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Railroad:

Date:

Location:

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

Speed:

Oneration:

Track:

Weatner:
Time:
Casualties:

Cause:
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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 CCMMERCE COMMISSICN

INVESTIGATION NO. 2627

I8 THE MATTER OF MAKING ACCIDENT TKVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910.

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

December 7, 194%2.

Accldent at Asmmore, TI1l., on September 186, 1942, caused by
a remotely-controlled ewlitcn being opened wnile teete
were being made and after aporcaching train nad passed
sigual indicating proceed.

PATTERSON, Commigsgioner:

On September 16, 1942, there was a nead-end collision
between a freignt train and a passenger train on tne Cleve-
land, Cincinnati, Chicago & St. Louis Rallway at Ashmore,
T11., wnich resulted in tne deatn of 1 express messenger and
2 train-service employees, and the injury of 14 passengers,

2 railway-mail clerks and 4 dining-car employees. Tnis acci-
dent wag investigated in conjunction wltn a representative
of tne Illinois Commerce Commigsion.

lunger authority of eecction 17 (2) of the Interstate Com-
merce Act fTne sbove-entitled proceeding was referred by tne
Commigsion to Comnlgsioner Patterson for consideration and
disposgition.
s
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Location of Accldsnt and Metnod of Operation

This accident occurred on that part of tne Illinois Divi-
cion extending between Indlanapolis, Ind., and ¥Mattcon, Ill.,
a distance of 128.2 miles. In tne immediate vicinity of the
point of accident tnis is a single-track line over wnicn trains
are operated by tlmetable, train orders, an automatic block-
signsl system and an autometic train-stop system. At Asnmore
tne eagtward slding paraliels the maoin track on the nortn. Tne
east switcn 1s located 4,832 feet cast of tne station and is
equipved witn dual-contrecl mecnenism. Wnen it is operated by
power 1t is under tne control of tiis owerator at Asnmore. The
accident cccurred on the eastward siding, witnin interlocking

limits, at a point 436 feet west of thne east switcn. Approacn-
ing from toe east tnere is a tangent a distance of 2 miles to
tne east siding-switecn. n the siding there is a No. 10 turnout

192 feet in lengtn naving meximum curvature of 7 degrees 25
minutes, wnicn is followe? by a tangent 244 feet to the point
of accident. Tae grade for west-bound trains varles between
0.03% and 0.497 percent descending throusnout a distance of 2
miles immedietely cas8t of Asnmore and 1s C.065 percent descend-
ing at tne polnt ol ~ccidant.

Tne automatic-vwlocy gyabtem ig arrsnped on the absolute-
permiggive-bleck princinle. A nroac.a cignal 1061 and nome
signal 1071 governing wvest-bound movements are located, resgpect-

ively, 9,244 gnd €0 feetv ecost of the east siding- switcn.

Slgnal 1081 is of the autoratic, two-unit, four-indication,
color-lignt type, and 1s approacn lirnted. The aspects and
corresponding indications of this sifnal are as follows:

Agpect Indication
Green-over-red, Procced
staggered
Yelloi—cver—green Proceed approacning next
gignecl at medium speed
Yellow—over—red, Proc=ed vnreparing to stop
stoggered 67 next signal. Train
exceecding medium speed
must at once reduce to
taet &nc ed. W%
Red-over-red, Stop, tnen procced at
staggered rogtricted spced
Home signal 1071 i¢ of thg two- unit, geml-autonatic, five-
indication, color-lipct fWUF, ard 1s gpuroeca lignted. The
aspects and correcpendin ~diceticrng of thnls eignal are as

follows:

s
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Agpect Indication
Green-over-red Proceed
Yellow-over-green Proceed aporoacning next

signal at medium sgpeed

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

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

Approacn locking and electric switcn locking are provided,
and the signal control circuits are so arranged that wnen tne
east eiding-switcn 1g lircd for o trsin to enter tne siding
signal 10C61 will displsy szdoroascrn and signel 1071 will display
red-over-yellow,

Tne control mecnine, waichn 1s locnted in tne station at
Asnmore, consists of 10 worxing levers in a 1l5-lever frame.
Of tnese levers, © operate 6 signals, ond 4 operate 6 switches.
Lever 1, wnicn controls tre sast eiding-switcn ond signel 1071,
ie mounted uorignt on tne irterlocking machine and nns five po-
sitions, from left to rignt as followe: LKormal, normal-indi-
coting, center, reverce-indicnting, ond reverse. The arc tnrouvgh
wnicn lever 1 travels from normal-indicating to reverse-indi-
cating poslition is 15 degrees. Lever 1 is equipped wita two
latcan-tyoe centering devices. In order to move tne lever in
egltner direction tiae latcn in tne direction of movement may boe
relcascd by manvel depression. Waen lever 1 is in normal po-
sition tac east slding-switcn is lincd for tae main track and
eignal 1071 operates as an automatic eignal. Wanen tals lever
is in center voeition, signal 10Cl displays aporoaci and signal
1071 dignlays cstop. An approacn-indicaticn lamp lignts wnen
tne track between Kansas and Asamore, a Clstance of 4.4 miles,
is occunied. Tne approacn~locking circuvit extends 138,465 feet
ecst of nome gignal 1071 and an annunciator bell sounds wnen a
train enters tiiie circuit. No time releosge 1g provided and
tnere is no mecnanical locking on lever 1. Tne control macaine
s provided witn a track diagram anc apnroacn and 0S lamps.

H

The eact siding-switen ie so arracged t.iat it can be oper—.
ated eltaner by remote-contrel or by sand. Thne switen mechanism

is equipned witn a gelcocTer lever wnicn Dermits tne switcn to

be operated manvally. ‘e tne geiriten mecnanism is in position
for manual operation tae ¢ ronca-liockin_ is released. A
control-relay bootn an 1

east siding-switcn.

@]

Tne autometic train-ston systom is 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
automatic brake appllcation is forestalled the 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 remoainder were of all-steel constructlon.
At Indiencopolis, 108.8 milee eect of Asnmore, a terminsl air-
breke teet wag made and tnls train departed at 1:10 p. m.,
according to the digpatcner's record of movement of treing, 1
nour 8 minutes late, passed Kansas, 4.4 miles east of Acnmore
and tne lest open office, at 3:10 p. m., 1 hour 19 minutes
late, prssed signel 1061 at o speed of 69 mlles per nour and
sigrnnl 1071 ot o speed of 60 miles per nour, as indicoted Dy '
tne tope of the spced-recorder wltn wnlcn engine 5384 was
equipped, ond wnlle moving =t a specd of 55 miles per nour 1t
entered tne east silding-cwitenh and collided with Tnird 80. The
breakes of No. 11 hed functloned properly ot all polnts vnere
used en routbe.

Engine 2142, of Taird 80, wae driven backward by the
impnct about 100 feet. Tine engine and tender were overturned
on taeir left sides, nortn of toe slding and parsllel to 1t,
Tne front end oI tne engine was crushed inward cbout 5 feet
and thne cnb was demolichied. Tne cistern wes torn from the
tender frome. Thne firet three cers were derailed, the oil witn
wnicn tney were loaded became ignited and tney were destroyed.
Engine 5324, of No. 11, and ite tender wevre deralled cnd stopped
on tneir rignt sides, nortin of the siding and porellel to 1it.
Tne cab wag demolished., Thne flret car was derciled nnd con-
sldercbly damaged, end cgtopped on ite rignt eide at tne reer
of tne tTender and prrollel to tne siding. Tne sccond car was
demoliened. Tne talrd to seventn cers, inclusive, were deralled
ond conslderably demeged. The eigntih cer was ellgntly damaged.

It wes clear at tne tilme of the accident, wnicn occurred
ot 3:19 p. m.

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

Data

During tne 30-day period nreceding the dry of the accident,
tne eoverepe dally movement in tne vicinity of tne point of
accident vas 45.73 treaing.

Ir tests made after tne acclident, the slgnals furctioned
properly and nc evidence of crossed or broken wires or of
grounds was discovered; nowever, certain contacts on tne inter-
locking macnine were not agdjusted in accordance witn tne cir-
cult plans. Wnen lever 1 was at a polnt between center position
and normal-indicating position, the switen would be lined for
tne maln track and signals 1061 and 1071 would digplay prcceed,
provided signal 2 was clear. Signal 2 is a westward home sig-
nal located 210 feet cast of the stotion. Because of internal
corrosion, a resistance unit in tne switch-indicating circult
fail=d on tne day of the asccident. The automatic train-stop
inductor &t signal 1061 conformed to tnz requirements and no
elcetrical or mecnanicel defect was found. Tne automatic
train-stop apparatus and the air-brake equipment of engine 5384
functioned properly and conformed to tne requircments.
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The speed recorder was tested and found accurate at speeds
Petween 50 and 80 miles per nour. The forestalling recorder
pencil functioned properly. An analysis of tne sveed-recorder
tape of engine 5384 disclosed thnat No. 11 was moving at a speed
of 52 miles per hour at signal 1061 and tne speed increased to
€7 miles per aour at a point 1,087 feet east of signal 1071.

It was 60 miles per nour at slgnal 1071 snd 55 miles per aour
at tre point of collision. Spead was reduced from 87 mileg
per nour %o 55 miles per nour within a distance of 1,553 feet.

Dlescussgion

Under tne rules for the governament of the eignal denart-
ment, pefore any vari of an interlocking is to be refeired a
tnorougn understanding between tne signal meinterance emplcyees
and tne coperetor must be nad. Circulits and avparatus must not
be tested or repalred wnen thnere is possivility of crnanging a
signal indication wnich nas been displayed for the movement of
& traln, or causing a route to be lined imwroperly for suca
movement.

Tne investigation disclosed tnat about 1:35 p. m. it was
found a failure nad cccurred in tne indicatiar circult of tiae
east elding-switcn at Agnrnore, causing tue indicating lamp to
be lighted continuously. It was later found tnat the cause of
tnig trounle weg tne fallure of a resistance urit in the relay
nouse at tne east siding-switcn. Tnis condition prevented lever
1 from being moved to eltkher normal or reverse position, and
also resulted 1n nome signal 1071 displeying red-over-red. Tnc
operator or. duty iaformed tne signal malnualaer of tnig condition

About 2:22 p. m. Tnird 80 cnterced the west end of thne
eagtward eiding and stopped witn tae front end of tne engine
436 feet west of the east sidirg-switcn. About 45 minutes later
No. 11 entered tne east siding-gwitcn and collided witli Third &0.

No surviving member of thne crew of No. 11 ocserved wnat
indications were disnleyed for nies train vy sigrnels 1081 and
1071. However, tne investigation disclosed tnet this train
recelved a proceed indicaticn et signal 1081 by reason of tne
fact that the sgpeed-recorder tape zshowed thst no automatic
brake application ui2d veen forestalled or ned occurred in tae
vicinlty of tuis sig nal. Tne tape indicated thnat a neagvyv anpli-
ceticen of tne bregkes became effective nt a point about 1,057
feet east of signal 1071, ond tne specd was reduced from 67 to
05 miles per hour in a dilstonce of 1,853 feet. It could not
be determined wnetner tuie application of tne brekes was made
vecause of tae indication displeyed by eignal 1071 or in comn-
pliance witn nand signele Telng gilven in t e vicinity of tae
east switca. The weather wes clear and sign 31 1071 coull nave
been secn from tne cngine of & west-bound train a considcrable
distance.

Tne interlocking ig so erranged thnt when o train is on
tne approacn circult, wnicn extends 13,488 Tfeet east of signal
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1071, the remote-control switcn at tne east end of thne siding
cannot ve cperated by nmower for entry to the siding unlesgs tne
epproacn locking ig relesced. Nop time releese for tinls locking
ig provided. If tne epproacn locking is releeced in some man-
ner, lever 1 must alro be moved to the reverse-indicating
posltion wefore tne remote-control switcn vill move to reverse
position. Thne inveetigntion disclosed thnat tac approscn locking
con ne released by revereing tne selector lever on tne switea
mecnaniem, by snunting the detector track relay, by a defective
trock detector clrcult, or by the crob51n9 of circuite in the
relay noucge. In tne investigation no evidence of crossed wires
or grounds weg found. The circulte were eso arrcnged tnat when
tne recistonce unit in the indication circult feiled, lever 1
could not be moved tec eltner ncrmal or revercse position. Be-
cruse of imprcper odjustment of contacte cn lever 1, wnen tne
lever wag moved from normal-indicating position to center poesi-
tion tnere was an intermediate point ot wnich eignels 1061 and
1071 would diegplay green-cver-red, prﬁvided clgnal 2 wae clear
end tne remote-control switen in nnwmcL Uthwcn. There vos

no notch for center position, but a stopping device was ﬂlovwood

Toe signﬁl mrinteiner wes at the remcte-cortrcl switch wnen
tne operctcr informed nim cf tne trouble in trne ewitcn-indicating
circuvlt, and ne immedintely started to lock for tne couge. Arter
Secend 80 deverrted from tre enct 161n0—fv1uca ~t 2:?7 D. M.,

ﬁ

tne malnteoiner end nisg nelper went vo tae denct ¢ Apnm\re and
were engaged in cnecking tne circuive for ob- ut 10 minutes.
Durinc trnis time the maintelner cbserved that lever 1 could nct
be latcned in either tae normel or tne reverze poslticn ~nd,
Decavee of tnls c-ndiftion and tne fect that tae relays wers de-
energized, ae felt certain that signal 1071 displayed red-over-
red. BSncrtly after 3 v. m. tho maintainer and nis nelper re-
turned tc tae east siding-ewiten and crnducted tesgts to
ascertain tane cause cof tne trouble. Wnen the maintainer arrived
at tiae swlitcn involved he observed tnat thne selector lever on
the switc: mecnanism was in position for power operation. About
5:07 p. m., tne maintainer instructed nig nelper to call tne
operator at Acamore Dby ftelepaone and to tell nim to move lever

1 to center voegition and tanen tc move 1t teo norumal-indicating
position. The front brakeman of Third 80, wno was near thne
relay nousing, neard the malntainer %tell ris nelper to instruct
tne operator to move lever 1 to center positiorn; novever, the
nelper, wano nad aad but 1ittle exoverience and ald not fully
underecand signal termlnology, rald ne instructed tne operator

to place lever 1 in neutrel position. Tre ovnerator wae not
certaln wnat was meant by neutrsl pvosition, but alter some

delay ne placed tne lever 1n center p081vlo“. A conductor whno ’
was in tne setatlon seld ne saw tne operator move tale lever

about a minute sond e nalf bolore tne accident occuvrred. Saortly
obefore No. 11 approacned, tne remote-control switcn moved to
position for eniry to the eiding. Tae front brakeman of Tnlird

80, tnc maintainer's nelper and thne maintaluer noted tuis oper-
ation, but ncne of them was able definively to determine the
location of No. 11 at thet time. Tne maintoincr tnougnt tnat

tne switcn wae lincd for the siding before Ne. 11 possed eignal
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1061, and was not alarmed as he thougnt signal 1061 was dis-
playing yellow and signsel 1071 red-over-red continuously. Wnen
No. 11 was approacning the switcn he was making a study of the
circult plans. Tne front brakeman of Tnird 80 reminded the
maintainer tnat tne switch was lined for the siding. Tne main-
fainer continued nis work on the plans and relays for a time,
and tnen instructed nis nelper to line thne switecn manually for
main-track movement. ne nelper endeavored to tnrow the switch
but could not move tne selector lever. Tne maintainer went to
nis assistance, but nelther the maintainer nor his helper was
able %o line tane switch for the maln track. The front brakeman
of Tnird 80 and thne maintainer tnen started eastward to flag
No. 11; hnowever, because of the speed of the approacning train
tne flag protection was not provided at a distance sufficient
for No. 11 to stop short of the switen and thereby avert the
accldent. After the accildent it was found that tne selector
lever could not be operated because the nand-taorow lever and
tne switcn points were not synchronized. During the time tne
malntainer was at tne remote-control switch, a sectlon force
was engaged in track work about 250 feet west of tne swltch,

but there was no evidence tnat the ftrack clrcult had been snuntcd

or tnat an underground cable nad been damaged, or tnat enytiing
else nad been done by them winich would release the approacn
locking. The malntainer said tnat in his tests ne nad used a
Jumper to test relay contacts, but had made no contact thot
would move tne switcn.

According to thne statement of the operator, when ne went
on duty at 3 p. m., lever 1 was in normal-indicating position.
He did not understand tnat the maintainer would test tne east
siding-switcn. About 3:07 p. m. the maintainer's nelper in-
structed nim by telepnone to move lever 1 to neutrsal position
and ne placed tnis lever in its center position. He said tnat
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 Kanses at &:11 p. m. ne placed lever 2 in normal
position to clcar nome signel 2, wnicn i1s a westward home sig-
nol located about 200 feet east of the station. Soon afterward
tne accident occurred. Lever 1 nrojects upward and lever 2
projects downward, and the operator was certain tnat during tne
last overation of levers ne did not erroneously move lever 1
instead of lever 2.

Under the conditions as stated by the maintainer, n=mely,
tne egignal-control relays being de-energized end lever 1 being
in its center position, signal 1081 snould nave Algplayed ap-
proecn, but it is evident that these conditions did not exist
at the time No. 11 approacned and pnssed signal 1061, as the
invegtigation establlished the fact that a proceed indication
was displayed by tnst sgignal at that time. This probably oc-
curred during tne movement of lever 1 from normal-indicating
poeition to center position and resulted because of the adjust-
ment of contacts wnicn caused tne signal to clear wnen lever 1
was in an intermediate posltion between normal-indlceting 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.




