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INTERSTATE COMMERCE COMMISSIUN

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY TN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON
THE LOUILSVIILLE & NASHVILLE RAILROAD NEAR TORRENT,
KY., ON DECEMBER 31, 1928.

May 11, 1929.
Te the Commission:

On December 31, 1928, there wage a deraxlment of a
passenger irain on the Loulsville & Washville Ravlroad
near Terrent, Ky., which resulted 1n the dezath of one
enployee,

Locution and methed of operation

Thig acerdent ocourred »n tl.aw onart of the Eastern
Kentucky Divicion whirn extends beiwecn North Cabin and
Maloney, ¥v., a diitaence of 58.H males, in the vieinaty
of the point of accident th1s 18 & single-track line over
which trains are opcrated by time-~table and troin orders,
no block~signal systesnr being in use. The accident occurred
at & point about 1 mile nerth of Torrent; approaching -from
the south the tgﬁck 15 tangent for o distonce of 981 fceot,
followed by a 3 curve to the right 717 fcet in length,
wnd theg tangcent track for a dislance of 109 fect, Tollowed
by an 8 curve to the left 840 fect in length which includes
a Ipiral at cach end 210 fect in length, the accident occur-
riig ih the center of this lact-mentioned curve. The grade
18 generelly descending for northbound trains, being 0.91
per cent ot the point of 1ccident. The track isg lzid with
B80--pound rails, 33 fcet n length, with 18 tics to the rail-
length, tie-pisted cnd s:ngle-spiked. The Lrack 1s ballasted
with stonce and screenings and 18 woll maintained.

South of the poynt of dercilment a f£1ll 260 fcoot 1in
length ond approximetely 12 fect high lecds to 2 bridge 53
feet 1n length; the {111 continues north of the bridge for
about 120 feet i1nto an coarth cut about 100 fect 1n lengia.
The Tirst mark of derailuent wes on this bridge near 1ts
southern or receiving end.

The weather was clecr ¢t the time of the aceident,
which occurred at 11.20 a., m.

Description

Northbound passcnger trawn No. 4 wag detouring over
this portion of the road, runuing 2o cxbtra 780, and ccnsisted
of one combination naill and bagragc car, oleo Laggage car,
one combination coach, three coccues and one parlor car,
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hauled by engine 780, and was in charge of Conductor Asndren
and Eangineman Dailey. This troin departed from Maloncy at
10.40 a. m., passed Torvent, 10.8 miles north of Mzlonsy,

at 11.18 o, m., and was derailed at a point ebout 1 mile
bevond whils traveling at a speed cstimated to have becn
between 15 ond 20 miles pesr hour.

Engane 780 came to rest leaning to the right with -ts
Tfront end buried in the dirt on the right or ecst side of the
track at a point 286 fcet north of the first merrk of dern:il-
ment; the tender rersined coupled to the engine with the
rear end partly on the roedbed. The Tirst and second cars
were deroiled and come to rest with the vheels on the righi
side off ths ro<dbed; the forward trusk of the third car
was also derailed. The emplorce killed was the engineman.

Surmar, of evidence

F.orenon Wesver ctater that they cawnged engines at
Malonecy and thiwsiir only ghep wac at 0 polat 2boul 25 wiles
south of the point of o roilirent, wpere e and the engine-
man cleancd Lthe Evno—kas out of the lron'. end, resulting in
a delay of eboun & or 10 miautes. He noticed nothing ir-
regular in the riding of the orgince until it commenced
rocking snd ve heard the breke velve placed in the emergency
positinn, shortly aftcer which he Juwped from bhe engine, sub-
sequently fTinding the enpirenau ou uvbe ground necr the front
end of the mnil car. Due to the right side of the cngine
being against ihe side of a cut and the froant end buried in
mud, he was unable to see 1f there was enything wroing with
the engire on that side, but he did nctice =2 mark on the rail
wiitch appeared as .f scmething kad been dragged along on tt.
He waes unable te svate whether or nct the engineman made
an exeminaticn cf cngine 780 before their departurc from
Maloney, but ne nsticed the brakes worked properly cn route.
Fireman Wecaver estimoted the speed to have buecen betwecn 18
and 20 miles per hour ot lhe time of the zceadent.

The statements of Conlductor Hendren practically sub-
stantiated thoge of Fireman Weaver as to the operation of

¢xtra 780 from Maloncy, ond he cst.mate. the speed 1o heve been

15 or 18 nmiles per hour ot the time of the accident. His ex-
aminst.or of the track disclosced wthat something nad rabbed

on the top of the r1ght rall for a distance of 12 or 15
inches, and then Llhcre were arks on tue cutside of the

base of the rarl orxrtending -~cross She bridge. The tesvinmony
of Flagman Wotis and Tooua Porter Williams breught cut
nothing alditai.onal of mn.riancs.

Treck Supervisor akers gtated thal he wode an exsmina-—
t.ion of the trock a few bours ofter the occurience of the
2cecident and he found morks where © wheal had erosscd the
reil. He checked the gouge -ud clevotion of the track eond
found them tu be 1n accordance with the standards required



for 2 curve of 8°.

Assistant Moster of Trains Preston and Master Mechanic
Oakley arrived at the scene of the aceident several hours
after 1ts ocecurrence and their examination of the track dis-
clogad the first mark of derzilment to be on the riga*% cor
e1st rail at a point 14.4 feet north of the south cnd c¢f the
bridge. There were irrcguler indentations from the gouge
tcward the center of the runuing surface extending 14 inchcs
northward, then a cut mark cn thc auge side of the rail, and
a flange mark across the rail extending for a distance of 3 or
4 feet. The marks continued on the outside of the base T
the rail £ the unsrth end cf the bridge. A short distance
noeth of the bridge the pridge guaris were tern cut and from
that point nerthward for a distonce »f 220 fect the track
was badly daraged. An iuspection of the right pony truck
wheel discloged thet o sceticn of the flenge 22y inches
n longth was aissing; & picee o Tlange 3 inches long
ves T und 2b.uwt 3) Cfoct scuth »F tihe hraidge on the raght
g1de of the trasi, Lolwveon the vicl, nud 2%t wos found that
this prece of Tlinze matened 9 place on thoe broken wheel,
altaough ne otner broken ports were found except o sliver
which was found andeprnenth che brigcge on top ¢f the con-
crete obubtment darcetly unter the first mark of derairlment.

After the engine had been prought to the shoups 2 cum-
plcte examinatisn was ncde and 1% was found that con the
broken part of lhe right pony truck wheel there was o dis-
erloraticn, hext tc the tread, ranging from 1/8 to 3/4
inch deep and 14 ainches in length. The tner parts of the
ergine, such as opring hangers, shoes, wedgres or any other
part that might have contributed to the accldent wore found
1n first-class cordaiti..a. The engine was last overhauled
ot Covaington, Ky., in April, 1928, and 1t wes ab that time
that thas p-ny truck wieel wes applied.

The evidence i1ndacoted that this zecident was causcd
by 2 broken vheel and an investigation was condueted by Mr.
James F. Howard, Fngineer-Physicist, to ascertain the cause
of the broken whecl, whcse roport immediotely follows.

Report .T the Engiuneer-Physicaist.

The derailment of troin extra 780 near Torrent, Ky.,
December 31, 1928, w~s evidently cauced by o brden wheel on
the pony truck of the cngine. A gegmoent 224 inches loug
was detached from the flonge of the right hond wheel of
the truck, permitting the engine 1o puss over the high
rail of an 8 degree curve lecding t~ the left.

A short piece of the Tlange, from the middle part of
the length of the detached scgment was found, 30 feet south
of the first marks on the high ra1l. The marks on the top
0f the rail indicated thot sormetbing Liad crossed over 3t
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A few incles bevond, the gouge s1de of the head of the reil
was cut apparently by a broken flange. This was followed by
a nlean mark 3 or 4 feet long, like the print of a flangs,
crossing the rail. Next beyond were wheel marks on spikes
and %ies, and still farther along marks on the ties indicated
inat & portion of the flange of the wheel when at that place,
was gone.

From this evidence, furnished by the track structure,
it would eppeur that ths outward thrust of the engine against
the high raeil »f the curve had broken the flange of the right
hand wheel of the pony truck; that the broken wheel had climbed
the ra1l and crossed 1t vangentially; that marks beyond showed
a part of the flange ol the wheel had been detached before 1t
rcached that piace.

The track frorm the noint of deradlment was 1n good
condition Tor a distancs of 125 fectl,. except the bridge guard
had been injurci. Then ror ~ distuance of 280 feet the track

»
was bedly damupced. Lhe azrsilment of thas nnrsthbound train
began at the south end of o briadge &3 feot long.

It was obeorved by ihe master mochanic of the railread
that the fraclured surface o® the wheel wos discolored, from
tne trecad ranging in depth from 1/8 inch to 3/4 inch and 14
inches long. The short piecce cf flange 3 i1nches long found 30
feet south of the first marks on the high rail alszo showed
disceoloration, a blue black oxide tint. A smoller fragmnent of
the flange which was recovcred, represented one end of the 224
inch segment. This wedge-snaped picce displayed z2n earlier
vertical seam, slightly oblique to the plane of the waecl, with
rusty surface, oxidized by exposure to the weather and not
heat tanted.

The 3 inen fragment showed 2 ccndition which was hot
exiibitced by the flange on the intact parts of i1t. The face of
the flange on this fragment was worn smooth, und flattened.
The top of the flange was also worn smeooth and flattened. The
flange on the opposite side of the whoel, that is 180 degrecs
apart, did not show tnese characteristics. It did show a
slagntly smocthed tep, suggestive of naving run on the head of
the rail perhaps at the time of derailment. The face of the
Tlange did rot show w zr. Sketch of the 3 inch Tragmert, erd
view, indicotes the wornm ana Tlattened surf.ces marked for
identification A end B.

Concerning the itinted surface of tne fracvure on the r.m
obscrved by the master mochunie and exhibited also on the 3
inch fragment, and 21%s possible significance, ovide tints are
frequently shown on rupturcd surfaseg, when fracture i1s caousaed
by violent blows with some shearing action, or rubbing c¢f the

parts against ezch other. The crystelline structure of the white

iron on these surfaces was not dostroyed, aerely tinted and only
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glightly. The entire fractured area was not cinted, only a
o portion of 1t. The portiocn tinted, however, was ad)acent to
the surface of the troad.

The rusty surface of the c¢rack or scam .n the fragment
dctached from the end of the 224 inch scgrent did not suggest
the action of heat in 1ts formation; rather a split from a
vertical blow. Iron rust is of course eon oxide but distinguish-
able from heat tinted cxades.,

The explanation of the couse of the broken flange de-
vends upon the corrcct intcrpretation of the somewhat lirited
evidence prosented by the fragments. It 1s known that throat
scams, bthermal, shrinkoge scams, somstimes cccur. Alsc that
warped flanges are known to oceur at times. A flenge with a
throat scam 185 necessarily a week flionge. A warped wheel may
nst be o weak wheel, but unserviceable. In any event the cour-
rect diegnosis must be the one which satisfies all the condi-
ticns of rupture.

Tn the pruesent vere opinions have been expressed that
ne basal gauss of the flange fractare vas 2 threat secm. These
expressions of opinz ms nave been giver weight, and throat seams
do result 1o the foriures »f whcels. Thesc upinions appear to
have been hased upen vhe fact that tne line of rupture was at
the throat of the finge av the middle ¢f the lcngtn of the
224 1nch sepgnent. The character of the fractured surface,
nowever, intr.duces a doubt wnetancr that was the primitive
cause. It 18 believed thal a controlling feature 15 exhibib-
ed 1n the local rear of the face of the flange and which 18
inconsistent with the primary cause being a throat seam.

This wheel was cnc of two cn a single axle truck, axle
lJoad 18,000 pounds. It was mcunted on o swing bolster having
gsome threc inches lateral motion. This pony truck was applied
when the engine was coverhaaled in April, 1987 and was put inte
scrvice May 1, 19287. Up t the time of dercilment the engine
made 22,248 milcs., The average mileago per day was therefore
less than 40 miles.

The broken wheel vas pressed off its axle, requiring
100 tons pressure. Not an unusuel resistance te pressing off,
whiea 18 cxpeoted to be a little hisgher then pressing on. 1t
was roturncd to i1ts scat, and the axleo mounted cn centers. Both
wheels, the fractured wheel cnd its nmate ran true, so far as
pertcined L¢ the remoanang pertion of the flange o the broken
wheel. ZEack wieel was vawe Z size. Addilicnal picces of the
flange cf the broken wheel wero knocked off with a sledge, all
showing a g.od <epth . chi1ll and sound meteal.

1f therc was a t.pal Scam, 1t was of limated extent,
not coverinr one fifth of the circumference of the wneel.
ohrinkage scams are not nccessarily widely cpen. The actual
separation ¢f the metel required tc couse o shrinkace crack is
minute 1n width pessibly immeosurable. A wide open sSecam 18 the
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result of contractile forces in adjzcent retal, cr depeading

upon circumstances, the reaction of tensile stroins. If local- .
ly warped, the opportunity for discovery 1s present when the

wvhecl 18 centerel 1n the mill for boring the hub. A warped
condibion 18 alsc apparent when the wheel is "relled"™. Those

wiic are expert in "rolling” wneels have no drfficulty in do-
tecting an i1rresular flzage.

In choosing between the owo explanations, a throzt
searl, or a warped whecl, the latter 1s the m.rc consistent ..c.
The flange of the broken wheel was worn locally along less than
cne fifth of 1ts circumference. The balance cf the floange
showed no appreciable wear. * Thevre was no evidence on the matce
cf the broven wheel of reaction which would cause loc.l flange
wcar concentrated on sne part of tne cirewstercaice. These
truck wnecels, at ordinzry spe-ds, wake scverel rototiciis per
sceond. A loecal cecelerating foree, ~degquate toe czuse Tlange
wear on onc side uvnly of the brken vhecl caunot be conceived.
IT the fracture Jf the floiage was Juc to a pre-cxisting throat
gcam, chie strcregte of the “lange would not appecr to have
been suffizieac Lo cndurn ne treusts waich 1tvs wear calls for.
There was no brake 2C.ioe o this traick; no diffcrences in
temperature while 1 service to overstroin the wheel. Repcated
side thrusts whioh uay have been received scveral times per
sceond, would zccount for the loeczl w ar exhibaited by the 3-
inch fragment of the detached scguent. Reveated side thrusts
in service would ternd to break off a segment cof the Tflonge.
Other parts of the flonge rurning true w.uld indicate that
scme local ceause atvtached to that part of the wheel which
ultimetely rupturcd. In conelusioen the most reas.nable ox-
planation »f the cousce of rupture is thet a warped conditicn
of the wheel pre-existed.

Respectfully submitted,

W. P, BODLAND,

Director.
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