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Location:

Kind of accident:
Train involved:
Train number:

Engine numbcrs:

Consict:
Speed:
Operation:

Track:

Weather:
Timo:
Casualtics:

Cauge:
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SUMMARY

Atchison, Topeka and Santa Fe
June 29, 1948

Winslow, Ariz.

Derallment

Passenger

18

Diesel-clectric units 26C,
26B, C6A and 26L

D. he
Sigaal iadicntions

Dounle; 8° curve; 0.47 percent

descending grade eastward
Clenr

9:10 a, m,
56 injurcd

Excessive speed on curve
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INTERSTATE COMMERCE COMMISSION

INVESTIGATION HNO, 3193

Il THE MATTER OF MAXIUG ACCIDZNT INVZSTIGATION REPORTS
UI'DER THEE ACCIDENT REPORTS &CT Or MAY €, 1910,

THE ATCHISCN, TOPEKA AND SANTA FE RAILVAY COMPANY

November 3, 1948

Accident at Winslow, Ariz,, on Junc 29, 1948, cruscd by
cxcessive Opoﬁd on a curve,

1
REPORT OF THE COMMMISSION

PATTERSON, Commissioner:

On June 29, 1948, therc vas a derailment of 2
pasgscnger trﬁin on the Atchison, Topeka and Sonta Fe
Railway at Winslow, Ariz., which resulted in the injury
of 47 passcngers, l railway-meil clerk, 2 dining-car
employees, 1 club-car attendent and 5 train-sorvicc
employees. This nccident was investizated in conjunction
with o rcprescentative of the Arizona Corporation Commission,

1

Under authority of scction 17 (2) of the Intecrstote Com-
mercc Act the above—cntitled proceeding was rcferrcd by the
Commigsion to Commigsioner Potterson for consideration and
disposition.
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Logation of Accident ond lictnod of OCneration

Thie accldent occurred onsthaat part of vhe Albuguszrgue
Division exterding Letwoen Solizarn ond Vinslow, ariz., )
15,5 miles, v double-tincit 1ine cr wilca trains moving
with the CUTTLnt of tralfic are QpClqud by seilgn2l indica-
tions, T1he current of traffic is %o tho Tt., The accident

1
occurred on the sastward main trock ot o o 141..87 niles
exst of Beligmen and 1,45 milecs wost of Te v*ation at Wimslow.
From the west on the castiuard mnin “rack t ere, in
succession, a taagent 8,000 Tret 1n leagth, » 3°21' curve to
the left 1,047 feot, o trngont 483 Tfeet, ¢ spiral curve %o
Tthe right 189 feet and an 8° curve to the richt 47 feet to
the poin% of rceident and 741 feot costwrrd., The grode for
eagbt—~bouad tr ins ls geaerally descending throuchout a
distancs of 40 miles, then i1t is, successively, lavel 293
fect, 0,60 porcent cgcending 2.23 niles, 1.4°2 pcrhcnt
descending 1,846 fect, 0.22 percent ces crdiag 2,704 fzet
1,12 percent descending 2,103 fcet, €.43 percent dosccadlng_ -
860 fcet, 0,53 percent dee scending olo foet, 0.41 poreent .
de%cendilg 1,400 feet and 0,47 percent dcscending 48 feo
to the noint of accident and 1,052 Icet eastird.

On the curve on which ths ccecident occur~cd the
structure of the enstwerd main track consists of 110-pouad
ralls, 39 feet in length, rollcd in 1827, ond relaid in
Thelr present location during 1945 on an averige of 26
treated tics to the reil length. It is fully tieninted
with single-shouvlder tiepl“tns single-splkcd, provided
with A-ﬂole 26~inch flanged Jownt orrg, and an aver ge of
slx rail anchors per roil length. It is ball-sted with
voleonic cinders to o depth of 10 inchkes below the tics,
The spccificd uururﬂlcvgtion on the B8° portion of the curve
was 2 inches. At the pecint of Ccrailment the superclevatlion
wos 1-15/16 1nchcs the grge oo 4 foet 9 inches, and the
curvaturc vas 8°,

Automatic signnls 2872 ond £85%, poverning east-bound
movemnents on the ecastvard main track, are, resnectively,
0.57 mile and 83 fceot west of the noint ol “cr~ilment.
These signels are of the scerchlight, type, and are con-~
Tinuously lightcd.

This corrier's operating rulcs read in port-as Tollous:

DEFINITICNS.

B
%
Fd

Fixed Signal.——-~ signal of fixed location indicating
a condition affecting tre movement of o fTraln.


http://ra.il
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Note vo Definition of Fixed Signal,--The definition
of a "Fixed Signal'" coveis such signals as slow boards,
: 3

bl

o

=

ENGINEMEN, ‘
48%7. They must look back frequently, * * ¥%
to detect any defects in thelir trein and for
signals, and must require fireman and brokeman
to do lilrewise.

Time~table snecial instructions read in part as follorrs:

4, s 3% it

Permanent slow boards, painted yellow with black
numerals, will be located not less than 2800 feet in
advance of locations where spced of trainsg must ve
reduced, The numcrals thereon nearest the track
indicate the maximum speed for passengzer trains and

on the field ¢ide *the maximum speca for freight trains.

=2

* oS %
Tine~table special instructions prcescribe the maximum
authorized speed for thc train involved as 100 miles »ner Lour
on tansent treck, and 25 milcs per hour on the 3°21' curve
Immcdictely west of the noint of accident and on the cuvrve
on which the dcrailment occurred. An octazonal-shape spccd-
limit sign, 36 inches wvide and 15 inches high and bearing
The numcrals 20-25 in black outlincd by colorless rceflcctor
buttons on a yellow packground, is moantcd on a mast 7 fect
11-1/8 inchcs north of the north rail of the ecastrard maln
ftrack. The center of this sign is 7 Teet 6 inches above tue
level of the tops of the rails. Anrother speed-linit sigan,
9-1/2 inches wide and 26 inches high ané hearing the numerals
25-20, 1s located betireen the main tracks 4 Tfeet 7-1/2 inches
south of the south rall of the cagtward main track. The
center of this sign is 13 inches above the level of the tops
of the rails. These signs are loceted 4,832 feetv west of the
point of derailment.

Degerintion of Accident

No, 18, an east-bound first-class passenger train, .
consisted of Diesel-electric units 23C, 28B, 26A and 20L in
multiple-~unit control, one mail car, one baggags car, one
baggage~club car, four slceping cars, one lounge car, one
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dining car and three slceping cars, in the order named. all
cars tere of modern lightweight high-tensile steel construction.
This train departed from Ash Fork, 115.7 miles west of Winslow,
at 6:59 2., m., 4 minutes late, passed West Winslow, the last
open office, 3 mlles west of Winslow, at 9:09 a, m,, on time,
pacsed the speed-limit signs, passed signals 2872 and 2864,
which displayed proceed indications, and while moving at a
speed of 83 miles per hour the Diegel-electrlc units and the
first five cars were derailed at a point 1.57 miles east of
West Winslow.

The Diesel-electric units and all of the cars were
equipped with controlled-slack couplers, Separations occurred
at each end of the sccond and the third cars. The Diesel-
electric units and the first car rcmained coupled and stopped
on their left sildes, across auxiliary tracks lmmediately north
of the maln tracks and parailel to them, with the front end
of the Tirst unit 531 fcet cast of the point of derailment
and 90 fcet nortn of the eastrard malin track., The first unlt
stopped ot an angle of 45 degrcees to the tracks, the secosd
unit at ar angle of 30 degrees, and thc third and fourth units
and the Tirst car practically parallel to the tracks. The
second car stopped on its ieft side, across the auxiliary
tracks and at an angle of 45 degrees to trem, with the front
end 20 feet north of the eastward meain track and against the
first car. The third car stopped in reverse direction, on 1its
right side, against the second car ~nd psrallel to it, The
fourth car stopped upright, with the front end 591 fectv east
of the point of derailment and 15 fect north of *the eastward
main track and the rear end on the eastwvard main track. The
fifth car remained upright and 1n line with the track. The
separation between the third and fourth cars occurred as a
result of a broxen coupler at thce front end of the fourth car.
The first, second and fourth cars vere badly damaged, the
third car was destroyed and the fifth car was slightly
damaged, The first unit of the enzine struck a cut of thrce
cars stonding on an adjacent track. Of these cars, onc was
destroycd and the other two were slightly drmnged, The rear
truclks of the first and second Dicsel~electric units were torn
loose, and all Tour units vere badly damaged,

The engineer, the fireman, the conductor, the front
brakeman and the flagman were injured,

The weather was clear at tho time of the sccident,
which occurred at 9:10 a. m. :
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The Diesel-electric units involved are of the 0-4-4-0
classification, and uere recelved from the builder on May
20, 1948, The first and the fourth unlits are 50 feet 8
inches in length, and are provided with control compartments.
The second and the third units are not provided with control
compartments, and are 50 feet in lengthi, The total length
of the four units coupled is 201 feet 10-1/8 inches. The
trucks upon which the traction motors are mounted are of the
swing-mction type, and the wheeslbase is 9 feet in length.
The centers of the trucks of each unit are spaced 39 fcet
apart. The total weight of the four units in worklng order
is 986,700 pounds. The specified diameter of the driving
wheels is 40 inches. Speedometers and speed recorders are
provided in each control compartment. All driving-vheel
Journals are equipped uvith roller bearings. The center of
gravlity of each unit is 63 inches above the tops of the
ralls., The theoretlcal safe and overturning speeds for
these units moving on an 8° curve having a 2~inch super-
elevation are, rcspectively, 42.2 and 71.3 miles per hour,

The Diescl-elcctric units are provided with 24-RL brake
equivment, Pedestal-type automatic brake valves, having
rigid handles and locking pins, arc arranged on the right
side of the control compartments of the first and fourth
units. The second and third units are not provided with
control compartments but are cquipped with conductor's
valves., The braoke systcm is arranged with overspeed-control
and safety-control features., The lutter is so arranged that,
when no pressure is exerted upon a diaphragm footpedal, a
service application of the brokes will result, unless
sufficlent air pressure is present in the relay pipe. %When
the units are coupled for multiple-unit control, the brake
equipment of the four units can be controlled by thc inde~
pendent and the automatic brake valves located in one of the
control compartments, provided that the double-heading cock
on the brake-veive podestal in the other control compartment
l1s in position for double~heeding, thc automatic brake-valve
handle is locked in running nosition, end the rotair valve
is on the proper lap position. In addition, the several
alr-hose must be mated ith companion hosc on adjacent
units, and 211 stop-cocks end angle—-cocks at each end of
each unit must be in proper position. When so arranged
the control valves of coch unit are actuatcd in rosponse
to the active brake vrlve, similar to the control valves
on each car of the train, The regrlating devices rere
adjusted for 110-pounds brake-plpe pressurce, and 130-140
pounds main-reservolr pressurcs. An cmcrgzency application
of the air-brakes cuts off the Diesel power. Each traction-
truck 1s edquipped with four brake cylinders, and each wheol
1s equipped with clasp brakes., Thcse units are also arranged
for dynamic braking by utilizing the traction motors and
main gencrator and by absorbing the resultant cnergy in
resistor grids,
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The cir-broke end the troin air-signel cauipment ol
ecach Dicgel--lcetric uait was cleaned and tested at the
builderts plant on liay 13, 1948, .The last monthly inspcc-—
tion and repalrs wore bomp19+nd .on June 13, 124, Thc lrst
trip inspﬁctlon and reptirs were nomplf\ted abcout 6:22 o, m,
on the day of the rccident., The accumylated mile~se uns

4,249 miles.

The ears of Jo, 18 were provided with D-22-AR control
valves. The cighth and the ninth cars were equinped ulih
axle-mounted discs locoted ncar the inner surfecc of anch
heel o1 use fs Drrking surLaces. The remainder of the

ars were equipped -vith clasp trakes operating in contact
with the trends of the vheels.

Disccussion

No. 18 departed from Los Anzeles, Celif., 60G miles
west of Winslow, at 8 p, m., June 28, The engine crev on
the train nt the time of thg accildent went on duty at
Seliﬂman. Ui.e brakes of this itr:ain were tested at Seligman

about A: 1. m,, ond the train ~ir-broke system had
Iunctloned properly a%t thint poinst. Thb train had ope” ted
normally up to the time it ~ppro:sched Vest Winslow, hig

trailn nad troversed 2 3°21' curve to the left 1,047 feet in
length, a tangent 489 fgeot, a eplrcl curve te the right 189
feet and hoc just entered ‘n go curve to the right when it
was deroiled, The moximum authorized cpeed feor this troin
was 100 milcs per hour on tangent Track and 25 miles per
hour on the previously mentioncd cvrves. Prior to the
cceldent the Dlssel-clcetric units and the cars had bouen
riding smoothly,

Ag No, 18 wns annren .ching the curve on which the
accldent occurred the speed wos 235 miles per hour, s
indicated by the spond~reco”uer tapc, ond the nrineﬁen
vere nointairing o lookout ahe~d from their rcspective
pogitions iIn the control compnrinent at the fronv of the
Tirst Dlesel~electric urit, The members of the troin crew
were in various lccations throuvcshout the corrs of the train,

The engineer snid that between points 16 nd 2 riles
west of the point of nceident the dynamic rctarding Arronsce-—
ment wos in use to control the npmbd cr. the cdescending grw le,
«nd thet The throttle wos in idling posit.on. A% A polnt
cbout 2 mi.es wect of the point rhore the derailrent occurred,
he moved the transition lever from mosition for dynamic
retardation toc aorics rositicn, mads o l4-pound broxe-plpe
rcduction with *the ~utcmatic broke valve, and titen recleased
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sormc brake-cylindcer nressure on the Diesel-clectric units

by use of the independent brake valve, The engineer said

he observed by the speed indicator that ro retarding c/fect
had resulted from the alr-brake application, cnd that he
made another 1l4-pound brake-pipe reduvction at o point npout
1.5 miles west of the point of accident. At this time llo,
18 was noving on » 1.42 percent descending grade. The tuvo
broke-pipe reductions, thich were not released, totaled £3
pounds, ond reduced the brake-plpe pressure to about 82
pounds, When the engine prssed the speed-1limit signs,
located cbout 4,80C Teet west of the point of dercilment,
the smeed vog 83 mliles per nour, and he said he placed the
autometic breke valve in emcrgency position snd moved the
throttle to "off" position. The engineer scid that the
broke-pire exhausts following the service and the cmergency
reductions were of proper duration aad velume., The Tircman
snid that, when the speed was not reduccd by the service
application of the brakes, he called a vnrning %o tne englncer,
whe at that time "rag moving the bLrake-valve hondle to
cmergency position. The members of the traln crew said they
felt « slight application of tne orake shoeg as the traln
passed West Winslow, the usual plice “there 2 brake anplication
is initiated to recduce specd for the curve on which the
deraillment cccurred, then thcosc cmployvees observed that the
spced was not being reluced, The dercilment occurred before
action could be takcen by any member of tno train crer to
stop the trein. The elrpsced timc betieen the first ornke-—
pipe rcduction ond the timc of the derailment ros about

73 scconds.

Erxamination of the trrck througheut a considerablce
distance uveetwrrd from the point of dcrailment disclosed
no track condition that could hove centributed to the couse
of the derrilment. Thke surface, clinement and goge of the
track on the spirrsl and on the curve involved tere well
mnintained for the moximum authorized speed of 25 miles por
hour.

The first mark on the track structure was an angular
peening of the metal on the outside edge of the ton of the
head of the north, or high, rail. This mark storted at 2
point 184,85 feet east of the west ead of the receiving end
of the spiral and continued eastunrd a distance of 52 fect
into the full curvature of 8°. At the 208t end of this mark,
two marks eppeared on the ecorth ot neints 50 »nd 72 inches
nortr. of thz cecnterline of the enstrnrd mrin track, and
apparently were madce by the first unit as it struck the
ground., From this point castur.rd the ground north of the
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enctward moain track wes deeply churned by tho derailed
equinaznt, There wos no flange wnrls on the rallis or hetrcon

Lu raile, and there was no mark on thc f11qtcn tihwe treods,
or the side surfaccs of the henls of th ioael—eleCI ic
unites To indicrte that any of these whlcls nad touched ste

~reound trithin the limits of the track structure. Yhe
crlculnted overturning speed for the Dliesel=clectric units
2% the point of derailiment wos 71.3 miles per hour. Ex-uinr-
tion of tlhe speod—recoraer tope of the ongine ladicotoed Shot
thie speed varied between 1 and &2 miles per hour thirouioat

b distarce of 14 miles imrmedintely west <f tre point of

der ment, and was 33 miles rer hour at that point. There
A8 no 1nd*0f+1on of ~ny retordation immedintely prior to

The acelcdent as » rosuit of the brakes belng applied, After
the nccldent the speed recorder wns tested wnd found to be
accuratc. This invastligation disclosed no contributing factor

i
or canse other tieon e.iccssive snhood.

Examination of the Diesel-clec fric units disclosed that
the troction—-truck agsemblies were in good condition, all
wkcelu verc tizh? on tineilr axles ond wcere properly spoccd.

The throttle lever was in notch No. 1, the first pulling
noteh beek of 1dling position, the troneition levir was in
Serics, the reverse lever wong in tral position, the
n :
o

indecpendent brake valve was in m and the
automatic breke valve wos in OW’I? s.tion, The automntic
brake valves in the front and the cchfol compartments
and their rclated rotair vrlves weore dlrﬁnfed for control

of the alr-brake system from th:s Tront ccn*rol corpartment,
All angle cocks and stop cocks in the varlouc air lines

were in position for proper use o7 The train alr-broke
system., All b“ﬁkn~plnc toge wore removed, nd inspcction

by use of o light and by rollinz 2 3/4- tngh stecl brll
through them disclosed them to ho froc of dcofects. Tests of
the alr-broke cquipment disclosed ne condition that would
prevent application of the brakes. The travel of the brakoe—
cylinder pl ftons of the sgoven undomoged cors wog within Shc
requircements of the c“rrler. A1l brokce shoes throughout the
train, cxcept the eighth ~nd the ninth cars, wiich were
cquipped vith disc brokes, were overherted and considerable
metnl hod been lost as a rcsu+b of the metnl having become
softencd. The trceads of 11 wihecels birrked by trond contoact
including 11 the vhecls of the Diescl-eloctric unitce, berc
numcrous spots of surface welded brike-shoe metrl., Thes
spots wereo rore or lues uniformly gpnced nnd vericd ?D'"eer
7/4~1Pcb /md 1-1/2 inches in diarmcter and wers r~bout 1/32-
inch uhlck. Tho genorel car Torcmon at Wineglow sold that

he had never secn vheels cnd br-lie-shocs of passenfer—train
cars and cnglnee in the s:me condition s those of No. 18 on
the day of the occident.
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Lauge

It is found that this accildent was coaused by eXcessive
. speed on a curve,

Dated at Yaghington, D. C., this third
day of November, 1948,

By the Commission, Commiscioner Potterson.

( SEAL) V. P, BARTEL,

Secretary.



