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Gas-electric rocil motor-
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Clear .

11:42 a, m,

2 killed:; 4 injured

Train entering turnout to siding
at excessive rate of speed



INTERSTATE COMMERCE COMMISSION

ot

TEVESTIGATION HO. 3205 ‘

IN THE LIATTER OF MAXING A”CI“LF“ T“J STIZATICN REPORT
UNDER THE ACCIDENT REPOh-S ACT OF MAY 6, 1210, .

RHADIN CO” AlY

December 22, 1948

Accident at Ewing, N. J., on October 1, 1948, caused by
. a train entering a tuinout to a siding at cn
excesslve rate ol sgpred,

REFORT OF -THE COMMISSICN

PATTERSON, Commi agionexr:

On October 1, .1948, there was a derallment of a
passenger train on the line of the Reading Company at Ewing,
N, J,, which resulted in the de ath of two passengers, and
the injury of two passengers and o train-service emnplo;ees.
This accident was lnvestigated in conjunction with repre-—
.sentatives of the New Jersgey Doard of Public Utility
Commi ssioners,

b

1

~r

. Under authority of section 17 (2) of the Interstate Com—
merce Act the ebove~entitled proceeding was referred LY the
Commission to Gommiugioner Patterson for conslderation and

disposition.
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Location of Accident and Method of Oneration

'This accldent occurred on that part of the Philadelphia
Division extending between Bound Brook Jet., N. J., and
Park JunGtion, near Philadelphia, Pa,, 57.3 miles. In the
vicinlty of the point of accldent this ls a double-track-"’
1ine, over which trains moving with the current of traffic
are operated by signal indications. At Ewing, 24.6 miles
west of Bound Brook Ject,, a siding 2.5 mlles long lies betueen
the main tracks. EZach end of this siding 1s conneeted to each
main track, The westward main-track swltch ab .the east end
of The siding is located 1.88 miles east of the station at
Ewing, The switches of the siding are controlled from an
interlocking machine at West Trenton, 1.3 miles west of
Ewlng. The derailment occurred within interlocking 1limits
on the siding turnout at the east end of the siding, at a
point 176,5 feet west of the westward main-track switch., From
the' east on the westward main track there-ls a tangent 1.75
miles in length to  the westward main-track swlitch at the east
end of the siding and 0,97 mile westuord, The grade is 0.35
percent descending westward.

The structure of the westvard main track consists of
130-pound rails, 39 feet in length, laid new in 1937 on
an average of o2 tronted ties to the roil length, It is
fully tieplated, spiked with 3 spikes per tieplate, and
provided with 4~hole joint bars 24 inches in length, and 8
rall anchors per rail length. It is ballasted ‘with crushed
stone %o a depth of 12 inches below the ties.

The westward maln track turnout is constructed of 130-
pound rail sectlions, and consists of a No. 10 rail-bound
manganese frog and 20-foot switeh points, The lead 1s 83
feet 10 inches in length, The siding turnout consistg of
a No. 8 frog and 15-foot switch points. The lead of this
turnout 1s 58 feet 7 inches long. The track connecting the
two turnouts is 42 feet 6 inches long. The total distance
between the points of the westward main-~track switch and. the
point of the siding switch is 203 feet ® inches. Both frogs
are protected by guard rails, and both switches are.interlocked.
The alinement from the wes stward main track to the siding 1is,
successively, a 7° 30‘ curve to the left 78 feet long, ~ +'Lngent
74 feet, and dn 11°30' curve to the right 51.75.feet. - The
distance betwéen the center of the siding and the center of
each main track is 13 feet. T
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Automatiec slgnal 114 and interlocking. home signal L6,
governing west-bound movements on the ucstwdrd main track
are, respectively, 1.88 miles and 305 feet east of the
westward moin-track switch. Signal 114 is of the two-unit,
color-light type, -and &is approach 1ighted Slgnal L6 is of
the threc-unit, color ~-light type, and is continuously lightecd,
The involved aspccts, indio 1tions and names of these signals
are as follows ) ! ;

Signal " Aspect ' Indication ) Namg
114 Yellow-over— Proceced approach—~  Approach
- Green ing next. slgnal medium.

or block marker
at medium speed.

, L6 Red-osver~ Proceed at medium  Medium—
o *ellow-over~ spced preparing approach,
- "Red to stop at next.

o ) . signal.

The controlling circuits of these signals are so arranged that,
vhen ‘the route is lined for movement from the westward main
track to the siding and the siding and the block between signals
114 and L& are uhoccupied, the operator at West Trenton can
cause signal L6 to 1ndlcqte proceed-at~medlum-speed-preparing-
to-stoprat-next~signal and signal 114 to inticate proceed-
appréadching-next-signal-at-medium-speed,

This carrier's operating ruleé read in pért as follows:
o . DEFINITIONS,

T %
v Fixed Signal -=A gignal of fix ced loeation

indicating a condition affecting the movement of
& train or engine.

* %
Medlum Speed.~-A speed not exceeding one-half

authorized speed, but not exceceding 30 miles per
hour,

%% d
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The mexinaum authorized spzed for the train involved uos
. 70 miles per hour on the tengszat track immediatily east of
the turnout, and 15 miles per hour on the turnout.

Degerintion of Accident

Mo, 6E7, a vest-bound first-class pasgenger train,
consisted cf grg—electric rail rotor—car 4085, a O- A-4-0 tyve,
This train passed "GH" Tower, the 1l-cst opnen office, 4.3 miles
east of Eulng, at 11:34 a, m., on tine, stopped at Fennington,
4,1 miles east of Ewing, passed signal 114, which indicatcd
procecd=nprroaching-next-sigaal— u~“OdiUﬂ~ peed, possed signal
.6, which indicated procegd~ t—medlummsL ecd-preporing—to-stop-
at-next—-sigral, ond vrile moving at o specd ostimntcd to be in
cxcers of 35 n;les per hour it entored thc turrncut at the

enst cnd of the siding at Eulng ond wvns derailed,

The motor—car overtirned to thc left on the sasgtward
main track and _slid on 1%fg leiﬁ slde to.a_peinkt 612 fest | (o~
T TTTwest of the point of derallment. Thc roar truck was
detached, but stopped near the rear of the car, The fuel
‘tanks we“e damzged, escnplng gosolline became ignitzxd, and
the roof, both cidus and the interior fixtures ver. badly

damnged by fire

Th

(0]

enginger and thoe conductor were injurcd

The weather was clear at the time of the cccident, wiiich
oscurred about 11:42 a, m.

The gas—electric rail motor-car 'ras tuilt in 1830 ~nd =
of conventional qJeel—nl te, girder, post and sill constructi
It wne 75 feot 1/2-inch in length betwscn coupler faces,
welghed 163,30C pounds, ”rﬂ 1.8 divided into on engine comprt-
ment, n mall compartment, a baggagce compartment ond a nassenger
oamp%ruJent and hod s,ating copacity for 30 passengers. The
trucks trere of th~ 4-rheel sring-metion type, and hod a wvheelbrse
of 7 feect 10-1/2 inches. The specified dian cter of the wheals
was 38 inches. The distance betireen truck centers was 83,5
feet. The traction motore were mounted uvpon the front truck,
fuel wuns supplied to “he motors from two 250~gallon tanks

. attached to the floor midway betieen the trucks.

G
on,

The cnr was powsred by two 6-cylinder vertical-type
continuous—~duty motors, which drove the main generators,
These motors were parallel to each other and were located
one on each side of tue envine LOMpwrtment Each enﬁlne
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was provided with an exhaust system cdesigned with a serles

of Y-shape fixtures attached to two cylinders each. These
fixtures converged into elbows, which in turn were connected
to a common manifold. These manifolds in turn rerc connected
to exhaust pipes leading through the ccillng and roof to
mufflers, thence to the atmosphere. The Y-shape fixturcs

had an ingide diameter of 3 inches and wall thickness of 5/16-
inen, The exhaust elbows and manifolds had an inside diameter
of 3 inchcs and 1/4-inch wall thickness. The ecxhaust plpcs
had an inslide dlameter of 3 ilnches and wall thickness of
5/16=inch, The Y-~fixtures were attached to the cylinders

by bolted flonge Joints with mctnllic gaskets. The elbows
fitted into the Y-fixtures with bolted expansion-sleevc joints,
.The entlre cxhaust arrangement wes of clrcle-L No. 14 steel.
Within the cngine compartment, the exhaust systems were
surrounded by metallic shrouding attached at the celllng, open
2% top and bottom, and conncctecd to the radiation chambers

in the roof, Two 40-~inch fans, rotating horizontally,
exhausted fumes from the rediatlion chamber., Other ventila-
tion means were reglster-type ventilators located in the
centerline of the celling, One vindow was located on the

left side of the engine compartment, one on each side of

the front end, and three on the right side. -When this type

of car moved in forward mction 1t was con*rolled from a
station located to the right and in front of the right motor,

The air-brake system was AML type and had brake valves
at each end, It was provided with a salety-control feature
actuated by release of pressure on cither the brake~valve
handle or on a foot-diaphraogm pedal,

The lcst class repairs were completed on May 4, 1945,
The last general inspection =nd repairs of the trucks were
completed on Auguct 12, 1948, The last trip inspection and
repairs vere corpleted at 7:15 p. m. on the dny before the
accldent.

" The center of gravity of the car was 56 inches above
the plane of the tops of the rails. The cnlculated snfe
and overturning speeds of this car moving on a No, 10 turnout
are, respectively, 43 and 75 miles per hour, and on a No, 6
turnout, they are, respcctively, 35 ond 61 miles per hour,
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Digcussion

The investigation disclosed that prior to the accldent
Work Zxtra 1704 was occupying the wesftward maln track wes
of signel L6. About 11:16 a. m, the train dispatcher
instructed the operator at West Trenton to line the route
for No. 657 to use the siding at Ewing to pass York Exztra
1704, About 11:42 a. m., No. 657 entered the westrard main
track turnout at tne east end of the siding and was deralled
on the siding turnout. The maximum authorized speed on tils
turnout 'ras 15 miles ver hour., Prior to the time of the
acclident gas-—electric motor-car 4066 had been riding smoothly.

The first marks on tlhe track structure were 171 Teet 8
inchos west of the westward main track switch, These maris
consisted of three distinct gouges on the top surface of_the
southh stock rail of the siding turnout to the eastward main
track, and were 17-3/4 inches gouth of the south rail of the
siding fturrout to the westvard main track. At a point 5 feet
farther west a flange mari appeared on tiie top surface of the
south svitch rail of the sicding switch and extended diagonally
outward a distance of 4.5 feet to the point where 1t dropped
from the rall, At a point 2 Z-2¢t westward a heovy gouge mark
appcarcd on the gage silde of the south rsil of the siding
turnout to, the eastwerd main track and extendzd 2 Tect 7 inches
westiard to a noint vhere, a flange mounted thls rall, crossed
the head diegonally within a distance of 3 fzet 1-1/2 inches,
dropped to .the outside, and scored tire outer edge a distance
of 4 feet 1-1/4 inches westward. A flange mark apnecred on
an adjustable brace 5-3/4 inches south of the south rail at
the point of the siding svwitch, then flonge marks appeared
on the south ends of the.ties of the siding a distance of 13
feet: BScraping marks outlined with paint from the car first
anneared on the tops of the rails of the eastward main track
60 feet west »f the siding switch,

Examination of the gos—electric car disclosed that the
truck asscmblies were in good condition, 2ll twheels were
tizht on their axles, properly spaced, and the treads and
flanges were within the crrrier's prescribed limits. The
foundation brcke rigging was intact. Tne center’ castings,
swing bolsters, side bearings and the spring assemblies were
In good condition, The cut-out cock of the combincd automatic
and stroight-alr breke volve at the froat end vas cut in, and -
the one at the rear was cut out, The sofety-control valve
was In condition for use.



- 10 - 3205

The theoretical safe and overturning speeds for gas-— '
electric rail motor-car 4066 movinc on a No., 10 turnout, are,
resnectively, 43 and 75 miles mer hour, and moving on a No. 6
turnout are 35 and 61 miles per hpur, Conslidering that this
car safely negotiated the No. 10 turnout to the left, that the
flanges crossed the tops of the. rails whlle moving on-a No, 6
- turnout to the right; and that both the turnout and the car were
in good condition, it is apparent that the speed was somewhat
less than 60 miles per hour, but was considerably more than
35 miles per hour. "

The crew of No, 657 consisted of the engineer, the
conductor, and a baggagemen. As No, 657 was approaching Ewing
the engineer was alone in the control compartment at the front
of the car, and the ' conductor and the baggageman were in the
bagzgage compartment. The conductor estlimated the speed as 45
miles per hour. The. first any these employees were aware of
anything beingz wrong was when the car.lurched hard to the right,
thien to the left, and overturned, ,

The engineer said that after Mo, 657 departed from
Pennington he placed the. transition lever in parallel position
and placed the throttle in the third pulling position. Signal
114 indilcated proceed-approaching-~next-signal—-at-medium—-speed,
and when o, 857 passed this signal the speed was about
35 miles per hour., The cngineer understood from this indication
that the route would be.llned either to enter the siding at

Ewing or to proceed westwoard on the westward main trock., The
© englineer sald that soon after his traln passed signal 114 his
¢tonsclousness became impaired by exhaust fumes from the englnes
to the extent that he.was unable to see signal L6. He did not
remember passing that signal, and,he was not again fully
consclous until after the derailment occurred. Just before
losing consciousness he leaned forwerd and clung ta the
bralze~valve handle. The brake of this cor had been tested
and had functioned properly a%t all points where used ‘en' route.
No member of the crew. felt any application of the brake prior
to.the accident. The englneer sald that on previous -trips
on the same car he had suffered from headaches and faintness,
but was oble to revive by the admission of fresh air through
the windcws, 'Examination of the right engine of the car
disclosed that the Y~fixture of. the exhaust system attached
to the Nos. 5 and 6 cylinders was broken into 5 pleces as a
result of the derailment. There was evidence of a crack
3-1/2 inches long having existed in this fixture prior to the
accldent. The gaskets of the ¥Y-fixture of the Nos. 3 and 4
cylinders of the left englne were leaking.. There was a crack
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in the V crotch of this Tixture about 4-1/2 inches long,

and the elbow fixture seated in the Y-fixturec was partially
collansed as & result of thinning of the metel. These
conditions would permit the escape of exhaust gases into

the shrouding. Becaugse of drmage, the condition of the
shrouding prior to the accident could not be determined,

The No. 1 window on the right side at the engineer's
location, the clear vision windows in the center door 1in
front and the front secetion of the window on the left side
were found open. Also, the left front window was open. The
position of the control switches indicnted thet the circulauving
frns were running. Officinls of the railrond said that under
such condltions the air in the engine compartment should

have vbeen completely changec at intervals of 5,8 secoads,
Daily inspection reports covering a 24-day period prior to
the accident bore no notation concerning exceesive exhaust
fumes, However, the engincer involved said thet he had
frequently complained to the mechanical Torces aboul excesslve
gases. The mechanical force at Treaton, H. J., 1lnspected the
engines at 7:15 p. m,, Sentenber 30, and found no defective
condition of the cxhauest flttings., Examination after the
accident incdicated that Llealiaze of cxhaust gases had been
present for a considcerable period nrior to the day of the
accident., It is possiblc that on “hz day of the accident
fumcs cscapcd to the engine compartmont instead of throuzh
the criieust manifold shrouding and thot the engineer absorbed
carbon monoxide suff:cient to impair his mental facultles
temporarily,

Cause

It is found that this accident was caused by a trein
entering a turnout vo a siding at an excessive rate of speed.

Dated at Washington, D, C., this twenty-second
dey of December, 1948,

By the Commission, Commissioner Patterson,

( SEAL) "I, P. BARTEL,

Secretary.



