
I N T E R S T A T E C O M M E R C E C O M M I S S I O N 

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE 
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE 
WABASH RAILWAY NEAR TOLONO, ILL, ON JULY 29, 1925 

M A R C H 16, 1926 

To the Commibswn 
On July 29, 1925, theie was a dei ailment of a passengei t iain 

on the Wabash Hal lway neai Tolono, 1 1 1 , iesulting in the death of 
one passengei and the m p u y of five passengei s and fom employees 

LOCATIOX AND METHOD Or OPERA HON 

This accident occuiied on the ninth district of the Decatui Div i ­
sion, eastern distiicL, extending between Ti l ton and DccaLui, 1 1 1 , a 
distance o i 7 1 7 miles, in the immediate vicinity of the point of 
accident tins is a single-tiack line ovei which tiains aie opeiated bi 
time-table, t i a m oideis , and a manual block-signal system ' I he 
accident occuiied about 2 miles east of Tolono, on an embankment 
about 6 feet in height the t iack is tangent foi a consideiable dis­
tance m eithei dnection f i om the point of accident, while the giade 
is ascending foi westbound tiams, being 0 31") pci cent at the point 
of dei ailment T h e t iack is laid with 90-pound lails, 33 feet m 
length, Taitli an aveiage of 21 oak and pine ties to the lail-length, 
single-spiked, pa i t ly tie-plated, and ballasted with g iave l to a depth 
of about 12 inches 

T h e weathei was pa i t ly cloudy at the time of the accident which 
occuiied at about 5 53 p m 

DI SGKI11IOST 

Westbound passengei t i am ^ o 53 consisted of one combination 
cai, one coach, one deadhead chan cai, and one deidhead coach 
all ot wooden constiuction, in the oidei named hauled by engine 
G53, and -nas m chaige o i Conductoi Pa tuck and Engmeman Judy 
' l lus t i a m passed Ph i lo 5 8 miles east of Tolono, at 5 4G p m 12 
minutes late, and on leachmg a point appiovunately 3 8 miles be­
yond Ph i lo was deiailed i\hile t iavelmg at a speed estimated to 
have been betvi een 4.5 and 50 miles an houi 

Engine G53, its tendei, and the ieai tiuck o l the hist cai i \c ie 
not deiailed, while the lest of the t i a m was deiailed to the south 



2 INTERSTATE COMMERCE COMMlfebTOK' 

The head end of the engine was about (>7"> ±eet west of the initial 
point of deiailment The becond nnd fouith cais came to icst 
piactieally upiight, while the thud cai n as leaning to the south 7 a 
distance of 118 feet sepaiated the second and thud cais 

SraiMARY OI M 1 D E N C E 

The hist knowledge membois o± the a ew liad o l anything wiong 
was when the accident ooni i ied Engineman Judy said that i\hcn 
the engine passed oiei the initial point of dei ailment he felt noth­
ing to indicate a bioken ia i l Immediately a l t ema ids , howevei , 
lie felt a luich which letaided the engine and on looking back 
lie saw the cais dei ail Fueman Dai idsou said the hist he knew 
of anything wiong was when the an biakes ^ e i e applied as a le-
snlt of the dei ailment Conductoi Pa tnck and Biakeman F iame 
weie l i dmg in the second cai at the time ot the accident and said 
the cai seemed to diop to the ties, these employees estimated the 
speed to tune been between 45 and 50 miles an houi at the time 
of the accident Conductoi Pa tuck and Engmeman Judy went 
back after the deiailment and found a bioken ia i l on the south 
side of the hack, at a point about 245 feet to the icai of wheie 
the last cai came lo icst, this point being 334 feet east of mile 
post 336 

This accident was caused by a bioken iai l A n investigation 
into the leason toi the faihuc ot this iai l was conducted bv M i 
James E How aid, cngineei-plivsn ist, whose lepoi t immediately 
tolkni s 

iu eonr oi n i l r N ( I X I E K - I ' H Y S I C I S T 

The deiailment of westbound t i am N o 53, neai Tolono, 111, on 
July 29, 192,") was clue to a bioken ia.il, ^hich fiactuied at a tians-
ic ise hssuie This iai l was lolled by the Il l inois Steel C o , m the 
jiionth of Feb iuan , 1916 and laid m the tiack m the month of A p n l 
next fol lowing Its weight was 90 pounds pel ya id , A 11 A 
section, heat mimbei 49052, and ingot lettei C I t had the following 
chemical composition Caibon, 0 70, manganese, 0 69, phosphoius, 
0 032, sulphui, 0 030, silicon, 0 24 

The initial point of uiptuie was 20 feet 6 inches f i o m its leceivmg 
end A tiansieise fissuie was located m the head of the ia i l at this 
place, weakening it and leading to its f iact ine T h e leaving end of 
the iai l was bioken into six shoit fiagments 

Incipient t iansieise hssuies weie displayed in some of these 
shoit fiagments T w o fiagments weie again bioken undei a -.team 
hanimei m quest ot still othei hssuies but none was fonnd 

Six yeais f u e months pno i to this deiailment, the tiack was 
mjuiecl bv a bioken wheel Foi ty- t luee lails weie damaged, of 
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which number 14 v\eie immediately lemoved The lemaining 29 
weic strengthened with angle nons at those places where the heads 
had been indented by the bioken wheel I t was one of these lails 
which caused this deiailment T h e wheel-indented places lemamed 
mtact Tiansveise fissmes weie developed m othei paits o i the Ia i l , 
without ielation to the indented sections 

Subsequent to this deiailment anothei transieise fissuie nas 
di&coveied about 400 feet an ay, and la i l i emo\ed f i o m the tiack 
This l ail was lol led by the same steel company and had the same 
weight pei y a i d and cioss-scction dimensions as the one -which 
caused the deiailment 

Pieces f i om each o± these lails ne ie examined foi stiuctuial 
condition at the cential paits of then heads Metal i i o m the tops 
of the heads was planed off in successive decrements of one-eighth 
inch pickling each of the exposed suifaces in then turn in hot 
hydiochlouc acid Included m this examination also was a piece 
of an 85-pound la i l vhich displayed a tiansveise fis&mc and caused 
a deiailment on the Southern Hal lway neai Juliette, Ga , on August 
2 1925 

Alternate planing and pickling the sections constituted the ex­
amination now made, having lefeience to the state of the metal 
m diffeient paits of the head Pievious examinations- of tiansveise 
hssuied lails have been duected to othei features chemical and 
metalluigical 

Inteiest attaches to conditions which pievai l at the nuclei of 
tiansveise hssiues, whethei oi not theie is continuity of the metal 
at such places antecedent to the inception of the hssiues Shatteied 
zones aie encounteied m the cential coie of the head, gioups of 
ciacks nheie no foie ign inclusions of any kind aie found The"} 
lepiesent cooling effects, nhc ie (he lails in cooling f i om the finish­
ing tempeiatuies of the la i l mil l acqune internal stiams, culminat­
ing in some cases m small n i e g u l a i l y oriented fissuies * Pooling 
stiams, in a measme, aie leheved when ciacks ensue 

Some metallurgists and engineeis aie of opinion that an incipient 
crack of this kind is the neccssaiy antecedent condition foi the f o i -
mation of a tiansveise fissuie A l l rails aie subject lo cooling stiams 
ot some degiee The toimation ot ciacks signalizes that a pait ial 
lehef f iom a maximum state of stiain has been expenencod by 
leason of tho niptuie of the metal I t is not the elimination, com­
plete oi paitial , of one component tending to cause an intoiioi fis-
siue nhich is held a necessaiv piecmsoi m the foimation of a tians 
veise iissiue, but the lesulting discontinuity of tho metal locally 
intensifying the stiams imposed by the wheel piessmes The ex­
planation of the genesis ot tiansverse fissuies does not intioduce 
factois peculiai to tails nlncli have displayed t ians\eise fissuies, 
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but lcsts upon fcatmes of common orcuiience m all Fundamentally 
the uiptuic o± steel, whethei m a ia i l 01 elsewheie, depends upon 
the magnitude of Lhe stiams imposed and modified by the mannci oi 
application 

"With these feaLuies in mind lelevant evidence nas sought m the 
examination of the piesent lails F o i convenience of lefeienee the 
lails we ie given identifying letteis as follows 

A JSmetj -pound la i l involved in the dei ai lment of t i i i n N o 5i on tlie 
Waba&l i R a i l i o a d ncai Tolono, 111, Ju l j 29, 192j 

B Ninetv pound ia i l discoveied in the t iack wi th a t i a n ^ e i ^ e fisMue 
W a b a s h R a i l i o a d , 400 feet f i o m the location of n i l A 

(J E i g h t ; five-pound la i l i m n l i e d in the de ia i lment of U n m N o 4 on the 
Southern Rfulwav neai Tuliette, G a , A u g u s t 2 X925 

The head of tail A was planed oft in successive decieinents o l one-
eighth inch and pickled in hot hydiochlonc acid at each stage A t a 
depth of one-fouith inch no ciacks noi seaminess was shown A t a 
depth of tbiee-eighths inch an incipient tiansveise fissuic was le-
i ealed, measuimg five-sixteenths inch long, taken ciosswise the la i l 
I ts maximum length was found to be one-half inch I t clisappeaied 
at a depth of 1 inch 

A t the depth of one-half inch below the li innmg suiface longi­
tudinal seams ne ie displayed, but no tiansveise ciacks A t hve-
eighths inch and thiee-fouiths inch, lespectnely, shoit tiansveise 
ciacks weie displayed in the cential coie of the head longitudinal 
seams also being shown 

The metal of the head of iail B was examined m a siniilai man-
nei A tiansveise hssnie ovei 2 inches m diametei was located at 
one end of this f iagment Planing off the head of the ia i l a depth 
of one-fouith inch levealecl anothei well-developed tiansveise hs-
suie, located 1 % inches f iom the tiansveise fissuie which was dis­
placed in the tiack This fissuie was found to have a diametei of 
iy$ inches I t may be lemaiked m passing that the development of 
two la ige tiansveise fissuies m such close pioxuni tv to each othei 
piecludes then foimation being atLnbuted to bending stiesses of the 
ia i l coiisidcied as a beam I t attaches lesponsibihty to the imping­
ing picssuies of the wheels on the Imining suiface, they only being 
competent to cause the foimation of two closelv adjacent hssuies 

The pickled suifaces levealed a few shoit ciosswise ciacks, none 
being in the vicinity of the tiansveise fissuies F i g u i e X o 'd shows 
the appeaiance of the incipient tiansveise fissuie found m this f i ag­
ment, photogiaphed at a depth of 1 inch below the l imning suiface 
of the head The pickling bath enlaiged the ciack lepiesenting the 
tiansveise fissuie 

Absolute xnoof is wanting m many cases whethei a minute shimlt-
age ciack was at the nucleus of a fissuie whethei internal stiams 
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on the i e i g e of i i iptuie existed at that place, 01 i\hethei the incep­
tion of the tiansveise fissuie ^as due solely to the internal stiams 
set up by the wheel piessuies Tiansveise hssuies located entnely 
outside the limits of shatteicd zones piesumptn ely owe then incep­
tion to wheel piessuies alone Intel eating questions abound descnp-
tive of the phases of i i iptuie as well as those explanatoiy of the cause 
of tianev eise fissuies 

Rai l C had the following composition Caibon, 0 68 manganese, 
0 80, pho&phoms, 0 029 sulphni 0 025 I t had been in the tiack 
a pei iod of 14 veais 1 months when it displaced a tiansveise hssuie 
I t was examined in the same mannei as lails A and l i N o addi­
tional tiansveise hssuies weie discoveied The pickled suifaccs 
showed longitudinal senations, haidly dcsciibed as scams, paiallel 
to the dnection of the lol l ing of the iai l A ciosswise t iack thiee-
hundiedths of an inch long appealed at a depth of one-half inch, 
and two othei s at a depth of thiee-quaiteis inch The hot acid 
developed a tew pinholes m the pickled smface -when planed to 
diffeient depths N o manifestations of consequence weie displayed, 
negative evidence onlv. being acquned Such tests, hovvevei, have 
then \ allies, ev entuallv leading (o sound explanations by eliminat­
ing untenable ones 

Phologiaphic punts aie liitioduced to lllustiate the appeaiance 
of tiansveise hssuies F i g m e N o 1 shows a tiansveise hgnie which 
was d,splayed bv a 90-pound ia i l on the Chicago & Alton Rai l ioad 
This fiactuie, ouginat ing in the head ov ei the gauge side of the web 
^-epaiated the laigci pa i l of the cioss section of the head I t had 
leached the peupheial smface when it f iactuied undei a t iain 
This I ail had been m the liack 7 veais and 10 montlis 

Figure N o 2, a and ft, illustiates two othei tiansveise hssuies, f iom 
anothei ia.il, at eaihei stages of development These fissmes pie-
iented a silveiy lustci, common to incipient hssuies befoie exposme 
to the an The suifaces aie commonly daikened when viewed on 
tiansveise hssuied lails which have caused a scpaiation of the la i l 
m the tiack 

Incipient tiansveise hssuies at then eaihest stages usually display 
silveiy descents, concentiic with the nuclei The nuclei of tians­
veise fissuies letain then g i a v coloi whence it is infeued that m 
then foimation the metal is torn apait by a longitudinal tensile 
foicc and the opposite faces do not again come into contact with 
each othei Tn l ega id to the coiona of fissmes, then si lveiy lustei 
is attnbuted to a burnishing effect, the opposite faces making con­
tact -when the section of the ia i l , above its neutial axis, is stiamed 
by compiession loads The i e is no display of ductility in the steel 
in the extension of a tiansveise fissuie The burnished faces aie 
sepaiated haidly a measuiable distance 

8no<u—is 2 
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T h e opinion p ie ia i l s among those who aie not p iepaied to place 
full responsibility foi the foimation ot tiansveise fissures to service 
stiams and stiesses lecened in the tiack, that some antecedent state 
exists which cieates a nucleus, all admitting that the extension 01 
enlaigement of the tiansveise hssrues aie due to tiack stiams and to 
those stiams only 

The nucleus of a t iansieise fissme lepiesenting its pomt of 
inception, displays an aiea o l 1 pei cent 01 less of the sectional aiea 
of the head T h e explanation offeied is not an encoui aging one, 
which places responsibility for the occunence of a transverse fissuie 
upon a pieexistmg ciack in the head of the larl not exceeding one 
one-hundredth of its aiea, taking into consrderatron also that the 
preexisting ciack occupies a position not among the fibeis which aie 
most remote f i o m the neutial axis of the tail T h e hist stage of 
enlaigement of such a pieexistmg ciack would obviously demand a 
foice nearly identical in magnitude to one necessaiy to start a crack 
in an rntact rail This aigument does not give much encoui age-
ment to the elimination of tiansveise fissuies, which have their 
origins as shrrnkage cracks nor does rt leinove the lesponsibihty 
far from the influence ot the wheel pie&smes taken alone 

Omission of the consideiation of the effects of the intense imping­
ing pressures between the t iead of the wheel and the head of the 
la i l has been quite geneial This featine which constitutes the leal 
ciux of the la i l pioblem has been piactically igno ied , a bettei 
understanding of the case wil l be leached when it is taken rnto 
account Weights and shapes of larls aie changed and specifica­
tions levrsed without touching upon this vital element 

When wheel load'- aie mentioned those of the equipment as well 
as those of the motive powci are included Due to the gieatci 
numbei of lepetitions of wheel loads of the equipment, their in­
fluence appeais to exceed the lessei numbei but heavici loads of 
the motive powei This lesult is entnelv consistent wi th caiefully 
conducted laboiatoiv tests on lepeated stiesse^ 

I n retiospect, no lemcdy has been found for the preventron of 
t ians\eise fissuies attachrng to current grades of steel and present 
practrce in wheel loads N o i has it been possible to predrct when 
transverse frssrues would display themselves with lespect to lon­
gevi ty of the rails in service I t is well established that haid steels 
develop tiansveise fisheries "without distoition of shape undei wheel 
loads and with slight loss of metal by abiasion , also that all weights 
of tails display tins type ot nrptuie Frutheimoie, i t has been 
shown that tho display of tiansveise fissuies predominates on heavy-
tiafire tracks in compaiison with lails c a i i y m g the same engines but 
with light-weight equipment of letuin-t iam movements, and that 
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low lails of curves display raoic fissmes than high lails Effoits 
to detect the picsence of incipient tiansverse fissuies in lails in the 
tiack have been unsuccessful 

The present situation is disquieting, with inability to pi event their 
lecuirence, and without knowledge of then existence in the tiack 
until some untowaicl cncumstance leveals then presence They con­
stitute an cvci-jjiesent menace to l i fe and pioperty, demanding 
more than passive enduiancc The most definite statement peimis-
sible is that by the piocess o f elimination the lcsponsibility foi the 
display of tiansverse hssuies attaches to high wheel loads, which 
meiely leiteiates statements which have been made f iom time to 
time since this insidious t jpe o f f iactuie was fiist brought to gen­
eral notice 

S U M M A R Y 

A tiansveisc hssuie was lesponsible foi the deiailment of t i am 
N o 53, a type of fiactuie which has defied detect]on m the tiack 
until actual sepaiation of the ia i l has taken place Rails commonly 
acqune ti.msveise fissuies in seveial places along then lengths One 
ia i l came to notice in which 50 tiansverse fissuies in diffeient stages 
of development weie piesent On account of then nnmbeis and 
frequency, lepotts upon them tend to assume a pe i iuneto iy chaiac-
tei, and would do so except tor the gravi ty of such fiactmes, 
attended as they fiequently aie with senous consequences 

I t is the oppoitunitj and the duty of the users of lails to look 
diligently into the cause of the foimation of this type of f iactuie 
They have the nccessaiy matenal at hand with full knowledge o l 
its behavioi The lesults of effoits which have come to notice have 
contnbuted towaid the elimination of piobable causes Positive 
data should now be looked foi 

Respectfully submitted 
W P B o n i j A N n , Dvrectcn 
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