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INTERSTATE COMMERCE COMMISSION

Ex Parte Mo, 187
ACCIDENT NEAR DIL.ON, S. C.,

Submitted April 24, 1953 Decided June &, 1283

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

Charles Cook Howell for the Atlantic Coast Line Railroad Coarany.

REPORT OF THE COMMISSION
DIVISION &, COMMISSIONERS PATTERSON, JOHNSON, AIID XNUDSON

PATTERSON, Commicsioner:

; th respect to tne facfs, conoitLﬂqs and oircum—
stances connected with an accident which occurred on the
Atlantic Co:st Line Rallroad near Dillon, S, C., on April 20,
1953. BSaid investigation and an investigation by the Puliic
Service Commission of South Carolina were heard on a comnon
record, hearing vas had at Rocky Mount, 'y C., on Aprll 4,
1253, The accident was a derallment of « passenger traln and
resulted in the death of 1 passenper, 1 train-scrvice emrloyce,
and 2 dining car and chalr car employees, and the injury of
115 passengers, & train-service employecs, and 23 dinias car
and chalr car employees,
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Laocation of Ageldent and Yethed maf Operation

Tila accident occurred on that part ef the Nerthern
Divirion c¢xvending between Flerence, 3, C., and Reeky Hount,
4, Co, 173.3 milea, In the vielalty & the point af accldent
this 1o a double-track line, over which trains moving witu
the cwrrcat of traffic are operated by sigfnal indications
supplenented by an automatic interrittent inductive trailn=oiop
system, At Maple, S, C., 28,9 miles north of Fl.rence, &
s§1din: 1,75 milea in length parnllels the northward maln tinc:
on the cast, The north sidingeswitch e 3,778 fret south of
the sintion at Dillon, Rach switch ol the siding 1s within
Interlechiing limits., The accident occurred en the nort-read
main Graecz ut the seuth sidingeswiteh, The maln tracks are
tangent throushout a distance »f several miles lmrediately
sonti o the point of accldent and a cansiderable distance
nortimord, The grade f'or northebound treins varies betwoen
G.21 percant descendiny and 0.44 percent ascending threurhont
a disilance of several miles immediately south of the point ov
accicent, It 1s 0.05 percent ascending at that polnt,

Ia the vicinity of the point of aceldent tne strueturc
aof the northward main track consists of 13l-pound raile, ¢
froet in lenugth, 121d new in 1948 on an average of 24 tles
the rall Yencth, It is fully tleplnted with deuble-shouls.r
tieplrtces and 1s spiled with tws rall-helding spikes and two
anclor swiles por tieplate, It is provided vith €-hole O5=
inch .ecdlreoe joint lLars +nd an average a7 10 rail anchors
per rail, It is bnllasted with crushed granlte ta a depth of
1§ lrncles belpw the bottoms of the tles. The turnsut at the
soutli end nf the siding is constructed witr 30-foot reinsorced
switch ralls, 13%l-pound ralls, adjustable rall braces, a !c.
13 reil bound mancanese steel frog, and 11-foet guard rallcs,
The auvitch points are secured by four insulated tle pars ond
one head rod with locking rod arrangement. The heel af cacll
switein »all is secured by four l-inch by 12-inchk bolts, wilch
pass throursl, the stock rail, the heel block, and the switclh
rail, Thic switch, vhich is designated as switeh 3, ls opol~
ated »7 un electro-prieumatic, dual-control switeh machlne,
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Autosotic signal 2670, soverning north-bound movcemants
an the northward main track, and seml-au*tomatlc signal 48,
governin~ north~bound movements on the northward main track
and froir the northraid main track to the eiding, are locrteod,
respectively, 2.36 miles and 460 feet sputh of the peint of
accicent, These signals are of the searchlight type, Sicual
2670 is approach lighted, and siznal 4R is continueusly 1i_hted.
Aspects apnlicable to this investigation and the ecrresponilng
Indicaticne nnd names are as rollaws:



Simol Aspcot Indication Yame

670 treen Proceed. - Slear,
TYellow rroceed prenaring to Apn o i,
Gtc? ot “t?zat 1 —“I'r"-‘ [
Train cheMdin" medium
spe.d rust at once.
reduce *to tnet speed.
4R Creon-ovar-— FProceed. Clear,
red '
Rad-ovaor- Proceed at restricted Restrelcoolng
velliow speed,

The controlling clrealts ere so avranged that when the si, ual
north ~7 ifnal 4R indizates Approach or Froceed, the biochks
of “L‘l'lf 2070 and 4R «rc clcar, and the route 1s Zlnoed Jov
nort-— ovnd movenent on “aAc northoard main trock, sifnnls
2670 L. 44 cach indicate Procood.,  Vrea Lre route is liao
mo7-oinlns fiv.a the noetibward main trecx to the sidin-, ¢l mal
<070 incientes Approach end signal 4R indlcates Restrizoin’.

—

Yro interlocking at the soutsh s d nr—switeh, whiely fuclud
1

the gonth cading-switch end a trallil o0int cr0500¢e¢ oM GG
toe anin tracks, 1s-procmoscly ooptro=1ed from an intorliociil.g
Statio.u near the novth siding~switch, It was placed 1a rervicc
durin: Decewbrr, 1981, Arproach, ludicatioca and clectric culte
locdin  aco mrov*deo Tre 1aterlocking machine 1s eculvped

with virual indicators which indicote track occumancy of e

appiewell circults and ot the rout-s of the ianterlocxing, *he
pocition ol controlled switehes, providoed Tn awi tches are

loczed 1n that position, and vhether controll.d slconsls ?lse
play a rconset to procoed or to stop. )
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"s carrice's ovevating rules 1.ad in part as [ollioivs:

EFTIITIONS
Restricted Bpcrd.--Proceed prepsred to stop short of
fraia, ovstruction, or switch not pronurly: Iined aind 1o

i ’
ool out for broxcen rail, but not exer ~ding 20 .rileoc an
LA, ~ :

’

IZedium Speed,-—A sp:od not 2xcceding 8C milecs 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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Discussion

As llo, 2 was approaching the point where the accldent
occurred the spesed was about 90 miles per hour, The head- .
light was lighted brightly. Signals 2670 and 4R each incdi-
cated Proceed, Because of the speed at which the traln was
moviang, the englneer was not certain of the exact poiat at
which the derallment occurred. He 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
!mmediately proceeded southward to provide protection. After
he passed signal 4R he observed that the signal indlcated
Stope.

Yhen No, 2 stopped, the sixteenth and.seventeenth cars,
which wvere not derailed, were standing on the siding and the
turnout at the south end of the slding., The rear whcels of
the seventeenth car were 16 feet north of the switch poiats.
The switch was lined for entry to the slding, The switch 'as
not locked, and apparently 1t had not been locked when the
front end of No, 2 passed over 1t, Nelther the swltch rods
nor thc mechanism of the swltch machine bore indlcations that
the switch points had been forced in either direction while
the mechaniem was locked in either nermal or reverse position,
Examination of the track structure threughout a considerable
distance immedlately south of the switch discloscd no indications
nf dragging equipment, Examination of the locomotive and cars
nf No, 2 dlsclosed no defective condition which coulé have
contributed to the cause of the accldent,

AT ter the accident occurred it was found that there was
a gap of about 1/8 inch between the west switch point and the
stock rall, A small piece was broken out of the top of the
swltch noint, The top of the polint was bent slightly toward
the stock rall., Marks on the switch point indicate that the
flanges of one or more wheels crossed the top of the point and
dropped between the switch raill and the stock raill., Scraping
marks were found on the back side of each switch rail, The
west closure rail was displaced to the west from 1/4 inch to
2-1/2 inches between the switch rail and the frog. All heel-
block bolts at the heel of the east switch rall had been
broken in tension, and the heel of the switeh rail had been
dlsplaced 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 under
this end of the rall was broken. The frog bore marks whiclh
indicated that flanges or other parts of equipment had come in
contact vith the top surface and the point. The east guard
rall had been torn out, North of the frog, there were flange



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,.

The tread of the ricght front wheel of the Tront truc:
of the firgt Dliesel-electric unit bore a mark oonviously c-voed
by strikins the end of a rail a sevare bDlow. It apperrs shat
this was the first wheel to strike the end of the closurz rail
afterr 1he beel of the switch rail was displaced. Apparently
when the front truck of the first Diesel-electric unit pacuced
the svilch the east switch point 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,
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Tl o pisnal malntainer arrived at the intcorlocxins ci~tloa

sonn ot~. the cccldent orcurr & #nd ooﬂﬁrved that the neael
brnad i.0lconted switech & in normal pnsition. He then poouo Ced
to S gonth giding-switch nad obsirved thot the switeh -wv '
lin=d ‘o movement to the siding and was unlocked. FHe vomoi.ced
In v 7rer2ity of the sonth siding-swltch the remaindor 2
toe Cicht, However, ke did not test or adjust any oi the
sirm~l wovrratus and did not ohserve the positicn of an; of
the relayo,  The supervisor ol siznal construction arrived as
Dillon ~lout 2:30 p. @., April 21, He observed that thwc
control reiayvs for the operstion of switch 3 hnd last bLoee
coled o Ulre normel porltion ~nd that other relays vipo
de e 2mizod,  The code line wes brod£in in the accident. . ouc
of thc control clrevits wrs prounded ~néd the opcreting
charactcirlstics of tiie conbrol relays —ere within the 1liuite
in winlon oy were desirned to overate. The train-ston
iadveiore arv gin~ls 48 ~nd 2670 wre test=d and functionecd
provcorl ai ber the aceldeut. Opcretine tests wer. made over nll
rout:3 ot the iat rlec:ilngy and darlng ©11 tests the indorloe
funcvleoicd nroperiy.
L ciloctro-prounnstic sritelr end lock movement cad oo
valves 1y service 1a svitcehy & ab the time of tiic deralila o acs
wer, renovod from service ond cxénined to d-termine 1T
any Hacss e vorn or out of adjnstmeont  ~ué tests were node
on th.c clratro-pnuuntilic velves to d-5"virine 1f they o
adJusied 1n cccordeac: wltnh the manufasctur:r's cpoeciflcations,
Tu, sricvelr wovemont ven tound 1n onod acjustment,  vith vory

v

1itilec vcn 0ad there wae no indication thno tho suviteh 2l 0T

‘)__.r

hove “o-a Toreed frow aormnl to reverse nnadjtion while Ui
svitelr wrt locked nornnl,  The awiteh velve was found to ¢ ¢
the —ams’r ciurerts Sﬁ*“l;l@dbiono, ond velve ports vers in o cond
cona” ..na o copt that the (ir strainer trrougn thien ~ir o0 g

the «nl2 + lLiy—chumber of the valve wag found coated with
conn . le rust at one end on trhe alr chanber side of toir
stralacr, waat ls, oa the side of th «treiner to po.mit 1o o9
te ¢ ied to thie valve parts in the air stream. This ruat
arpc rod o heve beesn caused by veter from the =lr lige 17707

17

In The bottom of the alr clhiemb v ¢ sting.

e ovidcuce shows thot slymnl 4R ond sicnnl 2570,
ite - r“oqcb gignal, both indicated PPOC"d and that sviten

3 wen i1 acrmal position and lockced for the movemont of Jo. .
The oninenan testified thet signal 4R displayed a rech=—ovV . r-
rcd ~epce’, which indiecated Procerd, when his englne pas: d

1t. 715 interlocking clrcults are 80 designed that ol w2 <3
cnet dlgplay such an aspect unlegs switeh 3 is in aoirsl
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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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