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INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
RICHMOND, FREDERICKSBURG & POTOMAC RAILROAD NEAR
WOODFORD, VA , ON APRIL 2, 1924

Arnin 28, 1924
To the Commussion
On Apiil 2 1924, theie was a derallment ot a passenger tiamm on
the R.chimond, Fiedenickebui g & Potomac Railioad near Woodfod,
Va, 1esulting 1 the death of one employee, and the mjury of one
passengel, two employees, a Pullman conductor, and a Pullman
porter

TOCATION AND JMEIHOD O OPFRALIION

This accident occutled on thal part of the mam hne extending
between Fredeniclishurg and Richmond, Va , a distance of 59 4 mules,
1 the viemity of the pomt ol accident s 1s a double-tiack lme
over wlich tramms are operated by tume-table, tiam o1deis, and an
automatic block-signal svstem The acadent occwiled on a small
fll at a pomt about 14 miles south of Woodford approaching tlhis
pomt f1om the noith the tiack 15 tangent tor more than 2 miles,
while the grade 15 level for a considerable distance  The track m
this vicmity 1s laid with 100-pound 1ails, 83 teet 1 length, with an
dverage of 18 white-oak ties to the 1a1l length, smgle-spiked and
Dallasted with washed gravel fiom 12 to 16 mnches m depth  Foul-
hiole angle bais ate used  The weallier was clear at the time of the
acerdent, wlhach occmied at about 232 4 m Figme 1 shows the
location ol the acerdent lookmp noith

01 SCRIPTION

Southbound passenger train No 87 (onsisted ot one baggage can,
towmr Pullman sleeping ears, one dining car thiee. Pullman sleepimg
tals, and one observation car 1 the order named of all-steel con-
stiuction, hauled by engine 90, and was m chaige of Conductor Allen
and Engmeman Snelson  This train pacced M\ block station 117
miles noith of Woodtord, at 216 a m, fom munutes late and or
1eachmg a pomt about 13 mles sonth of Woodford was derailed
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while traveling at a speed eslimated (o have heen hetween 60 and 65
miles an hou

Engine 90 and eight cans were derailed  The engine came to 1est
down the fill on 1ts 11ghl side; parallel with and aboul 20 {eet west
of the track, the tender was between the t1ack and the engine, 1e-
versed  The cars 1temamed upiight, the first car coming to rest about
165 feet south of the engine, fouling (he northbound track  The em-
ployee kalled was the engineman

SUMAM ARY O PYIDTNCD

None of the members of the cen was avaie of anvthing wiong
until the aecident occulied Fneman (Gravatt stated he noticed

. W
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L1c 1-—Location of the acadent  View of the derailed ensime wd tender Yen
e tvined haltw v vaound

nothing unusual wn the movement ot handlimg of the engime en 10ute
He was sitting on Ius seat boy al the time of the acaident, and said
that alter the engime was derailed 1t traveled a few engine lengihs
Letore tuining over  Conductor Allen stated that immedately atter
the accident he took o lantein and started south on the noithboeund
track to flag, continmng to RX Dlock station where he 1epoited the
aceident  Flagman Downer mmedialely went noithwaid to flag
Baggagemasier Frande stated he was 11iding i the car next to the
baggage car at the time of the acadent, and that just before this car
was deiailed he looked out ot the window on the west side ol the
car and saw fire flving  These employees estimated the speed to have
heen between 60 and 63 nules an how at the time of the aceident
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At the pomnt of derallment a 1a1l on the east side of the tiack was
brolken, the bicak beginning at the 1eceiving end ot the 1a1l, immedi-
ately under the head, at a splice bar  Seveial other 1a1ls were bioken
a5 a 1esult of the derailment, two pieces of 1a1l, about 7 feet 1n
length, and evidently middie poitions, penetiated the tender, one
piece punctuiing the f1ont truck bolster and the other preicing the
under frame, near the 1ear of the tendes

The southbound tirack was tean up for a distance of 561 feet A
flange mairk was found on the ties on the gauge side ot the east 1a1l,
at a pomt about 12 feet noith of wheie the southbound tiaclk was
loin up

New 1a1l was being lawd i the sonthbound track noith of; and ap-
proacling the pomnt of derailment  "This woirl was started on Maich
19, 1924, and up to and including Maich 28, 1924, moie than 24 miles
were laid, extending to a pomnt 703 feet noirth ot the pomt ot derail-
ment on the west 1a1l, and to a pomt 373 feet north of the point of
derailment on the east 1a1l

Supervisor Donahoe passed over the tiack at the pomnt of deiail-
ment, on southbound passenger tian No 5 on the day prior to the
accident, but noticed nothig unusual on this occasion  He airved
at the scene ot the accident shortly alter 1ts occurtence and, on ex-
ainmning the track, found ne mdieations of deiailment noith of
where the tiack was torn up

Section Foreman Mitchell stated that about one-halt mile of
track 1s laid m a day, and that had 1t not been for weather con-
ditions work of laymg new 1a1l would have been continued on the
day piro1 to the accadent 1t 19 customary to pull the spikes fiom
every other tie on both sides of the 1a1l on one side ot the tiack,
curves excepted, for the nexi days work, and at the time of
this accident this had been done on the west 1a1l tor about a half
mile south of wheire work of laying the new rail had stopped

This accadent was caused by a bioken 1a1l  An investigation mio
the 1eason tor the faalme of this 1a1] was conducted by M1 James
E Iloward, engimeer-phvsicist, whose 1epof immediately follows

REPOIL OF TIIIC DNGINI FR-PIIYSICIST

The accident to southbound tiain No 87, on the moining of Apil
2, 1924, which cccuried at a pomt south of Woodtord, Va, in the
immediate vicamty of mile post 43, was apparently due to a broken
1a1l  The 1a1l mvolved was an A 8 C E seetion, 100 pounds
weight per yard, 1olled by the Maiiland Steel Co 1 May, 1909,
hranded as follows 247 Maryland ITTII 09 heat number 16042
It 15 understod to be a Bessemer 1a1l, which came f1om the muddle
part of the mgot Tt was Jaid 1 the year m which 1t was 1olled
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This tail displaved a web tracture which had ats onigim at 1ts 1e-
cenning end It bepan immediatel under the head, thence extending
obliquely downwaid to the secomd bolt hole Tt resumed its coulse
Irom the opposite side of the bolt hole extending downwatrd to
the junction ot the web and the base Tt then changed duection and
devcloped along the length ot the web gradually upward to the
nmuddle of 1ts depth, ternunating 27 mches fiom the 1ecerving end
of the 1a1l  This hime of rtupture appaiently antedated the tuue of
the accident

Thitteen mches of the lenpth of ruptuie was covered by the splice
bais ol the jomd, the 1emaining part of 1ts length being uncosered
This 1a1l was on the casl sude of the track

The events which transpued at the time of the derailinent and
then mader of sequence ate believed to have been as follows The 1e-
cerving end of the east 1a11 ot the t1ack was broken unde1 the diving
wheels ol the engine the leading truck having passed over that
pairt of the 1a1] withoul 1njuiy

Fragmentation Legan when the dirning wheels reached the 1ail
Several short Liagments, tanging from one to two feet 1 length,
were broken trom (he 1eceivimg ewd, portions of the head and web
bemg detached fiom the hase These shott pieces entangled with
the tender tiucks were cained along toward ihe place where the
engine and tender came to 1est

The long end of the 1a1l evidently 1ebounded when telieved of
the werght of the diners, canted upward and punched 1ts wav
thiough the bolster of the forwaid tiuck of the tender 1t passed
on obliquels upward punchung 1ts way thiough a c1oss beam ol the
tender floor frame The tender was tuined end tor end The 1aul
was bent and bioken at a pomnt between the forward tiuck holster
and the rear poition of the tender floor {1ame

Wlhale this was going on the engine diopped wside the west 1ails
Thev were ploughed ofl the side of the 1oadbed  The east 1a1ls, neat
bevond the 1a1] nutially broken, wete hent mto various shapes  One
was bent thiough 90 deglees of curvatume concave on the gange side
Another was bent contex on the gauge side  These were <econdary
events

The aboye conjectuial eaplanation of what happened 15 mharmony
with all that has been learned concerning the derailment

Figmes 2 and 3 dlustiate the appearance of the tragment fiom
the 1ccernving end of the 111 The onpgm of the hractmie was under
the head, at the hot sawed end of the 1a1l. mdicated by a star on
each of the cuts  Arrows on Figure 2 indicate the duection the hine
of 1uptuie traveled



YA 'QUOIqOOAL UVEN INIILIOY

Bra 2 —Gauge side of fragment fiom iecerving end ot the 1aal Origin of fracture a1 end of 1a1l under lhe head ot place indicated by sta
on the cut  Arrows mndicate the direction the hne of iracture traveltd TPositiob ot =plice bar shown u ouatline
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That portion of the Ime ol 1uptuie between the star on the cub
and the leitel 1 teplesents the pottion heheved to have been folmed
prior to the time of the accdent  When fnally bioken the shout
hine of 1uptnre above (he letter x detached tlus fingment fiom the
1emanuder of the 1a1l

Thrs fragment received a severe blow endwise battering its 1e-
cenving end, sheaimg oft the mside corner and bending the head
convex on the gauge side  The fragmentation of this end of the 1ail
necessalldy occnried withim a emall hachion of a second of tume
The 1esults witnessed could hardly have talen place excepl within
a very biiet mierval of tome, m which the acceleration of the mass
ol the metal 1n the 1a1ls together with the stiength of the tirack
sirnctme constituted the 1esisting lorces

The above explanation of the provimate cavse of the dermalment
and deseription of the manner of 1uptwe of the 101 myolhied 1s
based wpon the indications presenied by the fractmied suifaces, (he
character ot the fractuies and the duections they tiaveled, together
wilh those ciicumstances attending the deraalment wlhich are <efi-
nttely known

Chenneal analysis showed the caibon content to be 035 at the out-
stde of the head and 033 1 the web  Segregation played no part
n the fiacture of the 1.0l

ST MALATY

The 1esult of the mvestigation of this derailment fixes the 1esponsi-
hility tor its eccmitence on a bioken rail It was a web hiactuie 1 1ts
origin  ‘The begmnimg of the f1actme was at the end of the iail
under the head, whete 16 was covered by the splice bars  The {1actumie
was plrogressive 1 iis characler, appearing later 1in the wely beyond
the section ob-cnred by the splice bars It eventually 1eached alength
of 27 mches  This, apparenlly was the condition of the 1a1l when
the engine of t1amn No 87 compleled the fracture and bioke other poi-
trons of the 1a1l - Other leatures of the accrdent which followed were
of a seconddaiy orde

This acadent pomnts to the necesaity for the most careinl seiutiny
m track mspection of rails for the deteclion of meipient lines of
1uptute of those tvpes which adunt or discovery belore complete
farlnie 15 1eached

Respecttully
W P BorLavwp,
Dwector Buicav of Sape'y
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