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September 18, 1339.
To the Commissiont

On July 5, 1939, there was a dersilment of a freight trailn
on the Nosfolk and Western Railwey near Dry Rranch, Va., the
“reckage of which struck a freisght train moving in the opposit
iirection on an adjacent track, resulting in the death of thro
er..lovees, and the injury of three trespassers and two employve

Location and Method of Opereation

G ts @

)

Thils accident occurred on that part of the Radford
Division wnlch extends betwecn Bluefield, W. Vas, and Roanoie,
Voe, a distince of 100.93 niles. In the vicinlty of the point of
accident this is a double-truc linc over whnich treins are
operated vy timetabl:, train ord-re, and an automatic blocke-
signal systemn. The derailiaent occorred on the westward track at
a point approximately 5,434 feeb viest of tlle statlon at Dry
Branch, and 367 feet wect of the wect ruitch of the middle siding
which lies between the eastward and westwerd malh trackse In
the vicinity of the noint of accident the tracks are laid on a
slde~-hill cut paralleling the sonth bank of New River:; a 25~
foot embankment slopes from the weotvward track towvard thne rivers
approaching from the sart on the westard track there is a series
of curves and tangents folloved by a compound cuxrve to the left
1,499 Tfeet in leagthe This compound curve, ccmposed of 487 fTeet
of 6% curvature, 477 Tcet of 20 45' curvature, and 535 fect of
89 curvature, is followed by & tangent 365 feet in length ano a
59 18% curve to the riht 836 feet in lengthe. The derailment
occurrcd on this latter curve at ¢ point 342 feet vest ol its
eastern ende The superelevotion on this curve is 6 inches and
the gage varics between 4 foet 8-1/4 inches and 4 fect 8-1/2
inclicse The grade on the westword tracl is 0.27 porcent
dercending a distancec of 1,30C foet, then level a distance of
98 feet to the noint of accidcenbt and some dictance beyonde

Approaching from the west on the ecstward track thiere is
a tangent 1,233 feet long followed by a 39 15! curve to the left
836 feet 1in lergth. The accident occurrel on tnls curve, wihich
@8 a superelevatzon of & inches, The grede 18 0021 percent
ascending a drestance of 1,900 feet, thon level 302 feet to the
polnt of accident and somc¢ distance beyondes

The track stracture of the westward track consists of 130--
pouid rail, 59 fecet 1n lenguh, laid on 24 treated oak ties to the
rail length; it is fully tle~nlated, spiked with two plate-~noldin
and two rail<liolding svikes per plate, provided with six rail
anchors per rail longth, is ecuipped with contlnuous angle burs
24 inches in length, 1laid on 30 inches of crushed stone, and 1s
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vell maintaiineds The rall was laid in 1928. Tiie track structure
of the eastwardl tracx consists of 13l-pound rail, &9 feet in
iengti, 1all on P4 trcated oak ties to the rail length; it is
fully vic-plated, spiited with two rail-holding and two plate-
noidang s»pikes per plate, provided with twelve rail ancliors pev
a1l lerzth, is equipped with 6-role straizht anglec bars 38

. ¢hes in length, laid on 3C inclies of crushed stone, and is well
wintainels The rail was laid in 1930, A minimum distance of
17 feet 13 maintained between track centerse.

A speed poard located 1,818 feet cast of the point of
accilent limits the spced ol passenger and freignt trains to
o0 and 40 niles per hour, respectively.

The weather was clear =t the time ol wccident, which oc-
curred at 1:05 Dems

Description

Extra 2030, & west-tourd freight train, consisted of 101
enpty hopoer cars and a caboose, havled by engine 2030, of the
2-8-3-2 type, and was n 2n.rge of Conauetor Meyers and Engineman
Brookss Tihls train depsrted {roa West Roanoke, 48.2 miles csast
of Dry Branch, at 10:30 aem., according to the train sheet, passed
Cowan, 5405 miles east of Dry Branch, ot 12:5HZ vems, and, hile
rouniing the curve west of the west end of Dry Branch middle sid-
ing, vas derailed wnile moving at a spced variouasly estimated %o
have been betweon 20 and 35 miles per houre. EnZine 2030 became
derailed to the right and stopped on its right side down the
embankment at an anzle of 45 degrces to the traclh with 1ts front
end toucning the westwvard track and its rear end farther dovn
the bardk. The tender, rewrining coupled to the engine, was
derailed and stopped down the embankment with 1ts reuar end
nesreirr to the track. The firss 17 cars, 8 of walch were demolish-
ed, were derailed and stopped abt variovs angles on tne track and
down the cmbaniments.

Extra 2037, an easi-vounl freizht train, conslsted of 19
loaded and 89 empty care and « cavugse, hauled by englne 2037,
and wee in charge of Conductor Coalcon and Engineman Spanglcre
This train psssed Pearisburg, the last open office, 18.7 miles
west ol Dey Branch, a2t 12:10 peme, according to the traln sheet,
and, while moving at a speed variously estimated to have becnh
between 18 and 25 miles per hour, wes struck by the derailled
wreckage of Extra 2030. The norib sides ol the ninth and the
tenth cars were damaged by belag scrapod; the fourtecntl to _
twen.v-third cors, inclusive, were derailed and stopped at variou
angles on both tracks, c¢izlut being denolisheds The twenty-

1 Q C

™

]



—6u

iouctl and tTwenty-ritth cars were deralled but remained upright
cnl 1o 11116 with the ‘rack. Tnc wrecked caulpment of Extro .
<030 was confined within a distance of 393 f68u and that oI

Prxbres 2027 witiidn a distance of 315 feet. The westwarti track

"t oovl o* line tlroughout a distance of 367 feet, and a cection
7% Teet o length wac destroveds A section of tqe eastward

tracy C3 Tect in length was destroyed. The employees killea -rure
the wprin-man, the fireman, and the {ront brakeman of Extra

2080 West; the employees injurcd were tha conductor and the flage
rnan of Extra 202I7 Easte

Surnary or Eviderce

4

Condrctor liyern, or Evtra 20380, statcd that an air-breke
teet vas mede at Vest Roanoko;y the brokes functoned propvr7y cn
routes Approacniag the point vhiers the nccident occurred lie was
seated in the caboose, at wracen t.me the speed wes between 25

and o miles mer hour, wisn an Fﬁr”guACJ application of the brakere
occurred anc the train gtopred abruptly 2t 1105 pelte He went
forward aand found en~wire 2020 and 17 cars derarled. At West
Rounoke he had ri lden on cngine £020 o distance of three-{ourths
milz and had nnticed rothlng weong with he CaSince

Flagman Wist, of Extra 2030, siated thot he was in the
caboose approaching tlue pQLPt NT ewccifent; the speed was 2vout
20 or 2b miles per nour The eccident occcurred at 1:05 Dele,

at vnich time the weudr weg clcer and 101

Conductor Coanun, of Extra 2037, stated that approaching
tiie point of accildent he was in the ca JOOo\ ats which time the
speel wis between 20 and 22 miles per houre He observed Extra
”0@0 &t the west cnd of Dry Branch sidingz, but saw nothing un-

sual in 198 motion. At 1:05 peme the trnain ghtopped suddenly.
hc then went forwmrd ond found thut »oth troins werc ~rTcockode

4

He could advance no opinion ag to tne cause of accldente.

Flagman Shelton, of Extra 2037, stated that after the ac-
cident occurred he examined the track buts found nothing wilch he

thoaght might have caused the derailimente The epeed of Ixtra
2037 woes between 20 and 25 miles per houre .
Front BraZeman Kegley, of Zxtra 2037, stated that apuroach-

“ng the polnt of cceildent he was 1in the brokemants pooth on

top of the tender. He first wan awere of e aprroach of Ixtra
2030 ag the c¢ng.nes passed eacn other. - He saw engine 2000 swing
to the left and scrape two cars, the ninti and terta cars in his
ovn vrain, then swing to the rlght, overturn and slide on its
right side down the cmbankmente. He examined these cars aficrward
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rnd found that they had been scraped and badly dented. He
cxomined the track but could a® determine the cause of the
accldents

Fnginecman Spangler, of Extra 2037, stated that an air-

1y "1 routce Approaching the point of accident, at which ftiue
ti.c speed was between 18 and 20 miles per hour, he gbserved
Z¥ira 030 at a distance of ataut 15 car lengths; there was
notning wiucual in the motion of its engine at that time.
Srortly after thne two trains pagsea sach other the brakes on
Fis traim became applied 1n emergency and he neard slack action
on the other train. Subseguently he sxamined the track but
could not determine the cauce of the accident.

Firemen Munsey, of zZuira 037, stated that epproaching
the point of accident he saw Ixirs 2030 at a distance of 25 car
lengths and therc was nothing nangual in its motion. The two
engincs passed each other 2t the west siding-switch, at which
time cnginc 2030 was moviae at a speed bebween 25 and 30 miles
per houre At tae time when the wrakes on nis troin were applied
in emergency he noticea tnat zZxire 2030 was stonpinge.

William Scott and Joun EHowell, two boys living in Dry
Branch, vwore walking castward along the track ncar the point of
accident and saw the accident occur. They atated that an eust-
bound train moving about 20 milzs per rour pacsed them; thea a
west-bound train, which was moving about 35 miles per hour,
approached.s The engine of the west-bound train gtarted to shake
and then wobbledl to tiwe left, struck the szae of the east-bound
train, ond then turncd over.

A
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igtant to tiic General lanager Derrick stated that he
arrived at the point of accident about 1-1/2 hours after 1its oc-
currence and ex~omined the westwara tracke. Rezinning at the

heel of the west slding-switch the track was snifted to the

right gradunlly, and at o noint 387 fecet west or the switch it

was 4-1/2 inches .out ol lince From this noint the track wos
destroyed for come dintanccs At thce point where the track vas
first Lroken the rails were spread apart; the lelt raill vas lying
close to the edZe o the %ties of the eastward track and a portion
of thc right rail was on the extreme outer edge of the roadbed,
and o portion o7 it was down the embarkments The track being
knocked out of 1line to the right indicated-to him that engine
2030 was fouled in such manner that the driving units could not
curve with the tracks, It had Jjust rounded an 8° left curve and
apparcently did not stralghtcn up, or right itself, on the

tangent track between the two curves. It was his opinion that the
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firss palr of drivers of the recr unit became derailled firct as
“hiere were four or five ties marked by what appeared to nave .
el the Ilanueg of the first pair of drivers of the rear unlt;
trese marks progressed outward to the right about two inches

- each foot. The two driving unlits forced the rails apart;

¢ rear unit veing rigid with the-boiler and carryzng more wel 1t
pi more Torce 1n its direction than the forward unite. The

ront of the boiler belng in an abnormal position and the welgsnt

T the troun adding impetus caused the engine to bte thrown

at an angle of 45 degrees to the track and to be turned over

on its right side and to skid down the embankment., This 1is
confirme& by the spilkes being sheared off on the outside and
rulled loose on the inside of the low rails the spikzes and plates
of thie high rail had been puSuPd outward to the left. The
Tollovwing morning he examined the track for gage, alinement, and
superelevation on the curve 1muna11uoly ga t .0f the derailment

and on all curves to a point C.4 mil.s st of the point of de-
railment; all were in good cond_tion ekcppu three right curves

of approx1mate1v 6 degrees each, located 8.4 miles, 6.8 miles, and
5.9 miles east of the point or the accldent, respectively, which
were moved to the right a maximun of 1/2 inch. He was over

this track at 11:30 a.me on a motor—car the day of th accident
and noticed nothing wrong at that time.

Chiecf Chemical and Test Ingincer Coddington stated that
he had arrived at the point of accident about turee nours after
1ts occurrence. Engine 2030 had stopped on 1ts right side down
the embankment with i%ts front end near the westward track and
its rear end down the slopee. The drivers, rods, and running
gear were in good conditlon; the springs and equalizers were in
proper position and could not have countributed to thne accldents
After the engine had been rerailed a Turther inspection was made
and no defects were found except that the main boiler-bearing
sliding-plate of the forwnrd unit wag lubricated on 1ts left
surface but was dry on ite right surface; the intermediate
boiler-bearing sliding-plaote wos well ludricated., The only marks
on the wheels were abrasions on the counterbalances of the left
Nos 2 and the left No. & drivers, wiich he belleved were caused
In the process of overturuing ag a corresponding mark was found
on an angle bar approximately at tihe point of derailment. He
exanined the track and Ffound that it was shifted to the right .
progressively as the engine entered the right curve on which the
derailment occurrede. The track was shifted to the right as
followsy
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44 1aclhes west of the heel of thie west Drnyranch
SLAINT=EWLECH st vravsnoacanorsronsescanonssss 1/
33 Teet 4 1nches FAPtNCTr WEST ssesesesessercecanoes 1/
200 feet 11 inches west of switch point seeevecsses 2-1/
17% fecet 4 inches west of switch poIlnt seeeeesceses 4
210 “cet west of SWitch POINY seeeeesecsasovesenses 421/
2L Peet 8 inches west of switcl POint eeevsessrsaes 4=1/4"

He madce a further exanination and found that the track had
been moved out of alinerment orn three right curves, however,
there was one right curve on 1nich no tracx distirbance was found.
He said that the track watchran at Cowan renorted the track ¢
that point had been 1n good condivion until engine 2030 passed.
Thiese track disturbanccs indicatad to him that o resistance was
developed which prevented a chanse in relationsalp between the
forward driving unit and the boller on rignt curves. He was not
certain that lack of lubrication on the main voiler-bearing
sliding-plate was sufficicnt to prevent thce englue curving
properly but thought 1t might be significante

Data furnished by Assistant Superintcendent Altizer shows
the elevation of thie 1eft rail or the westword track to have been
1 ncn at a point E0 feet west of the west siding-switch; 2
luches, 100 fect westward; 3-1/2 incags, 150 fect westward;

o inches, 200 reet westwnrd; € inches, 250 feebt westuard; & incheo
300 feet vestward; and 4 inchcs, 750 Tect westward.

Engine 2030 1s a compound articulated mallet enginec of the
2-8-8-2 type. Its welght in worling ordcr 15 531,C00 pounds,
dictributed os follows: Engine trvck, 28,000 pounds; first palr
of arivers, 59,600 pounds; cecond pair of drivers, 59,300 nounds;
third puair of drivers, 52,700 pounds, fourth palr of drivers,
58,400 pounds; fifth pair ol drivers, 60,100 nouuds; sixth palr
of drivers, 60,000 pounds; seventh pair drivers, 66,700 pounds;
eighth pair of drivers, 60,200 pounds; and trailler truck,

25,000 poundse. The engine-truck wheels are 30 inches, the
drivers 57 inches, and the trailer wheels 30 inches in diameter.
The tender is rectangular 1in ghape ¢nd has two 6-wheel truciis;
the diameter of these wheels is 33 incheg; 1ts capacity is 18,000
gallons of water and 26 tone of coal; its loaded welzht is
314,340 poundse. The wheel-base of each driving unit 1s 15 feet 9
inches; the distancce between the engine~truck wheel-center and
the first driver-center is 9 feet 6 inches; the distance between
the two driving units 1s 10 feet 10 inches; the ftotal engine
wheel-base 1s 53 feet and %the overall length of cngine and tender
is 107 feet 9-1/2 inches. Tne boiler is supported upon the
forward unit of driving wheels by two boiler-bearing sliding-
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ilates, the intirmedilate, which 1s located ahead of the fourth
prir of drivers, and thie maln, which 1s lodated between the

gecond and third pairc of drivers. Tie main boiler-bearing .
support consists of a bronce gliding-plate attached to a saddle,
vialell, in turn, 1s attacned to the boiler; a fiber waste-filled
cavity 1s provided in this saddle to retalin oll and permit itc
Teculny to the sliding-plate where it is distributed over the
bewlas; gurface by motion of tne enginees A lower plate of

borloer stecel 1s attached to a transverse frame tie-brace; the two
plutoes rua in contact. Tne welznt on the main boiler-bearing
sliding-plate is approximately 141,000 pounic or 133.2 pounds per
sauarc inche The two driver ualts are conaected by an articulated
hinged casting gsecured by a pivo’l pin.

According to data furnished by the railroad, engine 2030
was :;iven class 4 reneira in Ociober 1C38. Thrig engine then
made 1,656 mlles and was talzen out ol service and stored, un-
sheltered, on November 1, 1048. It was restored to service July
3, 1939, and at the time of the wccident was on 1ts first trip
after velag taken out of storagece. Aftcr tnc accident all drivers
were gaged back-to-back 1a tirce positions; none were out of
pagc, which varied between 55-3/32 and 53-1/4 inches. The lateral
motion on all eingine wheels wac well within the prescribed limits,
varying between 5/16 and 3/3 inclie Otler doata furnished by the
reilroad snows that the displaccment of' the track to the right
by thils cangine approaching the point of accident occurred at
points where a left curve of about 6 degrees was closely followed
by o right curve of anproximatcely the samc degrce of curvature.

Observations of the Conmission's Inspectors.

The Commission'!s inspectors observed that there were no
flange marks or marks of dragging cquiprment on the westward trock
approaching the point wherce the track was destroyed. The track
was forced out of alinement on the inside of the curve involved,
vorying between 1/2 1nch and 4-1/2 inchec. This distortion of
track cxtended westward from the weet siding—ewitch a distance of
367 fect, beyond which tke track was destroyed a distance of 272
feete The track was gaged at 23 points in the distance of 367
fect ohove mentioned ond the game varied between 4 feet 8-1/4
inches and 4 fecet 8<1/2 inchiese '

Engine 2030 was inspected at the scene of accident and later
at Roonhoke shopge The rater-pump-exnaust-recelver-plpe bracket
near the front end on the left side of the boller was broken,
the left running boerd bent, and the pllot-beam scarred; tnore

were marks on the left low-pressure cylinder. These scars bore
very pronounhced traces of red car-palnts The right side of the

locomotive was damaged in the process of overturning. The springs
were in good condition and the brake rigging was normal; the
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throttle was closed, the reverse lever in forward position, and
the automatic bralte-valve handle was broken off. The main
boiler-bearing sliding-plate was slightly lubricated on-its left
gidc but was dry on the right sides ~The oil cavity contained
fiver wacste but this contailned neither sufficlent oll to be
Vigible nor sufficient oll to lubricate the surface of the
slidinge~plates The ninth and tenth cars of Extra 2037, both of
which were box cars, were found to have sustained damage on thelr
nortn sides corresponding in height and extent to the scars on
the left side of the locomotives Imbedded 1n the sheathing on
the north side of the tonth car at a neight of 9 feet 10 inches
above the top of the rail was a portion of a stud to which wasb
attached a washer and a nuat wrich were idestified as having been
broken from the water-punp-cxlaust-receiver-pipe bracket on the
left side of engine 2030.

Discuszion

According to the evidence, after the accident the westward
track was found to be spread =t the point of derailment, which
was on a 5% 15' curve to the right. The high rail and the
spikes and plates on the high side of the curve were shifted to
the left and stopped nnear the euds of the ties of the eastward
tracks Some of the low rail wasg sikifted to the right to the
outer edge of the road-bed, end some was shifted down the embank-
nente On the low side *“he outer spikes wecre sheared off and the
inner splikes were pulled out. The gage of the troack was not
in excess of 4 feet 8-1/2 inches. The guperclevation was sul-
ficient for the maximun authorized speed and the cpeed of ths
west—oound train ras less than the maxinum authorized speeds
An official of the rallroad had been over the track involved
about 1 hour 35 minutes before the accident occurred, at which
time tue track was in good condition, Over a distance of 8e4
niles approaching the point of accident the westward track had
been moved out of alinement to the right a moximum of 1/2 inch on
three curves .to the risht of approximatcely the same degree of
curvature as the one involved in the accident; in these instances
curves to the left immediately preceded the curves to the right.
The track watchmun at Cowan, approrimately 5 miles east of the
»oint of accident, reported- tnat ne found the track snifted after
the passage of Extra 2030 Wesh. When this train left an 8°
curve to the left, it started to shift the track to the right
on a short tangent which imnediately preceded tne curve Lo the
right upon uhich the accident occurred. The shift on the
tangent was 1/4 inch, but ug the engine entered the curve to the
right this shift intreased progressively until it reached a
distance of 4-1/4 inches out of alinemcnte.



After the accident an examination of cngine 2030 disclosed
tiiat the running gear woas 1n good conditio., the whsels were .
not out of gage, and tnere was no excessive lateral motion.
me1n boller—bearing sliding-plate wag slightly lubricated on
1e2t s1de but was dry on its right side. he fiber-waste phm
In tac cavity of the upper sliding-plate saddle was 10ist out
d"d not contuin sufficient oil to provide adequate lubricaticli.
A3 t71ic maln sliding-plate supports a weigh®t of 141,000 pounds,
or 13z pounds per sguare inch, a lack of lubrication would
oLcatb on curves a high frictionul res istance to a change in

elatonship between the boilcr and the forwrrd driving unite
nppdrbntly, vhen the cagilne entered t ¢ short tangent tqe forward
driviag unilt was inclined to the left and on account orf lack of
lubrication remazined in tois position when ontering the curve
to ti.. right. vormally, the iunclination of the rcar driving
unit wovld be to tram in o tonzent with tnce cngine truck.
Apparcntly thic condition resulted in the left front driver of
the forward driving unit bearing heavily against the high rail
and the right rear driver o the forward dPWV“ﬁ% unlt beariag
heavily against the low rail, thereby creating a wedging effect
witich resulted in the rails beinz spread and the rear unit of
the engine being derailed firet. Because of the manner in which
the eagine became derailed at an angie to the track, it is
apperent that tae engine pivoted on tae forward portion of the

ear unit, which resulted in the front end swinging to the left
and the rear end to the right.
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Why the condition of cngine 2030 was not observed prior
0 the derailment i1s not known as all members of the crew on
he engine were x11led in the accidents

ct ot

Conclusion

. This accident was caused by failure %o lubricate proncrly
the main toller-bearing sliding-plate of an articulated
loconotives.
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cspectfully submitved,

S. R. WHITE ‘

Asgietant Director,



