INTERSTATE COMMERCE COMMISSION
WASHINGTON

REPORT NO. 3714

CHICAGO, ROCK ISLAND AND PACIFIC
RATILROAD COMPANY

IN RE ACCIDENT
AT DURANT, IOWA, ON
AUGUST 21, 1956




Dete;

Railroad:
Location:

Kind of accldent:
Tralns involved:

Traln numbersga:

Locomotive numbers:

Conglsts;
Speeds:
Operatlion:

Tracke:

Yeather:
Time:
Casihaltlies:

Cause:

Report No. 3714

August 21, 1956
Chicago, Rock Island and Paclfic
Durant, Iowa

Deralilment and collision

Passenger : Paesenger

8 : 1
Dlesel-electric Tlesel-electric
unl tes 656, 750, unit 406

and 651
15 cars + O cars

68 m. p. h. 47 m, p. h.

Signal indlcatlons

Double; 1° curve; 0,44 percent
descending grade eastward

Clear
5:30 a. m,
2 lnjured

A false flange on & slid-flet drlving
wheel, resulting from a selzed
traction-motor pinion bearing on a
Diesel-electric locomotive unlt, and
deralled cere obstructing an adjacent
main track immediately in front of an
approcaching traln
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INTERSTATE CCMMERCE COMMISSION

REPORT NO, 3714

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 6, 1910.

CHICAGO, ROCK ISLAND AND PACIFIC RATILROAD COMPANY

December 5, 1956

Accldent &t Durant, Iowas, on Auguet 21, 1956, caused by a
false flange on a glld-flat driving wheel, resulting
fror a gelzed traction-motor pinlen bearing on a
Diesel-electric locomotive unit, and deralled cars
obstructing an adjacent maln track immedlately 1n
front of en approaching traln.

REFORT OF THE COMMISSION!

CLARKE, Commlssioner:

On August 21, 1956, at 5:30 a. m., at Durant, Iowa,
a false flange on a slid=-flat driving wheel, caused by a
selzed tractlon-motor pinion bearing on Chicago, Hock Island
and Paciflc Rallroad Diesel-electric locomotive unit 656,
resulted in the derailment of the rear truck of the unlt,
both trucks of the middle and rear unlts, the first 10 cers,
and the front truck of the eleventh car of a passenger traln.
Deralled equipment of this traln was struck by another pas-
genger traln moving on an adjacent maln track. One rallway
express messenger on each train was injured.

1

Under authority of section 17 (2) of the Interstate Commerce
Act the above-entitled proceeding was referred by the Commlsg-
elon to Commlssioner Clarke for consilderation and disposition.
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Location of Accldent and Metheod@ of Operatlon

Thie accldent occurred on that part of the Rock Island
Divislon extending between Des Molnes, Iowa, and Missourl
Division Jet., Davenport, Iowa, 174,]1 miles. Between Altoona,
10,9 miles east of Des Moines, and Iowa City, 121.0 miles
east of Des Molnes, this 1s a single-track line, DBetween
Iowa Clty and Missourl Division Jet., 1t 1s a double-track
line, over which tralns moving with the current of trafflec
are operated by slgnal indlcatlions. At Durant, 155.8 miles
east of Des Molnes, a tralling-point crossover connects the
two main tracks, Phe east crossover-swltch 1s 1,939 feet
east of the station. The derallment occurred on the east-
ward maln track immedlately east of the east crossover-
switch, and the collislon occurred 428 feet east of the
swltch. From the west there ls a 1° curve to the right
2,613 feet In length and a tangent 1,26 miles to the point
of derallment and 1,042 feet eastward. From the east there
1s a 1* curve to the right 654 feet in length and the tan-
gent on which the accldents occurred. The grade la 0,44
percent descending eastward at the points of aceldents,

In the vicinity of the east crossover-switch at Durant
the track structure conslste of 112-pound rall, 39 feet in
length, laild new in 1941 on an average of 22 ties to the
rail length, It is fully tieplated with double-shoulder
tie plates, single splked, and iam provided with 4-hole
24-inch Jolnt tars and an average of slx rell anchors per
rall., It ie ballasted with 5 inches of glag on 10 inches
of gravel. The maln tracks are spaced 13 feet 5 inches
between centers.

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

110, Running Ingpection of Trains on Road.--All
employes must, as far as practicable, observe passling
trains for defects.

Trainmen of freight and psesenger traine, yardmen
and operators muat observe passing trains for defects.

Cperators at lntermedlate statlions, unless excused
by train dispatcher, will stand on station platform
when tralne are passing.

Defects to be looked for include* * * yheels sliding
% ® * or any other condition which will endanger move-
ment of traln,
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Employes noting such defects will give stop signals,
and when communlcation with train dispatcher is pos-
gible, notify him of such defects.

If nothing irregular is noted, employes observing
trains for defects will give proceed signals to the
rear of the passing train,

When passing other trains * #* * open traln order
offices * * ®* trein and engine orews must be on look-
out for slgnals, and, when practigcable, exchange slgnals,

111, Road Inspection for Defects.-~When leaving
statlons, and at every opportunity on the road, con-
ductors must carefully lnspect and require thelr train-
men to carefully lnspect the traln for defects.

* & »

Engineere, flremen and forward trainmen must fre-
quently look back and rear tralnmen must frequently
look ahead, especlally when moving around curves, and
approaching and passing stations, to observe signals
and to note conditlion of train,

* % %

The maximum authorized gpeeds were 79 mlles per hour
for the eagt-bound train and 70 miles per hour for the west-
bound trailn,

Deseription of Accldent

No. 8, an eagt~bound first-class passenger traln, con-
slsted of Diesel-electric units 656, 750, and 651, coupled
in multiple-unit control, one mall car, two baggage cars,
one sleering car, two coaches, one dormitory-club-dining
car, two coaches, one dining car, four sleeping cars, and
one observation parlor car, in the order named, The second
and the fourth cars were of conventional all-steel construc-
tlon, and the other cars were of lightwelght constructlion.
All units of the train were equlpped with tightlock couplers
except the first car, the front end of the second Diesgel-
electric unit, and the rear end of the rear car. The first
car wag equipped with controlled slack couplers., This traln
departed from Des Molnes at 2:38 a, m.,, 8 mlnutes late, and
pagsed West Liberty, 19,3 miles weet of Durant and the last
open office, at 5:12 a. m,, 30 minutes late. While it was
moving at a speed of 68 miles per hour, as lndlocated by the
tape of the speed-recording device, a false flange resulting
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from the sllding of the front wheels of the rear truck of
the firsgt Diesel-electric unit engaged the inside surface

of the head of the north stock rail at the east crossover-
swltch at Durant, When this occurred the wheels were forced
to the south, and the left wheel dropped 1inslide the north
rall., The rear truck of the firat Diegel-electric unit,

all truckse of the second and third unlts and the first to
the tenth cars, inclusive, and the front truck of the elev-
enth car were deralled immediately east of the switch,

No. 1, a west-bound firet-class passenger trailn, con-
Blated of Dlesel-electric unit 406, three baggage cars, one
coach, and one baggage oar, in the order named. All cars
were of all-steel construction, Thle traln passed Missourl
Division Jct., the last open offlce, at 5312 a, m,, 2 mlnutes
late., While 1t was moving at a speed of spproxlmately 47
mlles per hour it struck the rear end of the seventh car of
No. 8, and the locomotive and the first car were deralled,

No. 8 stopped with the front end of the locomotive
1,180 feet east of the east crossover-switch, A separatlon
occurred between the fifth and glxth cara, The slxth car
stopped with the front end 10 feet west of the rear end of
the f1fth car, There were no other separations between the
unlite of the traln, With the exception of the seventh and
elghth care the deralled unite of the traln stopped approx-
imately in line, on the track structure of the eastward main
track or south of the track, The rear end of the seventh
car and the front end of the elghth car fouled the westward
mein track, and these cars were struck by No. 1. The Diegel-
electric units were somewhat damaged, The northwest corner
of the geventh car and the northeast corner of the elghth
car were crushed as & result of the collislon wlth No. 1.
The trucks and appurtanences below the floor level of the
second to the tenth cars, incluslve, were conelderably dam-
aged, The first and thedeventh care were slightly damaged.

No, 1 stopped with the front of the locomotive 116 feet
west of the point of collislon, The locomotlve gtopped
approximately 12 feet north of the westward main track and
parallel to it, It leaned to the north at an angle of about
45 degrees. There were no separations between the units of
the train, The front end of the locomotive was considerably
damaged, and the firsgt car was badly damaged.

The locomotive of traln No, 8 wae equlpped wlith a red
osclllating slgnel light at the front end which was auto-~
matically actuated snd displayed a red aspect when the brakes
of the train were applied in emergency.
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The weather was clear and it was daylight at the time
of the accident, which occurred about 5:30 a, m.

Examination of Track

Examination of the track atructure after the accident
oceurred dleclosed that between Ladora, 71.9 mlles west of
Durant, and Durant the ralle and frogs at turnouts had been
marked outslide each rall of the main track, These marks
were light in the vicinlity of Ladora and became progressively
heavlier as they contlnued eastwsrd, At Oxford, 49.5 miles
west of Durant, and east of Oxford the marks had become
considerably heavlier, and shavings of metal had been sheared
from the ralle and frogs. Eastward from a polnt approxl-
mately 27 miles weet of Durant the tops of the welds on the
bond wires on the outelde of each rail of the eastward maln
track had been marked, and eastward from a polnt approxi-
mately 10 mlles west of Durant the tops of all inslde jolnt
bare had been marked. The tops of the bonds and the tops
of the Jolnt bars are, respectively, 1/2 inch and 1-3/4
inches below the tops of the ralls. These marks also became
progresgslvely heavier as they continued eastward, and in the
vieinity of Durant the marks on the tops of the Jjoint bars
were extremely heavy. A Joint bar 11 feet east of the east
croseover-switch at Durant bore 1ndications that a wheel had
become derailed inslde the north rall, East of the portion
of track which wae torn up as a result of the derallment
there were no marks simlilar to those found on the track west
of the polint of derallment,

Pescription of Iocomotive Unit Involved

Unit 656, the lead unit in the locomotive, was built
in June, 1540, st La Grange, Illinocls, by the Electro-Motive
Divislon of General Motors Corporatlon and orlginally carried
road number 827. In June, 1953, the unlt was lnvolved in an
accldent and badly damaged by fire. It was rebullt as loco-
motive model EBA 1n September, 1953, by the Electro-Motlve
Divislon at La Grange, Illinois, and renumbered €656 when
returned to service by the carrler. At the time of the accl-
dent it was equlpped with 2 E.M,D, model 12-567-B Diesel
englnes, each of which was direct connected to an E,M,D.
model D-15B-D16 generator. Each engine was a l2-cylinder,
2-cycle, V-typesrated 2t 1,125 horsepower at 800 R.P.M. Con-
struction and control deslgn permitted use as elther a lead-
ing or tralling unit. The multiple-wear wrought-steel wheels
wlth which 1t was equipped had gpecified new diameter of 36
inches, Total weight on driving wheele was 229, 320 pounds,
and tractive effort was 55,080 pounds. The unit was equipped
with 24 RL snd electro-pneumatic brakes and carried a Vapor-
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Heating Corporation heating boller having capacity of 4,500
pounds of steam per hour.

No. 3 traction motor in which bearing selzure occurred
was type D-27 and wes equlpped with permanently lubricated
type Hyatt roller bearings, It had been originally ingtalled
in unit 406 and was removed in December, 1952, after 395,746
miles of service because of grounded armature., After rebuild~
ing 1t was installed 1in unit €28 in April, 1953, and removed
because of "running hot" after 70,554 miles. The motor was
subsequently used in unlte 630, 635, 625 and 634 and removed
from each of these unite for reasone other than tractian
motor condltion., It was inetalled in unlt 656 in June, 1956,
after having been uged for 373,979 miles slnce rebullt in
1953. While ingtalled under unit 656, mlleage run was 32,285,
The motor had thus been used for 406,264 mlles between date
of igbuildlng and lts removal from unit 656 following the
accldent,

The two trucks of unit 666 were of swing-bolaster type
with wheelbase of 14 feet 1 ineh, Each truck had 3 palirs
of wvheels; the front and rear axles were motor driven and
the 1dle middle or intermediate axles were load carrying
only. Each tractlon motor was carrled by axle support bear-
ings on one side and a spring—cushloned nose support on the
opposlte slde. The wheels on the locked axle were manufac-
tured in February, 1956.

Unit 656 was equlpped with through-cable wheel-sllp
relays designed to function at low speeds by dlfferentlal
in lopressed motor voltages and at high speed by current
differential of the related motors. Operation of a wheel-
slip relay operated a flasghing alarm light in the cab and
opened the fleld circult of the maln generator thus removing
power from the traction motor circult untll the speed dif-
ferential of related wheels had been elimlinated. When motors
in the wheel-alip relay circult were isoclated or electrically
dleconnected no wheel-glip indicetion appeared in the cab.

Examination of Parts Involved

As a result of the gliding of the front wheels of the
rear truck of unit 656, the left wheel, which was ad)acent
to the seized pinion gear, had a slid-flat gpot 3/4 inch
deep, 3 inches wlde, and 10 1nches long, and a falee flange
approximately 3/4 inch in helght had been formed between
the slid-flat spot and the outer edge of the tread. The
companion wheel had an almost identical slid-flat epot and
false flange,
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Flange helghts were 1-1/32 inches and rim thickness
was 2-1/2 inches where undamaged.

The tractlion motor was dismantled at Silvis, Ill,,
shop on August 27, 1956, for examination.

The surface of the commutator was marked by contact
with dbrush holders for approximately 7 inches of ite 42-inch
clrcuomference.

The surface of armature lamlnationas was deeply abraded
from contact with pole pleces in the motor frame, the abraded
area extendlng 16 inches around the 58~1nch clrcumference of
the armature at the commutator end and 31 1nches around the
clrcumference of the armature of the pinlon gear end, The
abraded area included approximately one third of the total
external surface area of the armature laminations,

The fleld-coll pole pleces 1n the motor frame had been
abraded by ccntact with the armature, Each of the four
field-coll pole pleces had been abraded 1ts entlre length,
The ebraded area 1ncluded approximately one fifth of the
total interior surface area of the fleld-ocoll pole pleces.

The banding wire on the plnion gear end of the armature
was loose, broken and twlsted.

Motor field-coll connections on pinion gear end had
been cut and frayed by banding wire,

The roller-bearing cage wae broken, discolored and
distorted. The bearing rollers were dark blue in color and
embedded 1n the surfece of the bore of the lnner bearing
race. Flat spots having meximum width of 1/2 inch extended
the entire length of each roller., Some rollers were slightly
elongated at the flattened area.

The inside dlameter of the inner bearing race was
approximately one half inch larger than the diameter of the
armature shaft at the end of the bearing adjacent to the
pinion gear fit, The bearing could not be removed from
the shaft by the tools ordinarlly used, Each hearing race
wag cut into two pleces to permit removal from the shaft,
The inner bearing race wes found fused to the inner oll
thrower and the inner oil thrower was fused to the bearing
cap and the armature shaft, thus locking the bearing to the
motor frame through the bearing housing,
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The pinion gear end ¢f the armature shaft was twleted
in a clockwlsee direction and distorted in size, shape, and
length. The shaft wae approximately one half inch out of
allignment at a point three inches from the armature within
the bearing fit on the shaft, The appearance of the surface
of the shaft within the bearing indicated that the shaft had
turned within the inner bearing race, Overheating had em-
bedded the rollers in the race and had twlsted and dlastorted
the armature shaft.

The wheel-glip relay and ground relay systems were
tested after lnstallation of a replacement truck in No. 2
roslition and found to function as 1ntended.

Pho tographe showlng dameged traction motor pinion
bearing and slid-flat spots on the locked palr of wheels
appear ag appendix to this report,

Ingpection and Repalr Reports

Locomotive unit 656 recelved monthly inspeotion and
repalrs at Chicago, Ill., on August 4, 1956,

Dally inspection and repalir reports from July 1, 1956,
to date of accldent from maintenance poilnts and from divi-
slon terminals through which unit 666 had been operating in
extended service were examined and the following pertinent
1tems were found reported.

Council Bluffs, Iowa, 12:20 a. m., date misseing, by
operator: "No, 1 eng. blocked acct. B.O, aux, gen., bearing.,®

Falrbury, Nebr., August 20, 1956, time missing, by
operator; "No. 1 engine off the line and 1solated into Pburg.
acct of bearing out on aux generator."

Phillipsburg, Kans., August 20, 1956, time miseing, by
operator: "1 eng dead & blocked on account of bad bearing
on rear end of aux gen,"

Denver, Colo., August 20, 1956, 10:00 a, m,, by a
Rocket maintalner: "Number one engine shut down and reverser
blocked at Denver account aux. generator bearing bad,*

Denver, Colo., to Goodlsnd, Kans., dated August 20, 1956,
at 2:40 -m by operator: "#1 eng down acet aux generator
bearing out." Repalrs were not made.
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Summary of Kvidenge

Traln No, 8 arrived at Des Molnes, Iowa, at 2:18 a. m,
where locomotive units were serviced and englne crews changed.
No defective locomotive condltions were reported by the in-
coming crew except No, 1 engine of unit 656 which was shut
down and tagged. The traln departed at 2:38 a, m., 8 minutes
late,

The englneer gtated that the locomotive operated satlis-
factorily untll the traln passed Malcom, Iowa, €4.1 miles
from Des Moines, when the ground relay glarm bell sounded on
unlt 656, He stated that there was no wheel-glip relay light
indleatlon at the time, The fireman investigated the cause
of the alarm and reported No, 2 engine ground relay switoh
open; that the re-get ground relay switch was agaln opened
when he attempted to return No, 2 englne to service; that
he then lsolated the engine and returned to the cab where
he reported conditlons found and that there was smoke and
odor of burned insulatlion in the englne compartment.

The train was stopped at Brooklyn, Iowa, 70,0 miles
from Des Molnes and 85,7 miles from Durant,wﬁere examina-~
tion of No. 3 tractlon motor by the engineer and fireman
dlaclosed conglderable odor and smoke but the motor did

not feel hot when touched, The traln was stopped agaln

at Marengo, Iowa, 90,5 miles from Des Moines and 65,3 mlles
from Durant, where examination was made, The traction motor
was not hot to the hand and no longer smoked, At Iowa City,
121,0 miles from Des Molines and 34,8 miles from Durant, the
engineer inspected the right side of the traction motor and
saw no unusual conditions., The fireman found the left elde
of the tractlon motor was not hot and after a rolling in-~
spection reported all wheels turning,

The membera of the train crew said that they inspected
the equipment as the train moved on each curve en route,
and that they saw no sparks or other indications of sliding
wheels or defectlve equipment,

Ag the train approached the point of derallment the
englneer noticed unusual lateral movement of unit No, 656
and immediately applied the brakes in emergency. At this
time traln No. 1 was approaching, The fireman 11t and threw
off a fusee as the locomotive of No. 1 passed, The engineer
stated he inspected the rear truck of unit 656 immedlately
following the accident and found no evidence of overheating.
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The englneer of train No, 1 stated that he first saw
the headlight of traln Ro, 8 as his train passed the station
slgn one mlle east of Durant; that vhen he was approximately
300 feet from train No. 8 he saw the headlight of the loco-
motive of that trzin flash to red light and he lmmediately
applied brakes in emergenoy. The engineer sald the traln
speed was then 47 miles per hour, He further stated he saw
hand stop signals given by the engine crew of traln No. 8
and saw a car of that train obstructing the westward main
track, The brakes of this traln had been tested and funo-
tioned properly when used en route,

The equipment of No. 8 was inspected from the statlon
platforms by the operators at Marengo and Weat Liberty,
65.3 and 19,3 miles, respectively, from Durant. Neither
operator detected a defectlive oonaitlon. The operator at
Weat Liberty said that the brakes of No, 8 were applled as
the train passed the station and sparke were flylng from
the wheele and the brake shoes. He wae not oertaln that
he could detect a sliding wheel under these conditions.

Digcussion

Evidence developed durlng the invegtigation disclosed
that vhen the traln departed from Denver the No. 1 engline
in unit 656, the first unit of the locomotive, was lnoper-
ative because of defective auxiliary generator bearing.

The unit was used with No. 2 engine in operation until
ground relay action ocourred at a point between Malocom and
Brooklyn, Iowa, 91,7 and 85,7 miles, regpectively, from
point of deraliment. Because of repeated ground relay
action the engine was isolated and the unit continued with
both engines stopped, Under this condltion of operatlon
wheel~glip relays were inoperative on unit 656 and the traln
continued without proteotion of wheel-slip indication until
the acetdent ooourred,

Cause

This accident wae cauged by a false flange on a slld-
flat driving wheel, resulting from a seized tractlon-motor
pinion bearing on a Diesel-eleotric locomotive unit, and
deralled care obstruoting an adjacent main track immedlately
in front of an approaching traln,
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Dated at Washlngton

D, C., this fifth
day of December, 1966,

By the Commigselon, Commissloner Clarke,

( SEAL) HAROLD D, MoCOY,

Secretary.
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PLATE I: Inner bearing race on pilnion end of armature
shaft of selzed traction motor on locomotive unit oS58,
Radial enlargement of race and lndentsfions where rollers

were embedded in the race are shown.
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PLATE IIs Condition of bearing racee, rollers, and cage
removed from selzed tractlon motor on locomotive unilt 658
a9 compared wlth new bearings of the same type.
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PLATE TII: 31id-flat spot
~ wraeel at commutator
end of selzed traction
motor on locomotive unit

656. PLATE IV: 91id-flat spot
on wheel at pinion end of

gelzed tractlon motor of
locomotive unit 656,




