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Louisville d Nashville 
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Kirkstall, Tenn. 

Rear-end collision 

Freight 

Fifth 53 

1512 - 1540 

60 cars and 
caboose 

25 - 30 m. p. h, 

Freight 

Fourth 53 

1525 

35 cars and 
ciboose 

S canding 

timetable, train orders, and an 
automatic block-signal and auto
matic train-control system 

Single; 3° curve to the right; 
level 

Clear 

8:50 p. m. 

1 killed, 4 injured 

Failure to provide adequate flag 
protection for preceding train 
and failure to provide adequate 
stopping distance betv/een signals 
involved for maximum authorized 
speed. 
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Inv-2413 

April 30, 1940. 

To the Commission: 

On February 1, 1940, there v/as a rear-end collision be
tween two freight trains on the Louisville & Nashville Railroad 
near Kirkstall, Tenn., which -esulted in the death of one em
ployee and the Injury of four employees. 

Location and Method of Operation 

This accident occurred on that part of the Knoxville and 
Atlanta Division which extends between Corbin, Ky., and Knox
ville, Tenn., a. distance of 104.68 miles. In the vicinity of 
the point of accident this is a single-track line over which 
trains are operated by timetable, train orders and an automatic 
block-signal and automatic train-control system. At Kirkstall 
a siding 2,243 feet in length parallels the main track on the 
west; fie accident occurred at a point 4,436 feet south of the 
south switch of this siding. Approaching the point of accident 
from the north there ar;, in succession, a tangent 752 feet in 
length, a 4° curve to the right 757 feet in length, a tangent 
405 feet in length, a loio 5 curve to the left 220 feet in length, 
a tangent 2,392 feet in " ength, a 2°30' curve to the left 2,277 
feet in length, a tangent 1,500 feet in length, and a 3° curve 
to the right extending 211 feet to the point of accident and 
1,104 feet beyond. The grade for south-bound, trains is slightly 
undulating a distance of 4,900 feet and then level a distance of 
2,315 feet to fie point of accident and feet beyond. 

The automatic train-control system is of the continuous in
ductive type; each engine in this territory is equipped with a 
2-indication color-light cab-indicator which displays a green 
light when the train is operating under a proceed indication 
displayed by a wayside signal or when approaching a B point and 
a red light after passing the B point when approaching a wayside 
signal, displaying a stop indication- The cab-indicator and the 
automatic train-control apparatus are actuated at a B point lo
cated either at a signal displaying an approach indication or 
at stopping distance from a signal displaying a stop indication; 
the location of the B point is predicated upon a predetermined 
maximum authorized speed. The system is so arranged, that when 
a locomotive passes a 3 point in a restrictive block the cab-
indicator changes from green to red, and if the change of indi
cation is not acknowledged by the engineman within the delay 
time, which is about 6 seconds when the speed is 35 miles per 
hour or higher, an automatic split application of the brakes 
sufficient to stop the train will be made. If the speed of the 
train is in excess of 20 miles per hour, in order to forestall 
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an automatic application, the engineman must operate the ack
nowledging lever, and, in addition, make a manual service appli
cation of the brakes to bring the speed of the train below 20 
miles per hour, whereupon the brakes may be manually released. 
If the speed of the train is below 20 miles per hour and the 
engineman acknowledges the change of indication by operating 
the acknowledging lever within the delay time which increases 
as speed is reduced, an automatic brake application will be 
forestalled. 

The automatic block system Is of the absolute-permissive 
type. Signals 2521, 2531,"and 2533 are located 6,714 feet, 
4,423 feet, and 988 feet, respectively, north of the point of 
accident. These signals are of the three-Indication, upper-
quadrant, semaphore type, approach lighted. The 0-spects, indi
cations and na-cs of the signals Involved and the corresponding 
rule numbers are as follows: 

Signal No. Aspect Indication Name Rule No. 

2521 Green Proceed Clear 281 

2531 Yellow Prepare to Approach 285 
stop at next 
signal. Train 
exceeding medium 
speed must at 
once reduce to 
that speed. 

2533 Red Stop; then p-o- Stop and 291 
ceed in acco_1- Proceed 
ance with Rule 
509 (B) 

Medium speed is defined as: One-half maximum authorized 
speed, at point involved, not exceeding thirty miles per hour. 

Restricted speed which is prescribed by Rule 509 (3) is 
defined as: Proceed prepared, to stop short of train, obstruc
tion, or anything that may require the speed of a train to be 
reduced. 

Between the south switch of the siding at Kirkstall and 
the point of accident there arc four cuts ranging in depth from 
2 to 22 feet. Signal 2533 can be first seen from the left side 
of an engine of a south-bound train a distance of 1,228 feet. 

Rules of the transportation department read in whole or 
in p art as follovjs: 
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99. T'hen P. train stops under circumstance3 In which 
it may be overtaken by another t r a m , tho ill agman 
must go back Immediately with flagman's signals a 
sufficient distance to insure full protection. At 
a point one-fourth of a mi] ̂  from the lear of his 
tram, be will place one torpedo on the m i l , con
tinuing back to a dietance of not less tV n one-] ./If 
mile from the rear of his train, he will place two 
torpedoes on the ra:l one rail length aparc. If on 
descending grade, or the view is cbecured by curve, 
weather conditions, or in any other manner, he must 
go as much farther A G may be necessary to reach a 
polit m e r e he is abaoIut:_.y sure he can bo seen by 
a train at a sufficient distance in -hick to stop. 

29^b). Should, a train be seen or h m r d approaching 
before flagman has reached the required distance, 
he must at once place one torpedo on the rail, and 
by n m h t or durmg foggy or soormy weather, he will, 
in addition, display a lighted red fusee, continuing 
in the direction of the approaching train as rapidly 
as possible. 
« •» •!&• 

-IF- * 

99(j). Enginemen are required, before coming to a 
stop at unusual points, and. at u s u n stopping points 
when it is known by the enginman h m t his train vill 
be delayed., to sound the whistle si pi^l prescribed by 
Rule 14(c). Failure of thu engineman to sound this 
signal will in no manner relieve conductor and flag
man from protecting the tvain. 
•IS- <«• •!«• 

Rule 4(c) of the regula:ions governing use of automatic 
train control reads as follows: 

The two-light cab indicator located in the cab 
In the enginemen 1s line of vision. The purpose of 
the cab indicator is to give the engineman a continu
ous visual signal of the condition oC the track ahead. 
?."hen the indieator is showing a C-PTEN light maximum 
allowable speed is permitted, when the indicator is 
showing a RED light the track ahead is occupied or 
obstructed and the speed, must be controlled, in ac
cordance with rules or special instructions. 
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The maximum authorized speed for freight trains in the 
vicinity of the point of accident is 45 miles per hour. 

The weather was clear at the time of the accident, which 
occurred at 8:50 p. m. 

Description 

Fourth 53, a south-bound second-class freight train, with 
Conductor Collins and Engineman Mauney in charge, consisted of 
engine 1523, 35 loaded cars and a caboose. This train departed 
from Holton, 47 miles north of Kirkstall, at 4:13 p. m., accord
ing to the train sheet, 6 hours 52 minutes late, passed Dossett, 
the last open office, 2.84 miles north of Kirkstall, at 8:22 
p. m., 9 hours 18 minutes late, stopped at a point approximate
ly 1 mile south of Kirkstall between 8:30 and 8:35 p. m., ac
cording to the evidence, to replace a broken journal brass on a 
car, and about 8:50 p. m. the rear end was struck by Fifth 53. 

Fifth 53, a south-bound second-class freight train, with 
Conductor Caughron and Enginemen DeLaney and Tillery in charge, 
consisted of engines 1512 and 1548, 60 loaded cars and a ca
boose, in the order named. This train departed from Holton at 
5:14 p. m., according to the train sheet, 7 hours 53 minutes 
late, passed Dossett at 8:45 p. m., 9 hours 41 minutes late, 
passed signal 2531 displaying an approach indication, passed 
signal 2533 displaying a stop-and-proceed indication and, while 
moving at a speed estimated to have been 25 to 30 miles per 
hour, collided with the rear end of Fourth 53. 

The caboose and the rear two cars of Fourth 53 were de
molished. The two engines and the first 13 cars of Fifth 53 
were derailed, and. stopped in a tangled mass of wreckage which 
v/as piled. 3 cars high and confined, within a distance of 195 
feet; these cars were demolished. Engine 1512 stopped, headed 
north, on its left side 150 feet south of the point of collision 
on top of the wreckage at the west side of the track. The en
gine truck was torn off; the automatic brake-valve and its re
lated piping were torn loose; Engine 1548 remained upright and 
stopped at the east side of the track and at an angle of 30 de
grees to it. 

The employee killed was the engineman of the second engine 
of Fifth 53, and the employees injured, were the engineman of 
the first engine, both firemen, and one brakeman of Fifth 53. 

Summary of evidence 

Engineman Mauney, of Fourth 53, stated that the air brakes 
functioned properly en route. As his train v/as passing the 
south switch of the siding at Kirkstall at a speed of 40 or 45 
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miles per hour the front brakeman, who was on the left seat-box 
of the eng;ine, called a warning to stop, he made a 10-pound 
brake-pipe reduction and then placed the brake valve in emer-
gency position; the train stopped in a distance of about 70 c a r ^ 
lengths. He understood that the rules required him to signal 
the flagman to protect the rear of che train before stopping at 
an unusual point, but In this instance he was preoccupied and 
failed to do so: however, immediately after the train stopped 
he signaled for the flagman to protect the rear of his train 
and saw him leave the caboose. He said that the front brakeman 
discovered a broken journal br*ass on the seventh car and, after 
the brakeman unloaded tools from the engine, a cut was made be
hind the seventh car and it was pulled up to the tools. The re
newal of the brass wa.s about completed, when the engineman heard 
two short blasts of the engine whistle of Fifth 58 and about 2 
minutes after the accident occurred. He said that he could not 
see Fifth 53 as It approached because the view to the rear was 
obstructed. He stated that his train stopped between 8:30 and 
8:35 p. m. and the accident occurred at 8:50 p. m. 

Fireman Luttrell, o^ Fourth 53, corroborated the statement 
of his engineman and added that the flagman was signaled, out 10 
or 12 seconds after the train stopped. He observed the flag
man's lanterns moving back from the caboose until they disap
peared from view around the curve. The fireman ^aid that he re
mained, on the engine during the renewal of the brass on the 
seventh car. As Fifth 53 approached and before the headlight 
came into view around the curve he heard the explosion of two 
torpedoes and soon afterward w o short blasts of the engine 
whistle. He staled that the weather "as clear and it was pos
sible to see the position of the signal semaphores. 

Front Brakeman Witt, cf Fourth 55, stated that his train 
was passing the south switch of the siding at Kirkstall at a 
speed, of 40 or 50 miles pei' hour m e n he observed fire flying 
under a car and called a warning to the engineman to stop. The 
train stopped in a distance of 80 or 9^ car lengths. After 15 
minutes elapsed and before completion of the renewal of the 
brass the accident occurred. The brakeman heard torpedoes ex
ploded about I minute before the accident occurred. 

Conductor Collins, of F o u r t h 53, stated that approaching 
the point of accident his train was mcving- at a speed of about ̂ fc 
40 miles per hour when the air brakes were applied and the trarrrr* 
stopped in a distance of 80 or 85 car lengths". It was 8:35 p. m. 
when the train stopped and the engineman immediately signaled 
the flagman to protect the rear of the train. He said that an 
engine whistle could not be heard, at the rear of a train in mo
tion because of the noise made by the car wheels. The flagman 
started back immediately with flagging equipment and the con
ductor started toward the front end of the train. The conductor 
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assisted in renewing the journal brass and the new brass was in 
place when he heard one torpedo explode and the engineman of 
Fifth 53 acknowledge his flagman's stop signals. Looking back 
he observed a lighted fusee which appealed to be on the curve 
south of Kirkstall. The accident occurred at 8:50 p. m., which 
was about 1 minute after the torpedo had exploded. He said that 
as his train was stopped, about 15 minutes before the accident 
occurred., a fusee thrown off at the time the brakes on his train 
were applied couth of Kirkstall would ha.ve burned out before 
Fifth 53 passed. Kirkstall, since the fusees were of the 10-min
ute type. He thought that although the ties were covered, with 
ice his flagman should have gone back a distance of about 100 
car lengchs in the time available. 

Flagman Gass, of Fourth 53, stated that he was in the 
cupola of the caooose when the brtkes were applied on his train 
at Kirkstall. Shortly after the train stopped the engine 
whistle sounded the signal for the flagman to protect the rear 
of his t^ain and he started bac v to flag. Because of soft 
ground at the side of the track it was necessary to walk on the 
ties and ice on the ties hampered he s progress. TThen he reached 
a point about midway of the curve south of Kirkstall he heard 
Fifth 53 whistle for Kirkstall and be immediately placed, two 
torpedoes on the rail and lighted a fusee. He continued to 
walk northward waving stop signals which were acknowledged by 
the engineman of fifth 53 just as the headlight came into view 
at the north end of the curve. The engine of Fifth 53 passed 
him at a speed of about 50 miles per hour and he turned and ran 
in the direction it was moving; when the collision occurred the 
caboose of fifth 53 was opposite him. He believed that he went 
as far to the rear of his train to flag F^fth 53 as anyone could 
ha.ve gone under the sa.me conditions. 

Engineman DeLaney, of the first engine of Fifth 53, stated 
that when approaching Kirkstall his train ^as moving at a speed 
of 45 or 50 miles per hour. The air gauge indicated 110 pounds 
ma.in reservoir and 70 pounds brake-pipe pressure. Signal 2521 
at the north end of Kirkstall siding displayed, a clear indica
tion and when passing that signal he observed that signal 2531, 
the next signal in advance, displayed an approach indication. 
His view of signal 2531 was then momentarily obscured by trail
ing smoke and, thinking the signal might clear soon, he did not 
take action until the smo>e cleared; then soon after his engine 
passed signal 2521, observing that signal 2531 was still dis
playing an approach indication, he mad.e an initial brake-pipe 
reduction of 7 to 10 pounds. The brake-pipe exhaust, which ap
peared to be of normal length for a GO-car train, had just 
ceased when the fireman and. the brakeman called a red-block and 
red-flag warning to him and he immediately placed the brake 
valve in emergency position. He felt a heavy run-in of slack 
and, as the emergency application of the brakes did not seem to be 
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effective, he opened the sand valve and reversed the engine. 
After hie engine passed signal 2531 he acknowledged the red W 
light which nas displayed on the cab indicator; however, since 
the brakes were all m a y fully applied there '"as no action by the 
autorotic tram-control system. The speed of his train was re
duced to between 25 and 50 miles per hour at the time of the ac
cident. He said tie brakes functioned, properly cn route ere rpt 
that he thought they did not hold, so well when approaching the 
point of accident, because, as the brakes did m t appl" on the 
second engine, a loss oi braking pewe^ equivalent to that of 7 
or 8 cars resulted. He said that it is customary i"or the en
gineman on charge of the second engine of a. d.oubleb.ead.er to se
cure che independent broke - vi 1 ve in release po3itj.cn because of 
instructions not to permit overheating driving-wheel tires m i l e 
braking on descending grades. " ., understood that immediately 
after obse'-'mnc a signal displaying an approach indication he 
was raruiaed. tc reduce to tedium speed as quirlly as possible. 
In tour*. iv5ta.noe ^hen he made the first brake application he 
thought it was sufficient to stop his ".rain before passing sig
nal 253 v. He stated m a t he thought a full-service application 
of tne hi aloes, if made at signal 25 51, ' ould net s xop a train of 
60 cars moving at the maximum authorized, speed before if passed 
signal 2535. He thought he handled the braking the best way 
possible. 

Fireman S rith, of the first engine of Fifth 55, stated that 
his train was stopped several tines between Corbin and Kirkstall 
and the air brakes functioned properly. Approaching Kirkstall 
his train was moving at a speed of 40 or 50 mile? per h m r . Af
ter passing signal 2521, which Aas displaying a clear indication, 
the engineman eased off on the throttle a •>! trailing smoke and 
steam obscured the fireman's view of signal 2531. After turning 
on the blower at a point about 20 ca1" lengths north of signal 
2531, he saw that signal displaying an approach indication and 
he called it to the engineman who answered., as he had done at all 
signals. The engineman made a bmke-oipe reduction which the 
fireman thought was from 15 to 20 p m n d s . Soon after passing 
signal 2531 and before the brake application had become effective 
he saw the red aspect of signal 2533, the caboose markers of 
Fourth 53 and the flagman of that " c a m running toward Fifth 5 3 ^ 
and mving a lighted fusee. He called a warning to the enginen^ 
who placed the brake-valve In emergency position. Realizing that 
a collision was imminent he started back over the coal in the 
tender; he did not remember henmng torpedoes exploded.. He es
timated that the speed of his train at the time of the collision 
was about 30 miles per hour. 

Front Brakeman Ault, of m f t h 53, stated that when his 
train was approaching Kirkstall the speed was about 45 miles per 
hour. He was on the left seat-box of the first engine and the 
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fireman was seated ahead of . im. Trailing smoke and steam ob
scured Ills view of signal 2531 until t.he engine was about 20 car 
lengths north of the signal, he and the fireman simultaneously 
called the approach Indication to the engineman, who answered. 
The engineman made a brake-pipe reduction which the brakeman 
thought was about 20 pounds. When they reached a point about 
23 car lengths south of signal 2531 he observed the flagman of 
Fourth 53 in the cut waving a lighted -'asee, and he and the 
fireman simultaneously called a warning tc the engineman who 
immediately placed the brake-valve in emergency position. At 
this time the flagman of Fourth 53 was about 25 car lengths 
south of the south siding-switch at Kirkstall. Soon after the 
brake" I-e^o tppliod in emergency tao torpedoes were exploded by 
his train. There ^as a heavy run-in of alack and the brake ap
plicator did not seem to respond properly. The speed of the 
train *'ac about °o miles oer hour at the time of the collision. 
He said thro air brakes functioned, properly throughout the trip 
prior to :"r accident. He thought thai the engineman did all 
that possibly could have been done to step the train after the 
approach signal was cbsei «/ed. 

Fireman Cload, of the second pnginc of Fifth 58, stated 
that approaching Kirkstall the speed of his train was about 40 
or 50 miles per hour, his enginomn was using a drifting 
throttle only. The fireman said thet when his engine was round
ing the curve north of Kirkstall and phen at a point about 5 car 
lengths north of signal 8521 he observed that signal 2521 was 
displaying a clear indication and signal ''531 was displaying an 
approach indication. He could see the red. aspect of signal 2533 
when about 20 car lengths distant and at the same time he saw 
the flagman of Fourth 53 runnin^ toward Fifth 53 with a lighted 
fusee. He heard the explosion of torpedoes at a point approxi
mately where- the flagman stood. He thought that the speed of 
the train was reduced as much as ccuid be expected In the dis
tance traversed. He stated that during the trip his engineman 
had wired the independent brake-valve 1 an die In release position 
to prevent the driving-wheel tires f^om becoming overheated and 
he thought the independent brake-valve was in that position at 
the time of the accident. 

Conductor Caughron, of Fifth 53, stated that at Corbin an 
air-brake test of all the cars of the train except the caboose 
was made; the ai1- brakes functioned properly throughout the trip. 
Approaching Kirkstall he and tho flagman were in the cupola of 
the caboose. At a point just north of Kirkstall the conductor 
observed that the gauge in the caboose indicated 70 pounds 
brake-pipe pressure, and when the caboose was passing the south 
switch of the house track, located approximately 1,590 feet 
north of signal 2531, he felt the air brakes becopie applied on 
the train and observed, that a 20-pound brake-pipe reduction was 



made. He said the speed of his train at this time was 45 or 50 
miles per hour. The flagman remarked that he thought chor" -̂̂ •l 
a fusee or a red block ahead; the conductor get up to look aheac 
and the acciuent then occurred; at this time the speed of his 
train had been reduced to about 25 miles per hour. He thought 
that when the air brakes were applied at Kirkstall the;; func
tioned properly. After the accident occurred v e walked, to the 
front end. of his train and, as he passed., he rai,T at various 
places that the brakes vers applieu; however, he did. not Inspect 
each brake. When ha reached tne south end of the lirst car that 
was undanaged. he closed! that angle cock and raised the uncoupling 
lever. After the relief engine was coupled to the rear of his 
train he neard the bcakes release. The weather ^'i.s clear. 

F] a.g~ an R s o e r, of Fa. 
fth 55, corroborated the statement of 

his conductor :n all essential details. 
Car Inspectors Clark and Hixon stated that at Corbin they 

conducted air-brake test on Fifth 53 and the brakes applied 
and releas id. properly or all ca^1 . 

Car Foreman Moore stated, that subsequent to the accident an 
air-brake test was ra.de on 46 undamaged, cars of Fifth 53 and the 
air brakes applied a.nd released properly on all cars except one; 
the pressure head-gasket on this car w<r s blown out, and tne pis
ton travel on the remaining 45 cars was between 7 and. 9 inches. 

Hostler Summer stated that he tested, the automatic train-
control equipment on engine 1518 at Corbin prior to its departure 
and it functioned properly. 

Signal Maintainor Duckett stated tha;, subsequent to the ac
cident he tested the signals involved and found them to be func
tioning as intended. 

Mechanical Supervisor of Automatic Train Control Rose 
statea that he arrived, at the scene ~i' the accident at 3:10 a. m., 
February 2. He inspected both engines of Fifth 53 and found the 
electric and the pneumatic features of the automatic train-con
trol on engine 1518 '-ere cut in service. The acKnowledging-
valve lever was in the acknowledging position. The automatic 
train-control equipment was badly damaged as a result of the 
collision but his inspection did. not disclose any defect which 
might have prevented, it from operating as intended before the 
accident occurred. From his inspection a.t the scene of the ac
cident and from the statement of tixO engineman involved he formed 
the opinion that the engineman had placed the brake-valve in 
emergency position before the expiration of the 6-second delay 
time and this forestalled an aut.matic train-control application 
of the brakes. The automatic train-control apparatus of engine 
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1548 was cut out of service; the throttle vas in closed posi
tion and the independent brake-valve handle wa.s secured in re
lease position. 

Signal Supervisor Atchison stated that the approach-light
ing circuit for signed 2531 extends to a point 4,696 feet north 
of this signal. 

Traveling Engineer Traylor stated that e"'i:iemen of second 
engines of doubleheade^s are instructed to release the engine 
and the tender brakes when the brakes becone applied on de
scending 'racier to prevent freouent reapclication of the engine 
and 1 he i,cider brakes. These instruct!jns have resulted, in en
gine aen using a wire to secure the independent brake-valve 
handle in release --osition on gradet, when It is necessary to 
keep the eigirc ani, the tender brakes released. The practice 
of using '̂ire L O secure the independent brake-valve in release 
position in other locations io contrary to instructions and he 
did not ciow of any instance wherein an engineman kept the in
dependent b^ako-valve handle secured, in release position other 
than whale descending a grade. He stated that the braking power 
of the second, engine would be equivalent to that of approximate
ly eight cars. Enginemen are instructed to start braking as 
soon as a signal da eplaying an approach indication is visible 
and. to reduce the speed of a train to medium speed as soon as 
possible and to be prepared to stop at the stop signal. 

Operator Grutchfield., on duty at Doseett when the trains 
involved passed, stated that Fourth 53 and Fifth 53 passed his 
station at 8:22 p. m. and. 8:45 p. m. , respectively. 

Superintendent Fulkerson stated that traveling engineers 
have instructed all enginemen to commence braking as soon as a 
signal displaying an approach indication is seen. 

Records of the railroad disclose that in the vicinity of 
the point o f accident on January 31, 1Q2G, the maximum author
ized speed for freight trains was 3^ miles per hour; on Decem
ber 15, 1932, it was 35 miles per hour, and at the time of the 
accident it vas 45 miles per hour. 

According to data furnished by the carrier, signals 2521, 
2551, and 2533 are, at the present time, approximately at the 
same locations as when the automatic train-control installation 
was approved, by the Commission m 1926. 

According to observations mad,e by officials subsequent to 
the accident, the night aspect of signal 2531 can be first seen 
from the right side of a south-bound engine a distance of 3,902 
feet; however, to do so, It is necessary for the engineman to 
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look across tho inside of a curve and a considerable distance 
from the track; it can be seen from the left side of a south
bound engine a distance of 2,794 feet;. 

Observations of the Commission's Inspectors 

The Commission's inspectors observed the results of air
brake tests conducted at the location of the a. ident with a 
train similar to Fifth 53 The flr3t test was ~ade by simulat
ing as closely as possible the nerfarmar.ee of Engineman DeLaney 
on the night of the accident; it was made with 2 engines, simi
lar to tho"e on Fifth 53, and 60 cars. While this train was mov
ing at a ..peed of 50 miles per hour, as indicated by the speed-
omet t J eng'.neirm made s 19-_.ound brake-pipe reduction at 
signal 2cV,l. Sirnal 2531, which was displaying an approach in
dication. ' as w. - sea at a speed of 46 miles per hour and, at a 
point -'00 feet .c uth of tils signal, the automatic tre.m-control 
apparatus starter a further reduction of the brake-pipe pressure 
which continued until the brake-pipe pressure was reduced to 35 
pounds. At a point 1,228 feet north r,f signal 2535 the brake 
vai ve vac placed in ere-"gency poaition; the engine passed, signal 
2533 disp'iaym; a stup-e.n l-prcceed Indication at a speed of 24 
miles per hear ana itcpp^d at a point 888 feet s~uth of the sig
nal or 100 feet north cf the point of accident. During tnis test 
the engine and the tender brakes on the second engine were held 
in release position; fairly heavy drifting throttles wore used 
on both engines and sand was freely used, under the first engine; 
the total braking distance was 6,614 fpet. The second test, 
made with 2 engines and a train similar to that Involved in the 
accident, was conducted to ascertain the braking distance re
quired to comply with the rules and. oral instructions governing 
the observance ei a signal displaying an rpproach indication. 
When signal 2531 could be seen from a pea at 0,770 feet north of 
it and while the train was moving at a speed, of 51 miles per 
hour, a full-service application :f the brakes was made and the 
engine passed signal 2531 at a speed of 40 mil - per hour and 
stopped at a point 1,365 feet north of signal 2533. The total 
stopping distance was 5,850 feet. During this test the engine 
and the tender brakes of the first engine were held released but 
the engine and the tender brakes of the second, engine were per
mitted to apply. A fairly heavy drifting throttle was used on 
both engines and. the rails were sanded. The standard brake-pij 
pressure of 70 pounds was used in both tests; brake-cylinder 
piston-travel on both trains was within the prescribed limits. 

Discussion 

According to the evidence, Fourth 53 stopped about 8:35 
p. m., with its rear end standing 988 feet south of signal 2533, 
to change a journal brass on the seventh car, and its rear end 
was struck by Fifth 53 at 8:50 v. m. 

http://nerfarmar.ee
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The flagman of Fourth 53 had reached a point about 2,°00 
feet to the rear of hie train when the engine of Fifth 53 
passed him. The employee? on the engines of the following 
train could see the flagman a distarce of only 1,000 feet be
cause of embankments and track curvature; this gave Fifth 53 a 
distance of about 4,100 feet, after the flagman''s signals came 
into view, in which to stop short of the rear cf Fourth 53. 
Fourth 53 had been stopped at least 15 minutes before the acci
dent occurred. If the flagman could have proceeded to the rear 
at a rate af 3 miles per hour during the 15-minute period avail
able to him, he would have reached a point 3,960 feet north of 
the rear end of his train; at this point he would have been at 
the south end of a section of tangent track 2,392 feet in length, 
and, after the flagman's signals cane into view, the engineman 
of the following train would have had a distance of about 6,400 
feet in which to stop short of the rear of Fourth 53. In tests 
conducted subsequent to the accident a train similar to Fifth 
55, moving at a speed of 51 miles per hour, was stopped sis a re
sult of a full-service brake-pipe reduction within a distance of 
5,850 feet. The flagging rule provided that in case the view 
was obscured by tr.-ok curvature the flagman must go back far 
enough to reach a point where he was absolutely sure that he 
could be seen by an approaching train at a distance sufficient 
in which to stop short of his own train. 

The speed of Fifth 53 approaching Kirkstall was estimated 
at 40 to 50 miles per hour; the maximum authorized speed for 
this train was 45 miles per hour. The engineman of the first 
engine first saw the approach indication displayed by signal 
2531 when his engine was near signal 2521; smoke then momentar
ily obscured his view of signal 2551 but as scon as he saw it 
again he made a brake-pipe reduction of about 7 or 10 pounds, 
according to his statement, and soon after passing signal 2531 
he was warned by the front brakeman and his fireman that signal 
2533 was displaying a stop indication and that a flagman was wav
ing stop signals; he then placed the brake-valve in emergency po
sition but his train overran signal 2533 a distance of 988 feet 
and, while moving at a speed of 25 or 30 miles per hour, collided 
with the rear end of Fourth 53. The engineman of the first en
gine said he thought he could stop short of signal 2533 but the 
brakes did not seem to hold as well as on previous occasions and 
he attributed this to loss of braking power because the independ
ent brake-valve on the second engine was in release position; 
he said this would be equivalent to the loss of braking power of 
about 8 cars. It was customary on descending grades for the en
gineman of the second engine of a doubleheader to secure the In
dependent brake-valve handle in release position to prevent 
overheating driving-wheel tires. Subsequent to the accident the 
independent brake-valve handle of the second engine was found 
wired in release position. Brake tests of the equipment involved 
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macLe subsequent to the accident disclosed no defect that would 
have contributed to "che cause of the accident. 

The engineman of the first engine of the following train 
understood that immediately after observing a signal displaying 
approach he must reduce to medium speed as soon ac possible and 
be prepared to stop at the signal beyond; this instruction had 
been given to him orally. An instruction of this kind results 
in a wide variation in train operation in automatic-block terri
tory. During this investigation officials of this railroad ob
served that the indication displayed by signal 2531 could be 
first seen by the enginemen of Fifth 53 a distance of 3,902 feet; 
in effect the officials' interpretation cf the rules in regard 
to observing and obeying signal indications was that an engine-
man must observe and obey a signal indication as soon as it is 
possible to see the signal. In the case involved, in order for 
the engineman of Fifth 53 to see the indication of signal 2581 
from a point 5,902 feet north of that signal, it was necessary 
for him to look across the inside of a curve to the right which 
would cause him to look a conridera.ble distance to the right of 
that portion of the track immediately ahead of his engine. In 
this instance the weather was clear and to comply with the oral 
instruction the engineman was required to reduce speed at a 
point before reaching a, signal displaying a proceed indication, 
in order to have sufficient distance in which to stop short of 
the third signal in advance, signal 2533. If the weather had 
been foggy or the visual conditions obscured by smoke or other
wise, then under this rule the engineman would have been permit
ted to operate at maximum authorized speed until ne could see the 
approach indieation of signal 2531 and this distance from the 
signal '-'ould vary in accordance with the range of vision. Since 
the distance between signals 2531 and. 2553 is only 5,435 feet 
and since a test subsequent to the accident made with a similar 
train disclosed, tnat it took a distance of 5,850 feet to stop by 
a full-service brake-pipe reduction and by permitting the brakes 
of the second engine to apply, it appears that if a full-service 
brake-pipe reduction had been made by the engineman of the fol
lowing train near signal 2531, the train could be expected to 
overrun signal 2533 a distance of at least 2,400 feet. Inspec
tions of signals and automatic train-control equipment involved 
made subsequent to the accident disclosed, no defect that would 
have contributed to the cause of the accident. 

In order to procure a uniform practice on the part of en
ginemen operating trains in automatic-block territory, it is 
necessary that signals be so located or so arranged as to pro
vide adequate stopping distances at all times regardless of va
riations, permanent or temporary, in visual conditions, and so 
that enginemen can operate their trains from signal to signal by 
observing and obeying them in consecutive order. In 1925, when 
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the automatic train-control system was installed in this terri
tory to supplement the automatic-biock system, the maximum au
thorized speed for freight trains in the vicinity of the point 
of accident was 30 miles per hour; however, a short time before 
this accident occurred the maximum authorized speed for freight 
trains was increased to 45 miles per hour, an increase of 50 
percent, without a change being made in the automatic block-
signal system or in the automatic train-control system to pro
vide for the additional stopping distance necessary. The Com
mission's order of June 13, 1922, which pertains to installation 
of automatic train-control systems, specifies that an automatic 
train-stop, train-control, or s^eed.-control device shall be 
operative at braking distance from the stop-signal location If 
signals are not overlapped. In the Commission1's report upon the 
installation herein involved, which was approved with certain 
exceptions on dune 8, 1926, it was stated.: ''While established 
braking distances appear to be adeouate for trains running at 
authorized, speeds, these braking distances should be given care
ful consid.era.tion wherever there is a chance of such authorized 
speeds being exceeded." 

This investigation disclosed that notwithstanding refer
ence in the Commission's report of June 8, 1926, calling atten
tion to the relatively short braking distanoes provided in this 
installation, the carrier subsequently, on two occasions, in
creased, the maximum authorized speed for freight trains, the 
total increase being from 30 to 45 miles per hour; under this 
increased speed limit the stopping distances provided by the 
automatic train-control installation were inadequate to meet the 
requirements of specifications for auto"atic train-control sys
tems which had been prescribed by the Coxwission. Section 204 
of the rules, standards, and instruction:' for signal systems and 
appliances which were prescribed by the Commission's order of 
April 13, 1939, under the provisions of section 26 of the Inter
state Commerce Act as amended, provides that signals shall be 
spaced at least stopping distance apart, or, where not so spaced, 
an equivalent stopping distance shall be provided by two or more 
signals arranged to display restrictive indications approaching 
signal where such indications are required; also, section 504 of 
the rules, standards, and instructions provid.es that automatic 
train-stop, train-control and steed-control devices shall be 
operative at braking distance from the stop signal location if 
signals are not overlapped. As a result of this investigation, 
it is clearly apparent that the automatic block system and the 
automatic train-control system as at present installed in the 
vicinity of the point of this accident do not comply with the 
requirements of orders of the Commission and are inadequate to 
provide proper protection for the operation of freight trains at 
a maximum speed of 45 miles per hour. 

http://consid.era.tion
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Conclusion 

This accident was caused by failure to provide adequate % 
flag protection for the first train and by failure to provide 
adequate stepping distance between the signals involved for max
imum authorized speed. 

It is recommended that this carrier irrrediately take neces
sary steps to establish maximum author! 7_ed speed limits for 
trains commensurate with stopping distances provided by existing 
automa tic •'1och signal and automatic train-control systems, or 
rear ^ngc existing systems so as to provide adequate stopping 
distances for present maximum authorized speeds. 

Re commondation 

Respectf' fully submitted, 

S. N . HILLS, 

Director. 


