T S PNE————

NATIONAL
TRANSPORTATION
| SAFETY

| BOARD

WASHINGTON, D.C. 20594

RAILRGAD ACCIDENT REPORT

REAR END COLL.ISION OF |

LOUISVILLE & WASHVILLE RAILROAD COMPANY
TRAINS NO. 586 AND EXTRA 8072 NORTH

NEW JOHNSONVILLE, (ENNESSEE

DECEMBER 28, 1981

NTSB-RAR-82-4

% SRR S AR OTL T L

STATES GOVERNMENT

HEPEOOUOED B .
TECHMICAL
NAT'ONMtoE\ SERVICE

F COMMEUCE
; 01\. sl

Wiy ot F T BB Y S R TR TS N T EE g R e S T o Treesmaree TV BT RO LAY b diveed an wovmome S Ny e L




TECHRICAL REPORT DOCUMENTATION PAG
T, Report No. , “Z.Government Accession No. | 3.Reciplent's Catalog No.
WTSB-RAR-82-4 PB82-91.6304 )
b Title and Subtitle Railroad Accident Raport—Ress g‘“""&,{ﬁﬁf‘ég 1982
End Collision of Louisville & Nashville Reliroad Company J !
Trains No, 586 and Extra 8072 North, New Johnsonville, | 5.Performing Organization

DRacember 28, 19481 ' Code

+ Author({s 3. Performing Organlzation
Report No.

9. Performing Organization Name and Address 10.Work Unit %o,
National Transportation Safety Board - 3461A

Bureau of Accident Investigation I1.Contract or Grant No.
Washington, D.C. 20594

13.1Type of Report and
Period Covered

12.5ponsoring Agancy Name and fddress ' Raflroas Accident Report

December 28, 1981

NATIONAL TRANSPORTATION SAFETY BOARD B o
Washington, D, C. 20594 th,Sponsoring Agency Code

_\TSupplementary NOotes

Y

\

N,
B
5

16.Abstract ~ Apout 9:30 a.m. on December 28, 1981, Louisville and Nashville Railroad
Company (L&N) northbound train No. 586 struck the rear of standing L&N train Extra 8072
North at New Jehnsonville, Tennessee. Train No. 586 passed two consecutive wayside
automatic block signals displaying an approach aspect (yellow) and a restricted proceed
aspect {red), respectively, before it struck the rear of Extra 8072 North. The caboose and
six cars of Extra 8072 Ncrth and five locomotive units and one ear of No. 58¢ were derailed.
The conductor of Extra 8072 North was killed, and the engineer and head brakeman of No.
586 were slightly injured. Damage wes estimated at $998,313,
The National T'ransportation Safety Board determines that the probable cause of
this accident was the lack of alertness of the engincer and head hrakeman of train No. 588
in approaching the area of the accident and the fallure of the engineer of train No. 586 to
properly nse the automatie train brakes to control the spead of the train in compliance with
the speed requirements of the wayside automsiic block signel aspecis, so that the train
could be stopped before it struck standing train Extra 8672 North. Contributing to the cause
of the accident was the failure of the head brakemanr to cause the speed of tiw train to be
brought Into eonformance witii the automatie blook signal aspects, and the cilure of the
conductor te roquest clarification ¢ a radio message from the dispatcher notifying the
crewmembers of treli v, 586 that Extra 8072 North wos stopped ahead when he Jid not
understand the message.
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NATIONAL TRANSPORTATION SAFETY BOARD
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REAR-END COLLISION OF |
LOUISY'LLE AND MASHVILLE RAILROAD COMPANY
TRAINS NO. 566 AND EXTRA 8072 NORTH
NEW JORNSONVILLE, TENNRSSER
DECEMBER 28, 1981

SYNOPSIS

Adopted: August 29, 1852

About 9:3¢ &.m. on December 28, 1481, Louisville and Nashville Raiiroad Company
(L&N) northbouud train No, 586 st.uck the rear of standing L &N train Extra 8072 North at
New Johnsonville, Teanessee. Lxtra 8072 Nurth had stopped on the maln track just south
of New Johnsonville on instrustions from the train dispatcher at Bruceton, Tennesseec.
The lcecomotive kad been detached, and the train's head-end crew had moved the
locomaocive into New Johnsonvilia to pick up threa freight cars. ‘Train No. 586 passed two
consecutive wayside automatic olock signals displeying an approach aspect (yellow) and a
restrioted procead aspeci (red), respectively, before it struek the reer of Extra 8072
North. The oaboose ard six cars of Extra 8072 North and five locomotive urits and one
car of No. 586 were derajledd, The conductor of Exira BYT2 Nocth was idlled, and the
gngﬁnser and head) brakeman of No. 588 were slightly injured. Damage was estimated at

£98,313.

The National Transportation Safety Board determines that the probable cause of this
accident was the lack of alertness of the engincer and head brakeman of train No, 688 in
approaching the area of the ac.ident and the fudlure of the engineer of train No, 486 to
properly use the autsnatie train brakes to control the speed of the train in compliance
with the speed requirements of the wayside autometic block signsl sspects, so that the
train could be stopped before it steuck standing teain Extea $072 North, Contribating to
the cause of the acoident was the failure of the haad brakei:an to cnuse the speed of the
train to be brought into conformance with the automatic bloek signal aspeets, and the
fafiure of the conductor to request cierification of a radio message from the dispateher
notifying the crewmembers of traln No. 586 that Extra 8072 Narth was stopped ahead
when he did not understand the message.

INVSTIGATION
The Accidant

Extea 8072 Noetho~-Louisville snd Nastwille Reilroad Company {LAN) train Extra
8072 North 1/ originated at Xadnor Yard, Nashville, Tennessze, on December 28, 1981,
The train consisted of 3 diesel-electrie locomotive units v.ith 39 loaded ~ars and 8% empty
cars, for a trailing tonnage of 6,032 tons. Foliowing a satisfactory airbrake test, Extra

{7 Timetabie lvaotion betweur. Nashville and Brucoton is north and south whereas the
geographical direation Is southwest-northeast, Timetable direction will be used in this
rep. vt,
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8072 North departed Nashville at 8130 a.m, with the engineer and head brakeman on the
locomotive and the conductor and rear hrakeman on the caboose. The train made an
unaeventful trip to near Pursley, Tennossee, where at 8:48 a.m. the train dispatcher at
Bruceton, Tennessee, radived the engineer instructions to stop the train on the main track
just south of New Johnsonville, Tennessee, at the Fish Camp Crossing, a railroad/highway
grade crossing, The dispatoher also told the engineer to detach the locomotive {rom the
train at that loeation and ¢o go into New Johnsonville and pick up three freight cars. The
dispatoher sald that when the move was completed, he would instruet the engineer whan
{o move the train f~om the Fish Camp Crossing into the siding at New Johnsonville to
allow southbound L&N train No. 587 to puss en the single main track. If Extra 6072 North
had proceeded into the siding immediately and hed hed .o remain there for more than
10 minutes, the train would have had to have been separated to allow highway traffic to
movi over one or two highway grade crossings that would have been blocked. Therefors,
the dispateher, based on his knowledge of No. 587's movemant, slected to hold Extra 8072
North on the maln track and move it onto the siding for only a short time so that the train
would not have to be separated.

The engineer acknowladged end conipliad with the dispateher's instructions. When
the locomotive of Extra 8072 North wss stopped at the Fish Camp Crossing, the eaboose
was standing 2,085 feet north of automatic block signal No. 75.8 (see figure 1), which
shoula heve displayed a restrivted procead (red) aspect because Extra 8072 North was
stopped in the bloek. L.&N cperating rules, which are in conformarce with Federal
vegulations, did not require ihe orew of Extra 8072 North to use flags, fusees, or rail
sorpedoes to mark and protect the rear of the standing train In automatic signal territory.
The engineer reduced the brakepipe pressure to 20 psi to set the train's airbrakes so that
the cars would not roil back down the hill on which they were stopped, end the locomotive
was detached from the train, The lorornotive proceeded into New Jdohnsonville to pick up
the throe freight cars, The head-end crew said that they did not hear any radio
broadeasts from northbound L&N train No. 536 which they knew would be following them
on the single main track.

When Exira 8072 North stopped at the crossing, the vear brakeman left ihe caboose
carrying a portable radio and began inspecting the train as he walked toward the front;
the conductor remained on che caboose, The rear brakeman sald that he did not hiear any
radio conversations during his woik to the sront of the train nor did he hear a locomotive
whistle to the rear of the train. Thus roar brakeman sald that the eaboose radio had begun
to fail ir. the raceive mode earlior in the trip near MeEwern, Tennessee, about 22 miles
south of New Jobnsonville, where he noticed that the reception became intermittent, He
sald that from MceEwen northward he and the conductor used the portable radio which he
esrried with him on his walking inspsetion of the train at the Fish Camgp Crossing,

About 9135 a.m., while the cars of Extra 8072 North were standing In the block of
automatic signal No. 75.8, they were struck from the rear by No, 586, (See figure 1.)

Teain No. §1:6.~-Wher L&N train No. 586 originated in Louisville, Kentucky, as train
No. 27T, It had & diesel-alectrie locomotive units, 82 loaded cars, and §2 emply cars.
No. 277 departed Loulsville at 2:36 a.m, on December 28, 1681, afier an initial terminal
alvbrake test, 2/ which was acceptable to those concerned and to which nu exceptions

87" Federal Tegilations requive that an initlal terminal brake test bo made by & fully
churged train first having its Lrakepipe pressura reduced 20 psi and then being inspoeted
to see that the brakes are fully applied and thet brake cylinder piston travel does not
exceed 10 inches, Following the 20 psi reduction, a leakage test is performed which must
not exceed 5 pui in 1 minute. After inspection, the brakes are released and the truln is
inspected again 20 nscertain thay all brakes have released.
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were nated. The train arrived in Nashville, a crew change point, ebout 7:05 a.n. where
the crewmembers from Louisville terminated their trip and a new four-member acrew
assumed control of the train which was now designated No. 586,

~ The Nashville ¢crewmembars for No. 886 repcrted for duty at 6:50 a.m. at the L&N's
Kayne Avenue facility., The head brakeman of Extra 8072 North had talked with the
conductor of No, 586 at Kayne Avenue and wes told the time for which the new arew fop
No. 586 had been called. The crewmembers of No. 588 were transported by taxi to the
Church Street 1ower whare the operator gave the conductor a train order whieh
restricied the train's spued to 40 mph between Nashville and Bruceton, Tennesses, After
recelving the train order, the crewmembers continued by taxi to the 8th Avenue Wye
where they assumed conteol of the train, now icentified as No. §86. Tne conductor sald
that he deterndned that all of his crewmemhers were capablo of performing their
respactive duties, During the trip from Kayne Avenue to the 8th Avenue Wye, the
erewmembers discussed the fact that a train was ahead of them and that it ha¢ to
perform work at New Johnsonville, |

When the crewmembers arrived at the 8th Avenue Wye, the engineer and head
braiteman made a visual check of the locomotive and ther boarded it for departure. An
airbrake test for No. 586 was not required at Nashville because the train had traveled less
thart 500 miles since the initial terminal test in Louisville, The train moved slowly from
the erew change point while the conductor and rear brakeman inspected the train as it
passed. When the caboose reached them, the two men bosrded it and advised the engineer
by the cabonse radio thet they were onboard and that he could leave Nashville, After that
radio message was given, No, 586 beguan 1o acceslerate as il daparted the 8th Avenue Wye
at 7:15 a.an. for Bruceton, Tha train consisted of the same § diesel-electrie locomotive
unite with which No, 277 Jeft Louisville, but it only had 59 loaded and 52 empty cars, for a
trailing tonnage of 6,176 tons. Extra 8072 North and No. 586 departed Nashville from
different yard locations, and No. 586 was only about 35 minutes behind Extra 6072 North
on its northward trip.

The engineer safd that as the train reached the summit of Shops Hill, just a few
miles north of Nashville, i* wes necessary for him to apply some retardution to the train
in order to maintain specd control so that the 40~-mph maximum suthorized spead would
not be exceceded. He said that when he attempted to control the sped of the train by use
of the dynamic brake, a control panel light Mumineted Indicating a wheel slip- slide
condition, and the ammeter, indicating traction moty load ecurrent, was about
200 amperas, 3/ Beceuse he understood from his training and instruction that when this
happened the dynamie hrake saould not be used, the engineer sald he released the dynamie
brake and rade a minimum service brekepipe reduction, which is about 6 psi, with the
automatic brake valve to apply the train's airbrakes. He said this applieation of the
alrbrakes did not slow the train's speed tc his satisfaction, so he increased the brakepipe
recuetion to about 10 psi, whish slowed the train to suit him. Thereafter, and during the
vemainder of the trip, he used 10 psi as a minimum service brakepipe reduction. He did
not use any sand during his attempted uge of the dynaie beake nor did ho attempt (o use

the Jdynamie brake again during the remainder of the trip.

As the train continued northward, the angineer sald he commented oceasionslly to
the head brakeman that he had to ute more alr to control the train's speed iaan he

§/71'%e amimeter Indicates only electrical current on the lead locomotive unit and the
wheel slip-slide light indicator only indieates n wheeol slip-~slide on the locoinotive zonsist.
It does not identify on whieh unii or units the wheel slip-slide is occurring.
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felt was desirable. e said later that he did not think the train responded to braking
demands as he thought a train of that weight and length showld, but that the brakes did
allow him to contrel the spaed of the train.

The engineer said thai as Mo, 586 approached the hot box deteotur near McEwen, he
asked the head brakeman to "watoh out” for him while he went to use the toilet f&cilittas“
There were no facilities on the lead locomotive unit, 30 the enginecer had to leave the
opérating compartment and mave back to the zocond unit, Sreeifically, the enginaer said
that he asked tue head brakeman to sound the whistle for highway grade crussings and to
announce the hot box detector to the crew on the caboese when the train passed it. The
train was In a "statiae," stead; pull situavion and moving about 22 mph at that time, so the
head brakeman should not have had to operate any of the oparating controls. Tho L&N
operating procedures require that an engineev stop his train if he has to leave the
operating compartment and another qualified engineer is not present to take over the
opsrating q'ontrols. The head brakeman was not a qualified engineer.

The englnaer said that when he returned to the operating compartment, he resumed
his position at the operating controls of the locomotive. The head brakeman had not been
required to make any changes in the operating conteol settings during the engineer's
absence frorm the operating compartment, but he had blown the whistie for several
higi. vay grade crossings and radioed the conductor when the iocromctive passed the hot
hox detector. The head brakeman said that when he blew the whistle it was a little weak
and he told the engineer that the whistle was not sounding a loud clear note each time it
was blown,

Near Crow, Tennessee, the head brakeman of No. 586 informed the train dispatcher
by radio that No. 586 contained cars destined to New Johnsonville and said that some
shifting would be necessary before the cars vould be set off because they wero intermixed
with cars destined for Bruceton. The dispatcher told the head brakeman to take the cars
to Bruceton where they could be switched cut and later returned to New Johnsonville.
During the radio contuct, the head brakeman told the dispateher that No. 536 had a length
equivalent to 130 cars. 4/

At 9:23:35 a.m,, when the dispatcher estimated that No. 686 was somewhere
between Waverly, Tennessoe, and Pursiey, in disragard of L&N operating rule No. 708 and
Faderal regulations (48 CFR 220.31{c)), he radived a message to No. 588 without first
establishing a contact with the train and having it acknowledge his call, The radio
message was, "L&N dispateher at Bruceton calling 586, Got sn Extra North ahead of you
atopped at the Fish Camp, 587 leave here in about 20 minutes, over.” Tne engineer and
head brakeman of Mo, 586 sald that they did not hear this teangmission, The conductor
and rear brakeman of No. 586 said that they heard it, although the transmission was
gorbled, 3/ and that thair understanding of the message was, "holdup at the Fish Camp."
They did not acknowlsdye or question the radio message, and the dispateher did not eall
the tra!n a second time or repeat the mevsage.

The engineer said that as No, 586 approached Waverly, he siowed the train to about
25 raph by use of the automatic brake valve to comply with the reduced speed
requirerrent of a town or ‘nance. The engineer said that as the train left Waverly, he
relonsed the airbrakes to allow the benkeplpe to recharge for downgrade braking
requivements north of Pursley., From near Pursiey, the grade is descending northward to
47 The average length of a raflrord car cucrently is ealculated to be 5% fert, Thus, traiy
No. 588 would have been about 7,150 fest long.
8/ Defect in transmission, reception, or eneryptio: . ich renders the messaye or a portion
thereof incorrcet or undecrypteble,
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near milepos! 74.8 where it chenges to an ascending grade. The engineer said that at the
south end of Pursiey he made a 10 psi minimum service brakepipe reduction with the
automatie aitbrake valve to maintain the maximum authorized train speed of 40 mph, but
that there was no alr exhaust from the brakepipe. Therefore, he said that he lnereased
the brakepipe reduction from 12 to 14 psi, and the speed of the train was controlied so
that it did not exceed 40 mph,

The englnoer and head brakeman said that when the train approached autematic
signal No. 78.6 (see figure 1), the signal was displaying an approach (yellow) aspect, and
that the train's speed was about 38 to 40 raph. L& opereting rule No. 285 requires that,
upon approaching or passing an approach signal aspect, trains exceeding a speed of 30 mph
must ai once reduce to that speed, and the engineer should operate the train prepared to
stop at the next signal, Rule No. 34 requires the crewmembers in the locomotive
opirating compartment to csll automatie wayside signal aspects to each other, but they
do not have to radio signal aspects to the crew on the ¢aboose. Both crewmembers on the
locomotive said that they called the signal aspeets to esch other. (See appendix C.)

The engineer said that in order to comply with the speed requirement of the
approach signal aspect, he tried to reduce the speed of the train by further increasing the
brakepipe reduction to 18 or 20 psl, but that again there was no brakepipe air exhaust, and
that the train was not slowing to hin satisfaction, The crew in the caboose could not
confirm or deny if this or any other brakepipe reductions were made because neither man
monitored the bruakepipe air pressure gouge mounted in the caboose and the conductor did
not eheck the speed of his train at any point. The engineer and head brakeman sald that
when the train approached automatic signal No., 75.6, the signal was displaying a
restricted procend (red) aspect, and the englineer estimated the train's speed to be about
20 to 25 mph., L&N rule No, 281 requires that, upon approaching or passing a restricted
proceed siynal aspeot, trains exceeding & speed of 15 mph must at onee reduce to that
speed and the engineer should operate thae train prepsred to stop short of another train,
obstruction, or switsh not properly lined, looking out for broken rail. (See sppencix C.)
‘The engineer said that at that time, in an effort to slow the train, he made a full 26-psi
service brakepipe reduction but that there still was no brakepipe air exhaust. He said that
the speed of the train still was not reducing as he thought it should and, because he knew
that he would be unable to comply with the spead requirement of the signal, he put the
automatic brake control handle into the emergency position, shut the throttle off, and
opened the sanders. e said that when he made the emergency brake application, he did
not notice what he considered to be a proper air exhaust from the brakepipe, and that the
speed of the train still was not reducing ss he thought it should. The engineer said thaf
even though he did not hear the expected brakepipe air exhausts when he made the
brakepipe reductions, the air pressure indiceting geuges indicated the proper value for
each reduction he ade, Also, the head brakeman said that he heard weak brakepipe alr
exhiausts when the brak.. réeductions were made.

As the train pagsed automatie signal No. 15.6, the enginecr snid that he asked the
head brakeman to radio & maossage to the conductor that the train was passing the
dragging equipment detector located just north of sutomatie signal No. 75.6, because he
was too busy trying to raduce the train's speed to make the call. The head brakeman said
that he did as the engineer asked, using the radio located by the engineer on the right side
of the cab, and tnat somecne, whom he helieved to he the conductcr, acknowledged the
call, The conductor seld that about that time he heard a garbled radio message which,
hecause of the train's location, he assumed to be u notification {rom the engineer of the
dragging equipmert detector. The engineer gald that during this time he way
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"fanning" §/ the independenrt :scomoiive brake In an effort to stop the train but that the
train continued to move at & speed he estimatea to be 20 to 25 mph. He sald thut as an
opevating practice he always released the independent locomotive brake when the
autometic airbrakes wore in an emergency spplication. He said that he was "fanning" the
independent locomotive brake so the wheels would not slide and thus reduce the
locomotive's stopping ability and also to pre 'ent cawing flat spots on the wheels.
Further, he said that he did not leave the Indepandent brake on steadily because he did not
see sy reason for an iminedlate stop at that time,

As the train continued into the bluek governed by automatic signal No. 7§.8, the two
men sald that they cach saw the caboose of Extra 8072 North about the same time from
about 15 cor lengths (825 feet), The engineer said that he estimated the speed of the
train to ba about 13 mph at that time., When the cuboose was sighted, the engineer said
that he told the head brakeman to jump and then he immediately left the operating
position beside the control stand end exited the operating compartment through the door
behind the control stand, Re sald that he ran rearward along the long nose of tho
locomotive, elimbed down on the steps at the trailing end, and jumped. He smid that he
lost his balance when he hit the ground and he rolled for a short distance. He said that he
lay on the ground for a short time ang then got up and looked for the head brakeman. He
said that he did not know where the head brakeman was at any time following his own exit
from the operating compartment. A pair of sunglasses that were identified as belonging
to the engineer were found after the accidant sbout 85 feet from the point of impact.

The head brakemaen sald that when the engineer shouted the alarm for him to junip
he moved from a location midpoint in the operating compartment to the engineer's side of
the operating compartment and blew a short blast on the whistle., He said that he did not
operate the emergency airbrake valve located on the firemen's side of the operating
compartment. He said he then followed the engineer out the door behind the control
stand, down the walkway to the trailing end of the unit, crossed over to the west side, and
jumped. He said that when he hit the ground he lost his balance and rolled for a short
distance before he stopped. He said that when he regained his footing, he began calling
the engineer and found him on the east side of the train.

When the locomotive of No. 586 struck the caboose of Extra 8072 North about
9:30 a.m., the caboose and the first, second, third, and fifth rear cars of Extra 8072 North
went down a 45-foot embankmaent on the west gide of the track. The fourth and sixth rear
cars derafled but remained upright on the track structure. The caboose caught fire after
the impaet and burned. The conductor of Extra 8072 North, who was either on or near the
caboose at the time of the collision, wag killed,

The first locomotive unit of No. 586 overturned to the west side of the track and
came to rest on its side at the foot of the embankinent, The anglecock and an electrical
jumper cable box on the front of the unit were broken when the collision ocourved. The
second unit dereiled to the west side and stupperd almost perpendicular to the main track
with the tralling end near the track structure, The third unit came to rest on its right
side on the east side of the track structure neur the foot of the embankment, The fourth
unit derulled to the east of the track but remained on the track strueture ot an angle of
about 30 dewrees to the teack. The fifth unit derailed to the east and came to rest upright
and acrogs the track., The first car in the train derailed 1o the west of the track and
remained upright on the track structure. (See figure 2.)

6/ Fanning Is the use of the brake control lever by first applying and then releasing it in a
forward and backwsrd motion. It is a term normally used in conjunction with the
automatic trainbrake.
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gure 2.~~Derailed locomotive units and cers in train No. 588.
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After ihe ascident the head brakeman of No. 586 entered th> operating
compartment of tha cvurturned lead lccometive unit of No. 536 at the foot of the
ambankment. He sald that the oply thing that he did was (o recover his personid
belongln s and thote of the engineer, and to got the portable radio issued to him sc he
would contaet his conductor. He said that he did not move any of ihe opereting controls
or ohange any ralays or afreult breakasrs,

During & postaccident company hearing. the nead brakeman confirmed the angineer's
testimony that the emergeney brake appilcation was riade when the lonsomotive was
epproaching automatic signal No, 75.6, bu: he told Safety Board investigators in a sworn
deposition that the smergency brake application was made by the angineer only after the
standing cahoose of Extra 8072 North was sighted,

Injuries Lo Persons
Injuries LN employees Total

Fatal
Serious
Minox
Nons
Totsl

Damage

One car of Extra 8072 Noeth was destroyed, the cabuose and two cars were
moderately damaged, and three cars were slightly damaged. The caboose was destroyed
by fire after tho collision.

The lead locomotive wiit of No. 586 was destroyed, the secoad and third units were
substantially damaged, and the fourth and fifth units were moderately damaged. The first
oar was slightly damaged. About 200 feet of track was destroyed.

Damasge was estimated to bes

Frelght Cars $126,200
Locomotive Units 842,000
Wrecking Expenses 23,049
Track 7,064

Tota! $998,313

Craswmerber Information

The erewmembers of Extra 8072 North and No. 583 were qualitied according to LAN
requirements. -

The englineer of No. 586 had attended the L&N's engineer tralning sehoo! for 8 wesls
in 1078, He said that the training was composed of classroom instruetion in locomotive
components, the olectrical and mechanical aspects of the locomotive, train handling
proaedures, operating rules and practices, and the airbrake systems and thoir use. The
engineer sald that the training course was more heavily oriented toward on-the-job
training than formal instruction, The L&N has iwo mobile train simulators installed in
vans which are currently used in training student engineers and to provide periocic
refresher tralning for all engineers. An outline of the L&N's current engineer training




prograin which was provided to the Safety Board during the sccident fnvestigation is given
in appendix D.

Part of the training Is on-the~job training during whieh the student is assigned to an
engineer selected by management to iastruet the traiase in train handling techniques and
operation. The engineer of No, 586 said that rosd foremen of engines had ridden with him
while he was a student and just before he was cleared to operate on his own as a
locotnotive engincer, but none had ridden with him since he began operating on his own. A
road foreman of engines, under whose supervision the engineer came when "2 operated a
train between Nashville and Bruceton, toid Safety Board iuvestigators that although he
tried to ride often with each employee under his supervision, most of his time necessarily
was devoted to riding with engineers who were having problems, The engineer of No, 886
was not reported to be having problems and way assumed by L&N officers to bz a good
employee and a proficient englneer,

The head brakeman of No. 586 was not qualified as an angineaer and had not recaived
any formal instruction in the operation of the lrain airbrake system in the locomotive
operating compartment. He qualified for his position of switchman and trainman through
on-the-job training. He told Safety Board investigators that he had operated a
locomutive before and that he had a fair knowledge cf how to operate the train brakes.
Investigators were also told that he ofton insisted on being allowed to oparsie the
locomotive, The head brakeman said that he had an ambition to become a locomotive
engineer and had applied twice for engineer training, but had not been aceented, He sald
he was not given a reason for his not being accepted for the training.

Since the time the train crewmembers of No. 586 had been hired, the L&N hus
implemented a formal Instructionsl an<t training course for newly hived trainmen,

However, the only instruction given on the operetion of train airbrake systems is the
proper techniques for applying the airbrakes from the caboose,

For additional information on the trainerew personnel, see appendix 8.

Track h.formation

The L&N has only a single track between Nashville and Bruceton., The traeik on
which the azcident occurred was maintained to meet or exceed class 4 standards in
accordance with the Federal Railroad Admiuistration (FRA) track standards, 1t was built
of 132~pound continuous welded rall (CWR) get on standsrd double-shoulder, 7 3/4~tneh by
14-inch tie plates laid un wooden crossties and ballasted with crushed stone ballagt, The
ballast depth was about 25 inchis through the curve at the aceident site. The track
steucture at the poiut of the derailment was built on a fill which runs in depth from about
15 feet at the souih end to about 50 feet at the north end. The grade through the area of
the acecident Is 0.8 percent ascending northward from 1.4 miles south of the point of
impact. The acoldent ocourred in a 3° curve to thy left which begins about 1,900 feet
gouth of the point of collision and extends on through and north of the area of the
accident, (See figure 1.) Some vegetation, mostly trees, restricted vislon at scme points,
The Safety Board investigators took no exception to the track condition through the area
where the accident occurred,

Traln Information

The locomotive of Extra 8072 North consisted of diesel-electric units 8072, 8073,
and 8019, models EMD 8D-40-2, They were built by the Electro-Motive Division of
General Motors Corporation. Unit 8072 was equipped with a type 26-L airbrake system, a




two-channei radio by which a selection could be made betwaen the road channel
{(dispateher) and the end-to-end (locomotive to caboose) channel. Com:munications from
the dispatcher or rear-end crewmembers could te recelved by locomotive arewmembers
regardless of the position of the locomotive radto channel selector switeh., Unit 8072 was
rot aquipped with & speed recorder, an alertor, or a decdman control safety devics.

The eaboosz of Extra 8072 North was equipped with the regulation FRA marker
light. According to L&Y operating rules, the marker light is to bhe turned on 2 hours
pelore sunset and left on until 2 hours after sunrise. The merker light was operating when
Extra 8072 Norih left Nashville, but it is not known If it was illuminated at 9:30 a.m., tha
time of the collision. The caboose was equipped with & permanently mounted radio, by
which either the locomotive or the train dispatcher could be contucted, depending on the
radio channel selected. However, it was destroyed in the ensuing fire and its operational
status could not be determined. Eauh erewmember on the caboose had a portable radio
assigned to him.

The locomotive of No, 586 consisied of diesel-electric units 8122, 51285, 2723, 2740,
and 2735, The first two units were General Electrie Coijupany GE) model B-23-7, and the
following three units were GE model U-~23~B. The lesd nnit was aquipped with a type
26-L alrbrake system, a two-chennel radio, and a speedometer which - 18 reported on the
locomotlve defect form by the loulsville to Naszhville engineer as & .g 1) mph slow at
times, The unit was not equippuu with a speed recorder, an alertor, ci a deadman eontrol
safety device, The total locomotive consist seighed 1,295,000 pounds, The caboose was
equipped with an cpproved FRA marker light and a permanently mountsd radio. 7he
individual crewmembers on the locomotive and the caboose of No. 588 were lssued
portable radios; the radio channel arrangements were the same as those on Extra 8072 '
North, i

The engineer who had operated No. 86 earlier as No. 2Y7 from Louisville to
Nashville said that en route he had not experienced any trouble with the train's automatic
alebrakes or the locomotive's dynamic br.oke, and that he had operated both systems
several times during the trip. He said that he had stopped the train at Bowling Green,
Keintucky, to set off three freight cars and the brakes had operated satisfactorily at that
noint.
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L&N operating rule 705 requires that the lovomotive and caboose radios be given
voice tests when & ¢rew assuines control of a train. Both radios were tested satisfactorily

as No. 586 left Nashville when the crewmembers communicated with each other and with j
yard-based personnel, ;
The locomotive of No. 586 was equipped with an automatic sander whieh should have 3
sutomatically applied send during & whael slip or slide. This feature ean be cut on or off i
manuaily; it s not known if the automatie feature was on or off at the time the slip/slide 5
indication occurred. 3
The locomotlive, irn common with most diesel-electric locomotives used in the Unite S
States, had two dual-purpose air pressure indication gauges on the control stand. The
gauges indicate the brekepipe pressure (psi), the locomotive brake cylinder pressure (psi), A
and the squalizing and the main reservoir pressures (psi). The L&N operates its frelght | ;
locomotives with about 90 psi brakeplpe and equallzing reservoir prassure, and a main i j
raservoir pressure of from about 130 to 140 psl, ; I
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Application of the train airbrakes i3 initiated by use of the equalizin: roservoir.
When the enginesr makes a 10-psi brekepipe reduction, 10 psi of air is releas¢d from tne
squelizing reservoir. After the 10-psi pressure reduction Is made in the equelizing
reservoir, which is almost instantanaous, the control valves act so as to releass air from
the brakepipe until tho pressure in the brakepipe is equal to the pressura in the zquellzing
reservoir., This released brakepipe uir 18 vented to the atmosphere through the brakepipe
alr exhaust pipe, and i¢ Is an indication to the engineer that t~e airbrakes nave applied.
When these two pressures eoqualize, the brakes are set with 4 pressure in the braike
cvlinder equal to 2.5 times the brakepipe pressure reduction. The prodict of those two
values multiplied by the aurface srea of the brake eylinder piston head is eqissl to the
prassure applied to the wheeis via the brakeshoes.

Methed of Operation

Trains are operated on the single track line in either direction in the area of the
accident by the signal aspacts of o Centralized Traffic Control Systen: (CT{). The train
dispatcher at Bruceton opercatas end coatrols the CTC sustemn between Mashviile end
Bruceton., Train orders and a two-way radio system are used to facllitate teain
operations. It is not +mayal for a northbound train to pick up or set off cars st New
Johngonville, There is a 1uvu ~r siding adjacent to and on the east siGe of the main track
at New Johnsonville. Northbound trains are freguestly held at the Fish Camp Croseing, a
rallroad/highway grade crossing located abou¢ milepost 77.2, while work is being done at
New Johnsenville so that other erossings in the area will not be blocked and to eliminate
the need for the traincrew to separate the train to allow highway traffic to pass, The
locomotive ongineer of a northbound train who plans to stop at the Fish Camp Crossing
often will allow his train to roll freely downgrade from near Pursley, and then as the
upgrade to New Johnsonville is begun, the engineer will place the locomotive in light
- .dynamie beaking and the train will roll to a stop near the Fish Camp Crossing.

L&N operating rules require & trainman to walk his train to inspeet it, if time
permits, when a stop i¥ made such as the one at the Fish Camp Crossing, The engineer is
required to announce to the conductor in the caboose the spproach of the train o a hot
vox or dragging equipment detector location. The head-end crew Is not required to call
the wayside signal aspeets to the rear, but they must call them to each other, Excerpts
from the L&MN operating rules are shcwn in appendix C.

A Tennessuc State atatute, Title 85, Section 1208, requires:

(4) Every railroad company shall keep the cngineer, fireman uc some
other person upon the locomotive, always upon the looskout ahead; and
when any person, animal, or other obstruction appesrs upon the road, the
alarm whistie shall be sounded, the brakes put down, and every possibie
means employed to stop the train and prevent an aceident,

L&N supervisory personnel said that they are aware that hoad brakemen fill in for
the enginser when the latter leaves tha operating compartment to check on equipment or
to use tollet faeilities, but the 2xpectation is that this will occur only when the brakeman
will not be required to alter the controls,

Meleoroloyical information

Weather conditions ware reported by the State of Tennessee Department of
Conservation at New Johnsonville, Foo % am and 10 a.m,, a8t on Decembar 28, 1981,
the temperature was 50°F, and it was clear and suany. The visibility was good. On
Dacember 28, 1981, sunrize and sunset were 6:57 a.m. and 4:40 p.m., respectively.
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Modierl and Bathoigricnt information

The concductor of Extra 8072 North received fatal injuries as & resuit of the
coilision. The angineer and head brakemen of No, 588 each received a neck injury and
inuttiple contesics and sbrasions of the upper vody and head. A toxicologleal test fop
alcohol only was performed on the engineer and head brakeman at the hospital in Waverly,
and the test results for alcohol were negative.

Survival Aspects

The locomotive operating compartment of the lead unit of No, 586 wes not crushed :
or deformed and could have provided a surviveble environment during the impact |
sequence. The caboose of Extra 8072 North was not erushed, but the fire following the
impact destroyed it; it could have provided a survivable environment as tc deformation of
ti.¢ caboose fer a person who may have been inside., It is not known whather the ;
conductor of Extra 8072 North was insida the cahoose or attenpting to get out. He was %
- not seen by the head-end crew of No. 588 as their train approaciiod the cabocse. His body ;
3 was found outside the cabovse at the bottom of the embankiment,
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g The Humphrey County {fennessee) Ambulance Service was notified of the acecident
- about 10:14 a.m. by en unidentified man who calied by telephone and sald that he was an ;
L&N employee. The ambulancs service immediaiely notified the Humphrey County E
Sheriff's Office and then dispatched an ambulence to the swene where it avrived at
10:23 a.. In the meantime, Extra 8072 North moved north with that part of its train |
thoat was intact, to allow an L&N hi-rail vehicie at New Johnsonville to proceed to th2 :
aceident site., ‘The injured were taken by the hi-rail vehicle to where tiey could be
transferred to the ambulance. The ambulance left the scene at 10:51 o.m, and
transported the enginear and head brakeman to the Nautiius Memorial Hospital at nearby
Waverly where the ambulance arrived at 11:01 a.m, A second ambulance was dispatched
to the scane at 11:10 a.n. to bring the fatally injured conductor of Extra 8072 North to
the hospital where it arrived at 11:50 a.m,

Teasts and Research
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The engineer estimated the traii: spaed to be about 12 to 15 mph when he jumped.
Because of the derailment pattern of the locomotive units and the rear cars of Extra 8072
North and the numbers of pieces of equipment derailed, Safety Gosrd invastigators belleve
the spead of No. 586 at the time of the collision was, conservatively, at least 25 mph.

The conductor and flagman on No. 586 estimated that their caboose was about 15 to

0 sar lengths south of the Denver Road orousslng, located at milepost 74.7, when the
train's airbrakes were applied in an emergency application. When the train stopped, the
caboose was standing about five car lengths south of the crossing. A train with 130 oavs,
would be ibout 7,150 feet long; thus with the front of the locomotive at the point of
impect, the train would extend from the point of impact to a point 837 fest south of the
Denver Road orvossing. Similarly, if the end of the train wes 20 car lengths, l.e., |
1,100 feet, south of the Denver Road crotsing, the locomotive would be 263 feet south of |
|
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the osint of impact. Further, if the end of the train was 15 car lengths, i.e., 825 feet,
south of the same rond crossing, the locomotive would be 12 feet north of the point of
impaot, 1,0., beyond the point of impeaot,

it Yz

The point of impact was determined by superimposing lotomotive and car length
mensurarnents on the track structure and messuring from standing cars in the train of
Extra 8072 North to thy end of the train, Also, using the same technique, L&N offiaers @
determined that train No, 586 traiveled 434 feet after the impaot.




The positions of the vperating controls of locomotive unit No, 8123 or train No. 389
were evani.aied by an L&N offiels), before Safety Board Investigutors arrived, who
dosumanted the positions ne:

Throttle: Idie

Reversurs Forward

Automatic Brake Handles Handle off position 7/ (also see .
figure 3)

Fireman's Emergency Brake Valve: Closed position

Locomotive Independent Brake Han. Releaso position

MU 2-A Valve: 8/ Cut-in

Dynami¢ Brae Control: Fully appiled. The cut-out switches

for dynamice brakes on all units
were in the "on" position except
for unit 1740 which had its cut-
out switah in the off position.

- Radio Channel Selector Switch Channel 2

"Thy exeitation breaker on the lead locomotive unit was in a tripped position after
tlic acoldent. The function of ths 1i-ampere breaker iv to protect the exciter field
windings and the armature of the maii slternator irom high surrent. The exeiter supplies
current to the main alternatur field windings which indirectly determines the amount of
current supplied by the main alternator to the traction motors for propulsion power,
depending upen the load requirement, ‘The maia alternator also supplies excitation
voltage to the traction motors when they are used in dynamie braking.

After the accident, a locomotive was nitached to the rear of No. 586's cars to move
the cars from the accident site. The train was intact except for the head car and the
original locomotive consist, An initial terminal brake test was maae on the train befora it
was moved by L&N mechanical personnel accompanied by FRA rvepresentatives. During
the inspaction of the train at that time, uight cars were found to have excessive piston
travel, The brakes on one car were cut cut, and one car hed & stuck bleeder rod which
caused its brakes to be inonerative, However, despite the axceptions noted during the
test results, the train was moved without incident about 16 miles south to Gorman,
Tennesses,

7 TiandTa Ot Position ~ This position is located by . .irst quadrant noteh to the right of
suppression position. The brake handle may de removed In this position, This is the
position in which the handle is to be placed (and retnoved) on tralling units of a muitiple-
unit locomotive or on locomotives being towed dead-in train., As in the case of the
service poeition, a continuous service brake pipe reduction i obitained in this position.
(Definition from "Track Train Dynamics,” Associstion of Amerioen Railroads, Second
Bdition, page 1-8).

8/ A valve which, by its open or closed position, sonditions the airtwakes of a losomotive
unit for operating as a single anit or in multiple opsrations an 4 lead, trailing, or an
inojjerative unit,
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Figure 3.--Automatie brake valve handle positions on No, 26-L brake equipment.

Another airbrake test and inspection was me#= on the cars of train No. 586 on
December 29 at Gorman. That test dissiosad that s.ne cars had pizton travel ranging
from 10 to 12 inches, one car had its airbraices cut out, and one car had inopersiive brakes
because of an open bleeder valve (manual relense valve), and confirmed the results of the
on-gite ingpection. Title 49 CFR 232.12, Initisl Terminal Road Train Airbrake Tests,

prohibits fraight ours from being allowed to leave an initial terminal with more than
10~inch piston tra: el or car brakes aut out.

Forty-six curs were equipped with type AB hrake valves, 49 cars were equipped with
type ABD brake valves, and 15 cars were squipped with type ABDW Lirake valves.
Porty-two of the cars had cast-iron brakeshoes, and 68 cars had composition Lrake shoes,

On December 29, No. 586's train of December 28, less the head car, was imoved *om
Jorman to New Johnzonville with a similar consist of locomotive urits to those used on
Dsecember 28. The Lui road foremen of angines who operated the train for most of that
distance had talked with the enginear of No. 588 while he was in the hospital and
determined the engineer's recolleotion of the manner in whieh the brakes and throttle had
been used in approaching New Johnsonville on the day of the accident. The road foreman
operated the train froin Gorman to near the point of the collision seeking to matoh the
control settings and the sequence that was deseribed to him by the engineer of No. 586,
In some Instances the rond foreman sald that he made slightly wiore of a brakepipe
reduction thai had been duscribed to him by the enginser of No. 588, but he seld that in
ne instance did he lose aontrol of the train and that the brakes responded as he would have
expected. As the train approached avtomatic signals Nos. 3.6 and 78.8, the road foreman
responded as if the signuls displayed the same signal aspeots that had conflronted the
engineer of No, 586 on December 28. The rosd foreman sald that ever with his being
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axtravegant with the traln's eirbralie reserve air, he was sble to stop the train well short
of the polnt of impact, In fact, he said that he had to mainain jrowar on the locomotive
to prevent thw traln from steliing, He said that he took no exeeptlon to the manner in
which the tiain responded to his opereting teshiuiques or in the manner (n which the
sivbrakes responded,

The jocemotive wnits that were attached to No. 586 on Dacember 28 wer~ tesied
partially a' the site on January 8, 1982, snd egain In New Johnseaville en January 7.
Some minr aecident-rolared damage to the aivbrake system on some of the locomotive
utits had to be repaired hefore they could be tested. When the airbrakes were tasted,
using alr supplied from another locsomotive, no sweeptions were taken to tha test results,
It wes fzund that when an emergency brake application was made on the locomotive
consist of No, 588, an 11-pound leakage developed in 2 minutes and & 17.5-pound leakage
developrd in 3 minutes, Howerer, the L&N persotnel making the tests and the FRA
represertativas present during the tests on Loth days agreed that, becauss some of the
pipes end hosws In the brake system wers dameged o broken .during the aceident, the
aquipment was uot in the best of meshunical condition, Therefaore, considering tne
conditions under whish the tesis were made, the lenks were not aonsidered unusual, and
the tvsts were evaluated us indicating that, apart from the acoident damage, the brakes
wet'e adequate at the timo of the accident to stop the train in a normal fachion. No
deht;e.eita were neted in the locomotive's running gear, truck side frame clearances, o
Whe 14,

A postaccident [nspection disclesad no dumage 0 the relay that controlled the
wiitomatio sander on the locomotive of No, 506, Al sand hoppers on the lonomoiive units
of No. 586 had some sand vemaintug in them. The frst sand found on the ralis was at the
point of fmpaet.

Safety Board investigators inspected a locomotiva operating compertment similar in
deaign to that of the lesd unit of Wo. 588, The enginesr's seat is a floor-mounted swivel
ohair with no arm rests, which Is adjustable fore and aft, The ueat that the Satety Boerd
investigators inspected was hard to turn, and they were told that the resistance to tuening
was typical of most seats at the control stand, The chair is close to the conirol stand
with littie side clearance betwesn the chair and the control stand. The door bahing the
control stand is narrow ond low, The wilkway along the loug houd of the locomotive unit
is narrow and passage it severely restrioted in the vielnity of the engine ale intake
becauge the hood is wide at that point (o accommodate the afr intake shutters and filters.
The forward windows of the lotomotive cperating compartment are low, relative to the
ceiling, and a man 5 feet tall or tallor standing upright would have his line of sight
resiricted beyond about 140 feet ahead of the locomotive. (See figure 4.)

Posta~cident sight distance measurement in the approach to the point of impaot
indicoted an uncbstrucied view of the standing caboose from 784 feet. Other pertinent
distances measured werat 1,348 fest from automatie signal No. 78.6 {restrioted prooesd
signal aspect) to the polnt whare the aaboose was steucky 10,178 fest botween sutomatie
signals Mos, 75.8 and 7.8 (approach aspect); and 7,778 feet from the last controlind slgnal
at Purslay to automatie signal No. 73.6,

Wayside automatie signal tests mude following the accident indicated that the signal
system {unctioned according to its design snd no exceptions were talcan.
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LOCATION OF PPAHATU&

. Kngine ~ 11, Lube Ol Cooley 2L, Pusl Tank 31, Adr Duct
1. Altsranior 12 Lobs Ol Fllter 22. Fual Filler 32. Alr Reservolr
8. Auxitlary Clemtuator 13. Badiater: - aa Totlet lfgulouull 33. Air Braby Equipraent
4. Mm 1] 14. Broking Resictors / ingine ntrol Pxne) 84. [3sttary Switch
gﬁ alpnvont B]mmr a: ;!?nd;:;u; | Bo | 25 (d{):uaro}k fo{r’ o 35, l:jli’u:’ul;;ﬁ Brk. Equip. ,
TR V&IV ne
3, Gowr m.!u Iﬂadhwl 1. s;ﬂﬁ Filler Aght Bor 27. Catr Heator 30, 'fisd Lito Resistors
an 18, Pluid Amplitier 28. Sliding Soats 87, Cantrol Compartivmnt ?
#. Engine Evhsunt diteck 18, Dattovies 29. Hand Rrake {Upper) :
. Engine Ailr Filjurs 2¢. Control Compartmunt 30. Equipmant Alr Filters
160, Engine Water nnlm (Lower)
MODEL B23.7 - GENEAL CHARMACTERISTICS
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Figure 4,~~Flocy plan and sharacteristies of B23+7 locomotive unit,
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ANALYSIS

The Accident

The engineer of Extrs 8072 North was in cornpllance with the train dispatoher's
instructions when he stopped the trsin at the Fish Camp Crossing, The hevd-end trew
followed the dispalcher's instructions coneerning the work that was to be dene at New
Jomnsonville, {.e., picking up the freight cars, and were awaiting instructions from the
dispatcher to move north into New Johnsonville before recoupling the cars and losomdctive
to the train when the collision occurred. No exceptions can be taken to their response to
thy dispatoher's instructions.

If any of the crewmembars of Extra 8072 North had heard the redlo broadeast whioh
the head brakeman of train No. 5§88 said he made to the conductor of No. #8¢ when
No. 586 was passing the dr gging equipment detector at zutomatie signeal No. 75.8, they
might have been able to alert No. 386 to the close presence of Extra 8072 North. It i
possible that the topography or other factors prevented reception of the radio signal.
Also, the message may not have been transmitted on the proper radic ehannel because the
channel seleator switch on No. 588's locomotive radio was found to be in position 2, the
position for transmissions to the dispateher, rather than position 1 for transmissions to the
rear of the train and other trains in the area. |

The rear brakeman of Extra 8072 North who was inspecting the train, as was
required by the carrier's operating rules, by walking northward from the saboose, denied
nearing a whistle vounded from a locomotive to the rear of his trafin. In view of its
reported varying lcudness, the whistle ol No. 586, 1f sounded as alleged by the head
brakemean, msay or ray not have baen loud enough to have baen haard by the brakeman of
Extra 8072 North.

Pecause the conductor of Extra §072 North had no compelling reason to be cut of
the caboose while the train was stopped, and since the head-end erew of No. %86 did not
see him, he probably was still onboard the caboose at tha time of the eollision although his
body was found outside the csboose. If the conductor ¢f Extra 8072 North had heard a
radio message from the head brakeman of No. 586 .0 the conductor ¢f No. 588, and
concluded there was a possibility of a collision, he probably would have had time to cseape
from the caboose, However, the condition of the eaboose radio at that time is not known,
and [t {8 not known if the conductor's portable radio was on ot if it was operable, The rear
brakeman of Extra 8072 North sald that the cabeoose radio had failed en route from
Nasghville and that they had used his portabie set. Even without the benefit of a radio
warnlny, the conduntor should huve been alert to the proximity of We. i86 becnuse he
knew the train weasn celled to leave Nashville & short time after Ex'en 8072 North,
Although not required by L&N oparating rules, if he had placed torpedis to the rear of
his train, he might have been alerted to the presence of No, 586 in time to escepe from
the caboose, Further, if the engineer of No. 886, once he was past sutomatic signal
No. 78.8, had blown ihe whistle periodically or had radioed a messsge to tralns in the
vicinity that No. 846 was passing automatic signal No. 76.8, tha sonductor might have
been warned of No. 586" approach and been able to move to safety.

There is no evidance to confirm the engineer's assertion that the dynamie bhrake on
the locomotive of No. H36¢ was inoperative or that the train alrbrekes were not responding
correetly to the engineer's bralkepipe reductions, In terms of brake performance, the
initinl termiral brake test and tho mechaniosl inspaction given the train at Louisville
vwere oonsidered to be satisfactory to the responsibie Individuals al that point.
Nuavertheless, it Is apparent that the inspoction of the teain was either not thorough, the
defeats ware nol regiorted to supervisors by the car inspectors, of rio astion was taken by
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the mechanical departmont personnel at Lowisville to eorreat the dafacty, since several
cars were lster fouad to bave excessive brake uylinder piston travel, brakes out out, and
brakes Inoperative. The excessive plston travel of the magnitude measured at Gormin on
some of ths cers should not have developed in the approximately 270 miles the train
traveled from Loulsvilie to the point of the accident and baock to GGorman, Therefore, the
Sefety Board concludes that the train wes allowed to depar! the initial lerminal at
Louisville with cars thut had breke eylinger piston travel beyond the travel limits allowed
by the Fedeva! rogulations, The [&N management should insure thac car Inspactors
properly report defects to their supervisors and that mecheniceal supervizors sforee vhe
requiremeints of the Federal regulations and not sllow defective cara to leave an initial
terminal.

MHowever, despita the diserepancios revealad in the postaceident tialn brake
inspection, the cafects apparently did not prevent the brakes from operating adequately,
The engineer who had operated the same equipmant earlier as No. 377 from Loulsville to
Nashville was satistied with the response of both braking systems when he used them. The
locomotive inspection report for No. 586 did not have any notation enteved upen it about
quastionable brakes, nor did the engineer of No, 277 iulorm or suggest to the enjinesr of
No, 5838 that he had experienced any bad or marginal brakisg responses. With the
exception of the freight cars that were found to have excessive brake eylinder piston
travel, the postaccident inspection and asts did not reveu any mechanieal aondition that
would account for malfunetioning brakes, The mannar i which the train responded to
braking demands en route from the accident site to Gortnanm and from Gorman to New
Johnsonville on Decerber 28 and 20, resprctively, further reduces the oreciibility of the
report of improperly operating brakes made by the engtineer of No. 586. 'The road forsman
of engines said that he used the train's air supply liberally during the trip, allowing only
minimal time for the systemm to recharge, and he ensily stopped the traln short of the
point of impact, '

When the engineer of No. 536 tried the locomotive's dynamiic ibrake just after
leaving Nashville and obtained a wheel slip-siide indieation Jight, he should have tried the
brakes for & longer period of time and marually applied wind to the rafl even if the
automatic sender wes on. The engineer said he Inersased the Jynamie load slowly as he
applied the dynamie brake, but nevertheless, despite his bgal judgrent, he could huve
increased the loading too fast, If the resistive load to the trastioa motors, which in the
dynamic brake moce operals as generators, i3 applied or tnereased too rapidly, the initial
reaction of the locomotive commonly is for the wheels to slide. If sand is applied to the
eails when a slide occurs, in most instances the wheel slide will stop. "The enginesr said
that he was taught that he should not use the dynamic brake i & whesl slip-slide was
indicated. The Safety Boerd must conclude that sither he was not taught what to expect
In the way of a response from the initiai application of the dynamic brakes -- and his
training background based on co.'se content as desoribed by hin supervisors doas not
indicate this -~ or he did not understand what he had been taught, His performance
record does not cuggest the latter, Even If the ‘englneer ducidad it was too risky %0
gontinue to try to get an effective dynamic brake response on the downgrade st Shops
Hill, he still could have tried the dynamic brake at a later time and place to determine if
it wag inoperable,

Execept in the case of a broken twakepipe line, it is unliicely that a trafn's airbrake
system will deteriorate alimost Instantaneously, witisut givirg some advance symptomatic
evidence or warning. The engineer said he began o rose the of/ective reaponse of the
tratn's alebrakes at the snuth end of Puraley wiwn hie did not gut a proper brakepipe air
exhaust, He alse sald that the ale prossure Indication gauges Indicated a response
eorresponding to the initial and Incremental brakplpe pressura reductions he had made,
This Is an Indieation that the airbrake system ..y responding correctly to his breking




demands. Howevar, since the brekepipe elr exhuust is a positive indication which is velied
upon by locomotive engineers that a brakepipe reduction has been effective in applying
more braking effort, he may have doubted the effectiveness of his brakes. The air
prassure indication gauges do not give an indication of how mueh braking effort i3 being
applied by the train's airbrakes. If the engineer had repeatediy made bralcapipe reductions
to siow the train and then released the brakes for only & few minutes, as he sald he did, he
could have gradually depleted the air reserve, bezause tha airbrake system may not have
had time to replenish the lost alr. A reduced alr regerve would account for the leck of
hrazepipe air exhaust, which the engineer sald was apparent after the train passed
Purslay. If this occurred, it is an indication of his misusing the alrbrake systom.

Since some of the cars in the train were equipped with the type ABD and ABDW
brake valves, the brakepipe air exhaust would have been reduced further in intensity and
duration by the time the emergency brake application wan made, because eash time the
{rain brakes are released, these brake valves allow air from the emergency air supply
raservoir on each freight car tu transfer into the brakepipe to aid in quickly restoring the
hrakepipe pressure. Thus, oncae the brakes are released and the brakepipe pressure is
heing restored, some of the air volurne in the brakepipe is used to restore the pressure in
the smergency reservoir. Even though the air indleation gaugés on the locomotive may
show the brakepipe pressure to be maximum, the brakepipe may not be fully charged. If
the brakes had been handled as the engineer said he used therm, the emergeney air reserve

robably could have been considerably reduced, and thus, only eapable of producing an
nsignificant exhaust and very little increase in braking effort, Also, when an emergency
brake application is made, the ABD and the ABDW brake valves vent part of the brakepipe
air to the atmosp..cre, which again could aceount for a weak brakepipe air exhaust on the
locomotive such as the enginser said he got when he made the emergency brake
application approaching automatic signal No, 75.8, However, the road foreman of engines
sald that whon he operated No, 586's train over the same territory traveled agrlier by the
engineer of Mo. 586, he did not develop any braking problems, sven while being liberal
with the use of the air.

Had the engineer of No. 586 placed the throttle to the idle position when the train
passed the approach aspect displayed by automatic signal No. 74.6 at a speed of about
35 mph, the. 0.3-percant grade would have in itself stopped or nesrly stopped the train in
the nearly 2-mile distance before the point of impact. Had the engineer reduced the
throttle setting more while descending the grade north of Pursley, his train's speed would
have been further reduced. There is no evidence that No, 586 was operataed In this manner
in either instance, but rather the evidence is that the throttle was in some power position
until the Impact. Further, the tests performed by the rond foreman of engines between
CGorman and the accident site indleated that without the throttie in some power position
the train probably would have stalled as it moved upgrade past milepost 74.5.

An engineer's use of train airbrakes by making small brakeplpe reductions that are
held for a short time and then released can result in a reaction commoniy known 19 a false
gradient. For example, when an engineer makes a 12-pound brakepipe reduction, the
reduced pressure occurs first at the front of the traln and takes several seconds to
propagate throughout the train. If the engineer rsleases the brakes afier the brakeplpe
reduction has been only partially accomplished and before the system has hed time to
stabilize at the reduced brakeplipe pressure, and then shortly makes ainother birakepipe
reduction, onne more the front of the train will have its brakepipe pressure reduced while
the rear portion of the brakepipe is at a higher pressure. When this happens, the higher
pressure at tha rear of the train will zause the airflow to revarse its direction to equalize
the lower air preassure and replacs the volume of alr lest from the front of the traln., At
some point In the train, the uir turbulence coused by this induced counterflow may
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produce a transient high pressure thei momentarily causes the air pressure in the brake
pipe to exceed the car reservolr presunre and result in a release of the brakes on that car
because the air pressure in the brake nioe and the air pressure in the car reservoir become
unegual momentarily. The effect of a brake release on that one car causes the same
reaction upon the brake system as a brake release from the locomotive, When the
engineer releases the train brakes on the locomotive, the change in the brakeplpe pressure
is detected by hrake velves on the first car following the locomotive. Acccrdingly, the
first oa¢ veleacas its hrakes and each foliowing car, In the same manner, detects the
release of the brakes on the car ahead and so a chain reaction is established, resulting in
the brakes releasing on all of the cers throughout the train, As a result, the sensing
devices on the logomotive will indieate that the airbrakes ave applied when in reality
there are no effective brakes. This could have occurred with train No. 586 if the engineer
was applying and releasing the train's airbrakes In the foregoing manner.

The engineer of No. 586 remarked eeveral times during the company's heariny that
he made i minimum service alrbrake application and that the train did not slow its speed.
During his training as a student engineer matarial was presented from which iie should
have learnad that the intent of a minimum service brakepipe application is to "udjust
slack and set the brakes up," and it is not to be expected that a minimum service brake
application will retard the train in a significant manner, espacially when power is still
baing used. Further, the engineer's stated handling of the dynamic brake and his use of
the automatic train brake and the locomotive brake indicates that either he did not
understand fully the use of these brakes or that he failed to retain this information from
his training.

The sutomatic brake handle being found in the handie off position and the dynamic
brake control lever being found in the fully applied position do not comport with the
head-end crew's testimeny. The impaet forces created by the locomotive's striking the
rear of Extra 8072 North, which was standing with its airbrakss set in a heavy application,
and the forces developed during the rolling and pitehing of the unit could have caused the
automatic brake handle and the dynamic brake control to have moved. Further, it is
possible that a person in leaving the operating pesition hurriedly could have brushod
against the automatic brake handle and moved it from the emargency position to the
handle off pcsition.

The credibility of the testimony of the enginser and the head brakeman is made
questionsble by the coaflict in the head brakeman's testimony about where the train's
emergency brakes were applied. Since the first and only sand was found commencing at
tne point of impact, and the application of sand is automatically made when the train
brekes applv In emergency no matter how the emergency application is initiated, it
appears that the sutomatic brake handle was not used before the collision to apply the
emergency brakes as described by the engineer. The train's airbrakes most likely applied
iri _mergency when the anglecock on the brakepipe line on the lead unit was broken upon
"\p&(’-tc

The postaccident inspection of all the locomotive units indicated that sand was
available on each unii, and it is likely that it would have been dispersed earlier if the train
alrbrakes had been applied in an emergency application as the train approached automatio
signal No. 75.8. Further, the position of the rear end of the train with respect to the
point of Impact when the emergenoy brake applici. -on was made, according to the
testimony of the rear-snd crew, estabiishes thst no emergency brake application was
made in approach to automatic signed No. 75.8. Though slack aotion, if considered, may
have aaused a different positioning of the locomotive from the location determined by the
computations based on the Information presented in the faots, the slack would not have
charged the position so extensively that it weuld discredit the finding that there was no
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emergency brake appitun‘ion made in approach to automatie signal No. 76.8. Whether or
not there was a brakepipe air exhaust when tire emergency brakes were applied would not
have affected the automatic application of sand. Also, if the automatic brake handle had
been in the emergency position, there would have been no flow of current through the
excitation breaker at the time of impact and it weuld not have been irlpped, whereas it
was fourd in the trippsd position after the accident. The likelihood of the I~ saker's being
jarred into a - ‘9ped position is remote,

Much of the testimony and evidence presented as a result of this accldent
investigation causes the Safety Bosrd to be strongly suspicious that the head brakeman
rather than the engineer was operating the train before and during the time the train was
approaching the area of the aceident, This theory s supported by the following factors:
the enginear's account of his actions in operating the train, which indicates that he
misused the train's airbrakes; the engineer's reported operating techniques, such ay
"fanning" the independent locomotive brake when he decided the train was not slowing or
stopping, which wara not consistent with the manner in which a proficient engineer would
be expected to operate; the engineer's not taking advantage of gravity or rolling friction
on the ascending grade to slow the train, obut instead applying power; the imck of
automatically dispersed sand approaching automatic signal No. 75.6 where the engineer
claims to have made an emergency brake spplication; the engineer being the first man out
of the operating compartment wheri the caboose of Extra 8972 North was sighted,
notwithstanding the fae! that the head brakeman was reported to be on his feet in the
center of the operating compartment and the awkward position a man in the operator's
seat would be in to leave that seat quickly and move through the door behind him; the
improper position of the operating controls found following the collision; the engineer's
statemaent that he was 160 busy to radio his conductor on the caboose that No. 586 was
passing the dragging equipmant detector at automatic signal No. 75.8, when apparently he
was only fanning the independent brake; the head brakeman's clpim that he blew the
whistle when he was aware of an impending collision; the fact that the head brakeman had

operated lceomotives and freight icalns before and had an ambition to become »
losomotive engineer; and the faot that the engineer was rated a profieient engineer by nis
supervisors, who had not found it necessary to accompany him on a trip because there
were no veports or indications that he was experiencing operating problems.

Since the Safety Board eannot determine conclusively that the engineer was not
operating the locomotive at the time of the aceident, it must aszept the foregoing as
eircumstantial and base its findings on the factual evidence at hund, However, the SBafety
Board concludes that, contrary to the engineer's testimony, he was not fully alert when
the train passed automatic signal No. 75.6 and that he was startied into reality when he
suddenly saw the caboose of Extra 6072 North ahead. When he was fully alerted to the
caboose, he made one frantle effort to stop the train and then left the operating
compartment.

Train Operzions

1¢ can be expected thut at some time while en engineer is operating u locomotive, he

nr she may have to check egulpment or use tollet faoilities. It i8 cperationally
inconvenient and expensive to stop a train while an engineer goes back to a trailing unit to
check a malfunctioning component or takes e break. Yet L&N brakemen are not trained
= qualified to operate a locomotive nor are they instructed in the use of the locomotive
‘vain airbrakes, Thus, sitw..!..v. nay arise even when the engineer is in the operating
.wnpartment that would reqiire » t 1ad brakeman to slow or stop the train while he is
seuated at the controls, M socue, the L&N operating ruley prohibit unauthorlzed
individuals, such as head brakeniai, from operating a locomotive. The rules also require




the engineer to remain in the operating compartment of the train while It i3 underway if
no other qualified person is there to operate the locomotive, Further, to comply with the
requirement of the State statute, a person will always have to be in the operating
compactment. The L&N is apparently fulfilling ths requirements of the State statute by
ensuring that a crowmember remains in the operating compartment, but in doing so the
L&N is acquiescing In the practice of allowing unqualified head brakemen to sit in the
operating position while a train Is underway in cirsumstances where there is no assurance
that control settings will nut have te be changed by an untrained person,

The engincer should not leave the operating compartment to check relays or
loccomotive control settings while the train is In motion unless a minimally qualified
person, i.e., one who could stop the train safely if necessary, is presant and remains in the
operating compartment. {f the L&N is going to utilize head brakemen to fulfill this
funcotion, the brakemen should be trained on the train's airbrake system and taught how to
safely slow or stop & train.

The dispatcher was not required 1o pass information to No. 586 concerning the
location of Extrs 8072 North. The ¢perating rules require that an engineer operate a train
by the signal aspectis displayed oy the weyside signals. Generally, the consensus of
operating supervisors of railroads is that passing information to locomotive engineers that
is available to them from the signal systom, though intended to be helpful, may tend to
cause them not to respect the wayside signal aspects as they should, Nevertheless, since
the dispatcher volunteered information to No. 586, he should have firot received an
acknowledgment of his call from No, 58f. He should not have transmitted the message
without having first made contact with an individual on the train for whom the message
was intended. There i3 a danger that another locomotive engineer might receive and act
upon an undirected transmitted message.

The engineer and head brakeman of No. 586 said that they did not receive the radio
maessage. The conductor and rear brakeman sald they heard the message, but that it was
garbled. In fact, their understanding of the message was not the meaning the dispatcher
intended. Bince the rmessage was garbled, the conductor should have asked the dispatchap
to repeat it, or he could have asked the engineer to contact the dispatcher for a
clarification of the message. Since the conductor understood that the message was a
communication: to his train and he did not hear the engineer acknowledge the message, he
did not fulfill the responsibility assigned to the person In charge of the train by L&N
operating rule No. 888. The radio transmission from the dispatcher should have alerted
the conductor to the faet that an unusual circumstance might exist, and he should have
taken action to get clarification of the message.

Neither the conductor nor the rear brakeman monitored the brakepipe air pressure
gauge mounted in the caboose, so they could not verify the engineer's claim that he was
required to use more aj» than he thought he should have, The conductor did not check the
speed of his train at any point even though he had been issued a train order resteicting the
speed of his train to 40 mph. Again, it appears that the conductor was not responsive to
his responsibility of being In charge of the traln,

On Saptember 10, 1876, as a result of an aceident investigation, 8/ the Safety Board
recommended that the FRA "Promulgate rules tc require enginecrews to communicate
fixed signal agpects to conductors while trains are en route on signalized track.
(R=76-50)" A similar recommendation was issued to the Assoclation of American

87 Ruilroad Accldent Report--"Head-on Collision of Two Penn Central Transportation
Company Preight Trains near Pettisville, Ohio, February 4, 1976" (NTSB-RAR-76~10).
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Railroads (AAR) on March 3, 1881t "Encourage nember rallroads to astablish rules that
require enginecrews to communicate fixad signal aspects to conductors while trains are en
route on signalized track. (R-81-48)" 9/ The status of both recommendations is currently
"Open—Unacceptable Action” The FRA has not adopted such a requirement, nor has the
AAR bein given its support to such aaotions.  Despite thiy, some railronds believe this
procedur® hai nerit and have implemented the prosedure which vequires an
acknowledgment from the conduetor. 1fl/ The Safety Board continues to bellove that such
& procedure reinforcos the alertness of the ontire crew and enables any traineraw within
radio coverage to be informed of the current situation, if such a procedure had been
followed in this instance, the accident might have been avoided, '

The Salety Board believes that sinee it is a common practice for 8 northbound train
to stop in the vicinity of the IPPish Camp Crossing and for it to staud there for verying
pericds of time, >recautions should be taken to protect the rear of the train bayond the
protection afforded by the automatic wayside signals, Even though flag protection is not
required, it would seem that it would be ?mdent to require the rear-end crew to either
drop fusees at appropriate intervals or affix warning torpedoes to a rail. In this case,
lighted fuseers may not have been noticed by the head-end crew of No, 8883 howevar, the
~xolosion of torpedoes, If they had been placed on the rail, might have alerted the
aattentive engineer and would have afforded him an opportunity to use emergenoy
braking before the collision. In addition, the explosion of torpedoes could alert occupants
of a caboose to the proximity of an approaching trailn and give them sulficlent time to
leave the caboose, to evaluate the situation, eand to leave the area if nocessary.
Additionally, an engineer could be required to blow the locomotive whistle periodically or
radio broadcast a "to whom it may concern" message or both after the locomotive of a
train has passed an automatic signal displaying a st~9 and proceed or a restricting proceed
aspect, If the engirecrew is alert, such a procedure would call the attention of a person
on & standing caboors, if & standing train is the cause of the restriotive signal, to the
approaching train and provide one more safety advantage.

In general, the response from the railroad industry to suggestions to provide flag
protastion or some other procedure to complement protection afforded by eutomatie
signels has not been supportive. The viewpoint seems to be that If employees would obsy
the rules, the accidents would not happen. The Safety Board recognlzes that this
viewpolnt Tias some merlt, but the Tact is that the employess are not cbeying the rules and
accidents are happening. The Safety Board continues to believe that some complementary
flagging action {8 needed, in addition to better training and monitoring ¢ employees, for
the protection of crewmembers of standing trains that will provide safety backup when
operating rules are violated.

Since most railroads now operate trains by the indications of automatie signals, flag
protection for standing trains under imost eireumstances is no longer required, The Safety
Board has investigaled more than 26 rear-end collisions 11/ where crewmaembets on the

9/ Hallroad Accident Report--"Side Collision of Norfolk and Western Railway Company
;f‘{ral.n No. ?6 with Extra 1589 West near Welch, West Virginia, September 8, 1880" (N'TSB-
AR-81-2).

10/ Railroad Accident Report—"Head-on Collision Between Baltimore & Ohio Rallroad
Company Train Ne. 88 and the Brunswick Helpor near Germantown, Maryland, February 9,
1981" (NTSB-RAR-81-8),

11/ These include the following: Ralilroad Accident Reports--"Rear-end Collision of Two
Southern Pacific ‘I ransportation Cormpany Freight Trains, Indio, California, Junc 28, 1973"
(NTSB-RAR-~74-1); "Rear-end Collision of Two Consolidataed Rail Corporation Freight
Traing, Muney, Pennsylvanio, January 31, 1979" (NTSB-RAR-79-8)% "Rear-end Collision of
Two Union Pacifie Vreight Trains, Ramsey, Wyoming, March 29, 1879" (NTSB-RAR-79~D),
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losomotive or in the cuboose were killed, Whare fleg protootion is not required, the
rear-end crewmembers generally remein on the acshooss. They are dependent for thelr
safety on the engineer's operating a following train obeying the operating rules, However,
when the engineer falls to opucste the train in accordance with the operating rules, the
cadboose and its oovupants are unprotected and in groat jeopardy. In this acecident, the
cecupant of a caboose was killed, In many other instances when a vear-end ecilision
socurs, the lightwelght caboose rides up over the ateiking Josomotive unit, shears the hody
and components off the locomotive unit frame, and tha ocoupants of the locomotive are
killed, Decause of the great risk to both locomotive and caboose crews when rorr-end
coliisions oceur, the Safety Hoard belleves that the rafiroad Industry should adopt
redundani. methods to reduce or eliminate these risks,

The Safety Board has addressed the hazards of railroeds allowing trains to move past
signals displaying the appropriate espect to Indicate, most probably, an ocoupied blook,
On Februery 17, 1878, as a result of several accident investigations, the Safety Bosrd
recommended that the FRA "Promulgate regulationy to prohibit trains from operating in
occupled blocks except through the authority of a train order or by some other procedure
with similar safeguavds, (R-76-6)" 12/ Other recommondations on this subjeet have been
made by the Safety Board. Recommendation R-78~8 was closed in an "Unacoeptobie
Action" status. The Safety Board's recommendsation issued to the FRA on the same date,
"Esteblish guidelines for and require carriers to astablish radio procedures to insure that
trains which stop in restricted visibility areas will notify by radio or flag trains to the
rear. (R-76-7)" 13/ has been olussified "Closed--Acceptable Alternate Action The
Safety Boardl does not understand the reluctance of the railroad industry and the FRA to
provide protaction for the rear of s train that is standing on the main track at an unknown
location while the operating tules of railroads deseribe at great length how the front of a
train shall be protected when the head of the train s moved away and must later return to
the train. The crewmembers of that train ean be expocted to know where the head end of
the train is located, but the crewmembers of a following train do not know where the rear
end of a praceding standing train is located,

Training

According to the enginesr of No. 386, the engineer training program was heavily
oriented toward on-the-job training, He may not have considered postpromotionsl reviews
and instructional information as training. LAN supervisors describad this initial and
continuing training course for engineers as well presentod, informational, and Instruetive,
The latest training aids, such as traln slimulators, films, viewgeaphs, and demonstrations of
train handling and braking techniques are used. Supervisors rated the course highly and as
being adequate, However, the L&N should review its engineer training program for course

content and testing procedures to be certain it provides an enginesr trainee with the skills
he will need to become an effective, sufe engineer.

The L&N road foremen of erngines should be required to ride with all oporating
enginesrs to monitor their operaiing techniques. L&N supervisors should establish a
schedule that permits them to make trips with each engineer at frequent intervals, It
would be important to accompany an engineer as soon 8s possible after a review class is
held and especially if new hraking techniques are being introduced. The road foremen
should not be turdened with other duties to the extent that they interfere with tholr
monitoring the perforinance of regularly sssigned engineors,

127 TRallroad ZAdcident Report-~"Ponn Central Transportation Company Train Collisions,
i.:ftonia, Ohio, June 8, 1075" (NT9B-RAR~T6~2),
13/ Ibid.
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The traln crewmembers (oxeept the engineer) involved in this accident sald that

{  they had not received any training in the uss of truin airbrakes. All erewmembers should

- have & personal working knowledge gainad from actusl operation of the emergency brake
valv., o the losomotive, and all of them should understand how to apply a train's brakes
from @ caboove. They also should be instructed in the importance of monitoring the
caboors brakspipe air pressure gauge. -

The lotometive operating compartment of the lsad unit of Na. 586 was not :
deformed in this collision bacause the cniliding equipment was deflested to the side. In )
most instences in a collision situation involving a light vehicle such as a caboose, the
esboose fends to ride up over the locomotive and destroys the focomotive operating
compartmient. Although this did not oeour in this collision, thy heed-end crew probably
eicercised good judgment when they jumped from the locomotive, even with the attendant
risks. Despite the nondeformetion of the operating compartment, whether or not thay
cerld huve survived in the operating compartment during the vinlent movement of the
lotomotive following the impact ls debatable because of possible injuries that might have
buen incurred from being thrown about, | '

Because the caboose of Extra 8072 North wes not crushed or mechanieally
delormed, ocoupants of the cuboose probably would have survived unless they incurred
injuries from being thrown about inside the cabooss following impaoct. Since it was never
detarmined if the conductor of Extre 8072 North was within the cabootie, attempting to
leave it, or near the caboose on the ground at the time of the acoident, the
injury-producing event that caused his death is not known, The cuuvse of the esboose tire
dould not be deterimined, but It is probable that it was caused by tha fuel oil heater used
to heat the cnboose,

Reaows Bfoets

The Humphrey Cowity emargency personnel rescted in o timely manner In !
responding to tho needs of the accldent vietims, aided by the ambulance service advising i
the sheritl"s departinent of the aceldent, Apparently, the resoue: personne! knew the local
sree well snough so that they had no problem loanting the aceldant site or the access road
nearby. The benefits of the familierity of looal areas by emergency personnel wes
aiidressed in the Safety Board's report of an accldent on the Seaboard Coast Line Railrosd
¢t Lakeview, North Carolina, in 1980, 14/

CONCLUBIONS

Findings

1. The crew of Extra 8072 North was following the Instruetions of the dispatcher,
and they were in compliance with the operating rules when they stopped thair
teain at the Fish Camp Crossing., e

2,  An initial terisinal brake inspection and test was performed and reported as |
satisfactory. However, train No. 836 Joft the Loulsville Terminal with care L
having excessive brake eylinder piston travel and brakes cut out and i .
inoperative, ;

“Railroad Accldent Report-—"Head-on Collision Between Amtrak Train No. 82 and |
| uboard Coest Line Extea 2771 South, Lukeview, North Carolins, April 2, 1980" -
‘NTSB"E‘\R"&O"B)- i
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The dynamic biakte of No. 586 rml_bmbw was oparative even though the
egineer of No. (88 said he aonsidered It to be ineffective sfter his one

atiempt to use it funt after loaving Nashville,

Doepite the several cars ithat had axcessive brske cylinder plston travel,
brakes cut cut, and the stuck bleeder valve, the alrtwikes cn Ho. 588 wWers
edeguate o stap the traln effectively as demonstraisd in the course of the

tm::;x: movemonts betwesn Loulsville end Nashvide and following the
socidont.

The alibeakes of No. 588 wore mechanicsily oapable of stopping the train if
they had been operated properly.

The air premsure gauges on No. 336 indicated thet the airbrake system was
functioning properly in responsa to the brakepipe radustions, :

The absence of brakepipe air exhausts sccompanying brakepipe redustions
beginning at Pursiey resulted from misuse of the airbrakes, |

No. 586 could have Lwen stopped before it struck the caboose of Extra 8372
North if the airbrakes had been uted properlg ot if the throttle had been shut
off when the engineer stated he was awsre of a poor hireking response,

The engireer and headtrakeman of No, 586 wore not fully alert as the train

passed the two reatriotive sulomatie signels protecting standing train
Extre 8072 North.

ihen the craw jumpod from the locomotive, the speed of Nc. 386 was greator
than the 30 mph pormitted by the restricted spoed rule,

The conductor of No. 886 did not fulfill hs responsibilities whon he failed to

tckf measures to alarify a radio message ho understood was addressed to his
train,

The train dispatcher erred in not getting en acknowledgment from a
crewmember on No. 88 before he transmittea his message.

An emergency brake application was not made by the engineer of No. 588, and
none occurred until the locomotive collided with the caboose of Extra 2072

North and a pressure drop due to « break in tha brakepipe line initiated the
application.

The locomotive of No, 588 was sili! in & powoer mode when it struck the
eabooss of Extra 8012 North.

A proteotive system somplementary to the signal system should be used when
treing ave stopped In automatie signal territory,

No one shiould be ullowed to st in the oparating porition of a locomotive with

the responsibility for the forward progreus of the train unless they have been
trained to safely slow or stop the traln,

The engineer should not be permitted tu leave the losomotive opsrating
compartment unlans a person, who as a minbmwun understands how to aperate
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the locomotive and train brake systams, iv avaiiadble to operate and control the
movement of the tiain. |

The sutomatie nigual system was operating corractly as designed.,

~ Tho Natione! Transportation Safety Bosrd detarmines that the probable cause of this
accident was the lack of alertraus of the angineer and haed brakeman of train No, 586 in
approaching the arsa of the accident wnd the fallure of the engineer of train No. 588 to
png«ly use the sutomatle train Seakes to control the spead of the train in compiiance
with the speed requirements of the wayside automatic block signal aspects, 5o that the
train could be stopped before if struck standing train Extra 8072 North. Contributing to
the cause of the accident was the faiiure of the head brakeman to cause the speed of the
train to be brought into conformanse with the mutomatie dlook signal ospects, and the
failure of the conduator to request olarification of a radio message from the dispatcher
notifying the crewmernbers of train No. 386 that Kxtra 8072 North was stopped ahead

when he did not underitand the meaage.
| RECOMMENDATIONS

As & result of its Investigation of this aceldent, the National Transportation Safety
Bor.td recommendei '

~ ~that the Loulsville and Nushville Railroad Company:

Estabiish a complementary protective system to the automatic blook
signals for trains stopped in sutomatis block slgml tervitory agninst a
following train. (Class M, Priority Action) (R-83~98) |

Determine it uncualified employess are operating locomotives with or
without cers. If so, initiate sorreative sction so that Louisvilie and
Nastiville employees will be In oonformunce with the company vpoerating
ruie that requires a qualified locomotive engineer to be prasent in the
operating compartment of the losomotive while the train is in opaeration,
(Class II, Prioeity Action) (R-82-99)

Require an engineer to radio the wspeots dinpiayed by all the wayside
dutornatic and interlocking home signals affecting movement of the traln
to the gonduator, and have the conduator acknowledze the aspect aalied,
(Cless I, Prioeity Action) (R-82-100)

-=that the Federal Rallroad Administration:

Provide complementary flsg protection in signal territory when a train
stops, such &s amxlnq a torpedo to the rail and placing & fusee it
appropriate. (Class I, Pricrity Action) (R-82-141)

in sddition to the requirement of current cparating rules, require
angineers 10 blow the lovomotive whistle pecioileally and broadeast a
one-time unaddressed and undirected radio messuge when the locomotive
of a train has passed o restricted procesd or stop ard proveed signe’
aspect untll tne causs of the restriotive signal is determined. (Class I,
Priority Action) (R-82-10%)
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APPRIUDIXES
AMPENDIX A
IRYVESTIGATION

The Nutlonal Transportation Sstaty Board recelved notise of this aseident from the
National Retponse Center of the 1.9, Dupartment of Transportation in Washington, D.C,,
where it had besn reported iy the L&M 'Raliroad Company about 12:30 p.m. on
Denember 26, 1081, Investigators from the Sefety Boards Washington Headquarters and
Kansas City, \Missour, field oftice viers dispatched to the scene. | ,

Representatives of the Federal Ralircad Administration monltornd the meshanical

inspections und tests performed on the locomotive and freight equipmont, and the wayside
signal equipment, Thelr assistance ynd sharing of test results wers greatly appreciated
aixd the information was veed advantagecusly,
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APPRUDIX B
THAINCREW DIFORMATION

Alley Mavrice Care, Snglugar No. 588

~ Allen Mauriea Carr, 50, wos employed by the LAN Railroad Company as a brakeman
on Apeil 4, 1974. e wey promoted to road conductor and yard foreman on May 17, 1074,
He entored the Lih's logomotive englnasr trainiag program 28 an apprentice sngineer on
- August 19, 1978, and! completed the program on October 14, 1078, He was promoted to
locomative engineer on Februsry 6, 1979, Ho atiended sn opirating rules class during
April 1881, was piven & satisfactory rating. His operating record as an engineer was

He had been off duty for more than 3 days belore ine reported for du.y on
December 28, 4 4 at the time of the accident he had been on duty sbout 2 hours
40 minuten. Hw sajd that the trip from Nashwille to Bruceton on December 28 was the
first trip ho had macio over the Nashville division in almost 6 days, but he had made 83
trips over the division during 1481, |

Donnld Ray Buvgess) Conductor No. $08

Donuld Rey Burgesy, 32, was employed by the L&N Railroad Company on June 5,
1874, as a trainman-switehman, He became a switchman on Janusry 2¢, 1976. He was
promoted to road conductor and yard foreman on May 17, 1916, He qualified for this
position by on-the-jub training, He attended an operating rules class during the ?rlng of
lsm,;m:rad wes given a satisfactory rating. His operating record as a conduetor/foreman
was ‘ v

He had been off duty 13 hours 10 minutes before isyorting for duty on Desember 28,
and he hadl been on duty about 2 hours 40 minutes at the time of the scvident,

Wallace Anthoiy MaCoy, Heud Brakeman No. 586

Wallace Anthony MeCoy, 29, wus employsd by the L&N Raliroad Company on
July 11, 1974, as & switchman-trainman. K¢ becama a tralnman on December 10, 1874,
He qualified for his position by on-the-job teaining. Fe hed not taken & promotion to rond
~ conductor or foreman., He attsndsed un operating rules sclass during Mey 1981, and he was
glven a satisfactoty rating. His performance record s . switchman and tralnman was
good. He had applied twice for engineer's training sehoal but hed not boen acoepted.

He had been off duty 5 da{a before reporting for duty on December 48, and he had
nu

bien on duty about i hours 40 minutes at the time of the aceldent,

Ronald Lee Dixon, R.uar Brakeman No. $86

Ronald Lee Dixen, 42, wes employed by the L&N Railroad Company on
Decamber 21, 1051, as a switchman. He was promoted to yard foreman on April 1, 1963,
His service record does not Indicate his promotion to comductor but in hin deposition
hefora Safety Board investigators he sald he vas promoted to conductor during the
summer of 1879, He attended an operating rules olass during the spring of 1981, and he
was glven a satisfactory rating, He qualified for his position by on-the«job training, His
perforimance reccrd au a foreman and eonductor was good,

Ha had bean ofl duty 13 hours before he reported for duty on Dacember 28, and had
been on duty atwut 2 hours 40 minutes at the time of the acaident.
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APPERNIIX ¢

RXCRRPTS PROM
LOUIBVILLE & WASHVILLE RAILRCAD COMPANY
UPERATING RULEY

DEPIITIONS,

CENTRALIZED TRAPPIC CONTROL BYSTEM (CTC). - A block signal system under
which train movements are authorixad by hock tignals whose indleations supersede the
superiovity of trains for both opposing and following movemaents on the same track,

SIGNAL ASPECT. - The appearance of & flied signal convaying an indication as
viewed from the direction of an spproaching train.

BIGNAL iliD!GA"ﬂON. = The information corveyed by the aspect of a signal,
SPHEED ~ MEDIUM, - A speed not exceeding 30 miles per hour, |

SPEED -~ RESTRICTED. -. Provceed ptipared to stop short of another train,
olstruotion, or switeh not properly lined, looking out for broken rail, not exceeding 15
milos per hour.

RULES:

M. Al maembers of & crew In cab of engine must, and other arew membars will,
when practicable, communioate to each other by its name the aspeot of each signal
affecting the movement of their temin. Signal aspeats must be seen before being
communilonted to: other mymbers of arow, . . .

103, Both ¢! -onduator and the engineer are responsible for the safety of the train
and the otservanou £ the rules and, under conditions not provided for by the rules, must
take evory precaution for protection, but this does not rellave other employees eaf thede
responsibility wider the rules, '

106 (a). When safety of treins and cbesrvance of rules are involved, all other erew
:s:m;&cm dre raspansible to the extent of their ability to prevent aceident or violation of
% rulen,

When th: conduntor or engineer falls to take action to stop the train, and an
amergency requires, othur crew mombers must take immediate action to stop the train,

408 (b). Cotiductors and engineers must see that their subordinates ars familiar with
their duties, asvertain the extent of tholr experience and knowledge of the rules, and
instruet them, whan necessary, in the safe and propar performeance of their dutles.

108 (¢). When the conduetor I not present, brakeman on engine must promptly obey
Instructions of the engineer relating to the safety and protection of ths train, and must
immediately call attention of the engineer to any apparent faflure to obverve train orders,
¢ 1o comply with any roles or listruations.

F}‘Qlu IN CASE OF DOUBT OR UNCERTAINTY, THE BAFE COUKSE MUST BE
TAK 73 ’ '
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261, On portions of the raflroad, and on designated tracks so specified in timetable,
unless otherwise provided, trains will be governed by block signals whose indications will
suparsede the superlority of tralns for both nppesing end following movements on the
sama track, but do not ‘dispense with the use or the obuabvance of other signals and of
train orders whenever and wherever they may bs required,

. 268, When a blook or interlockin:, signal indicates "itop,” or a block signal indicates
"Resirloted Froceed," one or more of the following wonditions may exist in the blozk, or
imteriocking Units | '

(a) - Traln or othar obstruction.

(b) A main teaock switch not set to normal position,

(6) Opposite switch of erossover not set to normal position.

(d) A 2ar or engine on a siding or side track within fouling distance of a maly
track, |

(@) - & broken rail.

{f) Draw of u drawbridge not In position for movement of a train,

{g) Faliure of the signal,

285. INDICATION - PREPARE TO STOP AT NEXT SIGNAL. TRAIN EXCEEDING
SRR MEDIUM SPEED MUST AT ONCE REDUCE TO THAT
SPEED. '
NAME ~ APPROACH

291, INDICATION ~ PROCEED AT RESTRICTED SPEED.
| NAME - RESTRICTED PROCREED

708, Radlcs used In connection with train oparation will be tested by members of
both head and rear-end erew at point where train is orlginally made up and again as soon
a8 practicable at any poimt after changing crews, ...

707. Radio communications must be promptly acknowledged; however,
acknowledgrent may be deiayed if it would interfere with other duties relating to safety.

708. *...An employee transmitting or acknowledging radio commurication must
begin with r};«mltiva identifleation which must include the initials of the rajirond, name anc
loeation of office or stations, and when applicable, the identity of the train, engine
number, location, or the precise radio unit, .., *

884. The general direction and government of a train is vested i1 the sonduetor, and
all other persons employed thereon must obey his instructions, except when such
instructions Imperil the safety of train or persons, or involve viclation of rules, Any
misaonduat or neglect of duty of employees on the teain must be promptly reported.

100%. They [ongineers] are under the direction of the eonductor of the train with
raspect o It operation and must comply with his insteuctiors, except when such
instructions imperil the safety of train or thamselves, or involve violation of rules. . . .

1010, They [angineers] must not permit unauthorized persons to operate the
engine. The fireman or other authorized employee on the crew may be permitted to do so
with the permission and the presence of the engineer, who wili be responsible for the
proper operation of the engine and handling of the train, Road foramen of engines are
huthorized to operate the engine to instruct or for other purposes.
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APPENDIX D

SUMMARY OF |
~_LOVISVILLE & NASHVILLE RAILROAD COMPANY
~ TRAINING PROGRAM FOR APPRENTICE KNGINEERS

Aftar ..otice of intent to accept applications for apprentice engineers is posted,

1

2

Traitimen or ewitechmen with at least one year's seniority mey apply In letter form to
the Superintendent. Everyone that applies will be Interviewed,

A panel consisting of the Superintendent, Assistent Superintendrt, line of road
Trainmaster, Office Trainmaster, Road Foreman of Engines, Employment Officer
and local chairman of the Brotherhood of Locomotive Enginests examines each
applicant's perscnud file and then each applicant is personally interviewed. Each

- applicant is rated on a scale of one to ten. Then with past work history, safety

racord, attitude taken into consideration, and following a strict rule examination,
the amount of trainees needed are selected,

The applicants selected are glven a sixty day leave of absence from their craft.
More or less a probetionary period. Then they meet in the classroom with the Road
Foreman of Engines. There they are given locomotive instruction manuals, afr brake
books and a work schedule, If the trainees have a personal preference regarding a
certain engineer to train with in the beginning, this Is taken into concideration. If
they have no prefercice then they have en engineer selected for them. All
engineers are consulted in advance concerning the training program. We have found
that some engineers take a spectal interest in certain trainees and give them special
treatment and extra help,

Classes are held Monday thru Saturday either in the training room at the roundhouse
or the asgsembly room at the General Office Bullding, The trainees are indoctrinated
to Safety, Dynamie Brakes, Air Brakes and trouble shooting, Slides on all types of
locomotives are shown. Beginning with the socond week, trainees go on the road
with an engineer that permits them to handle the train under his close supervision,
Clavses are still [held] twlce weekly both in the classroom and on englnes at the
roundhouse. We are continually going over any problems the trainees have and show
additional training slides regarding train handling and locomotives. Tasts are given
after each class and guestions missed are discussed.

On or before the sixty day leave of absence has expired, each trrinee receives a
mechanical examination given by the employment officer. Pessing grade Is
eighty-five percent. Should the trainee fail this examination or should the Road
Foreman of Enr'es determine that the trainee Is not meeting all the requirements
of the service, ..ie trainee 1s removad from the program and returned to his origina)
seniority as trainman or switehman,

The trainees that remain are then required to train on every job on the division,
This is repeated over and over until the Road Foreman of Engines decides the
Apprentices are qualified. Some apprentices of course require more training than
others. There I8 no specific amount of teaining time involved. It will vary according
to the aubility of the members of sach class. Some classes on the system run as long
as a year or éven longer. On the average it is around five months. As long as
tralnees are in the program, classes are held once a week when possible to follow up
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on training procedures. Thesa apprentices are Jearning by continually doing the job
over and over. The apprentices are of course working with various engineers. All
through the program the engineers are contacted regularly to determine the
progress of his pupil. In addition, the Road Foreman of Engines rides with these
apprentices. This Is sometimes ¢one both with and without the student's knowledge,

Training Alds Used

Instructional manuals on leccomotives and air brakes,
Simulator of locemotive controls with track profile.
Slides and films, :

On the job training.

Afr brake rack,

The only change since Mr, A. M, Carr [ the engineer of train No. 886] was in the Training

Program Is the addition of some films on train hardling in the newly acquirad Re~Training
' Vm’l-

Mr. Carr wes shown these films and recefved a lecture on Air Brakes, Dynamic Brakes and
Train Handling just prior to the accident at New Johnsonville, Tennessee,

/s/ T.D. Duggan
Road Forernan Engines
Nasghville Division
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