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NORFOLY. AND WEISTERII RAILWAY COMPANY
REPORT IN RE ACCIDENT
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Pate:

Location:

Kind of cccident:

Train involved:
Train number:
Engine number:
Consist:
Estimatcd speed:

Oneration:

Track:

Weather:
Time:
Cagualties:

Cauce:
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SUMMARY

Norfolk and "Testern
Febrvary 6, 1948
Madison, i. O.
Dereilment
Passenger

22

111

o cars

In excegs of 4C m, p, h.

Timetable, train orders and
automatic block-~signal system

Single; 11° curve; 0.07 percent
descending grade northrard

Clear
3:27 p., m,
5 injured

Excessive sneed on curve
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INTERSTATE COMMERCE COMMISSICHN

INVESTIGATION NC, 3153

IN THE MATTER OF MAKING ACCIDENT INVESTIGATICN REPORTS
UNDER THE AJCIDENT REPORTS ACT OF MAY 5, 1910.

!

NORFCLK AND WESTERN RATLWAY COMPANY

March 24, 1948

Accident neer Madison, N. C., on February 8, 1948, caused
by excesglive grneed on a curve.

1
RZTPORT OF THE COMIISSION

£TTERSON, Coralssioner:

Cn February 6, 1948, there was a derallment of a
pessenger train on the VMorfolk and Western Railvay near
Madison, N, C., vhich resvlted in the injury of two rall-
way-mnall clerks, one oxpress messenger and two train-
service employees,

1

Under authority of scetion 17 (2) of the Interstate Com-
merce Act the above—entitled proceeding was referred by the
Commissicn %o Commissioner Patterson for consideration and
disposition.
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Location of Accident and Method of Operation

This accident occurred on that part of the Shenandoah
Pivision extending between Winston-Salem, I, C. and Roanoke,
Va,, 121.88 milce, a single-track line, over which tralns
are operated by tlmetable train orders and an automatlc
blocli~-signal system. The accident occurrcd on the main
Track 22.49 miles north of Winston-Salem, at a point 2.86
miles south of the station at Madison. From the south there
arc, in succession, a tangent 5°1 feet iIn length, a 6° curve
to the left 461 feet, a tangent 480 feect, a 4° curve to the
right 851 feet, a tangent 250 fect and a compound curve to
the right, the maximum curvature of which is 11°, 355 fect
to the peint of accident and 445 feet northward. The grade
for north-bound trains is, successively, 0,07 pcrcent
ascending 300 fcet, 0,27 percent ascending 200 feet, 0.09
parcent descending 300 feet, 0.13 percent descending 200
feet, 0,34 pcreent ascending 200 feet and 0,07 percont
descending 155 feet to the point of accldcent and 145 foet
northward.

On the curve on which the accident occurred the track
structure consists of 130-pound rail, 39 feet in length,
rolled in 1927, and relaid in 1its present location duriag
1940 on 24 treated ties to the rail length. It is fully
tieplated with single-shoulder canted tieplates, spiked
with 3 spikes per tieplate, and provided with 6-hole
Joint barsg 36 inches in Wen”th and 6 rall anchors per
rail length, It is ballasted v1th stone screenings to
a depth of 12 inches, The specified superelevation on the
11° portion was 4-1/2 inches. At the noint of derallment
the superelevation wes '4-1/2 inches, the gage was 4 feed
8-5/8 inches and the curvature was 11°.

Automatic signals RW 982 and RW 974 coverning north-
bound movements are, respectively, 4,492 feet and 180 fect
south of the point of accident. These signals are of the
position~light type, and are continuously lighted.

This carrier's operating rules read in part as follows:
DEFINITICIS

g9

Fixed Signal-—A signal of fired location
indicating a condition affecting the movement
of a trcln or englne,



llote to Definition of Fixed Signal--The
definition of a '"¥ixed Signal" covers such
signals ag * * ¥ digc * ¥ * or other means
for displaying 1ndlcaulons that zovern the

movement of a traln or engine.

S s %
16(a). . Track Sirnals
SIGNAL LOCATICN INDICATION
Y
Disc " Located 2% the approach Curve over
- to curves where speed which speed
is restricted. must be
reduced.
o %

FNote--This gipgnal is a yellow disc bearing tvo
sets of blaclk figures, one set above the other,
rith a black horizontal line betrreen, the top
figures being the maximum speed for passen?er trains
and the bottom flgurgs‘*he maximum cpeel for freizght

b

and mixed trains, ¥ * *

ot
==

wo%

The maximum authorized apeed for the train involved i

50 miles per hour on tangent track. The maximum authorize
speed for passenger trains on the curve on which the accice t
occurred is 30 miles per hour. A speed-limit sign gcovernin
north-bound movements is located 12 feet 9 1nches cast of

fhe centerline of the track and 906 feet south of the sgouth
end of the curve. This sign is @ disc 20 inches in diaazeter
and 1s mounted on a mast 6 fcect & 1rca e aove the level of
the tops of the rails, and becars the numerals "30-25" in
black on a yellow ba: kvround

s
a

Description of Accident

No,. 22, 2 north-bound Tirst-class passenger train,
consisted of engino 111, a 4-8-2 type, onc mall car, onc
exnress car, two ﬂoaonﬂ" and one slecping car, in the order
named., All cars were of steel construction, This train
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passed Pine Hall, the last open office, 8.34 miles south
of Madicon, at 3:23 p. m.,, 2 minutes late, pascged signals
RW 082 and RW 974, which displayed proceed, pasced the
spe2d-1imit sion, and while it vas moving at a speed
cestinmated to have been in excess of 40 miles per hour the
en~ine, the tencer, the first three cars and the front
truck cf The Tourth car were cerailed.

Tge erzine overturned to the left, continued in a
tententiasl 11qe and step»mad on its 1eft side, with the
fon+ erd 172 feet north of the point of derailment and
20 feret ”ﬂst of the centerline of the main track. The
ernsine tlk became dctached, as a resvlt of a new break
in the r "4t sarety clein, and stopped adjacent to the
front end of the engine. The trailer truck was torn loose,
and stonsed egaingt the engine truck. The left side of
the englne was Hacly d mdged, and the cab was torn loose.
The tendzr reaainced couplg@ to the engine and stopped on
its 1left sice at the rear of the engine, with the rear end
15 f.ct rr¢st of the Track. Both trucks werc torn loose and
stooved betveon the engine and the tender, end near the
track. The shanii of ihe coupler at the rear of the tender
was bLroken, and the Tront counler of the first car was
torn out, Separsiloan occurred at each end of the first
tiro cars, The cars 'rre not equipred tith tightlock
couplers. e Tirst coar storoed vest of tlhe main track
and at an ancle of 15° to +t, iith its front end about
19 fzev veat of the centeriine of the track and €8 feet
nortn of the front end of the engine. The second car
stonned on itsg right side, about 8 feet east of the center—
line oi the track and parallel to it, with its front end
=2 Teet north ol the cengine. The third car stopped upright
on the roadbed, with its front end about 13 feet north of

t;e gouth <nd of the second car. The first car was demolished,
and thc second and third cars were considerably cdamaged.,

Thc engineer and the fireman trere injured.

The weather was clear at the time of the accident, which
occurred at 3:27 p, m.

The total wei~ht of engine 111 1n working order 1is
583,900 noundg, Tistrihbuted as Tollows: Englne truck, 53,030
pouﬁd ; driving wheels, 240,700 pounds; and trailer truck,
60,170 pounds. Tre speccified diamcters of the cngine-truck
vheels, the AQriving whecls, and the trailer~truck wheels are,
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respectively, 33, 70 and 42 inches, The driving wheelbase

is 18 fcet 9 inches lonb, the total length of the engine
wheelbase 1s 40 feet 5 inches, and the total lenzgth of the
encine and tender is 94 feet 2-3/4 inches. The engine ls o
equipred vith a non-recording specdometer.

The tender 1s rectangular in shape, and 1s equipped
with two 6-wheel trucks. Its capacity is 26 tons of coal
and 18,000 gellons of water, The weight of the tender
loadeG 1s 314,340 pounds

The last classg 2 repairs werc completed on January
28, 1948, The last trip inspecction and repalrs were
compWOtod at Win-<ton- Sdlem at 3 p. m,, on Fecbruary 5, 1948.
The accumulated mileage siance the last class 2 repalrs wvas
500 miles.

The center of gravity of the engine is 84 inches above
the top of the rails. The center of gravity of the tender,
with the calculated amount of fuel and water remaining at
the time of the accident, vac estimated as 80 inches above
the top of the rails, The calculated equilibrium, safe and
overturning speeds for encine 111 moving on an 11° curve
having a superelevation of 4-1/2 inches are, respectively,
25, 37 and 56,6 miles per hour.

Discussion

No., 22 was moving on a rompound curve to the rizht at
a speecd estimated to have been in excess of 40 miles per
hour +hen it was derailed. The maxinum authorized spced for
this train was 50 miles mer hour on tangent track and 30 miles
per hour on the curve involved.

As Mo, 22 was apvoroaching the curve, the throttle
was open sufficiently to admit valve—cbaW“er pressure of
about 80 pounds, and the reverse lever vas in position for
15 percent cut-off in forvrard motion. The encinemen were
maintaining a lockout shead, The conductor nd the flazaan
verc in the third car. The cngine and thc cars had been
riding in a normal mannocr prior to the ececident. The
eqb*nﬁer said thet sthen the ecngine wag about 750 feet south
of the south end of the curve the speed was about 50 niles

per hour, and he nmzde a 15-pound b“ake~p1yc reduction, which ‘.
was not released, EHe u“ouvnt that vhen the engine entercd
the curve the speed was about 22 miles per hovr. The Tirst
he znew of anything being wrong was when he Telt the risht
side of the engine rise, then the engine overturned to the
the left. The fireman vas injured in the accident and vas
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not availatle for questioning during the investigation.
The conductor and the flagman estimated, the speed as about
40 miles per hour at the time of the accident. A mail
clerk who ves in the first car sald that immediately prior
to the derailment he became alarmed because the speed was
excessive, The brakes of this train had Leen tested and
had functioned pronerly en route.

When éngine 111 was examined after *the accident the
throttle lever was in half-open position, the reverse
lever was in position for 15-nercent cut-off in forwvard
motion, the automatic brake-valve weg in release position,
and the Alndependent brake-valve was in running position.
The engine truck and the driving-vhecel assemblies were 1.
good condition, The traoiler-truck assembly was badly
damaged during the derailment., All wheels were tight on
their axles and all tires were tight on their theel centers.
Measurements of the tires, the vheels and the lateral motion
were vithin the prescribed limits. The driving-box shoes
and wvedges and the radial buffer-castings were 7rell lubricated
and moved freely. The spring arrangements were maintained
in good alinement, and there was no indication of unequal
distribution of teight. Both tender trucks were in good
coadition, and there was no indication of improper side-bearing
clearance., The inner surface of the flanges of the left
Nos, 1 and 2 driving-vheel tires were avraded at intermittent
locations, The longest mark on the No. 1 flange was 12 inches,
and the longest mark on the No. 2 flange was 24 inches. There
were numerous marks in the throats of the flanges of both
the Mos., 1 and 2 tires. There was no mark of derailment on
the flanges, treads or side surfaces of any other wheel of
the engine or the tender.

Examination of the track throughout a distance of one
mile southward from the point of derailment disclosed that
There was no mark on the track structure indicating dragging
equipment, or of any obstruction having been on the track,
The first mark of derailment was a flange mark on the top
surface of the high, or west, rail. Thie mark started at
the inside edge of the head of the rail at a point 355 feet
north of the south end of the curve and it extended diagonally
outward 39 inches to the point where a wheel dropped to the
base of the rail. At this noint the outer edge of a rail
anchor and the top of a spike were scarred. At a point 38
lnches northward a tread marlz appeared on the too of a tie
7-1/2 inches outside the high rail. Rim marks appeared on
The tops of five successive ties and they extended diagonally
ovtward at an engle 6f about 15 degrees to the end of a tie
9 feet northward. From this point northward the track was
torn un throughout a distance of 82 feet, There was no wheel
mark .betiveen the rails or oa the low rail.
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At the point of derailment the curvature was 11°, the
gage was 4 feet 8-5/8 inches, and the superelevation vas
4-1/2 inches. The greatest variation in superelevation
betieen stations 19.5 feet apart was 1/4 inch, and the ®
greatest variation in curvature between statlons 31 feet apart
was 1/2 degree. The track was vell maintained for the
maximum authorized speed.

The marks on the track structure and on the back
surfaces of the flanges of the left Nos., 1 and 2 driving
wheels indicate that these wheels uvere the first to be
derailed, The marks on the throats of the flanges of.
these wheels indicate that considerable force had becn
exerted against the high rail. The bolster assembly and
the swing hangers of the engine truck are arranged to resist
lateral movement with respect to the center bearings
proportionate to the force required to deflcct thc engine
from a tengential line. However, in this case it is apparcnt
that the lateral restraint of the engine truck was insufficient
to deflect the engine from a taagential line. Under these
conditions, since the engine was moving on a curve to the
right, o force greater than normal would be ecxerted at the
point of contoct betirecn the flange of the left No. 1 driving
wheel and the high rail., At the point of derailment the
calculatcd overturning specd for cngine 111 was 56.6 miles
pcr hour, and the maximum safe spoed was 37 miles per hour.
Apparcntly the spced of the train wvas somewhat less than
overturning spced for the engine, but was considerably
grcater thwn the maximum safe snoed as the left No, 1
driving wheel flange was in contact with the top of the
high r2il as the engine leancd to the loft. The drawbar
and the safety bar beuveen the cngine and the tender were
tiristed as the tender vas pulled from the track by the
cngine. The engincer said that the engine apnecarcd to be
sTiff as it rounded curves, and the enginc entercd the
curve on which the derailment occurred with the brokes
applicd, Thcse conditions combined uith a speced somcwhat
less than overturning speed were sufficient to cause the
right side of the engine to rise high enough for the left
front driving wheel %o pass over the top surface of the
high rail,

Cause .

It is found that this accident was caused by excessive
speed on a curve,

Dated at "ashington, D. C., this tuenty-fourth
day of March, 1948,
By the Commission, Commissioner Patterson.

( SEAL) W. P. BARTEL, .
Secretary,



