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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 

D E C T T I I B L R 23, 1924 

To the Commission 
On Novembei 14, 1924, theie was a dei ailment o l a passcngei 

tram on the Flor ida East Coast Ra i lway neai Wabasso, F la , which 
resulted in the death o l 4 passenger and the mju iy of 16 passengers 

L O G A P I O X A N D j W E T H O D OF O P l K i l X O N 

This accident occmred on the second distuct of the noithein divi 
sion, •which extends between N e w Smyrna and F o i t P ie ice , Fla , a 
distance of 117 1 miles, this being a single-track line, ovei which 
trains aie opeiated by time-table and tram oideis , no block-signal 
system being in use The fiist ma ik of deiailment occuiied at a 
point slightly moie than 1 mile noi th of the station at Wabasso, 
appioaching this point f i o m the noith the tiack is tangent foi a con-
sideiable distance, while the g iade is piactically lei el The track 
1 3 laid with 90-pormd lails, 33 feet in length, with about 18 ties to 
the ia i l length, tic plated and single spiked, ballasted with about 14 
inches of lock, and is well maintained 

The weathci was clear and daik at the time of the accident, which 
occmred at about 6 25 p m 

DESCBIPriON" 

Southbound passenger train N o 29 consisted of two express cars, 
one mail cai, one baggage cai, four coaches, two Pullman parlor cars, 
and one coach, m the order named, hauled by engine 414, and was m 
chaige of Conductoi Jackson and Engineman Thomas T h e fiist, 
thud, and fourth cais -weie of steel construction and the parlor 
cars we ie of steel-under f iame constiuction, the balance being of 
wooden consLiuction T r a m N o 29 left Sebastian, 4 8 miles north 
of "Wabasso, at 6 15 p m , 35 minutes late, and was approaching 
Wabasso at a speed variously estimated to have been between 35 and 
55 miles an horn •when the derailment occuired 

The only car to be derailed YI as the reai car, coach 33, which 
turned over to the left clear of the t iack, its left side was badly 
damaged The balance of the t i a m came to a stop with the lear car 
759 feet beyond the head end of the deiailed car 
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SUSOIAItY OF EVIDENCE 

Examination of the tiack showed that the hist mailt of dei ailment 
was at a point about 4,300 feet noith of wheie the cai came to xest, 
this maik being on a tie at a point about 8 inches inside ot the east 
or left rail, appaiently having been made by the inside l e taming 
ring f i om one of the wheels of the derailed coach Similai maiks 
appeared from this point southward at mteivals v a i y i n g from 6 to 
10 ties apait, while flange maiks began on tho ties on the inside of 
the l i gh t rail at a pomt 3,662 feet south of tho first mark made by the 
l e t ammg l i n g A t a point 5 feet 11 inches faithei south theie nas 
a maik on the outside o l the left i a i l about ;5 inches in width made 
by a flat suiface, appaiently a wheel without a tnc These rations 
maiks then led to tlie left, and the ends of the ties we ie badly bat­
tered f i o m this point to whoie tin car came to lest, an additional 
distance of about 650 leet About 181 feet noith of wheie the cai 
stopped theie we ie maiks on the left side of each i a i l wheie the 
tiuck undei the head end of the cai apparently left the lails Ex­
amination of the leai tiuck of this cai showed that tho tne and le -
tammg rings of the lead wheel on the left side we ie off the wheel 
and hanging loosely on the axle 

Engmeman Thomas said the speed was about 50 oi 55 miles an 
houi when he shut off steam and made a biake-pipe 1 eduction pie-
p a i i t o i y to making the station stop at Wabasso, but befoie the ex­
haust of this Ieduction ceased the biakes applied m eme igenn , ap­
paiently due to the bieakmg of the t i am line as a lesult of the de-
la-ilmcnt Conductoi Jackson had been m the leai of the cai ]ust 
aftei leaving Sebastian, as well as at seveial times p n o i thcieto, 
but at no time had he noticed aivjthing wiong and he said no diffi­
culty had been expeueneed with the biakes sticking H e was m 
the fifth cai f iom the leai when he felt a seivice application of 
the an biakes followed immediately by an emeigency application 

Flagman Davis had gotten off the icar of the leai cai when the 
stop was made at Sebastian, at which time he noted that tlie an 
brakes leleased piopci ly on the l eai tiuck When tho t i a m depaited 
f i om that station he boaided the leai ot the cai and lode on the 
leai p la t fo im until he felt the biakes begin to apply in sen ice appli­
cation as the t i am appioached Wabasso, this was followed almost 
immediately by an emeigency application, t h iowmg him inside the 
cai, which turned ovei befoie he was able to l e g a m his footing 
Flagman Davis said he had heaicl no unusual noise noi had he 
noticed anything unusual in the u d m g of the cai p n o i to the occm-
icnce of the accident, and he also said that he had not smelled any­
thing indicating oveiheated biakes oi wheels 

Statements by the track supeivisoi and section foieman weie to 
the effect that the track was m good condition and safe foi a much 
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highei late of speed than that at which t i am X o 29 was being 
opeiated Wieckmastei Pope said he made a thoiongh oxaimna-
tion of the dei ailed cai and also of the tiack noith o i the point of 
deiailment but saw nothing othei than a loose tne which toultl have 
caused the accident 0 1 have eontiibnted to its occiiucnce 

Cai Inspectors Young and Sonnenbmg, of the Jacksonville Ter­
minal Rai lway, stated that they inspected coach 33 when it a i l ived 
m Jacksonville on Novembei 11, and at that time they carded the 
cai on account of the mte iva l which had elapsed since the air brakes 
had last been cleaned Cai Inspectoi McCal l found no defects when 
he inspected tram N o 29 p iepa ia to iy to its depaituie on Novembei 
14, while Cai Inspectoi Kennaid , who inspected the left side of 
t i am N o 29 at N e w Smyrna, obseived no defects on coach 33 

The wheels in the leai t iuck of coach 33 weie 33-mch wheels with 
steel tries which weie shiunk in place, aftei which le tammg l ings 
weie applied to both the inside and outside suifaces of the wheels, 
these le ta imng l ings being held in place by means of 10 five-eighth-
mch bolts passing thiough the le tammg l ings and the body of the 
wheels, the nuts of these bolts weie on the inside sui faces When 
the defective wheel was examined aftei the accident all the bolts 
weie missing but one, while the lemammg bolt was badly bent, none 
of the missing bolts was iound Ncithci the tne noi the biake shoe 
showed any signs ot having been oie i heated T h e lecoid o i lepans 
to this cai co ienng the penod from June, 1909, to Jaimaiy 21, 1924, 
showed that the cai was last given heavy lepans on the lattei date 
and at that time two new tnes we ie applied to the wheels The 
loose tne was up to gauge and showed no effects of weai The 
examination also showed that this tne could be leplaced on the 
wheel without heating, its inside diametei being thiee thutv-scconds 
inch lnigei than the external diametei of the wheel cnitei 

The endence having indicated that the accident was due to a 
loose tne undei coach 33, a fmthei investigation to ascertain the 
leason foi its fa ikne wTas made by M i James E H o w a i d , engmcei-
physicist of this bmeau, whose lepoi t follows 

K E F O U T or 1 1 1 I. ] NGTNlMt-rHTSICISr 

The deiailment of tar N o 33, of t i am N o 29, southbound, neai 
Wabasso, on Novembei 14 last, was cleaily caused by a defective 
wheel The tne of the cast wheel of the leading axle of the leai 
tiuck of this cai was detached i i o m its centci and became the p iox i -
matc cause o i the deiailment 

The lecoids show that this cai was built at Wi lming ton , D e l , 
I ' eb iua iy 1893, and that lepans upon it had been made f i o m time 
to time at the St Augustine shops of the F londa East Coast Rai l -
way Co , the last two of which weie m A p n l , 1922, and Septembei, 
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1923 A f t e i the last lepans weie made the cai was not ictuined to 
scivice until Januaiy 22 o l the piescnt yeai 

On the foimer of the aboie two dates thiee axles wc i e put in the 
two tiucks of the cai, leaving the same tnes and wheel centeis m 
place as befoie On Septemboi 5, 1923, two new hies and one new 
axle were put in This luiii the axle upon which the wheel was 
located which failed 

I t appeals that the ongmal wheel centeis lemaincd on each axle 
They we ie of cast non, said to have been made by K i u p p , and 
bianded " Patented Octobei 28, 1886 " F igu ie N o 2 lllustiaLes the 
constiuction o l these wheels They consisted of a double plate cast-
non ccntci, upon which a steel tne was shiunk, the tne being fuithei 
seemed by two lc tammgs ungs, with 10 fivc-cighths-mch through 
bolts The mnei and ontei plates were connected at inteivals by 
webs, the sketch of the 'wheel shoeing onrj the plates m cioss-section 

Examination of the tiuck immediately following the dei ailment 
shov cd the tne of the wheel, mentioned m the fiist pa iagiaph aboi e, 
Had been detached f iom its centei, the letainmg l ings loose, and 
nine of the thiough bolts missing One bolt, considerably bent, re­
mained attached to the ontei l ing 

The examination of the faded wheel which was subsequently made 
showed thp outride diametci of the casL-non centei to be much 
sinallei than the inside cliametei of the tne The ie was a cleaiance 
amounting to some thiee ( lml \-seconds of an inch Through lack 
oi lotundity of the tne a moie exact measuiement of this cleaiance 
was not deteimined 

The n m of the cast-non centei showed wear A slight sliouldei 
had been lo imed at its ninei edge This was ei idence that some 
looseness between the tne and the cast-non centei existed befoie 
the dei ailment occui ied, furtheimoie, that the cleaiance between 
them must have been filled bj a Imci 

The dead o l this tue showed piactically no weai I ts diamotei 
at lhe middle of the tiead w as a little undoi 33% inches The inside 
diameter of the tne was 2714 inches, the picscubecl diametei foi 
this sized tne 

A n examination of the mate of the failed wheel next followed 
The thiough holts and ictannng rings weie lemoved The axle 
was stood on end and while in th.tt position the tne was duven off 
its cast-non ccntci by means of blows of a heavy sledge This dis­
mounting was done wilhout special difficulty 

Between this tne and its ccntci was found a sheelmctal lmei , 
occupying the cleaiance which othei wise would l u i c existed between 
then two diameteis The linci was made up of thiee pieces, each 
coveimg one-fluid the ciicumfeience of the cenLei, and was 3 inches 
wide by 2>y2 hundiedths inch m thickness I t was evident that such 
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,i linei had been used undei the tne of the wheel which failed, 
the abi asive action of winch, with a somewhat loose fit, would 
account foi the slight shoulclei displayed on the n m of the cast-non 
centei 

The center of this wheel was a little la igei in diametei than the 
centei of the failed wheel The ie was appieciable shrinkage of the 
tne on its center, as witnessed in knocking oil the tne with a sledge, 
although the measmements would haidly account foi any This tne 
showed no evidence of having lotated upon its centei 

The examination was next duocted to the leai axle of the tiuck 
The ic tammg lings of one wheel weie lemoved The axle was stood 
on end and the tne stiuck with the sledge as befoie EfFoits to duve 
it off weie unavailing, the tne lemaming fast upon its centei 

The tnes upon this axle showed weai The tieads we ie worn hol­
low ileasiuement showed a diametei a little less than 321/a inches, 
that is, an inch and a quaitei smallei than the wheels on the f o i w a i d 
axle of this tiuck 

The tieads ot tnes actum c a state of internal strain of compies-
sion similai to the cold lol l ing stiams mtioduced m the heads of 
lails and fo i the same leason Such internal stiams tend to lelieve 
the initial shimirage stiams of tnes inLioduced when assembled T h e 
lesidual stiams m the tne of the wheel on the reai axle we ie suffi­
cient to hold it h imly in place, notwithstanding the influence of 
internal stiams which it had acquncd in seivice 

I n lespect to mileage, the tiack leco id of cai N o 33 showed a 
mileage of 10,956 miles since the new tnes we ie put on the f o i w a i d 
axle of the leai t iuck, that is, duimg the mteival f i o m Januaiy 22, 
1924, to the date of deiailment Since A p u l , 1922, the mileage foi 
the leai axle was 36,768 miles T h e total mileage foi the wheels on 
the leai axle was not looked up 

Since the evidence piesented by the failed wheel indicated that a 
deg ieeof looseness pievailed p n o i to the time of dei ailment, the ques­
tion of efficiency of wheel inspection is brought into consideration 
I t TVill be assumed that the 10 le ta imng ung bolts we ie in place and 
the wheel to all ontwaid appeaiance was m good oidei when inspec­
tions we ie made at Jacksonville and at New Smyrna last piecedmg 
the time of its faihue The quei} ' is whethei such inspections could 
meet such a case as heie piesented 

The ie is no necessary relation between the le ta imng u n g bolts 
and the tne The bolts clamp the le tammg rings to the wheel 
centei The bolts might be t ight and the tne loose The load on 
tho axle would close any cleaiance existing between the tne and its 
centei, m the lowci pa i t of the wheel, and piesumably nullify ham-
meiing lesults which depend upon sound emitted Unless it can be 
shown that inspection is adequate to detect the piesence of a loose 
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tne, then 1 esponsibihty foi such a contmgency attaches solely to the 
opeiation ot assembling the tne upon its centei, specifically its 
shrinkage fit 

The shimkage should be sufficient to meet those changes m tem-
peiatuie which noimally occm duung biakmg, when the tire is at 
least for a shoit time hottei than the wheel centei, and, fmtheimore, 
p iov ide against loss of shimkage effect by reason of internal stiams 
acqimed The failuie of this wheel appeals to haie been due to 
inefficient machine opeiations having to do with g iv ing the tne 
sufficient shimkage upon its center, that a low m a i g m in shimkage 
strength also existed m the mate to the wheel wdnch failed 

W h i l e adequate shimkage fits tan doubtless be acqimed in the 
use of hneis, then employment causes an unceitamty in the machin­
ing opeiations, desnahle to a io id L m e i s m a wheel of tins type 
are not to be classed with slums m dur ing wheel tnes which aie 
accessible and where oppoitunity to tighten them is picsent 

SUMMARY 

The failuie of the wheel m the tiuck of cai N o 33, investigation 
showed, was due to a loose tne T h e tne was detached f i o m its 
centei, theieby piecipitatmg the dciailment T h e tne was la ige i 
than the center upon which i t was assembled, the space between 
them doubtless having been filled with a hnci The wheel centei 
showed weai , a slight shouldei having been fo imed on its inn, 
appaiently by the looseness of the linei 

Tho tire of the opposite wheel, the mate of the wheel which failed, 
was insecurely shiunk upon its centei This wheel had a llnei 
between the t i i e and the cast-non wheel centei, a detail of construc­
tion piudently to be avoided 

Inspection of the equipment was rcgulaily made and nothing out 
of o idei discoveied pno i to the accident The engmeei-physicist 
has pointed out featuies m a wheel of this type which laise a doubt 
concerning the efficiency of inspection of a wheel on which a loose 
tne is located I f unceitamty attaches to such inspection, it places 
gieatei responsibility on the opeiations of machining and assembling 
the t n e on its centei 

Each tire on this axle appealed to have had inadequate shrinkage, 
one having failed, the othei with a limited m a i g m in stiength and 
safety l emammg 

Responsibility foi this dei ailment seems to attach p i i m a n l y to 
an impiopci shimkage fit between tnc and wmeol center 

Respectfully submitted 
W P BORLAND, Dviectoi 



F I G U R E No 1 —Appearance oi trwck after deiailment, shawms le ta imng ruigs detached and tire loose on wheel center 
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FlGuiiB N o 2 —Showing construction of wheel which failed 
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