INTERSTATE COMMERCE COMMISSION
WASHINGTON

REPORT NO, 3582

CHICAGO, ROCK ISLAND AND PACIFIC
RATLROAD COMPANY

IN RE ACCIDENT
AT HALLAM, NEBR,, ON
JUNE 25, 1954




Date-

Rallroad:
Locatlon:

Kind of accldent:
Train involved:
Train number:

Engine number:

Consist:

Speced:

Operation:

Track:

Weather:
Time:
Casualtles:

Causo;

Recommendation:

-2 - Report No. 3582

SUMMARY

June 25, 1954

Chicago, Rock Island and Pacifle
Hallam, Nebr.

Derallment

Pzssenger

8

Diesel=eclectric unlts €45,
750, ond 637

3 Locomotive unlts and
12 cars

72 m, p. h.

Timetable, traln orders, and an
sutomatlc block-signal system

Slngle; tangent; 1.0 percent
descendlng grade eagtward

Clear
©:48 p., m,
189 injured

A falge flange on a slid-flat driving
wheel, regsulting from a ecslzed
traction-motor plnion bearing on a
Diesel-electric locomotive unlt,
which dlsplaced o roll at # swltch
location .

That the Chlcago, Rock Islond and
Paclflic Rallroad take actlon to pro-
vide that an indlcatlon of any
8lippling or sliding wheel on any
Diescl-elcetrlic vnit in the locomotive
of a traln will be shown in the coatrol
gab
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INTERSTATE COMMERCE COMMISSION

REPORT NO. 3582

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE LOCOMOTIVE INSPECTION ACT OF FEBRUARY
17, 1911, AS AMENDED, AND THE ACCIDENT REPORTS
ACT OF MAY 5, 1910.

CHICAGO, ROCK ISLAND AND PACIFIC RAILROAD

—— ——

Aurust 20, 1954

Accldent at Rallam, Nebr., on June 25, 1954, caused by
a false flange on 2 8lld-flat driving wheel, resvlting
from a gelzed tractlion-motor plnion bearing on o
Diesel-electric locomotlve unlt, which displaced a
rall at a switch locatlon,

1
REPORT OF THE CCMMI3SION

CLARKE, Commissloner:

On June 25, 1954, about 9,48 . m,, at Hallam, Nebr.,
a Talse flange on a slld-flat 2riving wheel, caused by a
gelzed tractlon-motor pinion besring on Chigzago, Rock Island
and Paclfic Rallroad Dlesel-electric locomotive unlt 750,
resulted in derallment of the middle and rear units and 11
cars of the traln. A dinlng car =mployee, 4 mall clerks,
and 184 pasgsengers were injured.

Under authority of seetlon 17 (2) of the Tnterstate Com—
merce Act the above-entitled proceeding wos referred by ths
Commission to Commlssioner Clnrke Ior conslderation and
disposition.
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LOCATION OF ACCIDENT AND METHOD OF COPERATION

Thlg accident occurred on that port of the Western
Divislon extending bétween Falrbury, Nebr., and East Yard,
Council Bluffs, Iowa, 120,0 miles. In the vicinity of the
polnt of accident this ls a2 slngle-track line, over which
trains are operated by timetable, traln orders, and an auto-
matic block-signal system., At Hallam, Nebr., 35.9 mlles
east of Falrbury, an auxlliary track parallels the maln
trock on the gouth. The eagt swltch of this track 1s 468
feet east of the station. The accldent occurred on the main
track at the east auxlliary-track swltch at Hallam. The maln
track 1s tangent throughout a dlstance of 2.73 mliles immediately
west of the polnt of accldent and 1.38 miles ezstward. The
grade 1ls anproximately 1,0 percent descending eastward.

In the vicinlty of the point of accldent the track
structure conslists of 100-pound rall, lald new in 1850 on
an average of 22 treated ties per rall length. It 1s fully
tleplated with double-shoulder tleplates, elngle-splked, and
is provided with 4~hole 24-1inch Jolnt bars and an average of
6 rall anchors per rall. It 1s ballasted wlth chatts teo a
depth of 6 lnchnes below the bottoms of the tlees on sub-ballast
of disintegrated granite.

Thlis carrier's operating rules read in part as follows:

110, Running Inspection of Trains on Road,--
A1l employes must, as Tar as practicable, observe
passing trains for defects.

Trailnmen of freight and passenger tralns, yardmen
and operators must observe passlng treins for defects.

Operators at Intermediate stationsg, unless excused
by traln dispatcher, wlll stand on statlon platform
when tralns are passing.

Defects to be looked for lnclude brakes sticking,
wheels sliding, brake rigging down, swinglng doors,
hot Journals, protruding oblects, lading dangercusly
shifted, evldence of filre or any other conditlon
whlch wlll endanger movement of traln.

Employes noting such defects wlll give stop signals,
and when communication wlth train dispatcher 1s possible,
notlfy him of such defects.
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If nothing irregular is noted, employes observing
trains for defects wlll give proceed slgnals to the
rear of the passlng train,

When passing other tralns,- Interlockings open
traln order offices, coal, water or cther statlons,
# # ¥ tpgin and engine crews must be on lookout for
signals, and, when practlicable, exchange signals,

111, Road Inspection for Defects.—-Yhen leaving
stations, and at every opnortunity on the road,
conductors must carefully lnspect and require their

! trainmen to carefully lunspect the traln for defects.

SRR IR

Engineers, firemen and foryveard trainmen must fre-
guently loolk back and rear trazinmen must frequently
look ahead, especially when moving around curves,
and approaching and passing statlons, to obsprve
glgnals and to note condltion of traln.

When approachlng and passling through stations
¥ % * and other places where safety requires, con-—
ductors and brokemen must, when practlcable, station
themselves where they can otserve and transmlt signals
and assist 1n stopplng traln, 1if necessary.

L B A

In the vicinity of the poilnt of ~ccldent, the maximum
auvthorized speed for pasgssenger trailng lg 78 mlles per hour.

DESCRIPTION OF ACCIDENT

NMo. 8, an east-~bound first-clags passenger train, con-
slsted of Diegel-electrlic unlts 645, 750, and 637, coupled 1n
multiple-unlt control, one bagga~e-mall car, one baggare car,
two coaches, one club—dining car, two coaches, one dining car,
three sleep*nq carg, and one observatlon sleeping car, 1ln the
order named All cars werc of lightweight gteel construction.
The locomotive units and all cars were equlpped wlth tightlock
couplera. This train departed from Palrbury at 9,17 p. m., 1
minute late, and passed the statlon at Hallam, the only open
office between Falrbury and the point of accident, at 9 48
p. M., 1 minute late, While the traip was moving at a speed
of approximztely 72 miles per hour, a falsge flange resulting
from the sliding of the front wheels of the front truck of
the second Diesel-elecctric unit engaged the inslde surface of
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the head of the south stock rall at the east auxilllary-track
swltch at Hallam. The south rall of the maln track was canted
outward by the rim of the wheel, snd the wheel dropred lnside
the rall lmmedlately east of the swltch rall. The second and
thlrd Diesel-electrlic unlts, the flrgt to the tenth cars,
inclusive, and the front truck of the eleventh car were deralled
at a noint 1,2 mlles east of the swltch,.

Imredlately cast of the polint of general derallment the
track 1a lald on a f1ll apnroxinately 7 feet 1n height., The
Diesel~electrliec units and *ne first car remalned coupled and
stopped wlth the front end of the locomotive 1,229 feet east
of the polnt of general dernillment. The second Dlesel-electric
unlt stopped in line wlth the track. The thlrd Diesel-electric
unlt and the first car stopped at an angle of about 15 degrees
to the track with the rear end of tne first car 26 feet north
of the track. Scpara*tions occurred 2t each end of the second,
fifth, and sixth cars. The eecond car stopred about 35 feet
west of the first car, 34 Teet north of the track and parallel
to it. The tkird and fourth cars stopped on thelr risht sldes
wlith the front end of the thlrd car approximately 85 feet west
of the second car and 50 feet north of the track, and the rear
end of the fourth car approximitely 60 fect soutlq of the track.
The fifth car stopped on 1ts slde, at an angle of B6 degrees
to the track, wlth the front end towsrd the south and agalnst
the rear end of the fourth car., The slxth car stopped upright,
across the track and at right angles to 1t, wlth the front end
toward the north, The other deralled cars remolned uprlight and
stopped 1in dlagonal positions on or near the south slde of the
track, The first 10 care were conslderably damaged, and the
eleventh car was sllghtly damaged, Locomotlve Unlt 645, the
leading unit, was not damaged 1n the aceldent and was continued
in servicae,.

Unit 7560 dld not sustaln extenglve damage. Brake
rigging, pipling, and electricel eculpment under suverstructure
of ecar body wer:s dlstorted and broken, The fuel tank vas
punctured and darage by flre to exterior of unlt resulted.
Emergency fuel cut-off valve was found tripped and in closed
position. The No. 1 palr of wheelg was damaged as herelnafter
descrlbed, but the Nos, 2, 3, 4, 5, and 8 palrs of wheels vere
undamaged. All damage exoept that of Nn. 1 p-ilr of wheels
appeared to have occurred at time of dernilment.
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Unlt 637 tas alao deralled, but was not damaged
extensively. Several large onenlnzs were torn in left slde
of car body, and handholds, steps, breke rigesing, piping, .
and electrical equlpment under car body, were bent and
distorted. Left Mos. 1 and 2 Journal box pedestals of front
truck were broken and twlsted out of allgnment. Wheels were
not damaged.

The weather was clear at the time of the accldent, whilch
occurred about 9:48 p. m,

EXAMINATICN OF TRACK

Examlinatlon of the track structure dlsclosed that through-
out a distance of 24,2 riles lmmedlatcly west of Hallam the
welds of the bond wilres on both reolls had been scraped and cut
intermlttently. These marks became nrogressively heavier in
the vicinlty of Hallam, The top surfaces of frogs at turnouts
ot Plymouth, De Witt, and Cleatonla, located, respectively,
19.7 miles, 13.1 miles, and 6.3 miles west of Hallam, were
scored. Burned shaviangs and shards of metal were fcound 1n
© the vicinlty of the west slding-swltch ot Clotonia and betwsen
that point and the poiat of general derallment, The south
stock rail at the cast suxilisry-treck switch at Foallam hag
been forced outward, and the gage of the track at the swvltch
polnts had becn lncrecsed 2-1/4 Lnches. Between this switch
and the polnt of gceneral derallment the south rail was ouvt of
gage from 1-1/2 to 4 inches at t.ae jolnts, the inside spikes
had been partlally withdrawn, numerous track tolts had been
sheared off on the gage slde of the rall, and tne rail anchors
had been didlodged from the rell, At a polnt 3,280 feet east
of the swltech the north rall wog cented outirzerd and the splkes
on the gage side of the rall had becon »nulled upward a dlstance
of 2 to 3 lnches., East of tre polnt of general dcerellment
there were nc marks simllar to thoses which were found between
Plymouth and Hallam,

DESCRIPTION OF LOCOMOTIVE UI'TTS INVOLVFD

Unit 750, the second uwnlt in the loconotive, headed in
direction of movement, was bullt In June, 1240, at La Grange,
I11., by the Electro-Motive Divislon of General Motors .
Corporation. It wag rebullt 1n Decemnber, 1948, by the Chlcago,
Rock Island and Paclfic Rnllroad and at tne time of the accldent
waes equlpped wlth one E,M.D. model 12-567 englnc and one E.M.D.
nodel 12-567-A congine, both 2-cycle, V-type developing 1000
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H.P, at 800 r.p.m., and each direct connected to an E.M,D.

type D-4 generator. Constructien_and control design permitted
use as elther a leading or a trolling unit. The vheels

had specified new dlameter of 36 lnches. Wheel arrangement
was AlA~A1A, Total welght on driving vheels was 214,900
pounds and tractive effort was 47,000 pounds., The brake

was Westinghouse H,S.(, modified. This unlt was designed

for maximum speed of 28 mlleg per hour. f

The two truckg of unilt 750 were of the swing bolster
type and each had a wheel base of 14 feet 1 inch., Each
truck had three palrs of wheels; the front and rear axles
were motor driven and the ldle middle or lntermedlate axles
were load-carrying only. Each of the traction motors was
carried by axle suppart bearings on one slide and a spring
cushloned nose support on the opposite slde, No. 1 motor,
in which bearing selzure pccurred, had been converted from
type D-7 to type D=-273B when rebullt by the manufacturer and
had been 1nstalled in the front truck at Chicago, Ill., on
March 13, 1954, Gear ratio was 55-22. The armature shaft
was supported by Hyatt grease-sealed roller bearings, which
were so designed. that no lubrlcant could be added except by
removal of the cover plate or when the motor was dis-assembled;
The locomotlve builder had established a warranty of 100,000°
miles, and the practice of the rallroad was to overhaul the
traction motor and renew lubrlcant after cach 400,000 miles
gervice, Motor mlleage at time of accldent wes 97,004,

»

Unlt 750 vwas equipped wlth a wheel=sgllp relay which
functlioned only when the tractlon motors were Iln series
connection: 1Unlt No, 645 was equipped with a wﬁeel.slip
relay which functioned in all transition stages.

EXAMINATION OF PARTS INVOLVED

The front wheels of the lead truck under unlt 750 had ‘
been extensively damaged by frictlonal contact with the ralls.
At undamaged Jocations on the right wheel the thlckness of
the rim and flange was 2-13/16 and 1-3/16 inches, respectively,
and the flange helght was 1-3/8.1nches. At the points where-
the greatest amount of sliding had occurred depths of flat
spots were 43/84 and 35/64 inches on right and left wheels
respectlvely. At several ofther polnts on the tread of the
right wheel there were smaller slld-flat spots ranging 1in &
length from 1-1/2 to 4 inches which were located opposilte :
corresponding spots on the left wheel. The rim of the right
vheel had been greatly overhkeated, the metal had been pulled
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and rolled and numerous small chips had been separated from
the wheel and were found at varlous locatlons along the track,
Lcross the outer edge of the wheel rim the raill had cut

three deep parallel chords, 3/4 inch wide, 5/8 inch deep, and
from 10 to 23-1/2 inches in length. The left wheel was not
so extenglively damaged. The largest sllid~flat spot was

35/64 Llnch deep, 3 inches wide, and 8 inches long. The
thlckness of the undamaged portlons of the rim and flange

was 2-7/8 end 1-1/4 inches, respectively, and the flange
helght was 1-3/8 inches. The flange adlacent to the 8-inch
flat spot had been flattened for a distence of 13-1/4 inches.

These wheels were multiple-—wear wroucht steel and were
mounted on an axle having 6% x 12 inch Journsls. Hot stencil
marks were 11 53 E A 856199 A on the right wheel and 11 53
E A 856154 A on the left. The wheels verc manufactured in
Fovember, 1953, by thec Edgevmter Stecl Comprny end were, as
the stencil indlcated, Class A wvheels wlth carbon content not
over 0.63 pcrcent. The wheels had becn applled new at Chlcago,
I11., on March 13, 1954, and at the time of the aeccldent had
run 97,004 miles,

Number 1 traction motor support bearings were 1n good
condltion,

The tractlon motor 'as torn down at Silvis, Ill., shnp
on July 9, 1954, for exarination, ¥No lubricant was found 1n
the motor bearling at the pinion end. The bearling at opposlte
end of the armature shaft, the commutator end, was found to
be well lubricated and 1n good condlitlon. The falled plnion
bearing showed evidence of extreme overheatling, the seal
ring had been partly melted and was fused to the end cover,
necsssltating use of an acetylene cutting torch to separate
the cover from the bearlng assembly. The inner bearlng race
had been greatly overheated, was very rough, and had one
lrregular shoulder avproximately 1/4 inch wide ond 1/16 inch
high extending around the entire clircumference. Thls
shoulder had cut a corresponding groove ln the rellers, No
rollers were broken but all were badly damaged because of
excessive heat and lack of lubricatlon, Each recller had a
slid-flat aurface along 1ts entire length which varled 1n
width on different rellers. The retalning rlng was bro'ien
into numerous prieces, 11 rollers fell free when the besring
was removed, and 3 remained stuck in the outer race. The
extent of damage to the selzed bearing precluded determination

of the cause of absence of lubricant or fallure of the bearing.
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After the accldent the wheel-slip relay on unit 760 wae
tegted at Martell, Nebr., 3 mlles from point of accldent.
An electrlcian found that the wheel-sllp reclay 1in the lead
truck circult moved freely and the warnings light flashed.
Later, at 311vle, T11l., the relay and light were tested throrgh
Jumpers 2t each end of the unit and found tc functlon as
Intended., 2Both wheel-sllp relay and ground relay connectlons
were found to agree '1tl the wiring diagrams. Tests of wheel-
slip relay 2nd warning light of unit 645 were mide at Chlcaro,
T11, after the accident by means of control cables and these
devices functloned properly.

A menerpl electrical foreman stated that hls examination
of the renerstor which supplled current to the damaged trectlon
motor dlsclosed no indication of an electrical flash over and
that 1t woo hls oplnion tne generator was not loading
lmrediately before the traction motor locked, He Turtler
stated that during hies examination of the wheel-slin and
sround relays they functloned properly and were connected in
accordance with virin- dlagrams.

INSPECTION AND REPAIR REPORTR

Unit 045 received annual ingpection on May 16, 195%,
and 1:0%t monthly JInspection or June 17, 1954, Unit 750
received onnusl lnesnectlon on August 12, 1352, and lasti
montrly lnspection on June 8§, 12564, Unit 537 recelved nnnunl
lnspection on February 18, 1954, and last monthly lnspectlon
on Jure 15, 1954, All inspectione were made at Chicaro, T11,

Dally inspeection snd repair reporis from May 1, 10834,
to dote of accldent, on flle at Denver and Colorads Sprin-s,
Colo., nnd Chicago, Ill., principal meintenance polnts, and
reports from the dlvieion terminals throueh whlch unit 780
had teen operating In extended service, torether with Houtlne
Maintenance Work Sheets, were examined. Nothine was Jound
reporied wrlech would have any bearing on the accldent,

SUMMARY OF EVIDENCE

The traln arrived at Falrbury, Nebr., at 9:08 p. m.
where locomotive unlts were serviced and englne creug chanred.
No defective lncomotiive condltions were reported by the in-
caming engine crew, Time of departure wag %-17 p. m.
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The engineer stated that the rheel-slip rclay light
flasked several times during transition as the train departed
Trom Falrbury, after which no further wheel-sllp indlcation
occurred, and that between Falrbury and Fallam he inspected .
the tr-in in accordance with rule requlrements and did not
observe any indicatlon of gliding rheels, He aald the train
passed Hallam at a speed of approxima*ely 72 millies per hour,
He firat became aware that somethlng was vrong when the
general deralliment occurred,

The fireman etated that he had inspected all unlts at
Falrbury eand then proceceded to nis gtation in the contrel cab
upon departure, that he agaln patrclled the units en rcute
when the train was between De Wltt and Clatonia and dld not
obgserve any defestive condition, that he inspected the trailn
as requlred but saw nothing to lndlcate gllding wheels, and
that he thought sparks, if thrown, mieht have been hidden by
the pllot on unit 750,

The members of the traln crew stated that they made
frequent Inspections of the eguipment on curves and saw no
gparks or other indlcatiors of sgsiiding wheels or defectlve
equipment. The conductor and the front brakenan, whe were 1in
the third car, said that they felt an irregular mocvement of
the car after 1t passed the ezst auxlliary-track switch at
Hallam. The derallment occurred before they could take action
to stop the trein,

he operztor at Hallam wns on the statlon pnlatform and
inspected the equlpment of Mo. & as the troin passed, Ee saild
he observed sparis under the traln which he thoupht would
normally result from a brake applicetlon, VWhen tlie re.r of
the train passed he gave a nrocsecd slynal, Fe said that
several mlnutes later a person whe had watched the traln
pass from a point » slort dilstonce sast of the station informed
hlm he thought that the train wis on fire or that a Journal
hiad exploded., The operator 1mmedlstely notified the train
d1spatcher.

After the accldent occurred employees lonrmed from
residents of the vieclulty that sperks were beling thrown from
under the locomotives as the traln passcd Jansen, 29.6 miles
west of Hallam, and that there was a severe nounding noise ,.
as the troin passed Plymoutl., An employee who wos not on duty
sald he saw o small amount of gparks nenr the front of the
Erfln as 1t paused over a street crocsling near the station at
le.llam,
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DISCUSSICN

. At the time the accident occurred No. 8 was composed of
the locomotives and cars of trains which had origlnated at
Denver and at Colorade Springs, Colo,, and had been comblned
at Limon, Colo. Denver, Colorado Springs, and Limon are
located, respectively, 501.0 miles, 490.0 miles, and 411,2
miles west of Hallam. At Limon a three-unit locomotlve was
formed by coupling Diesel-electric unit 645, which had povered
the traln originating at Denver, to the front end of Diesel-
clectric unlt 750, which, coupled back to back with unlt 837,
comprised the locomotive of the traln origlnating at Colorado
Springs. The overace spneeds of fthe locomotive unlts involved
between thelr -oints of origln and the nolnt of accldent were
50 miles per hicur foc. “eazl-electric unlt 645, and 50.7 miles
per hour for Diesel-olzotric units 750 and 637.

Evidence developed during the invegtleation indlcates
that the troctlon-motor vwinion besring on unlt 750 filrst
geized chortly after the ftrein left Falrbury and that
intermtient selzure occurred for some digtance thereafter
until corplete fallure and geizure of the bearlng occurred
anl th- waeels becamc locies., The resulting slid-flat spots
Termed falge flanges on conie cuter edges of the treads of both
whaelg, “he frlge flanz on the left wheel wag approxlmately
5/64 inca xn helght The trecad and rim of the right wheel
was so0 distortcd by contact with the gage slde ¢f the south
ratl tha:; the extent of the false flange before the derall-
ment occurred could not be determined. However, marke on
the track atructure lndilcated that, as a rcsult of the slld-
Tlat orol, the outer edge of the tread was lovercd sufficiently
to mirls tlhe welds of bond wires on the outslde of the herd of
the a1l and fo permit tne rim of the whezl to engage the gage
siwde ov tac head of tns :fwock rail at the auxlliary-ftrack
switch. When this occurr-d the south rail was forced outward
and the Tlange of the companlon wheel adjacent to the slid-
flat spct was forced heavily against the north rall, This
portion of the flange became worn sufficiently to permit the
wheel to cross the rail at a polnt 1.2 mliles east of the swltch.
The general derallment occurred as a result of the ensuing
damage to the ftrack.

. Transition from series to parallel occurred on unit 750
at speeds of I'rom 22 to 27 miles ver hour, After trensition
from serles to parallel occurred followineg the devarture of
No. 8 from Falrbury, the speed of the train was not reduced
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sufficlently for the motors to return to serles operation at
any point west of Hallam, The wheel-sllp relay wlth which
unlt 750 was equlipped functloned only when the motore were in
serles, and consequently after trunsition from serles to
paraliel there would be no indlcatlion 1in the control compart-
ment of the locomotive that wheels on this unlt were sllding,
neither would there by any such indication 1f an engine 1n
the unlt were 1dling and 1ts generator not loadlrng,

CAUSE

Thls accident was caused by o false flange on a
81i1d-flat driving wheel, resulting from a selzed tractlon-
motor plnion bearing on a Dlesel-electric locomotlve unlt,
which dlsplaced a raill at a swltch location.

RECOMMENDATION

It is recommended that the Chlicago, Rock Island and
Pacific Rallroed teke action to provide that an indicatlon
of any sllpping or sliding wheel on any Dlesel-electric unit
in the locomotlve of a traln wlll be shown in the control cab,

Dated at Washington, D. C,, thls twentieth
day of August, 1954,

By the Commisgsion, Commlssioner Clarke.

( SEAL) GECRGE W. LAIRD,

Secretary,.



