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INTEZRSTATE COMMERCE COMMISSION

REZORT OF THE DIRZCTOR OF THE DUnEAU OF SAFETY I RE
INVESTIGATION OF AN ACCIDENT <HICH OCCUARED ON THE
ATLANTIC COAST LINE RAILROAD UEAR !TAITLAND,FILA.,
ON DECE!DER 16, 1925,

January 3C, 1936.
To the Cormuiission:

On Deccember 18, 1935, there was a derailment of a
passenger train on the Atlantic Cocast Line Rallroad near
Mai13lend, Fla., resulting in the deatlh of one employee,
and tie injury of onc passcnger, ©1x persoas carried under
contract, and three enployees.

Location and aethed of operaticn

This accident occurred on tite Taupa District of the
Third Division, extending between Sanford and Port Tarnpe,
Fla., a distance of 123.7 miles; 1n the vicinity of the
point of accident this 18 » single-~track line »ver which
tr1ns are operated by time-table and troin orders, no
block—signal systen being 1in use. The accident occurred
about l.l uiles north of Maitland; approaching this
point from the north the track is tangent for a con-
8lderable distance, followed by a 6° curve to the right 875
feet in length,the accident occurring on this curke at a
point about 517 feet fron its northern end. The grade 1s
descending for southbound trains to the nrrthern end of the
curve, varying from 0,05 to 0.57 per cent, and 1s nearly
level arcund the curve, which 18 on a small fill for prac-—
tically 1ts entire length. The +track 1s laid with
85-pound rails, 33 feef 1n length,with about 17 to 18 ties
to the rall-length, tie-plated, about 75 per cent of the
tie plates being slotted for 4 sprkes and the remaining
2b per cent slotted for 3 spikes, the 3 spike tie plates
belng designed to acconodate 2 spikes on the gauge side
of the rail and 1 on the outside. The track 1s ballasted
wlth rock {0 a depth of sbout 12 1inches. The speed of

passgnger trains 1s linited to <0 wmiles an hour cn curves
of & and over.

The weather was clear at the time of the accident,which
occurred at about 4,30 p.n.
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Description

Southbound passenger train No. 89 coneisted of four
express cars, one combination mall and baggage car, one
mai1l car, one baggage car, two coaches, two Pullman parlor
cars, and one official car, hauled by engine 472, and was
in charge of Qonductor Johnson and Engineman Dandy. The
first, fifth, and ninth to twelfth cars, inclusive, were of
all-steel construction, winile the remainder were of steel-
underframe construction. This train left Altamonte Springs,
2.6 niles north of Maitland, at 4.28 p.nm., 40 minutes late,
and on reaching a point about 1.5 niles beyond was derailed
while traveling at a spged esti-ated to have been about 35
riiles an hour,

Engine 472, the first seven cars and the forward
truck of the eight car, were derailed to the east, thae
englne and tender coming to rest on their left sides, about
310 feet from the initial point of derailnent, paraliel with
the track; the first four cars were piled up in a space of
about 90 feet, and came to rest at right angles to and
east of the track, the first car beinz bottom up, while
the next car was demolished. The other four derailed cars
renalined practically upright. The employee killed was the
firenan,

Sumnary of evidence

Enginenan Dandy stated that the firet he knew of any-
thingz wrong was on feeling the engine suddenly go down and
at the same time he saw a rail fly up, near the right
cylinder of the engine; he then was thrown from his seat
Vox without havang had time to shut off steam or aprly the
air brekes. He sai1d he had felt no unusual rocking orT
swayiny of the engine prior to the acciddnt, which occurred
while the train was traveling at a speed of about 35 rles
an hour, and that the engine turned over immediately af—
ter he felt 1t drop.

None of the other members of the crew noticed anything
unusual prior to the accident; their estimates as to the
speed at the time of the accident were from 30 to 35 miles
an hour. Conductor Johnson was of the opinion that the
track was knocked out of alinement on the high side of the
curve by several heavy trains which had passed over 1t
previously, and that when his train encountered the curve
the engine droppred between the rails. The rail on the high
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s1de of the curve wes turned over for sone distance, and
for about two rail-lengths this rail wac lyiag almost 1n
1ts place cxcept that it was turned over. He scad 1t was

. about 15 rail-lengthe fror where the enzine first dropped
between the rails to where 1t came to rest, and that the
Jow real of the curve was completely torn up, sagpagenaster
Powell esald the rail was turned ovar at the point where tge
last derailed car came to rest, with its forward truck ofi
the rails.

Trainmaster Howser stated taat he was riding ia the
eizhthcar of the train at the ti-e of the accident. Shortly
aftermards he exanined the track and he scid there weTe
abtout 15 rail-lengths involved in the derailment. Soue of
the rails werc badly broken and twisted; riost of these
had been thrown to the cast side of the track and were
covered up by the wreckage. 4 short piece of raill was
found protruding throuszh the engine teader, which is his
op1nrm was the rail that Earyineman Zandy mentioned as
having seen fly up in front of him. The reils did not show
excesslve wear, while the ties were good, and he cons:idered
the track to be in pod condition as a whole, Traimmaster
Howser examined the track for & riile north of the point
0f derailnent for indications of anything dragglng or
other marks of derailment but found nothing in this con-
nection. The der&ilsd gquipment was 80 badly torn up that 1t
@28 1npossible to tell the condition of the brake rigping,
trucks, etc., as they existed prior to the accident. On the
day following the acident, in company with an inspector of
the Conmission, he saw a number of spike heads broken off
on the gauge side of the high rail betwe~n nile post 110,
located 792 feet north of the point of accident, and the
point wher= the derailment occurred, although nearly every
tie had at least one spike in 1t. He thought the first
rall involved 1in the accident was the 24th rail south of
M1le ~ost 110, while the broken rail that was later found
and mentioned as haviag been the probable cause of the
accideat was the 30th rail south of this rule post; a
portion of this rail was found 1n an orange grove oppesite
where the engine cane to rest, the other portion, as stated
before, having penetrated the tender, Trailzmaster Howser
estiLated the speed of the train at the tiue of the
accident to have been between 35 and 40 wmiles an hour, and

. sc.1d that the accident occurred at 4.30 p.n.

Generol Foreman Zenson steted that when he arrived at
the scene of the accident 1t was dark, but that he ex—
arined the engine by the light of a lantern; he exomined
1t again on the following norning and also when it was
gé%%ed up and rerailed two days afterwarde, but found

1107 about 1t that would have caused the accident and
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ga1d he had received no adverse r;port in rezard to 1ts
riding qualitiecs. He sawvthe Ppiec of broken rail 1n the
orange crove, about 37 fect in length, while the prece
wolch matcihed 1% vas 1n the tender, _ there was also a full
3%~foot rail 1n the coal space of thentender. There was
another pirece of broken rail about thres or four rall-
lengths north of where the enjlne rested; this rail,
however, layed near where 1t came out of the track and
showed 2 new break. GCeneral Foreran Jenson was unadle to
say what caused the derailment.

Roadmester Chandler stated that after the derailed
cars had been moved vack he examined the track from the
first wheel rarke tppbearing on the ties back to mlle post
110. Track conditioas were good, and in his opinlon Saie
for scheduled specd; the outside rail had a guperelevatlon
of 4% inches, while the gauge around the curve was Lall~
teilned at + inch over standard, and he sald there was no
nore than ¢+ 1nch variation eitier 1in the CTrOo8s lqvels
or 1n the zauge. Soue of the neads were broken off the
spikes,and the high rail of the curve wes slightly curve-
worn, approxlstely & inch on the gauge aide. No in-
dicaticns were found of anything dragging. There was a
broken rall at a point six rails south of the first wheel
n%?k on the track, one portion of this ra1l being found 1in
the orange arove and the other piece in the tender, Road-

master Chandler said that he did not know what caused the
accirdent.

. Section Foreman Innrem stated tnat on Deceimber 13
%edpad perforned work on this curve, raisin~ low joints
al ce?ters, and noticed that on an averaTe the heads
zire wissing fror about three spikes to each rail-lenmth

fe 8%ubs being left in the tie plates. On the mornins ;
gh Decenbar 15, tne day Prior to the accident, bo gauged

€ curve, at rail joints and rail centers,but nothing
wrony was found in this connection; he also passed this
curve on his motor par on the evening of that day, and
aaln on the morning of the accident, but noticed nothing
Egonq w1th the gausge, alinement, superelevation, or surface.

w2s followins train No.89 on his motor car, reachinn~
the Bcene of the accident about 10 minutes affer i1ts
cccurrence, and he sald that imediately north of the polat
21 %coldent he observed from 10 to 13 rissing spikes
tg tﬁg ggélalgﬁgth. He had n-ticed this condition prior
. 1dent, but ke did not replace the missinm spikes
e did not find enything to indicete that the track wes

Sspreading, and also because there wore other points on his
sgction which were more 1n need of attention, i

»

At the time the Commission's ins
iy pector arrived at
E?ffggenelof the accident the track had been opened to
alilc. 1t appeared that the first rail to be renewed was
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the 23rd rail south of mile post 110, on the east or

high side of the curve. This rail, the first one 1avolved
1n the derailment, had been twisted for about 15 feet

on the leavins end. The 24th rai1l on the same slde

or the track was somewhat bent and flange .iarks aPpearced on
the web, on the =ouse sids, 1n aboul\ the center of the rail,
thesc flanze ."arks continuing along e web to the angle
bar at the leaving end. This angle bar showed very decp
irpressions where wheel flanmes had struck 1t, Deep flange
marks appearcd about 8 inches i1nside the gauge of the

wvest rail on 8 ties about opposite the center of the 24th
raxl, These flange marks vecred abruptly to the east or
left and were the first flange rarks on the ties. All the
tiecs south of these si1x tiec had been renewed, and rost

of the ties taken out of the track had been badly brokemn,
It appeared that the engine had turned over the 24th rail,
the flanges of ths wheele running along the web of the rail
to the ansle bar, at which point they went off the rail,
The location of all the rails was accounted for up to the
30th rai1l, and 1t was concluded that this was the broken
rall one portion of which was found 1n the orange Frove

and the other portion in the enrine tender. The portion
taken from the tender measured 10 feet 8 inches in lensth
and was the recexrving end of the rail, the broken end
showing no defect. The broken end of ihe longer piece showed
a slipht abrasion or scar in the web, extending down into
the base, but apparently thie abrasion was caused by that
end having struck some object after haviny bemn forn fron

the track, The rail undoubtedly brok result of
accilent, and was not 1ta cause? © asare of the

jﬂ careful irspection of the track from mile post 110
to the point of accident disclosed that the ties and roils
vere in 7ood condition, and the elevation, alinement, mauze,
and surface was practically uniform, Starting at the ncrih
end of thecourve, however, this point being about ei1zht rail-
lenzthe souvth of nile post 110, and proceedins southward,
there was obscrved a large number of spikes with heads
broken off, aprarently having been 1in this condition for
§0:a¢ t1ae, and the broken ends of the stubs which reiained
églﬁhg tle plateas wvere corroded. A check of the unbroken
o ¢s On the east or high rail of the curve, beginnin~ with
he eizh® rail south of mile post 110, was as follows:



RAIL TIES TO SPIKES OI SPIKES ON
NUMDER RAIL LENGTH GAUGE SIDE OUTSIDE
B 17 15 16
g 18 17 18
10 18 16 2a
11 18 17 35
12 18 18 21
13 18 13 25
14 18 - 17 28
15 18 18 20
16 18 14 20
17 17 1z 17
i8 18 17 26
19 18 18 26
20 18 17 24
al 18 18 24
23 18 16 18

Tne track had been Tenewed south of the 22nd rail. While
Roadmaster Chandler said the instructicns were that curves
of more than 3° should be double spiked, it 18 to be moted
that on the znuge side of the outézde rail only five of the
roe1ls enumerated had aB rany as one unproken spike 4o each

tie, in cne casc there were only 13 unbroken spikes on the
gause sidc.

Sornclusinno

.. In18 accldent was caused by the high or outs:
0f the curve overturning due toylnadequ%te spllc.uw-de ratt
QD

Section Foreman Ingrarn had been in charge of this
section only two r~nths, but he was aware that prior to the
dfralluent there were spikes with heads broken off, the
s:ubs Peiny left in the tie—plates and also a large number
OL mleslng spikes, however, he did not replace them at that
tine os he found no indicaticn of the track spreading and
?150 because at other pointe on his section there were places
which 1a his opinicn needed attention more than on the curve
ogeu?%c¥ zﬁe accildent occcurred. For his fallure to
2 ha g curve involved was properly spik ]
when beins fully aware of the wegkeged gongltggﬁ g?pigéa%%gck

prior to the derailment, he cannot escape his
+ : 3 shar
sesponsibility for this accident, P are of the

The maintenance of way officials were © h
the broken rail, a piece of which was ?ound fnttﬁeogigigg that
grove and the other piece 1n the tender, was the cause of the
accldent, having broken under the engine due to a flaw, or _
at the~t1n§ the previous train, northbound train No. iBé,
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assed this point, about 20 minutes pricr to the accildent,
and they expreaved taec furtaier opinien taas tac rails north
of this point were thrown out by the bucsling of tralin No.
39 at the tine of the derailrmeat. 3Iasine &72, however,
couac to rest lese than 150 feet from the origiaal location
of the broken rail in question, and 1t apocared that af

1t wore traveling at the speed esti.iated by rmenbers of

the orew ond others, 1t would have traveled a ruch greater
distance beforc cowlas to rest had this oroken rail marked
the point of dorailment. Nevertheless, a further investiga-
t1on 1nto this phase of the situatira was undertaken by
ir. Janes E. Howard, enginecer-paysicist, whiosc report
irmediately follows:

AEPOAT OF THE ENGINEER-FHYSICIST

The derailment of southbound train No. 89, on Decenber
16, 1935, at Woodbridge Curve, a B8° curve leading to the
r1xht for southbound trains, and located near Maitland,Fla.,
ras caused apparcently by the overturning of sone of the rails
on the high side of the curve, Evidence upon which this belwers
rests follows;:

Trazin No. 82, consilstiang of loconotive No. 472 and 12
cars, traveling southbound at a spesd of 35 or 40 niles
per hour, wae 1n part derairled at Woodbridge Curve. The
enzine, tender, and seven cars were completely derailed,
ond the forward truck of the eighth car. The rear four
cars reriained on the rails, The engine, tender and

forward caras took outward courscs, tangent to their peints
of derailment.

An exoninaticn vae riade of the railg vhich were re.aocved
froa the portion of the track destroyed by the derailment,
The low rails of tnes curve were found intact, with little

distortion in shape. Eight of tae high rails wers decidedly
bent, broken or twisted.

The troin passed over the northerly half of the curve
wlthout disturbance to the track. A little beyonid the
riiddle of the length of the curve the rails on the high side
were twisted in an nutward directinn, and abreast these rails

there were marks on the ties, i1nside the low rails. Derail-
nent bezan in this wicinity.

The engine took a tangent course, and after traveling
2 few rail-lenTths nearly clearcd the high rail. The engine-
nan, sitt.ng on Lhe right side ot the cab, saw & hizh rail,
one of the left hand rails of the track, appear before ham,
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A fragment, 10 fect B inches long, belicved to nave been

a part of tnis rail, lodged 1tself in tle teader, while the
leavinz and lonzer end of the rail wvas throom 1nto an
oranIe grove outside the rizht of way. This rall 1s
designated as the 70th rall south of nile post 110.

The next rail beyond, namely, the 31st, was broken.
Other rails, believed 40 have occupied places 1n the track
immediately following weTe slightly buckled.

Preceding rail No, 30, as to locaticn, the recelviag end
of which lodged i1n the tender, and representing the place
vhere the engzine had practically cleared the track, taere
were several twisted and bent razils. Four of these reils
were twlsted outward, in amousts ranging frow 14C to 26°
each, On one rail the result of overturning was shown by
a slizght mark aloag the inside face of the web, culminating
1n the shearins of a fin from the lower corner of the head,
Jauge side.,

Tarce of the rails, including the one the engineman
saw 1n the air and two preceding ones, were sharply bent
1nto curved shapes the aggregate curvature of which was
nearly 180°. Tae fragment found 1n the orange grove dis-
played a bend havirg a middle ordinate of about 2 feet on
o chord of 31 feet 4 1nches.

Aall ¥o, 30 appeared to have turmed half over, and .as
apparcntly bottoy side up when the enzine reached 1t. The
outside flange of the base was bent upward 5/8 inch at the
leaving end of the fragment taken from the tender. Therc was
a corresponding bend in the flange of the fragrnent which
was tarown into the orange grove. Preces of the outside

flange of the 318t rail were stripped off, sheared and bent
upward.

There 1s reason for believing the high rails werc not
adequately secured by spikes, at their inside flanges, against
overturning forces. There were ralls in tne vicinity after
the derailment, which wers not involved in the accident,
resting uyon ties in which the heads of the g 1kes were
Lroken off. Headless spikes recovered fron the burnt ties
lndicetdd that conditions in adjacent rarts of the curve
were not unlike but representative of those which probably
prevalled in the parts destroyed by the derailment. Headless
spikes draven throuzh tie plates &id in keeping the track in

gauge but lose in efficiency in preventing the overturning
of the rails,

The fractured surface of the broken rails exhibited ietal
whlch was sound prior to 1its rupture at the tirne of the
accident, the fractures representing a conscquence anid not
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the cauee of the accident.

The cause of the derailment attaches to 1lnsecure
spiking of the high rails of the curve.

Summary

The conclugicn is concurrzd i1n tlat the immediate,
proxiuate, causc of the derailrnent of train No. 382 was due
to the overturning of the high rails of tae curve, and that
such overturning wac facilitated by reason of 1nadequate
spiking of the inside flanges o the high rails,

None of the employees involwved had been on Juty in

glolatlon of any of the provisions of the hours of serrice
aw,

Resectfully submitted,

W. P. DOALAND,
Director,



