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Railroad:

Date:

Location:

Kind of accident:
Train involved:
Train number:

Encine numbers:

Consist:
Sneed:

Oneration:

Track:

Veather:
Time:
Caosualties:

Cause:
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SUMILARY

Atchison, Topeka and Santa

April S, 1947
Otero, N. lex,
Derailiment

Passenger

- 18

Diegel-electric units
16-16A-168-16C

13 cars

72 m. p., h,

Tnv-3094

hrdd
hy

e

Timetable, *rain orders and
automatic block~signal system

Single; 1°30' curve; 1.367 nercent
ascencing grace eastward

Clear and dusk
£:53 n. m,
32 injured
D

e
Fousing

fecvive traction-truck gear-
O 1
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INTERSTATE COMMERCE COMMISSICHN

INVESTIGATION NMC. 3094

Il THE MATTER OF MAXING ACCIDENT INVISTIGATICN REPORTS
UIFDER THE ACCIDEINT RZPORTS ACT OF LAY 6, 1210.

THE ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANTY

May 26, 1647

Accident at Otero, . Mex., on Apr:1l ©, 1947, causcd

)
by a defectivec traction-truck gear-housing.

1
REPCRT OF THXZ CCIMISSICU

PATTERSCON, Commissioaer:

On April @, 1©47, there vas a derallment of a
nassenger train on the Atchison, Topera and Santa Fe
Railway at Otero, M. ilex., which resulted in the injury
or 38 passengers and 1 dining-car emnloyee.

1

Under authority of section 17 (2) of the Interstate Com-
merce Act the above-entitled proceeding was referred Dy the
Commission to Commigsioner Patterscn for consideration and
digposition.
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Location of Lccicdent and lfethod of Coneration

This accident occurrsd on that part of the Merr Mexico
DiVLSlOU extending between Les Vegas and Raton, N. Mex.
110,86 miles, a single-track line, over which traing are
operated by timetable, <train orderg and an avtomatic bloci-
slgnal system., At Otero, 105.4 miles east of Lcs Vegas, &
siding 2,178 feet in Lenrth parallels t‘e main track on the
north, The west and the east switchies of thieg siding are,
respectivelyr, 1,183 feet west and 1,025 feet east of the
statlon. The accident occurred on the mailn trock at the
Trog of tne wvest gidine-switch, and the general derailnent
occurred at the east gidinz-suitch. From the west there
are, 1in succession, a Uangent 2,504 feet in length, a 17 1r'

curve to tThe right 631 feat, o taqbent 1,419 fcet anl a 1°7

curve %o the left 859 Teet to the point of accident and 202

T”eﬂt easivard, tlhen there is a tangent 1,885 fect to the ea-=t
1ding—gvi teh and 278 feet eastward. At the point of accident

tbe grace 1s 1,367 porcent ascending eastiard.
3etween the clearance points of the main track and the
siding tho distance beftieen the conterlines 1s 15 feet. The
strvrcture of the main tracxkx congists of 110-novnd re“, 38
fect in length, 2oidé new during 1828, oo an average of 24

)
ct
€
O “3

treatod ties to the rail TQQgtn. T is Tully tievnlatod
~1ﬂ~1~—ﬂpikud, provided with 4-lhole aasle bars and an

.

averaze o7 4 rall anchors por rail length., IT¥ 1s ballasted
with slag to a depth ol 10 iacnes. Thne turncuts of the
siding switches consist of 110-pournd suvitch-poin®ts, 18,5
Tcet in length, 110-pound rails and o. 10 spring-rail tyve
frogs. Guard ralls are provided at frog locations.

Operating rles read in part as Jollows:

ENGINENEN,

457. Theoy must look back frequﬂﬁ tly, and
eapeclally while rouﬁding curveg and passing
over ftrack covered by s.ow orders, to detcct
any defects in their train ané for signals,
and must require fireman and brakeman to co

likewise.

bl

The maximum avthorized spesd for this
miles per hour on tancent track, and 85 mil
curvc at the point of accldent.

Ttrain sras 100
gs mor hour on th

u
b3 ke

Description of Acclicdent

> ssenger traln,

Ko 18, an cagt-bound firsti-class ne
T JBA, 1683 ~nd 160

~d OL Dicsel-clectric units 16,

o .
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coupled in muliiple-unit ccntrol, one baggage cor, one club

car, five sleeping cars, one lounge car, one dining car end

four sleeping cars, in the order naned, All cars “rere of

lightvelg ‘ht-steel constr* tion. Thie train passed Hebron,

the last open office, €.6 miles vest of Otero, at 6:47 p. n.,

16 miautes late, and wnlle 1t was moving at a speed of 73

miles per hour the front wheels of the front truck of the

second Diegel-electric unit were derailed at the frog of the

turnout of the west siding-switch at Otero. These wheels continuet
in line with the maln track a distance of 2,000 feet to the turn-
out of the east siding-switch, where all ‘heels of the second,
third and fourth Diesel-electric units, an¢ the first to eleventh
cars were derailed,

Separations occurred between the third and fourth Diessl-
electric unlts, between the fifth and sixth cars, betwvecn the
slxth and severith ca.s, between the seventh and eighth cars
and between the eighth and ninth cars. The first three
Diecgel-electric units stopped with the front end of the first
unit 1,128 feet cast of the point there the gereral derail-~
ment occurred. The second and tnird units remained upright
and in line with the track. The fourth unit stopned on its
ri~ht slde about 10 fect south of the main track and narallel
to 1it, and ahout 90 feect trest 07 the west ead of the third
unit. The secend and third units were slightly camamed, and
the fourth unit was badly damaged., The first car storned on
1ts ripnt side about 12 feet south of the main track and
parallcl to i1it. The second car stomped in line with the
first car and lcancd to trhe south at an angle of about 45
degrees. The third and foorth cars stophed upricht and in
linc vith the second car. The fifth car stopned ia line
with the fourth car and leaned to the south at an angle
ol about 45 dcgrees. The sixth car stopped nn 1ts left side,
about 75 fect vest of the fifth car, across the track and at’
an ancle of 70 degrees to it. The SGVenth car stommed upright,
iamedlately regt of the sixth car, across the track and at
rizht angles to it. The eighth car stonped unrignt, acrose
the track and at an angle of 45 degrecs to it, vith its front
end againgt the front end of the seventh car, and its rear cnd
about 40 fcet north of the track. Tre ninth, tenth and eleventh
cars stonped upr_bht and in line with each otner itk the
front end of the ninth cer about 47 feet north of the track
and against the rear cnd of the eighth cer, an’ the rear end
of the clceventh car on the roadbed. The first to ninth cars,
inclusive, verc badly damagcd. One side of the sixth car vas

crushed 1“”ar and the ontire supecrstructurc was out of
sguare. The re malnder o the @C”allﬁd cars trerc slightly
damaged., Tre Diescl-clcoctric units and the cars vere equipned
ith tightlock couplers. The senarations occurred eg a recult
of brokten couplers,

— ———

PR S
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The weather was clear and it was dusk at the time of
the accident, which occurred about 6:53 p. m,

Unit 18A, the second Diesel-electric unit of o, 18,
is a booster unit of the 4-0-4 type, and vas built in 1946.
It is 50 feet long over the pulling faces of the couplers,
and its total veight in working order is 232,810 pounds.
This unit is provided 'rith two 4—heel traction trucks of
the swing-nmotion egualized Hyme. The vheelbase of each truck
is 9 feet long, and the trucks ere spaced 30 feet between
centers. The cdiameter ol the front wheels of the front truck
1s 39-1/2 inches. A traction motor is mcunted betireen the
wheels on each exle of each truck, and power is transmitted
to each axle By a pinion on the armature shafting engaging
a gear on the axle. One set of gearinc per axle is used, and
the gears ars mounted parallel with the inner surface of a
driving wheel and adjacent to it. Each set of gears is encased
in a gear housing. Eesch housing is constructed in two parts,
The outer dimensions of each housing are about 49 Inches long,
6~1/8 inches wide and 20.5 inches high, and is of a gene.al
irregular polyhedron-shape. The lower half veries from 3/16
to 3/8 inch in thickness, aad weighs 80 pcunds. The lover
and the upper half of each housing arc connected at the center-
line at each end by a heat-treated bolt, machined to 1 inch
in diameter., The bolts are 7-1/2 inches long below the
head, and are inserted %hrourh l-inch holes in bolting
brackets. According to snecifications of the carrier, these
bolts arc applied with the heads uptard, and are held in nlace
by a lock-washer, a nut and a 5/15-inch cotter ey annlicd
below the lower edge of the housing., In addition, a sefety
strap, constructed of sz%rin steel 3/8-inch thick by 3 inchcs
wide and bored for the insertion of a 1-ingh bolt, is so
designed that it fits over the bolting brackcts of each half
or the housing. Onc leg of the safety strap flts betwveen
the head of the bolt and the bolting bracket of the top halfl
of tho housing, and the other leg fits between the lock-vasher
anG the bolting bracket of the bottom half of the housing.
The upper leg of the safety strap 1s provided with a U-shape
arrangement fitted on the head of the bolt to prevent rotation
of the bolt, and » cotter key is inserted above the head of
the bolt to prevent upivard movement of tre bolt. If the
cotter key, the nut ancd the lock-iasher are missing from the
lower end of the bolt, the safety strap prevents the tvo
members of the houeing from becoming separated. When the
housing is secured in place and 39-1/2-inch wheels are used,
the maximum clearance between the lower surface nf the pear-—
housing and the tops of the rails is 5-1/2 inches. During
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the trip involved unit 16A was assembled in the traii so

that the gears of the front traction-motor of ftlie Tront

truck werc on the north side, and the pinion end of the gear-
housing vas trailing. According to ¢ata submitted by the
carrier, the front ttheels of the front truck of unit 1L6A vere .
turned to full contour on February 18, 1947. The last
inspection and repairs of this unit were completed at Barstou,
Calif., on Aoril 8, 1947. At trhat time there vere flat spots
on the front wheels of the front truck of this unit varying
between 2-1/4 and 3 inches in leneth. These flat spots trere
reduced to about 2 inches in length by grinding the surface
of the ftread.

Discussion

No. 18 vas moving at a specd of 73 miles per hour, as
indicated by the tape of the speed-recorder vith which the
Tirst Diesel-electric unit was equipped, on a 1°30' curve
to the left, vhere the maximum authorized speed was 85 miles
per hour, when the No. 1 pailr of wheels of the second uait
wvere derailed to the left in the inmediate vicinity of the
frog of the wvest siding-switch at Otero. A%t this point the
superelevation of the curve was 4 inches. The derailed vheels
continued in line vith the main track to the east siding-
swltch, where the general derailment occurred, Prior to
the time of the derailment, the Diesel-electric units and
the cars were ridiang smoothly, and there vas no indication
of defectlve track, nor of any obstruction having becen on
the track. The track vas well maintained,

As Yo. 18 was approaching Otero, the engzinemen, and
a roadmaster who ras in the control compartment, were
maintaining a lookout ahecad from the front control compartment
of the first unit. The members of the trailn crew were in
various locations throughout the cars of the train. The
Tirst these cmployces knew of anything heing trong was when
they felt several scvere surges of the train, then the braxes
became applied in emergency as a result of the derailment,

The first mark on the treck structure was a scraning mark
on the planking inside the north rail of the main traclt at
a track motor-car set-off, located 4,75 miles west of the
west slding-switch at Otero. This mark was avtout 6 inches wide
and 1ts outer edge was about 3 inches inside the sage side of .
the north rail. Similar marks appeared on the nhorth inner
zuard rail of a bridge end on the planking of several Track
motor—car set-offs east of the first mark. The last mark
appearing at a set-off was 149 feet west of tie »noint of

-
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accicent.’ There were scraping marks on the north side of

the rigid wing-rail and the ‘oot guards of the froz of the
turnout of the west eiding-switch., This froz is of the
soring-rall type. The frog »point rras onen 7/8-1inch, anl threre
25 o Tlange mark on the left side of the frog and 6 inches
east of the frog point. Opposite the marks on the froz heavy
abrasive riarks appeared on %the south edge of the guard rail
located inside the south stock rail of the main track, and
the spillcs on the south side of these rails were raised from
1/4~inch to 1 inch. Eastward from the flange mark on the
‘rog point, there vias a flange mark exvendiag outward
dlagonally 47 feet 8 inclies across the “on of the head of the
no,th rail. At a point 3 feet 3 inches eastward a single
Tlanze mark appeared on the top of s tie inside the south
roil, Then single flange marks appeared on the tops of tie
at points varring from 8 to 10 inches outside the north rail
anc inside the sovth raill throughout a distance of 2,018 feet
to the neel of the frog of the turnout of the east siding-
switch, The lonz-point rail of this frog vas broien, the
sviteh points were torn out, and the stock rail waes overturned.
The frack ves torn un from this point castward to the point
wnere the second Diesel-electric unit stopned.

Iramination of the second Diesel-electric unit discloead
thet the lover half of the gear-housing, located inside the
lelt front whcel of the front truck, had become disconncctcd
at the front connectlon and had dropned downvard rrom its
normal position. The gpecifications require that this type
oY gear-housing must be secured by bolting the upper and
lower halves together at cach end by l-inch Tfitted bolts held
in place by safety strans, lock wrshers and nuts, A cotter
ey must be uscd at the top to prevent the bolt from risirng,
and a cotter key must be used at the lower end of the bolt to
insure that the nut and lock—asher will no*t cdrop off. After
The accldent, the bolt, safety strap, lock-wvasher, nut and
cotter Leys tere mlssing st the front bolting location. The
bolt at the rear bolting location wes in nlace, together with
its salety strap, upper cotter kery, lock-washer and nut, but
the lover cotfter xey was missing and the lower portion of the
bolt wac bent backwerd at an angle of 30 decrees. The de-ree
of angularity to which the rear bolt wras bent inciceted that
the lower half of the gear housing had dromned 11.5 inches,
or € Inches below the tops of the rails, The rails in this
territory are 5-1/4 inches hich and ars 1lald on tieplates
3/4-inch thick, a total of 7 inches; therefore, she bottom
surface of the zear-housing wvould clear tihe tops of the ties
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1l inch, but would strike any object between the rails that

was more than 1 inch above the tops of the ties. , The marks

on the track structure indicate that when the gear housing
struck the rigid wing-ra’l of the frog the gear housing vas .
Ceflected against the left front wheel of the front truck with
sufficient force to compress the wheel [lange against the
spring wing-rail, and the wing-rail was moved northward a
sufficient distance for the wheel flange to pass ta the left
of the frog point a-c to mount the frog. Durirg this movement,
the back of the fla..: ¢ the right front wheel Tore ansalnst
the inside face of the onard rall with such foirc: chat the
spilzes were railsed and the guard rail tilted sufiiciently to
peirmit this action., The back-to-back measurement of the
wheels involved was 53-5/16 inches. The flange of the left
wheel struck the movable frog point with such force that the
hold-down horn and housing were bent out of proper alinement
anc the frog point remained siightly open.

The housing involved hald been drazging throughout a
distance of not less than 4.75 miles immediately wést of the
west siding-switch at Otero. Under the rules, enginemen are
required to inspect their crains rounding curves. The engineer
sald that he had inspected the train as it rounded curves %o
the »isht, and the fireman said that he had inspected the train
as 1t moved on curves to the left, including the curve on
which the accident occurred. Neither of these emnloyces had
observed any indication of dragging equipment prior to the
accident.

The freont wheels of the front truck of the second Diesel-
electric unit had been turned on a lathe to »roper contour
and were placcd in the truck on February 18, 1947. At this
time the gear-housing was bolted into nlace. The Dicsel-
cleetric unit involved received periodic inspectlon and repairs
at Barstow, Calif,, on Anril 3, 1947, and the last trip
inspcetion and repalrs were complcoted at that point on April
g,

After the accident cxamination disclosed that the bolt
hole in the bolting bracket at the front end of the unper
half of tke gear housing was elongated 1/8-inch by uecar and
the upper surface of the bracket was worn arounc the bolt
hole in an arca equivalent to the maximum diameter of thc
head of a l-inch bolt. This fsrea was slichtly cupped, which
condition indicated that the bolt had becn loose and had
rotated throughout a considerable period prior to the accldent.
Ingpection of other Diescl-elecctric units cquipped with similar
gear housing disclosed that some of the safcty straps on the
units were broken at bend locations, because Tillets were ot
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provided. The agsistant general mechanical officer said
that in his opinion the safety strap involved broke at the
upper bolt hole and that the bolt was sufficiently loose

“o rotate., The loose condition of the bolt was further
aggravated by vibration caused by the presence of flat spots
on the -theels Involved., He could assizn no reason why the

lock-washer anc. the nut became lost from the lower portion of
the bolt.

Since the investigation of this accident, the cerrier
has revised the specifications of zear housings so as to
incrcase the thickness of the safety straps, to provide
fillets at bent locations on the safety straps, and to use
1-1/4-inch bolts instead of 1l-inch bolts. These bol%s will
be secured at the lower end by lock-washers and castellated

nuts held in place by cotter weys placed through notches of
the nuts,

Caus

It is found that this accident was caused by a defective
fractioa-truex gear-housing.

Dated at Washington, D. C,, this twenty-sixth
day of llay, 1947.

By the Commission, Commissioner Patterson,

( SEAL) W. P. BARTEL,

Secretary,



