INTERSTATE COMMERCE COMMISSION .
WASHINGTON

INVESTIGATION NO. 2754
THE UNION PACIFIC RATLROAD COMPAN
REPORT IN RE ACCIDENT
AT WILLARD, UTAH, ON
 DECEMBER 21, 1943




Railroad:
Date:

Location:

Kind of accident:

Trains involved:
Train numbers:
Engine numbers:
Consist:
Estimated speed:

Operation:

Track:

“eatner:
Time:
Casualties:

Cause:
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SUMMARY

Union Pacific

December 21, 1943

Willard, Utah

Head-end collision

Frelgnt : Motor-car
Extra 25631 East : Extra B-28 “est
2531 : Motor-car B-28
47 cars, caboose.:

About 35 m. p. n.: Standing

Timetable, train orders and an
automatic block-signal system

Single; 2°04' compound curve; 0.266
percent descending grade eastward

Dense fog

About 92:16 a. m?

}
2 killed; 2 injured

Inferior train occupylng main
track on time of opnhoeing
superior train, and an inade-
quate block-signal system




INTERSTATE COMIERCE COMMISSION

INVESTIGATION NO. 2754

I THE MATTER OF IMAKING ACCIDENT INVESTIGATION REPORTS
UIDER THT ACCIDENT REPORTE ACT OF !AY 6, 1910.

THE UNIOI" PACIFIC RAILROAD COUPANY

February 21, 1944.

hceident at "Millerd, Utan, on December 21, 1943, caused
by an inferior trein occuvpying tne main track on
tne time of an op»Hosing superlor train, and by an
inadequate block-signal system.

1
REPORT OF THE COMMISSION

PATTZREON, Cnalrman: .

On December 21, 1943, tnere was a nead-end collision
between a freignt train and a motor-car on tne line of the
Union Pacific Railroad at "Willard, Utan, wnich resulted in
the deatn of two employees, and the injury of two train-
service emmloyees., This accident was investigated in con-
junction itn a representative of the Public Service Com
mission of Utah.

|-

1Under autnority of section 17 () of the Interstate Con-
merce Act the above-entitled proceeding was referred by the
Commission to Cnairman Patterson for consideration and dis-
vosition.




’(& % g%
A 7,08k
c& o
o) \
s\
l‘ﬂ Y ¥ ~ gqb &G\Q X,
Ao - X
S‘Lg‘ ,&\ | 1y O—L‘L}j\g %}T
'?. - n Cfonbf.,-\’\’

R

e g, D
e{\k) 53—%. e ¢
e -\A\

o
' A $Us ol y)
s 201\ 10 ,%%‘j_").‘(\% T’%g‘r(‘,\ll
\ —) oﬂt'f
. "’ I‘
;- - 28 fhe
1 N S
‘,' I'-‘ \ "' — i \
- o 8{6~’28 '

O —Or=-Q O p4 =~ OO OO

slg.la%‘[ls“l'z;"lﬁél """ ;
- \ . 671 ft‘g !
Ogden, Utah | : <\uast s;d;ng-swmtph
116 mi. é : l‘éﬁ ¢
S. ‘—\n JCt. ! e
: )
3.1l mi, ? o
Harrmsv?lle 1 Taﬂgént ?;Kjg;
bl s | 5,2 £t 3%
Hot Springs ! ’ 7,867 ft) I
542 Iile | Controllln s
Willard (P. of A.) |  track ciroufp |= e
3.2 mi. | : ~ P> : o
1 . — L Sl . ll—&,pﬁ . _\y £
?.9 mie | £ » am 5
Brlgham. ' = é‘% §o -
27,7 mi, | SRISES XA
Cache Jct., Utah \ = | R B g
Iég.h oy Idah ' A Rt
!eC amrmon aho ' ] o
- z e N sie s 5
T ) . K g
v Al 5

December 21, 1943



|
()}

1
o
~1
N
1P

Location of Accident and lMetnod of Ovneration

Tnis .accident occurred on tnat part of the . Utan Divigion
deegignated as the Fifth Subdivision and extending between
‘IcCammorn, Idahno, and Opden, Utan, 111.2 miles. Tnis was a
eingle-track line over wnicn trains were overated by timetable,
train orders and an autonatic block-signal system. At Willard
e siding 4,505 feet in length naralleled the mein track on tne
scutn. The accident occurred 1,432 feet east of the east
siding-switcn. From the west tnere was a tangent 5,201 feet
in length, wnich was followed by a compound curve to tne left
775 feet in lengtn, tne maximum curvature of wnicn was 2°04",
Tne accident occurred on tnis curve 28 feet west of i1ts eastern
end. From tne east there was a tangent 6,147 feet in length,
wnlcn was followed Dy the curve on wnicn tne accident occurred.
The grade for east-bound trains was 0.268 percent descending.

The automatic block-signal system was erranged on the
overlap vrinciple and consisted of douvle-location nome signals
near tie ends of sidings, iantermediate home signals between
stations, and approacn signals in tne anoroacn of tne home sig-
nels near tne ends of s*@ings Tne signals were of tne one-arm,
two-cosition, lower-quadrant, semapnore type, and weré aporoacn—
lignted. Home signals displayed eitner red or green; and

poroacn signals either yellow or green. Tne aspeots and cor-
responding indications and names of these signals were as
follows:

Aspect Indication Name

Green, 60 Proceed Clear Signal
degrees .

Yellow, Proceed preparing to stop  Aoproacnh Signal
norizontal at next signel. Trein
exceeding medium speed
must at once reduce to
tnat speed

Red, Stop Stop Signal
norizontal

Aporoacn signal 154, end nhome signels 148 and 138, governina
east-bound movements, were located, respectively, 8 628, 5,091
erd 761 feet west of the voint of accident. Intermedlate nome
gignal 121, aporoacn signal 135 and nome signal 139, governing
west-bound movements, were located, respectively, 8,518 and
1,220 feet east and 761 feet west of the point of accident.

Tne controlling track circults of tnese signals were so arranged
tnat wnen en east-bound train reacned a pcint 7,867 feet west

of signal 139, that signal would display stop, signal 135 would
display approacn, and signal 121 would display proceed, and when
it passed signal 138, signal 121 would ¢isplay stop. ™nen a
west-bound train reacned a point 11,876 feet east of signal
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158, tnis signal woulcd display stop, and signals 148 and 154
would display proceed, and whnen i1t reached a point 4,792 feet
east of signal 138, signals 138 and 148 would disvlay stop,
and signal 154 would display approach.

DEFINITIONS.

LK ‘

4

Medium Speed.--A speed not exceeding tnirty
(30) miles per hour.

w* % #

Approacn Signal.--A fixed signal used in
connection with one or more nome signals to
govern tne spnroacn tnereto.

o %
Operating rules read in part as follows:

S-71. A train is superior to anotner train by
rignt, class or direction, .

Rignt is conferred by traln order; * % #

L B

5-87. An inferior train must keen out of the way
of opnosing superior trains and failing to clear
tne main track by tne time required by rule, must
be protected as prescribed by Rule 99.

% % %
FORMS OF TRAIN CRDERS,
L R
5-C
Giving Rignt Over Anotner Train
1 St A 4k

(5) Extra 38 East nas rignt over Extra 37 “est ‘
(or 211 trains) X to G and wait at
i until nine fifty nine 9 89 A M
L : ten tnirty 10 30 A M
K oo ten fifty five 10 55 A 11 (efc.)

Ve 3 W
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Trains over winich the first-named train nas
been given rignt must clear it five .minutes when
moving in tne oorosite direction, * % *

L I

406, In foggy or stormy weathner enginemen must
aponroacn all signals with great care, prepared to
respect thne indication giwven, otooping if neces-
sary %o determine the indﬂoation

The maximum autnorlzed speed for botn trains wag 40 miles
per Aour.

Ty

Description of Accident

. Extra 2531 East, an east-bound freignt train, consisted
of engine 2531, 26 10?Qed and 21 emnty cars and a canboose.
At Cache Jct., 54.8 milee west of Willard, the crew received,
among others, conies of train order No, 246, Form 19, reading
as follows:

Encine 2531 run extra Caciae Jet to SP Jet
and nas rignt over No. 255 and all westward
extra trains Cache Jct to SP Jet and-wait at
Erignam until nine one 2:01 A. M.

'PerrJ " nine six 9:06 A. M.

Willard " nine twelve ©:12 A, M.

dot <prings " nine twenty 9:20 A. M.
Harrlcv1lle " nine twenty five 9:25 A. M.

Tnis train departed from Cache Jct. at 8:15 a. m., passed
Brignem, 7.1 miles west of "illard and the last open office,

at- 9:05 a. m,, passed the east siding-switcn at "illard at

9:15 a. m., passed signal 138, and wnlle moving at an estimated
gpeed of 35 miles per nounr 1t oollloeq with Extra B-28 West on
the main track, 1,432 feet east of the east siding-switch at
Willard, and 701 fect east of  signal 138. The brakes of Zxtra
. 2531 East ned been tested and nad functioned properly en route.

Extra B-28 "Mest, a west-bound train, consisted of motor-
car B-28 in the cnerge of a conductor-pilot, ‘and -was being
onverated by a motor-cer overator. At Ogden, 14 miles east of
Willard, the conductor-nilot recelved, among otners, a copy
of train order 'o. 246, Form 19, previouvsly duoted. Tnis train
deoarted from Ogden at 8:20 a. m., departed from Hot Springs,
5.2 miles east of Willerd, about 8:55 a. m., passed signal 135,
wnicn displayed apnroach, and was stopned wnen it was struck

7 Extra 2631 East.

Extra 2531 East stopned with the front end of the engine

- 1,465 feet beyond tane woint of collision. Tne force of the
impact demolished motor-car RB-28.
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From the rignt side of engine 2531, the view of signal 138
was unobstructed, but it could not be seen from tne left side
tnrougnout a distance of 115.5 feet immediately west of the
signal, because of tne engine boiler.

There was a dense fog at tne time of the accident, wnich
occurred about 9:16 a. n. ‘

A signal malntainer »nd a signal helper were killed. The
conductor of Extra B-28 and tne front brakeman of Extra 2531
were injured.

According to data furnisned by the railroad, motor-car
B-28 was 21 feet in lengtn and weignhed 16,000 pounds. It was
provided witn an enclosed cab, and equipped witn an air-operated
brake, wnicn nad functioned preoperly en rovte. At the time of
the accident' it was loaded with batteries and the total weight
was 24,000 pounds. It was a 4-wheel car with a 12-foot wneel-
base, and was being used by a signal-maintaining force engaged
in changing signal batteries,

Discussion

The rules governing operation on this line provide tnat
an extra train may be made suvnerior to otner trains by a rignt-
of~-track orcder. 'nen a rignt-of-track order requires tne
superior train to wait until a specified time at a designated
noint, opposing inferior treins must keep ovt of the way of
tne superior train and must clear the time named in tne order
not less tnan 5 minutes. If tne inferior train fails to comply
witn these requirements, it must furnisn flag pnrotection.

The crews of both trains nheld conies of train order No.
246, wnicin conferred uvnon Extra 2531 Tast right over all west-
bound extra trains between Cache Jct. and S. P. Jct., a
distance of 47.2 miles, and which directed thnis train not o
pass five designated points before tne times specified in the
order. Willard and Hot Springs were two of the waiting points.
Hot Springs was 5.2 miles east of Willard. Under the provi-
slons of this order Extra 2531 covld leave Willard at 9:1%2
a. m., and Hot Springs at 9:20 a. m, 170 otner order restricting
the movement of Extra 2531 East had been addressed to Extra
B-28 West. Tne inferior train was required to enter the east
siding-switcn and to be into clear at Willard not later than
9:07 a. m., if 1% proceeded to that station for Extra 2531,
and 1t was not autnorized to occupy thne main track between the
east siding-switcin at Hot Springs and the east siding-switch
at Willard after 9:07 a. m. ™illard was the first polnt west
of Hot Springs wnere Extra B-28 could get into clear. Extra
B-28 departed from Hot Springs at 8:55 a. m., and, about 9:16
a. m., was 1,432 feet east of the east siding-switcn at Willard
wrien 1t was struck by Extra 2531. Extra 2531 passed tne east
siding-switcn at Willard at ©:15 a. m., the speed was about 35
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miles per nour, the neadlignt wss liznted brigntly and the mem-
bers of tne crew on tne engine were maintaining a lookout anead.
A dense fog restricted visibility To about 400 feet. Recause

of thne curvature to tne left, tne first that tile engineer was
aware of anytning being wrong was when botn the fireman and tne
front brakeman celled a warning. Tne engineer immediately
moved tne brake valve %o emergency nosition, but tne collision
occurred before tne brakes became effective.

Extra B-28 consisted of a motor-car used by e signal-
maintaining force engaged in cnenging betteries at signale, and
was being operated by a motor-car oserator. Tae train-service
crew consisted of a conductor-pilot only. As this trein wes
avoroacaing tne noint where the accident occurred, tne sveed
wag about 10 miles per nour, the neaclignts were lignted, and
tne conductor and tne motor-car onerator were maintaining a
lookout ahead. Bota observed the neallight of Txtres 25631 about
40C feet distant. The onerator annlied tne air brake, and
Extra B-28 stomned just before the ccllision occurred. The
conductor-milot understood that train order No. 248 conferred
superiority unon Extra 2531, snd tnet Extra B-23 was required
to clear tae times specified at the noints desipnated. 'nen
nis train devarted from Hot Sorings, 12 minutes remeired in
vnicn to traverse the 5.2 miles between Hot S»hrings and "illard,
and to clzar for Txtra 2831l. Based on tne maximum authorized
speed of 40 miles per ncur, Extra B-28 could nave traversed
tnis distance 1n 7 minutes 48 seconds; notever, it was necessary
To stop at tnree locations to cnenge batteries. ¥acn stop con-
sumed &t lecast 1 minute. The conductor was confident thet nis
train would be into clesr at Willerd about 9:07 5. m. Further-
more, at Hot Sorings ne received informetion from the train
disvatcner tnat Extre 2531 was sbout 5. minutes later tnaa tne
Times specified by tne crder. Tane dismatchner seaid tnat ne
expected Extra B-28 to clear Fxtra 2531 in accordance witn the
rules, and tnat nis reason for teliling tne ccnductor about
Extra 2531 being leter tran tae times specified was for informa-
tion only. He instruvcted tne confuctor to remain at Hot Springs
1f work was to »e merformed ea rovte to "illard, but received
no reply. Dense fog was encountered soon after Extra B-28
departed from Hot Springs, and the motor-car was ovcrated at
reduced smneed. Tnree stoovs were made 8t signal locetions be-
fore 1t entered trnc limits of tnc controlling circuits for
signel 138. At 9:07 a. m. it was ebout 1-1/2 milcs east of
Willard, end continued without stooning until at 9:15 a. m. 1t
vas 1,432 feet cast of tne east siding-switen. Tne conductor
was required to furnisn fleg protection after 9:07 a. m. How-
ever, since ne was the only train-service crnloyee on tae
motor-car and nis train was nroceeding ancac of an overdue
second-clase train, ne did not tnink 1t advisable to stop tae
motor-car to provide flag protection against Extra 2531 wnoen
the rear end would be unprotected; furtncrnore, nc was devend-
ing upon signal 138 to hnold Extre 2531 et "Mllard, eltnougn
this signal was 671 feet east of the east siding-switcn. The
motor-car oacrator and one of tane signalmen were qualified on
the onerating rules, and could nave bean used to provide rear-
end flag protection. IFf fleg vwrotection nad Leen provided
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after it was learned thnat Extra B-23 could not clear for Extra
25651 at Yillard in the manner provided by the rules, tnis
accident could nave ween averted. The conductor nad not shown
train order No. 246 to any emnloyee on tnc car, but nhad in-
formed tnem tnat thncre was sufficicnt time for Extra B-28 to
oroceed to Willard ageinst an cest-bound train.

In the vicinity of the noint of accident tne signal system
was erranged on tne overlen principle. The controlling cir-
cults were 8o arranged thet, aftcr a west-bound train reacned
a point 11,876 feet east of signel 138, signals 154 and 148
would disnlay procced and signal 138 would display stop, and
after it reacned a voint 4,792 fcet cast of signal 138, signal
148 would display stop. Vnen en cast-bound trein reached a
point 7,867 feet vest of signal 139, signel 139 would disnlay
stop, signal 135 would disnlay anproacn, and signal 121 would
display proceed. Signesl 121 would not disolay stop until tne
train reacned signal 138.

Extra B-28 rcccived an epnroscn indicatlon at signal 135,
vaicn was 1cs most restrictive indicetion, but the collision
occurred before that train rcached the next signal, 1,081 feet
beyond. The engineer of Extra 2531 ZTest said tnat signals 154,
148 and 138 disvleyed proceed for nis train, and ne comnmuni-
cated these indicetions to the firenan and tne front brakeman.
Eecausc of fog, the viow of these signals was restricted to
about 400 feet. Hc wes not certeln as to tne color of the
licnt displayed by signal 138, but was positive that trne sema-
pnore disolayed Hrocsed. Tne firemsn wes tending tne fire and
did not cobserve tne signal. The railroed exncrience of tae
front brakeman wes about 2 montas, and he was somewnat con-
fused about locetions, but was certain that snortly before ne
observed the neadlignts of thz gvoroacning motor-car ne mo-
mentarily saw a signal, apoerently signel 138, to tnc rignt
of thec cngine, disvlaying red. Since Txtra E-28 "est was
occupying the track withain the limits of the controlling cir-
cults of signel 138 as cerly as 2:07 a. m., and since Txtra
2531 East pessed signel 138 ebout 9:15 a. m., this signal
gnould neve displeyed stop for Extra 2531. Thc investigation
disclosed thet tnc motor-cer snuntcd the trech circuits after
it left Hot Sorings, as tne.vnroover restrictive signel indica-
tions were observed by the enginccr of Yo. 2855, a following
trein wnien entered the siding at Hot Sorings to ncet Extra
2531 East. Unless the motor-cer failed to shunt a track cir-
cult as 1t avoroacned Willerd, signel 138 snould hnavc disnlayed
ston for Extre 2531 East. After tne accident, signal 138 func-
tioned as intended, and in teste simulrting tne opcretion of
the motor-car tne controlling track circuits betwcen Hot Spring
and illerd werc snunted in the menncr intended. Howevar, the
tcsts disclosed tnat it was possible to spot motor-car 2-28
between the staggerced insuleted Joints at cends of track cilr-
cults in sucn mosition tnat neitnecr of the two adjoining track
‘circuits would be snunted. Eecause of thls condition ond also
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because of the liability of loss of snunt at times wnen a small
lignt-weignt car of this tyne 1s ooerated over tne line, it is
not salfe to depend upon automatic block signals for protection
of sucn novements, and absolute manual block protection should
be provided.

Tne rules of this railroad require a train to be onerated
in foggy or stormy veather nrenared to stovr snort of any home
signal, regardless of tne indication displayed by tne last sig-
nal to the rear. Nevertneless, the oroceed indicetion displayed
by signal 148 authorized Extra 2531 Tast to move at %fne maximum
eutnorized speed of 40 miles »Her nour to signal 138, wnich
under tne circumstances in tinls case snould nave disnlayed
stop. If signsl 138 displayed stop, in order to obey thnis
indication it would nave been necessary for tne engineer to
take action a considerable distance west of tne signal. Since
tne signal could be seen a distance of only 4C0 feet and tne
accident occurred only 761 feet east of the signal, the train
could not nave been stopped snort of the voint of accident on
tne 0,266 percent descending grade. Neither train in this
instance received botn an approacn and a stop indicetion.

Section 207 of the rules, stenderds and instructions for
the installation, inspection, maintenance and repair of auto-
natic block-signal systems prescribed by tne Commission's order
of April 13, 1939, wnich became effective September 1, 1939,
provides as follows:

207. On track signaled for movements in
botn directions, signals shall be so ar-
renged and controlled tnat nrover restrictive
indications will be provided to orotect botn
following and ovnposing movements.

The automatic block-signal system at this locetion wes in vio-
lation of section 207 of the Commission's order of April 13,
1939.

Cause

It is found that this accident was ceused by an inferior
train occupying tne main track on tne time of an opposing
superior train, and by an inadecuate block-signhal system.

Dated at Washington, D. C., this twenty-first
day of February, 1944.

By tne Commission, Cnairman Patterson.

W, P. BARTEL,

(SEAL) Secretary.



