Inv-2382
INTERSTATE COMMERCE COMMISSION
WASHINGTOI
AEPORT CF THE DIRECTOR

BUREAU OF SAFETY

ACCIDEN? OK THE

CrLSBAPEAKE ALD OHIO Rallind

SIPTHMBER 22, 193

INVESTIZATICN NO. 2382




nRatlroads

Datc:

Locations

Kind of accidoent:
Train 1nvolved:
Train numbers
Engine number:
Consists:

Speced:

Opcrations

Track:

T1imes
Weathers:
Cacualties:

Causey

Inv-2382

Chesapecke and Ohio
Scptember 22, 1939
Trace, Kye
Derailment

llixed

127

C Mo, Pe h.

Timetable, train orders and manual
bloclz gcystem

O -
Sinzley 7YF0' curve; 5.85 percent
aergonding grade

13845 pe e

Clenr

2 killed

Excccsive spced on sharp curves

failure to contrcl spced properly
on descending grades




Inv-.2382

- e

Deecmber 22, 1939

To the Commissiont

On September 22, 1939, there was a derailment of a mixed
train on the Chesapeake and Ohio Railway at Trace, Ky., which
resulted in the death of two employeess

Location and Method of Operation

This accident occurred on that part of the Cincinnati and
Russell Divisions designated as the Kinniconnick and Freestone
Sub-division which extends between Garrison and Poplar, Kye, a
distance of 17.4 milese. This is a single~track line over which
trains are operated by timetable, train orders, and a manual
block systeme The 1nitial derailment occurred cn Bridge 141 at
a point approximately 2,968 fect east of the station at Trace.
Approaching from the cast there 1s « series of short curves and
tangents followed i1 succession by a 4° curve to the right 290
feet i1n length, a tangent 430 fect 1n length, and a compound
curve to the left 456C fect 1n length, tne east portion of which
is of 5930!' curvature a distance of 250 fcet and the remainder
of 7950'" curvature; the derall.ient occurred on this curve at a
point aporoximately 369 feet ‘rom its east ends Proceeding
westword from the west end of tl.is curve there are in succession
a tangent 200 Teet ~.n len-th, & comnound curve to the right 710
feet in length with a maximum curvature of 8%, and a tangent a
distance of 840 feet,

The grade for west-bound trains from Poplar to Deep Cut is
ascending, the maximum gradient being 3.4 percent. From the
switch ol the siding at Deep Cut to Trace, a distance of about
le30 miles, the grade 1s descending, the gradient in succession
being 346 percent a distance of 1,720 fecet, 4.0 percent a dis-
tance of 2,500 fect, and 335 percent a distance of 900 feet to
the point of derailment and 600 feet beyond, and then there is a
vertical curve 890 feet in length,

The track structure consists of 3b-pound rail, 33 feet in
length, leid on 18 or 19 treated oak and untreated hardwood ties
to the rail length; it is single-spiked, fully tieplated,
provided with gage rods on curves, ballasted with crushed rock
to a depth of 6 or & inches, and well maintained for branch-
line scrvice.

Bridge 141, which gpans a small creek and a road, is 32047
feet long, ana tne naximum depth velow the bridge is 25 feet 10
inchess It 1s constructed of 2 abutments and 21 vooden bentss
the latter vary from 3 feet 10-1/2 inches to 23 feet 10 inches
in heignt and are spaced at intervals varying between 12 feet
8 inches and 16 feet, Three-ply wooien stringers, 8 inches by
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16 inches, arc provided« The bridge is equipped with 56-pound
guard rails laid inside the running rails and spiked to alternate
ties; wooden guurd rails are applied outside the running railse
The pridge is built on the alinement of a compound curve having

a maximum curvature of 7930!, The cross—levels vary from

5-1/4 inches superelevation at the east end to level at the west
end; the derailment occurred 113.5 Teet east of the west end of
the bridge, at which point there was practically no super-
elevations The bridge is designed for Cooper'!s E-52 ratinge

Rule 103(c) of the book of operating rules provides in
part as follows?

Rule 103(c) Before starting down any
grade vhere the use of retaining valves
vill be nccessary, tlhe engineman will
designate _.ow many rctainers to turn up,
and it will be the duty of the conductor
to sce that the proper number, as desig-
nated by the engineman, are turned vpy
and that they are turned dovn at the
proper pointes

On grades of one and one~half per
cents or more, all retainers must be
turned up, ualess otherwise provided,
and on grades less than one and one-half
per cente the engineman will designate
how many to turn upe

3 sk 9

Special instructions of the current timetable are in
part as follo'rs:

KMixed trains and freight trains be-
tween Dcep Cut and Trace westbound # %
will be handled by air brakes as per Rule
103(c), o applied to grades of more than
one and one-half percente

In the vicinity or the polnt of accident the maximum
authorized speed for all trains between points 1-3/4 miles and
1/4 milc east of the point of accident is 10 miles per hour and
between the latter woint and the point of accident it is 20
miles per hour,

The weather was clear at the time of the accident, which
occurred at 1:45 pe me
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Description

Nos. 127, a west-bound second-class mixed train, consisted
of 12 cars of limestone and 1 baggage-express—passcenger Car,
tauled Dby ¢ncine 971, and was 1n charge of Conductor Parker and .
Encineman Carres This traln left Poplar, 3.7 miles east of
Trace, al 12:57 ps me according to the train sheet, 2 hours 2
minutes lates At Smith's Crcek, 2.6 miles east of Trace, the
train was separated between thie sixth and seventh cars in order
to double to Deep Cut because of the ascending gradee The front
porticn had nrocceded only a siort daistance when the engine
stalled and this draft was separated betwcen the third and tne
fourth carss The first 3 cars were set out at Deep Cut, then
the eagzne returned and took the next 3 cars to Deep Cute After
being reassembled tl.e encine procceded with the 6 cars and goon
thereafter thc engineian lost control of tihe speed of the train
on the descending ¢rede: TLe cixth car became derailed on
Bridge 141 and the west end of the bridge was demolished; this
car rollcd over on its right cxdc on top of Gthe wreckage of the
west end of the bridge. The fifth car became derailed and
stopped at a point 241 feet beyond. The second, tnird, and
fourth cars also were derailed and stopped 164 feet west of the
fifth cars. All cars excevt the sixth car remained upright and
practically in line witxz tie trdeck. Thne engine and the first
car stopred approximately 1/2 mile west of the point of dew
raitlmenta

Tne employces killed were the conductor and the front
brakcmina

Summary of Hvidence

Incineman Carr, of No, 127, stated that when leaving
Poplar his train consisted of 12 cars of limestone and a com-—
binat ion cars At Smith's Creelt the train stopped and, in order
to nejotiate the graie to Decp Cut, the first 6 cars were cut
0ffe The engine had proceeded with this draft of cars oaly a
short distunce when 1t became stalled, whercupon the first 3
cars were teken to Decp Cut anl rlaced on the s»nur tracks After
a service brake-pilpec reduction was made the angle cock at the
front end of the first car of thls cut vas closed and the hand
brakes on all cars were apnlicd. The engine returned to the
point where 1t nrd stalled and brought the next 3 cars to Deep
Cut and they vare counledl to tae & ecars on the spur tracke A .
heavy service bralic-mipe reduction was made, and watching the
rauge, he saw that the air was cut iny there was no cmergency
actios of the aB valves, as the pressure was edualizcod. A
brake-pipe pressure of 90 pounds and a mailn reservolr pressure
of 130 pounds were malilntained., After restorinz the brake-pipe
pressure at Deep Cut, an air-brake test was mades He sald that
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the conductor and the brakeman set all the retaining valves for
use, then came to the engine while the normal brake-pipe pressure
was being restored. The conductor instructed him to go when
ready and not to stop to close the switch; then the conductor and
the brakeman walked back and got on the rear care The engineman
walted a few minutes longer to give the auxiliary reservoirs
sufficient time to become recharged and started, using only
sufficient steam to start the train. Before the last car Had
passed the spur switch he made a 1l0-~pound brake-~pipe reduction,
and the brakes responded promptlys. After moving about 20 car
lengths the speed was 5 or 6 miles per hour and another brake-
pipec reduction vas made, which he thoucht would stop the train.
The speed was retarded for a short distance, but after moving a
distance of 15 car lengths it had 1ncreased again to approximate-
ly 15 miles per hour, at which time the engine was about 5 car
lengths east of Bridge 142, located about 500 feet east of
Bridge 141l. At this time he observed that the main-reservoir
pressure was good and the brake-pipe pressure was 70 pounds;

he then moved the brake valve to emergency position. The speed
of the train was retarded momentarily but almost immediately

the train gathered momentum until 1t reached the point of
accidents He had not looked back and did not know at what point
the train had become sepgrateds The engine and one car stopped
at the station at Trace, which was approximately 1/4 mile beyond
the point where the second, third, and fourth cars stopped. He
thought the speed of his train wien passing Bridge 141 was 50
miles per nour, but he observed nothing unusual about the way
the engine rode at that point, Before leaving Deep Cut he had
examined the sand pipes; the sand flowed freely and was deposited
on thc railse He had used sand heavily at all times while brake
1nge The exhaust after each brake-nipe reduction seemed to be
of the propcr duration for gix carse The engine and tender
brakes were not permitted to avply uatil after the spced got
beyond controls In view of the circumstances, he realized after
the accident that the engine and tender brakes should not have
been releaseds He had made numerous trips over this branch,

the last trip having been 10 or 12 days prior to the day of the
accident, but had never handled more than tvo loaded cars in the
train between Deep Cut and Trace. He sald that he had been
instructed to handle the train brakes by the short-cycle method
of braking on descending grades between Deep Cut and Tracee He
understood that before descending a grade in excess of 1-1/2
percent, the brakes must be tested, all retaining valves set

for use, and, after the retaining valve test 1s made, wailt an
additional 10 minutes to insure that the obrake-pipe and
auxliliary-reservolr pressures have been restored before starting
down a grade., As soon as the speed will permit, a brake-pipe
reduction must ve made, and, when the speed hes been retarded
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Fireman Ostendorf, of Noe 127, stated that the train
stopped at Smith's Creek and 6 cars were cut off to be taken %o
Deep Cute About 1 mile farther on, the engine stalled with the
6 cars and 1t was necessary to double to Deep Cut, with 3 cars
in each portione After reassembling the 8 cars at Deep Cut,
the air brakes were tested and the retaining valves were set for
uses The conductor then instructed the engineman to go when he
was ready. The engineman waited an additional 10 or 12 minutes
for the air pressure to be restored to normal, after which the
a1r gauge indicated 90 pounds brake-plipe pressure and 130 pounds
maln-reservoir pressures Tile en-ineman used only sufficlent
steam to start the train, and, after moving 4 or 5 car lengths,
made a brake~pipe reduction, to which the brakes responded
promptlye After proceeding 15 or 18 car lengths, a second reduc-
tion was made, at which time the speed was 5 or 6 miles per hour.
This reduction seemed to decrease the speed, but, after moving
about 12 car lengths farther, the speed had increased to 8 or 10
miles per hour, at which time the engineman placed the brake
valve 1n emergency positions There was a slight response to
the emergency application, and then the train began to gather
momentume He had felt confident that the engineman had control
of the speed until the time that thie emergency application was
mades He thought the speed of the train approaching Bridge 141
was 25 miles per hour. The engineman had not used the engine
and tender brakes until after the speed of the train got beyond
controla When leaving Deep Cut, he observed that the conductor
and the brakeman were on the rear car but he did not look back
after thata. There was nothing unusual in the way the engine
rode over Bridge 141, except for the rocking motion to be
expected at the speed 1t was movinge. The engine and 1 car
stopped at a point about 15 or 20 car lengths beyond the point
where the second, third, and fourth cars stopped. It was his
opinion that the cars were loaded exceptionally heavily, other-
vise the engine would have been able to haul the 6 cars up the
grace to Deen Cute He witnessed the engineman'!s demonstration
ol short-cycle braking in the air-brake instruction car, and
said tnat 1t conformed to the air-brake instructions which had
been given by the instructor.

Rear Brakeman Sutt, of No. 127, stated that the train
stopped at Smith's Creek, where the first six cars were cut off
in order to double to Deep Cute de remained with the rear por-
tion of the train and did not know of any trouble until informed
that a wreck had occurred on the other side of the hille He
walked from Deep Cut to the scene of the accident, inspecting
the track en route; he saw no indication of dragging equipment
and no braking burns on the rails until within one car length
of the point where the sixth car was derailed, A%t the scene of
the accident he observed that the retaining valves on three of
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the wrecked cars were set in the high-pressure positiones

Track Walker McClees stated tnat just prior to the ac-

*dewt he hod palr olled tne track involved and saw nothing
sale or vrm_cn might have contributed to tne derailmentis Mos '
1”7 pissed him at a point about 0.8 mile east of the »noint of

zccldents He ovcerved that the conductor and tiie brakeman were
on the braike step of the rear car. The speed of the traim was
about 25 mlles per hour at that noint but tie condvetor and the
brakemon did not appear tc be alarmeds He followed the train
arcund the curve to a point wihere he could watch 1ts progress
and it seemed to increcse speed until the time of derallments
ne then proceeded to the scene ol tie ccecldent, examining the
track c¢n route, but found nc marks or 1nd1uutwon of derailment
until he reached Bridge 141, whici he Tound to be out of 1lince
He had Teen over tiie brldge 45 inutes prior to the time of the
accident and had ~bserved nothing vrongy also he had been under
the bridge and was positive that there was no bent out of line
at that timees I% vasz nis opinion tihnt the derailment wes caused
by cxcessive specie

Section Forcman 3radford stated that nc arrived ot the
scene ¢l the accident about & pe Me atout C or 4 hours laler
ne Inspected the derailed ecculpment and found tie epngle cocks
of all cars cpen cxcept the one at the rcar of the sixth car,

lMrss McGlonc, an eyewitness, vas on the porch of her
Lome, vlich 1s located to the south side of the track at a
point approximately 1,100 fcct esst of Bridogc 141, vhoen Noe 127
passeds Sheo ctated that the brakeman 'ras attempting to set tlie
hend brake on the rear car and the conductor vas on the rear
cnd-sill trying o reach the a2ir Iiose. The speed of the train
was twice as fast as usual, and the cars verc lurching badlye

We As Jorden, an cyewitness, stated that he wvas at the
station at Trace wailting for Nos 127 Then the train apnproached
1t was in three portlons, and soon &ftervard the cars beeame
deraileds the engine and onc car continucd boyond hime

System Bridge Inspector Perry stated that on July 17,
1939, he exanmined Bridge 141 thoroughly, and 1t was safc to
carry the type of equipment usel .on this branch, e inspccted
the bridge after the accident anil cbserved that the tenth bent
from the west cnd was disploced; it was his opinlon that the .
bent had been displaced by the lurching of the locemotive be-
cause of hifll speeds

Supervigor of Bridges and Structures Walker corroborated
the statement of Pridge Inspector Ferry in all eecential detailses
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Division Enginecer Pattison stated that he arrived at the
scenc of the accident at 5;15 pe mo He examined the track east
of the point of accident but found no mark of derailment until
1e reached the seventh bent of Bridge 141. He observed that
bents Nose 2, O, 4, and 5, numbered from the west end of Bridge
141, were demolished, the chord was out of line, 100 feet of
decking were destroyed, and the ties were shifted out of place
by dragging equipmente There were two separate flange marks
on the top of the north rail, the first mark beginning at a
point 113.5 feet east of the west end of the bridge and extend-
in. westword 3 fecet 5-1/2 inches and diagonally toward the
outside of the rail; the second mark overlapped the flrst by
2 inches and extended 4 feet 7-1/2 inches westward and outvward
to within 1/4 1nch of thie outside of the rail, On the ties
there were no marks leading away from thesc marls on the rail.
At a point 9 feet west of these fla.afe marks there was a flange
mark on o tle ircide the aign resl nd a tread merk on the tiew

platc of “hat tie, AL a -co1nt 4 Tect b ounches veot of the firsg
flange mork on tle reil the oubtcer . wrd rail was cut deeply a
distance of ah»ovt 11 Tectv § inches, Lerond whnicn 15 was broken
entirely avar from .e Lollge. Flr. ¢ wnorke meace ny askewed
trucks were fornd on 13 »rudz. ties and these marks ccantinued

on the ties tejond thie vest el of the bridges A scoond series
of marks, evidenwtl: nade Hy t o palrs of derailsd eels, led

from the west erd o7 the brilae to the poin®t ~here the second
car stonped, -hich s an;rox_uately 700 fecet beroinde. The
forvard truck of t.ie six®n car vas lound leaning against a

tree on the south side of the track, 24 feet disvont from the
center-~line of the ftrack. Exconmination of the bricdae structure
disclosed that there was no rotted or defective timber which
could have contributed to the cause of the accidents The gage
of the track on the bridge varied from 4 feet 8-1/2 inches to

4 feet 8-3/4 inches and the superelevation ranged from 4 inches
to 5-1/4 inches, Bridge 141 was designed to equal a Cooper's
E-52 rating, w.ile the locomotive involved was the equlvalent
of Cooper's E-44 rating. He examined the cars and found that all
the angle cocks were open, except the onc at the rear of the
last care It was his opilnion that excessive speed on the 7030!
curve was trne cause of the derailments

Car Inspector Dempsey stated thiet all cars dispatched
to the Ke& Fa Branch are given an air-brake and retaining-valve
test before lecaving Garrison. The empty cars are placed for
loading and then brought bacii loaded a day or two later; the
carsg involved in the accident had been inspected at Garrison
a fev days before the da; of the accldents, He examined all the
cars 1nvolved at the scene of the accident and found no defect
that might have caused any car to beccome uncoupled under
ordinary circumstances. The angle cocks on the second, third,
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and fourth cars were in open positions After the accident the
rirst three cars of Noes 127 werc brought to Garrison where he
made an air-oralie test and found that the brakes and the re-
taining valves functioned properlys All the brake shoes showed
indications of having been heated; there were no flat spots on
the viteelss

ATter the accident, liaciinist Kehoe inspected the alr-
brake equipment on cngine 971, and found 1t to be in proper
conditions The coadition of the brake shoes of the engine and
tender d1d not indicate that they had been heatcds

General Alr »rake Incpector Anderson stated that an
alir-brakXe test on encsine 971 and the equipment involved 1n
the accident -ws made with the alr overat.ong tnrecugh all cars
but with some perts 2ot operative, because of hoving been
damagcd in the accidente This test dicclcosed 3Ihat 8 minutes
vere requlrel to ciiarge the alr-brake system from zero to 9C
pounds pressurce A 10-mound brake-pipe rceduction was made,
then a 12-»ound brake-~nipe redvction, aad later an cmergency
applications after each reduction the train wes checked and
the brakes were found to opply properly in each case, The
bralcs were tien recleased and a test made of the retaining
valves, which disclosed thot they were —orking propcrlys. He
stated that the manner in which the brakes on lce 127 were
manipulated after lecving Deep Cut was not in accordance with
verbol instructions given to all enginemen in regard to shorte
cycle braking on heavy grades., The verval instructions for
braizing while using retailning valves are that when the speed
of the train recuires 1t a brake~pipc reduction shall be meade
anl, 1T vnroper results are obtained, the brake valve shall then
be placed in release position ond the braking system recharged,
afier which another brake-pipe reduction shall be made and this
operatiorn repeated at bO0-second intervals down the grade, In
the event that the speed 1s nes controlled properly by the
inivial obrakc-pipe reduction, tle cngineman must immediately
apply the brakes in emergency. He will then arrange with the
conductor for hand brakes to be used to control the train down
the grade; supervisory orficials mugt be informed of such action
50 that an investir~tion may nc made to wascertain why the air
brakes failed to function prooucerly. No written instructions
had been 1ssued relctive to saort-cycle praking, because of the
variable factors (nvolvel. EREaginenen have been instructed to .
release the aeagine and tender braxes while breking on grades
in order that the driving-wheel tires might not become over-
heated,

Rosad Foreman of Engines Shelton stated that he made
frequent trips over theé K.& Fos Eranch and had never experienced
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any difficulty in handling a train dovn the grade from Deep Cute
When leaving Deep Cut on his last trip the train consisted of

10 or 11 loaded cars; the retaincrs were turned up and the train
stalled during short-cycle braking operationss He stated that
there were no vritten instructions issued for descending the
grade involved but that, after the AB brake came into use,
enginemen had been instructed verbally in regard to the im-
portance of having the brake system fully charged prior to
descending a grade; also, the importance of not letting the speed
become excessive between short-cycle braking applicationss

he nad known Engineman Carr since 1910 and considered him a very
careful mane

Records of the railroad company disclosc that Engineman
Carr attended air-brake instruction classcs twice during 1939

Locomotive 971, 1involved in this accident, is of the
2~3-0 typec and has a total weight of 200,075 pounds, distributed
as Tollows: enginc truck 24,525 pounds, drivers 176,150
poundse The center of the first driver is 8 feet 7-1/2 inches
from the center of the engine~truclk wncel, The rigid driving
wheel-base is 17 fect in lengthy the driving wheels are spaced,
center to center, 66 inches between Nose. 1 and 2, 60 inches
between Noss 2 and 3, and 78 inches between Nose 3 and 4. The
total welght of the tender is 169,220 poundse The tender trucks
are of the 4-vheel typee. The truck vheels are 33 inches in
diameter, and are spaced 70 ilnches between wheel spaces; there
is a space of © feet 8 inches betwcen the wheel centers of the
trailing wvheels of the first truck end the leading wheels of
the second trucks The engine was designed edquivalent to Cooperls
E~44 ratinge It 1s equipped with Nos 6-ET brake equipment,an
8-1/2-inch cross-compound air pump, an li-3-aA brake-pipe feed
valve, and a single-top pump governors

According to data furaished by the railroad, the braking
ratio of the cngine was 5C percent of the welght on drivers; the
brakiny ratio of the tender wes 80 percent of its light weight;
tie gix cars involved were as Tollowsg



Light
Initial Nos welght, Capacity,
pounds pounds
Ce & Qan 110162 40,40C 100,000
” 111042 40, 800 10,000
" 112041 41 4800 100,000
" 112211 40,800 100,000
f 127345 39, 60C 100,000
" 131697 40,300  100,C00

Total

welght,

pounds

152,000
152,000
152,000
152,000
152,000
152,000

Brake
ratio,
emnpty
percent

6204
6Lle7
603
Bla7
65+ C
6426

brake

percenty

195
1946
1948
130
2041
2092

As the carg lnvolved had not been weighed prior to the time of

derailment, the total welghts of the cars are based on the
in A 12-day movement,
All bralzing ratics are based
on 5C pounds brake~cylinder pressurecs

average velilght of similar cars
had complete AB Dbralke equipment,

NDbservations of the Commigsi

The Commission's inspechors

on's Inspectors

All cars

examined the equipment in-

volved and found tnat the heisht of all couplers was uniform
and that there was : o defect i1 the coupling mechanismsa.
slde-bearing clearince on all cars vas uniform and within the

prescribed limitse

The

There was no indicaticn on the trackx between

Decp Cut and the point where tie engine and one car stopped of
sand having been used or of any skid burn on the rails,

Discussion

According to the evidence, Noe 127 stopped at Smith!s
Creek and cut off the first six cars in the train in order to

double to Deep Cuta

After proceeding approximately 1 mile the

entine stalled on the asccnding grade, and then the six cars
vere doubled to the spur track at Deep Cut in tvo cuts of three

cars eaclhs

broke test was made, and the retainers were set for uses
engineman walted 8 or 10 minutes longer in order that the
auxiliory reservoirs might be fully charged,

[}

start the train. At that time the

mulh-reservolr pressure.

The six cars were recoupled at Decp Cut, an air-

The

tlien used steam to
fireman ovserved that the

alr gauge indicated 90 pounds brake-pipe pressure and 130 pounds
A 10-pound brale-pipc reduction was

made wnen the l&st car wns passing over the sléing switch, and
the brakes responded properly, but, after moving a distance of
15 or 20 car lengths, the speed had accelerated to 5 or 6 miles
per hour and a second brake-pipe reduction was made, which the
The speed was retarded

somewhat but after the traln meved a distance of 12 to 15 car

engineman thought would stop the tralin,
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lengths more the spaed increased to about 15 miles per hours
The brake valve tnen wes »nlaced 'n eumergzency positlion, at

vnich time, according to the statement of the engineman, the
traein was about BCC fect east of Eridge 141. The emergency
arplication momentarily retarded the speed of the train; then
tr.e speed 1ncreased and was apnroxinatcly o0 miles per hour

at Bridge 141, where the derailment occurreds The point of
aceldent was oa a 730" curve, at a point where there was
practically no superelevaticn; the spced restriction was 20
miles per liours The evidence inuicated that the speed was
considerably 1n excess of P0G milcs per hour and thet the cars
were rolling exccsclivelye There were flange marks leading
diagonally from the gage side to the outslde of Lhe ball ol the
outsidc raily thic indicates that®t the cars were rolling and
thrusting Crom sile to sile sufficiently to 1ift vheels on the
outside of the curve hich encugh for the flanges Lo irop on the
ball of the rails

The enginenan wag an crperienced man and had attended
periodical alr-broke instruction clagses, hkaving attendel tvwo
classcg in tlie curreat years At thege clasges verbal instruc—
tlons were glven on che siort-~cycle method of brake operaticn
when degcendins grades vith retaining valves 1n usce The
instructicns werzs to the effect tuat after a bralie-plpe reduc-
tion was mndey 1L proper results were obtained, the brake valve
chould be moved {o relcasc poclition, then allow bC seconds Ior
the ailr-trake system to reclorge; the shiort-cycle braking opers-
tion should e repeated until reaching the foot of tne grale.
Statements of tiic englineman vere somewhat conflisting; he stated
that the teolel distance the train moved from the switch at Deep
Cut to the point “liere the cmergency appllcation ves made was 35
car lcngtho, which would be approximately 1,500 feet; he stated
wlgo that at the time of the emer ency apnlicatlon he was about
5 car lengths cast of bridge 142, which 1s appreximately 4,500
feet west of the svitch at Decep Cuts

Examinotisen of the track between Deep Cut and Bridge
141 digclosed no skil burn on the rails until very close to
Bridge 141s There were no flat spots found on the wheels of
tle engine or the carsas Teglts cenlucted after the aceldent
disclnsed that the elr-brakes on englne 071 and the cars in—
velvedl in this acclident were funetioning properlys Ags a result
of e inveatigation 1t apuvcers that the englneman delayed the
inltial application of the ulr brokes on tone descending grade
unti1l 1e train had attained a rate of speed in cxcess cf that
at which the train could ba controlled bty tie gervice appllca~
tion which hec made, and the emergency application was not made
until the speed ol the train was cntirely beycnd controls The
engineman was full; 1nformed with recspect to the short-cycle
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method o1 braking on grades; he had intended to use this method
but the train was not properly controlled by hig first brake-~
pipe reduction, and instead of immediately making an emergency
apnlication he made a second service reduction yhich vas in-
aqequdte to control his traine. After the accident he demonstratmt
in the air brake instruection car that he was familiar with the
short-cycle method of brake operations

The engineman sald he had been cautioned with regard
to overheating the driving-wneel tires and had been instructed
to nold the engine and tender brakes released on descending
grades; tne air-bralie instructor stated that the engineman had
been instructed not to use the engine and tender brakes to the
extent that the driving-wheel tires might be loosened,

The braking retio of the equipment involved conformed
to the standards of the carrier. The total welght of the six
loaded crrs was cbout 912,000 nounds, and the cngine and tender,
569,895 pounds; the total welght of the train was approximately
1,281,805 Qound\. AS thce engine and tender brakes were held
relcased this rcsulted in about 29 percont of the total weight
of the train running freely on the steep descending grade in-
volved; therefore, 1t follows that not only the factor of
retardation was diminished, but this weight running freely added
impetus, proportionate to the veight, spced, and grade, exerted
as a drawbar pull on the six loaded cars, tending to nullify to
a considerable extent the effectiveness of the six brakes which
were apnhlieds DBy the time all the brakes were applied 1t was
too late lo control the gpeed of the traines

Conclusion
his gccldent was caused by excessive spced on a sharp
curve, because of failure to control the speed properly on a
descending grades
Respectfully submitted,
S- N- I‘L’J’.ILI—JS,

Directore.



