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R E P O K T O F T H E C H I E F I N S P E C T O R O F S A F E T Y A P P L I A N C E S C O V E R I N G 
H I S I N V E S T I G A T I O N O F A N A C C I D E N T W H I C H O C C U R R E D O N T H E 
W A B A S H R A I L R O A D N E A R W E S T L E B A N O N , I N D , M A R C H 7, 1 9 1 2 , 
A C C O M P A N I E D B Y R E P O R T O F T H E E N G I N E E R - P H Y S I C I S T O F T H E 
B U R E A U O F S T A N D A R D S C O V E R I N G H I S I N V E S T I G A T I O N O F T H E 
B R O K E N R A I L C A U S I N G T H I S A C C I D E N T 

T O h i e C O J M I S S I O X 
On Afaich 7 1912, theie vr.i* a derailment of a pa-^engei tiam on 

the Wabash Railio.nl neai West Lebanon, In<l This deiailment 
caused the death of 2 passengeis and the mjuiv of 76 passengeis and 
11 emphnees Aftei investigation a6- to the natiue and causes of thi1-
accident and of the ciicumstances connected theiewith I beg to sub­
mit the follow nig ieport 

Tiam Xo 1 known as the Continental Limited inns fiom Buffalo 
X Y to ^t Louis ATO At the tune of the dei ailment it consisted of 
engine Xo Gl() one expie&s cai one mail cai, one combination bag­
gage and expiess cai one coach two Pullman sleepeis and one 
dining cai 

With Conductor Giant and Euginemiin Duke in chaii>c tins tiam 
left Pent Tnd a division teiminnl at 2 19 p m 1 hoiu and 15 
minutes late and left West Lebanon Ind the Jâ t station which it 
parsed pnoi to the accident at 4 -5S p m 1 hoiu and 2') minutes late 
The dei ailment occuned at -1 U p m at n point about 2 miles west 
of West Lebanon The entue tiam with the exception ot the engine 
and tendei left the lails and the dei ailed tais weie tlnown down an 
embankment 16 to 20 feet high on the noith side of the tiack Then 
positions aftei the deiailment aie shown in the dlustiations accom-
panving tin* lepoit At the time of the accident the weathei was 
iloudv a light snow was falling and it was thawing slighth 

This deiailment occuned on a slighth descending giade neai the 
west end of a 2° cmve leading to the south The iail on the noith 
side of the tiack w as torn up foi a distance of about 100 feet but the 
lail on fhe -outli bide lemamed in position The hack is laid witn 
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80-pound iails 33 feet in length, on hardwood ties about 18 to the 
lail Tie plates are used on the cuue 

Engmeman Duke stated that his tiam was running about 3"5 miles 
per hour when he noticed the rear driver of his engine drop a« if it 
weie passing over a broken rail He immediately applied the an 
brakes The cars broke loose from the tendei and rolled down the 
embankment The engine and tender were bi ought to a stop about 
700 feet beyond the broken rail 

Fireman Cox stated that he first noticed a jai as if the engine had 
struck a broken rail, and he was then thrown across the cab to the 
engineman's side 

Conductor Grant stated that the first indication he had that am -
thing was wrong was when he felt a jar on the car in which he was 
riding, and immediately afterwards the train left the track He 
stated that the speed limit on straight track is 50 miles pei hour and 
at the place where the accident occurred the speed limit is 40 miles 
per houi He did not know at what speed they weie lunning when 
the accident occurred 

This imestigation developed the fact that early in February 1912 
tie plates had been placed under the iails on each of the ties on this 
curve for the purpose of strengthening the track and straightening 
it, the iails having begun to tuin and cut into the ties At the 
coioner's inquest the evidence brought out from the men who did 
this work was to the effect that many of the ties in the vicinity of this 
accident weie in a decayed condition, and that none of them was re-
moi ed The foreman in charge of the work stated that thev weie onh 
in fan condition while the men undei him stated that no shims neie 
used and that many of the tie plates were left loose ; although the 
attention of the different foremen who were present was called to 
this condition A t the time the woik was done and up ro the time of 
the accident the ground was fro7en so hard that the ties could not be 
tamped 

An investigation made by an engineer of the Wabash Eailroid 
after the accident showed that there was irregularity in the surface 
of the trade This irregularity no doubt contributed to the failure 
of the rail Arrangements were made with the Bureau of Standards 
of the Department of Commerce and Labor for the purpose of hiving 
this broken rail examined and the cause of its failure ascertained 
This examination was conducted by Mr James E Howard, engineer-
physicist and his report covering the results of his examination 
with the illustrations accompanying the same is attached to and 
made a part of this ieport 

The broken rail causing this accident was an 80-pound steel l ail 
made by the Illinois Steel Co South Woilts heat 777 799 It uas 
rolled in June, 1903 but there is no lecord available is to when if 
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w is placed in the tiack It was the only rail manufactured by the 
Illinois Steel Company that was found in the vicinity of the accident, 
the othei iails weie manufactured by the Carnegie Steel Company, 
and according to the railroad lecoicl they were laid new in August, 
1904 It is probable that the lail which caused the accident was 
placed m the tiack at the same time 

\ftei the accident the receiving end of the broken rail was found 
to be intact foi a distance of 27jj inches This end lemnmecl secuiely 
fastened to the preceding rail by the splice bars The leaving end 
ot the rail was intact for 22 feet 9 inches The rntei^emng section 
of 6 feet 11^ inches was broken into six pieces All the pieces of the 
broken lail weie sent to the Bureau of Standards for examination 
and test As show n in illustiation X o 5 accompanying Mi Howards 
lepoit about 27 pei cent of the head of the rail w aL worn off The 
initial niptme evidently occuried under fragment X o 2, there being 
a seamy streak T^j inches long on the unclei suiface at the base of the 
tail at that place the fractme separatrng flange fragment Xo 2a 
fiom a missing fragment of the inner flange It will be noted that 
the nipture occurred ovei a tie The receiving end of each fragment 
was bent downward, evidently bv the blows of the wheels of the 
engine and cais as the diffeient portions of the lail were broken, as 
shown in lllustiations Nos 8 and 9 

The immediate cause of the failure of this rail seems to hai e been 
the '-eammess of the metal in the base of the rail In a preceding 
lepoit on a rail failure on the Gieat Xorthein Railroad, at Sharon 
X Dak this same condition existed Attention is directed to that 
pait of Mi How aid's report calling attention to the initial line 
of ruptuie occuiung along the seamj streak in the metal such 
I ail failuies oeinn numbeied by thousands Statistics =-how tbat a 
huge inajoiit\ of the bioken rails reported are defective in much 
the same inannei as this lail In the foimer report mentioned 
crescent-shaped flange breaks such as occuired in this rail were 
given particular attentron Careful track rnspectron should have 
disclosed the worn condrtron of the head of this rail, but the seam\ 
btreak in the base of the lail, which no doubt carrced rts nipture could 
not hine been detected bv inspection This was a defect of manu­
facture whrch cunent specifications and tests arc not adequate to 
drscoier In new of the fact that streaks and seams rn the metal 
are common and well-recogmzed causes of rail failures it would seem 
that definite action should be taken toward eliminating this source of 
danger 

Eespectfullv submitted 
H W B E L X V P 

Chief Impectoj of Safety Appliances 
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I haie the honoi to lepoit upon the elimination oi a <-teel l.ul 
fiom the Wabash Railroad, which apjjeaicd lo ha\e caused the w teik 
of the Continental Limited t i a m X o 1 at Redw ood t un e neai We»r 
Lebanon Ind nn Mai eh 7 1912 at about 4 42 p m 

The wiecked tiain consisted of loconiotnc Xo 619 Atlantic t^pe 
engine and set en cais as follows An e\pie^s cai a mail cai atom-

No 1—GLIK in) i leu or. the ^reck looking L LM: 

Inn »tion batmaiie and pissengei cai a da\ coach two Pullman 
sltepei^ and a dining cai 

1 lie Daiii w as I mining m i we&teilr dnectioii nhen neai rile 
' lOtc ih end of Redwood Cieek cune a 2° t u n c the <>ei en cai^ of 
I he tiain weie <lei ailed and tin own down an embankment on th° 
noith =>ide oi (he tiack the oniei <-ide o i the Mine The locomo­
tive lemamed on the tiack passed oli the c u i w oiei a tie^tle budge 
and >topnul a sJioi t distance bei ond The noi th tail of the hack 
wa<= toin up ioi a distance of about 400 reel 
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Two passengeis weie killed, and S3 passengers and employees weie 
inpned The estimated damage to the equipment was 100 

\n 2 —(Tenera.1 \ lew o( tlic w rei K. looking i\ c=t 

\n 3 — Geneiil\iev Ol the i\ ink, looking U I M 

1 he deiailnienl uas caused appa ien th In the biealung o l a lail 
on. the noi th *ide ol the h a c k and located neai the wo^te ih end of 
the cui\e The f i ac tu i cd iail wa* b i anded ' 8001 Illinois Steel Co 
So Wk- 1()0JJ It w as an Anient an Souetv ot Ci\ d Liuiineei- -ec-
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tion of iail, and onginally 80 pounds weight It w as laid m 190i, on 
white oak ties, IT to the rail, 33 feet m length The tiack at this 
place had been laid and used without tie plates until the month pre­
ceding the derailment The lails had begun to turn and cut into the 
ties whcieupon tie plates wcie put in, which was done when the 
loadbed was in a fiozen condition The roadbed continued fiozen 
up to the time of the deiailment 

The iail showed considerable flange weai, as indicated bv Figuie 
X o o It was estimated that 12 per cent of the whole section oi 27 
pei cent of the metal of the head, had been worn away duiina; its 
period of seivice 

No I — G e n e r a l "view ol I I I L u r t c k , looLinj, <.u<-i 

Data concerning the locomotive aie as follows 
P o u n d s 

Locomotne, No G19 engine and tendei, weighed 310 TOO 
Weight of the cngme__^ ISO, 700 
Weight on fiont tiuek 46,000 
height on drneis 06, 700 
Weight on tiailei 38,000 

total wheel base of locomotne, 56 feet, total wheel bas,e of engine 30 feet 
11+ inches ugid dinei wheel base, 7 feet, 6 inches 

The engmeei of the wrecked train testified that he applied biake* 
and appioachecl Redwood curve nndei reduced speed, estimated at 
30 to '15 miles pei hoiu l ha t he felt a driver of his engine drop as 
he passed over the broken rail 

The fiiemail stated that he also felt the jar of the engine at the 
bioken rail, and that he was thiown acioss (he cab from the lett 
to the liffhl -lcle that is tovvaid the outside of the cuive 
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A senea of photographic cuts shows the appealance of the broken 
rail as received foi examination Figure No C is a general view of 
the lail looking upon it from east to west The several fragments 
aie maiked foi identification from 1 to 8, inclusive Piece X o S 
was 22 feet 9 inches long, the otheis were compaiatively short 

In regaid to the condition of these fragments the heads of pieces 
Xos 1, 2 and 3 were nearly straight in Iexpect to alignment The 

^ ^—Cro^s section 01 rail which fractured a tKcdwood. Cur ie Marxli 7 1912 F i j j i t \ pounds Vmtri 
can ^ocicn 01 C n ll Lngtneers section 12 per cent oi w h o l e «et. tion or 27 per cent oi lienrt \ \ o m 
ai\ ai in service Part worn invav indicated bv shaded section 

leceiving ends of each of the other pieces weie bent outward ind 
also downwaid Fiagments Nos 6 and 7 were the most distoited 
the head of Xo 6 being detached fiom the web Doubtless frag­
ments X o - 4, 5 6, and 7 weie in succession detached from the foi-
waid pait of the rail Such short bends as these pieces acnuiied 
could have been formed only when each was attached to the main 
pait of the lail It would seem furthermore, that the wheels which 

'tUt.K—12 1 
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caused the luptuie of the iail drifted their farthest ovei pieces Nos 
6 and 7 and the leceiving end of Xo S Not unlikely theic was a 
buckling of the tiain lesisted at the time these fragments were 
detached 

No 0 — General \ie\i of frnetured mil from caht end Piece m irked l n > tett 3 ' nit lies Ion? 
Piece m a r k e d 8 is 11 reel Q inches long Total length ol rnil is 32 leet 

This outside iail of the curre during its penod of service had been 
subjected to an outwaid thiust, which had caused abiasion of the 
outei flange of the base against the spikes Figuie No 7 shows two 
such places Tins abiasion, of couise occuned befoie the tie-plates 
w ei e used 
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Figure Xo S shows fragments Xos 1 to 4 inclusive viewed fiom 
the gauge side ot the rail The initial fractuie is believed to Invve 
been the base fracture undei piece maiked 2 Theie was a seamy 
stieak at the undei surface of the base at this place 7 8 inches long, 
wheie the fracture had its ongm, sepaiatmg flange fragment 2a from 
a missing fragment of tho mnei flange This line of l upture occuned 
over a tie 

The liiptme of the lail was completed, the lines of fractuie at each 
end of piece Xo 2 extending from the uppei suiface of the base 
t'nough the web and then the head It is piobable that these two 
lines of fracture occurred neaily simultaneously 

The base fracture, between fragments 4a and 4b, appeals to have 
been the next to develop This line of iupture occuned ovei a tie 
and wdieie there was a longitudinal streak or seam 11 inches long 
which opened but could be traced a further length of 3 inches m the 
base of piece Xo 4, making a total length of 14 inches 

Next followed the upward line of rupture thiough the web and 
head between pieces Xos 3 and 4 These thiee lines of mptuie 
through the web constitute all of this class of fiactmes displayed by 
the rail The other fractuies weie foimed m quite a diffeient 
mannei 

The running suiface of fragments 1 and 3 was decidedly concave, 
that of Xo 2 slightly so All othei pieces weie convex on the inn 
nmg suiface of the head and with the receiving end of each bent 
downward 

Pieces Xos 4 5 6, and 7 weie detached by fiactmes having then 
ongms at the lower edge of the head at the gauge side—that is each 
of these fragments was broken bv a honzontal ioice or one h m n g a 
hoiizontal component 

Figuie Xo 9 shows fragments Xos 4 to 7, inclusive, viewed from 
the gauge side of the lail The receiving end^ ot the^e pieces weie 
bent downward 0,55, 0 4S, 143, and 0 60 inches lespectively The 
lecemng end of the long piece, marked 8 was bent downwaid 0 70 
inch The positions of the ties are sketched on cuts 8 and 9 

Figuies Xos 10 and 11 are news of the base of the rail along the 
luptuied section The initial line of rupture at 2a and the second 
base fractuie at 4a appear on figure Xo 10 The subsequent lines of 
mptuie weie of a diffeient ordei They aie shown on figuie Xo 11 

A laiger view of the middle of the length of piece X o 3 is shown 
by figure Xo 12 The flaky condition of the metal of the running 
surface of the head is shown This illustrates the cold-rolling eflect 
of the w heels on the head of the rail 

It will be noted that this rail was l e i y much worn, since some 27 
pei cent of the metal of the head had been lost bv abrasion and weai 
Fuithermoie that there was evidence m the indented condition of 
the outei flange of the base that the lail had enduied an outwaid 
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thiust lepeatedly, which had caused the spikes to weai away and 
slightly notch the edge of the flange on the outside of the CUM e But 
these indications are not thought relevant to the wreck noi dnectly 
contnbutoiy to it The actual, immediate cause of the failme of the 
rail is bcliev ed to be found in the seammess of the metal, which 
induced the base fracture under piece No 2, and the fractuie which 
immediately followed under piece No 4 

Fiom the evidence piesented by the fractmed iail it is believed 
the niptuie was fanned by the engine of the wiecked tiam in sub­
stantially the following manner 

The weight on the dnveis caused the initial line of niptuie a base 
tiacture-j along the line of a seam, under piece maiked 2 The rail 
was weakened by leason of the presence of the seam in the base and 
jielded undei a load which stiuctuially sound metal would have 
sustained without fiactuie Base fractuie it 4a followed tha1' at 
2a and was in tuin followed by the fractuie thiough the web and 
head between pieces Nos 3 and 4, piece No 2 having been entnely 
detached pnoi to these events 

Ihe ie next followed the seveial lines ot niptuie which detached 
pieces 4 5, 6, and 7 in succession fiom the main pait ot the iail 
The receiving ends of these fragments were bent outwaid and down­
ward Comparatively veiy short bends weie intioduced in the head 
of the iail at pieces (; 7 and 8 The weight: of the dnveis of the 
engine would seem adequate to cause these shoit bends but tin 
spiking would, unaided be insufficient to hold the iail against the 
toice necessaiy to bend the iail The weight of the liont tiuck 
46 000 pounds, would howevei, supplement the strength ot the spik­
ing in holdmg the iail at its leading end and was piobablv sufficient 
to enable the observed lesults to be accomplished in the niannei heie 
suggested 

The fiieman was tin own fiom his side of the cab to that of the 
fiigineei, which would signify a sudden lurch of the engine towaid 
(he inside of the curve The bends in the head of the iail would call 
ioi such a lurch, if they weie caused by the dnving wheels of the 
engine, bv the reaction It is believed theie was a buckling tendency 
in the tram, the letardation of speed of the engine while luptuimg 
the iail permitting the reai portion of the train to foice it tow aid the 
outside of the curve Such action would account foi the outwaid 
bending of the head for which the centrifugal force of the engine 

& v_- <-• 

alone would appear insufficient 
The downward bends would lesult fiom iaiding the engine to the 

track level after having diopped thiough a ceitam space bv leason 
ot an opening in the track made by the detaching of pieces 2 and 3 
ind succeeding fragments The lesults are not inconsistent with the 
testimonv that the tram was not moving at a veiv high late of speed 
at the time of the disastei 
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It was noticed that piece marked 8 had a long, sweeping curve, 
concave on the running suiface of the head covenng the westerly 
end foi a distance of 14 feet 7 inches This was preceded bv in 
abrupt bend 1 foot in length in winch distance the rail was hent 
downw-aid 0 15 inch Appaiently the engine had made a paitial 
leap when it came up the incline of the bent receiving end, touching 
the rail lightly for a length of about 3 feet 9 inches and then causing 
the abrupt bend just mentioned The receiving end was bent down-
w ard foi ,i length of 3 feet 5 inches 

There was a crescent fracture in the base on the gauge side of the 
lail 6 feet 9 inches from the leaving end Very near the leaving end 
theie was a sharp bend, the head bending inward horizontally one-
half an inch 

In this effort to trace the probable mannei in which the rail was 
ruptured the evidence indicates that the engine caused the breaks 
and that the cais of the tram occasioned the stripping of the outer 
rail some 400 feet in length 

In conclusion, it is believed that the direct cause of the rupture 
of the rail which occasioned the wreck of this train was the defective 
metal in the base of the rail The steel was seamy and the initial line 
of rupture occurred along the line of a seam} streak 

Such fractures are numbered by the thousands Fiom statistics 
it appeals that not less than 80 per cent of broken iails leported, 
covering ceitain periods, were of the type here encountered 

Herein is exhibited a structural defect which is prevalent, to a 
maiked degree, in many rails It is a defect the presence of which 
is well lecognized and admitted It has been the cause of occasional 
wrecks and a large number of renewals of rails Notwithstanding 
these circumstances, iails are accepted under specifications and tests 
in which this the most common cause foi breakage, is not guarded 
against Revisions of specifications ha\e gone on still omitting lef-
erence to this prolific cause of rail failures 

An oveiw helming majonty of rail failures is repoited as due tobase 
fractures fractures which disclose the presence of streaks and seams 
in the steel This seaminess of the metal can be revealed by cioss-
wise bending of the flanges, and such a test for structural soundness 
is easily made In fact such a method of examination has been em­
ployed in the past by the undersigned to show the prevalence of 
streaks in rails which had or had not displayed seamy fractures in 
the track Tests governing the acceptance of a finished product 
should undoubtedly be directed to show the fitness of that product 
against its most common manner of failure in service 

Respectfully submitted 
JAMIS E HOWARD 

Engineer-Physicist 
o 


