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August 19, 1937.

To the Comaigsion

On June 29, 1937, there was & derailment of a passenger
trein on the Atchison, Tovella & Santa Fe Rallway at Barstow,
Calirf,, which resulted in the iajury of one emplovee, This
accident was investizated in conjunction with the Railroad
Commission of California.

Location and nethod of operation

This accideat occurred on tlie Second District of the
Arizona Division, exvending becvween Ncedles and Barstovr, Calif.,
a distence of 1568.4 miles; in the vicinity of the point of ac-
cident this is a wouble~track line cver which trains are
operated by timetable, train orders and an automatic bdlock-
sifgnal systenm,

At Barstow the freight vard is located to the south of
the ain tracks; the switches which afford connection between
east enc of the vard and the nein traclis arc intcecrlocked and
are opcrated from a tower located north cof the main tracks
about 7,500 feet west ol 3Signal 40, the wesoward home signal.
The switches coasist of a #10 turnout crossover from the
westward to the eastward main tracks, and a facing-point
switch leading westward from the eastward main truck, through
a No. 10 turncut, to thuac yard lead which parallels the main
track, 'he facing-point gwitch of the cross-over between
the main tracks, designated Switeh 39, is at its east end,
and the switch at the west ¢nd is of the spring trpe. Home
signal 40, located 25 fect east of switch 39, is « semi-
automatic interlocled sigaal of the color-light type having
bwo indications, yellow for "resiricteld specd" and red for
"stop". Thc stop indication is dispnlaved when thoe' controlling
lever in the tower is in normal (stop) nosition; or, when there
is track occupaacy west of the sigaal; or, when thce spring
swuitch at thce west cad of the cross-over is not in normal
position. Thc Yrestricted specd' indiceation is displaycd when
the controlling lever is in "rostricted spced" position regard-
less of the roubting for vhich switch 39 is sct, provided the
spring switch at the west cnd of the cross-over is in normal
pogition; with switch 39 lincd for a novement into the yard
a yellow target and a ycllow licht are displayed at the switceh,
and with switch 39 lincd for a main linc -movement a green light
is displaycd at the gritch.
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Autonmatic signals 7441 ond 7431, locatcd respectively
3,719 and 9,150 feet east of signal 40, are of the 3-pocition,
upper-gquadrant, senaphore type, displaying green for proceed,
vellow for restricted speed, and red for stop. When signal
40 is in "restricted speed™ position, approach locking prevents
chan,ing the position of switch 39 after a westward train has
passed signal 7431 unless a 2 minute time rclease is operated,
Alter a train has passed sicnel L0, detector locking prevents
the changing of the position of switch 39 until the train has
passed throuch bthe rlant, aad even then sivitch 39 cannot be
moved unless the spring svitch at the viest =nd of the crossover
has returned to normal position., Indication locking prevents
the return to nornal position of the lever coatrolling the
indicaztion of signal 40 unless the sisnal indication actually
crianges to stop and the rea light is 1it. Unless the controll-
ing lever ot signal 40 is in normal position, (stop), switch 39
cannot be moved, The tarsct on switch 39 is an 18 inch disk
located 42 inches above the head blocik, and the cwitch light
is mountecd- above the target. A micronhone track circuit, ex-
tending 14,000 feet east of sicnal 40, informs the tower-
man of the approach ol west-bound trains, Under the above
signal arrangenent trains en route to the passenrccer stution
rcceive a "proceed" indicatlion-at signal 7441, a "restricted
speed" indication at sicnal A0, and a greccen light indication
at switch 39, Trains cn route to the freight yvard rcccive a
"restricted specd" indication at signal 7441, a "restricted
specd" indication at signal 40 and a yellow targct and yellow
light indication at switch 39.

Duc to curvature, and to the fact that in this vicinity
the track is 1sid in a deep cut, the view of signal 7441 is
rcstricted to 1,540 fecet for on enzincman on-a west-bound
train, and to 300 fcct for the fircman; also, the vicw of
sirnal 40 and switch 39 is restricted to 1,003 fect for the
Tirtmun of a west-bound train, and to 453 fcet for the engine-
mon,

The moximum authorized spcod for passcngcr trains approach-
ing Barstow is 50 milee ner hour,

The first aarlks of derailacnt appcarcd on yard track No,
10 at a point 471 fcct west of owitch 39, Apoproaching this
point from the cast there is a com»ound curve to Bhe left
2,435 fecet  long, which ranges in curveture from 0-42' %o
26 17% 30", upon vhich switch 39 is located at a point 218
foct from-its western cnd; then two No. 10 turnouts, cach 90
fect long, extouding from the westward main trock to the yard
lead and treock 10.
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The weather was clcer ot the time of thoe acclident which ’
0ccC urrcu avout 11:03 ».m,.

Degcription

xbtra 3940 West, (Symbol 1/33 X), consisted of 59 fru1"h+

-LJ o
ccrs and 2 cehoose, hﬂuTLd oy uﬂulﬂCo ?940 and 39]0 and wag
i churge of Coaductor Carr and Lrginemen Poole and Fra21ur.
This train passcd Daguett, 6.8 mli ¢3 cost of Barotow and th
last opcn officc, at 10,237 a.m., cecording to the train hbbu,
nussed distant sicnal 7441 and anme signal 40, thon headed
ohx ou*h the crosscver ot "wwtcn 39, yellow i_(;oquono being
proverly displaycd by both LAGR 18 and the sviteh targcet,
thenee onto the costward naln trock aad into Barstow fr01ght
yverd, 0o stop hoavirg been requircd or nade while making the

CI'OSS=0VCIr uloveliennv,

© Westbound Troin Sceond No. 19, consisted of one baecgage
cnr, onc sbtanderd Pull.ian cur, onc Pullnan tourist car and
onc cheoir cor, in the oracry nomcd, all of all-sitecl construction
cxcept the varee o car, vhich had a stocl-underfrome ond woodcn
suncrstructure, n“uluu by cnginc 3521, and woe in charge ol
Conductlor Hcttig ond mngincnan )”Vlln. This troin pasascd
Dngectt, 8.8 miles cost of Barstow, at 10:53 a.m,.,, 25 hours
late, and 16 miautcs bohiad the preccding frei<ht train,
cccording to the trwin shoot, passcd gignals 7441 and 40, tho
indicetioas of which arc in dispute, and headed through the
crossover 2t switch 39, which was 01onl ying a-voellow target
and a ycllow lisght, to the castwnrd main trﬁck, and thence
into tr-ck 10 in the froisht yard, where it wos derclled while
travcling at a speed cstlnctcd to heve been from 30 to 45
milceas per hour.

Tneine 3521 Gtonocd on its rirhe side on yrrd track 11,
vith its forvard cad o8l Toeot st or switch 39; the tender
was olso ou its side, couth of ond opposelite the ¢rnpine, across
vord tracks 9 cnd 10, A]_1 {four ¢rr3 wercdernilced, but ro-
meincd nracticlly unrisht acroos yara tracls 9 r_d 10, The
cmploycce injurced wos the cagiacann,
swasc,y of cvidoneco .

Ingitenan Devlin, of Tr-ia Sccecond lio. 19, statcd that
before leoving NcLGTVU the cir bv“kos wvere tested and hoe had
no trotble controlling the specac of the treoin on route,
Appro~ching Borstow hc fouud sigial /WAl displaving o clenr
indication «nd when e cnlizd fhg iadicrtion to the fircma
cud ~lso iudicnted 1ts vertical position with his arn, the
Cirenen acliinowledsoed his gigrol, At th~t time the speced of
his troin wos nnout 65 milcs por hour; about 10 or 12 car
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lengthe east of cipnal 7441 he iande 2 brake opplicrtion which
had rcdnced the speed to about 35-miles per rour wvhen the
firairn, who beciusc of the curve, was first to sce signal 40
and "”1tch 39, called aon indicrtion which Ingincemen Devlin
uiderctood to be "elear switceh, yellow block™, the indication
Tor n throurh noverent on the westward main trﬂou. He then
relersed the bralzes nnd this cctiocn opperently coused the
fircunn to renlize thot the iaforretion regrrding the signal
indic~tion had hcen nmisunderstood for he immicdintoly colled
out that the svitch vwmg ycllow, Iirineman Doevlin thon placed
the brake valve in cimergeacy pos*tloq closed Jgo *arottle
and opened tlic u<uderu, but therc weos not sufficicnt distance
in which to ston bcfore the Gerniliicat occurrcd, Eagineman
Devlin was positlve that si-nel 7441 wos displayivg 1 green
indicntion, ~ud signrl 40 a yellow indication whier he passcd
them. DBetween Draggcet ond Borsotouw there wvas amplce dlntancc
between his train oad the nroceding onc cad clear signcl

irdications vierce rvcccived., The wenther Www clecar zad visibility

wos “ocd hc rloced thoe timce of the accident av about 11:03
a.m. Enginemon Devlin soid thet Lie pascsed a satisfactory
examinatlon on cye olyht nvbout Janwcry 12, 1937,

Fircmen Treoruor, of Train Sccond Mo, 19, cor roborutcd
the statcacnt of *“fllpn n Devlin rcgaraing Jr brake tests
mede at Needles, and the operotion of the tr-in brokes cn
routc; he stcted further th t he wes uunble to sco the
jndic' tion 01splﬁved by sifncl 7441 from his side of the

ab but the enginen n colled o clecr siganl, The speed
w. nuout 55 to 65 miles per hour ard ~n ~ir bralze appli-
cotion was nade gsoon after possing the distont sicnal., As
soon ¢s signal L0 and switceh 39 core iato view ncross the
inside of the curve he noted the iandication cnd called
"yvellow block anc yellow switch™, The earineannn-yodded
his heed to show that he had reccived tlie siga~l, but when
he did not rerch for the broke valwe imuedlctely the fire-
mon repented the call, the sccond cell followliag the first
after cbout two SGCOid°. The ca~iaeaan roesponded by
immediately applying the brekes in emergoncy; ot thot time
they werc cbout 100 Lth Ffrom 3witch j9, ~nd the speed of
the train wns bctwcen 30 ond 35 mjlc ner Lour, Firemon
Treanor wos positive thot the indicotlion ol signel 40
woes yellow and stated thot the onflnbmtn cppeared to be
normal in every respcct and was nwalke uUDTO“Cthé Barstow,
He d.1d not think it nossible to mnistcke o red iandication
Tor o yellow indication,

Conductor Hettilg comuvercd time nnd conversced with
Eangincmen Devlin prior to departurce from Needlcecs cnd found



him coperently lormal. The speed was cbout 60 to 65
miles per nour after leaving Dagpett, but approaching
Barstow an cir broke npplication woas ncde which reduced
the speed to about 30 to 35 nmiles per hour. After the
hrokes - were released, the troin treoveled less thrn a troain
length, wheun the brakes were again avplied, this time in
emergcency,

Head Brokeman Claypoel, of Tr~in Second No, 19, stated
thot approaching the distant sicnal ot Barstow he had the
door open in the he~d vestibulc of the fourth car and mode
an attempt to obsecrve the indic-tion of thit signal but
wos un~ble to do so becruse of tlie dust in the air,

Flagnon Mildéren, of Trrin 3econd No, 19, stated that
when his train pasged the distont sicnal at Barstow he was
on tie rear plotform but could not determine the positiom
of the sigial becruse cof dust. Imnedictely after the accident
he went back to flag and at thot time switch 39 wos lined to
cross—over cad signanl 40 was displeving o red indicationy he
did not notice the iadication displayed by sisgunl 7441,

Operctor-Towermnn Springcer, ~t Barstow tower, stated
that wvhile the freight train which preceded Second No, 19
wag moving through the crossover into the vord he operated
the lever to place signal L0 in ston position and he did
not arain clear that sigaal, After the freight train had
cleared the plant he was unable to operate crossover switch
29 and while he was awaiting the arrival or revairmen he
was notificd that Sccond Lo, 19 had becn derailed. He
stated that 1t was impossible Tor the distant signal to show
a green indication or the home 31¢gaal a yellow indication
while the circuit controlling the oncration of the crossover
switches was dead,

Signal Maintsincr Doclery stated that when Operator-
Towcrman Springer told him of the trouble irn the plant
he checked the - Jevers and in addition to noling the location ‘
of the trouble, he noted tuat the lever for signal 40 was
in stop position., He and Suvervisor Green, tien took a
track motor car and startcd for the crossover iavolved bdut
while they were en routc the dcecrailment occurred, On arrival
at the woiut of accident the injurcd enciacman was placed
on the track motor car and Dockery took him back to Barstow,
after which e rcturncd to the crossover where Supervisor
Green pointed out to him that the poirts of the spring
crossover switch werc belng held oncn by sand which had
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either becn depositcd by engines or blown in by the wind.
After this sand was cleaned out the plaat operated normaily.
Before the sand was removced from the switch points hic noted
that home signal 40 was displaying a stop indication,

The statcment of Signal Supervisor Green corroborated
that of Signal Maintainer Dockory. He statcd, too, that
before maliing an inspcction of the plant he noted that
sigral 40 was displaying = stop indication. He stated that
in casge of failure the signals are desiganed to display their
most restrictive iandications, and that he has ncver received
a rcport of a falsc clcar indication at this plant., He
also statcd that in order to crange the routc after a west-
bound train has entcred the approach circuit it is neccssary
first to opcratc a two minutc timc relcasc,

Signal Enginecr Winaans stated that on the day after
the accidcent, accompanied by Gencral Signal Supervisor
Stoliker, Signal Supcrvisor Green and Signal Maintainer
Dockery, he conductced tests on all relays, slots, lever locks,
circuit centrollers and other circuits that could possibly
havc any connection with the accident. Everything was found
to be in propcer working ordcr in all rcspects, and a
complete test made of all circuits for grounds showcd them
to be clear, Hce stated that the fact that the lever oper-
ating thc home signal was placcd in normal position by the
towecrman is proof that the sigual light was burning red.
The spring switch is fitted with a controller which shorts
thc track circuit and is the equivalent of track occupancy
in that circuit, and with that condition signal AO can display
only rcd, and signal 7441 yellow, Hc expircesscd the opinion
that it would be impossible to mistake a rcd signal iadication
for a yecllow one.

General Signal Sunervisor Stoliker stated that in making
the tcst described by Sicaal Enziacer Winans, it was found
impossible to get a falsc clear indication of c¢ither signal
7LLY or signal 40 with a condition similar to that which
existcd at the time of the derailment., He also expressed
the opinion that it would be impossible to mistake a red
indication for a yecllow one,

Discussion

The investigation discloscd that aftcr the pascage of
a frcight train into the yard the towerman attcmpted to line
switch 39 for a wovcmacnt on the main track which would permit
Train Sccond No., 19 to procced to the passcnger station at
Barstow; howcver, hce was unable to do so because of the fact
that sand had accumulatcd between the switceh points of the
west svitch of tiic crosgover and the main track rail, The
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effect of this condition upon tlhc control circuits is equiv-
alent to track occupancy west of signal 40 and that signal
should have shown a "stop" indication and signal 7441 a "rc-
stricted speed" indication, Howcver, Engineman Devlin of
Trzin Second o, 19 statcd that signal 7441 was displaying
a "procced" indication when he passcd it; this statcement is
not corroboratcd cexcept by the staterient of Fireman Treanor
that vhilc he himsclf could not sec thc indication of the
signal bccausc of track curvature, the cagineman called a
clcar signal at that location. Pircman Treanor stated that
the indications of bhoth signal L0 and switch 39 werec yellow

as his train approachcd tham and this statcment was corroborated

by Engineman Dcvlin., The arrangcment of the circuits in

this plant is such that tlicse statements cannot be reconciled
with the "restricted specd" and "stop" indications which
should have beecn displayed unlcss the towerman changced the
route during the time Train Sccond No. 19 was between signals
7441 and 40, Since the distancc between these two signals

is 3,719.5 Tect and thc sonced ranged betwecen 30 and 60 miles
per hour, and the timec rcleasc reguircs a minimum of two
minutes to unlock the route, it appcars that it would have
been impossible for him to do so and therc 18 no evidence
that he madc any effort to do so. The lever controlling
signal 4O cannot bc placed in stop position unlcss a stop
indication is actually being displaycd, and there 1s evidence
that this lever was rcturacd to stop position before the
arrivel of Train Sccond No, 19, and that signal 4O was
displaying a "stop" indication immediatcly after the derail-
ment; in tcsts subscquent to the dercilment it was impossible
to establish any coadition which would result in the display
of a "procced™ indication of signal 7441, a "restricted
speed" indicetion of signal 40, and a "ycllow" indication

of switch 39, The most favorablc indication that can be
given by signal 4O is "Restricted Specd", which is defined in-
the bock of rulcs as "Proccud preparcd to stop short of train,
obstruction, or anything that may rcquirc the spccd of a
train to be reduced®, Regardlcecss of what indicatlon was
displayed by signcl 7441, "restricted spced" was the most
Tavorable indicetion displaycd by sirnal 40 and this was

the indication which both the enpincrnan and the fircmen
stated was displaycd by that signal, although all other
cvidcnce indicates that this signal displaved a stop
indication. Hed the speced of this train been rcduccd as
requircd by a "restrictced specd™ signal indication at this
point this accident would not have occurrcd,
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Conclusions

This accident was causcd by failurce to control the
spced of a train as requirced by signal indicotions, rc-
sultine in the train entering a short turnout at excessive
speced, the routc aot haviag been properly lined for a
main-track movement due to obstruction of a spring switch.

RegspeetTully submitted,

W. J. PATTERSON,

Direcctor,



