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SUMMARY
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Southern
May 5, 1940
Leadvale, Tenn.

S8ide collision

Freight ¢ Freight

Extra 5210 East 1 Extra 5249 West
5210 : H249

33 cars and caboose 1 35 cars and caboose
2—4 Mepelle + 15-20 mepehe

Timetable and train orders on branch. Time-
table, train orders and automatic block-
signal and gutomatic train-stop system on
main lince

Branch; 1° curve; 1 percent grade descending
eastward.

Main line: tangent; grade practlcally level,

Clear

2:15 peille

2 killed

Failure to control speed of both trains

properly while moving in yard limits and
approacihing a junction.



Inv-2425
July 29, 1940,
To the Commlssion:

On May 5, 1940, there was a side colllsion between two
frelght trains on the Southern Railway at Leadvale, Tenie, which
resulted in the death o1 two emploveies.

Location and Method of COperation

This accident occurred at the junction of that part of
the Knoxville Division which cxtends bstveen Asheville, N.C.,
and liorristorm, Tenn., a distance of 87.4 muilcs, hbrelna ter
referred to as the main linz, and that part which cxtends be-
tween Bulls Gap and Leadvals, & dissance cf 17 miles, hereln-
after referred to es the branche In the vicinity of the point
of accident both are single-trscx iines. Tra'ns arc overated
on the nain line by timetable, train ordacrs and an avtoratic
block-signal and automatic train-stop system. Tralns are
operated on the branchn by timetablc and train orders; there
is no block systed in usc, The aceldent occurred within yard
Limits at a point 175 veet weoass of the Jjunction switch ol the
main line and the branach, 2nd 711 fcet eanst of the station at
Leadvalee

As the point of accildent 1s approached from the cast
the main line is tangeat and practically level a dictance of
about 2 wmiles to the Jjunction swlitch and 3,412 fect beyoud.
As the pcint of accident is arproacked Irom the west on the
branch there are, in succcssion, n tangent more than 1,100 fcet
in length, a 20 curve to the left 3,288 Teet in length, a tanwent
1,829 feet 1n length, and a 19 curve to the left 724 feet in
length to the junction awitche The grade is 1 percent cescend-
ing eastward a distance of 5,600 feet, which is followed by a
vertical curve 711 feet to the junction cwitche.

The auvtomatic block system is of the absolute-permissive
tyvpe« Signal 35-2162, vhich governs easi-bound moverents on the
main line, is located 150 fecet cast of the Junction switch and
can be seen a distance of apnroxinmately 2,700 feet by the engine
crew of an east-bound treoin onproaching on the branch. Signal
S5-2161, which governs west-bound anvements on the main line,
1s located 1,030 Teet cact of the junction gwitch; both signals
arc S-iandication, color-1liglhit signals andi are continuously

ighteds East-Tound trairs on the branch are redquircd to stop
at o stop sign, located 699 feet west of the junction switch,
and to obtain permnission from the operator at Leadvale Siding,
Oe4 mile east of Leadvale, to occupy the mzin line ond to move
castward, unler the provisions of the yard-limit rule, ©to Lead-
vale Siding where trailn orders arc delivered for further movement,
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Leadvale Siding troin-order station 1s located 4,288 feet ea

of the junction switche

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

93¢ Within yard limits the malin track may be

used without protecting agalast sccond and inTerior
clags trainse Sccond and inferior class and extra
trains or engines rmst move within yard limits pre-
pared to stop unless tne main track is geen or knovm
to be clear, When the view is obstructed additional
precautions must be takene In case of accilent the
responsibillity will rest with the approaching traine

Notee- Yerd limits are i1ndicated by cizgn boards read-
ing "YARD LIMIT," ond the locations are also sl.own
for each division in tho current tinc table.

98. Trains must approach # % % junctiong, %* ¥ ¥
with caution, and unless otherwise provided nust

stop and not proceesd until it is known the switches
are right and the way clear.

L I

1227, (Conductors in freight service.) 3elore
starting they % % % must be asgssured by the car in-
spector that the air brakes have been tested and are
working throughout the train and is ready for movement.

1653« (Enginemen.) They must test the air brakes
before reaching #* % #* junctions, % % * yard limits
and other places where necessary and in case the

rakes do not work, must at once make every ecffort
to stop the train,

1684. (Inspectors.) After the alr brakes have been
applied they will inspect cach brake in the train,
noting the piston travel and other corditions and as
soon as inspection is completed, they will then go
forwerd meking necessary changes and renairs, after
which they may authorize the train to orocecd.

Rules of the Asnociation of American Railroads for

an
Maintenance of Broke and Train Air Signal EqQuipment, which have
been adopted by the carrier involved, read in whole or in part

as followg:
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20. (a) After the dbrake system on a freizht train
1s charged to not less than O 1bse. below the standard
prcssure for that train, and on a passenger train when
charged to at least 70 lbs., & fifteen pound service
reduction must oe made upon rejuest or proner signal,
then note the numbcr »f pounds of brake pipe leakage
per minute as indicated by tlie brake pipe gauge, after
which the reluction must be increased to a total of
twenty pounds. licn an c¢xanination of the train brakes
must be made to determine 1f brakxes are applied in
service application on cach car; that *the piston travel
ls correct, «nd lhcot brike rigging does rot bind or foul.

(b) When the examination has becn cormpleted in
accordance with rmle 25(a) proper releage signal nmust
be given and each brake examined to sce that it rclcases
properlys.

27+ Piston trovel less thian scven inches or more than
nine inches, must be adjustced to nominally eighit inches.

28« When the test in completed the incpector or
trainman who made the test will personally inform the
enginenan and conductor, and advise them thc number of

-cars 1n train and the number having inoperative brekes.

41, On a freight troin, before an engine is deteched
or an angle cock closcll on an engine or a car, the
brake rust be fully applied. After recovpling and open-
ing tne angle cock and heforce procecling, 1t must be
known that the vinke pipe prossure 1s being restored as
indicated by the caboone gaugce ana that the rear brakes
are raleasad, # % %

42+ At oint vhere notive power or cngine craew or
train crecw is changed, bLests of the train brake syvstem
must be made as rollowa:

After the brake system on o freight ftrain
ls charged to znot loss tiien 5 1lbse bclov the

standard pressure for that train, as indicated

by the locecmotive gage, and on a passcnger train

to at lewst 7C 1bs., a fifteen pound service reduc-
tion must te 1wode unon proper request or signal,
brake vine leal.age 10oted as indicated by the brake

,h\_\.b
pipe gage (which muut not excced 7 1hs. ner minute),
after -niich the reduction must e increased to 20
los. Then an examnination of the train braokes rnust

be made (o desrrmine if brakes are applied in
service application on ench car. “When this exami-
nation hag been completed, proper release signal
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must be given and each brake exawined to sce that it
relenses nroperlie

43, When one or more cars are added to a train at any
point subsedquent to 2 “erminal test the cars added, winon
in the position where they are to be hauled in the Train,
must be tested as prescribed in rmle 4%2. Before procced-
ing, it must be known that the brakc pipe pressure ls being
restored as indicated by the cabonsc gauge and tha%t the

3

rear hrakes are rcleagscld. # s %

Yard-limit signs are located on the maln line 10,354 and
2,248 feet, respectively, east ond wect of the Junction switch,
A yard-limit sign is lccabted on the »ranch 4,31C feet west of
the junction switch.

A stop board is located or the branch 6929 feet west of
the Junction switche

The weatlhier was clear at the time of the accident, which
occurred about 2:15 pele

Description

Extra 5210, an east-bound freight train, with Conductor
Blanchard and Enginemen Giles in charge, consisted of engine
5210, 33 loaded and 2 empty cars, and a cabcoosa. The weight

of the train was 2,312 tons. This train departed from Bulls
Gap at 1:30 p. m., according to the train shest. At a point
about 2 miles east of Bulls Gap the conductor applied the air
brakes frem the rsar end and stopped the train bLecause of a

car braXe stickinz. This brake was veleased and the train
proce=dcd; it passed the stop esign at Leadvele, passed the
clearence point of the junction switch, anéd, while moving at

a speed estimated atv 2 to 4 miles per hour, collided with Extra
5249 Wesv.

Extra 524C, a weast-bound fresight trein, with Conductor
Beeler anc Fagireaman £nith in charge, consisted cf ¢ngine 5249,
9 load=d ard 206 smdty cars, and a caboosc. This train departed
from Asheville, 75.2 miles east of Leadvale, at 10:30 a. m.,
according to the train sheet, stopped at Lesdvele Siding train-
order station at 2:10 p. m., departed at 2:13 p. m., and, while
moving at a svced estimated At 15 to 20 miles per hour, collided
with Extra 5210 Easvt.

Engine 5210 was Jderailed to the north and stopped on its
left side 115 feet west of the junction switeh; the smoke-box,
the right cylinder, the right cross-head, and the right end of
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the pilot beam were badly damaged; the tender, remaining coupled
to the engine, was 3derailed and stooped diagonally across the
branch, and leaned to the north. The first car and the front .
truck of the second car were derailed. ZEngine 5249 and the
tender, remaining coupled, were deralled and stopped upright,
down the embankment, soutn of the main line and at an angle of
45 degrees to 1t; the smokc-tox, the right cylinder, the right
cross-head, and the right end of the pilot-beam were badly
damaged. The first and the second cars of this train were
Cerailled and stopped down the cmbankment; the third car was
derailed but rcecmained in line with thc track; these three cars
were badly damaged.

The employees killed were the engineman and the fireman
of Extra 524% VWazst.

Sunmary of Evidence

Engineman Giles, of Extra 5210, stated that before his
train qeparted from Bulls Gap the train brakes were tested. A
car insrector examinzd the train trages from the engine to the
caboose; however, ne did not examinz them to sees whether each
brake released and he did not inform the engineman of the number
of operative brakes. The engineman said that it is customary
for the car inspector to inform tke conductor of the condition
of the brakes and then for the conductor to give o proceed sig-
nal, which Is acceptzd by the engineman as irformation that
the brakes are operative. Bralke-pipe prsssurs of 70 pounds and
main-regervoir pressure of 110 pounds were being maintainad.
About 2 miles cast of Bulls Gap the brekes wers appliea from
the rear end ol the train becauce the brake on a car did not
relcase. Aftzr this brakc was released the train proceecded, and
no other stop was made en routs. When the engine passed over
the apex of the grade west of Leadvale, a% which point the speed
was 10 or 12 miles per hour, he closed thz throttle. approxi-
mately 4,50C fcet west of the vwoint of accident he made about a
10-pound brake-pipe reduction and moved the brake valve to lap
position. As a result of this reduction the speed was reduced
to 8 or 10 miless per hour; however, after the train moved agbout
1,500 feet fariher he founﬂ that the speed had not been reduced
to the extent cxpectel, and he macde a further breke-pipe reduc-
tion of 10 or 15 pou”ds; the two reductlons totaled 20 or 25 ‘
pounds. The total p 1cation reduccd tnz spe=d to 6 or 8
riiles per hour. Wheu his engine was Jjust uvest of the station
he recalized thatc thz *rain would rot ztop at the stop sign, so
he moved the bralle valve to emergency position, reversed the
engine, and opsned the tarottle and the sander valve. At this
Time the fireman called a warning of an approaching train and
the engineman sounded one long vlast of the engine whistle as a
warning. The englne passed the stop sign at a speed of 4 or
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9 miles per heur, and fcoculzd the nmain track. He caid that,
except for tre stjcking brake, he had no reason Gto Think that
anytning was wrong with the air “rgkes of hir train; the air
gauges indicated proper pressures en route A runniacg
braks test of a freighv train 1s not reoguired and it is not
the practice to make one; it is not the practice Lo use re-
tainers on thls grade. He understcod that the rules require
that an air-brake tb:ﬁ be made veicre recaching yarda linits
and Jjunctions; howevar, hz2 thought that an application made

at the top of tae grade approaching Lcadvale comnlied -ith
the rules. Trhis ie the fi+st instance whorein ne had cxperi-
enced sny difficulty in stopping a train at Leadvale. Under
normal conditions a train can be stopncd short of the stop
sign involved by raking a 10-pound brake-plpe rzduction near
the yard-limit sign, .rd 1% wes hig Intention to follow this
practice. He aﬁd th nen & %train contalins a large percent-
age of Interstate Ral 1road cars it 1s difficult to control

da Ve

L
the speed and exitrs nreczuticn i necessapv e 4did not know
that his 3H-car train contained P8 loaded Interstate Railroad
cars; conductors ucuaily oive enminemsn such information but
in this case his colixc bor did not 89 sc.  He sald that ne
knew of otasr instences wherein trains had failed to svop
before fouling the Julotlon criteh at Leadvale. After the
accident e and Tthe conductor inspected that portion of the
traln which vas not derailsd. They did not find any defective
brake, and all angle cocks vere in proper position. He had
opverated trairs over this brerch a2bout & yzars and was thor-
oughly femilier -rith itc phveical charactzristics. Hz wes last
instructed on the opersting rules in 1G3€. He understood that
Rule 9& requires sccond, inferior class snd eoxtra trains or
engines to move within yerd Jimits, botk on *the mein line and
on the branch, preparsd to stop unless the way ia feen or kaown

to be clear. Rule %8 reguires trains rnoving on the branch to
stop at the stoo =ign, zni trﬂ"qs mom.“D on tke malin line to
nppro~ch the junction ewitch vith caution and not to proceed
until it is krown that ths switch is »roperly lined and the
way 1s clear. He understood that siganl indicatione do not
superssée or eoffoct Rules 93 and 96.

Fireman Mink, of Extra 5210, stated that when the first
brake-pipe rsductiorn was male anil vhen the engine weas at a
point 3,537 feet -rest of thz point of accident the speed was
15 or 18 miles per Lour. Tae brake-pine exhaust sounded as
though an ordinary reduction had heen nafe. The urskes seemed
to take effect slovly, and alfter the trein moved 20 or 25 car
lengths farther, in which distance the speed was reduced to 8
or 10 miles per hour, The engineman madc a second brakc-pipe
reduction. Vhen She speed was £ or & miles per hour and the
engine was about 1% car lengths fror the stop sign the fireman
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observed that signal S-2162 was displeying a red aspect and
that a west-bound train was approaching; he called a warning '
and the engineman moved the brake valve to emergency position.
At a point © o 6 car lengthes wesst of the clearance point the
engineman reversed the engine, opened the throttle and the
sander valve, and sounded the wnistle. Tihe filreman estimated
that the speed was 2 or 3 miles per hour when the accident oc-
curred. He said that enginemen take extra precaution when
there is a large percentage of Tnterstete Railroad cars in
their trains bzcauss the prakes of thece cars are not so effec-
tive as those of other cars. Hdc 1s lfamiliar with conditilans
at Leadvale. Most enginemen with whon h=2 hss worked make an
air-brake application zoon aftzsr pescing over the top of the
hili, rclease the brakes 2nd pernit thie train to drift, then
meke another anplication and siop the train short of the stop
sign. He seid that con this occasicn the eagineman began to
brake near the point vhere cother engincmen begin to braks.
On several previous cccasions "is train nanszed the stor sign
involved but did not nage the clesrance point. When the
terminal trein-brake test is rade 1% ig customary for the alr-
brake insnector to =2xomine eaci brzke to Adetermine wnether it
ie applied; however, in mozt inctancce the salr-braks inspector
does nout exarine each bra%e tc see waetlier it releases properly,
nor does ne inform the engireman of the number of cars in the
train and the number of inoperative brakes. He was last in-
structed on tne operating rules on May 22. FEe understood that
Rule Y& requires second and inferior class and extra trains to
move within yard limitle prepared to stop. HRule &8 reguires
trains moving on the branch to stop at the stop sign, znd tralns
moving on the mailn line to approach the junction with caution
until the junction switch is passed., He sald a signal indica-
tion does not confer any right to disregard Rules 23 and 93.
Front Brakema=n Tiller, ol Extra 5210, corroborated the
ctatement of his engineman, and addsd that about 10 days prior
to the accident he was on a branch-line train tiat 4id nct stop
short of the clearance point at Leadvale. He was last in-
structed on ovzrating rules on July 1, and vndarstood that
inferior class and extre treins must move nreparcd to etop 1n
yard 1limlts. Trainc approaching a junction rwitch must proceed
with caution until the Junsvion is vaseed. While moving in yar
limits or while epproachin~ ¢ juaction, a signal indication can-
not be accepted g invormasicn that the way 1c clear, He said
that it is not customary, -then cars are added to a train at any
point subsequent to a terminal %test, to examine each brake to
see whether 1t applies and relsaces; however, it is customary
to observe on the caboose gauge whether the pressure has Dbeen
restored.
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Conductor Blanchard, cf Ixtra 5210, stated that at Bulls
Gap he received a hand eisnal from tie car inspector, indicat-
ing to him that the train brakes had teen inspected. The
conductor gave a proceed signal to the engineman. Because of
a sticking brake on a car, he applicd the air brakes by opening
the caboose emergency valve and the train stopped 2 miles east
of Bulls Gap. After the brake was rcleased the train proceceded,
The caboose alr gauge indicated 70 pounds hrake-plpe pressure.
When the engine passed over the hill west of Leadvale the speed
was about 15 miles ver hour. The first brake-pipe rcduction
was made 70 or 75 car lengths west of the Jjunction switch, at
which point thc speed was about 15 miles per hour and the
cabocose gauge indicated 50 pounds brake-pipe pressure; the
brakes wore effective and thz speed wss recduced to & or 8 miles
per hour. After the filrst resduction was mode the brakes were
not released. The train was being handled in the usual manner
and he thought the stop at Leadvales would be made satisfactorily.
Soon afterward the air gauge indicated that the brake-pipe
preagure wes depleted; at this 3 tre aspred was about 3 miles
rer hour. He saw Extra 5240 nsao e Junction ewitch and almost
immediately afterward the collision nccurred. Twc hours after
the sccldent occurred he and the enginenan ingpected the brakes
throughout the train and they found that some of the brake-
cylinder pistons remained ocut; all angle cocks were 1in proper
position. There were thiree cars in the train with AB brake
equipment. The coanductor sald that Intcrstate Railroad cars
are more difficult to stop than others. He ¢id not inform hils
engineman of the nunmber of Interstate Railrcad cars in the train.
He said that at Bulls Gap it is not customary for a car inspector
either to examire each brake to determine i1f 1T releases or to
inform a conductor of the number of cars in the train and the
number having operative brakes. He had never had an engineman
request him to set retalining valves for usc on the grede ap-
proaching Leadvale Junction. After the accident when 33 cars
of this trein were again moved down the grade approaching Lead-
vale, being nauled Dby engine 52C1, the train was stonped 3 or 4
car lengihs west of the stop sign. He was last instructed on

.operating rules on July 1. He understood that Rule 93 requires

second and inferior class and extra treins to move in yard limits
prepared to stop unless the way is clear. Pule 98 requires
trains moving on ths main line to approach junction points with
caution and not to procsed until it is knovn that the way is
clear, and trains moving on the branch line to stop at Leadvale.
Under Rules 93 and 98 signal indications cannot be accepted as
information that the way is clear. After cars are added to a
train subsequent to a terminal test it is nct the custom to
examine cach 27 the cars added to see whether the brake applies
and releases; hcwever, it is customary to obssrve on the caboose
gauge whether the brake-nipe pressure 1is restored.

N
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Flagman Eason, of Extra 5210, corroboratcd thc statement
of hlis conductor.

Front Brakeman Miller, of Extra 5249, stated that the
train air-brakes were tested before leaving Asheville and they
functioned properly en route. When his train was approaching
the point of accident he was in the booth on top of the tender.
After the train left Leadvale Siding he observed that signal
S-2161 was displaying a clear indication. His train was moving
15 or 20 miles per hour when he felt en emergency brake applica-
tlon at a point 4 or 5 car lengths east of the junction switch
at Leadvale, and this was the first warning hc had of Extra
5210 approaching. He had btsen instructed on operating rules
recently. He understood that Rule $& requires inferior class
and extra trains to move within yaird 1imits prepared to stop
unless the main track is clear. Rule 98 requires trains to
approach junctions with caution until after the engine passes
the Junction switch. Hs stated that a signal indication cannot
be accepted as information that the way is clear. He said that
the speed at which his train approached the Jjunction switch at
Leadvale did not comply with the requirements of moving with
caution. When terminal air-brake tests are made 1t is not
customary to examine each brake to see whether it releases after
the application test is completed.

Conductor Beeler, of Extra 5249, stated that the train
air-brakes were tested before leaving Asheville and they func-
tioned properly en route. As his train was approaching the
point of accident, at a speed of 15 or 20 miles per hour, he
was stationed on the rear platform of the caboose. He saw Extra
5210 and thought it was in the clear on the branch. After his
train moved 4 or 5 car lengths farther the brakes were applied
in emergency and nis train stoprped abruptly; the accident
occurred at 2:15 p. m. EKEe had bcen instructed on the operating
rules recently. He understood that Rule ©3 requires second and
inferior class and extra trains to move within yard limits pre-
pared to stop unless the maln track 1s seen or known to be clear.
He thought that his engineman complied with Rule 93 as the
weather was clear and the track was tangent; however, an oppos-
ing train had the right to occupy the mnain track at any time.

He saild that main-line trains are required by Rule 98 to move

with caution when approaching junctions until the engine passcs .
the Junction switch. He thought his train was moving with

caution as branch-line trains are required to stop in the clear

and to obtailn authority To use the main line; however, branch-

line trains then could enter the main track nnder the yard-limit
rule. Under the recquirements of Rules 90 and 98 signal indica-
tlons cannot be accepted as information that the way is clear;

this must be determined by vision. He said that it is customary
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to accept hiand cignale fron the air-breks inspector as en indi-
cation tnat the train brakes ar: operative. It is not customary
Tor an air-trake inspector to examing bralkes througiout a train
tc sce whether each hrake relcases. He sa’id thatl he understood
Rule 1653; however, in most instances crsws &id not comply with
its provisions.

Flagman Wright, of Extra 52492, corrctorated in suwvstance
the testimony of Conductor Beszler.

Enginemar. Nesdham, of Extra 52Cl, statsd that subsequent
to the accident hieg eralne hauled 35 cars of the train of Extra
5210, which mad been Fauled back to Susony, 8 miles west of Lead-
vale, from Susong vo Ashevilles, Thas mast r mechanic and the
general road foremen of engincs ween on the engine. The speed of
his train when aob“oﬁching Leadvele wes 15 or 13 miles per hour.
As his train aprroached the yard-limit board he made s brake-vipe
reduction of ahovt 10 pounds, which reduced the spesd to & or 6
miles p2r hour. He then releascd “ne bralees, and after the traln
drifted about SO0 car lengthe Tarther be made 2 10-nound brake-
pipe reduction. Afser tne tralu moved an additional Qle nece
of 1C or 15 car lengths he mads a Ffurther reduction of about
5 pounds, and the engline stopoed 5 or 8 car lengths west of the
stop sign. He said that the Yrekes cf Interstate Railroad cars
are not so effectivec &s the brales of cars of other lines. On
two previcus occasions he had railed to alop *ieg train clear of
the maln track at bsadvale.

Master Mechanic Tipton statsd that he inspected engine
5210 at the scene of the accliizrnt. FHe fonnd the auvomatic brake
valve 1in emergency pocition, %he raverse lever in posaition for
backward motlon, and ths ndﬂws opan. There ves no indication
of excessive heating of *‘e broks swes of thn en?qu, tnree
brake shoes snowlng an accumu LCation of old praace indicatzd that
these shoes had not been overhcateld, 0OF nhe 33 car~ of Extra

5210 which were pulled back to ESusong, 29 were Interstate Raill-
road cars. No adjustment wa2s rniads To the brakc equipment, and
all retaining vslves were op2n. Engine DEOL wae coupled to
these cars and cn air-brake Sect was made in the presence of
himself, the general road fore.sn of engineg, the general car
foreman, and a car ingpector. £11 orakes were opsracvive except
the brake of In tate car 2119, vhich was the ceventeenth car
ahead of the c ¢; however ths braks becauwe avpllied later.
When the train arted from blSOHg he rode on the ergine and
observed that the »drakes controllad the sneed properly when the
train stopped a2t Leadvale. do gald that the brakes of Inver-
state Raillroad cars mezt standard recuirements. Thc second,
fiftk, and twenty-eichth cars of Extra 5210, which were Inter-
state Railroad cars, were equipped with AB valves

ct
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Gensral Road Foreman of Engines Sinks corroborated in
substance the statements of Master Mechanic Tipton and Engine- .
man Needhesw. Hig opinion, based on observation, was that the
alr brakes of Interstate Raillroad cars were as effective as
the brakes of other cars of thz same class and type.

Car Inspector Ryden stated that at Bulls Gap he made
an alir-brake test of Extra 5210 East. He observed that all
brakes were applied; howsver, he did not observe whether the
brakes released. Waen he reached the caboose he gave the con-
ductor a signal that the brakes were operative. As the train
departed he observed that the brakes on the last six cars were
released; one hrake was sticking slightly but finally i1t re-
leased. In some instences he exarines tho brakes to see
whether they rileass propesrly but this procedure is not custom-
ary. When it is difficult to tiransmit o hand signal to the
engineman becausc of track curvatures he instructs the engineman
to apply the brakes, wait a fized pericd ol time and then relcase
the brakes. OCar Inspector Ryden was at Susong vhen the brakes
on the last 33 cers of Extra £210 were tested after the accident.
He corroborated the statement of laster Meclanlc Tipton concern-
Ing the result of this test. He had heard complaints that the
air-brake equipment on Infterstate Railrocad cers was not so
effective as the alr-braks equivment on Southern Rallway cars,
but he had not observed any differsnce.

General Forexnan Garrett, at Bulls Gap, stated that about
8 a. m., May 5, he inspected engine 5°10 and did not find any
defect; the alir-brake equipment functioned properly.

Air Brake Instructor Bradbury stated that the braking
ratio of Interstate Railroad cars is from 632 to 67 percent of
their light weight; this conforms to the A. A. R. requirement
of 60 percent or more. On some cars of other raillroads the
light-weight braking ratio is adjustecd as high as 85 pcrcent,
but the average 1s avout 75 percent. Because of the lower
braking ratio, Interstate Railroad cars are more difficult to
control; however, they can be handled successfully cither by
heavier brake-pipe rsductlons or by starting the reductions
sooner. He ¢id not think it necessary to notify enginemen at
Bulls Gap of the number ol Intsrstate Raillroad cars in a train
because he did not consider the grades on the branch particu-
larly hazardous. It 1s necessary to notify enginemen of trains
moving between Asheville and Snartanburg of the number of
Interstate Railroad cars in a train because of a 4.8 percent
descending grade on Saluda Mouantain. Instructions have been
issued to assemble trains in the Saluda Mountain territory so
that at least fifty percent of the cars will be other than
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Interstate Rallroad cars. No running alr-brake test is required
in freight service. It was his opinion that trains would be
stopped in the clear at Leadvale if englnemen made an air-brake
test approaching the Jjuncition polnt as requircd by Rule 1653.

He sald that employees are insiructed to compmly with Rules 256(a),
25(b), 28, 40, 42, and 43, of the A. A. R. for maintenance and
operation of train air-brakes; howsver, employces do not always
comply with the provisions of these rulcs.

Engineman Shumaker stated that on May 5 he left Bulls
Gap with 39 loaded cars, 23 of which were Interstate Railroad
cars, and 3 empty cars. His engine stonped about 258 feet
east of the stop sign at Leadvale. In his opinion the brakes
did not hold properly.

Three cnglnemen, who were not invclved in the accident,
made statements regording their understanding of Rules 93, 98,
and 15853 cf the operating rules. The common understanding was
that inferior class and extra trains must move within yard
limits prepared to stop unlesg the way is sgeen or known to be
clear; to knou that the way is clzar is entirely dependent on
vision. When a train is moving in yard limits cr approaching a
Junction, & signal indication cannot be accepted as information
that the way is clear. In case of accident the responsibility
rests with the approaching train. If two trains approaching
from opposite directions collide, both are rcsponsivle. Trains
moving on either a main line or a branch line must approach
Junctlons with caution and be prepared to stop until the ecngine
has passed the Jjunction switch. Where stop signs are provided
trains must stop. Cne engineman said that the banner on the
Junction switch at Leadvale could be seen from the right zide
of a west-bound engine a distance of 6 car lengths; another
engineman said it could be seen a distance of about 510 feev.
All three said that it i1s usual practice to comply vith Rule
1653 when a train ig approaching yard limits and Jjunctions.
All were agreed that it ie not customary for an air-brake
inspector to obssrve that each brake in a train releases after
the application test is ccmpleted, nor does the inspector in-
form the engincman of the number of cars in the train and the
number having inoperative brakes., Tvo enginzmen sald that
when cars are «ddzd to a train cubsequent to a terminal brake-
test a trainman ooserves each brake tc see whether 1t applies,
but it is not custopary to sse whether each brake releases; one
engineman said that no test was made, but that he made a running
test after he started the train.

Trainmaster Good stated that he conducts classes annually
wherein employees are instructed orally upon the application of
operating rules. These instructions on rules are given by
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lecture, and then those present are questioned about their
understanding of the rules. Employees arc instructed to comply
with the provisions of Rule 93 which require second and inferior
class and extra trains to move withln yard 1imits prepared to
stop unless the main track is seen or known to be clear; the
main track can be known to be clear by vision only. Should

some emergency arise at a switch leading from the main track,
the train moving on the main track is required to stop short of
any obstruction. Should twvo trains, neither of which is first
class, approach from opposite directions, the responsibility

of averting an accident rests with both trains. To comply with
the provisions of Ruie 98, all trains when approcaching Junctions
must move with caution prepared to stop, and, unless otherwise
provided by time-table instructions, nust not proceed until it
is known that the switches are properly lined and the way is
clear. The way is known %o be clear by vision only. A train
must move with caution until after the junction has been vassed.
To comply with Rules ©3 and 98, signal indications cannot be
accepted as information that the main track is clear. In com-
pliance with Rule 1227 conducitors may accept hand or lantern
signals from the inspector that the terminal air-brake test

has been completed. Employees are instructed to make air-brake
tests when their trains approach Junctions and yard limits.

He said that he has observed that this rule 1s complied with

in most instances.

Superintendent Hair stated that he has ridden on east-
bound freight trains from Bulls Gap to Leadvale and has not
observed any particular difficulty in stopping branch-line
trains at the stop sign at Leadvale, No employee had ever re-
ported to him that difficulty had been experienced in stopping
trains on the branch at Leadvale. He said that the instructions
as given by Trainmaster Good conformed generally to the manage-
ment'!s interpretation of the rulecs.

General Car Foreman Harris said that the air-brake
equipment on cars of the Interstate Raillroad conformed to
A. A. R. specifications. He did not know of any accident
having been caused by ineffective brakes on Intcrstate Railroad
cars. After the accident he inspected the cars of Extra 5210;
the results werec as follows:



-17- Inv-2425

Car Initial Brake Piston Car Initial Brake Piston
and Number Cleansad Travel and Number Cleaned Travel
Sou. 205333 5. 3-40 g Int. 2119 10—~ 3-39 g

" 285914 Built 11-37 AR " 27330 7-12-30 5N

" 194108 10-25-30 g " 534 2.1G-~40 an

" 2805945 O 1-30 P4 t 0199 1o 3-4C g

" 320177 Built 10-37 €1 AR L 10155 B B-0F 62

" 158725 4-11=40 gt " 12010 52859 e
Int. 2535 11-29~539 il L 5420 10e 4250 g

L 10068 1- 1-40 g n 10025 122032 an

" 64271 1-24_40 AN n 10005 . =30 pdl

" 2671 1230 el I B35 F. 830 71 AR

" 2758 11-27-50 e L 2803 11- -39 Bt

" 5485 B D330 Al " 34°5 Fe 3-39 an

" 5078 . 339 Sl L 5155 10-15-30 gn

" 6430 1-10-40 s n 2047 4.17-39 7

" 5111 11-23-59 en n 5360 G- 3-32 st

" 2430 42540 s " 5210 4_11-.4C gn

" 85070 b 530 an " 2R3L0 6-14-0G st

t 2571 725835 an

A1l retalning-valve harndlen wer All cars

e turned down,.
b1

except Sou. 285355 and Sou. 122728 were under loud.

o
Lie

According to data furnished by the currier, crnglst
of Extra 5210 Zast, «nd the weight andi the braking power of each

e

unit were as {ollovq:
Total Braking Braking
Light Grocs braxing TowWer power
Car Number welgnt weight power ) liznt Iross
welight _raight
Pounds Pouvrnds  Pounug Percent Percent
Englne 5210 275,000 137,500 50.0 500
Tender 5210 72,350 188,300 61,600 8465 5277
Int,. 2648 37,700 158,300 C4,444 Bdeb 18.0
" ERLl6  F2,800 151,200 24,444 5147 15,1
" 5589 3G, 400 142,500 D4y Ll 82.0 1640
" 2247 3% ,000 124,000 24,444 02 19,7
f 5155 59,600 145,000 24, 444 6le” 1649
" BALE 56,400 150,200 24,444 BGeB 16,3
! 2593 574800 13L,600 24,444 St 18.6
" 6335 35, 800 140,400 24, 444 63.3 1G.4
" 10003 36,200 144,800 25,704 B87e4 17.8
! 10025 36,300 124,400 25,764 7040 207
" 540 38, 200 132,000 24,444 6440 18.5
" 10010 37,500 124,700 £5, 764 687 2046
" 10155 $7, 300 123,600 25, 764 68e5 2048
" 10198 38,600 124,200 25,764 66e7 2047
" 6534 38,600 135,400 24,444 6363 18,3

e



Braking Braking

Total nower power

Light Gross braking light gross

Car Number weight veight poter welpht welght

Pounds Pounds Pounds Percent Percent
Int. 2380 36,800 122,000 24, 444 66.4 20.0
) 2119 37,200 125,000 24,444 657 1945
N 2671 38,900 122,800 24,444 6642 19.9
t 5076 38,100 147,600 24, 444 641 16.5
" 2460 37,£00 134,900 24,444 64,6 18,1
" 5111 53,900 142,500 24,444 62.8 1640
; 6460 33,500 145,500 24,444 6l.8 16.8
" 5078 38, 800 143,200 24,444 65.0 17.0
" 5485 40,000 136,000 24,424 6l.1 18.0
" 2758 25,800 131,500 24,444 86 .4 12.6
" 2671 33,200 132,500 24,444 6745 18.4
" 6421 38,800 134,800 24,444 6340 138.1
" 10068 58,400 124,600 25,7¢4 6740 20,7
n 2535 37, 3C0 122,600 24,444 65.5 19.9
Sou. 158729 41, 300 41, 30C 28,532 64.2 642
" 320177 42,700 155,300 30,042 7063 19.3
v 282596 33, 200 129,300 38,708 96,0 28¢4
" 194108 42,200 42,800 33,000 8543 20.2
" 285914 42,600 155,700 30,042 705 1963
" 285333 40,100 40,100 31,482 78¢4 78e4
" X-2401 43,500 43,500 24,000 55.1 55.1

-18a

S

Note -~ All calculations were based on 70 pounds
brake-pipe pressure. All brake cylinders except
those on the engine, the tender, and the caboose
were 10 inches 1in diameter. The engine and the
tender were provided with lios 6-ET equipment;
the caboose with a K-1 triple valve; the second,
fifth, and twenty-eighth cars with AB valves; and
the remalnder ol the cars with K-2 triple valves.

The cngine and tender weighed 218 tons; the train welghed
2,312.25 tons; thce total weight was 2,530.25 tons. The average
number of tonsg per brake was 66453, T"he average pecrcentage of
braking power for the gross weight of the entire train was 22.2;
the average perccoataze of Lraking power of tlie gross weight of ’
the cars was 20.1; thc average percentage of the braking power
of the loaded cars was 18.8; and the average percentage of the
loaded Interstatc Railroad cars was 18.93.
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Observations of the Commission's Ingpectors

The Commission's inspectors obasrved the rosults of w0
alr-brake tests conducted in the vicinily of thie point of ac-~
cident. In the irst test the train consisted of 35 Inters
Railroad cars loadcd with coal. Braoakoe-pipe pressure of 70
pounds and main-regervolr pressure of 110 pounds were becing
malntained. When this traln was approcching Leadvale on the
branch and while roving at o speed of cbout 15 miles per hour,
the engineman apnliied the independent broke and tlie speed was
reduced %o about 12 miics per hour,. When the engine was at a
point £28 feet west of the rard-1limit zirn a S-pound brake-pipe
reduction was mnde, thne eng'ne and the tender brakes wele re-
leased, and the avtomutic brake-valve woag moved to lap position
and was held there 1 minute 17 seccndg; because of leakage the
brake-~pipe reduction totalled 15 poundsa. Wi.en tne speed was
reduced to 5 or 3 mliles per rour thc b“akJs were rcleased at a
point 2,733 feet west of the 1Uﬂc jon aswitch. Torty scconds
after the release a broke-pipe raduction of 10 pounds was made,
and the brake valve was movad Tompntarl’" to lap vosition, then ‘
to service position, wlere it remained until a total reductlon !
of 42 pounds hnd Dbeen mede, eiter which t%A brakes valve was
again moved to lap position; immediately artervard the cngine
stopped about 35 feet ecast of the ston sign. The total elapsed
time of the secHnd brake application was 1 minuvte; the cngine
and the tender ™rekxes remained applied during the second brake
application.

In the saconi ‘es “he trarn consisted of 35 Souther
Railway cars loecded Tk coals Brake-pipc pressure ol 70 pounds

and maln_rese“VOlr precsure of 110 pounds 'rere belng aaintained.
thn this train was “ﬁpPOqc ing Leadvalc and moving at a svced

of about 16 miles per Lour, the cngincman opplicd the independent |
brake and the speed was relucel o 12 or 12 niles per hour. When
the enginc was at a point 6420 Teet west of the yvard-limit sign,
a b-pound brake-pipe reduction g made and the automatic brake
valve was moved tc lap position; thig vas Followed by a S-pound
reduction and %the sneed was reduced 5o cbout 6 miles pcr hour;
then the brrkes vere released. After an interval of 45 geconds
a 7-pound brake-pips relucticn was made; 1t was held aprlied

for 36 seconds ard thcn reicasel. Aftor an intorvel of 49 secconds
a 1N-pound brage-pipe reductlon was made and then it was lncreased
to 15 pounds; the train stopped in an elaosed time of 35 seconds
witih the engine standing about 80 Teel west of Lhe stop signe

From the time of the ~nitial brake-plpe reduction until the

train stopped the speed did not excecd 8 nmiles per hour. During
trhe periods that the train brakes were released the engine and

the tender brakes were held applied by the indenendent brake
valve. There was no noticeable brake-pipe leakagee

L.
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Discussion

According to the evidence, ExSra 5249 West was moving
within yard limits on the main line and was approaching a junce
tion at a speed of 15 or 20 miles per Lour whea 1t cnllided with
Extra 5210 East which had overrun a stop sign and foulcd the
main line. At a point 3 or 4 cur lengths east of the junction
switch the cngineman of Exftra 5249 made an emergency application
of the brakes, but too latz to avert the accident. The last
automnatic signal passed by this train wes displaying a clear
indication; however, because of this signal beiny; vithin yard
limite, under the yard-limit rule the cengineman of Extra 5249
was not auchorized %o opelnt nlg train aﬁbordLng to the indilca-~
tlon displayed by this signel, hut was relurred %o operate
prepared to stop unless the wav was scen or known to be cleare.
Because thig trein wau apNroa chirg a junction the engineman
was required to operate witr caution ond not to procesd unless

the wey was knovn to be clenr, The weatn-or was clear; however,
the banner on *he juinetion gwiteh-stand cnuld be scen from &
west-bound cngine a dlgtance of orly about 500 Teet, Extra

5249 was veing operabed at i« apoed of 18 »r 20 miles per hour
when the orukes were applicd 11 ruergency o ghomt distance rrom
the jrnetion switch and the spcod had not been materially reduced
when the accident occurred, Why The erzineman rfealled to

operate nis train unler proper control within yard limits and
when approaching this junction is not knowvia ac e vas killed

ln the accident.

Extra 5210 also as noving vithin yard 1inits but on
the branch, and was appronching o Junction. In aadation to
being reqiired to comply with the yard-limit rule and the rule
governing the anyraach to A junation, the enginsmar of this
train was required tn ston at 5 stop szgn located €99 feet
vest or the juncition switeh,. The encinena.n cail that he was
cndeavoring to comply with thess rules tut was uneble to control
the speed of hig train proncrly on thes deszending grade and to
stop before overrunning tns ston cign and oullnﬁ the moin line.

The erginceran of Exbtra 5210 thought the brakes on his
train diil not nold gn well as *the bra%es on other trains he had
handled. Iie atorituted this to The fact that there were 29
Interutate Railiroad cars in rig <rein of 35 cars and sald that
the brakes ot cars of this railrosd are not 80 efrective as the
brakes of cars ol other railroads. Prior %o the accldent he
had nnt been informod concerning the numker of Infterstate Rall-
road cars in his traln. Ho stated that had he xnovn a large
percentage of the cars of nls train were cars of this railroad
he would have talen extra nrecautions ther emnloyees stated
that they knew of instances wherein trains noving eastward on
the branch overran the clearance point involved; they attriputed
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this to (he brakes of Interstate Railroad cars not being so
effective as tliose of cars of other railroads, ond this opinion
was supported by the results of tests made subgeduent to the
accidente

The engineman o Ex%ia 57210 did not apply the train
brakes intil his engine ac movine on the l-pnercent desconding
grade just west of the junction switche Trhec rulcs rcduired the
engineman to test tlie aly brales before hic train ntered the
yard laimits, but nn test vas mate orior Lo tne first applica-
tion on the descend ng graie. There was gome Glscrepancy in
the testimony vith regard to the point ~i.ere the Tirst Lrake-
plpe reduction was rnade; the onginonnn, The flrugan, and the
conductor, respectively, sall it vas made at points 4,500 feet,
3,027 fecet, ani 3,000 [2ct woeat »f *the Jrnctinn swwtch. These
three employecs said tnnt th2 btraxec vere rot released follow-
ing the first application. afTter the accident, on alr-Drrke
inspection discloacd that the brais of 33 anarmaced cars of
Extra 5210 wcrc 2perative and that tre breye-cyrlinder nilston-
travel was not cxccenive, Subgeduont 5y the r~celdent these
35 cars again were moved dowm tlic - “ﬂnrf lescending <srade
and tnc Traixes controllca tne ¢ e train qroperly.
In o test conductert subscgquent © guuldo‘u a train of 35
loaded Interstete Roilrozad cars was operated Gown the gradae
but in makin, the stop ror the junction tiis train overran the
stop sign a distancc of 85 fect. The alr-tralke instructor
sald that Inverctate Railroad cars can be controlled propoerly
elther by bralinz socner or Dy maring a heavier brakc-pipc
reduction thon whazsn other cara are usgcda From the foresolng
1t appears that the enzineman of Extrn 5210 did not begin to
breke soon enougn Ho control the sopecd of thls train properlye.

-

The rulce of hoth *he cocriev and ke Asrpociatlon of
american Rallronds prescribe thset an exauination of the air
brakes must ¢ made at verminals to determine vhether each
brake applies and rcleases properly; thce employee who malkes
the test 1s r~equired tn inforn the engineman and the conductor
regording the condition of the brai.os. Extra 5210 departed
from Bulls Gar vwithout thils information teins given cither to
the engsineman or to the conductor; homever, the eviacncea
indicated that thei'c was rno itnoperative bLrakxe 'n tae train.

The bral-ing ravio of thc Interstate Eallroad cars in-
volved was from 83 to &7 perccrt of their light wel bt, and
from 161 to 2043 percent of their loaded welght; the average
vpercentage of braking porer foir the fross welsght was 186 5.
The light-welilght pcroontago conforms to thc A.A.R. requirce-
ment of 6C percent or more; novever, on nine cars the broking

ratio based uron losded weizht was lcss than 15 wercente
After thc anlqent, cxamination of the 20 Interstate Railroad
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closed that tre braoke-cylinder plston-
o & 1nchce; on 24 of thuse cars tae
than 'V inchgs. According to AJAWR.
nimum piston-travel is 7 1nches.

cars of Extra 5210 di
travel varied from 5
plston-travel was les
rulecs the prescrived m
Conecliusion

This accident was caused by Ffailure to control the speed
of both trains properly vhile moving within yard limits ond
approaching a junction.

Hespectfully submitted,
S. . MILLB,

Dircctor.




