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SUMMARY

A

Tnv-283%

Chnicago & Nortn Western

Seotember 28, 1944

Missouri Valley,
Side collision

Passenger

@ cars

10 m. p. n.

Towa

Freignt

256

2020

28 cars, caboose

15 m. p. h.

Timetable, train orders and
automatic train-control

~ system; yard limits

Double: 2°59' curve;

practically level

Clesr

About 7:32 p. m.

9 killed; 95 injured

Failure to provide adequate pro-
tection for crossover movement

Tnat tne Cnicago & Nortn Western
Rasilway Company instell electric
switcn-locking at all maln track
nand-operated switcnes in auto-
matic train-control territory
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INTERSTATE COMMERCE COMMISSICN

INVESTIGATION NO. 2833

IN THE MATTER OF MAKING ACCIDENT INVESTIGATIOM REPCRIS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910.

THE CHICAGO & NORTH WESTERN RAILWAY COMPANY

November 28, 1944.

Accident at Missouri Valley, Towa, on September 28, 1944,

cauged by faillure to provide adecuate protection for
a c¢crossover movement.

——

1
REPQRT OF THE COMMISSION

+

PATTERSOY, Caeirmen:

On September 28, 1944, tnere was a side collision be-
tween a pessenger train end a freignt trein on tne Chicago
& Nortn “estern Railway at Missouri Velley, Iowe, wnicn re-
sulted in tne death of 2 passengers, and tne injury of @5
passengers. Tnis accident was investigated irn conjunction
witih 2 representative of Tne Iowa State Comnmerce Commisslon.

lunder autnority of section 17 (2) of the Interstate Com-
merce Act tne above-entitled proceeding was referred by tne

Commission to Cnairman Patterson for consideration and dis-
position.
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Location of Accident and Metanod of Cperstion

Tnis accicdent occurred on tnat part of the JTowa Divielon
designated as Subdivision 3 and extending nortawerd from Council
Bluffs to Missouri Valley, Iowa, 21.4 miles, end tnence eastward
to Eoone, Iowa, 123.7 miles. Thls was a double-treck line over
wnicn trains nmoving witn tne current of traffic were omerated Dby
timeteble, train orders end asn eutomstic train-control systen.
Tne current of trafric was to tne left. At Missouri Velley tnis
line converged with 2 single-treck line of the Iowa Division
designated as Subdlvision 4 and extending westward to Czlifornia
Jet., 5.9 miles, and therce nortaward tc Sloux City, Towe, 69.4
miles., 1ime-table directions wers eastweard ond westward for botn
subdivislons. Hereinafter, time-table directions will be used
in tnls report. The 3cvident cccurred witnin yerd linmits st a
oolint 1,690 feet east of the west yerd-limit sign. Tne west leg
of a vye, 1,768 feet long and aerelnafter referred to as track 1,
connected the single-track lire of Subdivision 4 and the eastrarc
mein track of Subdivision 3. Tne switcn of track 1 on Subdivi-
sion 4, nerelnaft-r referred to sc sviten 1, wes 3,188 feet west
of the station. The switch of track 1 on Subdivision 3, nereln-
after referred to as switen 2, wes 2,°11 feet west of tne station,.
A tralling-point crossover 290 feet long, nereinsfter referred to
es crossover Mo, 1, connected tne eastward esnd the westward mein
tracks. Thne east switen of crossover No. 1 was 55 feet west of
switcn 2. The accident occurred 3,164 feet west of tne station,
at tne foullng point of tne eastward msin tracx and crossover NoO
1. From tne west on the eastward maln treck tnere was a tangent
about 2 miles in lengtn, whicn was followed by a compound curye
to tne rignt 3,000 feet, tne maximum curvature of wnich was 3°05!',
Tne accldent cccurred on tnis curve 636 feet east of 1ts western
end where the curvature was 2°59'. The grade was practically
level.

The switch~-stand for switcn 2 was on tne north side of tne

astward main track, and was of tne nend-tnrow intermediate-stand
type. Tne switcin-stands for the switcnes of crossover lo. 1 were
betweer. the main tracks, and were of thne hand-tarow low-stand
type. Eacn switcn-ctand wes provided with an oil lamo and a red
terget. Waen tne switches were lined normally, green lights were
displayed. Wnen the switcnes were lined for movement from tracxk
1 torougn crossover MNo. 1 to tne westward main track, the targets
and red ligntes were disnlayed. Switch 2 was provided rith a bolt
lock.

The automatic train-control system wag of thne continuous-

inductive tyne, Eacn engine wss equinped with an audible indl-
etor. Visvuel indicefors were provided on eacnh eide of tne

engrine cab, Thnere were no wayside signals except 2t interlockings
Tne treck was divided into blocks, in tne same manner as vnere
wayside sutometic eignels are usea Th= svstem wps so arranged
tnat when a main-track switecn was oven or a block was occupled
tnere was a restricted zone extending from a point at lesst stop-
pirg distance in emwnroacn of tne entrence to tnat block. Wnen
an engine entered this restricted zone tne visual indicators woulc
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cnange from green to red-over-vellow, tnz spezd-contrcl m-=cnanisn
would start to function, then sn sudible speed-indicator and an
acknowledging indicator would sound, and, regardless of tne speed
at wnicn the train was operating, an automatic brake apvlication
would occur unless the engineer overated an acknowledging lever.
If tne speed was above the maximum low-speed limit of 23 miles
per nour, tne engineer, in addition to acknowledging properly, ‘
was required to reduce tne speed to the low-speed 1limit witnin

a predetermined distence. Tne speed-control mecnanism functioned
in sucn manner tnat i1f the speed was not reduced by tne engineer
in accordance witn a gradually reducing or tapered speed-control
limit, the brakes would become applied automatically and could
not be released until tne speed at tnat particular point nad
been reduced velow the 1imit fixed by tne mecnenism. Fallure to
acknowledge would result in an automatic brake application, wnich
could nct be released until tne speed of tne trailn nad been re-
duced below the low-speed 1limit. Wnen tne train was belng oper-
ated under tnes low-speed restriction of 23 miles per nour, the
acknowledging indicator would sound and recurrent acknowledgnent
was required at intervals of svproximetely 3,600 feet to prevent
an avtomatic-brake application. If tne low-speed 1limit was
exceeded in a restricted zone, an sutomatic-brake application
would be initiated and tne brakes could not be released until

tne speed was reduced to 23 miles per nour. Wnen tne restric-
tion was removed thne visual indicators would cnange from red-
over-yellow to green, and e single stroke on a gong located in
tne cab would be sounded. Tnen the train could be operated at
maximum autnorized speed.

Tne speed-control mecnanism comprised a centrifugal gov-
ernor for measuring €peed, cams for neasuring distance and
electrical contacts jcintly onerated by both. Tne governor and
cams were driven from a vertical saaft, wnicn extended througn
tne cistern of tne engine tender. Tne vertical snaft was con-
nected to a norizontal telesconing drive snaft througn a bevel-
gear unit and tne norizontal snaft terminatcd in en axle trans-
mission mounted on one of tne tender axles. At eacn end of the
norizontal drive member, a flexible disc-type universal Jjoint
was provided. Tne functioning of the speed-control mecnanism
wnicn actuated tne audible sneed and acknowledging indicators
and established tne various gpeed restrictions depsnded uvon thne
operation of tne governcr and its 'associated gesrs, cams and
electrical contacts.

A train-control automatic-braxe application would be ef-
fected by means of a brake-valve actuator, wnicn was superimposeg
upon tne brake-valve nousing. The actuator nad a cut-out cock,
tne nandle of wnicn normally was locked in the cut-in position
and sealed. Tne key for the lock of tne cut-out cock could not
be removed unless tne automatic trzin control was cut in. Tnis
key was required to be in the posssssion of the conductor, and
a duplicate key was provided in a sealed box located in the en-
gine cab. The actuator could not be cut out after the lock was
unlocked or thne seal was broken.
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Tne entrance tc block 366, tne block involved in tne acci-
dent, was located 87C feet west of switch 2. Witn switen 2 lined
for movement to thne eastward main track, there was an avprcacn
section extending 9,128 feet west of tne entrance to block 366,
in wnicn train-control restriction was imposed. As & result, a
restricted zone extending 2,998 feet west of swifcn 2 was nrovide.

A svitch 1ndicetor 2t switch 2 was of the semapnore tyve,
and its control circult extsnded to a point 9,998 feet weestward.

Operéting rules read in part as follows:

93, All second and third cless and extra trains
must aporoscn and pass all stetions, yarde, sidings,
fuel and water statlons, exvecting to find trains or
yard engines occupying the main track witnin tne
switcnes or yard limits, or tseking fuel or water and
will be prevared to stop unless tne main track is
seen or known to be clear. Trasins end yard engines
may use tne main track et sucn points, protecting
against first class trains in all ceses and will
protect agalnst all tralins wnere tne view is ob-
scured by fog, storms or track curvature, or othner
causee redqulring additionesl safeguards.

¥ % %

511. Botn switches of a crose-over nust be
open before a train or engine starts to make a
cross-over movement, and the movement must be com-
pleted before eitner switcn is restored to normal
position.

: 512. Where switcn indicators are used, tne in-

dications displayed do not relieve enginemen and
trainmen from protecting their trein as redquired
by the rules.

ol2a. A switch must not be ovened to permit a
movement to a mein track wnesn tne semevhore arm
is norizontal or the disc is visible in tne indi-
cator box at tne switcn, except under protection
as per Rule 89.

Tne maximum authorized speed for freignt trains was 60 miles
per nour, and on the curve on wnicn tne accildent occurred, 35
miles per nour. A sveed-restriction sign was located 5,032 feet
weel of the vestern end of the curve.
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Description of Accident

No. 10, an east-bound first-class passenger train en route
from Sioux City to switcn 1 at Missouri Valley, its terminal
station, consisted of engine 509, one baggage-mall car, two
baggage-express cars, one passenger-baggage car, tnree coacnes,
one cafe-parlor car and one coacn, in the order nsmed. All car
were of steel construction. Tnis train stopped at switcn 1 st
7:23 p. m. Then the equipment, wnicn was to be overated as No.
208, a first-class westward schedule, from the west switecn of
crossover No. 1 to Council Bluffs, entered track 1 and stopned
about 7:28 p. m., witn tne engine standing clear of tne insulated
Joints at the clesrance point on track 1, about 162 feet west of
switen 2. About 2 minutes later, wnile tnis equipment, nerein-
after referred to as No. 203, was moving at an estimated sveed
of 10 miles per nour, en route from track 1 to tne eastward main
track tnence tnrougn crossover No. 1 to tne westward maln track,
tne fourtn car was struck by No. 256 at tne fouling point of tne
eastward main track and crossover No. 1.

No. 256, en east-bound second-class freignt train, consist-
ing of engine 3020, 28 cars and & caboose, departed from Council
Bluffs, tne last onen office, at 7 p. m., entered tne aporoachn
section of block 366, passed tne west yard-limit sign at Missouri
Valley, entered block 386, and wnile moving at an estimated speed
of 15 miles per nour it struck No. 203.

Tne third ¥o the eignth cars, inclusive, of No. 203 and tne
engine and the first four cars of No. 256 were derailed. Tne
third and fourtn cars of No. 203 were sligntly damaged, and the
fiftn to the seventn cars, inclusive, were badly dameged. The
engine of No. 256 was considerably damaged, and tne first four
cars were sligntly damaged.

It was clear and daylignt at tne time of the accident,
wnlcn occurred about 7:32 p. m.

In tests after tne accident tne automatic train-control
clrcuits and equipment and the switcn indicator of switcn 2
functioned properly.

Discussion

No. 2038 was en route from track 1 to the eastward main
track, and tnence tarougn crossover No. 1 to the westward main
track, wnen tne fourtn car was struck by No. 256 at tne foulin’,
point of tne eastward main track and crossover No., 1. Tne accil-
dent occurred in automatic train-control territory and witnin
yard limits.

As No. 256 wes gpnroaching the point wnere the accident oc-
curred tne speed was abcut 50 miles per hour. Tnhne enginemen
and tne front brakeman were mainteining a lookout anead. The
visual indicators on the engine displayed green aspects until
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tne engine reacned a point about 2,800 fest west of switcn 2,
tnen trne audible indicator sounded and the aspects of the visual
indicators cnanged to red-over-yellow. Tne engineer immediately
made a 20-pound brake-pipe reduction and moved tne tarottle lever
to closed position. From this point to a point abcut 1,000 feet
eastward tne view of tne track anead was obscured by trailing
smoke. Tnen tne engineer saw No. 203 moving on tne eastward main
track and crossover No. 1, and ne immediately moved the brake
valve to emergency nosition. The speed of No. 255 was about 15
miles per nour wnen tne collision occurred.

Vnen No. 203 stonped at swltch 2 the front brakeman, wrne ned
been on tne engine crossed to the south slde of the main trecss
and reported by telepnone to the train dispatcner tne arrivel of
No. 10 at switcn 1. Tne conductor was in tne eigntn car and tne
otner members of tne train crew were located in otner cars of
tne traln. Tne front brakeman said that soon after ne communi-
caoted witn tne train dispatcner ne observed tnat the semapnore
arm of tne switcn indicator at switcn 2 was in vertical position.
He thnen overated switcn 2 and tne switcnes of crossover No. 1,
and gave signals to tne enginesr for the train to proceed tnrougn
tne crossover. Tne fireman and tne front brekeman said that be-
fore tneir train entered tne eastward main track tney sesw a train
approacning from tne west on tne eastward main track at a dis-
tence wailcn they tnougnt was egbout 1-1/2 miles. Tne enginemen
and tne front brakeman werc not aware tnat Nc. 286 was closely
approacning until tneir engine entered crossover lo. 1. Tnen
thiese employees observed tnat tne avproacning train was about
1,200 feet west of tne west switch of crossover No. 1. Tne en-
gineer immediately increased tne speed of nis train in an un-
successful attempt to clear the crossover before No. 256 reacned
it. .

Under tne rules of this carrier governing cperation witnin
yard limits at Missouri Valley, No. 286 was autnorized to proceed
at the maxinmum asutnorized speed of 6C miles ver acur to tne pcint
wnere tine speed was required to be recduced in compliance witn tne
time-table speed restriction of 35 miles per nour on tne curve
on wnicn tne accident occurred, if the main treck was seen or
known to be clear. Thne cenginemen of No. 256 understood thnat,
witnin yard limits, a green aspect displayed by trne visual cab
indlcator was adequate informetion that the way was clear, and
tnie was in conformity witn common practice orn trnis railroed.

"ne acclident occurrcd 836 feet cast of the western end of tne
curve snd 1,690 feet cast of the west yard-1limit sign.

The control circuit of tne switen indicator at switch 2,
wnicn connected track No. 1 gnd the eastwerd main track, wes so
arranged tnat if a train wes occupying the eastward mein track
witnin a distgnce of 2,998 feet immediately west of sVitecn 2 tne
semavnore arm of tne switecn indicator would be disnlaved in
norlzontal pcsition, indicating track occupancy. Tne contirol
circults of tne automatic train-ccntrol syvstem were so arranged
tnat wnen swltcn 2 was opened to permit a rovement to be made
from track No. 1 to the eastward mein track a train-control re-
stricted zone extending westward 9,893 feet wss imposed. BSince
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no restrictive indication was received on tne engine of No. 256
until it reacned a voint about 2,800 feet west of switcn 2, 1t

is evident that this switcn was not operated to vermit the move-
ment of No. 203 from track 1 to the eastward main track until

No. 256 nad reached that point. If the switcn indicator was
functioning properly when the front brakeman observed it just .
prior to tne ovening of switcn 2,. the semapnore arm would nave
been in norizontal position and, under the rules, flag protec-
tion was required before tne switch was opened to permit tne
movement of No. 203 from track 1 to the eastward main track. In
tests after tne accident the switcn 1ndicator at switecn 2 func-
tioned as intended. However, the front brakeman of No. 203
stated ne was positive tnat the semaphore arm of thne switcn indi-
cator was in vertical position wnen ne observed it just before

ne operated switcn 2, and No. 203 was permitted to proceed eés
thougn a clear indication was displayed by the switcn indicator.

In view of tne nign speeds at wnicnh trains are autnorized
to proceed througn Missouri Velley and the fact that tne only
protection provided for the crossover movement of No. 203 was
the aspects displayed by switch indicators, edditional protec-
tion for tnese movements is required. If the switcn connecting
tne west leg of tne wye and tne eastward main track nad been
equipped witn electric switchn-locking, i1t would not nave been
possible to operate tne switcn to permit a movement to the esast-
werd main track wnen a train was closely aporoacning, as in tnis
case, end tne accident would not nave occurred.

Cause

It is found that tnis accident was caused by feilure to
provide adequate protection for a crossover movement.

Recommendation

Tt is recommended tnat tne Calcago & Nortn Western Reilway
Compeny install electric switcn-locking at all main track hand-
overated switcnes in automatic train-control territory.

Dated at Wasnington, D. C., tnis twenty-eighth
day of November, 1944.

By tne Commission, Cnairman Patterson.

W. P. BARTEL, .

(S
(SEAL) Secretary.



