INVZSTIGATION NO. 2542
THE SCUTHERN pACIFIC COLIPANY
REPORT IN RE ACCIDENT
NEAR HASSON, CALIF., ON

NOVEMBER 19, 1941




Railroad:
Date:

Location:

Kind of accident:

Train involved:
Train number:
Englne number:
Consist:

Speed:

Operation:

Track:

Weather:
Time:
Cazualties:

Causge:

Inv-2543

Southern Pacific

November 192, 1241

Hasson, Calif.

Fire, smoke and gas in tunnel
Freight

Extra 4193 West

4193

@€ cars end caboose

Standing

Timetable, train orders and
autoratic block-<gignal system

Single; tangent; 1.00 percent
ascending grade westward

Clear

About 12:45 a. m.

5 kxilled; 4 injured

Accident caused by train stalling
in tunnel, and fire and excessive

smoke and gag as result of failure
to shut off oil feed
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INVESTIGATICN NO. 2543

IN TEE MATTER OF MAKING ACCIDENT INVESTIGATICN REPORTE
UNDER THE ACCIDENT REIPORTES ACT Cr MAY 6, 1810

THE SOUTHERN FACIrIC COMPANY

Lccident near Harsson, Calif., on November 19, 1241, caused
by trein etalliineg 1r tunnel, znd fire =nd excesalve
smoke 2nd geg as result of fallurs to ~hut off oil

PATTZRSON, Commissioner:

Cn November 19, 1941, 2 freight train stalled in a
tunnel on the line of the Southern Facirfic Comosny near
nﬁbaon, Calif., escaping fuel oil becesxe ignited, and ex-—

353ive cmoke And gas resulted in tn2 death of two tres-
pr:sews and threz emvloyees and the injury of Iour employ-
ecs. Thie accident was investigated in conjunction with
representatives of the Railroad Coxzmission of California.

lunger authority of s=ction 17 (2) of the Interstate Com-
merce Act the sbove-—entitled proceeding was referred by the
Conxission to Commlissioner Patterson for consideration and
dieposition.

feed.



ook
71,6033 $ o
~ . &~
R A
-~ \TI-
~ C‘g\ /
\\ \%/

o Los Angeles, Calaif.

3.1 mi, :7?7\

o Los Angcles Yard

Ia3AS
25,3 mi. 7 Y N
o Chutsvorth / lo%_") <

/

3.6 mi, / ,;:70) \,/\ Tunnel No. 27
¥ Foint of acciAdcnt /F~Q TS \
0.9 mi. S o \\\,
o Husson /'r\/' S b g
7C.3 mi. ) + N e
o Sarnta Barbara, Calif, | 1S Ly \
/¢ ‘
) \ \ Pircetion of train
) -
- A
/ / [A+O-5 .a.t.l
// /<€ -~ . - \lé / ;:Ct i
- N § 4, \4‘ s l"t
/ R R g o
l/t A Ov o)
T L ,/Kr‘ 308 A <6
o ; 11 ﬁ'\\/ﬁt <it,
”Q\ i / / \LD}\
s N T
/ / o 11/ “Taiy whi
/ * / / ’/ / / Pt g Ch
/o o
/\. / / 3—'4—60 s
P ",;/\ ' // 7L,
o g / // ;
Point of / A // NE) o /‘;/ i
cident—=>| = I & /
ac T ’_(f\i'_%j - i » 364 rt. ‘// ;
-

oTC
!
/

L
!
s —
T~
v
{
/
=

— / 7\‘\]\0 \
/ in
& l‘ ! / / tor ace,
o , S
| / / ! d"f,l’t
o 2 / /
= &) i
r_! ‘r—i / —3;)29-‘1‘
219 " .,
5 ! ) / Tnv—2543
£ \ = ~—— ’// ' Sotcthern Tacrtic Co.
~3g . . Ties
I sw “f S1dy,,, 3_7‘9 P / IidS:_:OIl, Calrl.
L Ty TR A e Novenber 1y, 1941
1\ X jja \\V\l hS) ») +
So It
| ~0n F TLZh “’)_L C *l Of
\ l\ e 25



‘.

Location of Accident and Method of Cperation

This accident occurred on that oart of the Los Angeles Di-
vision designated as the Ventura Subdivision, which extends be-
tween Los Angeles and Senta Barbara, Calif., a distance of 103.2
miles. In the vicinity of the point of accident this ic a
ginegle2~track line over which trains are operatsd by timetable,
frain orders and an automatic block-sign=2l system. At Hasson
a sicing 3,946.4 feet in length parallels the main track on the
north. Tunnel No., 26 is 7,366 feet in length and 1ts west por-
tal 1s 413.9 feet east of the east siding-switch at Hasson.

The accident occurred in this tunnel at a point 3,529.4 feet
east of the west portal. As the point of accident is apprcached
from the east there are, 1in succession, a 6° curve to the left
1,803.3 feet in length, a %tangent 824.1 feet, a 6° curve to the
right 1,338.3 feet, a tangent 1,£52.7 feet, a 6° curve to the
right 745.5 feet and a tangent 3,823 fecet to the point of acci-
dent end 3,564.2 feet beyond. Throughout a distance of 8.4
miles east of the east portal of tunnel No. 26 the grade for
weat-bound trains variec botween 0.76 and 1.00 percent ascend-
ing. From the east portal wectward the grade is 1.0 percent
ascending a distance of 3,470.,7 feet, and then there 1eg a ver-
tical curve Z6€ Tset to the polnt of accident #snd 34 feet Dbeyond.

Tunnel No. 26 is 1€ feet 1/2 inel in vidth 2nd the distance
from tiie top of the rsil to the top of ths tunnel 1s 20 feet 6
inches. The roof is arched on a radius of 8 feet. The height
of thes verticol walls is 12 feet 6 inches above the level of the
rail. The overhead clearance above the top of the cab of the
enfine involved 1g 4 feet 4 inches, and above th= top of the
smokectack, 4 feet 1/2 inch. The side clesarsance between the
wall of the cab zad the wall of tre tunnel is 2 fest 8-1/2
inches. The tunnel i3 lined with concrete, 1e¢ entirely on a
tangent ~nd the compacz direction is North 80CQ1' West. Mo
ventilating system ic provided. The prevailing direction of
wind through the tunncl is westerly during morning hours and
easterly during afternoon hours. The average velocity of wind
is 4 or 5 miles per hour.

In the vicinity of the voint of accident the maximum au-
thorized speed for freight trsins is 30 miles per hour.

Description of Acecident

Extra 4193 West, a west-bound freight trein, consisted of
engine 4193, of the 4-8-8-2 type, 51 loaded and <5 empty cars
and a caboose. Thie train departed from Loz Angeles Yard,

29.8 miles east of Haceon, at 11:15 p. m., November 18, accord-
ing to the dispatcher's record of movement of trains, and
vagsed Chatsworth, 4.5 miles east of Haeson and the last open



office, at 12:25 a. m., November 19. When the engine was at a
point about 5,000 feet east I the east portal of tunnel Nn. 26
the engine slipped and the train stalled. After the slack was
taken twlce the train proceeded and when the engine entered the
tunnel the speed was between 10 and 12 miles per hour. At a
point 3,899 feet west nf the east portal, or approximately half
way through the ftunnel, the engine again slipped and the train
ctalled. Because of slack action the train drifted backward.

A knuckle on the front end of the seventy~fifth car was broxen,
and the traln sepsarated at that point. The brakes were applied
in emergency and the-train stopped, with the front end of the
engine standing 3,837 feet west of the east pecrtal.

Beczuse of an excessive suprly of fuel »il flowing to the
Tirsbox of the engine, excessive emnke and gac filled the tun-
nel. Fuel oil dripping from the modifisd dampers beneath the
Tirebox became ignited, flames enveloped the cab, and the fire
resulted in considerable damage. The cab was badly distorted
and all appurtenances in the cab were badly damsged. The No. 2
axle of the engine truck was bent and the engine-iruck spring
rigeing was badly damaged. The wheel centers of the No. 1 palr
of driving wheels were lnose end the brasses, shoes, and wedges
were melted. The brasses and the liners 1n the jcurnals of the
No. 2 peir of driving wheels were melted, the axle was sprung,
and the main engine-frem= was out of line. An inspection T
engine 4193 after the acecident disclozed that the throttle was
closed, the automatic brake valve in running nosition, the in-
dependent brake valve in application nosition, the sender valve
open, the injector wide open, and ths reverse lever in pesition
for 30 percent cut-off in forward motion. ' The oll-regulating
firine-valve handle was latched onen 1/4 inch from the drifting
stop-pin. The emercency drop-valve on the fuel feed line was
oven ~nd the soring was under ccmpression. The emergency drop-
cetle was intact. The firebex door wag closed, and the eccen-
tric Jocks were in place. No defect was found which cruld have
contributed to the cause of the accldent.

Investigation disclosed that there were 4 slippling burns
on the north and the south rails at pecints, respectively, 25
feet, 30 feet 7 inches, 36 feet 3 inches, and 41 reet 11 inches
east of the front of the sngine. These slipping burns averaged
7 inches in length and were from 1/8 inch to 3/16 inch in depth.
The metal wae badly freyed, and there was no indication that
any equipment hzd moved over them. At a point about 4 feetl west
of the front of the engine the center-line of the rcotf of the
tunnel was scoured to a depth of 3-1/2 to <4 inches thrcughout an
area of 22 inches by 30 inches. At a point 22-1/2 feet east of
the front end of the engine the center-line of the rcof of the
tunnel was scoured to a depth of 3-1/2 to 4 inches throughout
an erea of 14 inches by 27 inches.



The weather was clear at the time of the accident, which
occurred about 12:45 a. m.

The employees killed were the engineer, the fireman and
the second brakeman, and the employees injured were a student
fireman, the front brakeman, the third brakeman end the con-
ductor.

Mechanical Data

Engine 4193 is of the articulated single—expansion 4-8-8-2
type, 1s equipped to burn o0ll as fuel, and the cab is at the
front end. The working steam pressure is 250 pounds per sguare
inch and the rated tractive effort is 124,300 pounds. In the
territory involved the tonnage rating of engine 4193 ie 3,650
tons. Extra 4193 West consisted of 3,550.5 tons. The tender
ls rectangular in shape, has two 6-wheel trucks, and 1ts capa-
city is 21,200 gallons of water and 6,407 gallons of oil. The
length of the engine is 79 feet 2-1/2 inches and the total
length of the engine and tender is 125 feet 5 inches. The dis-
tance from the front of the cab to the center of ths smokestack
is 66 feet 11 inches. The engine has two sand boxes, and sander
pipes are provided in front of each driving wheel. The cab is
10 feet in width and its top 1s 16 feet 2 inches above the top
of the rail. Fuel ic supplied by a 2-inch fuel line between

e tender and the engine. At the front of the tender there

is an emerzency drop-velve located in the 2-inch feed supply
pipe. When this valve is open 2 spring i¢ compressed., A trig-
ger device 1g nrovided so that this vzlve may ke tripped shut

if an emergency arises. A cable attached te the tripping de-
vice leads to the csb of the engine and ig readily =2ccessitle.
Near the Tireman's station in the cab a rezulating stop-cock

is located in the fuel supply line. The regulating handle 1s
providel with = notched cucdrant so thsat the valve will stay in
any position in which it is set. A stop-»nin is provided, zand
when the regulating handle ie closed against the pin sufficlent
fuel will flow to maintain the fire while the engine is drifting.
This stop-pin may be set at any desired location on the guadrant.
After the accident the regulating handle was 1/4 inch from the
stop-pin. The valve opening was 5/32 inch by 41/64 inch in

area. Dampers are located bencath the firepan. The cab of en-
gine 4193 is provided with a roof ventilator. rom the main
reservolr a pive with regulating cocks and filters is provided
fer atteching resvirators. Resplrators are igcsused to engine
crews 1f requested by them.

Investigation disclosed that the level of the sand in the
front sznébox was 4-5/8 inches below the top, =2nd in the rear
sandbox the cand was 2-1/2 inches below the top. The amnunt of
01l remaining in the tender was 1,834 gallons.
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The seventy-rifth car in the train was a gondola of steel
construction ond loaded with steel. The courler involved was
cf the A. A. R. type "D" and had a type "D" knuckle. This
knuckle was broken vertically near the knuckle-nin hole. There .
wag no indication of prior fracture or of defective metal.

Discussion

Extra 4123 West hsd teen moving at average sneed for a
Lonla;e train on 2n ascending grade varying between 0.78 and
1.08 rcent until, at a point about 5,000 Teet east of the

east qor 2l of tunnel No. 28, the engine slipped and the train
etalled. Arter slock was taken several times, the train vro-

eeaed. According to the etatement of the ccnuuctgﬁ, the ca-
beoece did not move backvard more than 1C Teet each time slack
Wes taken. The speed was about 10 miles ner hour when the en-
~ine entere 1 t;e tunnel. Throughout a Zistance of &,470 Tfec=2t
west of tie ¢t portal cf the tunnel, the grade 1is 1.,0C per-
cent ascendin: for wsst-bound trains. “hen the engine reached
a noint atout midway of the tunnel the en.ine 2gain slipped and
the train =stalled.

statement of the fwcnt breoxemsn, the left
e No. 1 engine was Dblowin.s ccontinuously be-
Yard and tunnel No, 26, “Jhen the train
e tunnel, the bvuueMan suggesited vo tne en-
QILhiPr cock be revezired befove the Train pro-
the ensineer was of the oplnisn 1t was aot
s enough to warrsnt the delay trat ould result from re—
it, ‘When the engine started te c¢lip in the tunnel, the
expericnced difficulty in closini the throttle end the
clippea 2 considevrable time hefore the throttie was
L. ITmmedlately afteﬁwarﬂ, A large cuzntity of cteam es-
Yror the boller, snd the cab was 7'illed vltr cteam. Be-
oI the escaning steam, th- brakeman cculd n~ot move past
b to uncouple the engine from the trqln. According to
tatement of a student fircmen who was c¢cn the engine, the
¢inser exoperienced difficul'y with the throttle throughout
10 trin. Because of dense smecke and steam in toe tunnel, both
+ student flrewan and the frent brakemen were forced to pro-
ed to the west portal for fresh eair and they did not observe
any lurther action on the part of the encine crew. Since the
encineer and the firemen lost their lives in the accident, it .
could not bve determined what action was taken by them.
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cr the class of engline involved was 3,680

Trhe tonnace [
tone 244 tine tonnage of the train involved was 3,550 tons.
Since tvhe speed of the train had inereeced to aporoximately 10
miles per hour in a distance of sbout 5,000 feet, the train
should have procscded through the tunnel without difficulty if



the engine had not ¢lipped. Steam blowing from the cylinder
cock of the No. 1 engine would be deflected from the wall of

trie tunnel and undoubtedly this resulted in lessening the ad-
hesion of the driving wheels to the rails., When this engine
departed from the enginehouse at Los Angeles, sand flowed from
all ssndplpes and was deposited on the rail. After the acci-
dent, invecstigation disclosed that each sandbox was abcut two-
thirds full. The slipping marks on the rail and the mest west-
erly hole in the roof of the tunnel were apaced about the gare
distance apart as tne No. 1 driving-wheel ascembly and the smoke
ctack; therefore, it 1s reasonable to acuune that the No. 1 en-
£ine slipped and the hole in the roof was made by the intcense
velocity of the exhaust during the slipping period. When the
ernpine clipped, the conductor, the flazgman and tre third brake-
man Tfelt the slack run in at tne recar of the train, snd then it
ran -~ut ebout 25 feet and the brskers becare apnlied in erergency.
Trhe conductor sazid that it is usuel for the slack te run in then
run out whenever an c<ngine glipe on en arcending ¢rade. 2uring
the trir involved no severe slack action was felt, exczpt just
before each time tkhe train stalled. Undoubtedly, =2fter the en-
ginc vlipped, the momentum of the 96 cars in the train couced
th- slack to bundh proportionate to tkhe weight and speed, then,
after the encine stopped, the compression of the dralt gears
resulted in the el2zck running out on the 1,00 percent grade.
The run-out of slzck moved the engine backward zktout 62 feet,
as indicnted by anothker hole in %the roof of tne tunnel at the
location of the cafety valveg. ©Since the independent breke
valve was found in application pesition, it follows that the
run-out of slack would begin at the rear of the enzine and
progress toward the caboose. The forece of the slsck action 1
crezsed from c2r to car on the descending greode until it caus
2 Jerk or a whip-lach effect, which rceulted in the breaking
the knuckle at the front end of the seventy-fifth car and in
the separation of the train between the seventy-Iourth and the
seventy-fifth cars.

D

After the train stopped, the coniuctor closed the angle
cock at the rear of the seventy-fourth car, which was standing
at a point 268 feet west of the east wortal, replaced the
knuckle in the front end of the seventy-fifth car, snd then
instructed the sescond brakeman to proceed to the engine and to
tell the engineer to proceed to Haszon with the front portion
of the trzin. Soon afterward the conductor and the third
brakeman were almost covercome by smoke and gas and were forced
to leave the tunnel at the east end. The body cf the second
brakeman ias found at s point 50C feet wegt of the east portal.

Before this train departed from Los Angeles Ysrd the ten-
der was supplied with 5,788 gallons of oll. Crdinarily not
more than 1,000 gallons is concumed between Los Angeles Yard
and tne point where the accident occurred. After the engine



was removed from the tunnel 1,834 gallons of oil remeined in
the tender. Apparsntly, about 2,900 zallon: oI c¢il wecre
burned after tne engine stalled. After the accidont the fuel .
re~zulating valve wag found in position to supzly sufficient
01l for haulling heavy tonnage. When the throttle was closed,
ti:~ draf't necessary to produce complete combustion was lacking,
and the excessive Tuel cil dripped through the darnpers, became
l.nited and produced great guantities of emoke and gas. The
walls of the tunnel opposlte the dampers ond the firebox shecets
1l ae the 1nside of the cmokebox were covered with thick
d=ycrite of soot.

Tne investigation disclosed that the fireman involved had
had but little experience. He wge hired August 29, 1941, If

the fuel regulating valve had been closed sgainst the stop-pin
#rien the engine stopped in the tunnel, the flow of oil would
have peen sufficiont to maintzin stcam on a etonding engine.
The emercency drop-valve was in gocd condition and operated
procerly after the accldent occurred. If either tre regulating
valve or the emercency valve had been clozed, there would not
reve been exceesive smoke and gas, and thies sccident would not
have occcurred,

Cn the line involved, rerpirators are proviied on all con-
venticonnl type engines bubt are not nrovided on the type in-
volved unlese regu<sted by the engine crew. When the engine
Involved departed fror the enginehouse at Lor Ancelee at 10
p. m., November 18, there were gix r:seirotore n atcck tut the
engine crew did not request that any be suoplied. Had respi-
ratore been ured on this engine it 18 probakle the engine crew
could nave closed the 0il feed and would nov rcave heen overcome
by emcre and gac. '

Cauge
It 1~ founil that this accident was ca
m

ing in o tunnel, and fire and excessive
gult of Teilure to shut off oil feed.

used by a train stall-
oxe nd gas as a re-

jos}

Jated 2t Washincton, D, C., this twentieth
day of Januury, 1942.

By the Commirccion, Commissioconer Patterson,
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