INTERSTATE COMMESCE CCMMISSTON

WASEINGTON

INVESTIGATICN NC. 3232

CHICAGO AND NCRTH WESTZAL RAILVAY CONPANY
REPORT IV R4 AGOIDENT
AT RCCK, M¥ICH., CU

JANUARY 31, 1949




-9 - _ Inv-3232

SUMMARY
Railroad: Chicago and North Western
Date: January 31, 1949
Location: Rock, Mich.
Kind of accident: Derailment
Train involved: Passenger
Train number: 214
Engine numbers: Diesel-electric unlits
5002B and 50024
Consist: & cars
Speed: 68 m. p. h.
Operation: Timetable and train orders
Track: ; Single; tangent; 0,18 percent
ascending grade eastward
Weather: _ Snowing
Time: 8:04 a. m.
Casualties: 1 killed; 15 injured
Cause: False flange resulting from slid-flat

driving wheel



INTTRSTATE COVMMERCE COMMISSION

INVESTIGATION NO. 3232

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MaY 8, 1910.

CHICAGO AND NORTH WESTERN RAILWAY COMPANY

March 30, 1949

Accident at Rock, Mich., on January 31, 1949, caused by
a false flange resulting from a slid-flat driving _
wheel.

, 1
REPORT COF THE COMMISSION

PATTERSON, Commissioner:

On January 31, 1949, thesre was a derailment of a
passenger train on the Chicago and North Western Railway
at Rock, Mich., which resulted in the death of 1 train-
service employee, and the injury of 13 passengers, 1 dining-
car employee and 1 train-service employee.

1
Under authority of section 17 (2) of the Interstate Com-
merce Act the abovc-entitled proceeding was referred by the

Commission to Commissicner Patterson for consideration and
disposition,
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Location of Accident and Method of Opcration

This accicent occurred on that part of the Peninsula
Division extending betwzen Ishpeming znd Escznaba, Mich.,
€5 miles, a single-track line, over which trains are
operated by timetable aand train orders. Thore is no dlock
system in use. A4t Rock, 41.3 miles enst of Ishpeming, a
slding 767 feet in length parallels the ma2in track on tie
south, The east gwitch of this siding is 152 feet east of
the station., The nccident ozcurred on the moin trock at
the east siding-switch. The moin track 1s tangent throughout
a distence of 15.3 miles west of the east sidling-switch and
10,6 miles erstword. The zrade for east-bound troins is 0.15
-percent ascending.

The structure of the mein track consists of 100-pound
cropped rall averaging 31 fect in length, 12id on on ~verage
f 19 treated ties per roil length. It is Tully tieplat-qd,
single-spiked, provided with 4-kole joint bars, and an
average of 8 rail anchors to the rail lzsnsth. It 1s bazllested
with gravel to a depth of 12 irchss below the ties.

The turnout of the cast siding-switch consists of 100-
pound switch rails 158.5 fe:xt long, 100-pound reils and a Vo.
10 soring-rail frog. The frog is proftected by a guard rail
8.3 feet long.

A county rond crosscs the railroad at grade ot a point
734 feet east of the east siding-switch, and intersects the
rallroad at an angle of 62°30'. The crossing is surfaced
between the rails and outside zach rail by planking. Flenge-
ways 2-1/4 inches wide are provided by 72-pound rails loid
on their sides inside each roil, The planzing 1s beveled
a distance of 10 inches at each end of the crossing.

This carrier's operating rules resd in part as follows:
ENGINEMEN AND FIREUEN,

1042, Keep a vigilant loox-out a%t all times,
particularly when passing around curves, through
stations and ya-ds, and must frequently lonk back

to see that no portion of the train has become
detached or derailed; also for any sicnals that

may be given by *rainmen or others. Thev must not
be so occupied ac to prevent themselves from keeping
a constant look-out the entire trip.
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The Instruction Manual for the Cperation of Diesel-
electric Equipment reads ln part os follows:

GRCUND PEQTECTIVE RELAY .
¥ % % Tf the relay repratedly opens ¥ * % C-11
an elcctricien and do not run the locomotiv. unless

nbsolutely nccessary, # ¥ ¥

In the vicinity of the point of accident, the maximum
outihorized spcad for the train involved was 70 miles per nour.

Degerintion of Accident

No. 214, =n east-bovnd first-class passenger traln,
consisted of Dicsel—el:zctric units 50CZB and 50024, coupled
in multiple-uni t control, onc parlor cer, four coaches and
one meil-baggege-tanroom crr, in the order named. All care
were of high-tonsils lichtreight stecl construction. This
train dencrted from JTshpeming at 7:10 a, m., on time, departed
from Little Lake, 16.9 Tilec west of Rock, at 7:46 a. m.,

& minutes late, pzssed th~ station at Rock at 8:04 a. m.,

3 minutes lete, and wh-le it was moving at a speed of €8
miles per hour *tre vricht No. 2 rheel of the rear truck of the
first Diesel-electric unit, all vheels of tke second unit and
all the cars "rere derailed at the enst sidinz-switch.

A seprration occurred retween the fourthh and the firth
cars a2s 2 result of a brozen cocupl-r. The Diegel units and
the first four cars remained coupled and storped with the
front end of the first unit 1,883 feet eust of the point of
accident. The right No., 3 waeel of the rear Truck of th
first unit became rerailsd at the rail-highway crossing east
of the east switch. The second unit and the first to fourth
cars, inclusive, stopped vvright on ths roadsed and in line
with 1t., The fifth ond sixth cars remained coupled, stopped
about 10 fect north of the main trnck and parallel %o i1t, and
lenned against the 1all of a cut at an angle of about 20 degrees,
witn thae front end of the fifth car 235 fret cast of the
cast siding-switch. The trucks and appurtenances btelow
the floor line of the second Jiesel unit and all the cors

were somewhat damrged.
accldent .

A light snow was fal'ing at the time of the s
which occurred ebout 8:04 a. n. 1

The flagmon wes k1lled, nnd the baggagenan was injured.
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Dicecl-electric unite 5002A and 3002E ~r~ of the 0-3-6-0
type, end wer~ bullt during 1832. Eaocl is provided vitr ¢
control comparticent, hese units were coupled Dback-to-bnck
~t the time of tke rcecident. Eagh unit is'70 feet 4 inches
long betwesn the pulling f:rces of the couplers. The welcahit
of each ia londed working order 1s 303 400 pounds. Trese

uaits sre equivoed with tvo 8-vhecl tr ction-trucks of the
swing—motion cqualized tyve. The wheelbrse of erck truck is
14 feet 1 inclh long, anv the centers of ths trucks rre sp.cad
43 fezt zpart. The specified di~meter of the wisels 1s Z6
inches. The Nos, 1 and 3 nairs of whz2els of eech truck are
driving wvheels. Tre No 2 pair ers idler vwherls, and are
provided for weight distribution. & sroction-motor transm’ ts
vower to the axle of each pair of driving wheels by ¢ pinion
on the armature shafting that engages = ring geor on the
2xle. One set of gearine per axle is used, and the gears

and housing are veresllel to the inner surface of each

driving wheel. Bach unit is eouinred with two Diesesl motore,
each of which drives a gensrator to supply powver gt 600

volts to the _two tracticn motnrs of ench truck. The tr-ction
motors on each truck are interconnectsd through a motor-
control circuit. The tr ctirn motors are prassurc-ventil-t.d

by a blower system.

When two or more unlts are covpled In multipnle-unit
control, the controlling appurtenances, together with various
visual indicators, such as wheel-slip lamps, hot-engine l=mps,
low-0il pressure lamp, and an auditle signel connected to th
ground-protective-relay system, are interconnected tetreen
units by cablee. When so connected, the contirol of all units
is under the charge of the engineer's throttle, which ccntrols
the injection of fuel thr-ugh a governor svstem. Bath traction-
motors of each truck are connec=cd t- operate in series, in
parallel, or in pera.lel with fi:1ld shunti1~ Trc cu(ngvs
from one conncction to another are desigqat\d s trcnsitions,
and are correlated with the speed.

The whiel-slip inciza*icn losn becorcs 1llumineted dvring
transition from series to pare’iel, or by the slipping ol ~ny
palr of motor-driven vheels. Except at low speed, thie
lamp will be continuously lighted whenever any pair of
motor—-driven vheels ceases to rotate because of tae
failure elther of the ring or vinion gearing or of the
armature-shaft bearings, and it will continue to be illumino®zd
under such conditions while energy ls supplied to the motor,
Ground-protective relays are proviced for cuch trection-truck



rnd ore so arrcag-d that o grovading or -~ Tlashover affcet-
ing the high-voltage systom encrglzeoc the relay, wilclh onfns
the battery and shunt fields and changes *the ~overnor sgettiag

of the related Diesel-motor to idling pocition., When tr’s

occurs the ground indication lamp on the 2leszl-uotor ccnviol .
ranel, located adjecent to the motor affacted, wlll be
illumina*ed and an nlarm will sound in the ccntreol comr-.ri-ent,

The armature of each traction-motor is surzorted rnornl’cl
to its driving-wheel axle bv ¢ c¢hoft, and revolves *t engh
end within a roller-type bearing. Each benring consists of
an assembly of 14 solid steel rollcors inserted in bronze crges,
or separctors, and rotates sround an inasr r.oce and witnin
an ~uter race. Ths inner race is securcd on tho shafting by
shriniage. The roller-tenring assexrkly is lubric 3~d by cil,
which circulates from a reservoir. The bearing is —rctected
ngainst the entrance of &irt or water by o tightly fitted
bearing-cap plate. The troction mntor involved vos manufactured
in February, 1948, ond i% wné mounted on the rear truck of
unit 50028 on August 18, 1942. The accumvl-ted mileage slnce
the last major repairs was 80,322 niies, Th= traction 1olcrs
on this unit were blown by compresced alr on Jenuary 10, 15439,
Five ounces of oil werc applied to ths be.rincs on danuzry 17,
1949, in accordance with the schedule reguiring thls maintenance
at 8,000-mile intervals. A%t that time there wne no indleation
of leakage around the bearings. The lost trip ‘nspection and
repairs were completed ot Ishreming abont € hiur- -~ rior to tre
time of the cccident,
The rear ends of the Dissel~elec*ric unjts and® eacl -nd
of the crrs were equip-ed with tightlock couplers. The »ilot
end of each Diesel-electric unit wrs equirned with ~ tvne D
coupler.

Discussiogn

As No. 214 was apnroccning Rock, the enginemern were in
the control compartment of the first unit, tne conductor and
the front brexzeman wers in the seccné crr, the bagIugeman wWoo
in the rear car, and the flagman was in the Trent vestitile
of the rear car. The speed wrs 88 mrles :er hour, as indiceted
by the cpreedoreter with wvhich the Tirst Dissel-electric unit
wes equinped., The first that any surviving member of the crew
wos awnre of anything beinz wrong weos when the orokec Dicrme |
ar~rlied in emergency. This was when o gep rniion in th: train
occurred «s & result of the derailment., The rutom-tle-oruio
system and the electro-rneuma<ic straisht-alr-brake syatem rsd
been tested and had functinoned ~roverly en route. At The time
of the acclident the electro-pneumaitic system wv9sg 1ln use.
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Examination a’ter the aczcident dlsclosed that the Tirst
mark on the track structure in the viclnity of the east sidlnz-
switch waes a scratch mark extending across the top of the frog
of the turnout £t a roint %-1,/2 inches outside the gage side
of the south main track rail, The next mark eastward was on
the gage side of the south stocx rail at a polnt 12 feet
west of the switch pocints. At that point the dlstance
between the gage sides of the switch-rall and the corresponding
stock rail was 4 inches. Througlic t a distance of 20 feet
east .of thls point there was & rronounced scorlng on the gage
side of the stock rail at its upper edgc. The inslide of the
base of the stock rail was raised about 1/2 inch at the switch
roints, The stock rail was cantsd outwerd and there was a
gap of about 1 inch between the stock rril and the switch
point. Beginning about & feet vrst of the switch points
the gage side of the south reil was hoavily s2ored, and it
was canted outwsrd throughout o distance of 157 feet castward.
Between points 38.7 feet and 162.7 fecet ecast of the switch
points the inside joint bare end bolts of the south rail were
hecavily damaged ené soms were broken. Between polnts 162.7
feet and 717.7 feet east of the switch the scuth rail was
overturned southward, BRBetween roints 240 and 714 feet east
of the switch the rorth rail was overturned northwerd.

Examination of the rear truck of the first Dliesel-~electric
unit disclosed a slid-flat srot on the left rear wheel tread
8-7/8 inches long, and on the compenion right wheel tread,
9-1/4 inches long. These slid-flat spots were about 9/16-
inch deep at their centers. False flanges, about 9/16-inch
in height and 1l-inch wide at treir bases, were formed on the
outer edge of the treads. At other noints on these wheels the
flanges and treads showed conelderable service weer, but all
measurements werc wilthin the checifled limits of the cerrier.
The outer face of the rim of the right wheel was deeply grooved.
This groove formed a chord to the tread of the wheel, and,
at 1ts center, was about 4-1/2 inches above the tread,

The scraping mark on the stock rail, the displacement of

the stock rail, the marks on the track structurs immedlately
east of the switch noints, and the marks on the right rear
wheel of the rear truck of the first Diescl-clzctric unit
indicate that the outer edce of the vheel rim was lowered
sufficiently bty the excessive tread wear resulting from the
slid-flat spot to engzge the inside surface of the head of
the stock rail and to force the rail outward until the gage
wldened, tren this wheel droprnod inside the south rail,
Apparently, the rail returned to & .nore or less upright
pesition, because the following wheels were not deralled -until
the rails became sesarated 162.7 feet east of the switch. A4t

~~Ihat point, the general derailment occurred.
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Examinntion of the troetion motors of the reor truck of
the first unit disclosed that both armature bearings of the
motor driving the rear pair of driving wheels had bpecome
overheated and had seized. As o result, the rear pair of .
wheels stopred roteting, ond there were slid-flat spots on
the treads of these wheels. The bearing at the commutator-end
showed evidence of overlieating to a high degree. The inner
race was badly distorted, the metal had flowed and had conformec
at some places to the rounded contour of the rollzrs. The
rollers were somewhat flattensd. The separator cage had
disintegrated. The thrust collar was broken into five pleces.
Considerable quantities of oxides of lron and of copper were
deposited on the vearious parts. Very little carbon residue
of 0il wes present, The herdness of the rollers had been
reduced by the heat. The cinion-end bearing showed lesser
evidence of overheating. The inner race wrs broken into
three nieces, there wos excessive wear on the bearing surface,
and evidence of a high degree of heat. The rollers were
flattened and otherwise distorted. The separator cage had
disintegrated. The outer race wns considerably worn and
showed evidence of having been heated to a temnerature of
ebout 700°F, There was evidence of carbonized oil on all the
parts., The bearing cop plates were in place and in good
condition. The report of the chief metallurgist of the carrier
soid that the benring at the commutator-end wes the first to
fail, and that lack of lubricetion caused the armature-shaft
bearings to become overheated and to seize.

The investigation disclosed that on January 30, 1949,
while Diesel-electric unit 5002B was en route from Ishpeming
to Chicago, the ground-rrotective relay was actuated on three
occasions. In accordance with instructions, the engineer
then shut off the Diesel-motor for the truck involved, and
this condition was reported upon arrival at Chicago. An
electrician inspected the Diesel-motor and its related traction-
meoters at Chicago. At that time the truck was heavily coated
with snow and ice. He said that the bottom cover plate of
the traction-motor driving the rear axle of the rear ftruck
showed indications of moisture, and he thought there was water
in the motor. Therefore, he isolated that motor, but let the
traction-motor driving the front axle of this truck remain in
opcratidon. He tested the ground-relay system, and there were
no grounds present at that time. He said thet a complete
inspection of the motor could have been made only by dismantlingg.
it. However, he reduced the maximum speed of the Diesel-motor
and posted a notice on the control panel adjacent to the
Piesel-motor thot the No. 4 troction motor was ilsolated and
that the wheel-slip indication lamp for this motor was
lnoperative. On the return trip to Ishpeming, the electrician
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rode the unit from Chicogo to Milwnukee, and Le observed no
indication of any defective condition of the motor invo%vcd.
The enzine crew on duty on the day of the accident wrs in
charce of the units upon their arrivel at Ishpeming englnehcuse
at 2:20 a., m. January 31, and they, as well 2s the mechanical
force 1t thot noint, found no defective condition. On the,
trip on which the zccident occurred, the engineer and the
fireman of No. 214 inswectcd treir train at frequent 1n§elvals
en route between Ishpeming and Rock, and the fireman mode
several insrection trips through the Diesel units, bubt ther.
wrs no indication of overhaated beorings or sliding wheels.

The division enginecer sald that the first indication of siiding
wheels was found on a stock reil of a switch at a roint 38
miles w2st of Rock, and thot this mork wos similar to the
marks found at the east siding-switch at Rock. Simllar morks
wore found at all swltchos and frogs throughout a distance

of 38 miles w-st of Rock, but no m~rkxs of similar nature were
found east of Hock.

It 18 apporent thet the ormoture-shoft bearings werc
defective on thc day pricr to the accident, when the protective
ground-relay was «ctuzted a number of times. After this
troction motor wcs isolat~d, the armature shaft continued to
rotate as long as 1ts related Adriving-wheel axle rot.ted, since
they are interconnected by o ring-and-pinion genring. The
rotztion of the armature shaft was proportionate to the speed
of" the train. It i1s also apmarent that these bearings ovarheated
to a degree that sufficlent distortion occurred to ceause
them to selze. This selrzure stor:ed the rotation of the
armature shaft which, 1n - turn, sto-ned the rotation of the
driving wheels, The electrician who ins»ected the motors
the day before the accldent occurred said that the traction-
truck motors are so constructed that 2 »mroper insrectlion
cannot be made from the ground, &nd thet, unl=se the housings
are removed, inspection from a pit is of little value. The
only proper inspection is by remcval of the housings. On
the day of the accident, consideraktle snow was on the ground
and a light snow was folling. Thle condition would tend to
obscure frem view any indication of overheated bearlngs or
of sliding wheels,

The only provision for detecting defective conditions
of the traction motors 1s by the eround-nrotecwive relay
system and by wheel-slip indicestion lamps. After the traction
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rotor was isoleted, the nrotection for the tro ction-motor
involved which we afforded by tnese devices was nullified.
Although tncre was no warning device to indicrte the seizcd
condition of a motor ermature,; therc werc rprotective QeVlCtS
in use which incicated a defcctive condition, but the con

was not definltely located; instead, the tracticn motor

was isolated and the unit Wﬁs oontinued in service until

the derailment occurred. The cerrier is presently searching
for a device .thzt will give warning of the sliding of driving
wheels of Diesel-electric englnes.

Cauge

It is foﬁnd that thieé accident was caused by a false
€lange resulting from a slid-flat driving wheel.

Dated at Wasrington, D. C., this thirtieth
dav of HMarch, 1949,

By the Commission, Commi-czioner Patterson.

(SEAL) | " - W. P. BARTEL,

Sceratary.




