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SUMMARY

Inv-2269

Chicagn, Rock Island & Pacific
Avril 20, 193C.

Oak Torcst, I1l.

Dereailnert

Freight

2594

37 loads, 41 emptics, dead engine,
caboose

25 m.p.he

Timetable, train orders, automatic
brock—-gignal systewn, anvomatic trairn-
ston system.

Double—track; tangent, descending
gradec 0,51 percent.

11:45 p.m.

2 killed; 3 injured

Broken journal due to overheating,.
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June 17, 1948,

To the Commission:

On April 20, 1938, there was a derailment of a freight
train on the Chicago, Rock Island & Pacific Railway at OaXx
Forest, Il1l., which resulted in the deathh of two trespassers,
and the injury of three trespasders. This acciaent was invegti-
gated in conjunction with the Illinnis Commercc Commigsion.

Location and method ol op-:ratinn

This accident occurred on the Cricago Division of the First
Diatrict, Subdivision 10, extencing between Joliet and Blue
Island, 1il., a distance of 2%,0 miles; in the immediate vicinlity
of the pnint of accident this ig a double~track line oves which
trains are opercted by timetable, train orders, an autcmatic
block—~signal svstem and an sutomatic train—stop system. The de—
railment occurred on the eastvard main track at a point 136 foct
cast of the depot at Oak Forest. Approaching from the west the
track is tangent for 1% miles tc the poini of accident, and for
a considerable cdistance veyond. Tae gprade for east-bound lrains
is descending, varying from 0.35 to 0.63 percent, and is 0.51
percent at the peint of accildent.

A trailing-point crosg—over switch 15 located 44 fect west
of the polint of derailment, and a trailing-point switch, lcading
to the Cook County Infirmary spur, 1s located 17%Z fTeet east of
the point of derailment. At Ciccro Avenie, 259 feet east of the
point of derailment, the tracks are on a viaduct about 17 feet
above the street.

A dead engine wosg included in %le consist of the train
involved in this derailment and the maximum authorized speed
for a Train hauling osuch equiovnent is 25 miles per hour.

The weather was clear at ¢he time of the accident, which
occurred about 11:45 p.m.

Description

Extra 2534, an cast-bound freight train, consisted of 7
loaded cars, 41 cmpbty cars, a dead engine and a caboose, heuled
by engine 2594, and was in charge of Conductor Yackey and Engine-—
man Gallagher. This train origirnated at 3:1lvis, I1l., 133.5
miles west of Joliet, on the adjacent Rock Iglarnd Divieion, and
departed from that peint at 11:45 a.m. At varicus polnts en
route cars were picked up and sct out, and at Morris, 21.5 miles
west of Joliet, among others R.I. box car 157356 londed with
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88,000 pounds of shelled corr, was picled up. Tids train passed
Mokena, the last open office, 10.6 milesg east of Joliet, 2t 11:23
p.r., according to the train sheet, and was cerailed while pass-—
ing Oak Forest, 9.2 miles beyond, at a speed esbtimated to have
been about 25 miles per hour.

The engine and first six cars were not derailed. The reor
truck of the seventh car and the following 19 cars were derailed.
The scventh to tenth cars, Inclusive, stopped east of Cicer
Avenuc; the next 11 cars want over the viaduct and © of them were
piled up on the street; the folloving & cares were derailed west
of the viaduct. The L~3 journal of the s3sventh car in the train,
R.I. 157356, was broken off: this lournsl was on the right side
of %tine train,

Summary n. evidence

General Supcrintendent Dick ststed that the end of the
Journal that broxe off was found about 50 feet down fthe fil1,
opposite che roint where the car broke down. The grass around

it was burned as well as a plece of ronc aad a plece of paper.

Engineman Gnllagher stated that tre air brates were tested
at 3ilvis and worked properly en route. Eefore departing Irom
Silvis he had becn adviged *hLat there wes a deal engine in the
trein; this fact restrictzd the speed to a maxiaun of 25 miles
per nour. Cars were nicked up av Morrig aad at Hockdale, and at
the Jatter point the conductor and flagman inspernted the train.
Cars were set out at Eact Jolict and the train L:ft that point
about 10:35 p.m. Eetween Zast Jolieb and the point of accldent
the Srain did not exceed a rpesd of 26 rilaes per hour. The
fireman and head rrakeman inspected the train while rounding all
left curves, and he made a similar inspectlon while rounding all
right curves. The last right curve weas at Tinler Park Station,
3+1 niles west of Cak Ferest, »ad at that point he did not sece
anythirg unusual., The first intimetion he liad ol trouble was an
emergency application of the alr brak-s waich cauced the engine
to lunge; at the timc the speed was not over 25 miles per hour.
After the train stopoed he welkad baeck toward the rear 2nd about
three car lengtiis from the e¢nxine he met the heoad brakeman who
informed him of the dcrailrert. In incpecting the wrockage they
observed that the L-3 Journsl box was missiug Crom the first
derniled car and the journal was brogen off. Eneinenan Gallagher
touched the Journsl with hiis bare hand and fcund that although 1t
was sligatly warm, 1§ was not nat enough to bura his nand, even
thourh he held his hand on it Tor a chert period of time. There
wes no burning waste around the hub cnd ol *the Jcurnal, nor was
there anything else to indicate that dope had beer opurrinz. He
called Brakeman Frey's attention to the fact that the journal hub



was cool enough to rut hig hand on it, and later he informed
Sonductor Yackey and Flagman Mailhiot of that fact. .

Fireman Williamson statcd that at no time during the trip
4id the speecd of his train exzceed 25 miles per hour. When the
train stopned at Oak Forest he immediately went ont with flagging
equipment to protect westward movements, Wnen he hed been
relieved by the hesd brakeman he returncd to the train and saw
the car with the jourmal broren ofr; he felt the stub cna of it
and 1t was barely warm. He di1d not see any burning dope, and
he thought the jourrnal had not been burnt off but had broken off.
He had noticed tne engineman looking back wnile going around
curves.

Head Brakeman Frey was on tue sea*t box in front of the fire-
man while the train was en route; his statements corroborated
thiecse of the engineman and thie fireman. He did not see any
indication of hot box o1 other trouble en route, neither did he
smell any odor such as is given 2ff by an overheated journal.
Shortly after tas accldent, hc saw both the engincman and the
conductor feel the broken jovrral with their bare hands, but did
not do so himself, There was no ~ire arcund *the broken journal,
and he dild not sce any burning waste. He was elongside of
R.I. 157385 viien 1t was picked up ot Morris and at that time he
did not notice anything wrong with it.

Conductor Yackey stated that 21 cars, including R.T, 157356,
billed at 83,000 nounds of corn, were picked up at Morris. He
checked all of these cars with the bills, and took no e.ception
to the condition of any of them. At Rocklale the entire ftrain
wag 1lnspected but no hot box was found; he inspected the south
side, and Flagman Mailhiot the norch side, of the trein. The
flagman rode the head end from Rockdsle to Joliet, and inspected
the left, or north, side of the train as it pulled by him into
the east end of Jdoliet yerd. In adration to vhese inspectlons
both he and the flagman made running inspections vhile moving
around curves en route. Passing Mokena everything vas all right.
Conductor Yackey wes on the left side oo the ~aboose cupola, and
the flagman, vho huod just come in from che reur =nd, was on the
right side of the cupole when the air brakes became applied in
emergency at Csk Forest. A%t that time the speed wag ahout 25
miles per hionr, but for about 10 miles after leaving East Joljet.
it hal been betwecn 15 and 20 miles per hour. Tne conductor
went forward eond found that She train had teen derailed, and that
a Journal nad been broken off R.I. 157355, Thic was about 15
minutes after vhe accident and at that time both he and the
eaginemnarn, who wes olready at the car involved, could put their
bare hande on the brokca hub. The journal box was missing and
there was no burning dope in the vicinity. Between Joliet and
the peoint of derailment three west-bound trains passed his train.



S Inv—~2269

The first was met between Joliet and New Lenox, the second near
llokena, and the third near the west end of Oak Forest. On each

of thegse trains members of the crew were visible at the rear

end of tkelr train, but no signal was given by any of them until

the third train passed and a member of its crew gave a stop

signal; he later lcerned tnis signal was gilven by a brakeman vho

gaw7 Tlying sparks and thought a brake bcam was down or a brake

wag sticking. At thet time 1t was too late to take any action ‘
toward stoppirg his train as the accident haprened almost immedi-~
ately aftervard., Conductor Yackey ¢id not think it possible to
burn off a propecrly pacized journal in a Gistauce ol 40 miles (
wnile traveling at a speed of 25 miles ner hour. He also ex-

pressed the opinion tnat if tie journal had burned off it would

have been Iimpossible for him to pluce his hand on the hub 15

minutes after the accident. At Ozl Forest tn~ tracks are adja-

cent to sn Infirmary and it .8 possiblce that She burned grass,

rope and paper at tbhe point where the bhroken—-off end of the

Journal was found were the renains of a fire started by one of

the inmates oF tne nfirmary.

Flagman Mailhiot made a statemcnt similar to that of other
members of the crew vwith respect to spzel and events en route.
When he inspected ore cars at Nockdale he felt all the boxes.

At Jolirt he mede a running insrection on the rorth side of the
train, and did not Lear any Jjournals squealing as the cars
passed, nor did he see any evidence of fire around any ol the
trucks. DBetween Jnliet and the point of accident they met three
trains. From the rear of thec second train they recelved a pro-
ceed sicnal, ard from the rear of the third they received a stop
gignal. After tho train stopped at Cax Forest he immediately
went Dack to pnrotect the rear end. Ee Iflagged a following exira
at 11:52 p.om., and rode on it to hir caboose, and then went for-
ward to learn what had happened. He placed his bare hand on the
broken hub of the journal and found it warm, but not hot; there
was no burning dope around. Between HEast Jollet and the point
of accident he was on the left, or south, sile of the caboose
cupola, and in that distance he dil not see anything to indicate
that a car was defcctive. The last curve upon which he nad a
chance to scan the train was east of New Lenox. In his opinion
the Journal had brolken off, and had not burned off.

Opcrator Milbourne, at Mokena, 2.2 miles “rom Oak Forest,
stated that he was out on the platform with a white 1light just
after the engine of Extra 2594 passed the stasion. He inspected
the passing train, but did not see anything to indicate any
trouble with the cars. The train ascended the grade at that
point at a specd of about 15 miles per hour, and passed at 11:23
D.M.
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Jar Inspector Gwarney, at Morris, stated that R.I. 157356
arrived empty on April 19 to be loaded with grain. His inspec— .
tion of the car prior Tto the time it was loaded included draft
gearg, Journals, brasses, wheels, and he found no defects., The
car was rebuilt complete in 1936, and all brasses and nacking in
good order. On April 20, 1938, after the car was loaded, he gave
it snother inspection, and 1t was all right at the time he went
off duty at 4:45 p.m. The boxes were in proper condition for
movement, properly packed and lubricated. The Jjournal was not
cut. In his opinion the journal had not burnt off, but had
crystallized and hroken.

Genieral Car Foreman Hanson inspected the truck involved;
in his opinion the Jjournal which failed had been crystallized
a long time and had broxen off, when the train was moving into
Oak Forest. There was no evidence of cutting on the jJournal;
the smoke around tnis part of the journal came after the Journal
broke. The wheels were Camaged as a result of the deraillment.

Engineer of Tcsts Sedwick madc laboratory tests of the lcad
pailr of wheels from the rear truck ¢f box car R.I. 157356, to-
gether with the axle, broken journal, wedge and a small side wall
section of box L-3, in which box the journal failed. From the
results of thece tests 1%t did not appear that the wheels were
unduly hard or brittle, ncr could the failure of the axle or
wheels be attributed to the quality of the material composing
them. The manufacture of the axle was not known; identification
markings were not legible. Judging by the extent of corrosion
and pltting present on midsection, it was evidently an extremely
old axle,

The tests of the journal, wedre and Journal box developed
the following information:

Dimension of failed jJjournal:
Dismeter adjacenc to collar .v.ceeeeess 477"

Diameter middle length of journal ..... 4,75"
Diameter adjacent to fracture eeeeseess 4.18"

Location of fracture: .
Distance from inside face of collar ... 6.25"to 7.70"
Collar:
Diareter 6.14"; thickness - varied around diameter

from 520" up to .590" and back to .520".
Condition of collar - smooth.
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Condition of bearing surface of failed journal:

Surface isg smooth and comparatively free of scores
or unusual bruises. The surface is covered with a
film of oxide, result of heat. No beads of melted
brass or babbitt, The elongated central area has
a heavy oxice scale, result of heat.

Charascter of fracture: f

The break took place in two stages; 1l.e.,, first,
rupture occurred angularly Tor a ¢depth of about
5/8", when vhile rotating under load the remaining
central areaz elongated and twisted off. The stub
end left on the axle was then further elongated and
distorted as a result of ridinz on wedge and box
after major failure. Therec were numerous cracks,
and surface is covered with a thick coat ol scale,
result of heat.

Kind of material in journal:
Forging grade plain carbon steel.

Chemical Analysis

Falled Former Present A.A.R.
Journgl A.A.RH. Specification
Limits Limits
Carbon..... 447 T 38-.52% .40~.55%
Manganese. . 41 « 40— .60 «50-.90
Phosphorus. .010 .05 maximum .05 maximum
Sulphur.... .028 05 " .05 "

Silicon.... 009
Etch of longitudinal scction through lerngth of journal:

Shows normel macrostructure for this grade of steel
and no indication of segrecgation. Further, as indi-
cated by the two lines extending across the section,
one at the collar, and the other at the junction of
the surface of journal with Tillet at dust guard fift,
the Journal had been heated to a sufficiently high
temperature and for a sufficiently long period that
by conduction the entire cross section and length of
Journal was heat affected. Numerous cracks extending
inward from the surface are precent adjacent to the
fracture, and most of these cracks are filled with
brass. The cracks in guestion are not true ruptures
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but are due to intergranular penetration of brass, at |
some points to extent of bringing about complete dis- '
integration of the metal structure. The condition
present is characteristic result of critically heated
steel while under critical tension stress coming in
contact with molten brass,

Wedge:

The wedge was distorted when received. This is a

cast malleable iron wedge of a cored box type. There
were 14 vertical supporting lugs. As received for
examination none of these lugs were joined to both
walls, indications %“eing that in casting complete
union did not take place or due to shrinkage they
pulled away from the top surface. There are imprints
of the ends of the lugs on the surfacc of the top wall.
Also, as rcceived, two cracks were present, one the
length of the wedge on inner face at the juncture of
the shoulder and inner wall. The face of this fracture
showed heat discoloration, indicating if not present
prior to accident at least rupture took place during
the accident. The other crack was at the top corner,
at the junction of the shoulder top wall, sections
between openings being broken. Fractures were bruised,
and i1t is not possible to state if same were of recent
origin. The wedge does not conform to present A.A.R.
standard which requires that "Wedge shall be of forged
or cast steel and solid throughout without lightening
cores or recesses." The above is shown in revision

of 1934, The records would indicate reference permit-
ting use of mallcable iron was dropped in 1909,

Section of box:

This consisted of a piece of the side wall. This
Piece was so badly distorted and brulsed no information
was obtainable.

Concerning the foregoing information Engineer Sedwick made
the following comment: The material in the malleable iron wedge,
together with design of same, may have been a factor in initiatin!
the failure as ovtlined below, The investigation shows the
Journal failed primarily due to being overheated. It is not
possible to state from the evidence at hand the initial cause of
overheating. However, in view of the design and kind of material
in the wedge, under heavy loading and shock this wedge may have
become distorted, resulting in highly localized loading on the
Journal and bringing about overheating. The head discoloration
on the face of the crack in the wedge and the heavy imprints of
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the interior supporting lugs on the top wall of the wedge,
justifies to a certain extent the above statement. Or, in view
of no evidence of mclted babbitt on the falled journal, there

1g a possibllity of this lining having been initially loose, or
loosened due te distortion of trass by the wedge, or looscned

due to break down of lubrication, and as a result the lining
"slipped out", permitting brass back of the bearing to contact
the steel journal. When the brass contacting the journal became
molten, it penetrated the stressed and heated steel, bringing
about disintegration and ecracks. Evidence indicates this inter-
granular penetration brought about a transverse angular ovreak
around the axle, 5/8" deep, when the central area being no longer
able to withstand cxisting loading failed by elonzating and
twisting off. When this journal failed, a heavy tarust load to-
wara the opposite side may have taken place, re¢sulting in failure
of the wheel at that gide.

Obsecrvations of the Commigsion's Inspcctors

R.I. 157356 was a wood superstructure box car with steel
center sill. Stencilling on the car showed: date built, 10-19;
light weight, 45,400 pounds; load limit, S0,600 pounds; air
brake cleaned by C.K.I.& P. at SV, 3-10-38; Journal boxes repacked
by C.R.I.& P. at SV, 4-27-37. The 5x9 inch Journal which failed
was located at L-3 position, which was the lead whsel of the rear
truck, right, or south, side, in the east-bound train.

The Commission's ingpectors made an examination of the truck
that failed. At that time the Jjournal box and brass from the
L~3 location were missing, but a part of the box housing, the
wedge and the outer end of the journal were available. All of
the brake hangers and brake becams were in place, except that the
brake shoc key at the L-3 position had been bent and had permitted
the brake hanger to become disconnected at that point. All box
bolts and nuts were in place except at the L-3 location where the
box and box~bolt nuts were missing; the box bolts were still in
place but were badly bent. The wheel opposite the one at the
L~3 location was badly damaged with all of the flange and part
of the tread missing, evidently a result, and not the cause, of
the accident. The truck had Andrews solid steel truck sides.
The threc remaining journal boxes were equipped with Symington
covers, and were in good condition. The track from Tinley Park
to Cak Forest was inspected, but no indication of anything wrong
could be found.

Discussion
It was apparent that the rear truck of the seventh car in the

train, R.I. 157358, was the first to be derailed, and an examina-
tion of this truck showed that the Journal at the L-3 location



had failed and only a blunt conic stub remailned outside of the
wheel. The evidence is to the effect that immediately after the '
derailment this stub was warm but it was possible to hold the

bare hand upon it for a short space of time.

The 1gding of the gar was well within the load limit marked
on the car. The car had been picked up at Morris, Ill., 4l.3
miles west of the point of accident, where it had been inspected
by an inspector who considered the Journals, bcarings and boxes In
good condition. A complete inspection of the train was made by
the members of the crew at a peint 19.3 miles cast of Morris, and
at Joliet, 2.2 miles Tarther east, a brakeman stationed on the
side of the train opposite to that on which the bearing failed,
inspected the train us it passcd by him and saw nothing wrong with
it. In addition, the members of the crew made observations along
the train at curves and saw no indication of a hot box. At
Mokena, 10+6 miles east of Joliet, the onerator watched the
passage of the train and saw nothing vrong. Between Joliet and
the scene of the accident, three trains were met by Extra 2594.
On each of these trains members of its crew were on the rear
platform of the caboose. No signal was received from the first
train wnich wasc met, a proceed sigaal was received from the
second train, which was met near Mokena, and a stop sighal was
receilved from the third train juct prior to the emergency appli--
catlion of the brakes which resulted rfrom the derailment. All of
the above evidence indicates that there was no sign of a hot box
in the train after it left Morris.

On the other hand, the broken-orf end of the journal Was
found at the scene of the derailment; the grass around 1t was
burned, and, in additiocn, a burnt piece of rope and a burnt piece
of paper lay under it. The faliled journal was elongated and
ghowed evidence of having been overheated. It also was tapered
on both ends of the fracture in a manner typical of burned-—off
Journals, and the taper at the core of the broken-off end was
twisted.

It is dirficult to reconcile the apparently conflicting
evidence., Apparently the only explanation that can be fitted to
both sets of circumstances is that the journal was overheated on
a previous occasion, but that complete fracture did not take plaoil'
until shortly before the derailment occurrcd.

Conclusion

This accident was causcd by a broken journal, due to having
been overhecated.
Respectfully submitted,

W. J. PATTERSON,
Directors



