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REPORT OF THE DIRRCTOR OF THE SUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDNENT »HUCH OCCURRED
ON THE TEXAS & PACIFIC RAILTAY AT COLORADO,
TEXAS, ON APRTL 10, 1933,

June 18, 1823,

To the Commissaion:

On Aprail 10, 1933, there was a leriilment of a pas-
senger train on the Tex-.s & Pacific BRail.ay at Colorado,
TeéX., resulting in the ds=atk of one ermplovee, ani the in-
jury of two passengers.

Location and m=athoi of operition.

This accident occurr=i on the Baird Sub-Divasion of
the Rio Grande Divieion, extaniing betweesn Baird and Bag
Springs, Tsx., 3 dastance of 127.5 milas; in the vacinaty
of the pownt of accident this 1s a single~track line over
whaich trains are opsrated by tame-t-ble and train orders,
no block-sianal systen being in uwse., The accident oc-
curred on the main line, on a fill adout 15 fea2t 1in heipht,
at a point 1,430 fast wust of tne station at Coloralo,
batwesn the switch frog and switch points of tnz west
gwitch of the passing track, i triilinz-point svWitch fer
westhound trains which leads arziually off the main track
to the south; approaching this point from the east the
track 15 tangent and the grale practically lavel., The
truck 18 1a11 4vth 75-pound rails, 3¢ fz3=2t inr length,
with an avarags of 18 oak ties to the r+il-length, single-
spiked, tic-plated, ni nallastad with cinders. The gauge,
elevation and alinement were an good condition. It Was
raining at the tine of the accinent, which occuried at
about 7,55 a. m,

Description.

Westhound passenger triin Wo. 15 en route from Dallas
to El Paso, Tex., consisted of two Dagsaze cirs, one nail
car, two coaches, ani one Pullman Sleepang car, 1n tae
orier na.ed, hauled »y enzgine 701, and wis in charge of
Coniuctor Durnell .nd Zngineran Pric=s. The cars were of
211 stzel construction, w#ith the excaption of tas Ffarst
and list cars, Thas traain left Coloraip, the last open
office, at 7.54 1. n. 22 ninutes late, and after having
rrocezded a short distances was lerailed shile tr.veling
at a spesd shown by a spead racorder tape to aive been 1l
21l 8 an hour.
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Engine 701, together with 1ts tender, was derailed
the right, and came to Testy tovtom sicfe up: down thele;- o
bankrment, badlvy damaged, *he head end of the engine being
approximately 1235 feet west ©° the znitial point of derail-
ment, the first car was partly derailed but Temained upright.
The employee killed wag <he engineman,

Summary of ewidence.

Just after leaving Colorado, Fireman Orr was standing
on the deck of the engine holding the firing valve and the
first knowledge he had of anything wrong was when the engine
started bouncing on the ties, The first intimation other
members of the cres had of anything wrong was when the air
brakes were applied in emergency. Immediately after the
accident, Conductor Durnell examined the track and found
that there was a broken rail on the north side of the track,
the north wheels of the rear truck of the first car standing
on the web of the gauge side of the owverturned portion of
this piece of the broken rail, while Fireman Orr noticed
that a piece of the broken rall was wedged between the
brake shogd and right front draving s#heel. Section Foreman
Logan, Who has jurasdiction over the section of track on
which the ascident cccurred, was only a short distance
from the point of accident at the time of 1ts occurrence,
and on arrival at this point immediately 4fterwards made an
examination of the derailed eguipment; however, nothing
was found that would have contributed to the accident.

He thought the rai1l broke under the weight of engane 701,
as the break was fresh. Conductor Durnell stated that no
trouble was experienced with the air brakes in making the
various stops en route on this trip, and Fireman Orr stafed
+hat there was nothing wrong with the engine of any Cconse-
quence.

The ra1l which broke was made in November, 1902, and
laid in the track at the point of accident either late in
that year or early in the year of 1903. The receiving end
was intact and fully bolted to the adjacent rail, and the
r21l was broken apparently into eight pieces, the lengths
of which, beginning with the rail joint at the east oI
receiving end, were gs followg. 8 feet 6 inches; 3 feet 9
inches; 3 feet 9 inches; ¢ feet; 4 feet 5 inches (missing);
1 foot 11 inches; 1 foot 9 inches; and 1 foot 11 inches.
Although diligent search was made for the missing section,
1t was not located.

Inspection disclosed the fairst mark of derailment
to be a wheel-flange mark on the gauges side of the base of
the south rall, tnis mark then appezred on the tieo and
extended gradually toward the Tizht, followed hy numerous
other flanze marks which led off the ties to the right at
a pnint about 78 feet distant. About 5 feet from wheTe
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the first mark appeared on the base of the south rail
there was a flange wmark on the gauge sade of the web of
the broken north rail, extending for a distance of 5 feet,
starting at a point 40 inches west of the rail joint at
the receiving end of this rail; the western end of this
largest section of broken rail was partly turned over
and twisted outward. Leaving this piece of rail the
flange marks were not clearly defined for some distance,
then they appeared again and finally led off the ties
1o the north at a point 28 feet from wheTre the mark
appeared on the web of the broken rail,

Maintenance of Way Engineer Gaines was of the opinion
the accident was caused by a broken rail, due to a defect
in 1ts general structure, stating that examination dis-
Closed the head of the rail to be of a coarse, granular,
structure, somewhat aifferent from the general structure
of the web and base, while microscopic examination disclosed
dark lines or streaks running through the head.

District Roadmaster Johnson walked over the track at
the point of derailment on the day prior to 1ts occurrence,
and 3 thorough inspection pade at that time disclosed noth-
ing wumusuval; the gauge, alinement, and elevation were 1in
good conditaion,

Genaral Roadmaster Bettle inspected this section of
track from the rear end of a passenger traan, four of fave
days prior teo the accident, and noticed nothing unusuzl
at that time.

Master Mechanic Blue made an inspection of engine 701
subsequent to the derailment and found no defect that would
have contributzd to the accident. There wys lateral
motion of 3/16 inch in the driving wheels, 17/32 inch in
the front wheel of the leading truck, and 1/3 inch in the
rear wheels of thig truck, while the lateral in the trailer
truck wheels was about 1/2 inch. No material aindication
of wear wzs found on the wheel flanges, this engine having
received general Tepairs at Marshall om March 8, 19233,

at w#hich time all the tires were turned,

Engine 701 1s of the 4-6-3 type, having an engine
wheel base of 34 feet 7 inches, and a total wheel Dbase,
engine and tander conbined, of 71 feet 6 3/4 inches. The
weight of the engine leaded 1s 275,080 pounds, and the
total loaded weight, engine and tender, 1is 450,080 pounds.
Careful examination of the engine failled to disclose any-
thinz which could have contributed to the accident.

Eastbound passenZer train Wo. 2, the last train %o
rass the point of derailment Prior to the accident, Passed
that point less than 1 hour and 15 minutes before the ac-
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cident occurred, and at that time nothing unusual was notic-
ed by members of the crew.

The broken rail was branded "National Steel Co. 7502
ITTITITITIII." The first fracture, nearest the receiving
end of the rail, started in the head at the uppsT COrner,
on the outside, The second fracture occurred at the same
corner and side of the r2il; the third fracture at the
upPer <corner Of the gauze sadey the fourth fracture was
1n the same place as described for the first and second.

A shallow zone of metal next the running surface broke
with an obligue shearing fracture, commén 1in appearance to
the fracture of rails whach have bmen in service and sub-
Jected to the cold rolling action of the wheels. The
balance of the fractured surfaces showed fine gratular
m2tal; sound steel.

The running surface of the head showed flow of the
steel, with the formation of fins along both the gauge side
and the outside corners of the head. Conditions of service
had exhausted the toughness of the metal next the running
surface.

Four bending tests were made on the second and third
fragments from the receiving end of tne rail. The rail wais
placed on supports 2 feet apart and loaded at the middle.
The results were as follows:

Loaded on the base, Ultimate strength, 144,300 1lbs.
Loaded on the head, - " n 174,800 1bs

Loaded on the outside of the head " 65,200 1bs.
Loaded on the gauge side of the head " €.0,600 lbs.

When tested in sidewise direction, 1ts strengtn was far be~
low 1ts ability to sustain dairect downward lecads. Under the
downward bending test the rail deflected 350 before rupture.
In each of the other tests the rall displayed great rittle-
ness, the deflection being negligible in each case.

Conclusions.
This accident was caused by a2 broken rail.

The tests showed that the strength of the rail in a
lateral darection was very much less than i1ts strength when
testad an 2 downward diTection, this lack of strength being
coupled with great brittleness, and the indications are that
the nosing of the engine was the proximate cause of the rup-
ture of the rail, causing lateral strains in the head, and
resulting in the fracture of the rail, the fracture beginning
at the upPer outside corner of the head.
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The emplovees involved were experienced men, at the
time of the accident none of them had been on duty in vio-
lation of any of the provisions of the hours of serviée law.

. Respectfully submitted,
w, P, BORLAND,

Director.



