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SUMTIARY
Railroad: St. Louis-San Francisco
Date: May 30, 1947
Location: Mansfield, Mo.
Zind of acgcident: Derallment
Train involved: Pagsencer
Train number: 108
Encine numver: 4203
Conegist: 14 cars
Speec: 48 m. p. h.
Cheration: Timetable, train orders and

eutomatic blocz-signal system

Tracz: Single; 6°08' curve; 1 percent
descending grade northward

Weather: Clear

Time: 1:47 a., m.

Casualties: - 2 killed; 22 injured

Cause: Broken rail
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INTESRSTATE COIIIERCE CCMMISSIOWL

INVESTIGATICH NO, 3105

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910,

ST. LOUIS-SAN FRANCISCO RAILWAY COMPANY

June 30, 1947

caused

Accident near Manazfield, Mo., on May 30, 1947,

by a broken rail.

1
REPORT OF TEE COIZMISSION

PATTERSO!, Conmissioner:

On May 30, 1947, there was a deraiiment of a vassenger
train on the St, Louis-San Francisco Railway near !Mansfield,
Mo., which resulted in the cdeath of 2 train-service
employees, and the injury of 14 passengers, 6 rallway-mail
clerks and 2 express messengers.

1

Under authority of section 17 (2) of the Interstate Com-
merce Act the above-entitled vroceeding vas referred by the
Comnission to Commissioner Patterson for consideration and
disposition.
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Location of Accident and Method of Cnerction

Thig accldent occurred on that part of the Southera
Diviesion extending hetween Thayer and Southern Jct., near
Springfield, Mo., 136.8 miles, a single-track line, over
which trains are operated by timetable, train orders and an
automatic block-signal system. The accident occurred on the
main track €7.14 miles north of Thayer and 2.76 miles south
of tric station at Mansfield. From the south there are, in
succession, a tangent 1,200 feet in lengti, a 5°30' curve lp
the left 750 feet, a tangent 310 feet and a compound curve to
the right, the nax1mum curvature of wh;ch is 6°08', 433 Tect
to the po cint of accident and 607 fee?l cthiward. The grade
for north-hound traing varies betweesn O.67 and 1,20 perceat
descending throughout a distance of 4,200 Teet Imrzediately
soutir of the point of accident, vherc 1t is 1.0 percent
deaceading.

On the curve on which the accident occurred the traclk:
structure consists of 110-pound rail, 39 feet in leagth, laid
new during 1929, on an avcrage of 24 treated ties to the rail
length, It is fully tieplated -iith double-shoulder tlenlates,
single-spiked, provided 7ith 4-hole nead-free angle hars 24
inches in length, and an avera~e of 4 rall anchors per rall
lensth, It is ballasted vvith chat to a depth of 12 incuaes,
The maximum sp~cified ourvatu“e was 6°OP and %lhie maxlmum
specificd supcrelevation was 5-1/2 irches The derailment
occurred 433 feet north of the south end o: the south snirsl
of the curve, vhere the curvature was $°08' and the suver-
clevation was 5-1/2 inches. In the immediate vicinity of
the point of accident the track was laid on a 53—for>+ £i1l.
The involved raill scction was manufactured by the Tenncssee
Coal, Iron and Railroad Company. The number wvas 858988,
Letter E.

Antometic signal 2534, ~overning aorth-“ound movements,
is 4,434 feot south of 1lhe point of accident. This signal
ig of th ¢ semaphore type and is continuously lighted.

Time-table special instructions prescribe the maximum
authorized speed for passenger trains as 70 miles mer hour on
tangent track and 45 miles per hour on the curve involved.
Speed 1inlt signs bearing the numerals 45-40 are ocated 10
Teet eact of the centerline of the track at »noints 5,197 and
224 feet south of the south end of the curve involved.
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Degcrintion of Accident

I'o, 106, a north-bound first-class pacsenger train,
consisted of engine 4403, a 4-8-2 type, Ltwo express cars,
cne baggage-mail car, four baggage cars, three coaches, one
dining car and three sleepinz cars, in the order named. The
first, fourth and fifth cars were of steel-underframe
construction, and the remainder of the cars were of all—sﬁeel
construction, This train departed from lountain Grove, the
last open office, 20.8 miles south of dansfield, at 1:25 a. n.,
8 minutes late, passed signal 2534, vhich displayed proceed,
and vwhile it was moving at a speed of 45 miles per hour theq
engine, the first eicht cars and the front truck of the ninth

car were derailed.

Imnediately after the derailment scparations occurred at
each end of the first to fifth cars, 1lnclusive. The eangine
and tender were derailed to the left, rolled laterally 360
degrees and stomped upright, down the embankment and 50 feet
est of the centerline of the track and practically parallel
to 1t, with the front end 308 feet north of the point of
derailment. The cab was demolished, steam pipes within the
cab were droken, and the envine vas otherwise considerably
damaged. The first car stopped on its side, across the top
of the tender and at right angles to the track. Thke second
car stopned on its cide, Com the embankment and at right
anglcs to the track, with one end at the rcar of the tender
and the other end 20 feet west of the track, The third car
stopped down the embanlzment, 65 feet west of the track and
parallel to 1t, with its front end at the rear of the %tender,
and leancd to the west at an an~lec of 45 degrees. The fourth
car stopred upright and at right angles to the ftrack, at a
point about 160 feet north of the point of derailmen’, with
one cnd on the roadbed and the other cnd dowm the west side
of the emvankment. The fifth car stopped upright, about 10
fect south of the fourth car and at right anglecs to the track,
witll onc end on the roadbed and the other end down ‘the east
side of the embankment., Tre sixth and seventh cars stopped
practically in linc with each other, with the front cnd of
the sixth car 140 fecet north of the point of derailment and
45 fcet west of the track, and the rear end of the scventh
car on the roadbed. Thc sixth car lcaned to the west at an
angle of 4% degrees and the seventh car remaincd upriznt.

[ 5 Rand
Tiic eighth and ninth cars remained upright on the roadbed and
in linc with it. The first to scventh cars, inclusive, were
badly domaged, and the eighth and ninth cars vere slightly

damaged.
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The engineer and the fireman were zilled.

The veather was clear at the time of the accident, which
occurred about 1:47 a. m,

Discussion

Mo, 106 +rag moving at a speed of 45 miles per hour, as
indicated by the tape of the speed-recorder with which the
engine was equipped, on a 6°08' curve to the right where the
mavinum euthorized speed for this ftraln was 45 miles per hour,
when the derailment occurred. The engineer anC the fireman
rtere killed. When the accldent occurred the concuctor and a
road foreman of eauipment were in the ninth car, the train
porter vas in the eighth cer and the flagman was in the rcar
car. These employees saild that prior to the time of the
accicdent, the cars had been riding smoothly, and there ias no
incication ol defective equipment or track, nor of any
obstruction having been on the track. The first they knew of
anything being wrong was when they felt a severe closure of
slack, then the brakes became applied in emergency as a result
of tThe derailment.

After the accident a oroken rail was found on the high,
or vest, side of the curve at a point 433 fect north of th
south end of the curve. The raill was broken into seven pleces,
81x oi which were recovecred. The first break occurred at a
poirt 11-~1/8 inches south of the leaving end of the rail, over
a tie, atout 1 inch north of t gouth ends of the angle bars
and 2-1/2 inches north of the south bond-wire connection,

This break extended dlagonally upward and southuard through
the base and about 50 percent of the web, then diagonally

jny
D> O

northward to a point where it broke out at the hcad of the
rail., The sccond break extended southrard in an irregular
line throuch the web, then uprard through the head in a square
break at a point 7-5/8 inchesg from the first break. From

this second break throush the head the line of break cxtended
diagonally dovmward through the web and broke through the

base at a point 6-3/4 inchcs southward. The remainder of the
breaks were plecee breaking off in this area as a result of
the derailnent. The first break was a result of a progressive
fracture, vhich started at the juncture of the web and the
head of the rall, and vas primarily a fillet crack. Thi
developed until 1t had extended upward into the head of the
all 3/4-inch and downward into the veb 1-1/2-inches. In
Glitlon, tro secondary cracks were found in the immediatoe
egion of ‘the firet Tracturec. All of these cracks disclosed
Ciscoloration as a result of oxidation. The remainder of the
breaks were nev. The chief cherist of the railroad said that
the Tirst break occurred as the result of a faticue crack of

S oM
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considerable size in both fillets of the rail. At the polnt

of break the head was worn about 1/4-inch at the top of the

gage side, and the gage slde was curve-worn about 1./8-1inch

at the top and 1/16-inch at the bottom. A&nalysis indicated

that the chemical components of the rail were ia accordance

vith the carrier's specifications. There was a slight ‘
segregation of metal, but not sufficient to clacsify the rail

ag being defective,

Marks on the rail, the inside angle bar anc the top of
the flange of the left No. 2 driving-wheel tirc indicoted that
as the engine of No. 106 troverscd the curve involved, the
flanges of the cngine-truck wheels and left No. 1 driving-wheel
exerted sufficicnt lateral force to snap the head of the rail
outwardly, then the flange of the left Yo, 2 driving vhccel
struck the top of the south cnd of the inside angle bar, and
this vhecl vas derailled,

A south-bovnd freignt train passed over the rail involved
about 1 hour 35 minutes before the derailment occurrced, and
the crew obscrved no indication of defective track. Hovever,
the first fracture could have existed »pricr to the parsnge of
No. 108, as it was located uvithin the angle dars. As this
fracture 1cs between the bond-irire connections at the rail joint,
the automatic block signals gave no indication of defective
condition of the rail.

The track involved wvas last inspected by the section
foreman about 17 hours before the accident occurred, and no
defective condition of the rail was observed. The Tillet
crack involved was concealed from detection by ordinary
visual inspection by the fit of the head-free angle bers
agalnst the fillet. The raill involved vas lrnct tested by a
detector car on March 29, 1947, and no defective condition
1as indicated,

Couse

It 1s Tound that this accident was caused by a brol-en
rail.

Dated at Weshington, D, C.,, this thirtieth
day of June, 1947,

By the Commission, Commissioner Pa‘tterson. .

( SEAL) W. P. BARTEL,

Secretary.



