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INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THEE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHIGH OCCURRED ON THE
DENVER AND RIO GRANDE WESTERN RAILI0AD NEAR WACO,
COLO., SEPTEMBER 5, 19286.

Ockober 8, 1926.
To the Commiesion:

On September 5, 1926, there was a derailment of
a passenger train on the Denver and Rio Grande Western
Raiiroad near Waco, Colo., which resulted in the death of
27 passengers, 2 employees on duty and 1 employee oif duty,
and the injury of 45 passengers, 3 employees on duty, 3
employees off duty, 2 news agents and 1 Pullman porter.
The investigation of this accident was made in conjunction
wirth representatives of the Public Utilities Commission of
Colorado.

Location and method of operation

This accident occurred on the Third Sub-division
of the Salida Division, extending between Minturn and Salida,
a distance of 86.84 miles, This 1s a single-track line over
which trains are onerated by time-table and train orders, no
bl ock-signal system being 1n use, The accident occurred at
a point approximately one-half mile west of Wace; approach-
ing this point from the west there is a tangent 1,941 feet
in length, a 2° curve to the left 623 feet 1n length,1,201
feet of tangent, and then a curve to the left of 11°930!
which 1s 285 fect in length, the point of accident being
on the last-mentioned curve, near 1ts western end. The
grade 1s descending for eastbound trains for a considera-
ble distance, varying between 0,80 and 0.09 per cent withan
a distance of 1 mile west of the point of accident, at the

polnt where the accident occurred the grade was 0.32 per
cent,

The track in the i1mmediate vicainity of the point
of accident 1s on the north or left bank of the Arkansas
River; on the inside of the 11°30' curve there 15 a very
high wall of rock, space for the roadbed having been cut
out of the base of this rock. On the outside of the
curve there 1s a slope of about 15 feet down to the level
of the river, which was rather shallow opposite the point
of accident. The track 1s laid with 85 pound rails, 33
feet 1n length, with an average of 19 ties te the rail-
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length}\tle—plated, double-epiked on hotn sides of the rails,
and ballasted with .bout 6 inches of slag. The elevation
maintained on the 11930' curve was 4 inches, while the gauge
was 4 feet 9 incnos. The general maintenance of the track
wag good. Unier a time-teble rule the speed of all trains on
sharp curves is restricted to 30 miles an hour.

The weathcer was clear at the time of the accident,
which 18 thought to have occurred at about 11.05 a.m.

Description

Eastbound passenger train No. 2 consisted of one
baggage car, one smoking car, oné coach, four Pullman cars,
two dining cars and five Pullman cars, 1in the order named,
hauled by engine 1604, and was in charge of Conductor Cope
and Engineman Hezrpending. The 6th, 8th, 9th and 13th cars
had steel underfrauwes and vestibules, while the others were
of all-steel counstruction. Thig train left Tennessce Pass,
21.50 mileeg from Waco, at 10.288 a.n. according to the train
sheet, 56 minutes late, and arrived at Malta, a distance
of 9.29 miles, at 10.41 a.m,, having maintained an average
speed between the two points of 39.96 miles ver hour. It
departed from Malta, which 1s approximately 11 miles from
the point of accident, at 10.48 a.m,, 58 minutes late, and
was derailed near Waco while traveling at a speed thought
to have been about 40 or 45 miles per houT.

Engine 1604 came to rest on 1ts right side 1in
the Arkansas River, with 1te head end about 256 feet beyond
the approximate point of dersilment; the tender was di-
rectly in the rear of the engine and was also on 1ts right
side. The baggage car was bottom up between the engine and
the track and nearly at right angles to the track, with
the smoking car resting diagonally across the rear end of
the baggage car. The coach came to rest on 1ts right side
with one end on top of the smoking car and the rear of the
tender and the other end on the opposite bank of the river,
this car apparently at one t:me had been standing perpen-
dicularly in the ai1r. The farst Pullman car came to rest
on 1ts left side with 1ts forwsrd end jammed into ihe
wreckage of the first three cars at the point where they
were on top of one another, The sccond Pullman car, which
was the fifth car in the train, turned over on 1te right
side, the head end remaining on the embankment and the
rear end resting in the river, while the si1xth car re-
magined upright with i1ts head end close to the river and
1ts reag end resting on the roadway. With the exception
of the derailment of the forward truck of the seventh car
none of the other cars was derailed or damaged. The major-
1ty of the passengers killed were in the rear end of the
smoking car and the forward end of the coach, whilce both
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of these cars were so0 badly damaged as to be considered a
total loss. The employees on duty ¥illed m~ere the engine-
man and a road foremin of equipment who was operating the
engine at the time the accieent occurred.

Summary of evidence

Fireman Willingham said Road Foreman of Equip-
ment G. M. L1llis took cnarge of the engine at Tenncésee
Pass and that he seemed to handle the train properliy al-
though when stopping at Malta he ran by the water tank
a distance of about one car-length, necessitating a back-up
movement. Fireman Willingham thouzht, however, that this
was due to an error of judgment rather than to excessive
speed. He said the speed of the train was maintained at
about 45 miles per hour, but so far as he knew nothing
was said to the road foremen by Lngineman Harpending about
using the brakes, although at ome point the engineman told
the fireman that the road foréeman was cgerteinly running
fast. He also quoted Engineman Harpending as commenting
to him on how nicely the engint¢ ran —hen rounding the
curves at high speed. After reaching the tangent track
imigdiately west of the curve on which the accident oc-
curred, Road Foreman Lillis made a light application of
the brakes whoch was held applied for an ainterval of 7 or
8 seconds, followed by the beginrning of a heavier applica-
tion. The brakes took hold oroperly but apparently they
were not applied soon enough %o effect any reduction 1n
the speed of the train befere 1t reached the 11°30' curve,
st1ll traveling at a speed of about 45 miles per hour,
and Fireman Willingham said he felt sure that the train
could not round the curve in safety but that there was
nothing for him to do but to hold on. He further statcd
that the air braxes were testcd at Tenncsseec Pass, that
a running test was made ~hen deéparting {rom that point,
and that the brakes had worked properly at all times.

Conductor Copc said that after colleeting trans—
portation from passengers who had bhoarded the train at
Malta he went back into one of the dining cars to delaver
a message to the steward and had just turned around for
the purpose of leaving the car when the derailment occurred.
He had noticed two applications of the air brakes, the last
application being very chortly before the accident occurred.
He did not think the speed &t this time was more than 30
miles per hour and said he had not noticed any excessive

~ speed after leaving Tennessee Pass. Conductor Cope further

stated that he looked at his watch as soon as he regained
his Teet after the shock of the derailment and it was then
11.15 a.m. It 1& to be noted, however, that if this fig-
ure 1isc correct then the time of train No. 28 from Malta to
the point - of accident was aprroximately 27 minutes, whereas
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1ts scheduled running time from Malta to Waco, about one-
half mile beyond the point of accident, 1s only 20 minutes.

Head Brakeman Angel said the train had been well
handled after leaving Tennessee Pass, and that there had
been no excessive speed en route nor any unusual rolling
of the train when rounding the curves. When within what
he thought was 350 or 300 feet of the point —here the acci-
dent occurred he felt an applicaticn of the air brakes which
reduced the gpeed to the extent of 8 or 10 miles per hour,
and he estimated the speed at the time of the accident to
have been 30 or 35 miles per hour, slthough he said he was
not paying any varticular attention to the matter, EHe also
stated he thought the accident occurred at 11.15 a m. but
that he 41d not look at his watch until 10 or 15 minutes
afterwards The statements of Head Brakeman Angel were
practically coerrovorated by those of Flagman Grout, excopt
that the flagman stated thot the acecident occurred at 11.14
or 11.15 a..1. and that he lookedat his watch immediately
after 1ts occurrence.

Trainmaster Lynch, who was riding on the train,
had gotten off when 1t stoppred at Malta and when again
boarding the train he went forward as far as the second
Pullman from the head end of the train, which was the
T1fth car, and was visiting with his =on, who had been
away during the summsr, and on account of talking with him
he was not paying close attention to the operation of the
train or to the speed at which 1t was running, although he
sa1d there was no unusual_ rolling of the cars. West of the
point of accident they cresscd over to the right side of
the car in order to gbtain a hetter view of some changes
which were being made 1n connection with re-aligning the
track. The speed of the train at this time was about 45
m1les per hour and Mr., Lynch said th t 1t wes when they
were crossing back to their scats on the left side of the
cor that he felt an application of the air brakes, and
at about the time they were in their seats he fe2lt the
shock of the derailment. He was unable to say to what
extent the sir-brake applicstion had retarded sthe speed
of the train, although he estimated thatthe distance be-
treen the point where the brakes were applied and the
point of the curve prowably was 1,500 or 1,800 feet.
Trainmaster Lynch further stated that the first marks on
the tresck which hée could find were on the ties at the point
of the curve, about 2 or 8§iénches from a rail; he was un-
able to ascertain the cause of the accident, there being
no defects either of track or equipment, and that he knew
of nothing e€lge which could have caused the accident except
gxcessive gpeed, €aying 1t was possible that the speed was
gxcessive and that he had not noticed 1%.
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Section Toseran (illon, in-charze of the sectiaom
or which the aceident ocecuried, said the treck was 1n good
condition and +thet he had rever had nny dorailwent at that
point, vhile ou "1 arrivel at the scene, approximately an
hour after the accident occurrcd, ne ras unable to find
any defective condition of {the track which could have caused
the aceilert., He further stated thet he »ad ralked over
this particular portion of the track on the worning of the
accidéent but had not discovercd anything rrong.

Roadiiaster Chawbers caild he rcached the scene of
the accident at about 2.30 p.m. and at oncc ~=de an examina-
t1on of the track but was unable to find arything which
could have caused the accadent. He further stated that
particular attcecntion wae paid to tae track in thig vicinity
and that 1t was maintained 1in ew neorly pcerfect condition
as was pos8ible. It also apleered [roa Mas stateents that
he bad ricden over tris poertiorn of the road on the night
pireceding the accident and at that time the track appeared
to P& 1n good surface and alignnent.

Dirisicn Engineer Darby, who reached the scene at
about 1 10 v.m., so1d tht mecasurecrients of the track were
taken at everv 15 feet for a distance of 150 fect, nothing
wrong being discovered. Mr. Darby found =z aark on the
insi1de of the ball of the outer rail, —hich looked as though
1t had been scrapcd, but said he thought 1t was caused by
sorething under the f1fth car in the train. Scvcral of the
rails were torn out from the track and so1gc were b:oken,
but therc ws nothing about thew to indicatc that a broken
ra1l caused the accident. These rails werc folled 1n 1911,
and while he did not ¥nov when they vorc 1nd 1 thear
present location Mr. Darby caid ne hax heard that they werc
relaid on this curve within the rest four or five vyears.
Notwithstanding the fret thot these rrils wore 15 years
old, Mr. Darby said they showed no perceptible wear, and ex-
pressed the opinion that the acecident was duc to ¢xccssgive
speed. Mr. Darby was askcd 1f he' thought the enginc left
the reils or whether the pressure against the outer rail
vas 80 great a&c to push thet rail outward and he said that
the latter might have been the case, although the tie plates
were not torn out.

Engine 16804 was one of several which had been
delivered to this railroad recently and was o iewhat heav-
rer than thos¢ wnich had been prcviously in use in passcn-—
ger-train service. It was of the 4-8-2 tyre and bad g
total weight, engine and tender lo-ded, of 710,310 pounds,
The e¢xaminatinn of the engine showed that there was no
indication of the pilot having come 1in contact ~ith any
obstruction on the track, nor was anything discovered tend-
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1ng to indicate that there was any cefgctive condition

about the engine which could have coused the accident. The
cngines of this type are designed for use on curves up to
15%,  The lateral notion on the front driving wheels orig-
1nally was one-thirty-sccond of an inch, but this was after-
wards increased to one-fourtn of an inch 1in order to avoid
hub friction.

The time at which this accident occuired was con-
glderably in dispute. The cercon best in position to give
accurate infornation on this point would seecm to be the
train dispatcher, in “hose files appears & note to the el-
feet thet 1t was 11.10 a.m. when Trainmaster Lynch reported
the accident. Considering the fact thiet Trainraster Lynch
had to crawvl out of the car in which he ras rading, cluab
over another car and up on the roadiay, lock over the sit-
uation, ingtruct one of the brake wn to protect the rear of
the train by flaz, 2nd then run a distance of nearly 2,800
feet to a telephone, 1t 1s believed that a fair sstimate
of the time oi the accident would e 11,05 a.m.,which if
cnrrect would show that train No. 2 had traveled at an
average speed of 38,8 miles per hour after 1ts departure
Tfrom Malta.

The investigation developed thatthe passenger-
train performance on this railroazd had not been satisfoc-
tory from the standpoint of naking scheduled rtunning time
and that about two months previous to this accident the
general superintendent of transporfation issued a bulletin
calling attention to the matter and advising that he would
1scue a telegraphic report every merning showing the per-
centage of passenger trains on each divigion ~hich wade
scheduled running tiwe during the preceding 324 hours. It
appeared that the i1ssuance of the bullctin reiferred to,
followed up by the daily reports concerning the passenzer-—
train performance, resulted i1n the stubordinate officials
continually talking with the train and engine-gervice
¢aployees for the purpose of having them make a better
showing. A check of the train sheets covering that part
of the Salida Division extending between Malta and Salida,
a distance of 55,89 miles, disclosed that during the month
of August 1t was a watter of almost daily occurrence for
an eastbound train to make up 30 minutes lost time be-
tween these two points, even after allowing for delays
on account of station work, in several instances the lost tine
nade up varied from 40 to 45 minutes. It 1s true that
the schedules of the traing involved were compsratively
5low 1n some locations, but when consideration is taken of
the size of the trains, the nature of the country traversed
and the fact that in the territory in question there are 35
curves varying between 8° and 14°, with innumcrable curves
of less than 8%, 1t 18 apparent that the prompting which
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originated in the office of the superintendent of trans-
portation has had considerable effect. On August 17

the superintendent of the Pueblo and Denver Divisions
1ssued a bulletin to the effect that enginerien on pas-
senger trains wére running at excesslve speed on curves,
although a check of the train shects of those divisions
di1d not indicate that the average specds were qulte as
high as those attained on the Salada Division, nor were
there as many trains which ran et those higher rates of
gpeed., A check of the records did not reveal any warhn-
1ng of a similar nature 1ssued by the superintendent of
the Szlida Davision. To what extent this desire for
making up lost time i1nfluenced Road Foreman L:llis in
taking control of the engine away from Engineman Harpending
18 a matter of conjecture.

Under the time-table rules the speed of all
trains on sharp curves i1s restricted to 30 miles an hour.
While 1t 1s the practice of the engineering department to
limit the elevation of such curves to 4 inches, yet ac-
cording to the recommended practice of the American Rail-
way Engineering Association the theoretical elevation on
a curve bf 11°30' for a speed of 30 miles per hour would
be 6.81 inches, and while 1t can not be said that with an
elevation of 4 inches instead of 6.81 inches there would be
serious danger of the overturning 1limit being reached,
yet 1t 18 clearly apparent that the speeds allowed can not
be exceeded without approaching the danger point for a
curve of such a high degree. 1In this connection attentiom
18 called to the fact that the maximum curvature between
¥alta and Salida 15 14° which according to the samc Tecom-
mended practice previously referred to would call for a
theoretical elevation of 8.32 inches 1f a speed of 30 mrfles
per hour 1s to be permitted,

Conclusions.
This accident was caused by excessive speed.

While conflicting in some details the best cvi-
dence indicates that train No. 2 approached the curve on
which the accident occurred at a speed of approximately
40 or 45 miles per hour and that although Road Foreman
of Egulpment Lillis, who was operating the engine 1n the
plac€ of Engineman Harpending, made an application of the
alr brakes before the curve was reached, yet this appli-
cation was not made soon enough to effect any appreciable
reduction 1n speed before the curve was reached. The
spéed on this and all other sharp curves on this railroad
1s restricted to 30 miles per hour, and in view of the
fact that an elevation of only 4 inches 18 provided for
1t 1s not considered that the prescribed limit can with
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reasonable safcty be exceeded. It did’'not appear that there
was anything defective either about the track or equlpment,
and 1t 18 believed that had the speed been reduced at least
to 30 m1les an hour before the curve was reached the aceci-
dent would not have occurred. As previously stated, the
reason why Road Foreman L1llis relieved Engineman Harpending
18 not know but 1t would appear probable, in view of Engine-
man Harpending's greater familiarity with the territory,
that had he remained in charge of the engine he would have
reduced the speed, when approaching the curve, in time %o
have averted the occurrence of the accident.

It is well recognized that 1n mountain territory
where there are wany heavy grades and sharp curves 1% 1is de-
sirable to keep dovn the amount of elevation on curveés in
order to facailitate the movement of heavy trains when as-
cending grades, This requirement, however, has a very neces-
sary corollary which 1s even more important and that 138 that
trains capable of moving at high rates of speed shall not
exceed the limits beyond which they can not go with any
reasgonable degree of safety, in view of the limited eleva-
tion provided, If the desire to expedite the handlang of
heavy tonnage trains is paramount, resulbng in low eleva-
tion on curves, then 1t 1s necessary very materially to
regtrict the speed of passenger trains when rounding such
curves. But 1f passenger trains are to be operated at speed,
then the elevation provided on these curves shoudld be in-
creased accordingly, keeping in mind the necessity for pro-
viding an adequate margin of safety between the authorized
spéed and the speed beyond which trains can not be operated
with any degree of safety. This is 2 matte® which has been
referred to on previous occasions; 1t is one of primary
inportance, and should not be overlooked in the desire to
rnake up lost time,

Road Foreman of Equipment L1llis had been an
enginéman on the Pueblo Division and had been a road fore-
man of equipment on the Gunnison and Salida Divisions singe
August 10, 1924. Since that time he had been riding trains
over the Sglida Division to a greater or lesser extent, al-
though he had done very little actual running 1n that ter-—
ritory. All the other employees were experienced men and
at the time of the accident none of them had been on duty
in violation of any of the provisions of the hours of
BeTvice law.

Respectfully submitted,

W. P. BORLAND,

Director.



