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INTERSTATE COMMERCE COMMISSION

REPORT OF THE CHIEF INSPECTOR OF SAFETY APPLIANCES COVERING
HIS INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
WABASH RAILROAD NEAR WEST LEBANON, IND, MARCH 7, 1912,
ACCOMPANIED BY REPORT OF THE ENGINEER-PHYSICIST OF THE
BUREAU OF STANDARDS COVERING HIS INVESTIGATION OF THE
BROKEN RAIL CAUSING THIS ACCIDENT

Aveusy 19 1912
To e CodnrssioN

On March 7 1912, theie was a deraulment of a pas-enger tram on
the Wabash Railioad near West Lebanon, Ind  This derailment
caused the death of 2 passengers and the mjury of 70 passengers and
11 emplovees  After investigation as to the nature and causes of thi-
acerdent and of the crcumstances connected therewith I beg to sub-
mit the folloning 1eport

Tiamm No 1 Lknown as the Continental Lamiyted 1uns fiom Butfalo
N Y toSt Louts Mo At the tune of the derarlment 1t conwsted of
engine No G619 one express car one mail cai, one combinatron hag-
gage and express car one coach two Pullman sleepers and one
dining car

With Coundnetor Grant and Lagmemnn Duke i chairoe this fram
left Pern Ind a division termunal at 219 p m 1 hom and 135
minutes late and lefe West Lebanon Ind the last station which 1t
passed prion to the aceident at 438 p m 1 how and 29 miutes late
The derailment occutied at { 41 p m  al a pomnt about 2 miles west
of West Lebanon  The entize tram with the exception ot the engme
and tende1 left the 1als and the deranled cars wete thrown down an
embankment 16 to 20 feet lugh on the noith side of the track  Then
positions atier the deiailment are shown 1n the illustrations accom-
paniing thi~ 1eport At the time of the accident the weather was
cloudv a hight snow was falling and 1t was thawing shightly

This derailment ocemred on a shightly descencing grade neat the
wost end of a 2° curve leacdhine to the south  The 1a1l on the noith
sude of the tack nas torn up for a distance of about 100 feet but the
tail on the ~onth side 1emamed m positton  The track 15 Lad wiin
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80-pound 1a1ls 33 feet in length, on hardwood ties about 18 to the
1a1l  Tie plates are used on the curve

Engmmeman Duke stated that his tiam was running about 33 mles
per hour when he noticed the rear driver of his engine drop a= 1f 1t
were passing over a broken rail He immediately applied the an
brakes The cars broke loose from the tender and rolled down the
embanicment The engine and tender were brought to a stop about
700 feet beyond the brolen rail

Fireman Cox stated that he first noticed a ja1 as 1if 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 mdication he had that anvy-
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 Iim:t on straight track 1s 50 miles per hour and
at the place where the accident occurred the speed himit 15 40 miles
per hom He did not know at what speed they weie runmng when
the aceident occurred

This muectigation developed the fact that early in February 1912
tie plates had been placed under the 1ails on each of the ties on this
curve for the purpose of strengthening the track and straightening
it, the tails having begun to twin and cut into the tres At the
coroner’s inquest the evidence brought out from the men who did
this work was to the effect that many of the ties 1n the vicinity of this
accident were 1n a decayed condition, and that none of them was re-
moted The foreman in charge of the work stated that thev were only
1 fair condition while the men under him stated that no shims wete
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 At the tume the work was done and up ro the time of
the accident the ground was frozen so hard that the ties could not be
tamped

An mvestigation made by an engmeer of the Wabash Railroad
after the acaident showed that there was irregularity in the surface
of the track This irregnlarity no doubt contributed to the failure
of the ra1l Arrangements were made with the Bureau of Standards
of the Department of Commerce and Labor for the purpose of having
this broken rail examined and the cause of s failure ascertained
This examnation was conducted by Mr James E Howard, engineer-
physicist and his report covering the results of his examination
with the 1llustrations accompanying the same 15 attached te and
made a part of this 1eport

The broken rail causing this acaadent was an 80-pound steel 1a1i
made by the Ilinois Steel Co South Works heat 777799 It was
rolled 1n June, 1903 but there 1s no record available as to when 1
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wis placed m the track It was the only rail manufactuied by the
Tlhnois Steel Company that was found 1n the vicimity of the accident,
the other rails were manufactwied by the Cainegie Steel Company,
and according to the railroad record they were Iaid new in August,
1904 Tt 1s probable that the rail which caused the accident was
placed 1 the tiack at the same tune

After the accident the recersing end of the broken rail was found
Lo be intact for a distance of 277 inches  Tlis end 1emained securely
fastened to the preceding rail by the splice bars The leaving end
ot the rail was mtacl for 22 feet 9 mches The intervemng seclion
of 6 feet 117 1nches was broken into s1x pleces  All the pieces of the
broken a1l weie sent to the Bureau of Standards for examimation
and test  As shown in illustiation No 5 accompanying M1 Howard s
teport about 27 per cent of the head of ihe 1ail was woin off The
mmtal 1upture evidently oceurred under fragment No 2, there being
a seamy sticak 7% 1neches long on the unde1r smface at the hase of the
tail at that place the {ractwie separating flange fragment No 2a
from a mussing fragment of the inner flange Tt will be noted that
the rupture ocenired ovel a tie  The recelving end of each fragment
was bent downward. evidently bv the blows of the wheels of the
engine and cais as the hfferent portions of the 1ail were broken, as
shown 1n 1llustiations Nos 8 and 9

The 1mmediate cause of the failure of this rail seems to have been
the <eaminess of the metal in the base of the rmil In a preceding
ieport on a rail faillute on the Gieat Northein Railroad, at Sharon
X Dak this same condition existed Afttention 15 directed to that
part of M1 Howaid’s report calhng attention to the imitial line
of 1uptule ocemring along the seamy stieakk 1 the metal such
1a1l farlures vens numbered by thousands  Statisties <how that a
laige majorily of the noken rails reported are defective 1 much
the same manner as this 1a1l Tn the foimer 1epoit menilioned
crescent-shaped {lange breaks such as ocemied 1n this raill were
gven particular attention Careful track inspection should have
discloced the woin condilion of the head of this rail, but the seams
strealt 1n the hase of the 1a1l, which no doubt caused 1ts 1upture could
not have been detected bv mspection This was a defect of manu-
facture which cuiient specifications and tests are not adequate to
discover  In view of the fact that stieals and seams 1n the metal
are common an< well-recognized causes of rail failures 1f would seein
that definite aclion should be talken toward elinunatine this =ource of
danger

Respectfully submatted
H W Beuxir

Ohaet Inspectoi of Safety Applances
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REPORT OF THE ENGINEER-PHYSICIST

I have the honor {o 1epoit upon the examimation ol a <teel 1a1]

Trom the Waba<h Railroad, whach appeared (o have caused the wiedk

of the C'ontinenlal Lamited train No 1 at Redwood cuive near West
Lebanon Ind on Mareh 7 1912 at about 442 p m

The wieched tram consisted of locaomotrie No 019 Atlantic type
engme and seven cals as follows  An express car a mail car a com-

So 1 —Gunoin) view or the wreck looking st

bimation hagegase and pissenger car a dav coach two Pullman
sleepers and a dimme cn

The tram was 1unnme m 1 westerlv chitection when near rthe
westerlv end of Redwood Creek curve a 2° cinve the <even cai~ of
the tramm were deratled and thiown down an embankment on the
uotth ede of the tiach the onter <ide of the cuive  The locomo-
e rtemaned on the trads passed off the curve over a tie-tle biidge
and ~toppid @ short dhstanee bevond  The north a1l of the {rack
was torn up Lot a distance ot about £00 teel

6



ACCIDENT ON WABASH R R, LEBANON, IND, MARCH 7, 1912 7

Two passengers were lulled, and 83 passengers and emplojees weie
mpmed  The estimated damage to the equipment was %24 100

o 3 —General view ol the wicek, loohmg cusl

The deratlment was caunsed appatently by the biealing of a 11l
on the north <1de ol the track and located near the we-tealv end of
the ewnse  The fractured 1ail was bhranded ¢ 8000 Tlhinows Steel Co
So Wh- 1903 It was an Ametican Socety of Civid Lnemeer- -ec-
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tion of 1211, and or1gimally 80 pounds weight It was laad 1n 1904, on
white oak ties, 17 to the rail, 33 feet in length The tirack ac this
place had been lmid and used without tie plates until the month pre-
reding the derailment The 121ls had begun to tuin and cut into the
ties whereupon tie plates were put 1n, which was done when the
1oadbed was i a fiozen condition The roadbed contimued frozen
up to the time of the derailment

The 121l showed considerable flinge wear, as indicated by Figuie
No o It was eslimated that 12 per cent of the whole sechion o 27
per cent of the metal of the head, had been woin away dwing 1its
period of service

Mo [ —Genernl view oi (he wreck, looking cast

Data concerning the locomotive aie as follows

Pounds
Locomotine, No GI19 engmme and tender, welghed . __ 310 T0C¢
Waght of the engine_ . e 180, 700
Weight on fiont tivek___ . 16, 000
Welght on drivers o e 96, 700
Weaight on traler . 38, 000

Total wheel hase of locomotive, 56 feet, total wheel base of engme 30 feol
11% inches 11g1d dinvel wheel base, 7 fect, 6 1nches

The engmeer of the wrecked tramn testified that hie applied biakes
and approeached Redwood curve under reduced speed. estimated atl
30 to 35 miles per homw  That he felt a driver of his engine drop as
he passed over the brolken rail

The fizeman stated that he also felt the jar of the engine at the
Inoken rail, and that he was thiown across the cab from the lett
to the 11ght -1de thal 15 toward the outside of the cuive
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A series of photographic cuts shows the appearance of the bioken
rail as received for examination Figme No 6 1s a general view of
the 121l lookmg upon 1t from east to west The several fiagmenis
are maiked for 1dentification from 1 to 8, inclusive Piece No 8
wasg 22 feet 9 inches long, the others weie compalatively short

In regard to the condition of these fragments the heads of picces
Nos 1, 2 and 3 weie nearlv straight n respect to alignment The

Ao 7 —Crosq scetion ol rail which [ractured at Redwood Curve March 7 1912 Figlity pounds \men
can ~oc1cty of C1val Logineers section 12 per cent of whole <ethon or 27 per cent of hend worn
nwnl an serviee  Part worn awey mdieated by shided section

recerving ends of each of the other pieces weie bent outward nd
also downward Tragments Nos 6 and T were the most distorted
the head of No 6 bemng detached fiom the web Doubtless frag-
ments No~ 4, 5 6, and 7 were 1n succession detached from the for-
ward part of the raill  Such short bends as these pieces acauied
could have been formed only when each was attached to the main
part of the 1aal It would seem furthermore, that the wheels wliel

053 —12—2




10 INTERSTATE COMMERCE COMMISSION

caused the 1upture of the 1ail drifted their farthest over pieces Nos
6 and 7 and the 1eceiving end of No 8 Not unlikely theie was a
buckling of the tian 1esisted at the time these fragments were
detached
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N0 o —General view of [ractured rnl from cast end  Plece marhed 11~ 2 rect 3' mnches long
Prece marked 815 22 [eet 9 inches long  Total lenglh of raal 15 32 jeet

This outside 1a1l of the curve during 1ts period of service liad been
sobjected to an ountward thrust, which had caused alnasion of the
onfer flange of the base against the spikes Figme No 7 shows two
such places  This abrasion, of coumse occurred before the tie-plates
nere used
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No 7 V1w ol uase of mal prece mawrthed s showing notches 1w edge af base, oatside Hange, cnased by wbrasine clleet of spikes
Irwcturcd end od Loy prece

Nearcst spike noteh 39 mehies irom
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Figmre No 8 shows fragments Nos 1 to 4 mclusne viened fiom
the gange side of the rail  The imtial fractuie 15 believed to have
been the base fiacture under piece marked 2 Theie was a seamy
stieale at the under surface of the base at this place 7 8 inches long,
wheie the fracture had its o11g1n, sepaiating flange fragment 2a fiom
a migsing fragment of the mner flange  This line of 1apture occuried
over n tie

The 1upture of the 1a1l was completed, the lines of fracture at each
end of plece No 2 extending fiom the upper suiface of the base
through the web and then the head Tt 1s probable that these two
lines of fracture occurred neaily simultaneousl

The base fracture, between fragments 4a and 4b, appeais to havc
been the next to develop This line of 1upture occuried over a tie
and where there was a longitudinal streal or seam 11 inches long
which opened but could be traced 2 further length of 3 inches i the
base of piece No 4, making a total length of 14 inches

Next followed the upward line of rupture thiough the web and
head betneen pleces Nos 3 and 4 'These thiee lines of 1uptme
through the web constitute all of this class of fiactures displaved by
the raal The other fractwmes weie foimed 1 quite a different
marnre:

The runnmmng suiface of fiagments 1 and 3 was decidedly conca.e
that of No 2 <hightly so All other pleces were contex on the 1un
ning surface of the head and with the receiving end of each bent
downward

Pieces Nos 4 5 6, and 7 were detached by fiactures having then
or11g1ns at the lower edge of the head at the gange side—that 1s each
of these fragments wa= broken by a hoiizontal {oice or one hiving
hoiizontal component

Figuie No 9 shows fragments Nos 4 to 7, melusive, viewed fiom
the gauge side of the 1ta1l  The recerving erds ot thece pleces were
bent downward 053, 048, 145, and 060 1nches 1especinnely The
1ecenning end of the long piece, marked 8 was bent downwad 070
inch  The posttions of the ties are sketched on cuts § and 9

Figuies Nos 10 and 11 are views of the base of the rail along the
rupiuted section The imitial hne of rupture at 2a and the second
base fractuie at 4a appear on figure No 10 The subsequent lines of
1upture wete of a different order  They are <hown on figuie No 11

A Imger view of the middle of the length of piece No 5 1s shown
by figure No 12 The flaky condition of the metal of the running
surface of the head 15 shown This illustrates the cold-rolling eftect
of the wheels on the head of the rail

It will be noted that this rail was very much worn, since some 27
pe1 cent of the metal of the head had been lost by abrasion and wem
IFuithermore that there was evidence 1 the indented condition of
the outer flange of the base that the 1l had enduied an outwaid



, 1912 13

=
d

ACCIDENT ON WABASH R R, LCBANON, IMND , MAPCIL

T O[T UG PIYNDYS £ 1) DI 10 UONSO T P YTUT 1y W03 Ity DVsnuc L o ) PO BT 10 I o WA b s

19735 YT 0[S ATIUES 11 SOIin 6 7 I JUOE gy 1Hpin adngInay 91q agg g 03 PI I

IS auidaga uptay 0 A 1o pIagaYs SM1 o wonkol Ipn VIORE toeay IRty [T PRANISUIY JO DU IS N JASINE § oy § P4 WG Huatidnil 10 MITy\— ¢ UN

! QF T < = x
+ o o o
n [+ ] T2
- [ad o o=
=z a o am
n = -3 o~ M
> o a2
< 3 2 hoo
_| m n =




INTELRSTATE COMMERCLE COBMMISSION

14

- — - _ —— e e S MEM) e N R -

FUOLSMTWELCAE DL G ¢ SPIOUEVR AL P WL NI S S IO B30T TV SLEWOUS TASHDTC L O] [ DY 0O SPEOTS 0 10 W — [t

UG OIS L 00 s U0 By PO LI I o g g
UM W O] PARIRE 00 o anpdin VO WG ) JO U 2Ipun SUors e d P Jo Pro st 1 DUsnoint T oy Topy i Sjuows v e Wity gf oy

—— . — =




15

ACCIDENT 0N WABASH R R, LEBANON, IND, MARCIH 7, 1012

DU JoOY s s

0 3._3 T L 1O o rprtaD M) J::::_l (RIS :_J:.: e

N




16 INTERSTATE COMMERCE COMMISSION '

thiust repeatedly, which had caused the spikes to wealr away and
shghtly notch the edge of the flange on the outside of the cmzve DBut
these indications are not thought relevant to the wreck nor duectly
contiibutory to 1t The actnal, immediate cause of the failuie of the
ra1l 15 helieved to be found in the seaminess of the metal, which
induced the base fracture under piece No 2, and the fractwie which
unmedtately followed under piece No 4

Fiom the evidence presented by the fractured 1ail 1t 15 believed
the rupture was can<ed by the engine of the wiecked train 1n sub-
stantially the following manner

The weight on the dirvers caused the mmitial line of 1upluie a base
hracture, along the hine of a seam, under piece marked 2 The rail
was weakened by reason ot the presence of the seam 1n the hase and
ylelded under a load which stiuctuially sound metal would have
cusiamed without fractme Base fractuie 1t 4a followed that at
2a and was i tuin followed by the fractuie thicugh the web and
head between pieces Nos 3 and 4, plrece No 2 havine heen entuely
detached prior to these events

Theie next followed the several hnes of ruptwe which detached
pleces 4 5, 6, and T 1n succession fiom the mamn pait ot {he 1al
The receiving ends of these fragments were bent outward and down-
ward Comparatively very short bends weie intioduced 1n (he head
of the 121l at preces 6 7 and § The weight of the divers of the
engine would seem adequate to cause these shoit bends but the
spiking would, unaided be msufficient to hold the 1a1l against the
1o1ce necessaly to bend the 121l The weight of the fiont truck
46 000 pounds, would however, supplement the strength of the spik-
g 1n holdng the rai1l at 1ts leading end and was probably sufficient
Lo enable the ohsersed 1esults to be accomplished 1in the manner heie
suggested

The fiiteman was thrown fiom his side of the cab to that of the
engineel, which would signify a sudden lurch of the engine toward
ihe inside of the enrve The bends 1n the head of the 121l would call
io1 such a lurch, 1f they were caused by the diiving wheels of the
cngine, bv the reaction It 1s believed there was a buckling tendency
in the irmin, the 1atardation of speed of the engime while 1uptuiing
the 1211 permitting the rear portion of the train to force 1t toward the
outside of the curve Such action would account for the outward
bending of the head for which the centrifugal force of the engine
alone would appear mnsufficient

The downward bends would 1esull fiom 1a1sing the engine to the
track level after having diopped thiough a ceitain space by 1eason
ot an opening 1n the track made by the detaching of pieces 2 and 3
md succeeching fragments The 1esults are not 1nconsistent with the
testimonv that the train was not moving at a vers high 1ate of <peed
at the time of the disaster
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It was noticed that piece marked 8§ had a long, sweeping curie,
concave on the running surface of the head covering the westeily
end fo1 a distance of 14 feet 7 :nches This was preceded bv an
abrupt bend 1 foot i length 1n which distance the rail wa< bent
downward 015 mmch  Appatently the engine had made a paitial
leap when 1t eame up the mncline of the bent recerving 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-
ward for a length of 3 feet 5 inches

There was a crescent fracture in the base on the gauge side of the
1a1] 6 feet 9 mnches from the leaving end Very near the leaving end
there was a sharp bend, the head bending inward horizontally one-
half an mch

In this effort to trace the probable manner 1n which the rail was
ruptured the evidence indicates that the engine caused the breaks
and that the cais of the train occasioned the stripping of the outer
rail some 400 feet 1n length

In conclusion, 1t 1s believed that the direct cause of the rupture
of the rail which occasioned the wreck of this train was the detective
metal 1n the base of the rail The steel was seamy and the 1n1tial hine
of rupture occurred along the line of a seamy streak

Such fractures are numbered by the thousands From statisties
1t appeais that not less than B0 per cent of broken 1ails 1eported,
covering ceitain periods, were of the type here encounlered

Herein 15 exhibited a structural defect which 1s prevalent, to a
maiked degree, i many rails It 1s a defect the presence of which
1s well 1ecognized and admitted It has been the cause of occasional
wreclks and a large number of renewals of rails Notwithstanding
these circumstances, 1a1ls are accepted under specifications and tests
i which this the most common cause for breakage, 15 not guarded
agamnst Revisions of specifications have gone on still omitting 1ef-
erence to this prolific cause of rail failures

An overwhelming majority of ra1l farlures s reported as due to base
fractures fractures which disclose the presence of streaks and seams
in the steel This seaminess of the metal can be revealed by c1oss-
wise bending of the flanges, and such a test for structural soundness
1s 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 1n 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 1ts most common manner of failure 1n service

Respectfully submitted
Jayrs & Howanp

Engineer-Physicist
O



