INTERSTATE COMMERCE COMMISSION

Ex Parte No. 183
ACCIDENT NEAR UTICA, ILL.

Submitted July 17, 1951 Decided August 13, 1951

Accident nenr Utlca, Ill., on July 7, 1¢561, caused by a
defective spring-yell-frof assenbly.

R. 8. Outlaw for the Atckison, Topeka and Santa Fe Raillvay
Company.,

Bruce Dwinnell for the Chilcago, Rock Island and Pacific Rall-
road Company,

C, R, McEvoy for the Illinois Commerce Commission.

REPORT OF THFE COMMIS3ION
DIVISION 3, COMMISSIONERS PATTERSON, JOHNSON, AND KNUDSON
PATTERSON, Commissioner:

This 1g¢ an investigation by the Commission on its own
motion with respect to the facts, conditlons and clrcumstances
connected with an accident which occurred on the line of the
Chicago, Rock Island and Pacific Rallroad, hereinaflter
referred to as the Rock Island, near Utlea, I11., on July 7,
1951, Hearing was had at Chicapo, Il1l., on July 16 and 17,
1951, The accident was the derailment of a passenger trailn
and resulted in the injury of 130 pasuenrers, 16 dining car
employees, and 1 train-service employee.
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Location of Accident and Metlicd of OUpn-zration

This accldent nccurred on that pert of the Rock Island
Divielon extendins between Chicnzo and Rock Island, Ill., 181.1
miles. In the vicinity of the point of accildent this 1s a
double~track line over which trains moving with the current of
traffic are operated by automatic block-cignal and cabw-signal
indications, A trailing-polnt crossover 190 feet in length
connects the two maln tracks at a nolnt 92,82 miles west of
Chlcago and 1,18 miles east of the gtation at Utica, A siding
parallels the castward maln track on the south throughout a
distance of 1,14 miles. immedlatcly west of the crossover, end
a spur track parallels the westward maln track on the north
between points 1,222 fect and 1,752 feet west of the crossover,
The spur-track switch 1ls trallinz nolnt for west-bound movemeats.
The accldent occurrcd on the westw.rd maln track at the frog
of the west crossovereswltch, The main trecks are tangent
throughonut a distance of 1,78 miles immedlately east of the
point of accident and 2,432 fect wostward, Thne grade is 0,28
percent ascending westward,

The structure of the westward maln treck congists of 112e
pound rall, 39 feet Iin length, 2ald new in 1938 on an average
of 22 treated tles to the rall lencth, It is fully tieplated
wlth Couble-shoulder tispletes, single-spilked, and ls provided
wlth 24~inch 4e~hole jolnt bara and an average of 6 rall
ancnors per rall, It is ballasted with slag toc a dcpth of 6
inches below the bottoms of the tles on a gravel subeballust
of 8 inches., Rall ends wore bullt up by fileld weldlng during
1944, At the polnt of derallment the gore was 4 feet 8-1/2
Inches, the alinemncnt wag tanrent, nndéd the south rall was
1/8 inch higher than the nerth rail,

When the ocecldent occurrsd the etructure of the turnout
of the west crossover-switch consisted of & No, 10 springerall
frog, the angle of whlch was 5°43'29", 112«pound rtils and
ewltch rails, and two mungarese l=-plece guard ralls & feet
4-1/2 Inches in length, The frog vas 17 feet 10-1/2 inches in
length, It was laid new during April, 1947, on 11 treated
hardwood switch tlec nnd was provided with bearing plates and
a l-plece base plate, For throush movements on tre maln trnck,
the carrier!s specifications requlre that a 2-inch flenceusny
be provided between the rigld wing-reil and the frog polnt.

For movements through the turnout, they require that tne spring
wing-rall be adjustcd for a 2-inch flangeway when fully opszn.



_- g -

The soring wing-rall vas 13 fect 3 iaches long, It was held in
normal mosition by a dondle coil spring, The spring housiux
was holted to the base plnte at a point 25-1/2 inches erst of
the actual point of frog. MNormolly, rxcesslve verticnl moveacat
of the spring wineo-rail was prevented by two hold-downs, iich
consisted of horns projecting spproximstely ot right angl o fro:n.
the spring wing-rail into inverted T-shape liousings nt noints,
respectively, 4 lnchies and 43 inches east of the point of frog,
These hold~down horne were constructed of 3/4-iach by 3-inch
steel, bent double o distance of 8 inches to form the horn,

and vith a leg in each directlon apuroximntely ot right angles
to the horn. Both legs of the west horn nnd the east lcg of
the east liorn were bolted to the rqil wlith two bolts, but the
weot les of the esst horn was bolted with only one bolt. To
prevent the spring wing-rull from risineg excessively, the
specifications required thrt the hold-downs be adjust=d for a
maximum clcarance of 1/8 inch hetween the horns and the toos of
the nouslnpg. Flanpes on eoch gide of each hold-down housing
redted on the base plate., A zavare spike-hole extended through
each flange and through the base nlate underneath, The flnages
were velded to the bose plate when She frog wns installed, but
dur ing the [all of 1948 the welds on the flanges of the wuest
housing were broken, Bolts then were inserted into the

gplke holes to 1rigidly ecenre the houslngs to the bose plate.
In Janucnry, 1949, the flangcs were re-welded to the base plate,
ant tne holts were not rcmoved, Horizontol movement of the
spring wing-reill was controlled ey the hold-down nousings and
by ctops attached to the basc plete, The housings and tlic
stops rerc so placed thnt they proevented ferther outward wmovcoment
of the rall after 1t was fully open, The sgpring wing-roil vas
7 lnches longer than the rigid winz-rail, ond the free end wns
flared thronghout a distence of 24 inches to permit wheels to
open the rall during movement on the turnout, A triangalar
section, 1/2 inch deep at the apex, 4%-1/2 lnches erst of the
polint of frog, and tapcred to the top of the rall at ~ ooint
17-1/2 inches east of the point of frog, where & vheel tread
would Tully cover both rails, woe ploaned from the top of the
spring wing=-rall, This chennelins wne nrovided so that the.
treads of wvhcels moving on the mein track during a trniling
movement would be over the spring wilng-rall hefore they cume

in contact with 1t., The toc Joint conslsted of a channel toe
block of 3/4~-inch steel plate 24 inches in length, and two 24~
inch 4<hole outside Joint bars., The toe block cnd each Jjoint
bar were bolted by four l-inch joint bolts.

Automatlc signel 923, governing west-hound movements on ‘
the westwsrd maln track, 1s located 3,004 feet canst of the roint
of accildent,
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This carrler's Rules and Regulations for Malntenance of
Way ond Structures rend 1u part as follows:

RAIL AND FASTEWNINGS AND SHIMMING
383, PFrogs ¥ % #

(4) Turnouts must be instnal led and maintalned occord-
ing to Standard FPlan, #* # #

LA

(C) A1l ties throughout the turnout must be kept
firmly tamped, % % #*

{
" (D) A1l bolts in * # * froge ® * # mugt te kept tight.
% W

(E) A thorough inspection must be made each working
day by trock roremen of 211 turnouts on main line * % #
testing and examining gwitch and switch stand for lost
motlon, throw, gauge and line througch turnout, condition
of plates, Jolnt bars at heel of points, swltch locks,
connecting rod tolts, cotter keys, loose bolts, rivets,
voint and throat wear of frog, movement of wing rall and
1ts connections, spring bolts, spring housing, hold-down
devices; examlne zuard ralls for wenr, condition of
clamps, gage ond bearing on ties,

(F) The proper clovation of stock rall and wing
rall of frog must be mailntalned,

* % W

The maximum authorized specd for the train in this accidént
was 79 mlles per hour.
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Desgrintlon of Ageident @

No, 21, a wegt-bound firsteclass passenger traln of the
Atchison, Tovcka and Santa Fe Rallway, hereinsrter referred
to as the Santa Fe, consisted of Diesel-nlcetric units 210,
21B, 21A, and 21, coupled in multiple-unit control, one
baggnge car, one bagenge-dormitory cer, three chalr cars,
onec dining car, two clkalr cars, one lounge car, two chalr cars,
one dining car, one chair car, and one chair-obscrvation car,
in the order named., All cars were ol light-weight steel con=-
struction, and all units vere coulpped with coantrolled-slack
type E couplers, Because of flood conditions ou the line of
the Santo Fey,, thls train vas becing detoured over the Rock
Island and was operating ns Scecond £05H, a weet-bound first-
clags tialn, while on that liac., It departed from Jolliet,
40,2 milcs west of Chicnhoo ~nd its initial statbtlon on the Rock
Island, at 7:53 p. m,, 2 hours 11 minutes late, dcparted
from Ottova, 84,5 wtics west 2. Chilonge and the last open offlce,
at 8:41 p. m., £ houre 23 rinulcs ln*e, pasced signal 923,
whichk iadlcated Prolecd, ond while moving at a speed of 79 miles
per hour the %eft teor wheel of the fourth Dleseleclectrioc unit,
the left wheels of the front truck of the first car, the rear
truck of the first r, the second to th:z thirteenth cars,
inclusive, and the front %ruck of the fourteenth car were
deralled at or in tae vicinity of the frog of the west
crossover-switch 1,18 miles east of the statlon at Utlcea,

The fourth Diesel-elcetric unit and the front truck of
the first car werg re~ralled on the closure rail. The Diesel-
electric unlts ang the first two cars remained coupled and
stopped 2,884 fee? wect of the point of derailment, Separatlons
occurred between t{he second and third, the third and fourth,
and the fourth and fifth cars. The trucks and the appurtenances
below the floor Ieveg of each of the deralled cars were damaged,
The first car stopped upright and in line with the track. The
second car was deralled to the north. and the rear end of the
car scraped the sldes of several frelght cors which were standing
on the spur track wcst of the crossover, The car was deflected
toward the main track at the spur-track switch, and it stopped
upright and in line with the track, The north slde of the car
was badly damaged. The third car stopped on its right side 840 .
feet west of the point of derailment,with 1ts front end on the
track structure, and its resr end 25 feet north of the track.
Both sides and one ead of the car were badly damaged, The fourth
car stopped on 1ts right side, acrosc the track and at right
angles to it, with 1te front end agalnst the resr end of the
third car, The sides, roof, and ends were badly damaged, The
fifth car stopped upright, with its front end agalnst a freignt



car which was gtanding on the siding south of the eastward
moin track and 1ts rear ~nd on the westward main track, The
other deralled coars stopned uprizht snd :prproxinmately in line
with the track., The ends of the firth, scventh, elghth, ~nd
ninth care were considernbly dameged,

The train baggageman was injured.

The weather wan elenr nt the time of the nccident,which
occurred at 8:80 p. m,

The Dilesel=clectric unite of Sscond 505 were of the O=d~4-0
clagsification. The first and the fourth units were 80 fe' t
8 inches in length, and were provided with control compavtueats,
The s:cond and the third units were of the booster clnss, and
were 50 fect in length, The totol length of the four unlts
coupled wos 201 feet 4 inches, The trucks upon which the
traction motors were mounted were ol the swling-motion tynec,
and thelr wheelbose wns 2 fect, The trucx centers of ench unit
were spaced 30 fcet apart., The total weight of the rour unlts
in working order was 987,8C0 pounds. The specified dlamcter of
the drlving wheels wrs 40 inches. All delving-wheel Journals
were egulpped with roller bearings.

Discussion

Becruse of flood conditlons on the Santa Fe, Second
505 wos belng detoured westwnrd from Joliet over the Rock
Island, The cob-signal e~ulpment on the Dicsel-clectric
units was not operntive arter the train departed from Jolliet
because the cabwsignal eauipment in use on the Santc Fe
differs from that in use on the Rock Islnnd., For thls rcason
an absolute block wzs maintained ahcad of the train, and the
specd was restricted by troin order to 79 miles per hour,
Ag Sccond &05 was approachineg the point where the accldent
oceurred the englnemen and the enginecr-pllot were malntalning
a lookout ahend from the control compartment at the front of
the first Diesel-electric unit, and the members of the train
erew werc in varlous locatinins in the crres of the train, The
speed wos 79 miles por hour, ns 1ladlcnted by the tape of the
specd recording device, The brakecs of the train had been tested
and had functioned properly when used en route, Automntic signal
923 indicated Procecd, Before the nccldent occurred the Dlesel-
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4
clectric units and the cars were riding smoothly. Soon after
the Diesel=-electric units passed over the frog where the acoidenil'
occurred, the brakes of the traln were applled 1n emergency as
a result of the accident.

Examination of the equipment after the accldent occurred -
discloscd no defective conditlon which could have contributed
to the cause of the derallment, The left rear wheel of the
fourth Dlesel=-electric unit had a circular band con the rim
3/8 inch to 7/16 inch wide with 1ts outside edge starting 5/8
inch from the tread., The mark apparently was caused by rubbing
actlon, The two left wheels of the front truck of the first
car each bore a clrcular mark approximately 1/8 inch wide on
the radius of the rim,

Examination of the track throughout a considerable dlstance
eastward from the frog involved disclosged no indlcation of
defectlve track, dragglng equipment, or of an obstruction having
been on the track. The surface, gage, and allnement were well
malntained, Westward from the frog the track was destroyed
throughout a dlstance of 841 feet, The turnout of the gpur
track was destroyed, and the main track throughout a dlstance
of 771 feet west of the spur-track switch was damaged.

Examination of the frog asrembly disclosed that at a
point 1n the channeling of the spring wing-rall where the rim
of a wheel moving 1in a tralling directlon on the main track
normally would first pass over the inslde of the rall, the top
of the rall was battered in a manner which indicated that 1t had
been struck by wheels during a conslderable period of time,
The battering continued westward on top of the raill and
parallel to the maln track and increased in depth toward the
lnside of the rall until at a polnt opposite the spring housing
1t was 3/4 inch deep, At a polnt between the spring housing
and the polnt of frog, the lnside of the spring wlng-rall was
marked throughout a distance of about 1/2 inch from the top of
the rail, This mark continued westward on the gage slde of the
rall a dlstance of about 9 feet, The surface of the mark was
smooth and indicated a heavy rubbling action which diminlshed
i1n intensity west of the point of frog. The welds on the flanges
of the west hold-down housing were broken, and the heads of both
bolts had been pulled through the holes 1n the base plate. The
fractures of the welds were worn smooth which indlcated that
they had been broken for some time. The weld on the west flange
of the east hold-down housing was recently broken, and the bolt
was missing from thls flange. The weld on the east flange was
cracked, but the bolt was 1n place. The east leg of the east
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hold=down horn was broken. As a result, the horn was secured
to the rail by only the one bolt through the west leg. It was
ané old fracture, When the housings were placed 1in normal
position after the accident occurred 1t vas found that the
vertical clearance between the horns and the tops of the
housings of the east and the west hold-dowvns were, respectively,
11/16 inch and 1/8 inch. The left slde of the channel toe
block was bent outward and the metal relnforcing strip on the
left slde of the channel was crushed downward, The four joint
bolts whlech sccured the left side of the channel toe block

to the rall had bveen broken ln tensgion. Fractures exlsted 1n
three of the bolts before they were broken which covered,
respectively, 55, 756 and 95 percent of the cross—gectional
arca., The head of each Join?%t bolt was worn smooth, and each
bolt was bent and worn which indicated that the Joint had been
loose a considerable time before the accildent occurred., The
switeh tle under the east end of the toe Joint of the frog was
sound and vprovided a good bearing for the tie plate, but the
switch tie under the west end of the toe Joint and the necxt

tie westward were dccayed and platce cut and thcre had been a
vertical movcment of the toe Jjoint of at least 1/2 iunch., The
top of the receiving cnd of the next rall was battered by vhecl
treads and at least one flange had struck the end of the rail.
The north main-track rail opposite the frog was canted outward,
and thc bottom of the guard rall was marked by the hase of the
main~track rall,

The worn condition of the top of the spring wing-rall
indlcatcd that the top of the rail had been rising sufficlently
above the frog poilnt-rails to come in contact with the rims
of wheels., Skecteh 4 below illustrates the correct position
of the spring wing-rall when the channellng is below the
tops of the frog point-ralls. Skectch B illustrates a defecctlve
condition of the frog asscmbly when the spring wing~rall 1s
ralsed sufficlently to permlt a wheel rim to engage the lnelde
of the rail,

Sketch 4 Skotch B
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The wheelbasc- of each truck of the Diesel-electric units was
9 feet, and the distance between the leaving end of the gpring



}

- 10 -

wing=rall and the worn locatlon of the rall was approxlimciely
9 feet. When vhe Dlesel=electric units of Second 508 pasced

over the froa there was sufflclent defloction at the leaving end

of the spring wing-rall, qombinesd wilth excessive vertical
clearance in the east hola-down and the defective condltion of

the weat hold-down, to permit the flared end of the raill to rise
nigh enough for the outer edge of the rim of the left renr wheel

of the rear truck of the fourth Dicsel-clectric unlt to eagage
the inslde surface of the rall as shown in the followlng sketeh.
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The rail was then forced outward and cant.d, and the vheel
dropped inside the rall lmmedlately west of the frog point
as shown in the followlng sketch.
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The cpring wing-raill wag separated from the closure rall when
The bolts in the toe Joint wer. broken, The batterzd
conditlon of thc hcad of the recciving end of tiic closure

roil indicates thot the left rear wheel of the rcor truck of the

Diesel~clcetric unit and the left wheele of the front truck of
the {irst car vere ra-railcd at thls point,.

‘
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In 1948, investioations were made ov twvo nccldents on the
line of another carrier, Invasticacion Jdos, &1%4 and 3199, euch
of which was a derd¢lmrnt cf a passcneer traln., Each of thes
accldrnts was caused by a defcetlve coring-roll frog aqn,mbly
and topether resulted in the injury of 129 persons, In cach
case o firm bearing uvnder the toe jolnt wis not provided,
wiich resul ted in cxcessive deflcetbion ot the Jjoint under load,
the clearance hetween the hold-down horns and Thelr respectlve
honsings was cxcessive, which perwitted the flarced end of the
wing rall to risc above the frog volnt-ralls when the leaving
cnd was under load, and the wheelbase of the tirucks of the
Dicnel=clectric units werc of the proper length for the
leading wheel to defiect the toc joint and permit the wheel
face to contact the inside of the elevated wing rall.
Instructions werc issued on the Rock Island immediately after
each of the reports was released to inspoect spring-rail frogs
but attention was not directed to a maximum clearance betwcen
the hold-down horns and thelr tousings, The scetion forcman
on whose gectlon the accident cccurired, a malntenance-oil«-woy
foreman who had been working in the immbdidte viecinity ov
the polnt of accident, the roadmaster and the division
engineer all tcstified that befcre the accidzsnt occurr.d they
had never shecked the clocarance between tlie hold~down horns
and thelr houeings, However, since ‘the accldent occurrsd, the
carrier hae issued detall«d instructlions to maintenance~of=way
forces wihilch require, among otlier tuinps, that switch ties ba
maintainad to provide a uniform bear "ing throusghout the lenzth
of spring~rail frogs, and that a clearance of not more tran
1/8 inch must be maintained betwecn hold-down horns and tieir
housing=s. If the frog in questlon hed been maintalned in
accordance with thesc instructions, thls accldent would not
have occurred,

Cause

It is found that thls accldent was caused by a defective
spring-rall frog asscmbly,

By the Commlssion, Division 3.

( SEAL) W. P. BARTEL,

Secretary.



