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NATIONAL TRANSPORTATION SARETY BOARD
WASHINGTON, D.C. 20594

RAILROAD ACCIDENT REPORT

B Adopted: September 18, 1981 |
x DERAILMENT OF AMTRAK TRAIN NO, 97 ON i
aF SEABOARD COAST LINE RAILROAD TRACK
3 LOCHLOOSA, FLORINA .
3 MAY 20, 1981 9

SYNOPSIS

At 12:30 p.m, on May 28, 1981, southbound Amtrak train No, §7, operating over
Seabourd Coast Line Railroad track, derailed in Lochloosa, Florida, Tie locomotive and
nine-car train derailed at a previously damaged switeh leading to a slding thst paralleled ;.
the main track. Nine passengers and nine Amtrak employees were Injured; damage was P
nstimated at $241,253.
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The National Transportation Safety Board determines that the probable cause of this
accident was the movement of train No, 97 through a damaged and improperly positioned
track switeh that was not properly signalled because of an invertsd relay that interfered
with the normal functioning of the signal clrcuitry. Contributing to the accicdent were the
Seaboard Coast Line's (SCL) conflicting Signal and Operating Department instructions and
policies influencing the signal maintainer, the SCL's lack of specific written instructions
to prevent the practice of inverting a signal relay to avoid train delay during signal
maintenance, und the SCL's lack of adequate quality control or supervision to ensure

compliance with existing Federal safety regulutions applicable to the rallroad signal
system,

INVESTIGATION

The Avcident

Ay 10:50 a.m, e.dt, 1/ on May 26, 183', southbound Amtrak train No. 97, g
consisting of one locomotive unit and nine cars, departed Jacksonville, Florida, on the
tracks of the Seabosrd Coast Line Railrosd (SCL) en route to Miami, Florida. A erew A
change and satisfactory air brake test were made in Jacksonville, §

As train No. 97 approached Lochloosa, Florida, it was being operated sn authority of
a "proceed" signel indication and was in compliance with a 75~mph speed cestriction for a
curve in the area. As the train moved out of tho curve, the enginecrew observed a "clear”
aspect belng displayed by home signal No. 7113 at the north switeh for the siding at |
Lochloosa about one-half mile ahead. They acknowledged the signel as required by the
rules, and the engineer advanced the locomotive's throttle to maximum power.

1/ All times herein are Eastern daylight tima,




As the train gccelerated, the home signal for the north switeh of the Lochloosa
siding continuad to display a "clest" aspeet, When the train was about 250 feet from the
right-hand facing point switeh, the ongineer observed that the wast switeh point was not
properly closed against the rail as needed for the main track route indicated by the signal
aspect. He Immediately instructed the firemnan to brace himself and initiated an
emergency application of the train's air brakes with ‘ne sutomatie brake valve, The train
was moving at a recorded 76 mph, (See appendix C ; When the locomctive passed through
tha improperly aligned switeh, it dersiled to the right between two tranks and remained
upright.  The oers in the train followed the locomotive and darailed, but they also

remaincd upright, eoupled, and approximately in line with the track strueture. There was
no fire, (See figure 1,)

The flagmar detrained and used the waysice ielephune to notify the rain dispatcher
of the derailment, He requested emergency equipment (o handle possible injuries. The
train dispateher called the operator at Hawthorne, Florida; the operatnr notified the
Alachua County Emergency Response Center.  About 30 minutes iater, several
ambulances and reacue squad personnel arrived at che decailment gite.

Upon learning of the circumstances of the derallment, the SCL Signal and
Communleations Supervisor of the Jacksonville Division immediately issued instructions
to seal all signal cases and the reluy house associgted with the dignal system at the nerth
end of the Lochloosa siding. About 1 p.m., the seals wers applied by an Assistant Signal
Supervisor. About 2:30 p.m. on tie same day, the Division Signal Supervisor, scoompanied
oy the Division Superintendent, the Assistant Signal Supervigor, the signal maintalrer for
the territory, and a representative of SCL's Police and Special Services Department,
broke the seals that were appiied earlier end untocked the relay house. Whei they entered
the house, the normal switeh repeater reiay (NWPR) was found in an inverted position.
With the NWPR relay in this powiticn, the signal system reacts as to a normal switeh
posttion, i.e., lined for main track movemant, regardless of actual switeh position, There
was no evidence to suggest tha' the relay house had peen entered previously by
unauthorized persons using tools to foree entry. Other than the NWPR relay, all other
signal equipment i the relay house was properly in place and operating normally,

Evon.3 Preceding the Aecident

On May 15, 1981, the signal maintainer whose territory included the Lochloosa
siding was advised by a train dispatcher that the switch-position indicating light for the
north-end switeh of ‘e Lochloosa slding was illuminated properly on the traffie control
console in the dispateher's office but was reacting abnormally upon the passage of a train,
The maintainer determined upon inspection that a worn eireuit controller mechanisin at
the switoh was malfunctioning, He immediately arranged to obtaln a replacement circuit
controller, which was recelved during the following week.

On May 20, shortly after 1 p.m., the signal maintainer arrived at the north switch of
the Lochloosa siding to replace the cireuit aontroller. He contacted the trein dispatcher
by telephone, advised the dispatcher of his presence at the slding and his intention to work
on the switeh circuit controller, and asked when tralns ware expectad to pass his location,
The train dispatcher informed him that & southbound freight train was due by Lochlooss at

1:30 p.m., andd that northbound Amtrak train No. 98 was running late and wowld be at
Loehloosa shortly after 3 p.m,

After the southbound freight train passed Lochloosa, the signal maintainer began to
replace the circuit controller. He stated that during the preparation he inverted the
NWPR relay, About i p.m., he informed ihe dispatcher thut he had finished exchanging
and adjusting the circuit controller. The maintainer asked the dispatcher to check on the







location of train No. 98 because he wanted the dispateher to test the remote operation of
the switch and new circuit controller, The maintainer stated that tb~ dispatcher
discussed with him the possible delay to train No. 98 if the test was made. The
maintainer asked the dispatcher to operate the switch anyway. The maintainer said he
told ths dispatcher, "if you don't have a signal lined up, I'll catch time for it." 2/ The
maintainer stated that after observing the activation of the switeh to both the normal and
reverse positions by the dispatcher, 3/ he returned to the relay house and placed the
NWPR ralay in its proper operating position and waited for the arrival of train No. 98, He
seid that, as train No, 98 passed, he "sat on the step outside and watched the NWPR relay
the whole time [the train] went over the switeh; it [the relay contacts] never went
down." 4/ After completing his work on May 20, the signal maintainer did not return to
the north end of the Lochloosa siding until about one-~half hour after the derailment on
Muy 26,

An examination of the train graph produced by the traffic control equipment in the
train dispatcher's office in Jacksonville indicated that the Lochlonsa siding had not been
used for train traffic between May 19 and early on May 76, 1881. Abouf 410 a.m. on
May 26, in a planned passing maneuver, northbound freight trein No. 174 enterei the
siding via the south switch and exited via the north switeh after southbound freight train
No. 173 had passed on the main track. When questioned afterward, the train dispatcher
could not recall the exact procedure he used to "normal" the north switch and clear the
signal following this move. 5/ Reportedly, the wayside and the dispatcher's console signal
indications and indicator lights were observer! to be correct for the passing maneuver. At
6:10 a.m., a second northbound train, No. 178§, passed Lochloosa siding while operating on
the main track, The locomotive crewmembers of train No. 178 indicated tiat they
received "clear" signal aspects throughout the Lochloosa area and did not obseive the
switeh paint position at the north end of the siding. The next train movement indications
on the train graph were made by train No. 97, The graph showed that southbound train
No. 87 arrived at the north end of the Lochloosa siding about 12:30 p.m.-~the time of the
derailment,

Injuries to Persons

Amtrak Employees
Injuries Passengers SCL Traincrew On-Duty Off-Duty  Total

Aty i - A v et i |

Fatal 0
Nonfatal 3
None 8
Total 3

2/ Refers to diseipllnary action against the maintainer for delaying a train,

3/ Normal switch position is lined for straighi mnovement. Reverse switeh position is lined
Tor another track.

4/ At a later demonstration of how he observed the relay, the signal maintainer found it
necessary to stand with his head in the doorway of the relay houss to make the
obiservation.

§/ The traftic control console can be set by the dispatcher to send single codes for switch
and signal operation or a composite code to cause first the switeh te operate and then the
signal to operate,




Damage

The entire consist of train No. 97 derailed except for the wheels on the trailing
truck of the last car, but the train remained upright. (See figure 2.} The locomotive
sustained damage to the trucks, fuel tank, and snowplow pilot, The locomotive's trailing
truck became disengaged from the car body during the derailment. Damage incurred by
the cars was limited to trucks and equipment under the car bodies, exeept for the fourth
and fifth cars which sustained cornerpost damage when they began to jackknife before
stopping.

There was extensive damage to the trackage of the siding and the stud-end track
that paralleled the siding on the west,

Inspection of the switch ut the north end of the Lochloosa siding disclosed that the
operating rod was bent in a northerly direction and that the operating bar of the power
switch machine was fractured and lying on the ballast rear its original point of
attachment, (See figure 3.) The east switeh point indicated evidence of wheel contact
dus to being run through, and wheel abrasions viere observed on the north end of the heel
blovk of the east switeh point., Damage was estimated as follows:

Locomotive $ 40,000
Equipment 152,000

Track 33,335

Signal 5,000

Clearing 10,923 ¢
Total $241,258

Employoe Information

Tha crewmembers of train No, 87 reported for duty at 16:20 a.rn. at Jacksonville,
The engineer and fireman were to operste to Wildwood, Floride; the traincrew was
assigned to work throuwgh to Miami, Florida. Each crewmember was qualified for his
position under SCL standards. {See appendix B.)

The sighal maintainer was employed by the SCL in October 1969 as a signal helper
and assistant signalman. He had worked almost continuously in the territory that included
the Lochloosa siding gince his promotion to signalman on November 30, 1970. He learned
his duties as a signal maintainer through on-the-job training; no classroom training was
provided at the time. He saitt that, during his on-the-job training, he had seen senior
signrd maintainers and their immediate supervisors invert relays.

The signal maintainer's headquarters was located in Waldo, Florida, at
milepost (MP) 690, He was assigned a territory which extended from the south end of
Harmpton, MP 685.8, to the north end of Sparr, MP 718.5. This territory involved 36 miles
of a traffic control signalized system and associated signal apparatus. The apparatus
inciuded an automatic interlocking at a railroad crossing, hot box and dragging equipment
detectors, and highway warning systems. On May 20, 1981. the maintainer was in
compliance with 49 CFR 228.19 regarding hours-of-service.

The signal maintalner had attended an operating rules examination class on April 22,
1980, and ack:owledged receipt of SCL's Signal Instruction Letters No, 5 and 6 prior to
May 20, 19¢(. Signai Instruction Letter No. 5 (see appendix D) listed several Federa!
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Figure 2.--Flan view of zccident site.




Figure 3.—Switch machine and bent operating rod.

Railrond Administration (FRA) Rules, Standards and Instructions for Railroad Signal
Systems includiny the following:

[49 CFR] 236.4 Interference with normal functioning of device.

The normal functioning of any device shall not be interfered with in
testing or otherwise without first taking measures for insuring safety of train
operation which depends on normal functioning of such device.

Signal Instruction Letter No. § (see appendix E) stated:

Operating Rule 1181 states, [ Signal maintainers] shall be responsible for
the proper maintenance and operation of all equipment in their charge and
shall do no work thereon that will delay or interfere with the safe passage of
trains. Their work must be programmed so thatl it does not cause deley to
trains. They shall conform to prescribed standards and plans in the execution
of work in their charge. They shall not make or permit any changes without
authority,

Train Information

The train consisted of, from front to rear, & Ceneral Motors Corporation
Electro-Motive Division (EMD) Model F-40 PH diesel-electric locomotive unit, a baggage
car, Lwo sleeping cars, four coaches, a dinette car, and a dining car. The locomotive was
equipped with a 26L air brake system, a speed indicator, and a speed recorder.

Track Infarmation

The single main track in the vicinity of the accident site consisted of 132-pound R E
continuous welded rail (CWR) on 8-inch by 14-inch, double-shouldered tie plates
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Supported by mixed hardwood crossties and granite ballast. A siding ~aralleled the main
track on the west for 10,908 feet between the north and south end switehes at Loehloosa.
A stub end team track was parallel to the sidiag on the west and extende.: southward
500 feet from the point-of-switeh, which was 620 feet south of the switci at the north
end of the Lochloosa siding, All the trasks were tangent and level throughnut the
derailment area. The main traclk was maintained to FRA Class 4 standards or better.

The No. 15 right-hand turnout at the north end of Lochloosa leading from the main
track to the siding used two »8-foot-long switeh points and a railbound manganese frog.
The switch was operated by a direct-current, electric switeh machine. A conneeting rod
between the switch points and eireuit controller was arranged so switeh point position was
determined by an electrieal cirouit which was part of the signal system.

Method of Operation

Train movements were governed by signal indications of a traffie control system
operated by a train dispateher in Jacksonville. The train dispatcher, through use of a
control console, could control the switches and interlocking home signals, Maximum train
speed for rassenger trains was 79 mph. The single main traek in the vieinity of the
derailment was provided with a siding used for passing or meeting trains. Trains departed
the siding upon receipt of a proceed signal. |

The traffic control and automatic block signal system used continuously lighted
signals of the color-light type. The southbound home signal for the switch at the north
end of the Lochloosa siding was mounted on a mast west of the track. The mast was
equipped with two signal heads, each having three lights vertically arranged to dispiay
signal aspects in accordanae with the SCL Operating Rules,

The traffic control system used an electronic sending and receiving code unit and a
pole line to transmit the ecode from Jacksonville to tre field locations. By use of this
system, power switeh positions and controlled signal indications contrelling train
movements, with the exception of conditions of track occupancy, are operated by the
train dispatcher. Each power switch and home signal had a relay house for the protection
and maintenance of the electrical relays associated with the system. According to some
signal maintainers, other SCL personnel may have keys that allow them unauthorized
access to signal relay houses and to signal equipment.

The NWPR relay used at Lochloosa relies on gravity to hold the relay in its
deenergized position. If the relay is inverted manually, the contacts will complete
cireuits that normally would be open when the relay's operating coil is not energized with
electricol current. A eircuit controller that is designed and adjusted to indicate the
position of the track switeh by supplying a eireuit to appropriate relays for indicating and
controlling the swileh and signal can be made ineffective by inverting the NWPR relay.
Because of the cireuit design, inverting the NWVR relay would have caused the signal to
indicate "proceed"” regardless of the switeh position, The same relay was used to provide
& normal switch position indieation on the dispateher's traffic control console .

In more recently designed signal cireuits, an inveried relay would rot have allowed
the home signal to display a clear aspeet because eircuit cross-checks would have been
performed differently and a cireuit anomaly would have beun detected, As a result of the
inverted relay found at the north end of the Lochloosa siding, the SCL's signal department
management immediately took steps to prevent a recurrence of this action. On June 1,
1981, & written instruetion prohibiting the inverting of relays was sent to appropriate
signal department personnel. (See appendix F.)




Aftae formation of the National Railroad Passenger Corporation (Amtrak) und the
beginning of its operation on contract railroads, Amirak found that its trains were being
delayed &t timas to allow passage of freight trains, To eliminate this problem, Amtrak
management iustalled an on-time monetary incentive program with its contractor
railroads, which has succeeded in expediting Amtrak train niovements,

The contract ¢oncerning on-time operation incentive between Amtrak and the SCL
for train No. 97 a* the time of the derailment was about $5,000 per day for each trip of
on-time performance after «n 80-percent threshold per month had been reached, i.e., SCL
viuild realize about $32,006 for 30 days of on-time operation during a month for thi¢ one
train, The SCL train dispatcher, chief train dispatcher, and chief of the Signal and
Communications Department each alluded to the SCL's effort to run Amtrak treins on
time,

Meteorological Information

At the time of the accident, the temperature was 82° F with a cloudy sky. It was
daylight and there was no atmospheric condition to restrict visiulity.

Medical and Pathological 1 1formation

Most of the injuries during the derailment resulted from persons falling or being
ejected from their seats. One passenger and a food service atiendant were admitted to a
local hospital for observation. Another food service atiendant suffered a fractured
finger. The other injuries were sprains, contusions, and abrasions.

Survival Aspeets

At 12:32 p.m, following the accident, a telephone notification was received by the
Emergency Medical Service (EMS) for Alachua County, which is headquartered in
Geinesville, rlorida, The EMS is responsible for monitoring incoming telephone calis on
the dial emergency number 911, Within 1 minute of notificetion, a firetruck and an
ambulance manned by a paramedic team were dispatched from Gainesville, about 25 miles
from the accident site; they arrived onscene at 12:41 p.m, At 12:35 p.m, an ambulance
and firetruck were dispatched from a station at Hawthorne, Florida, approximately
8 miles from the accident site; they arrived onscene at 1:03 p.m. The EMS Director and
Assistant Civil Defense Dircetor for Alachus County arrived shortly sfterward and set up
a command post at the Civil Defense vehicle, The Injured were triaged by paramedics and
those requiring hospital examination and/or treatment were transported to local hospitals
in the Gainesvilie area,

The EMS Director indicated that he believed that the time consumed in getting the
injured to the triage point may have been too long and could have been better organized
by Amtrak or railroad employess. However, the triage point was not readily identified in
a manner recogniied by raiiroad employees,

Other Information

The Safety Board's investigation revealed that on March 18, 1981, two SCL signal
maintainers working on a switeh machine at MP 847 did not follow SCL Sign. ! Instruetion
Letter No. 8, by not putting signals at stop, and Amtrak train No, 87 made & high-speed
trailing move through a switch on o false "eiear" signal uspect. (See appendix G.) The
FRA has informed the Safety Board that it is examining the circumstances concerning this
incident and the accident on May 26, 1981.
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ANALYSIS

The absence of train movement through the Iochloosa siding between May 19 and
May 26, the day of the accident, allowed the conditicn oreated by the inverted relay to
remain undetected since the switch was always Ir its normal main track position. The
passing of the two opposing trains at Lochloosa siding on .Jay 26 did not reveal the
improper condition because the train in the siding left thrc'~h the north switeh and the
switeh machine was able to move the switeh points to the reverse position. Reportedly,
the wayside and the dispatcher's console signal indications and indieator lights were
observed to be correct for the passing maneuver. Therefore, there was no reason for the
traincrews or the frain dispatcher to suspect that a problem existed in the signal system
and that the switch had not functioned piroperly by not returning to its normal main track
position after the train left the siding. If the train dispatcher, during the passing of the
opposing trains, coded a single command to move the switeh to its normal position after
the train left the siding, and waited for a normal swi.ch indication to be received on his
console, and then coded a signal command, the switech would have gone to the normal
position., However, If he positioned the switch lever and the signal lever at the same time
to obtain the desired routing, and sent a composite com: . ..nd code to the signal equipment
at the north end of the Lochloosa siding, power would have been applied only momentarily
to the switech machine motor due to the inverted NWPR relay. This action would have left
the switch either lined for the siding or only partially moved toward a full normal
position. Because of the inverted relay, a olear signal aspect for both northbound and
southbound trains was possible,

The second northbound train, No. 178, to pass the north switeh in a trailing position
at Lochloose on May 26 received a clear signal aspect even though the switch was not
Jined for the main track over which it wes operating, The damage to the switch
components indicates that the switeh hed been run through while it was set against the
train movement. The wheel marks on the back of the east switeh point and the absence of
similar marks on the west point indicate that train No, 178 ran through the switch,

Engineers usually look at the position of switch points before passing over a switch.
If the crewmembers on the locomotive of train No. 178 had noted the reversed position of
the switch and reported it to the dispatcher, the derailment of train No, 97 might have
heen prevented. However, the primary causal factor was the inversion of the NWPR
relay. With the NWPR relay inverted, it was possible for the switch points, even if not
damaged, to have been left gapped open and a clear signal displayed.

SCL Signal Instruction Letter No. 6 explicitly detailed the procedures to be used by
the signal maintainer for un equipment change such as the circuit controller exchange at
Lochloosa.  The written instruction clearly indicated that when signal circuits or
apparatus were being changed, signals were to be set to "stop" train movements until the
work was completed. On the other hand, the wording of SCU Operating Department Rule
1181 quoted in Signal Instruction Letter No. 8 and the discussion betwesn the train
dispatcher and the maintainer indicated that trains were not to be delayed. Since the
inverting of a relay was frequently observed by the maintainer during his on-the-job
training, and accepted as a practice by supervisors of the Signal Department, the "no train
delay" admonition of the Operating Department apparently prevailed within the Signal
Department as well. Ags a result, the signal maintainer was faced with a dilemma--either
fcllow the unwritten but aceepted practiee of Inverting the relay to avoid train delay, or
follow the written instructions of a departmental officer to place signals at stop. The
circumstances suggest that the threat of pnssible diseiplinary action if traing were
delayed us a result of his maintenance work may have been the major factor in his
decision to invert the relay. He knew that if he [ollowed the written instruction to set
the signal to "stop,” train No. 98 would be delayed, The signal maintainer stated that
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feering a delay to a passenger train could lead to a suspension and/or a reprimand, he
chose to invert the relay. This action may have been contrary to 49 CFR 236.4 since the
investigation did not disclose any actions taken by the maintainer to first ensure the
safety of trein opevations which depended on the normal functioning of the relay.

There was no evidence found to indicate thet the accident resulted from an act of
vandalism. Additionaily, if a person other than the signal maintainer had entered the
signal relay house to sabotage the equipment, more than one vitui reley probsbly wouid
have been inverted or disturbed. The signal maintainer stated that he returned the
inverted NWPR relay to its normal position after completing the circuit controller
exchange on May 20, 1981, Then, as train No. 97 passed over the north switch of the
Lochloosa siding, he watched the relay operate while he sat on the step outside the relay
house. At a later demonstration as to how he observed the pertinent relay, he found it
necessary to stand with his head in the doorway of the relay house to make the
observation. The signal maintainer's statement regarding the reiay observation and the
lack of evidence of vandalism or sabotage leads the Safety Board to conclude that the
signal maintainer was che only person to have handled the NWPR relay between May 20
and May 26 and that he forgot to return the NWPR relay to its proper operating position
on May 20, 1981. '

Ttz previous Amtrak incident oiv March 18, 1981, and the circumstrnees diselosed in
this accident investigation indicate that the practice of allowing trains to continue
operation while work is being performed on the signal system, regardless of written
instructions to set signals at "stop," eppaiertly occurs because of the SCL's lack of
specific written instructions to preven: the practice of inverting the relay. Because of
the significant monetary incentive for on-time Amtrak train operation, the practice may
be particularly pronounced when Amtrak trains are involved.

The FRA has the responsibility to enforce Federal regulations governing raiiway
signal systems for interstate rail carriers. However, because of the number of miles of
signalized track and the limited number of Federal signal inspectors, effective Federal
surveillance of the systems on a continuing basis has not been practicable. Consequently,
the quality control of maintenance methods and standards has been left largely to the
judgment of individual signal maintainers with occnsional oversight by their supervisors.
Most signal maintainers spend their workdays alone and unobserved; many of their work
decisions are discretionary.

At the SCL, those discretionary judgments on occasion are undoubtedly
compromised by the pressures breught about by the rule and practice not to delay trains,
particularly Amtrak trains. Safety and the effective use of safety measures may be
diminished as a result of this practice. This practice suggests that the SCL Operating and
Signal Departments have conflicting or incompatible rules and instructions pertaining to
train delays. The ability to Invert the NWPR relays and the tacit condoning of this
practice demonstraed that the SCL did not hav: either effective procedures to ensure
that signal maintainers comply with signal instructions or a signi® system in the Lochloosa
area that functioned in a manner to detect an improper switch position and
noncorresponding signal indication as possible in newer circuit designs. The SCL's written
instructions of June 1, 1981, prohibiting the inverting of relays hopefully will eliminate
{his practice.

CONCLUSIONS

Findings

1.  During maintenance on the north switeh of the Lochloosa siding on May 20,
1981, the signal maintainer inverted the NWPR relay to avold delaying Amtrak
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train No. 97 und forgot to replace the relay in the correct position when he
had finished tis mainteranze work,

The train dispatcher apparently used a composite code to align the swiich and
condition the signal 2t the north end of the Lochlousa siding after train
No. 174 lex: the siding on May 28, 1981. This and the inverted relay preventad
the switch from returniag to its normal position.

On May 26, 1981, northbound train No. 178 damaged the switch when the train
trailed through the north switch of the Lochloosa siding while it was aligned
for the siding and while the train was operating on a false "clear" signal
aspect,

On May 26, 1981, southbounc Amtrak train No, 97 derailed at the damaged
north switch of the Lochloose siding while operating on a false "clesr" signal
aspect,

The signal systeni at Lochloosa did ot have erasscheck cireuitry to deect the
position of the NWPR relay, which would have disclosed the signal an¢ switch
position anomaly,

Tue inverting of the NWPR relay without first taking other measures to ensure
the safety of train operations was contrary to Federal safety regulations
(49 CFR 236.4).

The inverting of relays epparently oceurs because of the absence of specific
written instructions to prevent the practice and to ensure Federal sufety
signal regulation and carrier rule compliance,

The signal maintainer's perception of proper job performance in this case was
dominated by evoiding train delay rather than by complying with signal
instruction letters Nos, § and 6.

Probable Cause.

The National Transportation Safety Board determines that the probable cause of this
accident was the movement of train No, 97 through a damaged and improperly pesitioned
track switeh that was not properly signalled because of an inverted relay tha' interfered
with the normal functioning of the signal circuiiry. Contributing to the eccident were the
Seaboard Coast Line's (SCI.) conflieting Signal and Operating Depactment instruetions and
policies influencing the signal maintainer, the SCL's lack of specifie written instructions
to prevent the practice of inverting a signal relay to avoid train delay during signal
meintenance, and the SCL's lack of adequate quality control or supervision to ensure
complianee with existing Federal safety regulations applicable to the raiiroad signal
system,

RECOMMENDATIONS

As a result of its investigation of this accident, the National Transportation Safety
Board made the following recommendations:

~—to the Seaboard Coast Line Railroad Company:

Establish procedures for signal maintainers that promote complignce with
Federal railway signal regulations. (Class II, Priority Acotion) (R-81-9%)

RS T A S
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Establish a test procedure which confirms toat a signal system is completely

operative after equipment or circuitry has been changed. (Class II, Priority
Action) (R-81-100)

Review and resolve operating department policies and written instructions to

signal maintainers that may be in ecnflict and result in unsafe acts to avoid
train delays. (Class 11, Priority Action) (R-82-101)

--to the Association of American Railroads:

Inform its membership of the osircumstances of this accident, and recommend
that member railroads check thelr signal systems and pertinent maintenance

rocedures and take necessary action to prevent similar occurrences.
Class 1T, Priority Action) (R-81-102)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/st JAMES B. KING
Chairman

/s/ BLWOOD T. DRIVER
Vice Chairman

8/ G, H. PAT.’?.IQ_!_(__BURSLEY
Member

FRANCIS H. McADAMS and PATRICIA A. GOLDMAN, Members, Jdid not
participate,

September 29, 1981
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APPENDIXES
APPENDIX A
INVESTIGATION

The National Transportation Safety Board was notified of the accident about
1:05 p.m., e.d.t., on May 26, 198i. The Safety Board immediately dispatched an
investigator from its Atlanta Field Office to the scene at Lochloosa, Florida.
Sutsequently, the investigator was joined by a signal system specialist from the Railroad
Accident Divislon in Washington, D.C. The Brotherhond of Locomotive Engineers,

Brotherhood of Railroad Signalm.en, Seaboard Cosst Line Railroad, and Federal Railroad
Administration ¢ooperated in the investigation.

Preceding page blank
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APPENDIX B

) PERSONNEL INFORMATION
!
{onductor

Ernest C. Carter, 58, was employed as a brakeman by the Atlantic Coast Line
Railroad on November 10, 1948, He passed a company physical examinatioa on April 22,
1981, and he was last examined on the S_L operating rules ot May 20, 1981, He had been
a pronivted conductor since May 25, 1958,

Bagguage Master

Joseph Lee Boone, 38, was einployed by the Atlantic Coast Linw Kailroad as a
brakeman on Tecember 20, 1963. His last company physical examinaticn was April 19,
1965, upon returning to work from an illnest, He was last examined on SCL operating
rules on May 20, 1981,

Flagman

Melvin Lee Siaith, 57, was employ:d by the Atlantic Coast Line Railroad as a
trainman on February 24, 1948, and passed an SCL pnysical examination on September 30,
1980. He was last examined on SCL operating rules on May 25, 1980.

Engineer

George P, Wadsworth, 58, was employed as a yard fireman on July 1, 1942, by the
Atlantic Coast Line Railrcad, He was promoted to engineer on September 14, 1950, His
last company physical examination was on November 18, 1980, and his last SCL operating
rules examination was on March 6, 1981, He was required to wear corrective lenses,
which he was wearing at the time of the derailment,

Fireman

Robert Ronald Chambers, 28, was employed a3 a fireman by the SCL on
November 18, 1972, His lust company physical examination was on November 13, 197%,
and his last SCL operating rules examination was on November 13, 1980,

Signal Maintainer

Michael P. Williams, 28, was employed by the SCL on October t, 1869, as an
assistant signalman in Jacksonville, Florida, His last company operating rules exem was
on April 22, 1980. As a signal department employee, he was not required to take a
periodie physical examination,
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APPBINDIX D

SEABOARD COAST LINE RAILROAD COMPANY
SIGN AL INSTRUCTION LET f'ER NO. §

SEASOARD COAST LLINE RAILRDAD COMPANY
SIGNAL INSYR ' "ON LETTER
.. 5
Iss2edi  November 24, 1970

Jacksonville, Flerids
192

SUBJECT: Department of iranmportatio, Federal Rallroad Administration,
“uredu of Follivse Safety, hilea, Starderds, and lostructions
for Rellrosd Signal Systems,

ALL CONCERNED:

The sttached Hules, Stardazta, and Instructiont for Inaallntion,
Inspection, Mairtenance, and Kepalr of futomatic Block Signel Svstems, lnter-
lacking, Traffic Control Systens, Automitic Train Stop, Train Coatrol end Ceb
Signal Systams. and ather Similar Applisnces, Msthods, end Systems, oublished

November, 1069, by the Department of Tranugortationn Felerul Reilrosd Adminis-

trasici, tevesing the Fedoral Regulation: relating to railrosd signal systems

8re hereby made & part of Signal lnstnucwiqa Lettuxr Noo B, They heve the status
of Federal Law and apply to all rallroads {n the United States.

These Rules, Stonderds, and Iretrucciony mast be studied, vnderstood,
and compiied with by alXl Sigral employeer. 1nv, are o1 squal importsnce with
the Opersting Rules and Safety Rulws.

Be governud eccordingly.

Jo R DePriegt
Buperintendent Communicalions and Signals

*oa %
§ 236.4 Intecference with normal funstioning of device.

The normal functioning of any device shall not be interfered with in texting
or otherwise without First taking mwsoures for insuring sofety of train operation
vhiich depends ¢n normal functioning of such device.

ST IS IR CA S AN
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APPENDIX R

SEABOARD COAST LINE RAILROAD COMPANY
SIGNAL INSTRUCTION LETTER NO. 6

BEABOARD COAST LINE RAYLROAD COWMPANY
SIGHAL INSTRUCTION LETTLER
RO, v

Tassued: February 1, 1971
Jacksonville, Florida

¢

BUBJECT: §&ignal Tests.
AlL COHCERNED:

Operating Rule 1181 states, "i'hey shall be responsible for the
proper maintenanes sand operation of all equipmeat in their charge and shell
do no work thercon that will dalay or interfere with the cufe passege of
traing, Thoaix vork must de propramncd oo that it does not cause delay to
truins. They shall confori to prercribed standards and plens in the exe-
cution of vorl In thelr charge. Thuy shall not make or permit any changes
vithout authorisy.” Deparimest of Ironsjortation, Fediral Railway Adminis-
trotion Rule 230.4, atates, “hic normad functioning of eny device shuall not
e inlerfured vith fn Lesting or otherwide without first tuking measures
for insuring safety of train operation which depends on normal functloning
of tunh device.” (Dee Bignal Instruction Letter lio, %),

The following instructicons are intended to muke clear to all
Corunundcesions and Bignals Department employecs whud must be done imme-
dintely following a replucement of o device or a change of & cireuit in
ow nignaling aystem: 87 as to comply with the avove rules,

A, Ueneral Inetructions,

1. OLvuin permission fram the Digpateher Lo temporarily couse sipoals
protectiag whe location dnvolved to display “Btop.®

2. Teke wcuion Yo ansure that protecting signals rencin at "Stop" until
changen ars conpleted,

Do not ¥ .pley sipnal indication except "0top™ t0 any trsin untiy
checks outlined below are made o your satisfuction,

Circult Chunges.

1. AM) circuit chanpeq must Le sude Lrom authorieed murked plans or
under thu direct supervision of a Supervisery Officer.

2. A plysicul breekdown chacl wust ba mude of the virlng in Lhe
esrcuit(s) duvolved Lo eve that the viring ir In aceord with the
circuit pluns.

Reproducod fram
| best_available copy.
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3. A final operating check must be nde 10 Satermine
Or systen cperates az intended, and meets

that the “mparstus
" Instruction Letter No, 5 for Lhe tipe Brol

the requirenents of Signal
&2 or spparatus involved.

In addition, when signals are involwved, all aspects must be checked

to detarmin. that they are in sccordsncr with the plans and operate
a8 intanded,

_ - k. Where nighvay crossing signals are lnvolved, operating checks must
L\ 3 be made to determine that the signals opirete proverly on approach

and pasuage of trains, Lights, bel) end gates must function as
intended.

,.
, -
PE Ly

f, C. Apparatu: Replucement.
B

1. Plug Coupled Apparatus:

Determine that the device functions properly. For sxanple, for o
nsutral relay, see that it picks up and Arope out properly; for a
. polar relay, see that the neutral AND polar contnets funetion PTo=
Y perly in all positic. 3; for a rectirier, seu thuat it charges Pro=-
N perly; tor & code unit, see that it responds to coddng properly; ete.

2. Non-Plug Coupled Apparitus:

Moke all chucks prescribed in C-1 above and, in sdaition, determine
that all civealss vired through the device being changed are
functioning pi'operly according to the plans and s intended sod that

all nomenclatyre tagging on the devices 's in accordances with vlans.

Be governed accordingly,

J. R. DePrient

Buperistundent Communicetion: and Signals

el s e e
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APPENDIX ¥

SEABOARD COAST LINE RAILROAD COMPANY
SIGNAL INSTRUCTION LETTER NO. 11

Seaboard Coast «ine Railroad Company
Signal Instruction Letter
No. 11

Issued June 1, 1981
Jacksonville, Flerida

Subject: Interfaience with norma) functioning,
of an, signal device.

Maintenance and repair work, whicy may interfure with
afe movane:t of traing must not be started until truin move-
wei.ts hove been fully protected. Relays must not be tilted o
fwnd over 1o close contacts. Contacis of relays or other oon-
troliing deviszes shall not be bridged w.rhout first taking proper
reasures to insure safe operation of trains. Unler mo circun-
stances will “umpers be laft without authority of Supervisor CbF.

R. D. Ligpett
Chief Comnunications and Sipnals Officer

Reproduced from ;:
best available copy:
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