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INTERSTATE COMMERCE COMMISSION

Ex Parte No, 187
ACCIDENT NEAR DIL.ON, 8. C.,
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Submitted April 24, 1953 Secided June ©

Accident near Dillon, S, C., on A»ril 20, 1953, caused by an
onen switch,

Charles Cook Howell for the Atlentic Coast Line Railroad Cecmany.

REPORT OF THE COMMISSION
DIVISION 3, COMMISSIONERS PATTERSON, JOENSON, AND ZNUDSON

PATTERSON, Commissioner:

This is an investigation by the Commission on 1ts owm
motion vith respect to the facts, conditi~as, »nd clrcum—
staances connected with an accident which ccourred on the
Atlantic Co:st Line Railroad near Dillon, 8., C., on April 20,
1955, Said investigntion and an investigation by the Puliic
Service Commission of South Carolina were heard on a coluaon
record, Hearing was had at Rocky Mount, I’y C., on April :4,
1353, The accident was a derailment of & passenger traln and
resulted in the death of 1 passenger, 1 traln-scrvice employce,
and 2 dining car and chair car employees, and the injury of
115 passengers, 2 train-service employecs, and 23 dininr car
and chalr car employees.
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Location of Ageldent and Xethod mf Operation

accident occurred on that part ef the Nerthern

on cxtending between Fleorence, 3, C., and Reecky Yount,
N, C., 175.3 miles, In the vielnlty mf the point af accldent
this 1c a double-track line, over which trains moving with

the currcat of traffic are operated by sifnal indications
suppletiented by an sutomatlc intermittent inductive traln-oiod
system, At Maple, S, C., 28,9 miles north of Fl.rence, &
sidin- 1,75 miles in length psrallels the northward main troc:
on the cost. The north sidingeswitch is 3,776 feet south of
the sba%ion at Dillon, EZach switch ol the sidings ls within
interlochkings Llimits. The accident occurred en the nertr-rela
main tracx ut the seuth sidingeswitch, The maln tracks are
tangent thronshout a distance nf several miles 1nrediately
sonti of *he polnt of accldeat and a canslderable distance
nortriord, The grade ior northebound treins varles betwren
4.2l percont descendiny and 0,44 persent ascending throurhout
a disiance of several miles immediotcly south of the polnt ot
accident, It 1s 0.05 percent ascending at that polnt,

b e
s
b

Ta the vicinity of the point of aceident the structurc
of the norihward maln track consists of 13l-pound raile, ©
feet in lewth, l21d new in 1948 on an average of 24 tles
trhe rall lencth, It is fully tieplrted with dmuble-shouls .r
tieplrics and 1s spiked with tws rail-holding spikes and Two
anclor emikes por tleplate, It is provided vith €-hole OO=
inch Locdfree joint Lars rnd an avcerage af 10 rall anchors
per rnil, It is ballasted with crushed ecranlte ta a depth of
15 1rcras belpw the bottoms of the tles. The turnsut at the
soutll end nf the siding is constructed witr 30-foot reinsorced
switch ralls, 1&l-pound ralls, adjustable rall braces, a I"'ce
1% rell Daund manranese steel frog, and 11-foet puard rallc,
The avitch points are secured by four lnsulated tle bars bnﬁ
one head red with locking rod arrangement. The heel af cac.l
switen »all is secured by feur l-inch by 12-inchk bolts, wh}ch
paass throv~l, the stock rail, the heel block, and the swllci
rail, Thig switch, vhich is desicnated as switoh 3, ls cpor-
ated »7 un electro-prneumatic, dual-control switeh machlae,
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Autoszotle sienal 2670, soverning north-bound movemanLito
an the northward main track, and seml-automatlc slgnal 48,
governins north-bound movements on the northwerd main tracx
and froi the northrard main track to the slding, are locrtod,
respectively, £.38 miles and 4860 feet south of the peint of
accident, These sicnals are of the searchlight type, Sicual
2670 ig approach lighted, and sisnal 4R 1s continueusly 11_ht
Aspacts apnlicable to thie investigation and the ecrrespon®in
Indicatione nnd names are as rollews:

ed.
o



Simel Aspcet Indication Jams
670 Green Proceed. - Clear,
TYellow Froceed prenaring to Apnroncil.

oc

ltcy at aext almal,
'rain <—“xc:e~dirvr medium
spe.d rust at once.
reduce *to tnet speed.

4R Greon-ovar— Piroceed. Clcar,
red "
Rad-ov ar- Proce=ed at restricted Restrelcoolng
veliow speed,

The conbtirolling clrealts are so avrranged that when the =1, ual
nnrth ~2 gienal 4R indizates Approach or Frocced, the biocls
of rlraria 2070 and 4R arc clcar, and the ronte 1s llned Jow

nort-— ovnd movencnt ou *fnc northoard main trock, sifmols

267, .. 4 ecachh indicate Procccd.  Vien Lbe route 1s 1i'»
mo7-onnns i¢.a the noctioward main trecx to the sidine«, mnal
«07C incicertes Approach end signal 43 indicates Rostr13u$uvu
Tro interlocking et the south siding-switch, whieh fuclu
thn gonth gadling-switch end a traolling-p 50int Crossoves coln e

toe anin tracks, 1s-:rcmescly controlled from an intorlociil.g
statio.u near the novin siding-switceh., It was placed in fervi

durin: oecewbrr, 1981, Approack, 1ndicatlon and clectric ol
locidin  aco nrovided, Trn2 Iaterlocking machine 1s cculvped
witrn virual indicators which indicete track occuvancy of tihe
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appiaewc: cilrcults and ot the rout-s of the interlocxing, e
pocition ol controlled switehes, provided tn\ switchies are
louized in fhat position, and vhether controll.d slsgnsls Flse~
play n coneet to procoed or to stop.

Th'a carricoe's oveouvwting “uleﬂ 1m.ad in part as [ollioirs:
DEFTIVITIONS

Restricted SBpcrd.--Procerd prevered to stop sinrt of
raig, obstruction, or switch not pronurly: Iined aind G0
Looll out for broxcn rail, but not exer ~ding 20 .rlleoc 2o

’

IZedium Speed.--A 8p:o@ not oxceedineg 50 milcs en
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The maximum authorized spced for passenser tralns is
90 milee per hour. '

Description of Accldent

To. 2, & north~bound first-class passenger train desig—
nated as the East Coast Champlon, conslisted of Diesel-clecctric
units 832, &42, and 501, coupled in multiple-unlt control,
one Haggaﬂe--dorm*tory cap, flve coaches, one tavern-loung o car,
two Q‘nng cars, seven cpaches, and one tavern—observ1tlop car,
In the order na med All cars were of llightweight stalnless
steel construction, and all were equiprped with tightlock .
counlers, This train\departed from Florence at 10:48 p., m,,
on time, noassed F.Y,, 2,2 miles north of Florence, at 10:52 ».
on time, passed signals 2670 and 4R, each of which indicated
Proceed, zad while movinhg at a speed of about 90 miles per
hour the Diesel-electric units and the first to the fiftceath
cars, luaclusive, were derailed at the south siding-switch at
Maple, .

The second and third Diesel-electric units, the seventh
ichth cars, and the thirtecenth te the seven*eenth cars,
ve, remnlned coupled. CJouplers were broken and

ioas occurred betwuen all other units of the train,
The Ti1st Diesel-electric unit rolled over at least once and
then stepped in an upright position, The rear cnd was 3868
fe-t norti of the poLnt of accldent and 40 feet east of the -
northw:rd maln track,' and the front end was toward the soutli~
east at an angle of about 25 degrees to the track. The
second and thlrd units stopped approximately upright, betireen
the northward main track and the siding and parallel to them,
The Troat of the second unit was 952 feet north of -the point
of accident., The first 12 cars stopped in various positlions
on or near the tracks between polnts 464 feet and 844 feet
norsh off the point of accident., The rear flve cars remained
upright and approximately in line with the siding. The front
of the thirteenth car was 426 feet north of the point of
accident, The fuel tank of the first Dlesel-electric unit was
punctui-ed, the escaping fuel became lgnited, and thls unit .-was
badly Camoced by fire, The second and third units were
considerably damag=d, The first four cars were badly damaged,
the FTifth to the twelfth cars, lnclusive, were damaged

m

somer10t less and the other deralled cars were slightly damaged.

Trhe Tireman was kllled. The engineer and the train
bavfa,omwn were lnjured.

he weather was clear at the time of the accldent, which
occurced at 11:16 p, m.
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Discussinn

As lo, 2 was approaching the point where the acclildent
occurred the spced was about 90 miles per hour, The head— .
light was lighted brightly. Signals 2670 and 4R each ind‘-
cated Proceed, Because of the speed at which the traln vas
moving, the englneer was not certain of the exact poiat at
which the derallment occurred. EHe dld not see the position
of the switch points at the south siding-switch as the troin
approached the switch. When the train stopped, the flagman
lmmedlately proceeded southward to provide protection., After
ge vassed signal 4R he observed that the signal indicated

tope.

Yhen Ho, 2 stopped, the slxteenth and«seventeenth cars,
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turnout at the south end of the siding, The rear whecels of
1—

he seventeenth car were 18 feet north of the switeh noints
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The switch was lined for entry to the slding. The switch 'was
not locked, and apparently it had not been locked when the
front end of No, 2 passed over 1t, Nelther the swiltch rods
nor thc mechanism of the swltch machine bore indications that
the swltch points had been forced in either dircction while
the mechanicm was locked in eilther nermal or reverse position,
Examination of the track structure threuglout a considerable
dlstance immedlately south of the switch disclosed no indications
nf dragging equipment, Examination of the locomotive and cars

Af o, 2 disclosed no defectlve condition which coul€ have

contributed to the cause of the accident.

AT ter the accident occurred it was found that there was
gap of about 1/8 inch between the west switch point and the
ck rall, A small plece was broken out of the top of the
wlteh point. The top of the point was bent slightly towar
o
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T one or more wheels crossed the top of the poin
ween the swliteh rail and the aetock rail
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marks were found on the back side of each switch rail.
wesT (‘1()‘4117"9 raill was r’Ha'nTnnnﬂ to the weet from 'I/A. inn
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2-1/2 irncres between the switch rail and the frog. All heel~
block bolts at the heel of the east switeh rall hnﬁ been
broken in tension, and the heel of the switch rail had been
displaced to the west. The top of the receiving end of the
east closure rall had been struck several severe blows and

was bent downward approximately 2-1/2 inches, The tie uader
this end of the rall was broken. The frog bore marks whiclh
indicated that flanges or other parts of equlpment had come in
contact with the top surface and the point. The east guard
rall had heen torn out. North of the frog, there were flange
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markgs on the ties of both the main track and the siding,
Botl, tvhe main track and the siding were destroyed between o
point 20 feet north of the frog and the point at whichk the
Diescl=clcetric units of No, 2 stopped,.

e tread of the right front wheel of the front fruch
of the firgt Dliesel-electric unit bore a mark oonviously c-voed
by strikins the end of a rail a sevare blow. It apperrs that
this was the first wheel to strike the end of the closurz rail
after 1he beel of the switch rail was displaced. Apparently
when the front truck of the first Diesel-electric unit pacuced
the svllch the east switch polnt was open sufflciently to
pernlt “he flunges of the right wheels to pass between tie
switch H»oint and the stock rall. These wheels droppoed peti-ecn
the gritchh rall and the stock rail. BSufticilent prcosure 05
exertecd ~ . winst tre hack side of the east swltch rail to
break tre heel-tlock bolts and dlsplace the heel of the
switch rall to the west, The absence of flanze marks botiueen
the neel of the switch rail and the frog indicatcs that the
derailed wheels were rerailed at the receiving end of the
closure 12il and $the wheels of the rear truck were deflestcd
towsrd tlie silding at the swltch points. The general deruiliont
occurved 1lmmedlately north of the frog.

No, 87, a north-bound passenger train, passed Maplec on
the northuerd mein trask abvout 35 mlnutocs belore the accldent
occurrcd, After No, £8 passed, the operator lined the ronte

for Extro 307 lorth, a north-bound freight train, to cnter

the sidinge at the south siding-switeh, The control pancl 1n
the Intcerlocking station indicated that tre switch and si-nal
functioned properly. As Extro 377 North approachsd the gilding,
signal 670 indicnted Apprecaeh and signal 4R indlcated
Restricting, the proporr indizations for the .ovement, Tils
train, conglsting of two Diesel-electric units, 86 cars, cnd
a caroonc, psssed the souvth siding-switch at 11:606 p. 2, and
stopued ncar the north end of the sidians. None of the meabars
of thic crew noticed any unusual zondltion as the train passcd
the siitells After this train cleared the interlocking limiss
at the south siding-switch, the operator oncrated the cone
trolllas lever to llne tnc switch to normel position., When
the control panel indlcated that tre swiltch had moved to
normol pogition and was locked in that position, the opcrator
opuraicd the lever to couse sipnal 4R to indicate Procoed for
the woverent of No, 2. The control panel then indicated thas
the 3% nal was displaying an aspect to proc:ed. After the
derallaent occurred tiie panel board showed that signal 4R
indicrted Stop, cut 1t continued to indicate that switah 3
was loclked in normal position,



+ ¥ e -

Tl o clonal maintainer arrived ot the intorlocking oy

son ol Tu, ccoldent orcurr é #ond observed that the

bnad iodlecnted switch & in normal pnsition., He then prove Ced
to iz oonth siding-switch siad obsurved tret the swlteh -nwv
Linsd Cor nmovement to the eiding and was unlocked. He vomoiced
in v ’““flty of the sonuth nidin”~switch the ena;ndw oy

toe Cicht, However, ke did not teost or adjust any oi tho
sirm~l aodnratus and did not ohserve the positicn of any of

the relaryo, The supervisor ol siznal construction arvivad a%
Dilloa ~out 2:30 p, @., April 21, FHe observed that the
control reiays for the orwrjbion of gwitch 3 hod last boeen
colcd 5o Slre normel poaltioa ~nd that other relays ver:

de uc2mized, The code line wee brofLen in the accident. .rouc
of the control clrevits wrs prouncded ~néd the opcrsting
char-cicirlgtics of tixe control relays —ere within the 1iuite
in wnlon 0.y were desicrned to oversatre. The train-ston
iaductiores at si1-n~ls 48 ~nd 2670 wrre testsd and functionecd
prororl ai bir the aceidcent., Opcreotine tests wer. made over all
rout:s ol the iat rleciiny and during «11 tests the incowrloc
funcvleoled nreperiy,

L¢c cloctro—prrnumntic sriteh end lock movement r.ad ot
valves 1y serviee 10 sitelhy & abt the time ol the deraiii..as

weve »erovod from service ond cxenined to C-termine 1t
any »asy i vorn or nut of adjnstment oud tests woerce node
on th.¢ clrctro-pneuntilic valves to d-5-raine 1f they rorc
adjusied ia cccovrdoac: witn the manubsctur:r's opeciflcations,
Tho svicel: wovement ve found in onod acdjuscment, with very
1it7le rvon 224 there war no 1ndicntion thnt tiho suviteh 2l -t
hav: »c-n Toreed frow aormnl to reverse pnaition while .o
gviteln et locked norncl,  The switeh velve was JTound To G
the ~anu.'t courerts Sﬁ*“lxl@duiOMo, ond velve ports voere tn o w
cond  c.nn o capt thot the ¢ir strainer trrougn thien ~ir oo
the . »_2 < li—-chimber of the valve wong found coated with
cons. C.r le rust at one end on trhe alr chanber side of torr
strelacr, wiat ls, on the side of th «treiner to poumit 14 99
te ¢ oied to the valve parts in the air stream. This ruat
arpc rod to heve been coaused by e ter from the alr liae 17727
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in the bottom of the air clirmb r ¢ sting.
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?ho cvidouce shows thot siinal 4R cnd sicnnl 2970,
itg '»pronch signal, both indicated Proce:d and that sviten
1 i1 acrmal position and locked for the movemont of u.
The ocninecnan testified thet signal 4R displayed a rech=—ov. r-—
~epect, which Indicated Procecd, when his englne pas: d
Thc interlocxing clrcults are so designed that si -l <3
cmaot dilgplay such an asprcet unless switeh 3 is in norrel
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poslition and locked, With switch & in any position e¢nd ul=-
1oo£nd c#isnal 4R can only display & red-over=-red aspect,

whi lndi,ates Stop., Tests made after the accldent dis-
cloaad that the clrcults were installed in accordance with

the planse Yo defective conditlon of any relay enterings

into tine cantrol of elther asilznal 4R or svlteh & and no
cros.es or rrounds in thelr control circults that could heve
caus~d vlgnal 4R to display @ false-proceed aspect was found,
The clrcouvlvs are so arranged that the control vanegl lirsnts,
which indicate tne posltinn of tle switch, shov a green 1L17ht
when the gritel 1s loczed nrrwnl and an amber llght vher. the
switeh 1¢ locked reversed, but if the aswitch 1s unlocked both
lights are extineuisned, As tle switch was found unlocked and
in rovercce vorltion immediately efter the acecldent with no
evidence ulat 1t had becn Torced open and the contrgl panel
indlcated trat 1t was locked normal, 1t would appear that it
becarie unlocked and the points moved from normal toward the
reverse position after No, 2 prssad sl mnel 4R, It requlres
several scconds for an indication code to be transmitted fron
the flecld station to the control stoatlon and apparently the
code line was broken in the wccldent before the code to
indicate that switeh & was not locked in normul position could
be transmitted from the flzld stotion, Tcsts made ufter the
accldent with the switeh machiine and the cluctreoepneumatlc
valves controlling 1t showed that both were in <ood condition
and functioning properly, With the excoptlon of the molsture,
rust and scale in the control valve, nothing was found that
might have caused or have contriouted to cuuse the switch to
Become unlocked and moved from the normal position when Lt should
have remained locked in the normal positlon,

We find that thls accident was caused by the movement
of train No, 2 at hizh speed over an 1ntorloc4ed awitch, the

polnts of whieh wrre urlocxed and not in proper nosltion

the reason for which cannot bte defini tcly dctermined at thia
time,

By the Cemmission, Divislon 3,

( SEAL) GEORJE W. LAZRD,

Acting Secretary,
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