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56 

4109 

16 cars 

28--0 m. p. h. 

Timetable, t r a m orders and 
a1-1 c oma t i c bio OK- eigne 1 s y s t em 

Single; 8°10' left curve; 2.031 

percent descending grade eastward 

Cloudy 

About 5 a . m. 

5 injured 
Accident caused by excessive speed 
on sharp curve 
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I N T E R S T A T E C O M M E R C E COMIIISSION 

I N V E S T I G A T I O N N O . 2 4 7 1 

I N T H E M A T T E R C P M A K I N G A C C I D E N T I N V E S T I G A T I O N R E P O R T S 
U N D E R T H E A C C I D E N T R E P O R T S A C T O F M A Y 6, 1910 

T H E S O U T H E R N P A C I F I C C O M P A N Y 

February 26, 1941 

Accident near Vincent, Calif., on December 20, 1940, 
caused by excessive speed on sharp curve. 

1 
R E P O R T O F THE C O M M I S S I O N 

F A T T E H . S O N , C o m m i s s i o n e r : 

O n D e c e m b e r 20, 1940, t l i e r e was a derailment of a oassenger 
train o n t h e l i r e o f c h e Southern Pacific Com a-ny n e a r Vincent, 
C a l i f . , - M i c h r e s a l u c d i n the injury of two railway-mail clerks, 
c-<c- e x p r e s s m s e e r . ^ e r , e n d two employees. This accident was in
v e s t i g a t e d m conjunction with the Railroad Commission o f Cali-
f o r n i ° . 

1 
Under authority of section 17 ( 2 ) of the Interstate Commerce 

Act the above-entitled proceeding v/as referred, by the Commission 
to Commissioner Patterson for consideration and disposition. 
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Location and. Method, of Operation 

This accident occurred on that part of the 3an Joactin 
Division designated as the Mojave Subdivision wh._I.ch. extends be
tween Mojave end Burbank Junction, Calif., a distance of 90.9 
m l e s . In the vicinity of the point of accident this is a single-
lr- ck line over which trains are operated by timetable, train 
orders and an automatic blocx-signal system. The accid.ent 
occurred e-.t a point 3.04 miles east of Vincent. As the point of 
accid.ent is approached from the west there is a series of curves 
and tangents followed, in succession, by a tan-ent 2,112 feet in 
1 engtn, a 3°02' curve to the right 1,189 fee., "a tangent 1,197 
feet, and an 8°10' curve to the left 809 feet; the derailment 
occurred on the latter curve, designated, as Curve 165, at a point 
522.9 feet from its western end. From Vincent to the point of 
accident the gra>.e for east-bound trains is descending and varies 
between 1.0 and 2.2 percent; it is 2.081 percent at the point of 
accidert. At the point of accident Curve 165 is laid on a fill 
a lout 10 fe.-c in height. 

The track sernctuie co'ae -as of 151-pound rail, 39 feet in 
length, laii on ..r- average of 21 treated gum end fir ties to the 
rail lengtn; it .s fully tieplatod with double-shoulder canted 
tieplates, double-spiked,, provided with 8 rail anchors per rail 
length, l̂ .i 1 on 3 inches cf bravel, and is well maintained. The 
rails on the curve involved wore laid new in July, 1556, and 
Iran spot ed. in October, 1040. Tne \ est spiral of Curve 153 is 
215 dot t in Ien 0th, the 8°10' portion of the curve is 526 feet in 
length, anel che east spiral is 68 feet in length. The maximum 
superelevation of the outside rail of the curve wa.s 4-1/8 inches; 
the superelevation was 3-7/8 inches at the point of derailment. 
The gag e vgiet between 4 feet 8-5/8 inches and 4 feet 8-5/4 
inches, ana teas 4 feet 8-3/4 inches ac the point of accident. 

Air brake rules and regulations governing the handing of 
trams read as follows: 

13. Light Grade Braking: 
",rii:-n descending light grades, particularly when 

retaining valves are not used, build up the brak
ing po -or by making light brake pipe red.uctions 
consistent with grade, speed and weight of train, 
spacing the red.uctions so as to have the brake 
application £3 .0 heavy as permissible without exceed
ing a full service by the time a release is neces
sary or desirable. 

In the vicinity of the point of accident the maximum author
ized Sjyeed. for passenger trains is 30 miles per hour. A speed— 
sian bearing the numerals 50-20 is located 5,991 feet west of 
Curve 165. 

http://wh._i.ch
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The weather was cloudy at the time of the accident, which 

occurred -.bout 5 a- m. 

Description 

No. 56, a first-class east-bound passenger train, with 
Conductor Pmlsen and Engineman Angell in charge, consisted of 
engine 4109, of she 4-d-6-2 type, one baggage-mail car, ̂ one 
bagr.c :,o oar, five box cars, one baggage car, two express-
refrigerator cars, two baggage cars, one express-refrigerator 
car, one mail car,-end two coacr.es, in the order named; all 
cars were of steel construction except the ninth and tenth cars, 
wnich had steel vndcrfrpii.es, steel side and roof framing, and 
wocd sheathing. This tram departed from liojave, 39.8 miles 
west of Vincent, at 5:30 a. m., according to the trs in sheet, 
1 hour late, departed from Lancaster, 15 miles west of Vincent, 
at 4:23 a., m., 1 hour 12 minutes lets, passed Vincent at 4:52 
a- m., 1 hour 7 minutes late, and, while moving at a sp-ed 
estimated at not less than 28 to 30 miles per hour, became de
railed on Curve 165. 

Engine 4109 was derailed to the right and stopped on its 
right o i d e , badly damaged, with the pilot beam 254.8 feet east 
of the p^int of derailment and 26 feet south of the center-line 
of the trad.:; the rear end of the engine was cl-8 feet south of 
the tr-ok. The engine truck became detached. Tire front corner 
of the cab u-a.c bent Inward about 2 feet; the right side of the 
main, hoiler-chell was flattened; the main engine-frame of the 
No. 2 driving unit and the front-end deck were broken. The 
tender sto xped on its rignt side to the rear of the engine, 
parallel to it and about 52 feet from the track; both tender 
trucks were det-chea m d stopped upright at the rear end of the 
tender and. at ri^ht angles to the track. The first nine cars 
stopped e a -> c of the engine. The first car stopped bottom up, 
to the ri nt of the track and. parallel to it; its rear end was 
bet; cen tne engine pilot-beam and the tract; both trucks were 
detached ana tne car was destroyed by fire. The second car was 
derailed to the left and stopped opposite the first car, upright, 
about 35 fort fron the track and at right angles to It; this car 
vats aestroyea. The third car -..an derailed to the left and 
stoppea on its left s m i e , Immediately east of the second car, 
ana a. I. cut 25 fo< f from the track; both trucks were detached and 
the car was destroyed. The fourth car was derailed to the right 
and stopped, upright, badly damaged, about 7 feet from the track A 
and, at a n angle of 15 degrees to it; the front end of this car " 
was 110 feet east of the front end of the engine. The fifth 
car was derailed to the left and stopped, badly damaged, on its 
left side, about 20 feet from the track and at an angle of 45 
decrees to it; the front end of this car was about 160 feet east 
of the engine. The sixth car stopped upright, against the 
fourth car; this car was badly de.ina.ged and its east end was about 
140 feet east of the engine. The seventh car was derailed to the 
left and stopped upright, with the front end on the roadbed at a 

http://coacr.es
http://vndcrfrpii.es
http://de.ina.ged
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point about 180 feet east of the engine; this car was badly ^ 
ed. The eignth car was derailed to the right era stopped 

ua-.-mt, with the r e m end on the roadbed and the front end 
shout 10 feet iron: the track at a point about 800 feet east a, 
the ennnc; tins car was badly damaged - The front true* of the 
nlvch c m derailed; this car stopped upright on the track 
immediately to the rear of the e^hth car. The remaining cars 
in the train w^re not derailed; however, the tenth car was 
slightly aa-iif cu and the eleventh car was badly damaged by fire* 

"The r-npio/ees injured ™ere the engineman and the fireman* 

Summary of Evidence 

Engineman Angell stated that at the roundhouse at Bakers-
field, 107.-5 a: Pes -est of Vincent, he inspected engine -1-109 and 
found it in suimole condition for service* At tne station a 
terminal a m - b m k e test was made and the car inspector informed 
lain of the nuaher of cars and the types of brakes m the train* 
After the tmin departed a running test was made, various stops 
y pre i-ade en roi to, end in each instance the brmes functioned 
properly. 3rnkc-p.ipe pressure of 90 pounds ana main-reservoir 
pressure of 110 pounds were maintained. At Llojave the first 
ĉ .r in the train was set out and two cars w e m added to the 
tram; the -mr brakes were tested and found to be operative. As 
the train uyroa Pied Vincent, he made a running test of the 
brakes as rg uired by the rules, by making a l£-oound brake-pipe 
reduction, and after the spe^d had been reduced to about 2i tiles 
p m hour, he released the brakes. He received a signal from the 
rear that the brakes -'ere functioning properly. V/hsn the train 
Passed the station at Vincent the speed was about 25 miles per 
hour and he closed V m throttle gradually to drafting position. 
Ine speed mcrea.-ed on the descending grade to about 20 miles 
her nour a m , at a point about 2.7 miles west of Curve 165, he 
a jdo a brake-pipe reduction, of 7 or 8 pounds, then at intervals 
m d e further braa-ie-pipe reductions until the total reduction v/as 
scout 20 pounds. At signal 421.8, located 1-67 riles west of 
the point There the accident occurred, the speed was 18 oi 19 
miles per hear aid he placed tne automatic brake-valve in release 
position, where it renamed about 1-1/8 or 2 minutes; the brake-
pipe pressure m ^ fully restored to 90 pounds out was not over— 
charged; however, in a later statement he said that he held the 
tnake- valve m release position from 25 to 40 seconds only. When 
the m:-_ ine was near the slow sign, located 4,521 feet west ot 
the point w h m e tne accident occurred., the speed increased to 
about 30 miles per hour; he made a brake-pipe reduction of 7 or 
8 pounds, t h m seen afterward made an additional reduction of 
12 uounds; the two reductions totaled 20 pounds. He did not 
release the train brakes but he did release the brakes of the 
engine and the tender. When the engine entered Curve 165 the 
speed v/as about 23 or 30 miles per hour , t h e hmiti ' v a l v e was in 
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lap position, the throttle was in drifting position, and he was 
on his seathox with his hand on the brake-valve handle. The 
first he knew of anything being wrong was when the right front 
corner of the engine-cab appeared to drop and the Ieft/ f rS^ r n e ; r. 
to rise; he immediately moved the brake valve to emergency posi
tion. Prior to the overturning of the engine he did not feel 
the engine encounter any obstruction or strike ties- Throughout 

e descending grade the speed was practically uniform and did 
t exceed 50 ,_ilcs per hour; he felt no run-in of slack. He 

thought he manipulated cite automatic brake valve in accordance 
with the requirements of air brake rule No. 18. He said that he 
v/as familiar -ith the physical characteristics of the territory 
involved, as he had performed considerable service e.s fireman on 
Passenger trains. Since the date of his promotion he has made a 
sufficient nr riser of trips to remain qualified; he had made 4 or 
5 trips over t-.as territory daring the past 60 days. He v/as 
qualified to perform service as an engineman on passenger trains; 
however, this v/as the first instance he had been in charge of No. 
06. In his opinion the accident was caused either by something 
fouling tho articulated joint between the Nos. 1 and 2 driving 
units m such r%nr er as to result in the engine suddenly becoming 
n t i a , or by some object being on the rail. It was dark, the 
weacner was clear and the engine headlight was lighted. 

Fir eaten Koor.ig stated that he was assigred regularly to 
trains ope Mtirg on the schedule of No. 56. Terminal air-brake 
tests were . C L E at Eakersfield and at Mojave, stops v/ere made 
en route, '-ind the brakes functioned properly. The engine was 
in excellent condition. As the train passed the station at 
Vincent the engineman made a running air-brake test. The fire
man became occupied in adjusting the oil supply to tne fe^e and 
did not observe che manner in which the engineman applied and 
released the be res, Although the fireman could not see the 
air gauges, he could hear the brake-pipe exhaust. The fireman 
said chat his train did not attain a speed of ^ore than 30 
riles per hour between Vincent L.nd the point ricre the accident 
occurred; rower jr, in a later statement he said that the speed 
coule. have been in excess of 30 miles per hour. The trail was 
c related clra n the graa-'e east of Vincent similar to the manner 
in which the r.-, ular engine-man had operated; therefore, the 
fireman v/as not e lai-mea until the engine started to rock as it 
e-nterea Curve 161. At that point he became ebla.rmed concerning 
the action of the engine. About 375 feet west of the point 
there the derailment occurred, it started to thrust from side 
to side, then rose on the left side, settled back, then again 
rose on thr left side and overturned. He said that an engine 
of the type involved could round Curve 165 safely ac a speed 
of 55 miles per hour. He thought the speed of the train enter
ing the curve was greater in this instance than any previous 
instance in which he had been on an engine on the curve involved. 
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Conauctor Paulsen slated that at Bakersfield a terminal air
brake test was made, numerous stops H e r e made en route and the 
brakes functioned properly. The train passed the station at 
Vincent at 4:53 a. m., at vhich time the speed was 26 or 30 miles 
per hour. The engineman made a running air-brake test, 'Inch was 
acknowledged by means of the train air-signal. The conductor was 
in che fifteenth car as his train proceeded down the fer-de east 
of Vincent. He said the speed did not exceed 50 miles per hour. 
Tne train rode smoothly and at intervals he felt tho brakes apply 
ana release. He thought the speed was about 26 or 27 miles per 
hour a s the tram rounded the first curve west of Curve 165, then 
it increased to about 50 rules per hour, anel the speed, "aa higher 
Trhcn the tram "as near Curve 165 than "hen it was just east of 
Vincent; however, because it was dark he could not see clearly 
enough to ,]ud a ; the speeo. e.ccui'e tely. Had. the speed been exces
sive he wool a . , vo loon warned by th>; motion of the tram* The 
first he ..rev; J " anything being wrong was when the car in ehich 
he "as riding lurched violently four or five times, then stopped 
abruptly, he could not state definitely the tine the accident 
occurred.. I n eealie tely afcer the accident he observed, un t or the 
rear car a ; uark on Ci.e high rail of the curve such a . s might have 
been na.ele ,ne dragging equipmen c. He did. not kno 1 whether the air 
bra..os were applied at the time of the accident. At Bakersfield 
he iisd compared watches with Engineman Angell. In the vicinity 
of the p-i; t oi accident the use of retainers is not recuired on 
east-bound passenger trains. 

Front 5er'akema.n High stated that when his train approached 
the point "here the accid.ent occurred he was in the fifteenth 
car, mana"waining a lookout on curves- He saw sparies fly drom 
the wheels when the bra.kes wore applied, a.nd felt the bro^e on 
the fifteoi th oar apply and release. The first he kn^w of any
thing beia w -wrong was when the train lurched several times and 
stopped aoruptiy. He did not know whether the brsxos were 
applied immediately prior to the accident. He said speed was 
not excessive and tne train was operadted in the usua.1 manner. 

Flagman Eaton seated that when the train Passed. Vincent a 
runnir a cost of the branes was made. He estie.ated. dhc speed of 
tne cram 'hen ic reached the top of the descending grade to have 
been about 25 miles per nour. When his tra.in approached the 
point ;hore the accident occurred he was in the le.st car and 
One tra in was operated in the usual manner. The first he knew 
of arg thing being wrong was when the train lurched badly; he 
ie.ie.ed.a-e tely opened the conductor's va.lve but the brakes had. 
already been applied in emergency. He said the speed "as not 
excessive; however, it might have been somewhat higher than 50 
miles Per hour. Impicd.ia.tcly after the accident occurred, he pro-
ceod.od. bt ck to provide flag protection and. found no indication 
of dirt.gging equipment. 

http://ie.ie.ed.a-e
http://Impicd.ia.tcly
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Telegrapher Le-ry, at Vincent, stated that when No. 56 
appro? ched he v-y on the station platform. The headlight M s 
lit.liled, the cnL,lne vhistle vp.s sounded, and the engineman was 
in his usual position. The rear end of the train Passed the 
station at 4:52 a. m., and the speed of the train was 25 or 
3U miles per hour. Ke observed no dragging eouipment. VThen 
tne br-hes - ere applied about 1,200 to 1,5 00 feet west of the 
station he observed sparks flying from the wheels. 

Division Engineer Peterson stated that he arrived at the 
scene of the accident at 9:52 a- m., Decenoer 20, and examined 
the track throughout a aisccu.ee uf 1 mile west of Curve 16b; 
he found no indication of dragging equipment or defeccive track. 
The first indication of derailment was a distinct flange mark 
on tne head, of the nigh rail of the curve, beginning at a point 
5p.9.9 feet ease of the western end of the curve and extending 
diagonally Q U V -.re. across the top of the rail a distance of 29 
feet, at which point the wheel dropped off the rail and. marked 
the cops of dour ties about 8-1/2 inches outside the rail. As 
there were no .parallel marks between the rails, it aPPea±ed 
tnat cor.paij.on - iu d" V Ter3 raised above the track structure. 
At^a poir. c ±6 feet e.-.st of the point of derailment and 1 foot 
1-1 /4 inches inside the low rail, viieels had marked tne ties; 
these narns ex an ded diagonally throughout a distance of 58.5 
feet to a.: hi 3a rail, then crossed, to the outsiae and furrowed 
the .unlawa.."out; apparently these latter marks were made Ky the 
r ^ r six--. ;el tiucx. of the tend.er. After this truck crossed 
ohe eaten..;,.- r^il it maae distinct marks and the right three 
wheels m.- e a r'eep OJITOV, as if the truck was tipped outwardly. 
• f a l 1 -,a^-":2 -est oi t.xe.̂ e narks were a result of the oars in the 
t . r a l n Reccing aerai" ed. after the cars passed the point where 
c'- : p n ;-^ r' c 'mere was no track damage west of the 
point cf i ..rail.-ent. The actual point where the engine left 
tee rails could not be determined definitely. There was no 
cue festive flai.pe or wheel that could have caused the accident. 
g° >$*»ovn ::d. occurrec m this vicinity for several days prior 
f° t-'-e

 ; rnp'o,, one the drainage at this location -us good. 
Tho VMIS^ cn^Oi r\.e he5 were laid new In 19 35, a.nd diving 
ne cober, Ii 10, they \ ere transposed to prevent excessive curve-
^ e a r ' a t ; t'-j-:-s fi->" the tip ck <->s surfaced and ties -acre spaced, 
m e rails were not curve "orn nor were the joints battered. No 
crouhle had been experienced in keeping proper alinement on 
0- rve 1G5. On December 1? and 18, he rode over this curve and 
aid rot cDserve unytni.ng wrong; had there been any track ir-
r^guiaritv he would have detected it. He said that the center 
oi gravity of engine 4109, with -water in the boiler at -.'diving 
aeight, i s 77 indies; the center of gravity of a tender having 
a capacity of 13, 000 gallons is 5 6 inches when enroty, 70 inches 
wiien naif-full, and 82-1/2 inches when full. Based on accepted 
calcuxation the oafa speed on Curve 165 was 35 miles per hour 
for passenger trains hauled by engines of tho tvPn involved, 

http://lit.li
http://aisccu.ee
http://cor.paij.on
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AND. THE OVERTURNING SPEED V/AS 55 M I L E S PER HOUR. B E C A U S E OF 
T.TE A B S E N C E OF R.V.MS T R I I ICH COULD HE T R A C E D TO TNE E N G I N E , EITHER 
H I THE TRA CK OR M THE EMBANKMENT, I T U A S HIS^ O P I N I O N THAT 
E I V I R . E A!09 T I P P E D OVER AND M O \ E D THROUGH S P A C E F O I V A R D M O S I D E -

MI U__ 
< O I N T 

I T S T O P P E D TO TNE RIGHN 
CNE P O I N T N A R E I T 
F E. z A T T K ' M A R E 
6' 1" IN E ANA TOR J RR 
ENT M E STOOPED 2 0 R 

AND THE F I R S T N M K 
OF THE P O I N T WHERE 
TAN OH OF M E 
S P A C E DURING 
THE TRA EX. TO 
M S NO EVIDE. 
STRUCTURE- OR 
THE EN .-NINE II 

OVERTURNED.. 
OF THE T R A C K , 89 F E E T EAST OF 

HO F E E T AT THE FRONT END AND 51 
:C . T H I S - A S C A L C U L A T E D BY THE F A C T THAT THE 
'ERE 120 F E E T LONG, THE FRONT END OF THE 
F E E T SOUTH OF CHE F I R S T MARK OF D E R A I L M E N T , 
OF DE: A I L M E N T AND S U C C E E D I N G MARKS MADE WEST 
:HE ( . . G I N E S T O P P E D WERE MADE BY THE REAR 

TER ie E M M E MOVED THROUGH ESTIMR cea TNAT TN 
0 . 8 SECOND " P I L E I T " ? £ F A L L I N G FROM THE PLANE OF 
THE P I M E OF THE COTTON OF THE EMBANKMENT* THERE 
SO THA.T ANY PART OF TNE ENGINE TOUCHED THE TRACK 
M O GROUND DURING: THE P R O C E S S OF O V E R T U R N I N G . I F 

EON D E R A I L E D B E C A U S E OF E I T H E R D E F E C T I V E - TRACK NO. 
TS O. E EOU IPMENT THERE WOULD HAVE BEEN MARKS 

ON THE T I E S AO 
C A U S E D BY THE 
ON THE CURVE* 
BE MADE I : ON 
SUP E R E1^VA T IEN 
IRATEDIATELY we 

e ̂. i I. 

A I L S . IN H I S O P I N I O N THE D E R A I L M E N T WAS 
OVERTURNING A S A R E S U L T OF E X C E S S I V E SPEED 

THE I . E A D S OF THE R A I L S BORE NO R:ARK SUCH A S WOULD 
ENGINE MADE SEVERE L A T E R A L TNRU. O T S . THE G A ^ AND 

OF CURVE 1 5 5 " 
•T OF THE POLN" 

O, "l 

OF D E R A I L M E N T 
M I C E O 
.'ERE A.S 

: 182-5 FEET 
F O L L O W S : 

D I STR. N CO 
OF C • 

EST OF P O I N T 
OILMENT GAGE SU PE R E 1 C- VA T I ON 

-EFT R A I L R I , HT R A I L 

182,5' 4' 8-5/8" 
8-1/2" 

3-r/8" 
159.7 1 1' 

8-5/8" 
8-1/2" 3-3/4-'' 

3-3 A " 145.1' 4' 8-3/8" 
3-3/4-'' 
3-3 A " 

120.7' 4 1 8-7/16" i" 
103.9' 4' 8-7/16" 4" 

31.7 1 4' 8-1/2" 3-7/8" 
(- O ,S ! •HT 8-7/16" 

G P.7' 4' 8-8/0" 3-7/8" 
O CZ O 1 4 1 6-7/16" 4" 

0.0' 4' 8-11/13" 3-3/4" 
( ? • OF" D . ) 4' 8-3/4" 3-7/8" 

V'ITP.IN. T H I S D I S T A N C E THE MAXIMUM D E F L E C T I O N OF E I T H E R 
UNDER T R A F F I C WAS L/3 I N C H AND A.T THE P O I N T OF A C C I D E N T 

LE D E F L E C T I O N UNDER EACH R A I L WAS L / L 6 I N C H . 

I' O L E rp I I 



Headmaster narkloy stated tnat about 9 a. m., December 19, 
he passed . ^arve 1-35 westward on his motor-car and returned 
eastward 3 ^ / 0 3:30 p. m.; he observed nothing unusual in the 
condition of the track. He corroborated the statement cf Divi
sion Engineer ?^person concerning the condition of the track 
subsequent to the accident. 

Section Foreman Freesc stated that he last performed work 
of spotting joints on Curve 165 during October, 1940. Ko diffi
culty had been experienced in maintaining this curve in proper 
condition. On Dece feer 19 he inspected tne curve from a motor
car and did not observe any defective condition. He s&id that 
from a track maintenance standpoint engines of the type involved 
caused little difficulty. 

Hatter ho-.panic Hinchiian stated that he arrived at the 
scene ai'ou e 4-1, 2 lio-\rc afeer the accident occurred and examined 
online 410 . TH? radial buffer between the engine and the ten
der, the articulated casting between driving units Hos. 1 and 2, 
the- crivin.- boree A N A varRpss, and tho boiler-bearing sliding-
plate were -ell lubricated and in suitable condition for service. 
The spring rig,_npg _ r e ^qut liz, e i e, the engine truck and center 
castings, -phc nailer tru.sk and resistance rocler, the lateral 
motion - ce o r the Nos. 4 and 5 pairs of driving wheels, and 
all woirih gaits of ehe engine were in excellent con cm tion, and 
t „ : e r e T •; s 0 eaeeenoG of sanding'. There was no indication of 
binding .\; r-oer the- e^rinc- and the tender. The tender splash-
plates were in rosition ana wore securely fastened. This engine 
was rele-.ad f 1 cm th, Los Angeles general shops on November 19, 
1940, afti: it ejects el Class 2 repairs. On December I t it re
ceived tho r e i ; la a nrthly inspection required by tne In n-rstate 
Co.. . e r n e Co.mr.ssion. Between the cine this engine acft the shops 
ana tae h,-- she ej.ee:.lent occurred it haul traveled '-,939 miles. 
Hn o : remined the track ana formed the opinion that the .^yrks of 
derailment -rare .aie by a six--"heel truck havir g wheels 56 
11cr.es in diameter. There -as no condition of the tiack or the 
engine whicn could RA\e contributed to the- cause of the accident. 
F<,a:ed on the absence of maras on either the track or the roadbed, 
or on the worrna : parts of nhe- engine, it was his opinion that 
tae en ,ine over earned when the center of gravity passed to the 
outside of the rail as a result of excessive speed. Had the 
engine been derailed at less than overturning speed the track 
and roadbed would have been marked. Subsequent to the accident 
txxo engine and the tender were examined at "the Los Angeles shops. 
All wheels were placed I n a wheel lathe and the wheels ran true. 
Iharrc- was no mark on the treads or faces of the Thesis such afl 
-ould be made If the wheels had struck some object on the track, 
measurements of the tires, wheels and driving boxes v/ere a^ 
follows: 
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V o t e e l 

E n r i n e t r u c k 

f r o n t w h e e l s 

i w h e e l s 

1 d r i v i n g 

2 d r i v i n g 

3 d r i v i n g 

4 d r i v i n g 

5 d r i r i n g 

5 d r i v i n g 

7 a r i v i n g 

8 d r i v i n . 

T r a i l e r t r u c k 

r e : 

Ko. 
hi o . 

N o . 

* N o . 

* I m o . 

1 0 . 

I I o . 

h o . 

w h e e l s 

w n e e l s 

w h e e l s 

v i i e e l s 

w h e e l s 

w h e e l s 

\ l i t . v. 1 s 

w h ^ e l s 

\ m e e l s 

L a t e r a l 

5 / 8 " 

2 3 / 3 2 " 

3 / 8 " 

1 1 / 3 2 " 

3 / 8 " 

l - d / 1 6 " 

1 - 1 1 / . . 2 " 

7 / 1 6 " 

3 / 8 

9/I511 

g / l 5 " 

T r e a d 

L e f t 

l / l o " 

5 / 6 4 " 

7 / 6 4 " 

1 / 1 6 " 

3 / 3 2 " 

5 / 3 2 " 

3 / 3 2 " 

3 / 5 2 " 

5 / 6 4 

1 / 1 5 " 

1 / 1 6 " 

V P = ; 

Right 

5 / 6 4 " 

l / l 6 " 

3 / 5 2 " 

1 / 1 6 " 

3 / 3 2 " 

3 / 3 2 " 

1 / 8 " 

5 / 6 4 " 

5 / 6 4 

of o < - U ! 

T i r e t r i c k n e s s 

L e f t R i g h t 

1 / 1 6 " 

2 - 4 5 / 6 4 1 ' 

2 - 3 / 4 " 

2 - 2 3 / 3 2 f t 

2 - 2 3 / 3 2 " 

2 - 2 3 / 3 2 " 

2 - 2 3 / 5 2 " 

2 - 2 3 / 3 2 " 

2 - 3 / 4 " 

0 — ' ?- ' h j ; " 

2 - 2 3 / 3 2 " 

• 2 - 2 3 / 5 2 " 

2-ii/ie" 
2 - 2 3 / 5 2 * 
2 - 2 3 / 5 2 " 

2 - 2 u / o 2 " 

I'-I O . 1 
I. O 
K o 

( f 1 o u t ) 

p a i r i r 

2 p a i r w 

p a l r u 

e e i s 

e e l s 

e e l s 

1 3 / 1 6 " 

1 1 / 1 3 " 

1 3 / 1 5 w 

1 / 1 6 " i / 1 6 " 

1 / 1 ' J " 

1 / 1 5 " 

. o « 

1 / 1 6 " 

T e n n e r t r i c k ( r e a r ) 

K o . -i p a i r . h e e l s 

K o • 5 p a l r r e n e o i s 

h o . 6 p a i r ' h e e l a 

1 1 / 1 6 s 

1 5 / 1 5 * 

1 5 / 1 6 " 

l / l 6 " 

1 / 1 6 " 

5 / 6 4 " 

1 / 1 6 " 

l / l o " 

3 / 6 4 " 

E n g i n e t r u c k 

f o n t w h o - I s 

i r . r w h e e l s 

K o . i o r i - : _ n p ' - h e e l s 

K o . 2 o r i v i r n , 1 - h e e l s 

h i 5 d r i v i n g w h e e l s 

K c > 4 , n 1 1 \< i n • h 3 e l s 

N o . 5 d r i v e n . w h e e l s 

N o j 3 d r i v 1 1 : T h i e t - 1,i 
N o 7 g n n . ] ' - k e e l s 

K o - 6 d : I w i . n _ ^ h e ^ l s 

T . i 1 1 e r t r u o n w h s t > I s 

- c i e r t r 

N o r 1 p a i 

h o . 2 p a i - . 

N o . 5 p p i r w p e e l s 

i v f r o , 

" m e _ i s 

. t ) 

- r n w i d e r t r u c k ( r e a r ) 

4 p a i r w h e e l s 

N o . 5 p a i r w h e e l s 

K o . 5 p a i r w h e e l s 

r h e e - L s p a c i n g 

o a c n - t o - h e e n 

5 3 - 3 / 8 " 

5 5 - 1 1 / 3 2 " 
r , T -i -z. / ~ / 11 J 0~±0 / o - ± " 

5 3 - 1 5 / 6 a " 

5 5 - 1 / 4 " 

5 3 - 1 5 / 6 4 " 

5 3 - 1 / 4 " 

3 3 - 1 / 4 " 

5 3 - 9 / 3 2 " 

5 5 - 5 / 3 2 " 

I 3 - 3 / 3 " 

5 3 - 1 / 4 " 

5 3 - 5 / 1 6 " 

5 3 - 5 / 1 6 " 

' 5 3 - 5 / 1 6 " 

5 3 - 5 / 1 5 " 

5 3 - 5 / 1 6 " 

D i a n e t e r 

3 1 -

3 1 -

81-
6 1 -

6 1 -

6 1 -

6 1 -

6 1 -

6 1 -

o _ -

3 4 -

• V ' / l o " 

• 5 / 1 3 " 

- 1 5 / 3 2 " 

- 1 / 2 " 

• 5 1 / 6 4 " 

- 5 1 / 5 4 " 

• 3 1 / 6 4 1 ' 

• 7 / i 6 " 

- 2 9 / 6 4 " 

• 1 / 2 " 

• 1 / 2 " 

3 4 - 7 / h o " 

C ^ - l l / 1 6 1 

5 4 - 1 / 1 6 " 

5 4 - 5 / 8 " 

3 4 - 2 6 / 3 2 ' 

3 4 - 3 / 4 " 

Hight 

3 1 - 7 / 1 6 1 ' 

5 1 - 5 / 1 6 " 

6 1 - 1 5 / 3 2 " 

6 1 - 1 / 2 " 

6 1 - 3 1 / 6 4 " 

1 1 - 5 1 / 6 4 * 

6 1 - 1 3 / 3 2 " 

6 1 - 2 9 / 6 4 * 

6 1 - 2 9 / ' 6 4 w 

6 1 - 5 1 / 6 4 " 

- 1 / 2 " 

3 1 - 7 / 1 6 " " 

3 1 - 5 / 8 * 

3 4 - 1 / 1 6 " 

3 4 - 5 / 8 " 

3 4 - 2 3 / 3 2 n 

4 " 

N o t e : T n e r e w a s n o t h r o a t w e a r o f c o n s e q u e n c e o n 

I " o s . 4 a n d 5 p a i r s o f d r i v i n g w h e e l s a r e ^ e q u i p p e d 

n o t i o n d e v i c e . 

a n y o f t h e w h e e l s -

w i t h l a t e r a l 
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Road Foreman of Engines Hoffman stated that during the 
afternoon of December £0 he entered the cab of engine 4109 at 
the scene of the accident and found the independent oraice-valve 
in running position, the automatic brake-valve m service posi
tion, and the throttle in drifting position. He inspected the 
en-ine but found no condition that might have caused the derail
ment-

According to data furnished by the railroad, engine 4109 is 
a single-expansion, articulated engine of the 4-8-8-2 type, 
eouipped to operate 'nth the cab at the front end. The total 
loaded reisht is 514,600 pounds, distributed as follows: Engine 
cruck, front pair of wheels, , 41 ,5 00 ^ounds, ana the rear pair of 
wheels, 43,500 pounds; first pair of driving-wheels, o0,500 
pounds; second Pair of driving-wheels, 59,100 pounds; third pair 
of driving -whee l s , oo,600 pounds; fourth pair of di iving--heels, 
58,600 pounas; difth pair of drivin b-wheels, 53,500 pounds; 
sixth pair of ariving-wheels, o0,700 pounds; seventh pair of 
driving-wheels, 60,500 pounds; eighth pair of driving-wheels, 
60,100 pcuals; and the trailer truck, 52,400 pounds. The engine-
truck wheels arc 55 inches, the driving wheels 35 inches, and the 
trailer-truck wheels 36 Inches m diameter. The tender has two 
six-wheel trucks; the diameters of these wheels are c>5 inches. 
The co.Pac.ity of the tender is 16,152 gallons of -water and 4,889 
gallons of oil. The weight of the tender loaded is 292,100 
pounds. Tne total weight of the engine and tender is 206,700 
pounds. i l -o rigid wheel-base of each driving unit is 16 feet 11 
inches a n tne distance between the front driving unit alio, the 
rear driving unit is 10 fe^t 9 inches; the total engine wheel-
base is od feet 11 Inches, and the total length of che engine 
ana tardea is 119 feet 6 inches. The two driving units are con
nected, by :n articulated casting. The main pairs of driving 
"hieels are cross-counter-balanced. Oil lubrication is provided 
for the ergine-truck and trailer-truck whec-l-huos, and for the 
driving-wheel boxes and wedges* 

The air-brake equipment is Ho. 6-ET, M5-A feed, valve, 113 
recucing n Ive, H-6 automatic brake-valve, end an S-6 independ
ent brake-r"alve; the engine is provided with two 8-1/2-irch 
cross-compound, compressors, and. an AD-6 compressor governor. 

Discussion 

According to the evidence, Ho. 56 was moving at a.n esti- ^ 
mated speed of 23 to 50 miles per hour on an 8 o10' curve to the 
left when the engine became derailed to the right. The maximum 
authorized speed, was 50 miles Per hour for passenger trains. 
The rails were in good coraition. The gage was good and the 
superelevation was evenly maintained. The authorized super
elevation was 4 inches and the actual superelevation was 5-7/8 
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i n c h e s a t t h e p o i n t of d e r a i l m e n t . T h e r e w a s n o i n d i c a t i o n i n 

t h e b a l l a s t o f t i e s h a v i n g s h i f t e d , o f a n y o b s t r u c t i o n o n t h e 

t r e - h i , o r OL . . r a n g i n g o r d e f e c t i v e e c u i p m e n t . 

T h e e o u i p m e n t a n d t l i e a i r b r a k e s h a d b e e n i n s p e c t e d p r i o r 

t o t h e c i n e t h a t h o . d o l e f t B p 1 e r s f i e l G a n d n o d e f e c t i v e c o n -

c a m o n w ^ e, . L S O I O S C U . T h e r a e m m c e - f u n c t i o n e d p r o p e r l y at all 
u o i a e s " h e r o u s e d o r r o u t e . S u b s e c u e n t to t h e a c c i c c n t i n s p e c 

t i o n o f t h e c o i n p e r i o n t f o i l e d t o d i s c l o s e a n y d e f e c t i v e c o n d i t i o n 

v . i c h n i g h t i . r d e e x i s t e d p r i o r to t h e a c c i d e n t a n d c o n t r i b u t e d 

to t h e c a u s e o f t h e d e r a i l m e n t . 

T h e t r a c k f o r a e o n . . i a c i t a b l e d i s t a n c e v / a s o n a d e s c e n d i n g 

g r a d e s l i g h t l y i n e x c e s s o f g p e r c e n t ; f r e q u e n t a p p l i c a t i o n a n d 

r e l e a s e o f t h o t r a . i n o r a k e s w s " e c e s s a r y i n o r d . e r t o m a i n t a i n 

a . u n i f o r m s p e e d OF 3 0 m i l e s p e r h o u r . A c c o r d i n g t o t h e s t a t e 

m e n t o f t h e e r . g i n e m a r , h e m a n i p u l a t e d t h e a u t o m a t i c b r a k e - v a l v e 

i n t h e a p t - r o v e d m a n n e r , a r m , w h e n t h e e n g i n e w a . s a p p r o a c h i n g 

t h e s l o w - s i g n l o c a t e d 3 , 9 9 1 f e e t v e s t of C u r v e 1 6 5 , h e m a d e a 

b r a k e - p i p e r e d u c t i o n o f 7 o r 8 p o u n d s , a l e i c h v a s f o l l o w e d s o o n 

a f t e r w a r d b y a f u r t h e r r e d a c t i o n o f 1 2 p o u n d s ; t h i s a p p l i c a t i o n 

r e m a i n e d a p p l i e d t h r o u g h o u t a d i s t a n c e o f 4,.J'5_ f e r - t t o t h e 

p o i n t o f d e r a i l m e n t . Y 7 h e n h e i ^ t t h e e n g i n e s t a r t t o o v e r t u r n 

h e m o v e d t h e b r e d e e v a l v e t o e m e r g e n c y p o s i t i o n . T h e s p e e d w a s 

e ° t i e g a t e d r o b e ^ o o u t 5 0 m i l e s p e e ' h o u r w h e n t h e a n P l i c a t i o n - was 

lie d e a n d w e e s 2 8 o r 5 0 m i l e s p e r h o i r w h e n t h e a c c _ d e n c o c c u r r e d , 

a l t h o u g h a c r a n e a p p l i c a t i o n f r o m a t o t a l b r ^ k e - p i p e r e c a c t i o n 

o f 2 0 p o u n a s r e t a i n e d a p p l i e d t h r o u g h o u t a d i s t a n c e o f m o r e t h a n 

1 , 0 0 0 f e e t . S i n c e t h e b r a k e s w e r e f u n c t i o n i n g p r o p e r l y a n d t h e 

^ r a a i e w a s s l i g h t l y m o r e J h g i n 2 p e r c e n t d e s c e n d i n g , i t a p p e a r s 

a e a t t h e s p e e d s h o u l d h a v e b e e n r e d u c e d c o n s i d e r a b l y w i t h i n t h e 

d i s t a n c e t h o b r _ h e s r e m a i n e d a p p l i e d . A c c o r d i n g t o t h e s t a t e m e n t 

o f t n e f i r e m a n , t h e i p e e d a t t h e t i m e o f t n e a c c i d e n t m i g h t h a v e 

b e e n s o m e m a t n i - ' h e r t h a n 3 0 m i l e s p e r h o u r . T n e e n g i n e m a n d i d 

n o t r e a l i z e t b ^ m a r y c a i r g w a s - - a u n t i l t h e l e f t c o r n e r of t h e 

c a b r o s e a n d t h e e n g i n e c v n i u _ o e a ; n o v / e v e r , t n e f i r e m a n o b s e r v e d 

t h a t t h e e n g i n e - i a i t e d t o r o c k l a t e r a l l y a s i t e n t e r e d t h e 

c e r v e , r o s e o n i t s P i t s i d e , s m ' t l e a b a c k , t h e n r n s e a g a i n o n 

i t s l e f t s i a e r a - o v n ^ t u r a e a . T h e f i r e m a n t h o u g h t t n e s p u e d i n 

h i s i r s t a . - c c w a s : r - . e t e r + h e n t h a t o n a n y p r e v i o u s t r i p h e h a d 

i n a d . e c n t h e c u r e ' - i n v o l v e d . T n 5 o e m r m e m b e r s o f t h e c r e w , w h o 

\ e r o r e - r t i e r o a r e n d . o f t n e t r a i n , t h o u g h t t h e s p e e d was n o t 

e x c e s s i v e ; h o w ^ n ^ o n : c c o u n t o f r v r h n e s s t h e y w e r e u n a b l e t o 

c s t i . i j . t c t h e s p e e d , d e f i n i t e l y . 

S u b s e c u e n t "0 t l . e a c c i . e n t , e x a m i n a t i o n o f t h e n a r k s of 

e n r o l l m e n t d i s c l o s e d , t h a t t . j e e n g i n e o v e r e u i n e a w i t h o u t m a r k i n g 

t h e r . l i s , r o a d b e d o r a n y w o r n i r p a r t o f t h e e n g i n e . T h e r e a r 

t r u c k o f t h e t e n d e r w a s t h e f i r s t u n i t o f t h e e c u i p m e n t to m a r k 

e i t n c i t h e r a i l s o r t h e t i e s ; t h e n i n e d e r a i l e d c a r s s t o p p e d 
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cne-.a el t h e canine; the eighth cai1 stopped 472 feet oast of the 
p o m e of c i c i'r ll.iient • According to A« R. S. A- superelevation 
idles end d? ta Currish^-d oy t.^ carrier, the overturning speed, 
cased o n the cuperels-vation and curvature at the point of derail
ment, \es 55 riles per hour, art the .raximum safe speed was 35 
i -lec per hour. The division e n 0 m e e r and the master mechanic 
or L res sea the- opir ion that tlie -ngine was moving a.t a r a ^ of 
sr'ed sufficient to r a p i n e the left vheels clear of tho rail and 
wren che- c nicer of ^gravity passed outside the high rail the 
engine over cursed, without marking cither the rail or the roadbed.1 

Since all factors that scale! cause or contribute to the cause of. 
tae derailment apparently are L-l.ininr.teci. except the factor of 
speed, it .ppearn that -hhe entitates of the speed given by the 
iuei.bc-1's of the crew' were considerably lower than the actual spaed, 
of the train, because of th; conclusive evidence that ro part of ' 
the engine was tn contact witn '""ne ground between the high rail 
and a po ait abouc 21 feet to the right of that rail. 

Casus o 
i 

j-t is found that this accident was caused by excessive i 

speed on a .harp curve. 

Da ted at W ashing ton, D.C., thi s twenty-sixth, 
day of Februarv, 1941. 

3y the: Commission, Commissioner ?a.tterson. 

W. ?• BARTEL, 
(SEAL) Secreta ry. 
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