INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
FLORIDA EAST COAST RAILWAY NEAR WABASSO, FLA, ON NO-
VEMBER 14, 1924

Druorareer 23, 1924
To the Commassion
On November 14, 1924, theie was a dermilment ol a passenger
train on the Florida East Coast Railway near Wabasso, Fla , which
rosulted 1n the death ot 4 passengers and the mmjmy of 16 passengers

LOCATION AXD AMETHOD O OPI RATION

This accident occmnred on the second distiict of the noirthein divy
sion, which eatends between New Smyrna and Foit Pieice, Ila, a
distance of 1171 mules, this being a single-track lime, ovelr whieh
trams are operated by time-table and train oideis, no bleck-signal
system being 1n nse  The fitst mark of derailment occurred at a
powmt shightly moie than 1 mile north of the station at Wabasso,
approaching this point fiom the noith the tiack 1s tangent for a con-
siderable distance, while the made 15 practically level "The track
19 Laid with 90-pound 1a1ls, 33 feet in length, with about 18 ties to
the 121l lenpth, tie plated and single spileed, ballasted with about 14
inches of 1ock, and 15 well maintained

The weathet was clear and daik at the time of the aceident, which
occutred at about 6 25 p m

DESCRIP ITON

Southbound passenger train No 29 consisted of two express cars,
one mail cal, one baggage ca1, four coaches, two Pullman parlor cars,
and one coach, 1n the order named, hauled by engine 414, and was mn
charge of Conductor Jackson and Enpineman Thomas The fiist,
thind, and fourth cars were of steel constiuction and the parlor
cars wele ot steel-underfiame constiuction, the balance being of
wooden consliuction Tramn No 29 left Sebastian, 4 8 muiles north
of Wabasso, al 615 p m, 35 minutes late, and was approaching
Wabasso at a speced variously estimated to have been between 35 and
55 miles an howa when the deraillment occurred

The only car to be derailed was the rear car, coach 33, which
twined over to the left clear of ihe tiack, 1ts left side was hadly
damaged 'The balance of the train came to a stop with the 1ear car
739 feet beyond the head end of the derailed car
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SUMMARY OF ENIDENCE

Examination of the tiack showed that the fist maik of derailinent
was at a poinl about 4,300 feet no1th of whete the ca1 came to rest,
this maik being on a tie at a poini about 8 inches mside of the cast
or left rail, appalently having been made by the mside 1etaining
ring fiom one of the wheels of the derailed coach  Similar maiks
appeared from this point southward at mntetvals varying from 6 to
10 ties apairt, while flange mailis hegan on the ties on the mside of
the r1ght rail at a point 3,662 feet south of the first mark made by the
tefamming ring At a point 5 feet 11 inches faither south theie was
a mark on the outside ol the lelt 1ail about 3 inches 1in width made
by a flat swiface, apparently a wheel without a tue These vairous
maiks then led to the lett, and the ends of the ties weie badly bat-
tered {rom this pomnt to wheie the car came to 1est, an additional
distance of about 650 {eel About 181 feel noilh of wheie the cm
stopped there weie marks on the left side of each 1a1l wheie the
tiuclk under the head end of the car apparentlv left the 1a1ls  Tix-
amination of the 1ea1 truck of this ca1 showed that the tie and 1e-
taming rings of the lead wheel on the left side weie off the wheel
and hanging loosely on the axle

Engimeman Thomas said the speed was about 50 o1 55 males an
lhowr when he shut off steamn and made a biake-pipe 1eduction pe-
patatory to malking the station stop at Wabasso, but before the ex-
haust of this 1eduction ceased the biakes apphed m emeigenes, ap-
parenily due to the heaking of the tram line as a 1esult of the de-
railment  Conductor Jackson had been m the 1car of ihe cal just
alter leaving Sebastian, as well as al several times prion theieto,
but at no time had he noticed anything wiong and he said no daffi-
culty had been experienced with the brakes sticking He was
the fifth car l1om the 1ea1 when he felt a seivice application of
the an biakes followed munedrately by an emeigency application

Flagman Davis had potten off the 1ear of the 1ea1 car when the
gtop was made at Sebastian, at which time he noted that the an
brakes 1eleased propeily an the rear tiuck  When the tramn departed
Tiom that station he boaided the 1car of the car and r1ode on the
1ea1 platform until he felt the brakes begin to apply m service appli-
cation as the t1amn approached Wabasso, this was followed almost
mnmediately by an ecmeigency application, thhiowing him inside the
car, which tuined over bLefoie he was able to 1egain his [ooting
Flagman Davis said he had heaid no unusual noise nor had he
noticed anything unusual mn the 11cing of the car priot to the occu-
1ence of the acerdent, and he also said that he had nol smelled any-
thing mmdicating oveileated bialkes o1 wheels

Statements by the track supeivisor and section foleman weie to
the effect that the track was 1n good condition and safe for a mmeh
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higher 1ate of speed than that at wlich tiam No 29 was beng
operated  Wieckmaster Pope said he made a thoough examma-
tion of the derailed car and also of the tiack noith ol the point of
derailment but saw nothing other than a loose {1ie which could have
caused the accident o1 have conttibuted to its occurience

Ca1 Tnspectors Young and Sonnenbwig, of the Jacksonville Ter-
minal Railway, stated that they inspected coach 33 when 1t a1nived
m Jacksonville on November 11, and at that time they carded the
ca on account of the interval which had elapsed since the air brales
had last been cleaned Cai Inspector MceCall found no detects when
he mspected train No 29 prepaiatoiy to its depaiture on Novembel
14, while Car Inspector Kennaid, who mspecled the left side of
t1a1n No 29 at New Smyina, observed no defects on coach 83

The wheels 1n the 1ear fiuck of coach 33 weie 83-inch wheels with
steel tires which were shiunlk m place, alter which 1etaiming 11mgs
were applied to both the mside and outside surfaces of the wheels,
these 1etaming 11ngs bemg held 1n place by means of 10 five-eighth-
meh bolts passing thiough the relaming 11ngs and the body of the
wheels, the nuts of these bolts weie on the mside suifaces When
the defective wheel was examined afler the accident all the bolts
were mussing but one, while the 1emaining bolt was badly hent, none
of the missing bolts was {found  Neither the tize nov the biake shoe
showed any signs of having been overheated  The record ol 1epans
to this ear covering the perlod from June, 1909, to January 21, 1924,
showed that the ca1 was last given heavy 1epans on the latter date
and at that time two new ties were applied to the wheels The
loose tite was up to gauge and showed no effects of wear The
examation also showed that this tne could be ieplaced on the
wheel without heating, 1ts mside diameter bemng thiee thittv-seconds
mmeh larger than the exteinal diameter of the wheel conten

The evidence having mdicated thal the accidenl was due Lo a
loose t11e under coach 33, a further nvestigation to ascertam the
1eason for its failuie was made by My James E Howard, engimneer -
physicist of this bureau, whose 1epoit follows

RETORT O THF 1 NGINILR-PHYSICISD

The derailment of car No 33, of tiam No 29, southbound, ned1
Wabasso, on Novemher 14 last, was cleaily caused by a defective
wheel The lie of the east wheel of the leading axle of the 1ea1
t1nck of this ca1 was detached [10m 1ls center and beeame the proxi-
mate cause of the derailment

The 1ecords show that tlus em was bwlé at Wilmington, Del
Tebinary 1893, and that 1epairs upon 16 had been made f1om tine
to time at the St Augustine shops of the Flowwda East Coast Rail-
way Co, the last two of which were m Apul, 1922, and September,
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1925 After the last 1epans were made the ca1 was not retuined to
service untd January 22 of the present yean

On the formner ot the above two dates thiee axles weie put i the
two iiucks of the car, leaving the same tnes and wheel centeis 1n
place as before  Omn September 5, 1923, two new fires and one new
axle were put m o This was the axle upon which the wheel was
located which failed

1t appeais that the o1iginal wheel centers 1emaned on each axle
They weie of cast 11on, said Lo have been macde by Kiupp, and
brandec “ Patenled October 28, 18867 Tigwe No 2 1llustiales the
constiuetrion of these wheels  They conssted of a double plate cast-
1ron center, upon which a steel tite was shrunl, the tiie being fu ther
secuted by two retarungs 1ings, with 10 five-cighths-inch through
bolts  T'he 1mner and outer plates weie connected at inleivals by
webs, the sleetch of the wheel showing only the plates 1n ¢loss-section

Examunation of the tiunck ymmediately followimg the derartment
showed the ine of the wheel, nentioned 1m the fitst paragiaph above,
nad been detached fiom 1ts center, the i1elaming 11ngs loose, and
nie of the thiough balts missing  One bolt, considerably bent, 1e-
mained attached to the outer 11mg

The examnation of the failed wheel which was subsequently made
showed the outeide diamceter of the casl-1iom cenfer Lo he much
smaller than the inside diameter of the tue  Thete was a clearance
amounting to some thiee thuiyv-seconds of an mmeh  Through lack
ol 1etundity of the tiie a mole exact measmement of tlns elearance
was not ceternmined

The 11m of the cast-mron center showed wear .\ shght shouldel
had lbeen loimed at 1ts mner edee  Tlus was evidenee that some
looseness Dbetween the tue and the cast-ion center eaisted befoie
the deraalment cecured, furthermoie, that the cleatance between
theni must have been filled by a Iimex

The tiead of this tne showed practically no wear  Its diameiel
at ihe middle of the tiead was a hittle under 333/ inches The nside
diameter of the tue wag 2714 nches, the presciibed diameter for
this sized tue

An exanunabion of the maile of the failed wheel next {ollowed
The thiough bolts and retaming 11ngs wele 1emoved The axle
was stood on end and while i that position the lne was doven oft
1ts cast-iron eenter by mcans of blows of a heavy sledge  This das-
mounting was (lone wrhout special difficulty

Between this tne and 1te center was found a sheetmetal hnel,
ocenpying the clearance wlhich otheiwise would have existed between
then two diameters The liner was made up of thiee pieces, each
coverng one-thind the cincumference of the center, and was 3 mches
wide by 3814 hundiedths meh m thicknecs Tt was evident that such
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a liner had been used under the tire of the wheel wluch failed,
the abiasive action of wlich, with a somewhat loose fit, would
account for the slighi shoulder displayed on the 11m of the cast-non
centel

The center of this wheel was a Iittle larger 1n diameter than the
center of the failed wheel Theie was appreciable shrinkage of the
tie on 1ts center, as witnessed 1n knocking off the tne with a sledge,
although the measw ements would haidly account for any This tie
showed no evidence of having 1otated upon its center

The examination was next diccted to the 1ear axle of the tiuck
The 1etaming 11ings of one wheel weie 1emoved  The axle was stood
on end and the tire stiuck with the sledge as before Effoits to diive
it off were unavailing, the tite 1emaining fast upon its center

The tiies upon this axle showed wear The tieads weie woin hol-
low Measuiement showed a diameter a Little less than 3214 1nches,
that 15, an 1nch and a guatter sinaller than the wheels on the forwaid
axle of this tiuck

The tieads of tnes acquie a stale of mnteinal stran of compies-
sion stmilar to the cold 1olling stiains mtroduced 1n the heads of
1a1ls and for the same 1eason  Such mteinal stiains tend to 1elhieve
the mitial shiinkage stiams of tnes inbioduced when assembled The
1esidual stiains 1 the tiie of the wheel on the rea1 axle weie suffi-
clent to hold 1t fumly in place, notwithstanding the influence of
internal stiams which 1t had acquuied 1 se1vice
" In iespect to nuleage, the tiack 1econd of car No 33 showed a
mileage of 10,956 miles since the new tues weie put on the fo1waid
axle of the 1ear tiuck, that 1s, during the mnteival fiom January 22,
1924, to the date of derailmeni Sinece Apul, 1922, the mileage fou
the 1ea1 axle was 36,768 miles The total muleage [o1 the wheels on
the 1ca1 axle was not looked up

Swce the evidence presented by the faled wheel indicated that a
degiee of looseness prevalled piioy to the time of derailment, the gues-
tion ol cfficiency of wheel mspection 1s brought nto consideration
It will be assumed that the 10 1etaiming 11ng holts weie 1n place and
the wheel to all ontwaid appeaiance was 1 good orcer when nspec-
trong wele made at Jacksonville and at New Smyina last preceding
the time of 1ts failme The queiry ts whether such nspections could
meet such a case as here presented

There 15 no necessary relation between the 1etaining 11ing bolts
and the tue The bolts clamp the ietaiming rings to the wheel
center  The bolts mught be tight and the tie loose The load on
the axle swould close any clealance eaisting between the tue and its
center, 1n the lower part of the wheel, and presumably nuilify ham-
me1mg 1esults which depend upon sound emitted Unless 1t can be
shown thal mspection 18 adequate to detect the presence of a loose
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tie, then 1esponsibility fo1 such a conlingency attaches solely to the
opelation of assembling the tne upon its center, specthcally its
shrinlage fit

The shimkage should be sufficient to meet those changes 1n tem-
perature which noimally occm duting bralong, when the fire 1s at
least for a shoit time hotter than the wheel centel, and, fmthermore,
provide agamnst loss of shuinkage effect by reason of internal stians
acquured The failuie of this wheel appeais to have been due to
meilicient machine operations baving to de with giving the tue
sufficient shrinkage upon 1ts center, that a low maigin m shrinkape
strength also existed 1 the mate to the wheel which failed

While adequate shiinkage hts can doubtless be acquiied in the
use of liners, thenr employment causes an unceltainty 1n the machin-
g opeLations, desnable to avord  Taneis mn a wheel of this type
are not to be classed with shims mm dirving wheel tnes which aie
accessible and where oppoltunity to tighten them 1s present

SUMMARY

The failuie of the wheel m the tiuck of cax No 83, investigation
gshowed, wasg due to a loose tine The tne was detached fiom its
centel, theteby piecipitating the derarlmeni The tue was largen
than the center upon which 1t was assembled, the space hetween
them doubtless having been filled with a linct  The wheel center
showed weaxr, a shght shoulder having heen toimed on 1ts 1im,
appalently by the looseness of the inex

The tire of the opposite wheel, the mate of the wheel which failed,
was msecurely shiunk upon its center  This wheel had a liner
between the tne and the cast-1ron wheel center, a detail of construe-
tion prudently to be avoided

Inspection of the cquipment was regularly made and nothing out
of o1der digcovered prior to the accident The engineer-physicist
lias pomted out featuies 10 a wheel of this type which 1a1se a doubt
concelning the efficiency of mspection of a wheel on which a Joose
tiie 18 located T{ uncertainty attaches to such inspection, 1t places
g1eatel responsibility on the opelations of machiming and assembling
the tne on its center

Fach tire on this axle appeaied to have had mmadequate shrinkage,
one having failed, the other with a hmited maigin in strengih and
safety 1emaining

Responsibility for this deirailment seems to attach primarily to
an 1mploper shiinkage fit between ti1e and wheel center

Respecttully submitted

W P DBorvanp, Duector
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FIGURE No 1 —Appearance of truck after derallment, showing1etaining rings detached and tire loose on wheel center
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ricone No 2 —Showing comstruction of wheel whieh failed



