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Railroad: 

Date 

Location: 

Kind of accident1 

Train involved: 

Train number 

Engine numbers. 

Consist. 

Sr^eed 

Opera tion: 

Trg ck. 

Weather. 

Time: 

Casualties: 

Cause * 

Seaboard Air Line 

January 11, 1949 

Bay Lake. Fla. 

Derailment 

Passenger 

46 

Di^sel-electric units 3010, 
3103 and 3017 

16 cars 

75 m. a. h i 

Signal indications 

Single, tangent. level 

Cle^r 

6.11 p . rn. 

1 killed; 76 injured 

False flange risulting from 
slid-flat driving wheel 



INTERSTATE GoIv^RCE COIMSSICN 

INVUCTIGaLTICN NO. 3S26 

IN THE TATTER OF MAKING OCCIDENT INVESTIGATI0N RSFORTS 
UNDER THE ACCIDENT REPORTS ,.CT OF 1AY b, 1910. 

SEABOARD xilR LIKE RAILROAD COMPANY 

Kirch 30, 1949 

Accident at Bay Lake, Fla., on lanuary 11, 1949, caused 
by a falce flange resulting from a slid-fl^t 
driving wheel. 

1 
REPORT OF THE CONCESSION 

F^TTERSON, Commi o S i o n s r . 

On January 11, 1949 , there was a derailment of a 
passenger train on tne Seaboard .̂Ir Line Railroad at Bay 
Lake, Fla., -vhich resulted m the death of 1 dining-car 
ena-loycs, and the injury of aO passengers, 4 Pullman 
employees, £1 dining-car employees and 1 train-service 
ecrcioyee. Tliis accidoat v.as investigated in conjunction 
w u h representatives of the Florida Railroad and Puolic 
Utiliti3s Commission. 

1~ 
Under authority of section 17 (S) of the Interstate Com­
merce Act the above-entitled proceeding was referred by the 
Commission to Commissioner Patterson for considerition and 
disposition. 
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Location of Accident and Method of Operation 

This accident occurred on that part of the North Florida 
Division extending between Viami and YMldwood, Fla., 273=8 
miles. In the vicinity of the point of accident this is a 
single-track line, over which trains are operated by signal 
indications. At Bay Lake, 24o 042 miles north of Miami; an 
auxiliary track 910 feet in length £arallols tho main track 
on tho west. Tho accident occurred on the m a m track at the 
pomt-of-switch of the north switch of the auxiliary track. 
The main track is tangent throughout a distance of 15 miles 
Immediately south of the point of accident and 25,2 miles 
northward. The grade is practically level. 

The structure of the main track consists of 100-pound 
rail, 59 feet in length, laid ne^ during 1946 on an average 
of 22 treated ties pur rail length. It is fully tieplated, 
single-spiked, provided with 4-hcle joint bars and 10 rail 
anchors to the rail length. It is ballasted with crushed 
stone to a denth of 6 inches b«low tho ties. 

This carrier's operating rules read in part as follows: 

720. Employes should notice the condition of 
all passing trains, and if they observe any con­
dition liable to cause accident, they will notify 
the men upon the train by proper signals, always 
giving a signal to stop, if in their judgment the 
train is endangered by the defect. The trainmen 
should always observe the trackmen and other 
employes as they pass, and be on the lookout for 
signals from them. 

721, Enginemen and firemen must * * * frequently 
look back, especially while rounding curves, to see 1 

whether train is intact. 

Timetable special instructions read in part as follows 

When other defects exist rendering an engine unsafe 
for maximum speed, superintendent will designate in 
each such cast, the reduced maximum speed to be observed. 

* * * 

On July 1 9 1944, a bulletin was addressed to enginemen 
and read In part as follows* 
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BULLETIN TO ALL CONCERNED: 

On Multiple Units, Diesel electric locomotives on 
high speed stream lined or main line through passenger 
trains, a Fireman (Helper) shall be in the cab at -ill 
times when the train is in motion. 

Duties of Fireman (Helper): 
* * * 

1. Engine rooms will be patrolled by Fireman 
at station stops or when the train is stopped 
for other reasons * * *. 

* * * 
If cab alarm sounds while train is in motion stop will 
be made if necessary until the cause can be determined 
and difficulty remedied if possible, 
* * * 

In the vicinity of the point of accident, the maximum 
authorized speed for Diesel-powered nassenger trains is 75 
miles per hour. 

Description of Accident 

No. 46, a north-bound first-class passenger train, 
consisted of Diesel-electric units 3010, 3103 and 3017, 
coupled in multiple-unit control, one baggage-dormitory car, 
four sleeping cars, one dining car, four sleeping cars, one 
observation-lounge-buffet car, one dining car, three sleeping 
cars and one lounge-observation car, in the order named. All 
cars were of steel construction. This train departed from 
Miami at 1 45 p. m. , on time, passed NU Cabin, the last open 
office, 28.92 miles south of Bay Lake, at 5:47 p. m», 18 
minutes late, and while it was moving at a sp^ed of 75 miles 
per hour the left rear w h ^ l of the front truck and the rear 
truck of the second Diesel-electric unit, the third unit and 
the first to twelfth cars, inclusive, were derailed at the 
north switch of the auxiliary track at Bay Lake. 

Tho Diesel-electric units and the first car remained 
coupled and stopped with the front end of the first unit 
2,651 feet north of the; point of derailment. This portion 
of tho train remained upright on tho roadbed and in line with 
it. Separations occurred at each end of tho second to the 
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fifth cars, lacluslve. The second c~r stopped on its side, 
west of tie m-in tr^ck ind at ?<n aj-ole lb dogr-j?s to it, 
with cn c end on tne track 610 feet n )rt_n of tho r-cmt of 
der :la-nt. The third c i r s t c r r 3 i uir^'ht, 78 feet v 3 3 t of 
tho main tr^ck and p-arillcl to it, with the -"rent end about 
20 ft ct south of the s-cond car. The fourth car stopa . d 
ua^ght °ni it an rnglu of 75 deg^e^s to the ."am trie!:, 
with tho so a oh end on the ro"dbcd and the /_ arth end 5 ,\ ~t 
s^uth of t h j third car. Tho fifth c jr stoppe-"1 on its side, 
west of the ^ an track: t an <n£le of 45 degrees to it, 
with iht front end obouc 10 ieet south if t h v j lourth c r and 
the south end ^n the roadbed, I V s^ith to ti ilfth c .rs, 
mclu^w?, r^mam^d coupled at c^ch end - n\ stopped upright, 
v;ihh th- front ,nd cf the sixth c~T' ^oout 70 ft at vest of 
the tniij track ^ad 600* r a-t north of th -omt of derailment, 
ind the re r end of the t*-alf th car on thj redb^ d and 32 
foet north of the ruxili.'r; tr*ok switch. The second Di-s.i-
olectrie unit n ib L c n s i cK r-bly d°ra_'god, and the third Diesol-
electnc unit wis billy d ''-.god in ^ ; i e de c ->il-po-at and by flivi 
The second to o^atr cars, inclusive, were b < - dly d̂  mged, ana 
the other d.rnled cars were aoatj or J-OSS damaged. 

The conductor was injured. 
The wither was clc:r at the ti^i i • th_ icc :d:nt, which 

occurred *»oout o' 11 i . 

Unit .3103, th- sjccr.d Diesel- . 1 .etne unit of No. 46, 
is a booster unit of the 0-6-6-0 t y r ' nd is not xresided 
with . control cooj irtmont, It was built in 1939. It is 
67 fo*. t in lengtn ov-r end-sills, and : ts veng'at ±n working 
order Is 295,960 pounds. This unit is eguip^cd with two 
6-wh^cl true] c of the sT*\ing-notion equalised ty~>e* The 
wh'je!oase >Z e^ch truck is 34 f-et 1 inca leng, md th ; cen­
ters nf t"a trucks arJ spaced 4t feet apart. The specified 
diameter of the wheels is 36 inches. The T̂or. 1 aid 3 pairs 
oi M'aels :f ach trick are ari^irg 'heels, A tract: ur m-t^r 
is counted b-t^een - ich a ir of these / h> =,ls, nn^ tr unseats 
power to :ich ando bv a pinion >n the ir/Uurj shafting that 
engages' a ri-g go" c j ) ^ the - xl , On. sot :f re^rirg per ixlc 
is used, ind the ge ir'-1 "uid hoirinf, are mounted panllel to th? 
inner surface of each driving wiu el, Tn-„ voters on ea^h truck 
are : ate rconnocted through the r.cUr central-circuit. Trac­
tion motors are fie^oure-ventil ited oy a blower syston. The 
middle pair of A<1'K ol.-> of ^oh truck ire ldl^r vh^els, mad iro 
provided _ or weight aistributie: . A tr ̂ m-h: ,tmg b 5 . 1 ,r :s 
at one end an 3 r* fu.I-oil t-jnk ]s n t tho . ithor end. ^t tie 
boiler end, eioh ^a. r of driving, wheels supjo^ts 50,550 
pomade, xaC the idl , r wheels, 48,660 ^oiude . at tho fuel-oil 
end, each T-if >f driving wheels s u i % r t s rO,J50 pounds, J n d 

the idler wheels, 4^,300 pounds. 
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>vh.,n two or Lio ̂  D J . ~ . 1 - -1 ,ct ric onitt ""r_ o~m^i > in 
.^lt: -1 -unit c:ntrol, in. cy,:rcllir p, arte ^ c ̂ , gather 
with each visa.1! xy 'Vc_tors .o \rh<- - 1 - r"> i±) Va a, h^t-oi"^ „ J -
lan , lo' d-uoto^j ;ru l o w - 1 : s u ^ o ia._p5 ind an audible 
sign I connected t-» L i ' - ground *"^toctivo r^3ay 373ten, i'o 
int-j?conacf^d b^tw units by c\bles« //ĥ a so connected, 
the control cf -11 units I L und̂ r t u^ charge of tn 1 un?ino-r!s 
throttle, ^hich controls the injection of f u u l througri a 
governor ^ysteru Both tr-ction-niotars of -nch truck are 
connected to operate m series, 1, a » r a l l J l » or in • jrall-1 
with tield shunting. The changes fre^ on^ connection to 
another are c.sigr.nt^d as tr nsitionc, and are corr^latod //5th 
the sp^ed. 

Tho Vieel-slip mcjc'tor Ii is illuminated no-entanly 
during transition fror ser:. ̂  to r .-1, or b^r tn„ 3li r.jr^ 
~>f c ay fair o" notor-driv^n v'j .l̂ c ^^cep-1- Junr - lo~*; spool, 
this Larap will be cont:nu ;>usly li~ht-d a-^^^r ny -i.ir of 
note-r-driver wheels ceases t"> rotate beca-^ if t r e f ulur& 
either of tho rm^-and-pina on glaring T of tla. ir^ture 
sraft booa'inas, ori i t will continue t a be illumn^t^d under 
thes° coniitl 'ro v/ĥ lo c'-ro :t 1? su • lit d to the aatcr* 1 

G-rcuni protective ^lay^ r-„ -r.vi-V i fei each truo-k nd are 
so rrangud th it 0 groun'ixp of t^ . ,lt,ctr_ô l circuits, or 
a flashever, rili en^rp"1 a tie r 1 ~y ind c! n-^ the governrr 
setting of th^ Diesel ^tor affect-;, t idling position^ 
Wh^n this .ecur tne gr ounJ -in. ic it^ r 1\ 1 cntod on tre 
Diesel-a tor control prn-1 D O C - J O ^ S illunm t mi in " unable 
alirr: sounds in the oontr 1 c~ J r jt ,-nt. 

The arr^tu -"^ "f ̂ c 1 traction t ir is support1 1. 
parallel t v ito 'riving-wh' ̂  1 <xlo by a shaft, ""-nd rev .Ives 
at z" oh end within r^lljr bo~nn-s. These beirir^o consist 
^ an i&^o1, oly of 1< b 1 1 1 at j e l rollers ia£-rtcd in br^uzt 
c^g^s, or- f-- .retort,, They r.tote around an i n r a c e ̂ nd 
within on out Br rac^. T„e mr^r r̂ C'-s 1^0 secured on th * 
sh'ft by c h r m K O g e . T'1 reliefs .t the co nutator-ond 
aver^ ge 1.077 1 noh.j m 11 a. i3t ur by 1. 0O6 inch'. 3 long. The 
rollers .t t(iu r,inic,i-cnl av^r, 'f 1.501 inches m di e t e r 
by 1.506 inches lon^. Those r o J lcr-bs ̂ ring uoeoiblies are 
lubricated by g r ^ ^ , :nJ ire soaled ogniast tho entr:rce c f 
dirt or .watt-r by bearing cap-plates. The traotion-aotor 
assembly and rt-lited bear:ngs .ere 0 iji^ei to the No. 3 lxle 
of tne front truck unit 3103 on April Q3 1^48, n̂d wore 
cleaned and inspecteu on October 50, lr'i8. At t l' t tice a 
1-rmuto dieloct^ic test o f 1,500 v.;lt3 wis nide. This no tor 
was last £rr-as-jd at Hialeih, " ^ 1 a . , on Janiary 10, 1949, ani 
2 ounces f̂ gr^asj w^ro a^-lio^ to the b?arir_s. Tne shop 
nractice of tie! s carrie" reiu^ res inspection 0 n a^-tu^e 
bo-rings after 200,000 i:ies. At the t i^o of th= ^cci^ent, 
the accurr.ul0 ted 'lileage v\ia 149,37" niler. 
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The wheels on the fro. 3 rxle mero ^ultiple-woar wrouc.ht-
steel type BP wheels m?nuficturei fur^ng April, l&-±7, and 
mounted new on the axle cn -larch BO, 19-13. No further wheel-
?hcp records are avail^bl^ is to the dite these whs-Is were 
applied to the truck:. 

The third Diesel-electric unit and the first, sixth, 
eignth, eleventh and twelfth cars here equinced with tight-
lock cnupljrs. 

Discussion 

As No. 46 v as approaching Bsy Lake, th^ speed vvas about 
1Z ' i i ^ por houi, as indicated by the speodineter with which 
tr~ first Di .sel-electnc unit tACS oquir pad, The engineer was 
alone in the control compartmant at the front of the first 
Diescl-etectric unit, the fireman was m the engine compart-
ment of the second unit, and the members of the train crew 
were m various locat: ons throughout the cars of the train. 
Signal 7928, governing north-bound movements and located 
1.11 Ciiles south of the north 3witch of tne auxiliary track 
at Bay Lake, indicated Clear. The first that the members of 
the crew knew of anything being wrong was when the derailment 
occurred and the brakes be care e applied in emergency. 

Examination after the accident disclosed that the inside 
spikes holding the west stock rail, the closed-point side, 
had been partially pulled, the tieplates had been forced out-
wara on the ties, and the stock rail had been canted and forced 
outward. The switch was lined for mam-tracK movement and 
locKed. The gat) between the switch point and the stock rail 
was about 1-1/2 inches. At a point accut 12 feet south of 
the west switch poiat, where the distance between the gage 
sides of the switch rail and tn. stock rail was 3-3/4 inches, 
the gage side of the stock rail was scraped to a depth of 3/8-
m c h below the top cf the rail. This scraping mark continued 
to a point about 44 feet northwaid, where one wheel had dropped 
to the tons o!* the t: cs inside the vest rail. The wheel con­
tinued on the ties in Gide the west rail to a point about 85 
feet north of the switch, where the joint bars were torn loose 
and where the general derailment occurred. 

Examination of the front truck of the second Diose}-
electric unit disclosed that the bearings of the armature of 
the tractor-motor, which was driving the third pair of wheels, 
had been overheated and had seized. I\S a result, the third 
p u r of wheels stopped rotating, and there were slid-flat 
spots about 9 inches long cn thv triads of these wheels. 
Apparently, the wheels had turned slightly after the first 
spots were made, as another flat soot about 9 Inches long 
overlapped the first slid-flat spot: ON each wheel tread. These 
slid-flat spots were about 9/16-inch deep. A false flange, 
about 1/2 inch wide by 1/2-Inch in height, had been formed on 
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the outer edge of the tread. At other points on these wheels 
the tread-wear was negligible, m d tne flange height and thick­
ness conformed to good contour and were within the specify ed 
limits of the carrier. The outer face of the rim of the left 
No. 3 wheal of the front truck was cut to a maximum depth of 
1-3/c' inches. This cat formed a chord about 13 inches in | 
lengthy and it was about 3 meres above the tread at the cen­
ter of the chord. The scraping Tark on the stock rail of the 
turnout, the displacement of the stock rail, the marks on the 
track structure immediately north of the switch points, and 
the marks on the left No. 3 wheel of the front truck of the 
secord unit indicate that the outer edge of the wheel rim was 
lowered sufficiently, by the excessive tread werr resulting 
from the slid-flat spots, to engage the inside surface of the 
head of the stocK rail and to force the rail outward until the 
gage widened, then this wheel dropped inside the rail imme­
diately north of tne switch points* Apparently, th^. rail then 
returned to a more or less upright position, because the 
following wheels did not become d^r^iled until the track be­
came separated about 85 feet nortn of th3 switch. 

The roller bearing it tre commutator-jnd of the traction-
motor armature had "jalei to t;u extent that the inner race 
wis heavily scored -nd ;,as fractured ?t one place. At the 
point of fracture tre metal w^g slightly blued. Th. outer 
race wis not bioken. All rollers of this b-;a.ring were damaged, 
Som~ wert bjdiy deformed fnd flattened. Sxceot for three 
smell pi^c-s, the bron^ separator cage WJS destroyed. This 
be .ring bore evidence o^ living be on ov^rhe ited to ' high 
degree. The roller baling at the pinxon-end of th« armature 
also had failed. The inner race w^s cadly scored. The rolaers 
were slightly deformed, and seme were co-'ted with mjtal from 
the separator cage, whioi \ as broken into six pieces. This 
blaring o.lso bore jvadencc of having been overheated to e high 
degree. According to a report of t ne -^penntendent of fuel 
and water service of tne railrotd, only 0.787 gram of grease 
retrained in the commutator-end bearing, and 0.1078 gr'm of 
grease in the pm5on-cnd owaring. The report cont aned tiu 
statements that, because of che nigh degree of heat, it is 
probable that the grease nad melted and had drain 3d from the 
grease application pipes, that the depth of hsriness of tne 
rollers of the failed bearings could not be determined because 
overheating had changed the structural characteristics of the 
metal, and that tne steel of both bearin-s contained "coo many 
inclusions to be considered c.s good bearing steel. | 

The first mai k on thd track structur indicating a slid-
flat spot of any considerable depth appeared on the west rail 
at a point V±»£ miles south of the point of derailment. This 
was a scraping mark on thj outside edge of th„ top surface of 
the rail neir \ facmg-point switch. This mark then crossed 
over the stock rail of the turnout. Similar marks appeared 
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on the east rail at this location. T.ao frog in the .vest rail 
was scored a distince of 7 inches on the top surface. From 
this point northvird to Bay L?KO similar narks were found on 
rails and frogs at all ev--j tciiLS, nurp^rou^ jo^rt o^rs wor: 
scored, and sorj roil-bond #i™~s w< ̂ c disturbed. At tho 
facing-point switch it tho south end cf the auxi]i ry tr°ck 
it Eav Lako tre outside eda;o of the wing roil of the frog 
w^s cut sevjrely and sliv-rs of steel were on tr.is rail. 
The top surface of "che frog r.t tms location was scored. 
Th^r. was no nark of similar nutare north oi tne point of 
do ran Imuit. 

The angintnen oC Nc. 16 said tint when thair tram was 
about 2 4 5 miles south of BJ i t Lac the protective ground relay 
alarm bounded in the control compartment, and the fireman dis 
covered tn^t tne Diesel motor supplying power to the front 
truck of tne second unit was opeiatmg in idling position. 
The fir err an reset tho r^lay ana r^tored tnis Totor to nor lal 
operation* When Ko. 4b stopped at tfott pair Beach, 178.32 
miles soutn of Bay La'c, t'ia fireman alighted md inspected 
the traction-rioters <nd vhejls of th„ front truck of the 
second unit, and found no ibnorj_.I condition,. 1l/hen No, 46 
was about 75 ulcs south of Bay Lake tho protective ground 
relay alam sounded ago. n, ,.nd the f: reman discovered tho 
saa- Diesel ^otor was operating ^n idling position. Instead 
of resetting tho relay, he cov^d the isolation switch to 
position to shut off ^owcr from the generator to ta^ traction 
motor. At this tin. smoke vas escaping around the traction-
rotor blower s v & t w C , The fire:, in reported this condition to 
the engineer, who stopped the mrim several miles farther 
north. Th^ engircron then discovered excessive smoke emorgim 
from the cooling vents of the tract-on-motor attached to the 
No. 3 pair of wheels of the front truck of the second unit. 
They thought that accumulated lint nd grease had caught fire 
.fro . brake-shoe saarhs, because the motor housing was cool to 
the truch. They emptied the contents of .t fire-extiaguisher 
through the vent. The tr. in on̂  n was sttrt^d and the fireman 
sa]d that he observed fron th- ground that tho driving wheels 
of the front truck rotated end th i~ th^r- v̂ ns no apparent 
defective condition. Mercers of the cr . > caiu that during the 
rcrjindcj of the trir they made frequent observation of th" 
equipment as ±+ rounded curves, and thev did not see any 
ccr.dition lndic^tm.- the presence of ovorr_- t^d :otor ooanngs 
or sliding wheels. In addition, the firman eitroll^d the 
units en route, and was in tho second unit Ah-_n tne accIaent 
occurred. Operator! located at open stations 66.6 miles, 
34.6 milus, aud 23.o alios south of Bay Lake, and members of 
crews of freight trains which V i J r o on sidings t̂ stations 
3 4 . D miles and 29.8 n k s couth of Bay Lake, said that they 
obu;rvjd the passaro of No. 4 0 , but s nc inaication of 
defective equiprent. These employ^ es said that, as No. ̂ 6 
passed thoir respective locations> the only indication of fire 
was sparks'from, brake shoes. However, ^n employee of a com­
mercial firm, loc:ted adjacent to the uain track 3^ 06 miles 
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south of Bay Lake, said tart his attention was directed to an 
unusual amount of sparks around one of t:u Diesel-unit trucks. 

The imatur^ sh \f t of the traction-motor imolvad n~s 
connected to the driving-"'<'hoel ~:le by ^ ring-and-rmion gear­
ing, therefore, the armature shaft continued to rotate in its 
bearings ^ long as the driving wheels rotated 'md proportion­
ately to the speed of the train. It IF apparent that these 
bearings continued to heat after the crew inspected the^ from 
the ground, and finally became neated to a degree w.] ch re­
sulted in the bearings seising the shaft and stopping its rota­
tion, and in turn, stopping the rotation of the driving wheels,. 
The members of the crew of No. 46 understood that they are 
required frequently to observe tneir train for maicaticns jf 
defective equipment. These employees sail thm t there was no 
indication of overhcr1 ting when they inspected th^ ^otor about 
n 3 miles south at Bay Lake, and there was nn indication cf over­
heating of benrirm*s or of sliding wheels en route to the joint 
of accident, T..ese tr action-motor trucks ;re so constructed 
that it is practically lmmossiolc to tcuch the tact or housing 
near the pimcn-end, because of limited clearance bet ;ecn the 
main frame of tn^ unit and the side frame of the truck. The 
traction-mctcr assembly is covered by a housing and it is 
cooled by an air-pressure system, so that n overheated bearing 
would be difficult to detect by touch* In addition, the view 
of the pmion-end of the be.-'ring and cf the driving waeels is 
obstructed by the truck sides« 

The only mmvision for detecting defective conditions of 
the tracti on-mocors is by ground-protective relay systems -ind 
wheel-slip indication loans. After the Diesel-motor was 
isolated, the protection for the traction motor involved which 
was normally provided by tnese devices wae nullified. Although 
there was no warning device to indicate tne seised condition of 
a motor armatur^, there were protective devices in use which 
indicated \ defective condition, but the cause w n s not definite­
ly located, instead, the traction motor was isolated and the 
unit was continued in service until the derailment occurred. On 
Janu ry 22, 1949, tiu- carrier issued a bulletin addressed to 
train and engine crews and containing the instruction th.it when 
bearings of traction motors become overheated the train must 
proceed at reduced speed to the first auxiliary track, and the 
defective unit left at that point for inspection and repair. 

Cause 

It is found thai this accident w^s caused by a false 
flange resulting from a slid-fiat driving wheel. 

Dated at Washington, pj. c . , this thirtieth 
day of March, 1949. 

3y the Commission, Commissioner Potterson 0 

W. P. 5ARTEL, 
(SEAL) Se cr e t a ry« 
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