt that

tne switcn wae lined for the siding before Ne. 11 possed signal

[}
®
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I

1061, and was not alarmed as he tnougnt signal 1061 was dis-
playing yellow and signal 1071 red-over-red continuously. When
No. 11 was approaching tne switcn ne was making a study of the
circult plans. The front brakeman of Tnird 80 reminded the
maintainer that the switch was lined for tne siding. The main-
tainer continued his work on the plans and relays for a fime,
and tnen instructed nis nelper to line thne switech manually for
main-track movement. ne nelper endeavored to tnrow the switch
but could not move tne selector lever. The maintainer went to
nis asslistance, but neither tne maintainer nor nis nelper was
able to line tne switch for the main track. The front brakeman
of Tnird 80 and tne maintainer tnen started eastward to flag
No. 11; nowever, because of tne speed of tne approacning train
the flag protection was not provided at a distance sufficient
for No. 11 to stop snert of the switen and thereby avert the
accldent. After the zccldent it was found that tne selector
lever could not be operated because the hand-throw lever and
the switcn points were not synchronized. During the time the
malntainer was at the remote-control switch, a section force
was engaged in track work about 250 feet west of the switch,

but there was no evidence tnat the track cilrcuit had been shuntecd

or tnat an underground cable had been damaged, or that snytiing
else nad been done by thnem winich would release the approach
locking. The malntainer said that in his tests hie nad used a
Jumper to test relay contacts, but nad made no contact thot
would move the switcn.

According to tiae statement of the operator, when he went
on duty at 3 p. m., lever 1 was in normal-indicating position.
He did not understand tnat the maintainer would test the east
siding-switchn. About 3:07 p. m. the maintainer's nhelper in-
structed nim by telephnone to move lever 1 to neutral position
and ne placed this lever in its center position. He said that
thereafter during nis tour of duty ne did not move lever 1 from
center position. Wnen nc received information tnat No. 11 nad
departed from Kanees at Z:11 p. m. ne placed lever 2 in normal
position to clcar home signel 2, wnich is a westward home sig-
nel located about 200 feet east of the station. Soon afterward
tre accldent occurred. Lever 1 projects upward and lever 2
projects downward, and the operator was certain tnat during tne
lagt overation of levers nhe did not erroneously move lever 1
instead of lever 2.

Under thne conditions as stated by the maintainer, n=amely,
tne signel-control relays being de-energlzed and lever 1 being
in its center position, signal 1061 snould nave Aleplayed ap-—
proecrn, but it is evident that these conditions did not exist
at tne time No. 11 approached and pnssed signal 1081, as the
investigation established the fact thaet a proceed indication
was digplayed by tnet signal at that time. This probably oc-
curred during tne movement of lever 1 from normal-indicating
pocition to center position ond resulted because of the ad just-
ment of contacts wnicn caused tne signal to clear when lever 1
was in an intermediate position between normal-indicating and
center,
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In the tests affter the accident it was found thet wnen tne
epprocen-locking circult wos occupied and approacn locking wag
in effect, it wes not possible to cnonge tne position of tne
east siding-switcn by any manipulation of lever 1 alone. How-
ever, before tne accident occurred lever 1 was moved and in
addition certain tests, including tne use of a Jjumper, were '
aleo being made at tne remote-control switch location, and it
i1s apparent tnat some combination wae created wnich caused tie
switch to be operated from maln-track to siding-position as
No. 11 was approacning. It was found that if lever 1 wae moved
past center position toward reverse-indicating position suffi-
clently to close tne contacte of the switch-control-relay
circuit ond cause the relay contacts to be reversed, or if tnic
condition was set up by tests at tne relays, and if in addition
a jumper was placed across certain otner relay contuects the
approach locking could be releaced and pover applied to tne
switcn motor so as to move tane ewluicihh to eiding-position.

Under tne rules, no repair wvork to spparatus or testing
of circuite snould be conducted vrien tTrnere is nogsibility that
a sifnal indication or & route may be cnanged for an approacn-
ing trein. The employees involved understood these rulec. 1In
addition, signal maintalners are required to spike a remote-
control switcn in proper position for tne movenent intended.

(@]

ause

It is found tnat tnig sccident was cauveed by a remotely-—

controlled switcn being opened wnile tests were being made and

after approacning train ned pasged signal indicating proceed.
Dated at Washingtcn, D. C., thls sevent

day of December, 194Z2.

3

By the Commission, Conlgsicner Patterson. .-
J 3

W. P. BARTEL,
(SEAL)

Secretary.




