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Louieville { Nashville
Februacy 1, 1940
Kirkstall, Tenn.

Rear-end collicicn

Freight : Freight

Fourth 55 : Fifth 593

1526 : 1512 - 1548

35 cars and ¢ 60 cars and
cetoose cabocse

Steacing : 25 - 30 m., p. h.

m . — .

‘imetable, train
automatic block
metic train-con

orders, and an
-cignal and auto-
o0l gystem
Single; 3°
level

curve to the right;

Clear
8:50 p. m.
1 killed, 4 irjured

Failure to provide adequate flag
protection for preceding train
and failure to provide adequate .
ctopping distance between slgnals
involved for maximum authorized
speed.
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April 30, 1940.

To the Commission:

On February 1, 1940, there was a rear-end collision be-
tween two freight trains on thc Louisville & Neshville Railroad
near Kirkstall, Tenn., which -csulted in the death of one em-
ployee and the injury of four emnplo;ees.

Location and Method of Operation

This accident occurred on that part of the Knoxville and
Atlata Division which exten.s between Corbin, Ky., and Knox-
ville, Tenn., o distance of 104.68 miles. In the vicinity of
the roint of accident this is a single-track line over which
tralins are operatcd by timetable, train orders and an automatic
block-signal and automatic train-control system. At Kirkstall
a siding 2,243 feet in length parallels the main track on the
west; the accident occurred at a point 4,436 fecet south of the
south switch of this siding. Approcaching the point of accildent
from the north there ar:, in successilon, & tangent 752 feet in
length, a 49 curve to thie right 757 feet in length, a tangent
405 feet in length, a 1070" curve to the left 220 feet in length,
8. tangent 2,392 feet in ~<«nzth, a 2030' curve to the left 2,277
feet in length, a tangen: 1,500 feet in length, and a 3° curve
to the right extending 211 feet to the point of accident and
1,104 feet beyond. The grade for south-bound trains is slightly
undulating a distance of 4,900 feet and then level a distance of
2,315 feet to the point of accicent and 4.C feet beyond.

The automatic traln-control system is of the continuous in-
ductive type; each engine in this territory is edquipped with a
2-indication color-light cab-indicator which displays a green
light when the train is operating under a proceed indication
dieplayed by a wayside signal or w.sn approaching a B point and
a red light after passing the B po’ut when approaching a wayside
signel displaying a stop indicatiorn. The cab-indicator and the
automatic train-control a»nparatus ave actuated at a B point lo-
cated either at a signal displaying an approach indication or
at stopping distance from a signal aisplaying & stop indication;
the location of the B point is predicated upon a precetermined
maximum authorized speed. The system 15 so arranged that when
a locomotive passes a B point in a restrictive block the cab-
Indicator changes from green %to red, and if the change of indi-
cation is not acknowledged by the engineman within the delay
time, which 1s about 6 seconds when the speed is 35 miles per
hour or higher, an automatic split application of the brakes
sufficient to stop the train will be made. If the speed of the
train i1s in excess of 20 miles per hour, in order to forestall



-l 752 ft.

tangent

f

PG
,l\ |
Corbin, Ky. & Md |
Sas) 757 £t Directio.
2 9
3%3.73 n1. 591 -”Q jy of traias
¢ Holton, leun. 7\\ ~ ‘
/ b ~
Lh.1o m1. / :'74/ / \ﬁ\
/ A~ 405 -
Dossett / // S~y fE,
&
/s S0
2.84% . &”/ ‘ﬁ\pi_‘ Jo
// / - oy
Kirkstaell /
’i
l 0 ) /
1.00 m1.
% // /
} Pocint of ocecideut ~ (ij; 472,8
22.95 n1. /’ CJ(( A7
Kneyville, denn.
/ » ]_[\\O\ ,
/ A
/ /
/
/ ,/
/
/ /
3,435 £t
!
|
\
| \
\ \
\ \
\ \\ E\L/‘? 5
\ - . .
\ \\/’ ’ R\
- \
\ ’/.\/ 3\\\\ 0:)()\
\ [N w B:Y 5\
. VN S e
\ \ g *i\\'\& O £
S ) \ 37 \
\\ %i, <\ k \ -
O TN My \ \ Inv. no. 2W13
/1\q’/‘ \ T \\ EM P.G. Zoulsville & fsshville k.T.
Y TN X o Kirksball, Ternescee
b _a.h - {+.,3 sbe o
e P N Feb. 1, 1940
\ ' £
N - >
\ RV ?OL v Po;\'b
- jl_/ - al &



5 Inv-2413

an automatic applicotion, the enginemen must operate the acxk-
nowledging lever, and, in addition, meske a manual service appli-
cation of the brakes to bring the speed of the train below 20
miles per hour, whereupon the brakes may be manually released.

If the speed of the train is below 20 miles per hour and the
engineman acknowledges the change of indication by operating

the acknowledging lever within the delay time vhich increases

as speed 1s reduced, an automatic brake application will be
forestalled.

The automatic biock system is of the absolute-permissive
type. ©Sicnals 2521, 2531, and 2533 are located 6,714 feet,
4,425 fesy, and 983 feet, respectively, north of the point of
acciient. These signals are of the three-indication, upper-
quadrant, semanhorzs type, approach lighted. The aspects, indi-
catlons and noes of the signals involved and the corresponding
rulec numoere ave as Tollows:

Signal No. Aspect Indication Nane Rule No.
2021 Green Proceed Clear 281
2531 Yelliow Prevare %o Anproach 285

stop at next
si~mel. Trailn
exceeding medium
spced must at
once reduce to
that speed.

25633 Red Stop; then r~o- Stop and 201
ceed in acco. i- Proceed
ance with Rule
509 (B)

ledium speced is defined as: One-halfl maxirmum authorized
spesd at point involved, not exceeding thirty miles per nour.

Restricted speed which is prescribed by Rule 509 (B) is
defined as: Proceed prepared to stop short of train, obstruc-
tion, or anything fthat may reguire the speed of a train to be
reduced.

Between the south switch of the siding at Xirkstall and
the point of accident there arc four cuts ranging in depth from
2 to 22 feet. Signal 2533 can b~ first seen from the left side
of an engine of a south-bound train a distance of 1,228 feet.

Rules of the transpcrtation department read in whole or
in part as follows:



89, Then a *rain stope under circunstances in vhich
it a2y be overteken by enother troza, the Ilagman
must go baclk immediately with lldwnan £ sicnals o
aufficient dissance tc insure Tull »rotection. AL

a poirt Nne-Ifou-th of a mil: fror the 1car of uils

rein, be will place one torpesilo on the voll ) con-
tinuing dvaclk to g Jdictance ¢f not lesuy .-
nile Troun the resr -2 his train, he will »~lece tvo
tornedoss on the ra:l one ra'l 1cn trn epsvs. IT o
egcending grade, or the view 1s cbucured by curve
weather conditiong, or 'n sny nther manner, he nucd
5o ot muech farther as may be ncceesary o “e wch &
poin vrere he i aboclutily sure he can be seen By
a troin a% a suvificlent distence in ~hich ta stopo.
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29fh). CShould o train be scen or hoard approsching
before flegman hes reoched the recuired digtance,
he mofg 1t ‘onea rl=aze one fernecdo on the rail, and

by n.orht or dwrnng foggy oo sonrny westner, he will
in adfition, displary a lizhted »ed fusee, continuing
in *hp Jl“&ou¢o‘ of the approaching t“91“ s rapidly
as possible.
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52(J). Enzineren are requizcd, toTove coming o0 a
stop at unusual points, and &f usurr stopping voints
when it is knoun by ftle 2ngin~mon 5S¢ .% his train will
be delayed, to und the his. s sl a2l preceribed by
Rul~z 14(c). FahLure of the enrincrman to sourd thie
gignal will in no manner reilicve conductor end flag-
man fromrotecting thie trein.,

LU

Rule 4(c) of %thae reau

cJione governing use of autcmatic

of © ul
train coatrol reads ac Torllows:

The two-light cab indicator located in th
in the enginemen's line of vision. The purpos
the cab indicaver ieg to give the wngineman a continu-
ous vicusl fisnal or the conditioa JL the track ahead.
Whea tre indi~ater is showing a GFTEN 1lisght maxirum
allowable speed 1z permitted. %When the indicator is
chowing a RED light ti.e track ahead ic occupied or
cbstructed and the speed must be controlled in ac-
cordance W“th rules or spccial instructlons.
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The maximum avtinrized speed for freight trains in the
vicinity of the point of accident is 45 mlles per hour.

The weather was clear at the time of the accident, vhich
occurred at 8:50 p. m.

Description

Fourth 53, a south-bound secund-class freight train, with
Conductor Collins and Enginemen llauney in charge, consisted of
engine 1523, 35 locaded cars and a caboose. This train departed
from Holton, 47 miles north of Kirkstall, at 4:13 p. m., accord-
ing to the train sheet, 6 hours 52 minutes late, passed Dossett,
the last open office, 2.84 miles north of Kirkstall, at 8:22
P. m., 9 hours 13 minutes late, stcpped at a point approximate-
ly 1 mile south of Kirkstall between 8:30 and 8:35 p. m., ac-
cording to the evideace, to replace a broken Journal brass on a
car, and about 8:50 p. m. the rear end was struck by Fifth 53.

Fifth 53, a south-bound second-class freight train, with
Conducter Caughron and Enginemen DeLaney and Tillery in charge,
consisted of engines 1512 and 1548, €0 loaded cars and a ca-
boose, in the order named. This %train departed from Holton at
5:14 p. m., according to the train sheet, 7 hours 53 minutes
late, passed Dossett at 8:45 p. m., 9 hours 41 minutes late,
passed signal 2531 displaying an approach indication, passed
slgnal 2533 displaying a stop-and-proceed indication and, while
moving at a spesd estimated to have been 25 to 30 miles per
hour, colliided with the rear end of Fourth 53.

The caboose and the rear two cars of Fourth 53 were de-
molished. The two engines and the first 13 cars of Fifth 53
were deralled and stopped in a tangled mass of wreckage which
was piled 3 cers high and confined within a distance of 195
Teet; these cars were demolished. Engine 1512 stopped, headed
north, on 1ts left side 150 feet south of the point of collision
on top of the wreckage at the west side of the track. The en-
gine truck was %torn oftr; the automatic brake-valve and its re-
lated piping were torn loose; Engine 1548 remained upright and
stopped at the east side of the track and at an angle of 30 de-
grees to 1it.

The employee killed was the engineman of the second engine
of Fifth 53, and the employees injured were the engineman of
the first engine, both firemen, and one brakeman of Fifth 53.

Sumrary of evidence
Engineman Mauney, of Fourth 53, stated that the air brakes

functioned properly en route. As his train was passing the
south switch of the siding at Kirkctall at a speed of 40 or 45



miles per hour the front brakxeman, who was on the left geat-box
of the engine, called a warniag ic gtop. He rade a 10-pound
brake-pire reduction end then nleced the brake valve in ener-
gency position; the train stopned in a distance of about 70 ca
lengths. He understood that tiie rules required him to signal
the flagmen %o protect the rear of che train before stopping at
an unus ua7 roint, but in thic instance xie was preoccupied and
failed %n do so: houwever, immadiataly after the train stopped
he signaﬁcd for the flazmen to protect the rear of his train
and saw him leave *“he cabcose. Fe sald that the front brakeman
discovered a broken jourawl Tracs on the seventh car and, aflter
the Pbrakeman unicaded tools fron the engine, a cut was made be-
hind the seventh ca. @nd it was pulled up to the tools. The re-
newal of the brass was about conpleted when the engineman heard
two short tlastc of the engine whl tie of Fifth 52 and about 2
minutes T"‘Mr the accident occurred. He said thiat he could net
see Fifth 93 as 1t approached OuC&UbL the view to the rear wes
obstructed. Ho stated that his train stopped between 8:30 and
8:35 p. m. and the accident occurruﬂ at 8:50 p. 1.

Fireman Luttrell, of Fourth 53, cecrroborated the statement
of his zagineman and sdded that tha flegman was signaled out 10
or 12 seconds wfter the train sterped. He cbserved the flog-
ran's lanterns wmoving back from the coboose unt:l they disap-~
pesared from view around the curve. The fireran =aid that he re-
mained on the engine during the rencal of ths drass on the
seventn car. As Fifth 33 epo““”c%u& andl befors the ncecadlight
came 1into vizsw around ths curve he heard the exnlosion c¢f two
Torpodoes and soon afterward Tvo short blacis of the engine
whistle. Fe stated that the weather was clear oand it was pos-
sible %o see The position of the 81bnal 3emaphores,

Front Brakeman Witt, of Fourth 33, stated that nis train
was pasasing bthe eouth switch of the sidaing at Kirkstall a%t a

T
soul
speed of 40 or 5C m11es per honr wiaen he observed fire Ilying
under a car and callied a warning to the angineman to stop. The
train stopped in a A stance of 80 or SO car lengths. After 15
minutes e¢lapsel and Lefore comoletion of the renewal of the
brass the accident nccurred. The brakeman heard torpedoes ex-
ploded =zbcut 1 minute before the accident nccurred,

J

Conductor Collins, of Fourth 53, stated that approaching
the point of accident his train vwas mcving at a speed of abouu,
40 miles per nour when the air brakes were applied and the tral
stopped in a digtance of 8C or B85 car leagths. It was 8:35 p. m.
when the train stopped and the engineman irmediately signaled
the flagman to prctect e rear of the train. Ee said that an
engine whistle covid not te heard at the rsar of a train in mo-
Tion because of the noise made by the car wheels. The flagman
started back immediately with rlagming equipment and the con-
ductor started toward the front end of the train. The conductor
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assisted in renewing the Jjournal brass and the new brass was 1In
place wnen he heard cone torpede exvlode ond the engineman of
Fifth 53 acknowledge his flagmen's stop signals. Looking back
hie observed a lighued fusee which appearcd to be on the curve
south of Kirkstall. The accident occurred at 8:50 p. m., which
was about 1 minute after the %orpedo had exploded. He said that
as his treain was stopped about 15 minutecs before the accldent
occurred, a fusee thrown off at the tize the biakes on hic traln
were apclied couth of Xirkstoll would nave burned out before
Fifth 83 passed Kirkstall, since the fusees were of the 10-min-
ute type. ie thought that although the tiles were covered with
ice his flagnan should have gone beck a distance of about 100
car lengcis in the time avallable.

agman Gegs, of fourth 53, stated that he was in the
cupola of %hie ceonose wiien the breies were avpplied on his train
at Kivkrtall. OShortly after the train stcpped the engine
whistle sounded the signal Tor the flagman to protect the rear
of his train and he gtarted back to flag. Because of soft
ground at the side of the track it vas necessiry to walk on the
fies and icz anthe ties hampered h’e progress. When he reached
a point about midway of the curve south of Kirkstall he heard
Fifth 53 vhistle for Xirkstall and he immediately placed two
ftorpedoes on the reil and lighted a fusee. He continued to

walk northward waving stop signals whiclhi were ackznowledged by
the engineman of Fifth 53 just as the headlight came into view
at the north end of the curve. The engine of Fifth 53 passed
him at a speed of about £0 miles per hour and he turned and ran
in the direction it was moving; when the collision occurred the
caboose of Fifth 53 was opposite him. Ke believed that he went
ag far to the rear of his %rain to flag +.fth 53 as anyone could
heve gone under the some conditione.

Engineman DelLaney, of the fires engine of Filth 53, stated
that when approaching Nirkstell his trein was moving at a speed
of 45 or 50 miles per hour. The air gocuge indicated 110 pounds
main reserveir and 70 pounds brake-pive pressure. Signal 2521
at the north end of Kirkstall siding Aisplayed a clear indica-
tion and when passing that signal he nbserved that signal 2531,
the next signal in advencs, dispilaysd an approach indication.
His view of signel 2531 was then .omentsriliv obscured by trail-
ing smoke and, thinking the signal might clear snon, he did not
Take action until the smoke cleared; then soon alter his engine
passed signal 2521, observing that signel 531 was still dis-
playing an approach indication, he made an initial brake-pipe
reduction of 7 to 10 pounds. The brake-pipe exhaust, which ap-
peared to be of normal lencgth for a 60-car train, had just
ceased when the fireman and the trakeman called a red-block and
red-flag warning to him and he immediately placed the brake
velve in emergency position. He felt a heavy run-in of slack
and, as the emergency application of the brakes did not seem tobe



effective, he openeda %the sand valve and reverced the enfine. .
"

After Hic engine pasged siznal 25831 he ackaoowiedged the red
lipnt hicn mas dioplayved on the ceb indicator; however, since
the brazes were aliezndiy PULMY cpnlied There wagc no oc tion by the
autor:tic traxn-control averi. The opced oI his trelin vas ye-
duced te betuween 25 end 00 miies »er nour atv thie Lime of e ac-
cident. He srid tre brakes Tunctioned vroverly cu rouhs erc:pt
that ns thourht Sney 3¢ not hold sfo well wisn ~oproacning tue
point of zeccicdent, becruce, ac the braizcs did r.t appl™ on the
second engine, a losg oI hraring pewe> caulvalent Lo thint of 7
or 8 carc »rgvlted. He caid that it is custormary Tor the cn-
gineman . cherse of the gecond evgine of a deutlehsader to se-
curs che cicependert braks-veive in »elease po3lt.en becauce of
instmictiony not fo verndt ovefheaLLq” driving-=iecel tires while
braking cn descanding credes. 7. vnderstcod that imvediately
altcr obogvine o glynal ii:plﬁying an approach indicaticn le
was viqulced to reduce to modivm roeszd af guicliy a0 posclible.

In taic ii3tance vVﬂ he mads the Tirat brake endlicabion he
thought 1v wae suffic.a2nt So ston his *rain befors passing slg-
nal 2537. e stated .ot hie thontt a full--crvice apolicaticn
of tae brakes, 15 mede ot 3ignal L3, ronrld ret s*eop a train of
€0 cars moving at tho zazimun ausherized sweed trlore it passed
signal 2535. He th-ousht ne handled She braking uiie pest way

possible.

Fireman Smith, »T tre firet engine of Fifth 53, stated that
his train —as QtO“Ded several tinec bpetreen Corbin and Kirkstall
and the axr brakes functioned properly. Approach.ng Kirkstall
his trein was movirge % a speed of £0 or 00 miles peor nour. Af-

ane .

ter passiag signal 2521, which gas dlsp /7 *ng a ﬂleaw indication,
the engineran eased ou'f on tlie throttle 22 trailing smoke and
steam obccu1ed vhe fireman's view of siznal 2631. After turni ng
on the blower a%t a point about 20 ca» lengths rorth of cignal

3L, he saw that sign:l drsplaying an spproach incdicotion and
he cailed 1t to the engineman who answered, as e had done at all
signals. The engineman made a br-xXe-nipe reduction vhich the
flr eman taougnt was from 19 to 20 pHundc. Soon after passing
8iznal 2531 and before the brakxe applicetion hod Lecore effective
he saw the red aspect of -~ignal 25633, the cabcoae markers of
Fourth 853 and *he flagrnian o that tenin running toward Fifth 53
and aving & lignted fucee. He called a warning to the enyinen
who placed the oqup—"alve in em,rgency pcsition. Realizing that
a colllision was imminent he started hack over the coal in the
tender; he did not remember h¢¢“¢ng torpedoes exrloded. EKEe es~
Timoted that the specd of his train at the time of %$he collision
was about 30 miles ncr hour.

T’)

Front Braleman Ault, of Fifth 53, stated that when his
train was approaching Klrkutall the Speb wag about 45 miles per
hour. He was on the left seat-bcx ol the Tirst engine and the
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fireman was seated shead of [ im. Trailine smoke and eteam nb-
scured ale view of signel £331 vitil the engine was oooul 20 car
lenguns north of the signal. ke and® the fireman sinvit-neocusly
alled tre approach iﬂg;cetion to tbo engincman, wiio answered,

1Je encineman made a bre¥e-pipe reduction wiich tme brokeman
thouahu was ebout LO pnunds. Then tﬁey rezched a poiant about
25 cor lengths south of cignal 2531 ke obererved tie flagman of
Fourth 53 in the cut v¢v1ng a lighted “ores, ond e ond he
fireman cimultaneously called 2 warning %o fhe engrneman wio
immediately pleczd thz Lrake-velvs in erergency position. At
this time the flacman ol Fourth 53 was about 25 car lensthe
south of The scuth clding-switch at Kirketall Soon after the
brake v e ¢ izt In emerzerncy tro torpeqoeﬂ were exploded by
hic tracn. Trers w=ac a heavy ruin-in of clacsk and the bruke ap—
plicnsion dia not ccem %o recpend proporly. The speed of the
train vac &boul Po milecs r hour a% the time of tlie coliielon.

.
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He caid “arn air owvekes funehicned prooperiy throughout the trip

1 l
pricr to 31 ac21fent. H hcught that tihe engineman did all

that Dofsibiy couild have b dsne to step the train aifter the
approact. Uljral 1l J%SleGd.

Fireman Clouad, ol *hz second ernrine of Fift
that appronchinz Kir%stall the sreed of hic trein was aoout 40
or 50 miles per hcur. his cengincenan was using a drifting
throttle only. The Iiremsn said thet wien his cﬂgnnp was round-
ing the curve north of Firlkstall and when at & point about & car
lengths north of siznal 2521 he observed that eignal 25Z1 was
displaying ¢ clear indication and Ziznsl 5331 was displaying an
approach indicetion. He coulcd sze tnz red asppct cf signal 2533
when about 20 car leanmths Aistant and al the sare time he saw
the flagman of fourth 53 runninc toward Ifith 55 with a lighted
Tuses. He heard the cxplosicn of %tcrpedcizs at a point approxi-
mately where the flagman stnod. He Shought that the speed of
the train was P“uUCPd as much asg ccuid be expected in the dis-
tance traversed. He stated that during the trip hie engineman
had wired the independent brake-valve I&ndLe in release position
to prevent the driving-vheel tirec from “ecoming overhested and
he thought the independent brake-valve was in that position at
the time of the acclident.

fib £F, ot ated
E.

Conductor Caugnron, of Fifth 53, stated that at Corbin an
alr-brake test of all the cars of the train except the cabnose
was made; the ailr brares functioned OrhpF“lV thruughout the trip.
Approw:hmb Kirkstall he and th-z flagman were in the cupola of
the caboose. AT a point just nortn of Kirkstall the conductor
observed that the gauge in the ceboose indicated 70 pounds
brake-pipe pressure, and -wnen the caboose was pacsing the south
switch of the house track, located approximately 1,590 feet
north of signal 2531, hLe felt the air birakes beccme applied on
the train and obeerved that a 20-pound brake-pipe reduction was



made. Ye said the cpead of his trein at this tims was 45 or &0
miles pcr hour. The flegman remarted tiiat he thought choers mog
a fusee or a red vlock elead; the conductor <ct up lc look ahcad
and the accluent tler occurred; at thias timc the Speed 01 18
train had bzen reduced to about 25 miles per hour. He thourht
thot when thie 2ir brakes were aponiied at Kir”ct317 they Tunc-

ticned rroperly. After the accident OCGUVPF Yo yaikaed to the
front encd of his train and, es he passcd, a2 raw at various
places that the breke= vers applieu; huwever, ne did not inspect
each prake Then hz reachad tne soush ¢nd of the 1irst car that
was undaﬁa~e6 he cleoesed that ongic cock and ralred the unns”ullng
lever. r 1 elief enzine was counled tc the rear cf his
train he brakes rclecasc. The weather wes clear.

7] ag~an Rsoer, of ¥i
n

th 53, ccrrovorated the ctatement of
his concuctcr :a ell escent

1al details.

Car InsgspectorsClavk and Hivon statcd that at Corbin they
conducted wn aiw-bralie test on fifth 33 and the »rakes applied
and releas:d properly cr all car

Car foreman lMcore stated that sabsequent £ *he accident an
alr-brake teat was race o1 46 uncdamegod cers of rirth 53 and the
alr bprakes appjled aad releaced DWnnoLW, on &ll cars except one;
the pressure near—ba szet on thils car wes blown out, and tne pils-
ton travel on the remaining 45 cars was oeotween 7 and 9 inches.

g-J

Hoetler Sumner etated that he tected the automati
control equipment on ergine 1312 at Corbin prior to 1
and it functioned prcrerly.

o Train
o de

"’L —
ienariure

Signal Maintalner Duckett ostatel thao subsequent to the ac
cident he test2d the signals involved and Found them to be func-
tloning 25 intcended.

lMechanical Supsrvisor of Automatic Train Control Eose
statea that he arrived a* the scens -1 the accldent atv 3:10 a. m.,
February 2. He inspected both engincs of Fifth 53 and found the
electric end the pneumatic features of the automatic train-con-
trol on ¢eneane 181% vwere cutbt in service. The acknowledging-
valve lever wAas in tie aciinowledg®ng positlion. The automatic ‘
frain-coantrol equipment was badly daraged ac a recult of the
colliision but his incgpecticen di1d not disclose any defect wiiich
micht have prevented it from operasing as intended before the
accident occurred. From hic insrection At the rcene of the ac-
cldent and from the ctatemert oI .o engineman involved he formed
the opinion that the engineman had pl aced the brakxe-valve in
emergency posytion bcfore the explration of the 6-8scond delay
fime and this forestalled an aut. lotic train-control application
of the brakes. The automatic train-control apparatus of cngine
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1548 was cut out »f gervice; the thrcttle was in clcocd poel-
tion end the independent br,5=~v 1ve heondle was secured in rae-
leacse position.

Signel Superviscr Atchisnon stated fthat tne cpprocen-litht-
ing circuit for eignnl 25631 extends to a poilat 4,398 feet north
of this signal.

Traveling Engineer Traylor stated that e-~—inemen of cecond
engines cof iouolalu acars are inctricted To re_eade thi2 ¢y
and the tcender brazes whea the brales pecone app
scending - 7ader to prevernt freorvent re=agcnlicatio
and ‘he roader trakes. These instructiong have eculted 1n “en-
gine-wen using a -wire to secu™z The indencndent brale-valve
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hancle in welcec2 ~osition on grades waen 1t is ascegeary to

keep the engine an. the tender L.akes 'eleasod. The practice
or uwoinzT wigpge (o secure the independent braks-valve in release

position in other lcecaticng 12 contrary %o 1ﬂmtTuUtlﬁna wnd ne
did not “aow of any incternce wherein an englnemen lext tne in-
dependent braks-valve nondle secured in releace position other
than while deccending a gradz. H: stated that the praking power
of ths second enzine would be eguivilens %o tuat nT approximate-
ly eilzht cars. Znginemen are inastruected to start braking as
socn as a signal d-ceolaying an apovioach 1ndicatioa is visible
and to reduce tne sfpecd of a train to redium cspesd ag soon as
possible and to be prepared to ston at tkhe stop signal.
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Operator Crutchfield, on Aduty at Doscett when the ftra
involved passed, stated that Fourth &3 end FWf 53 pansed :
station at 8: ?2 P. L. and 8:4L p. 1., roepecey ely.

Superinterndent Fullkerson stated tlizl travellng enrinesrs
have instructed all eaglremen to cconmwen cc raking ag soon as &
signal Alispleying an dOplO ch indicatica is seen.

Records of the railroad discloes ftnat in the vicinity of
the point of accident on January %1, 192C, the maximum author-
ized gpeed for freight trains was &~ milec per hour; on Decem-
ber 15, 1932, it wes 35 miles per bour, and at ithe time of the
accldent i% vas 40 miles per hour.

According to data furnished by *the carrier, signals 2521,
2501, and 2033 are, at the prcsent time, approximately at the
same locatlons ags when the automatic tr in-control installation
was approved by the Commissiocn .n 1526.

According ton observations made by officials subsequent to
the accident, the night aspect of signal 2531 ﬂan e Tirst seen
from the right side of & south-bound ensinz a distance of 3,902
feet; however, to do so, 1t is necessary for tnc engineman to
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look across the inegide of a curve ond a conciderable Aistencs
from the track; it can be geen Sfrem the lefs £ide of a south-

c
bound engine & distance of 2,794 feew.
Observatisas of the Commricsien's Ingpccuors

The Commission's inaoectors cbscrved the resulits of air-
brake lests conluctel a2t thie lacatina of the a. ident with a
train similar tn FiTth 53 Trne Tirst test wes —9ce by simulat-
ing as clnsely as possible the nerTarmerce of Eosineman Dalaney
on the night of thb accident; 1t was mede with 2 cnginuﬂ, simi-
lar to thnve on Fiftn 53, and %0 cars. While thic train was mov-

ing at 8 _e2d of £7 miles ver lhour, as indicated ty the speed-
omet »~, L o eng'newit rade g 10-_ ocund braic-pipe reduction at
elgnwo 2321, Birmal 283, vhich was Qi““l?/l ¢ an aprroacn in-
dicar_on,. "og n."sen at 2’ apeed ol 46 miles per hour and, at a
poin® 4G0 f'eet .cuth of tiis sitnel, the uatowatﬂo troain-contrel
apparasus ctartec a rurther roduction of She Lrale-pips precsure
vhich coainued until the Lrelke-ripe precsure was reduced %o 35

O]
U

pounds. % peint 1,228 Teet north of Gléngl “035 thne b?ake
valve veac ylaccl 1in crevaency poritzong £nrine pas

3
i

7 }
2533 displiyin | e stup-anl-prececd indication 2, « bpeed of 2

miles per Loure erd Stopr:d at a peins 898 Teet s-uth o the sig-
nal or 100 fee?d north cf the point ol accldent. Durisg this test
the engine and the ctender breakas on tne secord eagine were held
in releese position; rfair vy heavy drifting throtilies were used
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on both engines and sard —as freely nsed under the first engine;
the total DLrexing distance was 6,614 feet. The second testh,
made witn 2 eazines and 2 trsl- H*'“11'11' to that involved in the
accident, was conGueted to ascertaln the “rsking distance re-
gquired to comply with the rules and oral Instructions governing
the observrnece ~i a gignal dispnlaeying an - opreach indication.
¥hen cignal 2331 could be seen v c. a pci .5 0,770 fect nortiy of

e

s
i1t and waile the train was moving &% a cpeed of 51 miles per
hour, a full-ser—vice application T the brakes was made and the
engine passed Tignal 2931 at a sveed ol 40 mil-s per hour and
stopped av a noint 1,365 feet north of silgnal 7533. The total
stopring distance wau S, el Uiring this sest the engine
and the tender brakes of the first engine were held released but
the engine and the %:nder brekes of tnc sccond engline were per-
nitted tn apply. A fairly he=vy drifting throttle was used on
both engines and the rails were sa ndud. The standard brakxe-pi
pressure of 70 nounds was used a1 both tests; brale-cylinder
piston-travel on Toth trains was witnin the prescribed limits.
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Diszcusaoicn

According to the evidence, Fourth 53 stopped about 8:35
Pe M., with its rear end standing 288 feet south of signel 2533,
to change a Journal brass con the seventh cur, and its rear end
was struck by Fifth 53 at 8:50 p. m.
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The flagman of Fourth 53 had reached a point about 2,°00
feet to the rear of his train when the engine of Fifth 53
passed him. The employees on the engincs of the following

train could see the flagman a distarce of only 1,000 feet be-
cause of embankments and track curvature; this gave Fifth 53 a
distance of about 4,100 feet, affer the Jlagman's slgnals came
into view, in which to stop short of the rear of Fourth 53.
Fourth 53 had bcen stop pod at least io nrinutes before the accil-
dent occurred. I the flagnan couid have proceeded to the rear
at a rate af 3 miles per hour ﬂuring trie 15-minute period avail-
able to him, he would have reached & point 3,960 feet north of
the rear end of his train; at this point hs would have been at
the south end of a section of tangehnt track 2,392 feet in length,
and, after the flagman's signals came into view, the engineman

of thc followlng traln wou“a have had a dilstance of about 6,400
feet in which to ston short of the rear of Fourth 53. 1In tests
conducted subsequent to the accident a train similar to Fifth
53, moving at a speed of 351 miles per hour, was stopped as a re-
sult of a full-egervice brake-plipe reduOuiqn within a distance of
5,850 feet. The 7lagging »ule provided that in case thc view
was obscured ty thcm curvature the flasman ru3st go back far
enough to reecnl & point where he was abrolutcly sure that he
could be scenr by an approaching train at a cdistance sufficlent
in which to stop short of his cown train.

The speed of Fifth 53 approaching Kirkstell was estimated
at 40 to 50 miles per hour; the maximum asuthorized specd for
this train was 45 miles per hcur. The engincman of the first
engine first saw the approach indication displayed by signal
2531 when his engine was near cigral 2521; smoke then momertar—
ily »bsecured his view of signal 2951 but as scon as he saw it
again he made a brale-pipe reduction of about 7 cr 10 pounds,
according to his statement, and scon after pessing signal 2531
he was warned by the front brakeman and his fireman that signal
28633 was displaying a stop indication and that a flagman was wav-
Ing stop signals; he then placed the brake-valve in emergency po-
s1tion but his train overran signal 2533 a distance of 988 feet
and, while moving at a speed of 25 or 30 miles per hour, collided
with the rear end of Fourth 53. The engineman of the first en-
gine said he thought he could stop short of signal 2533 but the
brakes did not seem to hold as well as on previous occasions and
he attributed this to loss of braking power because the independ-
ent brake-valve on the second engine was in release posiftion;
he said this would be equivalcent to the loss of braking power of
about 8 cars. It was customary on descending grades for the en-
gineman of the second engine of a doubleheader to secure the in-
dependent bralke-valve handle in release ponsition to prevent
overheating driving-wheel tires. Subsequent to the accident the
independent brake-valve handle of the second engine was found
wired in release position. Brake tests of the equipment involived

-
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made subsequert to the eccident disclosed no defect that would
have contributed to the ceuse c¢f the accildent.

The engineman of the {iret engine of tie following train .
uncerstood that immediately after cobserving o signal displaying
appvroach he nust reduce to medium speed as soon ac possible and
be prepared to stop at the signal beyond; this instructicon had
been civen %o him orally. 4An iastruction of this kind results
in a wide variation in train operation in automatic-block terri-
tory. During this investigation officiale of this railroad ob-
served that the indication dicplayed by siznal 2531 could bz
Tirst seen by the enrinemen of Fifth 53 a distance of 3,902 fcet;
in effoct the officials' interpretation of %the rules in regard
to observing and obeying signal indicaticns was that an engine-
man must observe and obey a signal indication as socn as it is
possible to see the signsl. In the case involved, in order ror
the engineman of ifth 53 to see the indication of signal 2571
from a peint 2,902 fest north of that signal, it was necessary
for hinn to look across the ineide of a curve to the right which
-1ould cause him to look a concidereble Aiehance to the right of
that portion of the track immcdiately ahead of his enginn. 1In
this instance the veather wac clzar and to comply with the oral
instruction the enginemen was required Tte reduce speed at a
voint before reaching a signal displaying a nroceed indication,
in crder to have sufficient distance in which to stop short of
the third signel in advance, eignal 2533. If the weather had
been foggy or the visual conditions cbscured by smoke or other-
wise, then under thisg rule the engireman would have peen permit-
ted to orerate ot maximum auihncrized sveed until re could see the
approach indicetion cof signal 2531 ond this distance from the
signal would vary in acccrdance with tie range of vision. Since
the disvance between signals 2531 and 2333 is only 7,435 fret
and since a test subreguent to the accident made with a similar
train disclosed tnat 1t vtook a distencs of 5,850 feet to stop by
a full-servicec bralie-pine reductisn and by permitting the brakes
of the second engiue to apply, 1t appears that if a full-service
brake-plpc reduction had been made LYy the engineman of the fol-
lowing %rain ncar signal 2531, tne train coula be expected to
overrun signal 2533 a dlistance of at least 2,400 feet. Inspec-
tions nI sijnals and ocutomatic train-control equipment involved
made subsequent to the accident disclosed no defect that vould
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have contributed to the cause of the accident.

In order to procure a unifcrm practice on the part of en-
ginemen opera®ting treins in autcrmatic-bilock territory, 1t is
n:cessary that signals be so located or so arranged as to pro-
vide adequate stopping distances a%t all times regardless of va-
riations, permanent or temporary, in visual conditicns, and ¢o
that enginemen can operate their trains rCrom signal tc signal by
observing and cobeying them in consecutive order. In 1925, whcn
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the automatic train-control system was inctallcd in this terri-
tory %to supolement the automatic-block system, the maximum au-
thorized speed for freight trains in the vicinity of tne point
of sccident was 30 miles per hour; however, a short time before
this accident occuirred the maximun autiinorized svecd for freight
trains was increased¢ to 45 miles pei hour, an increese of 50
percent, without a change being made in the avtomatic block-
signal system or in the automatic train-contrel system $to pro-
vide for the acdditional stopping distance neccscary. The Com-
miscion'e order of June 12, 1922, which perinirs to installation
of autonctic trailn-control systems, specifies that an autoratic
train-stop, train-control, or snced-contrel device shall be
opereotive At braking distance from the stop-cignal location 1if
sigrzis ere not overlapped. In the Corilssior's vreport uron the
instz2ilation herein invelved, which was approved with certain
excepticns on <uae &, 1026, it was etated: "While ectablished
braking distences appear to be adecouste for trains running at
authorired spceds, these braking distances should be given care-
ful consideration whercver there is a chance of such authorized
speeds Leing exceeded. "

This investigotion disclosed that notwithstanding refer-
ence in the Commission's report of June &, 1926, calling atten-
tion to the relatively short braking distanoes provided in this
installation, the carrier subcequently, cn two occasions, in-
creased the nmaxinunm authorlzed speed for freight trains, the
total increase being from 30 to 45 wilcs per hour; under this
increased speed limit the stopping distances provided by the
automatic train-control installaticn were inadequate to meet the
requirerents of specifications for autoretic train~control sys-
tems whnich had been prescribed by the Co-mission. Section 204
of the ruvles, standerds, aad instructionc for signal systems and
appliances which were prescribed by the Commission's ordaer of
April 13, 193¢, under the provisions of section 26 of the Inter-
state Commerce Act as amended, provides that eignals shall be
spaced at least stopping distance apart, or, vhere not so spaced,
an equivalent stoppring distance shal'l be provided by two or more
silgnals arranged to display restrictive indications approaching
signal where such indications are required; also, section 504 of
the rules, standards, and instructions provides that automatic
train-stop, train-control and steec-control devices shall be
operative at braking distance from the stop signal location if
signals are not overlspped. As a result of this investigation,
1t is clearly apparent that the automatic block system and the
automatic traln-control system as at present installed in the
vicinlty of the point of this accident do not comply with the
requirements of orders of the Commission and arc inadequate to
provide proper protecticn for the operation of Treight trains at
a maximum speed of 45 miles per hour.
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Conclusion

This acclident was caused by faullure to provide adequate .
flag protpction for She Tirst sSrein and by failure to provide
afequate sfcpping Glstanze betweer the sizncls invelved for max-

imum autherized epesad.
Recommandation
It is reco*mendcﬁ that this carrier inrediately taoke neces-

gsary steps to esftabiich maximum dann1ﬂ7ed epeed limits for
trains co*mensu*ate with stopping distanccs provided by existing

g

autowetiec o Lock sicanil and eutouestic fralh—oon rol systems, or
rear >~ng~ ocxisting s;stems o as to provide sdeguate stopping
Clstences for present maximum anithorized speeds.

Reapectiully submitted,
S. N. UILLS,

Director.



