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SUMMARY
Southern Pacific
September 19, 1941
Wellsona, Calif,

Rear-end collision

Passenger ¢ Freight

76 :3Th

Lily HER TSIV IR

16 cars : 35 cars, caboose
Standing : About 22 m,p.h.

Timetable, train orders and
automatic block-signal system

Single; tangent; 0,6 percent
ascending grade eastward

Clear
About 1:50 a,m,
bUg injured

Accident caused by failure to provide
adequate flag protection for the
first train and by failure to stop
the second train in accordance with
signal indications as a result of
insufficient ctopping distance for
maximum authorized speed between
automatic signals involved.,

That the Southern Pacific Company
immediately take necessary measures
to bring its automatlc block-signal
system into conformity with Section
204 of the Commission!s order of
April 13, 1939, and to accelerate its
program of equlpping its freight cars
with standard air brakes,
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INVESTIGAT ION NO, 2526

IN THE MATTER OF MAKING ACCIDENT INVEST IGAT ION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910,

THE SOUTHERN PACIFIC COMPANY

. e -

Accident at Wellsona, Calif,, on September 19, 1941, caused
by failure to provide adeqguate flag protection for the
first train and by failure to stop the second train in
accordance with signal indications as a result of in-
sufficient stopping distance for maximum authorized
speed between automatic signals involved,

On September 19, 1941, there was a rear-end collision
between a passenger train and a freight train on the line
of the Southern Pacific Company at Wellsona, Calif., which
resulted in the injury of L3 passengers, 2 Pullman employees
andé % train-service employees. This accident was investi-

zated in conjunction with representatives of the Railroad
Comirission of California.

IUnder authority of section 17(2) of the Interstate Commerce
Act the above-entitled proceeding was referred by the Commis-

glon to Commissioner Patterson for consideration and dle-
position,
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Location of Accident and Method of Operation

This accident occurred on that part of the Coast Divi-
slon designated as the Salinas Subdivision, which extends
between Watsonville Junction and San Luis Obispo, Calif,, a
distance of 151.7 miles, In the vicinity of the point of
accident this 1s a single-~track llne over which traine are
operated by timetable, train orders and an automatic block-
signal system, At Wel]sona a siding R,BSP feet in length
rarallels the maln track on the “outn The west switch of
this siding is 1,196 feet west of the station., The accident
occurred at a point 128 feet east of the west cilding-switch,
As the point of accident 1s approached from the west there
are, in succession, a compound curve to the right 2,029 feet
in length which nac a naximum curvature of ?O, a tangent 193
feet, a compound curve tn tre left 2,245 feet in length, which
has a maximum curvature of 19377, and a tdngent 557 feet to
the point of Lc,ifpnt and 51 feet beyond, The grade for
east-bound trains varirs betv"rn N.%5 and 2, A percent ascending
a distance of 1.2 111¢c, and ie 0,6 percent at the point of
accident, Ar unirproved highway ecrosses the main track and
the siding at srade at a poins 1,576 feet east of the west
gilding~switch, 8 the p'int o; acciient is approached from
the west the track is laid on a hillside cut throughout a
considerable distance, The scuth bank of this cut rises to
a height of about 25 feet, To the rnorth of the track there
are numerous trees,

- The automatic block-cignal system is of the overlap
type and consiste of intermcdlate signals between stations
and double-location sipnals at sidings. At Wellsona a
distant signsl operates in conjunction with the eastward home
slgnal, Dietant signal 2104 and home signal 2108, govern~
ing east—~bound movnments are mounted on masts to the right
of the track at points, resp@ctive¢y 2,224 and 1°7.5 feet
west of the point of accident, Distant signzl ¢ 1z of the

one-arm, lower quadrant, semaphore type, and 1=  rocach
lighted, Home signal ?10& ig of the tro-ary, .o <r cuadrant,
semaphore type, and 1s approach lignhted, Yoe dinvoived night

aspects and indications are as followc:

Night Aspect Indication
Signal 2104 Yellow Proceed with caution
Signal 2108 Red-over-yellow Stop

Signal 2108 is lichted when an eact-bound train reaches a
point 9,074 feet west of the eignal and signal 2104 ie lighted
from a point 2,324 feet west of 1%,
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Operating rules read in part as follows:
Definitions

With Caution--To run at reduced epeed,
according to conditions, prepared to stop short
of a train, engine, car, mignlaced switch, de-
raill, or other obstruction, or before reaching
a stop signal, % % #*

15, The explosion of one torpedo 1s a signal
to stop. When an unattended torpedo 1s exploded,
train, after stopping, must proceed with caution
for a distance of not less than one-half mile,

34, All members of train and engine crew must,
when practicable, communicate to each other by
1ts name the indication of all signals affecting
the movement of thelr train.

99. When a train stops under circumstances in
which 1t may be overtaken by another train, the
flagman must go back imwmedilately with flagman's
signals a sufflclent distance to insure protec-
tion; one-fourth mile from rear of train, if
such distance has besn reached before being re-
called, he must place one teorpedo on the rail;
one-half mile from rear of train, or at the
point from which recalled 1f less than one-half
and more than one-fourth mile, he must place two
torpedoes on the raill two rail-lengths apart;

1f less than one-fourth mile, he must, 1f safety
to train requires leave a lighted fusee, * % *

When a train 1s seen approaching closely
before flagman has reached the required flagging
distance, he must immediately place one torpedo
on the rail, and contilnue in the direction of
the approaching train, displaying stop signals,
By night, or by day when conditions warrant, a
lighted fusee must be displayed.

L I

When a train 1s moving under circumstances in

which 1t may be overtaken by another train, the
flagman must take such action as may be necessary
to insure protection, By night, or by day when

the view is obscured, lighted fusees must be thrown

off at proper intervals,
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509, When a block signal indicates "stop", ¥* ¥ ¥
train, after stopping, will proceed as follows:

* %

(e) W o% *

Send a’flagman ahead immediately, walt at
least five minutes, and then follow, * ¥ #

In the vicinity of the point of accident the mazimum
authorized speed for the trains involved is 5§55 miles per hour,

Description of Accident

No, 76, an east-bound first-class passenger train,
consisted at the time of the accident of cngine U4I1, one
baggage car, one mail car, flve Fullman sleeping cars, one
kitcnen-dormitory car, one dining car, one lounge car, five
Pullman sleeping cars and one Pullman observation car, 1in
the order named, The first two cars were of all-steel con-
struction, The eighth, ninth and tenth care were arti-
culated and operated as a triple-u:lt, Tais triple-unit
was of the light-weight type and had truss cide-frames of
high tensile steel and sheathing of stainless ateel, The
Pullman cares were of the light-welght type and were equipped
with girder side-frames and high-tensile-steel side~sheetls,
This train departed from San francisco, 210,9 miles west of
Wellsona, at 9 p,m,, September 18, according to the dis-
patcher's record of movement of trains, on time, departed
from Watsonville Junction, 110.5 miles west of Wwellcona, at
11:36 p.m., 16 minutes late, and passed San Ardo, 28 miles
west of Wellsonsa and the last open office, at 1:05 a.m.,
September 19, 6 minutes late, At a highway grade crossing
located 1,750 feet east of signal 2108 an automobile veered
off the crossing and stopped with ite frame upon tne rails
of the main track, This condltion shunted the signal circults
and caused signal 2104 to display yellow and signal 2108
to display red-over-yellow. . No., 76 passed signal 2104 and
stopped at signal 2108 at 1:37 a.m, A flagman preceded the
train into the block, and about 1:44 a,m, the train proceeded,
then stopped about 1:47 a,m. with the rear end of the train
standing 198 feet east of signal 210%, aAbout % minutes
later the rear end was struck by No. 374,

No. 374, an east-bound first-class freight train,
consisted of engine WUL6, 35 loaded cars and a caboose, At
San Francisco a terminal air-brake test was conducted and
the brakes were reported as functioning rvroperly. Brake-
pipe pressure was S50 pounds. This train departed from San
Francisco at 7:55 p,m,, September 18, according to the dis-
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patcher!s record of movement of trains, 15 minutes late,

At Watsonville Junction crews were changed and this traln
departed at 11:50 p.m., 58 minutes late, pasced San Ardo at

1:21 a,m., September 19, 51 minvutes late, passed signal 2104,
which was displaying a yellow aspect, passed signal 2108,

which was dlsgplaying a red-over-yellow asgpect, and, while

moving at a speed of about 22 miles per hour as indicated .
by the tape of the speed recorder with wuich engine L4U6 was
equipred, it collided with the rear end of No. 76.

There was no condition of the engine of this train
that distracted the attentlon of the crew or obscured their
vision., Because of the cut, trees and track curvature,
the view of signal 210L from the right side of an east-bound
engine was restricted to 1,260 feet and frcm the left side,
to 304 feet. The view of signal 2108 from the right side
of an east-bound engine was restricted to about 500 feet,
and from the left side, to 2,198 feet,

The sixteenth car of No, 76 wae derailed to the right,
stoppred on the siding and leaned to the right at an angle
of 30 degrees; this car was practically demolished. The
fifteenth car was derailed to the right and c¢torped, practi-
cally upright, acroee the main track znd tre siding. The
rear vestibule was telescoped, the underframe was buckled,
and the body was damaged. The fourteeanth car was derailed
but stopped upright and in line with the track; the roof sheet
was buckled and the car was otherwise damaged. Both ends of
the thirteenth, twelfth, eleventh, seventh, sixth and fifth
cars were derailed. The rear end of the tenth car, the front
end of the eighth car and the rear end of the fourth car were
derailed. All cars except the fifteenth and sixteenth were
but elightly damaged and remained upright and in line with
the track,. Both rails were overturned beneath the fourth,
fifth, sixth and seventh cars, The left rail was overturned
beneath the eleventh, twelfth, thirteenth, fourteenth,
fifteenth and sixteenth cars of Mo. 75, and under the engine
and first three cars of No, 374, Some of the rails were
kinked to the left,

The front end of engine Uild6, of No, 374, stopped 105
feet east of the point of collision, Yhe engiae truck, the
No., 1 pair of driving wheels and the front tender-truck were
derailed, The pllot, the pilot beam and the front end were
broken, The front truck of the first car wae derailed, ’

The weather was clear at the time of the accident,
which occurred about 1:50 a.m,

The employees injured were the fireman, the froat brake-
man and the flagman of No. 374,



Data

The total length of No. 76 was 1,330 feet 9 inches,
Fngine 4446 was provided with No, &-LT brake egnipment, the
cabcose with an LN-2 valve, 16 cars with 4B valves, 1 car
with a UC-12 control valve, and the remainder with K-2 triple
valves, The first, fifth, sixth, eighth, tenth, eleventh,
twelfth, fifteenth, twenty-gecond, twenty-tiuird, twenty-
fourth, twenty-gixth, iventv-seventh, twenty-ninth, thirty-
third and the thirty~-fifth cars wvere prcvided with AB wvalves,

ATt=zr the accident, inspection disclosgsed that the
brake-cylirdsr piston travel varlied bhetween 6-1/2 and 11
inches, Piston trsvel on 16 cars wag excesslve,

After the accident, four braking tests were conducted.
The cars that were in %he train of o, 374, and engine H4UZ,
of the same type and class as engine 4Ul6, were used. Brake~
pipe pressure of 90 pounds was uced in all tests., The
recults were as follows:

During the first test the train was stopped 1n a dis-~
tance ol 3,9CS fect, from a rpeed of 55 milee per hour, b7
a service application of the brakes. The first 700 fest was
on a 0,928 percent ascending grade and the remainder was level.

During the second test the train was stopped on level
track in a distance of 4,027 feet, frow a speed of 60 miles
per hour, by a service application of the brakes. The service
application consisted of a 15-pound brake-pipe reduction
followed immediately by a 1l2-pound reduction.

During the third tect tho driving-wheel brake-cylinder
pressure was cut cut, The brakes were applied with a service
brake-plpe reduction and this was followed immedlately by an
emergency application, The zrade was 0,87 percent ascz.ding.

The train wag stopped from a speed of 55 miles per hour in a
distance of 2,530 feet,

Durirg the fourth test a 27-pound brake-pipe reduc-
tion "me maue and the train was stopped from a speed of 50
miles mer Mour on level track in a distance of 2,360 feet.

Signal Date

Tests made after thne accident of signals 2104 and 2108
disclored no abnormal condition of the control circuilts,

rel2ys or signal mechanisms. Both signals functioned as
intended,
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Discusgsinon

About 1 a.m, an automobile veered off the highway
crossing at Wellsona, became stalled on the track and m=tal
of the automobile fouled the rails at a point about 1,750
feet east of signal 210&, As a result, signal 2104 dis-
played proceed-witn-caution and signal 210& displayed stop.
No. 76, a first-class passenger train, stopred at signal
2108 at 1:37 a,m, and engine whistle gignals were sounded
for flagmen to nrotect the train in each direction, The
flagman »nroceeded to the rear anc the front brakeman pro-
ceeded ahead of tlhe train. Soon afterward an occupant of
the stalled automobile informed the engineer concerning the
location of the stalled automoblle and ths difficulty it
was in., About 3-1/2 minutes after the train stopped, the
engineer sounded the whistle signal for the flagman to
return from the rear. The flagman had reached a point about
2,200 feet west of signal 2102, or about 700 feet west of
signal 2104, when he was recalled, He placed a lighted 10-
minute fusee outside the right rail, returned to the rear
of the train and gave & proceed signal. No. 76 proceeded
into the block at an estimated speed of about 6 miles per
hour. About 1:47 a,m. No, 76 stovped snort of the stalled
automobile, with the rear end of the train standing 198
feet east of signal 2108, The engine whistle wae again
sounded to signal the flagman to vrotect the rear of the
train and he started immediately toward the rear. He had
reached a point about U470 feet to the rear of the train

when he heard No, 374, a first-class freignt train, approach-

ing., The flagman lighted a fusee and gave stop signals, but
No, 374 passed him at a speed of about 30 miles per hour

ané¢ collided with No. 76. The speed-recorder tape indicated

that the speed of No., 374 was about 22 miles per hour at the
Time of the collision,

Acenrding to the statement of the engineer of No, 374,

as his train was anrnproaching the point vhere the accident
occurred the throttle was open, the speed was about 55 miles
per hour anda the fireman and he were maintaining a lookout
ahead, All signals between Watsonville Junction and signal

2104 dienlayed proceed for his train., 4#s the engine rounded

the curve mest of signal 2104 the engineer observed from a
distance of about 600 feet that signal 2104 displayed pro-
ceed-with-caution. He closed the throttle and started a

service brake-pipe reduction; however, since he thought the "

¢lstance between signal 2104 and 2108 was insufficient for
stopping a freight train from a speed of 55 miles per hour,

he nlaced the brake valve in emergency position as the engine

passed signal 2104, No. 374 passed signal 2108 and struck

the rear end of No. 76 at a point 198 feet beyond the signal,

Because of the service brake~pipe reduction, he was of the
opinion that an emergency application was not obtained on
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the cars that were equlipped with K-2 triple valves. Of <the
25 cars and caboose in the train, 18 cars were equipped with
K-2 triple valves, ,

The present A, A, R, standarde for freight-car brake
equipment, to wnhich the "AB" type of equipment conforms,
were adopted in 193%3, and in 19%5 the member lines of the
Association of American Railroads entered upon a program
to equip, within a period of 10 years, all freight cars in
interchange with brakes conforming to these standards., Ac-
cording to report of the A. A, R, on June 30, 1941, cduring
the first 6% years or 65 percent of the 10-year pericd, the
Scuthern Pacific Company had installed the improved type of
brake equipment on only 23,1 percent of its freight cars,
which represents approximately one-third of the number of
cars of this company that were required to be eduipped during
this period under the A, A, R, program, All the cars in
No., 374 except one Pacific Fruit Express car were Southern
Pacific cars, No, 374 was being operated as a fast merchandise
train, The scheduled time of this train between San Francilsco
and Los Angeles, a distznce of 4€0 miles, is 12 hours and 20
minutes. This 1s only 31 minutes more tnan the schedule of
the passenger train which was involved in this accident,
Throughout distances of approximately 100 miles the scheduled
times of the two trains inveolved were practically the sare,
Safe operation of a freight train moving at a epeed equivalent
to passenger-train speed requires brakes as efficient as
passenger-train brakes, Only 16 of the %5 cars in lo. 274
were equipped with the improved brakes., If Ko, 370 had
had a sufficient number of cars equipped with brakes con-
forming to the present standards to secure an effective
emergericy application when the engineer moved the brake valve
from service to emergency position, it is probable this ac-
cildent would have been prevented,

According to the statement of the flagman of No, 76,
about 1:41 a.m. he left a lighted fusee at a point 2,800
Teet west of signal 210%, According to the statement of the
engineer of No, 374, no fusee was burning near that location;
however, the flagman and the middle brakemen of No, 374 saiad
a fusee was burning at that location when their caboose
passed that point, After the accident occurred, several
minutes elapsed before these employees were able to leave
the caboose and at that time the fusee was not burning. The
rules require that if a flagman reaches a point 1/4 mile to
the rear of his train one torpedo shall be placed on the rail,
The flagman of No, 76 said that when his train stood west of
signal 2108 he did not reach a point 1/4 mile to the rear of
his train and for that reason he did not place a torpedo;
however, the investigation disclosed that he reached a point
slightly more than 1/4 mile to the rear of his train before
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he was recalled. Since several members of the crew of No, 76
knew that it was neeessary to stop short of the stalled
automobile, it should have been apparent to them that their .
train would be proceeding beyond signal 2108 in a manner in
which it migh® be overtaken by ancother train, If the flagman
had not been recalled, undoubtedly he would have been able %o
station himself far enough to the rear to provide ample flag
protection against No. 374,

After the accident, a series of praking tests were
made, Trnese tests disclosed that in territory similar to
the territory involved in this accident a distance of 2,026
feet is insufficient for stopping a freight train from a speed
in excess of 50 miles per hour by a full-gervice appnlication
of the brakes. The investigation disclosed that 16 of the
35 cars in No. 37U's train had excesslve brake-cylinder piston
travel, The rules of this carrier provide that piston
travel shall not be less than 7 inches nor more than 9 inches,
If the piston travel of all the cars of this train had been
properly adjusted the resultant damage would have been les-
sened, An air-brake test was made at Watsonville Junction,
110.5 miles west of Wellsona; however, the cars in the middle
of the train were not inspected, If all the cars nad been
properly inspected, undovttedly the excecsive piston travel
would have been discovered and corrected,

No. 374 was moving under a proceed indication until
1t reached signal 2104, which was displaying proceed-with-
caution, Under the mcst favorable conditions, the view of
signal 2104 from the right side of an east-bound engine was
restricted tn 1,260 feet and from the left side, to 304 feet;
however, the engineer of No, 374 did not see tnis signal until
the engine was about 600 feet west of it. The automatic
signals involved were installed 35 years ago when the maximum
authorized speed for trains having freight equipment was much
lower than it was at the time the accident occurred, The
Investigation disclosed that the carrier has been depending
upon the engineers teo begin the reduction of speed in obedlence
of a proceed-with-caution indication before the engine
reached the signal displaying that indication. In order to
procure a uniform practice on the part of engineers operating
traine in automatic blnck-signal territory, it is necessary .
that signale be so located or so arranged to provide adequate
stopping distances at all times regardless of variatigns,
permanent or temporary, in visual conditions, and so that
engineers can operate their trains from signal to signal in
accordance with the indications displayed. Section 204 of
the rules, standards and instructions for the installation,
inespection, maintenance and repalr of automatic-block signals,
prescribed by the Commission's order of April 13, 1939, pro-
vides as follows:
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Slgnals shall be spaced at least stopplng
distance apart or, where not so spaced, an
equivalent stopping distance shall be provided
by two or more signals arranged to display re-
strictive indications approaching signal where
such indications are required,

The investigation disclosed that the distance between the
signals involved was insufficient for a freight train moving
at maximum authorized speed at signal 2104 to be stopped
short of signal 2104, Under the order of April 13, 1939,
the effective date of section 204 as applied to the signals
involved 1n thls accldent was September 1, 1911; however,
on petition of the Southern Pacific Company this effective
date had been extended to January 1, 1942. The investiga-
fion disclosed that this carrier had not made provision for
safeguarding operation pending the respacing of signals to
provide adequate stopping distance between the automatic
signals involved in thils accident, If the speed of the
following train had been restricted to cenform to existing
signal spacing, this accident would not have occurred,

Cause

It is found that this accident was caused by failure
To provide adequate flag protection for the first train and
by failure to ctop the second train in accordance with signal
indications as a result of inesufficient stopping distance
for maximum authorized speed between the automatic signals
involved,

Recommendation

It 1s recommended that the Southern Pacific Company
immediately take necessary measures to bring its automatic
block~signal system into conformity with Section 204 of the
Commission'e order of April 13, 1939, and to accelerate its
program of equipping its freight cars with standard air
brakes,

Dated at Washinﬁton, D.C., this twenty-sixth day
of November, 1G41,

By the Commission, Commissicner Patterson.

(SEAL) W. P. BARTEL

Secretary,



