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INTERST~-THR COMUMERCE COM..ISSION

REPORT OF THE DIRECTOR OF THE BUREsU OF SaFETY IN RE
INVESTIGAIION OF N ACCIDZsiT +HICH OCULRAED ON
THE S7T.LOUIS,BROVNSVILLE & ..EXICO AnlLuaY, _ISSOURI
PACIFIC SYSTEM, T RIC.LEDO,TEXaS, ON JaNUARY 7,

1929.
larch &, 1929,

To the Comalssion?

On Jonuary 7, 1929, there wos o derailment of a pas-—
svager troan on the St. Louis, Browasville and ilexico
Realwey, .dissouri Pocific Systea, ot Ricardo, Texas, Te-
gulting in the death of one cmployee, .nd the injury of
one person carried uader corntroct cnd one employee.

Locotion cna wethod of operation.

This 2ccident occurred on the Brownsville District of
the Kingeville Divicion extending betvween Bro'mgville and
Lingsville, Texos, o distonce of 118.6 miles. This 1s a
single-track line over hich trocins ore opercted by time—
toble end troin orders, no block-signal system being in use,
The accident occurred ot a point 712 feet north of the sta-
tion ot Ricardo; approcching this point 1n either direction
the track 1s toagent for a dist.nce of severcl uwiles and
the grade 1s proactically level. The wmexinun speed permit-—
ted for pascenger troins i1s 45 miles per hour. The track
1s Jlaid .1th 75-pound rcils, 33 feet in length with an
avercge of about 20 ties to the roil-length, singlce-spiked,
about 50 per cent tre-ploted, and bollested with gravel;
the track i1s mointained 1a folr condition,

The weather wss c¢lear at the time of the accident,
vhich occurred at about 12.35 a.nm.

Northbound passenger trcin No, 14 consisted of one
express car, t.0 bagg.se c.Is, tio coaches «na one Pullman
sleeping car, oll of steel construction except the express
¢ar which wos of ioodea construction, hauled by cagine
373, cad was 1n charge of Coacuctor Bio'n and Eajzineman
Perrenot. At Harlingen, 87.3 miles south of Ricorde, the
crew received a copy of o slor order on Form 19, a part of
which restricted the speed of passenger trains to 30 miles
per hour betveen bridge 95-5 end Kingsville, "1thin which
territory the accident occurred, This troin dencrted froa
Horlingen at 10.05 p.m., 1 hour and 80 minuted late,passed
Armstroag, the last open office, 52.3 miles beyond, a}
11.42 p.m., 1 hour and 21 minutee lote, and had just passed
Ricordo vhen 1t wos derailed by a broken roil on the east
s1de of the track while troveling ot a speed estirated to
heve been from 25 to 35 miles per hour,
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The engzine, tender, the first four coars cnd the forwvord
truck of the fifth ocr sNe derciled to the right, tha
enzine and tender coming %6 rest on their right sides with
the front end of tnc engine 339 feet north of the point of
derailment. All of the cars entirely derailed were partly
overtuined, the forward end of the leauing car being 71 feet
and the rezr end 31 feet from the track; the other cars re-
mained more nearly in line with the track, The employee
killed was the ensineman,

Sunmary of eviwence.

Fireman Cogdill stated that approaching the point of
accident the engine was riding smoothly and then suddenly
dropped to the ground, treveled a distance of about four
carlengths aad turned over. As soon as the derailment oc-
curred the enginexman applied the brakes i1n emergency and
started to cloge the throttle., Fireman Cogdill estimated
the gspeed at the time of the dersilment at not more than 25
miles per hour and thought 1t had been reduced to about 15
miles per hour when the en .ine overturned.

Conductor Brown stated thet he was in the fourth car
cpproaching the point of accident and his first knowledge
of anything wrong was when the brakes applied 1a emergency,
which was followed by the derailiient of the car in which he
wes riding. He had noticed no unusual rocking of the train
prior to the accident and egtimeted the speed at the time
to have been between 35 and 30 miles per hour,

The only facts of importaasce brought out by the state-
ments of Express .iessenger Ezell, Brakerwan Wilson and Flag—
man Gale were their estiumates of the speed at the time of
tne accident, which varied from 235 to 35 miles per hour;
they also stated that they noticed nothing unusual before
the derailment occurred.

The statements of Enginemnean Ferguson and Fireman Shanks,
of train No., 18, the last train to pass the point of acci-
dent, at about 12.10 a.m., were to the effect that their
tr.in was traveling at a speed of between 35 and 33 miles
per hour and that there was nothing cwout the track condi-—
tions to leed them to believe tacre ".as a broken ruil in
that vicinity, although they did notice a few rough spots
north of Racardo. They considered the track safe for a
speed of 30 wmiles per hour or mere. Enjineman Ferguson said
that after arriving at Kingsville he heard his fiaguan re-
mark about a bac place in the track south of Riviera,vhich
18 8,1 miles south of Ricardo; he did not remeaber whether
the flagmen meantioned the exact locction.

Flagran Cobb, of train No., 16, stated that when his
trein reached a poaint near the north siitch at Ricardo he
vag riding in the rear end of the last car and felt a slight
jolt . which appeared to be a low joint on the right or east
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g1de of the track. He ¥hen weat forward and notifaed the
gonductor, ho was in tvks @ext car ahead, of ' hat led oc-
curred, the conductor replying thet he felt 1t but cid not
think 1t 'ras serious. After tne tiein arrived ot Kings—
ville the engincman asked him hors the train vas riding; ne
inforumed the engianeran that 1t had been riding smootinly,
except there was a little rough place at the north switch
at Ricardo and the enginemar sa1d there were so .iany he
could not tell that one from the rest of them.

Conductor Sparks, of trein No. 16, stated that he
noticed nothing out of the orcanary in the vaicinity of
Ricardo but after passing toet point the flagman came for-—
ward ana inquired ' hether he had felt or heard anything
unusual, the flagmen remars.ag thot 1t wede a funny noise
and might have been a biroken rail. Conductor Spaiks said
he tnought from the way the tlognan actea he was excited
and did not know vhat he was tallang avout, therefore no
confidence was placed in what had been said. He knew that the
flegman wias an experienced man zad 1t occurred to him that
1T there had been anything wrong the f{laguan ~ould have
stopped tnc train vitnout consulting him,

Section Foreman Fowler, on whose section the derailment
occurreq, stated that he possed over the trock in the
vicinity of the point of acecideat st acout 4.30 p.u.,January
6, and noticed no unusual condirtions. He has nad some
trouble from joints courning durang wet weather, but said
he 1s allowe¢ an average of six wen, which 1s suificient to
malnte.in the track in safe condition for traific at the
rates of speed permitted. He arrived at the scene of acci—
dent apout 10 minutes after i1ts occurrence and after exam-
ining the track he concluded the accident was caused by a
broken raal.

Roadmaster Scott stated that he arrived at the point of
accident at acout 4 a.m. and i1mmediately inspected the
track in advance of the point of dercilment. He found con—
ditions generally fari, with some soft joints about 500
feet south of the point of accident; these joints were not
very low. His examination revealed that the accident was
evidently due to a broken rail., He further stated that more
trouble 1s expelienced in ro_oteining the track in this
locality than on other sections, which condation he attribut-
ed to the fact that the rails were rather old and to the
kind of ballast in use, as well as %0 the fact thet the soi1l
was different from that at otuer points; for taese reasons
1t 1s necessary to place slow orders covering tvhe territory
during wet weather., He wae of the opinion that the track
1e sale for a speed greater than 30 miles per hour.
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Division Engineer kcCord staved that he arrived at
the scene of accident at 1.30 a.in. and cbous 15 winutes
later he inspected the rail which caused the accidente.
This rail was broken into 27 pileces as near as he could
determine, the first fracture being 10 feet and 4 inches
from the receiving end of the reil. His examianation of
some of the fractured surfaces disclosed the vresence of
trensverse fisgsures, Mr. McCord zlso szid thet the Tail
wes rolled in 1806 and wes laid on another division in
1907; 1n 1917 1t was token up and relaid oa the divigion
on which this accident occurred. He did not think the
track was safe for a speed higher than 30 miles per hour,

An examination of the track in the vicinity of the
point of accident was sacCe by the Comrission's inspectors
on January 9 and the gauge cnd alignment was found to be
good but the reails were more or lesg surface cnd line bent,
Practically all ihe jJoiats were cither svainoing or churn-—
ing, due to the nature of tae so1l cnd bellast and the
excessive rainy weather which had jrevailed in thet section
for some time., Asg a result of this condition a slow order
had been in effect over this track since acout QOctober 1
which restricted the speed of passeanger treins to 30 miles
peT hour and freight trains to 2% miles per hour; it appear-
ed that the track was fairly safe for itnhese speeds.

This accident was caveed by ¢ broken rail, An investi-
gaiion into the reason for the feilure of this rail was
conducted by Mr. Jzmes E. Ho'ard, engineer—shysicist,whose
report immediately follows:

Report of the Engineer~Physiocist,

The rail which broke causing this accident,displayed
a nugber of transverse fissares; the presence of which led
to 1ts fractuze., It was 33 feet long, weirohing 75 pounds
per yard, Bessemer steel, znd rclled by the Maryland Steel
Company, August, 1806, heat nurber 34777,

The initial poinl of fracture made in the track was at
a tra sverse Tissure located 10 feet 4 inches from the re-
ceiving end. Thie fissure had a diaaeter of 1 5/8 inches,
Five other transverse fissures were displayed in the frag-—
mentation of the rail as 1t occurred at the time of the
accident., They ranged 1a diameters from 1 1/2 inches down
to 1/4 inch, The swsllcst fissure Tepresented one in its
early stepe of development. Its nucleus wWes CONCERTTLC
With a smell cresceat shaped surface of silvery lustre,

Braght faces, of silvery lustre, are charscteristirc
of trenverse fissurss during their incipient steges,until
they are developed and sir is admitted Tto the faces of
the Tracture,
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This rail, beyond the first complete fracture, was
broken successively into & number of smnall fragments by
the action of the wheels ef the engane of the derailed

train,

It 15 probable that the inatial fracture of the rail,
at the transverse fiesure 10 feet 4 incnes from the
receaving end, occurred and was completed under an esrlier

train,

The deru.ilment of the enzine and perchance some of
the forvard cars of tne Trein is couusonly the case when
a rail i1s broken with a transvcrse figsure. Depending
upon the location of the fissure, uwith respect to the
length of the rail, and the strength of the track struo-
ture, speeds as well, the enpine or car under which the
fracture actually occure usually remains on the rails,
those next following encountering a gap in the track are
derailed.

That this unusual dercilment weas due to the presence
of & broken rai1l when the engine of train No, 14 came upon
1t appears to be substaniiated by the cobservations of
Floyd Cobb, brakeman of trzin No. 18, which passed over
this track a short time before the derailuent. Unusual
sounds were heard when train No.1l8 was in the vicinity
of the point of accident, and which a few minutes later
occurred, The unusual sounds zlarmed «£r,., Cobb but his
feelings were not shared by others of the ti.ia. It 18
highly probeable that the actual rupture of the reaal
at 1ts imitial point occurred undcr tne forward ena of
train No, 16 and was heard Ly lhe brekenen ac the rear
end of 1t,

In thie connection 1t may be rcemarked that common
experience of those famliar with the sounds of running
machinery pay no attention to ordinary sounds, however
noisy the imachines may be, but an unusual sound ranediate-
ly attracts notice and directs attention to the place from
whence 1t 1ssues, Credence 1s given the impression Ie—
ceived by Mr, Cobb. It tallies vith other circumstances
of the case,.

The portion of the rail in advance of the initial
point of rupture 1e commonly exposed to severe blows by
succeeding heels and 1s breken into small fragments, If
inecipient trensverse fissures are present in this portion
of the r.uil they are or .:ay be displayed on scveral of
the short fragments.

On this occasion there were five additional fissures
displayed as previously remarked. Subsequent examination
revealed chree more fiesures in the 10-foot 4-inch paiece
of rai1l at the rceceiving end. In all this rail contained
nine transverse figsures in different stages of develop—
ment, All were located on the gauge side of the head with
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nuclei 1/& inch belor the runoing surface. This is nearer
the running surface than gencrally the case. Track con-—
ditions are such thet 5/8 inch or = little decper is the
more corwon depth below the top of ithe heca at which
traneverse fissures heve their loci. The influence of
track coaditione 1s shown by the fissures geacrally origin—
ating on the gauge side of the head.

A short fragment of this real, each end of which dis-
playcd a transverse fissure, was eXamined by planing off
the top of the head to the depth of the nuclei oi the
transverse fisgures and pickling tne exposed surface 1in
hot hydrochloric acid. A zone of metal along the maddile
of the width of the hesd displayed a genecrally chattered
state of the metal. This shatiered zoane had a width
avout four-tenths that of the head of the rai1l., It was
delined at each boundary by a pronounced longitudinal
Seam. A zone so coumplebely shattered as this 18 seldom
seen 1n the interior core of the head of a rail,.

Some special remaiks are celled 1or by reason of
this manifestation. It will be noted vhet this rail was
of Bessemer steel anc tnzt 1., nad been in gervice ia the
track for an 1ctervel of 33 yeels——a loag period. Traas-
verse figsures in Besggeiier rcils cre oy no aeans anigue,
Dete are not at hand whereby o direct comperison ccn be
Jade between open hearth and Bessemer rails, However,
there 1s no known specifiic reagon structural or che-ical
why transverse fissures should not eppear in rails rolled
Trom either of these vrocesses.,

In the present example attention centers on the de-
cidedly ghattered stece of the metal 1a the centrel core
0f the head of the rail. The several transverse fissuresg
nad therr nuclei at one edge, geuge side, of this shatter—
ed zoae. It sghould be remarked in passing thet the
shattered zone or core of tne head 1s believed to Tepresent
a condition which existed at the time of fabrication and
Tremained during 1ts entire period i1n service.

Other cxamples of transverse fissured rails have been
witnessed vhere the nucleil were within the shattered zone;
those 1n which the fissures originated in the sound metal
between the shattered core and periphery of the head;
and also examples have beun shown of transverse fissures
1n ralls in which no shattered metal was found. Three
sets of condivions are thus presented: transverse Ifigsures
where no shattiured metal existed; where there was a
shettered core the fissure occurring wivhin the limits of
the shattered metal; and where 1t occurred beyond the
limits of the shuttered steel.,
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Whatever the re}ation of thc cshastered retad mey be.
1ts 1influence for oy Mtigst longevity should be resson-
ably estzblished, @Aptioaged zoncs ropresent the results
oI snrainkage conditioms, Modified cooling condilions
nodify the development of cooling strains.

Shiinkage cracks 1ndicate the relief of inteinal
cooling straine, The aevelopment of a trancverse fiesuic
18 explained as the results of two definite causgs,
strains set up by the cold rolling action of wheels on the
head of the rzil and cooling strains acquired at the tiwe
of Tabrication. Cooling strains are relieved when the
metal yields by the forumzvion of cracks., One componett
affecting the metal gt the interior of the head is thils
elaminated, Is the eliminction of one of the two comr-
ponents an advantage, 1s an importent query. Ie the 1elief
of one of these sbtrains bemeficial as a whole, or is the
formation of shattering cracks a disawvantaoge offeetiing
the elimination of one component which has a teacency to
result 1n transverse fissures. Tiis 18 & question afect-
ing the aurability of rails a,ainst the 1ormction of this

dangerous type of fracture, =

Informetion upon this faccare must come from the
exzmination of a larger number of fissured rails. Efforts
to correct .n error must be preccded by a demonstration
thet 17 18 an error vhich is under consideratiols

Ample materizl s =vailable vo throw lignt upon
this matter., Between four {housana and five thousand
transverse Tissured rails per yeer have been reported.
Thesce examples oTe reported by the users of tae reils,
by the railroads. The roils re in tne possession of the
Terlrocds wnd aveileole for examinacion whenever the
Tellroads «re in readinessg o 1naugurate these tests,.

These remarks indicate one of tihne lines of 1avestiga-
tion which give promisc of furnishing informetion of
value. It is not considered corwendable that active
efforts are deferred by those who ore in position to
advence knowledge upon this type of rcil frazcture, regerd—
ed by all as one of the most dicguieting dangerous Types
thet 1s expericaced. The proolem i1s a general one, 400
widely distributed r1or an indivicducl Trocd to undertake,
but a joint problem for united effort. Some at lezast of
the elescnts involved in Lhe dispicy of tr.nsverse fis—
sures <re not cloudew in obscur:ty but admit of well
airected cfforts in thei: solution.

Bummaly

The repoxrt of the cngineer-physicist is thet chis
accrdent wos que to o broken r 21, oae , hich probeoly
broke under some otner tr-ia, ona 1T 18 (180 stoted that
the couse of 1ts breckin. aoy be troced to the presencse

of transverse iissureg.
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It 18 pointed out ithat tronsverse Iigsures ore
developed as a result of covling strains acquired at the
time of fabrication, and straiag set up by tne cold roli-
ing action of wheels. In the prescent casc taocre was a
shattered state of the wectial in the ccntral core of the
need of the rail, the transverse fissures having their
nucler at one cdge of this shattered zone. Tae cooling
streinsg were relireved when the metel yielded by the
formation of cracks, but the important quustion is wnether
tne relief of one of the t.o strains is benciicial as a
yhole, or is the formation of shavtering cracks a dis-
advantege offsetting the elimination of one of the com-
ponents, the cooling str.ins, which have a tendency 1o

Tegult in these fissures,

Attention 1s directed to the fact tnat there is
ample materiel avoilable i1n the hands of the reilreoads to
throw light on the subject rhenever the railroads aTe 1in
readiness 0 proceed, and that the problem is teo wvidely
distributed for one railroad to undertake, being a problem

calling for united effort,
Respectfully submitted,

W. P. BORLAND,

DirectoT.



