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Cloudy

3 killed

Irregularity in alinement and
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September 14, 1040,

To the Commission:

On June 24, 1940, therc was a derallment of a freight
train on the Atcilson, Toveka and Santa Fe Rallway near Barnes, |,
Okla., which resulted in the death of three employees. :

Location and Method of Operation

This accldent occurred on that part of the Oklahoma
Division designated as the First District which extends between
Arkansas City, Kans., and Purcell, Okla., a distance of 153.9
miles., In the vicinity of the voint of accident this is a
single-track line over which trains are operated by timetable,
train orders and an automatic block system. Time-table direc-
tions are used in this report. The accident cccurred at a point
about 2 miles west of Barnes. As the point of accident 1is
approached from the east thore are, in succession, a tangent,
2,730 feet in length and a 3°02' curve to the left, 478 feet 1n
length; the derailment occurred on this curve, deslgnated as
Curve 75, at a point 388.2 feet west of its eastern end. The
grade for west-bound trains is 0.903 percent descending, 3,500
feet, then 0.222 percent descending a distance of 900 feet to
the point of accident, at which point the gradient changes to
0.583 percent descending.

The west portion of Curve 75 is in a cut about 8 feet
deep; the derailment occurred in this cut.

The track structure on the curve involved consgists of
90-pound rail, 33 feet in length, laid on 20 to 21 treated hard-
wood tTies to the rail length; it is fully tieplated, single-
spiked on the low rail and double-spiked on the high rail, and
1s provided with 12 rail anchors per rail length; it is equipped
with 90-pound, 100-percent angle bars, and is laid on 10 inches
of crushed rock ballast. he superelevation is approximately
6 inches. The gage varied from standard to 4 fect 8-3/4 inches.
No. 1 re-lay raill was laid on the curve in January, 1938, and
within 6 months prior to the accident 15 No. 1 re-lay rails were
laid.

The following rules of the operating department read in
whole or in part as follows:

S. It is the duty of employees %o
report by wire to the superintendent,
* % ¥ defects dlscovered in track,

*® % ¥ When necessary, proper signals
must be used to stop traing, * * ¥,
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103(B). Messages or orders respecting
the movement of trains or the condition
of track or bridges must be in writing.

Traln and enginemen must observe
operators, section and bridge men, and
other trainmen when passing and look out
for signals.

The maximum authorized speed for freight trains is 40
miles per hour on the curve involved. A slow-board for west-
bound trains 1s located 2,630 feet east of Curve 75,

Automatic signals 3423 and 3441, governing westward
movements, are located 10,340 feet and 475 feet, respectively,
eagst of the point of accident.

The weather was cloudy at the time of the accident,
which occurred at 12:40 a. m.

Description

Extra 3167, a west-bound freight train, with Conductor
Humphrey and Engineman Tavlor in charge, conslsted of englne
31867, of the 2-8-2 type, 10 loaded and 45 empty cars, and a
caboose. At Red Rocli, 35.7 miles east of Barnes, the crew
recelilved a clearance card and, in addition, a copy of train
order No. 94, which read as follows:

Between Lawrie and E O Jct On First
Curve West of Lawrie speed Limit 30
miles per hour

Lawrie and E. O. Jct. are located, respectively, 4.7 and 7.9
miles west of Barnes. This train departed from Red Rock at 11:45
p. m., June 23, according to the train sheet, passed Perry, the
last open office and 20.9 miles east of Barnes, at 12:09 a. m.,
and, while moving at a speed estimated to have been between 30
and 40 miles per hour, became decrailed on Curve 75.

Engine 3167 stopped on its left side practically parallel
to the track, about 24 feet south of 1t, and about 420 feet west
of the initial point of derailment. The engine truck and the airn
compressor were torn loose, the cab was bent and broken, and the
water column was broken oiff at the boiler conncctions. The
tender, remaining coupled, stopped upright and at an angle of 15
degrees to the track; both trucks were torn loose. The first 30
cars in the train stopped at various angles to the track and were

badly damaged. All the.derailed equipment stopped within a dis~
tance of 410 feet,
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The employees killed were the engineman, the fireman
and the front brakeman,

Summary of Evldence .

Conductor Humphrey, of Extra 3167, stated that a ter-
minal air-breke test was made at Arkansas Clty, 79.1 miles east
of Barnes. At Ponca City, 53.6 miles east of Barnes, cars were
set out and others were added to the traln; the brakes were
tested again, and they functioned properly eh: route. At Red
Rock he received a copy of train order No. 94 and understoad
that speed must be restricted to 30 miles per hour on the first
curve west of Lawriej however, as he did not receive any informa-
tlon about a bad track conditlon on Curve 75 he did not antici-
pate encountering any such condition east of Lawrie. When his
train approached Barnes he was maintaining a lookout from the
left side of the cupola and the flagman was on the right side.
He and the flagman observed the ftrain as i1t rounded curves en
route and saw no indication of dragglng or defective equipments '
The traln attalned a speed of about 50 miles per hour after it
passed Barnes and en air-brake application, which reduced the
speed to about 35 or 40 miles per hour, was made at a point’
about 1/2 or 3/4 mile east of Curve 75; the brakes wers released
Just before the engine entered tnis curve. When the engine was’
rounding Curve 75 and befors the sveed had increased again, he
saw fire flying near the front end of the train, He felt an
emergency application of the brakes; the traln stopped at 12:40°
a. me After the accident he proceeded from the caboose to the
front end and inspected the track under the rear cars that were,
not derailed; there was no mark on the rall. At Arkensas City
he had conversed with Engineman Taylor and at that point the
engineman appeared normal,

Flagman Moore, of Extra 3167, stated that when his
train approached Barnes he was malntalning a lookout from the
cupola of the caboose. On curves he could see that the engine
headlight was burning brightly. At several points west of
Barnes he observed that automatlc signals displayed green agpects
until the engine reached them, then the aspects changed to red.
Just before the engine reached the curve involved a brake appll-
cation reduced the speed to 30 or 40 miles per hour, After the
accldent he lnspected the track from the caboose to the initial
point of derailment and he found no indication of dragging
equipment. ‘

Division Engineer Claybaugh stated that he arrived at
the scene of the accident at 5 a. m., June 24, and examined the
track before the equipment was removed. At a point 388.2 feetv
west of the east end of the curve involved there was a broken
engle bar on—the insidg of the low or south rail of the curve.
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The outside angle bar at this Jjoint was not broken but was bent
and cracked. VWest of the broken rail-joint the inside rall was
pushed off the ties; it was lying on the ballast and was canted
at an angle of 45 degrces; there were {lange marks on the inside
surface of the web. The Tfirst flange mark was on the head of

the outside rail at a point about 4 feet east of the broken angle
bar; i1t started near the center of the head of the rall, extended
a distance of 1 foot 5 inches, and disappeared at the gage side
of the rail. The second flange mark was 6 feet 9-1/2 inches
farther west; it started near the center of the head, extended

a distance of 1 foot 10 inches, and disappeared at the gage slde
of the rail. There was a diagonal flange mark on the head of
the receiving end of the inside rall at the broken angle bar;
this mark started at the inside corner, where it showed a bat-
tered condition 1-1/2 inches in length, crossed the head of the
rail and dropped off the outside within a distance of 1-1/2 feet.
The inside rails east of the broken angle bar were upright and
in proper position; the inside svikes were ralsed increasingly
westward 1/4 to 2-1/2 inches on 30 tiles throughout a distance of
47 feet immediately east of the broken angle bar. There were
whecel marks on the ties inside the high rail and outside the low
rail commencing on the first tle cast of the broken angle bar
and progressing westward as follows:

Tie No. Left of page Left of gage
of low rail of high rail
1 Badly splintered
near angle bar. 8"
2 o-1/2" 7, 10"
3 g P, 9, 1o
4 8-1/2", 11 3_1/2", 1von
5 ich, 1t gu, e
6 Splintered gn, 1tam, 2ot
7 Splinterecd oM, 1tianm
8 Splintered 2110", Badly broken
and splintered.
3 Splintered 1raon, 1ron, 31gn

West of tie No. 9 the track was destroyed a conslderable distance
Throughout the entive area of the dersilment the north or high
rail was neither dlisconnected nor broken but it was pushed out
beyond the ends of the Gties Trom 2 to 3 feet. There was no
broken rail that might have contributed to the derailment. He
sald that the track was in good condition and well maintained,
and that the surface and alinement were good, but at the point

of accident the track had been knocked out of alinement a maximur
of 5 inches either by Extra 3167 West or by some precedlng train.
After the accident he gaged the track eastward from the broken
angle bar; the gage and superclevation at stations 16.5 feet
apart were as follows:
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Established Variations from Gage at Remarks
super-— establishnd superslevation  joint
elevation _left rail Right rail
on 1/8" Low Standard Actual point
of derailment
" Normal 1/8" Wide PSC 3°02!
curve
6" 3/8n High Standard
gn 1/2" Low . 1/8" Wide
et 3/3" Hign 1/8" Wide
&" 3/8® Low 1/4" Wide
6! 3/8" Low 1/8" Wide
an 1/2" High Standard
e 1/4" Low 1/4" Wide
e" 1/4" Low Standard
" 1% Figh 1,/16"Wide
6" 5/8" Low 1/8" Wide
gh 5/8" High Standard
en 1/3% High 1/4" Wide
gn 1/2" Low 3/16"Wide
en 5/8" Eigh 1/8" Wide
M 1/8" Low 1/4" Wide
g ¥ormal 1/4% Wide
6" 3/8" High 1/4" Wide PSC 3002!
curve
5~5/8n 7/16" Low 1/4" Wide
5=1/an 7/18" High 3/16"Wide
4.7 /8" 11/15" Low 1/8" Wide
4-1/on 11/16" High 1/4" Wide
4-1/8n 7/168" Low 1/4" Wide
BeaZ [ 4N 1/16" High 1/8" Wide
3.3 /81 3/8% Low 1/8" Wide PO
an 3/3" Low 1/8% Wide
2=5/an 7/16" Low 1/4" Wide
2-1/40 5/16" Tigh 1/8" Wide
1-7/8M 11/16" Low 1/8" Wide
1-1/21 1/16" High 1/4" Wide
1-1 /et 1-1/16" High 1/8" Wide
3/an Normal 3/15"Vide
3/8n 1/4" Low 1/16"Wide
0 1/8" High 1/3" Tide PS
1/8" High 1/8" Wide
1/4" Hich 1/8" Wide
2/8n High 1/4" Wide
3/8" High 1/4" Wide
1/2" High 1/4" Wide
3/8" Low Standard
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Beginning at a point 278.5 feet east of the point of derailment
and progressing westward the alinement of the curve involved was
as follows:

Distance east of Alinement
point of derallment

D785 TEETL wvvveennneenees 1/2% in

2385 FEET wnveennrenenns . 1/4" out
18845 feet eeevvnnncceasneas 1M in
149,5 Tt vevoenannccnnsn 1/2" out
110.5 Teet veiveeenvenenns 1-1/2" out
60.5 feet oo vevenneaas .. bt out
20.5 et coeiiienerenens Normal
0s0 feet ..eieinenaeanns Point of
derailment

He said that there was no indication of a sun kink. The rail
Joint 1nvolved was not dilrectly supported by a tle. The maximum
allowable speed on this curve 1s 65 miles per hour on the basis
of a 3=-inch unbalanced superelevation as recommended by the

A. R. E« A. Based on this calculation and the center of gravity
being 84 inches above ihe top of the rall, the safe speed is 76
miles per hour and the overturning speed 113 miles per hour. The
center of gravity of cngine 3167 in working order is 75-3/4
inches above the top of the rails. After the derailment the
curvature was approximately 6° for a short distance cast of the
first marks on the rails and the ties. Based on the A. R. E. A.
calculations, a safe speed on a 6° curve with a superelevation
of 6 inches is 54 miles per hour and the overturning speed is

80 miles per hour. Curve 75 was last re-staked as a 3°02' curve
with 200-foot spirals for alinement and 275-foot spirals for a
superelevation of 6 inches.

District Engineer Starkic stated that he arrived at the
scene of the accident at 6:55 p. m., June 24. He remained in
this locality until the night of June 27, and during this period
he made several detailed examlnations of the derailed equipment,
fhe track and the roadbed in the vicinity of the polint of derall-
ment. On the curve involved the rall was not curve-worn., Track
fastenings, except those disturbed as a result of the accldent,
were intact and in good condition. The gage varied from 4 feet
8-3/8 inches to 4 feet 8-13/16 inches. Marks on the head of the
low rail located immedlately west of the broken angle bar, the
battered and broken inside angle bar, the marks on the receiving
end of the rall, the bent condition of the outside angle bar, and
the wheel marks on the next eight tles indicated that the initial
point of derailment was at this raill Joint. He thought that
marks on the head and the web and under the head on the gage side
of the high rail were made as a result of the derailment. In
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his opinion the accident was caused by lrregularities in track
alinement, which were the result of trains rounding Curve 75
at excessive rates of speed.

Sectlon Foreman Scheer ctated that he experlences more .
difficulty in maintaining curves on which there is a change in
the gradient than on curves where the track 1s level. During
May he replaced 12 rails on Curve 75. Each week day he inspects
the curves on his section. On June 22 he performed work of
spotting a rall on each side of the track mifiway on this curve,
and also lined the track inward about 1 inch for a dilstance of
2 rall lengths. HKe then checked the entire curve with the level

board, and found the gage, surface, and alinement ppoper and
the track firm.

Mechanlcal Superintendent Nicholson stated that gfter
the accident he made a thorough inspection of engine 3167, in-
cluding all engine and tender wheels, brake rigging, shoes,
wetges, pedestals, and spring rigging, and nothing was found
about the cengine, tender or cars that migat have contributed to
the accldent. After inspection of the derailed equipment he
concluded that the accident was caused by a severe lurch.of the
locomotlive to the inslide of the curve, which partially pulled
the splkes on the gage side of the low rail and permitted the
left Nos. 3 and 4 tender wheels to drop inside the rail and
spread the track,

Superintendent Wagner stated that in his opinion the
accldent was caused by ‘rregularity in the track alinement, whidh
was developed by trains rounding Curve 75 at excessive rates of
speed, and thls track irregulerity caused engine 3167 to make a
gevere lurch to the left, forcing the low rall of the curve out-
ward and off the ties. '

According to the record, six trains were operated over
Curve 75 wlthin a period of less than 4 hours prior to the
accident; these gix trains consisted of one west-bound and two
east~bound freight tralns, and one east-bound and two west-
bound rassenger trains. OF these six trains, members of three
crews filed nessages pertalning to track conditions prior to the
accldent, mecmters of two crews did not notice any rough track
condition, and members of one crew d&id not file a report until
their train reach2d Oklahoma City, located 41.5 miles west of .
Barnes, at 12:44 a. m., or 4 minutes arier the occurrenoce of th‘
accident. The flrst mcssage was filed by the conductor of a
west-bound freighy train at Guthrie, at 10:03 p. m., and read
as follows:
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CFK, Ark City
First curve east of overhead bridge between
Barnes and Lawrie getting out of line rides
rough.
Soules Exa 4068 West.
1003 PM

The second message was dictated to the operator at Mulhall about
11:15 p. m. by the engineman of an east-bound freight train, and

was addressed to the engineman of a west-bound passenger train;
it read as follows:

Engr No 15
Bad place in track near this end first
curve west of Lawrie

Engr ex 3207 east

When No. 15 passed Mulhall the engineman did not receive this
message, but it was delivered by hoop to a member of the train
crow. Afterwvard the conductor changed the address and the
signature of this message, addressed 1t to the trainmaster, and
included additional inTormation. This third message, filed at
Guthrie at 11:43 p. m., read as follows:

C¥K, Ark City.
Bad place 1n track near this end first curve
west of Lawrie also on Skeleton curve. Should
place 30 mile per hour.

Pyer and Burns No. 195

In the meantime, at 10:27 p. m., the night chief dispatcher sent

to the roadmaster at Guthrie a preferred message, which read as
follows:

Ark City, June 23-40

PX L Sears, Guthrie

First curve east of overhead bridge between
Barnes and Lawrie getting out of line, riding
rough. Advlse if should be covcred by slow
order and condition of track. Joint HOW KWC LS.
M 7.

CFK 1027PM

cc ~ HOW

KWC

No answer to this message was reccilved.
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Operator Alsup, at Guthrie, stated that about 10 p, m.
Conductor Soules, of Extra 4068 West, handed him a message,
addressed to the tralnmaster at Arkansas City, about a bad track
conditlion between Barnes and Lawrile; he transmitted this message
Immedlately. About 11:20 p. m. he copled the message, provious-
1y quoted, addressed to Roadmaster Sears. The operator said
that he did not receive any speclal request to telephone this
message to the roadmaster, and he did not glve the message pre-
ferred handling; however, he thought that he called the road-
master'!s resldence-telephone. but received nolanswer. In regard
to the message filed at 11:43 p. m« by No. 15, previously quoted,
he said that after attending to No. 15 he was off duty; however,
he gave the relieving operator thls message to trensmit,

Operator Brickley, at Guthrie, stated that he went on
duty at 11:45 p. m., and at 11:46 p. m. he telephconed to the
dispatcher the messape left by No. 15. The dispatcher asked
whether the message gave the location of Skeleton Curve and was
informed that it did not, About 12:15 a. m. the relievin% dle~
patcher instructed him to telephone the roadmaster about the
bad , track conditions and to ascertain the location of Skeleton
Curve. He communicated with the roadmaster and transmitted to
the dispatcher the information that Skeleton Curve was between
mlileposts 344 and 345. The dispatcher told the operator to
ascertaln whether the sagent at Mulhall, 3.7 mlles east of Barnes,
could reach his office within the next 10 minutes to handle
traln orders. The agent said it would require about 15 minutes
for him to reach Mulhall station, and the dispatcher told the
operator to disregard the call. Soon afterward the dispatcher
asked him if Extra 3167 had entered the circuit and he informed
the dispatcher that it had not. The operator received several
more inquiries about Extra 3167 from the dispatcher and the night
chief dispatcheir. He was not certain whether 1t was before or
after recelving the instructions to telephone the agent at Mul-
hall that the dispatcher instructed him to telephone the road-
master, but thought that it was before.

Operator Woods, at Mulhall, stated that his tour of
duty explred at midnight and soon after that time he left the
office.

Dispatclier Russell stated that he was on duty from 4
Ps me tO 11:59 p. me Ee d4id not recelve information about trac
conditlons between Barnes and Lawrie as reported by Conductor
Soules of Extra 4068 West from Guthrie at 10:03 p. m. and whiech
was transmitted to the night chief dispatcher, The first in-
formation he received relative to track conditions was about
11:20 p. m., when the operator at Mulhall informed him that the
engineman of Extra 3207 East had reported a bad track condition
west of Lawrle. Therefore, at 11:24 p. m. the dispatcher 1ssued
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to Extra 3167 West at Red Rock train order No. 94, which re-
stricted speed to 30 miles per hour on the first curve west of
Lawrie. During the course of the transfer with the relileving
dispatcher the operator at Guthrie reported a bad track condi-
tion on Skeleton Curve, whereupon the relicving dispatcher in-~
qulred as to the location of that curve. Since the relieving
dispatcher knew of the existence of Extra 3167 West and of the
track condition reported, Dispatcher Russell thought it best to
let him make necessary arrangements to protect the situation.
About 11:50 to 11:52 p. m. the relieving dispatcher started to
check the transfer, and at 12:01 a. m, Dispatcher Russcll left
the office. In his opinion the proper method for handling the
situation in the first instance would have been to instruct the
operator at Mulhall immediately to display the train-order board
In stop position for all west-bound trains and then to deliver
elther a message or a train order concerning track conditions to
the crew of each trailn involved; however, the princilpal thought
in his mind was to avoid unneccessary delay to trains.

Dispatcher Kincheloe stated that he was on duty from
11:59 p. m¢ t0 8 a, m. He arrived at the office about 11:50
p. me and was preparing to assume duty when he heard the operator
at Guthrie advise Dispatcher Russell that the crew of No. 15
had flled a message relative to bad track conditions west of
Lawrle and on Skeleton Curve. This was the only information he
recelved about track conditions between Barnes and Lawrie,
Dispatcher Kincheloe suggested that Dispatcher Russell ascertain
the location of Skeleton Curve. Dispatcher Kincheloe assumed
duty soon afterward, and about midnight he instructed the opera-
tor at Guthrie to ascertaln from the roadmaster the location of
Skeleton Curve. The operator advised him that the curve was
located betwecen mileposts 344 and 345; then the dispatcher asked
the operator to ascertain from the roadmaster if this was the
only curve between those mileposts, but evidently the operator
had left the telephone when this second question was asked.,
About 12:07 a. m. the dispatcher called the operator at Perry to
l1ssue a slow order on the curve between mileposts 344 and 345,
but the operator did not answer until shortly after 12:09 a. m.,
at which timc the operator reported Extra 3167 West as having
passed that point at 12:09 a. m., which was 2 or 3 minutes
earlier than the dispatcher thought it would pass Perry. The
dispatcher immedilately called the operator at Mulhall, which
office closes at midnight, but did not receive a response.
Therefore, about 12:15 a. m. he instructed the operator at Guth-
rle to telephone the agent at Mulhall and ascertaln whether the
agent could rcach Mulhall in 12 minutes, which probably would
be beforc Extra 3167 would pass that point. About 12:17 or
12:18 a. m. the operator advised the dispatcher that the agent
could not reach Mulhall within that time. About 12:20 a. m.
the night chief dispatcher returned from lunch and the dispatcher
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informed him that Extra 3167 West had passed Perry at 12:09 a. m.
and was not in possesslion of a slow order relative to track con-
dltions on Skeleton Curve. Dispatcher Kincheloe was relying on
being able to dellver a slow order to Extra 3167 West at Perry. '
He knew that Skeleton Curve was between Barnes and Lawrie, and
thought that there was sufficlent time to issue an order to that
train at Perry; he desired to ascertain the exact location so
that it could be included in the order. It did not occur to

him that any unsafe condition existed that required immedlate
action. He considercd that he.was giving neféssary attention

%o the handling of the message involved.

Night Chief Dispatcher Watson stated that the message
sent by the conductor of Extra 4068 West from Guthrle at 10:03
P. Me, 1in regard to the track being out of 1line and riding
roughly on the first curve east of the overhead bridge betwcen
Barnes and Lawrle, was received by him about 10:25 p. ms He
mede a copy of this message at 10:27 p. m., addressed it to the
roadmaster at Guthrie, and added instructlons for the roadmaster
to advise whether the track involved should be covered by a slow
order. He marked the message as preferred and placed it in the.
chute leading to the telegraph office; this constituted his :
entire hendling of the matter. The only explanation hs could
offer for the preferred message having been stamped as received”
in the Arkansas Clty telegraph office at 11:16 p. m., Or 49 '
minutes after he prepared 1%, was that it must not have been
removed promptly from the chute. He sald that usually preferred
messages were telephoned. No reply to the message was recelved:
but he did not follow up the matter to ascertain whether the
message rececived propsr attention. At 11:30 p. m. he went to
lunch and on his return at 12:20 a. m. Dispatcher Kincheloe told
him what had transpired. The night chief dispatcher said that
1t d1d not occur to him that it was desired to have a slow order
placed at this point, and he thought the message had been sent
merely as information that 1t would be necessary to examine the
track and for that reason he rent the message to the roadmaster.
Previously slow orders had been in effect in the locality in-
volved; however, occasionally they were canccled almost immedl-
ately after being issued.

Roadmaster Ssars stated that at 12:02 or 12:03 a. M.
the operator at Guthrie telephonad to inquire as to the location
of the first curve cast of the overhead bridge between Barnes ‘
and Guthrie, and he replied that 1t was between mileposts 344
and 345; the operator did not mention Skeleton Curve, Nothing
was sald about the conditlon of the track; however, the opsrator
sald that a slow order would be issued to cover the curve, The
operator did not advise him that there was a message in the
station addressed to him calling attention to the track belng
out of line and riding roughly on the first curve east of the
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overhead brldge between Barnes and Lawrie. He di1d not recelve
this message until about 1:20 a. m., or 40 minutes after the
accldent occurred; it was marked as having been received at
Guthrie at 11:20 p. me He arrived at the scene of the accldent
at 2:10 a. m, and found track conditlons to be as previously
described. There was no indication of equipment having been
dragging. There were no water pockets or soft spots on this
curve. Ordinarily hec inspects the mailn line of hls territory
every weeck, 1in each direction, from a motor~g¢ar; his last in-

spection was on June 10. He: did not know whit caused the accl-
dent, :

According to the train cheet, Extra 3167 passed Perry
at 12:09 a. m., and the accldent occurred at 12:40 a. m. The
dlstance between Perry and the point of derallment is approxi-
mately 22.9 miles. Using these figuree the average speed -of
Extra 3167 between thecse points was 44,32 miles per hour.
According to the timetable, the maximum authorized speed for
freight trains cast of Barneg i@ 50 miles per hour and from
Barnes to Guthrile, 45 miles per hour.

Engine 3167 ic a n--2 Mikado type locomotive., Its
total welght 1s 240,800 pounds, distributed as follows: Engine
truck, 28,100 pounds; first palr of drivers, 64,000 pounds;
gecond pair of drivers, 835,200 pourds; third pair of drivers,
64,000 pounds; fourta pair of drivers, 63,200 pounds; and the
traller truck, 53,200 pounds. The engine-truck wheels are’

31 inches in dlameter, the driving wheels 683 inchee and the
traller truck wheels 40 inches, The tender, which is rectangulaxn
has two six-wheel trucks with 23-inch whseelss. The tender has a
capaclty of 5,000 gallons of oil and 15,000 gallons of water,

The weight of the tender loaded is 298,600 pounds. The rigid
wheel-base of the engine is 16 feet 6 inches, and the total
engine wheel-base 18 35 fect 1 inch. The total wheel-base of the
engine and the tender is 78 feet 1-1/16 inches, and the overall
length 1s 86 fect 8-7/16 inches. The normal center of gravity

ls 78-3/4 inches above the top of the ralils.

Observations of the Commissionts Inspesctors

e Commission'e inspzctors observed that the condition
of the track, the engine, the tender and the cars was practically
a8 previously described.

’

Diacussion

According to the evidence, Extra 3167 West was moving
at a speed of 35 or 40 miles per hour on a 3°02' curve 1o the
left when the engine became deralled to the low side of the
curve, There was no defect in the engine that might have caused
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the deraillment. The meximum authorized speed on this curve,
which had a superelevation of about 6 lnches, was 40 miles per
hour. At a point 60.5 feet east of the point of derailment the
track was found after the accident to be shifted 5 inches toward‘l}
the outside of the curve; this resulted in the curvature being '
about 6° at the point where the maximum shift existed and also
resulted in an inward shift of 1 inch at a point 188.5 feet east
of the point of derallment. According to A. R. E. A. superele-
vatlion tables, the maximum safe speed on a 6° curve with a 6-
inch superelevation, based on a center of gravity of 84 inches,
is 54 miles per hour; since the center of gravity of the loco-
motive involved is 75-3/4 inches the maximum safe speed would be
somewhat higher than 54 miles per hour. There was consilderable
irregularity in the surface of that portion of the curve east of
the point of derailment. On the high rail between statlons 16.5
feet and 49.5 feet east of the point of accident the variatlon
was 1/2 inch, between stations 82.5 feet and 115.5 feet it was
7/8 inch, and between stations 115.5 feet and 148.5 feet 1t was
3/4 inch; on the low rail between stations at the point of de-
railment and 33 feet east thereof the variation was 1/2 inch,
between stations 66 Teet and 99 feet it was 3/4 inch, and between
stations 152 feet and 165 feet 1t was 1-1,/4 inches. This varia-
tion would cause the locomotive to swing laterally; thls action
comblned with a sudden lurch toward the outside of the curve at
the point where the track was 5 inches out of line undoubtedly
caused the engine to rebound toward the low rail with sufficient
force to 1ift a wheel high enough to pass over the head of the
low rall, as a diagonal flange mark 18 inches in length extend-
ing from the gage side to the outside was found on the head of
the low rail at the point of derailment.

According to the sectlion foreman, the track involved
was 1in proper alinement on June 22. Within a period of 4 hours
prior to the accident, six trains passed over Curve 75. The
crew of one of these trains filed a message at Cuthrie at 10:03
p. m., reporting a track irregularity between Barnes and Lawrie,
and the crew of another train filed a message at Guthrie at
11:43 p. m., coporting a track irregularity on Curve 75 and
also on a curve west of Lawric. The night chief dispatcher
recelved the first-mentioned message at 10:25 p. m., made a copy
of it, addressed it to the roadmaster at Guthrle, added a request
for the roadmaster to advise whether the curve involved should
be covercd by a slow order, and marked it as a preferred tele- .
gram at 10:27 p. m. He d4id not give the matter further atten-
tlon as he thought the message reccived by him was sent merely
as information. The message sent by the night chief dlspatcher
was stamped as being recelved in the telegraph office, which
was nearby, at 11:16 p. m., and the operator at Guthrie received
this message at 11:20 p. m. but the roadmaster did not recelve
It until 1:20 a. m., or 40 minutes after the accildent occurred.
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The operator at Guthrie did not give the message preferred handl-
ing but thought that he had telephoned it to the roadmaster but
had not received a reply to it. At 11:47 p. m.. the third-trick
dispatcher was in the offlice, preparing to relleve the second-
trick dispatcher at midnight, when the operator at Guthrie read
to the dispatcher the message concerning a track irrcgularity on
Skeleton Curve and on a curve west of Lawrie. The latter curve
had already been covered by train order No. 94, but this was the
first informatlon concerning Skeleton Curve the dispatchers had
received. At this time a train order could ¥ave been sent to
Ferry for Extra 3167, which did not pass that station until

12:09 ae. m., but the dispatchers did not khow the locatlion of
Skeleton Curve. The third-trick aldpatcher then assumed duty

and instructed the opekrator at Gutarle to ask the. rdadmaster the
location of Skeleton Curve. There was considerable dlscrepancy
in the statements of the operator at% Guthrie and the roadmaster
regarding thelr conversation over the televhone about the thrve
involved., The operator sald taat he talkza with the roadmaster
ebaut. 12:15 a. m.; the roadmaster sald that the conversation,fook
place at 12:02 or 12:03 a. .} the overator said that he asked’
the locetion of Skeleton Curve but the roadmaster sald the
cperafor acked the location of the rirat curve cast of thHe o¥er—
hedd bridge bstween Barnes and Lawriec; however, both wers agreed
the roadmaster's reply was thet ihe curve referred to wes hetween
mileposts 344 and 345. Anparsntly the operator was mistakeh as
to the time of his conversation with the roadmaster as the dis-
patcher stated that he received the information conccrning the
location of the curve at 12:07 a. m. Ths dispatcher attempted to
issue a slow order to Perry for Extra 3187 but when the operator
at that point responded, this train had passed that -station,

The dispatcher then had only one station, Mulhall, at which 1t
was possible to issue an order to the train Anvolved before it
would reach Curve 75. The regular closing hour for thls ssation
was midnight; ncvertheless the dlspatcher called the operator
immediately after 12:09 a. m., and, not recelving a response,
about 12315 a. m. he instructed the operator at CGuthrie to ask
the agent at Mulhall if he could remort %o his station within

12 minutes to recelve an order for Extra 3167. Being infarméd
within 2 or 3 minutes that the agent could not reach the station
in the time designated the dlspaticher canceled the request.,

As the matter was bhandled, the crew of the train in-
volved did not have informatlon ccncerning the bhad track condl-
tlon on Curve 75. If the employvces whose dutied required them
to lssue traln ordars or to supervise tha issuance of train
orders and instructions to train crews and cther employees,. and
the cmployeecs whose dutles required them to transmit, receiwe,
and deliver measages hed been more alert and had reallzed that
the condlition of the track was dangerous, 1t 1s probable this
accldent could have been avertcd, .
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Conclusion
This accident was caused by irrsgularity in alinement
and surface of the track which rendered it ungafe for authorize
spced.,

Respectfully submltted,

S. N..MILLS,

Director.
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