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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

RAILROAD ACCIDENT REPORT

Adopted: April 28, 1980

DERAILMENT OF AMTRAK TRAIN NO, 4
THE SOUTIIWEST LIMITED
ON THE ATCHISON, TOPEKA AND SANTA FE
RAILWAY COMPANY
LAWRENCE, KANSAS,
OCTCOBER 2, 1979

SYNOPSIS

About 6:10 a.m., c.s.t,, on October 2, 1979, Amtrak passenger train No, 4,
the Southwest Limited., decsiled 3 locomotive units and 17 cars while moving
through a 7° curve on the Atchison, 'Topeka and Santa Fe Rallway Company's tracks
at Lawrence, Kansas, Tha speed of the train was 78 mph, Of the 147 passengers
and 30 crewmembers, 2 crewmembers ware killed and €9 persons were Injured.
Property damage was estimated at $4,634,330.

The National Transportation 3afety E~ard determines that the probable cause
of this accldent was the operation of the train at an excessive rate of spead into n
7° curve, The engineer failed to reduce the speed of the train because of & missing
speed-restriction sign, inoperative automatic train stop equipment, and his
unfamiliarity with the route. Contributing to the accident were the assignment of
an engineer who did not mapet the Atchison, Topeka and Santa Fe Railway
Company's operating familierization gualifications for the route, and a
resume-spead sign placed within {,100 feet of the missing speed-restriction sign.

INVESTIGATION

The Accident

Prior to Oectober 2, 1978, Awmirak operated train N«. 4, the Southwest
Limited, over the irgeks of the Atchison, Topeka and Sante Feo Rallway Compeny
(AT&SF) trom Los Angeles, Californla, to Chicago, Illinols, via Newton, Emporip,
and Ottawa, Kansas, and Kanses City, Missourl, Amtrak also operated train No. 16
over AT&SF tracks from Housion, Texas, to Chicago, vin Newlon, Emporia,
Topela. and Lawrence, Kansas, and Ksnsas Clty, Missouri. (fee figure 1) On
Oectober 2, train No, 16 was discontinved and train No. 4 was rerouted to Kansas
City via Topeka and Lawrenca (the first district, eastern civision). The last run of
train No. 16 was to terminate in Newton on Octoher 2, and the train equipment was
to be consolidated with that of train No, 4,
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Figure 1.~Feormer routes of trains Nos, 4 and 16 through Kansas.




Train No. 4 arrived at Newton at 2:30 a.m, on October 2. The arriving crew
did not report any problems with the locomotive or the traln to the relieving crew.
No defective conditions were disclosed by predeparture inspections and tests,
After train No, 15 arrlve, its 7 cars wern added to the rear of the 11 cars of train
No. 4. 'The single locomotive unit from train No. 16 was coupledt ahesd of the (wo
unite of train No, 4. After the 3-unit locemotive and 18 cars were assembled, the
engineor performed the required airbrake tests; no problems were noted. The
engineer stated that in the lead locomotive unit the control switehes for the
alectronic alertness control {alector) 1/ were in the "of!" position and that their
seals wore broken when he checked their condition before leaving Newton.
Inspection of the automatic train stop (ATS) equ’pment 2/ disclosed no defects,
Train No. 4 departed Newton at 3:15 a.m., 40 minutes late. After leaving Newton,
the engineer performed s running brake test and again did not note any problems,
The firemsan, who was seated on the left side of the cab, stated that he did not hear
an alsrm from the alertor, hut id not ask the engineer if the device was working.

The engineer and firaman stated that they had copies of new timetable No, 9
which became offective at 12:21 a,m.,, October 2, 1979, because of the
consolidation of trains Moz 4 and 18, and that they had reviewed them., (See
appendix. C.) Consequently, they were aware that there vias no ATS system
between Newton and Eriporia and that at Emporia train No. 4 would be routed over
the first district of the eastarn division which did have an ATS system,

Train No. 4 wes given 8 train orders at Emporia indicating 15 locations
between Emporia and. Topeka where track foroes were working, material was piled
along the trac“k, or temporary upeed restrictions were in effect. (See appendix D.)
Train No. 4 left Emporia st 4:24 a.m., 34 minutes late, The enyrineer and fireman
ohserved a resirictive signel indication at the first block signal after leaving
Emporia. The enginaer pressed the ATS scknowledgment button on the control
contole about § seconds before reaching the inductor lnecated along the teack aund
kept It depressed until the lirst unit passed the indietor. As a result, the ATS
whistio alarm did not sound and there was no autematic applicerion of the trair'a
brakes. The engineer also statad that about 15 miies from Topelka he operated (he
ATS acknowledgment button in the same manner. Just before this Induetor's
location, which indicated a rostricted-speed location for a sharp curve ahead, he
sow an ATS sign and a 45-mph speed-restriction sign on the right side of ihe track.
The engineer stated he said the word Ybell” to inform the fireman that e was nlert
and was acknowledging the ATS system, The fireman recalled heaving the engineer
sy "bell" at one of tho loeations, Nowhere en route o Topeka did the epgineer or

1/ Tha electronie alertness vontrol is a safoty device which requires the engineer
to toueh metal for ground sbout every 40 seconds fto prevent an autormatic
application of the traia's brakes.

2/ The automatic train stop is a safety device which requires the engineer to press
an scknowledgment button: while the ATS receiver mounted on the losomotive
posses over an inductor In the track at a block signal with a restrietive Indication,
If the engineer fails to press the acknowledgment betton, s alarm will sound
slerting the engineer to pross the button within 6 geconds to preven! an antomatic
application of the train's brakes,




fireman feel anything which mey have demeged the ATS receiver strike the
locomotive,

At Topeka, the engincer was given 8§ train orders whieh indicated 11 locations
letween Topoka and Kansas City where track forces were working, material was
pllad along the track, or temporary speed restrictions were in offecct. (See
appendix B.) Train No, 4 left Topeka al 5:38 a.m. with 147 passengers and 30
crewmembers, The train was now 43 minutes behind schedule. The engineer stated
that as he left Topeka he read the orders in the dim light from the small overhead
reeding lamp. He kept the orders on the contrel panel where they were available
to the fireman, Neither the engineer nor the fireman saw uny track gangs or
recalled striking any object en route to Lawrenca. The enginets stated that since
there were numerous speed restrictions listed in the timwetable for curves, railroad
and street crossings, and other special conditions, hs depended upon signs adjacent
to the track to indicate where the permanent speed restrictions were located. He
stated that because the train moved at speeds up f.o 90 mph, which required
continuous operating functions, he did not have time to read the tliinetable and the
train orders to determine where the next speed restrictions were located, He
further stated that reading the signs offered the most viable method of keeping
himself awsre of speed restrictions,

The firemen said that he called all signal indications and thut the engineer
was alert and responsive. He stated that the last two signals he saw, as the trein
approached Lawrence, were & 65-mph speed restriction for a curve and a "proceed"
block signal aspect. The engineer stated that when leaving the 65-mph curve he
saw & green resume-speed sign and increased the throttle to its maximum position.
He said that while the train wes increasing its speed from 65 mph to about 75 mph,
he was looking for the sign which indicated a required reduction in speed to 30 mph
for the series of curves at Lawrence. However, the next sign he saw was a whistle
post for a grade crossing, and he blew the locomotive's whistle as required. He
stated that he never saw a 30/25-mph speed-restriction sign or an ATS sign, After
leaving the 65-mph curve, he did not see an inductor or receive a whistle alarm
from the locomotive's ATS system, and he did not depress the AT8 acknowledgment
Lutton, As the locomotive moved over the grade crossing, the engineer saw g
curve in the track immediately ahead and realized that the curve might be the first
of six for which the frain's speed should have been reduced to 30 mph, As the
locomotive entered the second curve immediately after the firat curve, it derailed
and tipped cver onto it right side; the speed of the Yvain was 78 mph, The fireman
was standing eg the locomotive antered the curve, Aftsr the locomotive stopped
on its side, the engineer asked the firem«n if he had seen the restrictive speed sign,
and the fireman replied that he had not.

The conductor, who was riding in the fourth var, stated that he did not feel a
brake application before the train derailed. After the train stopped, he radioed the
engineer, who asked him to determine the condition of the passengers. The
conduoti:r then radioed the flsgman, who had disembarlked from the rear car to
protect the roer of the train. The flagman radiced the AT&SF operator at
Lawrence to inform him of the devailment about 6:17 a.m,




I
;
|
|
|
i
i

-c5--

The locomotive derailed near the middle of a 7° 526-ft curve to the left (See
figure 2.} The lead locomotive unit slid on its side and hit a 8-ft-high concrete
reteining wall on the outside of the curve, The other lccomotiva units tipped on
their »ight sides and stopped adjacent to the wall, 500 ft east of the point of the
derailment. (See figure 3.) The two baggage cars jackknifed across the track, and
the lead one turned onto its side. The following dormitory car separated from the
heggage cars and continued tangentially over the wall, stopping next to a residence
acdjacent to the railrosd property. The next four coaches and a diner followed,
remained upright, and stopped somewhat in line. The ninth car, a sleeping car,
separated from and struck the rear of the diner. Two Amtrak employees inside the
diner were killed, (See figure 4.) The sleeping car continued forward about 100 ft
along the left side of the diner before stopping. The following three sleeping cars
Jeckknifed across the track and turned onto their sides. The next five coaches,
including a second diner, remained upright, leaning, and in-line; they stopped on the
inside of the curve adjacerit to the track. The last car, a sleeper, stopped on the
track and old not derail. In all, 3 locomotive units and 17 cars deralled.

Shortly after the derailment, small fires started in the area of the gas stoves
in each diner. The responding fire department quickly extinguished the fires.

Injuries to Pergons

Crewmembers
Injuries Passengers Amtrak  Senta Fe Total

Fatal ) 0 2
Nonfatal 49% ] 8 A9
None 93 0 106

-

Total 47 4 8 177

*An additional 3 passengers filed infury reports with the AT&SF during the 2
menths following the aceident,

Danmage

The jead iccomolive unit was damaged extensively on the right side. A
section of rull pussed through the right front of the locomotive near the engineer's
seat end out through the roof. ‘fhe second unit was damaged extensively on the
right side; the third univ was damaged extensively on its lefi side since it was
operating witir its front rearward when it overturned to the right of the track and
slid along the ground. The first three cars were destroyed. The following four
coaches sustained considerable interior damage to seats, compartment bulkheads,
and doory; the exterior frames and trucks were also damaged. The eighth car, the
first diner, was destroyed. Sleeping compartment berths and doors on the ninth car
were damoged, The interiors of the next three sleeping cars were destroyad, The
laat five dorailed cars sustained moderate interior damage to the seats and exterior
damage to ‘he trucks.
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Figure 2.~~Plan view of track snd signs approaching derailment site.
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Figure 3.~Aerlal view of accident site.
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As a result of the derailment 1,400 ft of track and roadbed were destroyed,
along with 600 ft of signal sand eommuniertions lines, Costs of damege were
estimated as foliows:

Locomotives $ 460,000
Cars 1,030,000
Track 17,250
Signal and Communications lines 8,800
Removal of Wreck 50,480

Tatal $4,624,330

Crewmember Information

'The engineer, aged 63, was hired as a fireman on the AT&SF in June 1541,
At the time of the azcider:, he was the No. 2 emplioyee on the engineers' seniority
roster. 3/ Since the discontinuenoe and rerouting of trains on October 2 required
reassignment of jobs, the engineer bid on trains Nos. 3 and 4. On Qetober 1, 1974,
the engineer was notified by the AT&SF crew vlerk that he would be engineer on
train No. 4 and that h: was to report to work at 2:30 a.m., Octeber 2, 1979, The
crew clerk did not ask, nor was he required to ask, if the angineer wss qualified
according to Bulletin 308, Bulletin 308 requires that a femiliarization trip be made
over the district within 12 months of an assighed trip. The engineer hed not
operated a train over the first district between Emporia and Kansss City, via
Topeka and Lawrence, since July 1974, The AT&SF did not maintain a list of the
engineers who were qualified in accordance with Bulletin 308. According to
railroad offlcials, each engineer was responsible to see that he was qualified.

The engineer's operating record was assessed as "very good" by the AT&SF.
His Mareh 1979 examination test scores indicated that he had knowledge of the
operating and airbrake rules, The railroad and other employess thought of him as a
very capable engineer. His last physical examination, in June 1973, indicated that
e was in good health and fit for duty. He steted that he does not drink alecoholic
beverages. When he reported for work on October 2, he had not taken any
medication and had been off duty the required hours as presceribed by 49 CFR 228.

The fireman, who had been an engineer on freight trains, was selected for
train No. 4 in the same manner as the engineer. The fireman had cperated over the
first district westbound during Jidy 1379 a3 a fireman. However, the ATXSF did
not regard the fireman as a qualified pilot.

The engineer anc fireman stated that this was thelr first esstbound trip over
the first district in over 3 years. The engineer stated that he did net request a
pilot to help him operate over the first district because on several occasions the
AT&S8YF had rerouted his train over the first district due to a derailment and a pilot
had not been assigned to accompany him,

3/ The senlor employee was in a supervisory position.




Train Information

Train No, 18 was assembled at Houston on Septembar 3¢, 1979, and consisted
of one locomotive unit and six cars. Fn route to Newton, one car was added and
the locomotive unit was replaced. ‘t'rain No, 4 was first assembled at 1.os Angeles
on 3eptemaber 30, 1979. After the consolidation of trains Nos. 4 and 1§ at Newton,
the train consisted of two baggage cars, one dornmitory car, two lounge cars, two
dining cers, five slecping cars, and six high-level coach cars, (See appendix F.)
The cars were of a lightwelght, stainless steel construction and were equipped with
type-H tightlock couplers, four-wheel trucks, and truck-mounted brake cylinders,
Four cars were equipped with 2RC-type brake valves and the vthers with D-22-type
brake valves, Various 2ars were equipped with self~contained diess! engines, fuel
tanks, and electrical ganerating and battery systems. The emergenny lights did not
have a separate battery system. Also charcoal, wood, and propane fuels were used
in the conking stoves in the diner and lounge cars.

The three units on train Mo, 4 were SDP 40F-type locomotives built by the
Electro-Motive Division of General Motors Corporation. Each locomotive unit was
powered by a 3,000-horsepower diesel engine and was propelled by an elsetric
traction motor on each axle of the two, three-axle HT-C-type trucks. Each
locomotive unit weighed about 400,000 lbs and was equipped with a 2¢-L~type
alrbrake system, (See appendix F.) Each locomotive unit was provided with a
speed recorder aitd with an overspeed device. Lach was equipped with an alertor,
ATS equipment, & fixed and an oscillating headlight, and a five~cliime air horn.

The intermittent, inductive-type ATS equipment consisted of four main
features: (1) a trackside Inductor, (2) & receiver, (3) & brake application valve,
and (4) an acknowledgment valve. The A'l'S operates as the result of interaction
between the inductor, which is mounted alongside the track (see figure 5), and a
receiver located on the locomotive. The recelver, an electromagnet, is mounted on
& lozomotive journal box with brackels, As the locomotive moves along the track,
the receiver passes directly above each inductor, When the receiver passes over
an inductor within a required 1 1/2-in cleacance, + 1/4 in, a warning whistle sounds
and a 4-second timing circuit to an electropneumatlc valve in the braking system is
activated. If the acknowledgment button is depressed by a crewmember during the
4-second delay period, the system js deactivated and the brakes wiil not apply.
This procedure Is known as "postacknowledgment." (See appendix G.)

Since acknowledgment praves that the eagineer is alert, thu system permits
him to retain full control of the brakes. To prevent a erewmember from keeping
the acknowledgment button inm the depressed position, thus nullifying the ATS
system, a timer is energized which produces en automatic brake application whan
the acknowledgment button is depressed fcr more than 15 seconds, The
acknowledgment button ean be used also to “preacknowledge” the presence of a
wayside inductor by actuating the acknowledgment button before passing over the
inductor. Wien this is done, however, the warning whistle does not sound to
indleate passage over an induetor,




Figure 5.--Inert induetor to cutside of right rail on south sice of track.
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At Newton, Amirak passenger trauins sre given a $00-mile inspection by
ATASF empioyees mn aceordrnes with Federal regula?ions. (See appendix H,) This
inspection, howevar, dooes not vequir: that the ATS equipinent be tested for proper
operation; only that its ~alves ai.d switohes are checked to determine if they are in
the "on" position and sealed. The ATS recelver is checked only to see if it ls
tightly mounted.

Tha passenger train equipment, which was constructed between 1946 and
1964, is owned and furnished by Amtrsk. Thess cars lacked the survival features,
such as emergency windows and doors, and padded and rounded interior surfaces,
that Amtrak has been installing in dider siyie cars, At Los Angeles, the locomotive
units for train No. 4 were serviced and inspecsted by Amtrak person..sl before the
train consist wes assembled for operetion by AT&SF crewmembers. ‘The ATS
squipment on the locomotive, iustallad by Amtrak to meet AT&SF operating
requirements, was checked by Amtrsk with a portable tost set to determine if
electrical features were functicnirg and by preacknowledging the system over inart
inductors to determine if the syst..ni a3 operational. Amtrak personnel filled out
required AT&SF Form 1187 indicating that the ATS hed been tested and was
operative in compliance with AT&YF air brake rules 3.4.1 and 3.5.2. owever, rule
3.5.2 also vrequires that during the ATS test the brakes be allowed to apply after
passing over the inductor, Amtrak does not perform the test. (See appen lxl.) The
locomotive units are then delivered to the ATA&SF for (rein makeup. The AT&SF
uses the Amtrak ATS ° ~sts for compliance with 49 CFR 236.587 oeaparture Test,
(See appes dix H.)

The lead units ATS equipmeiit had been tested before the accident about
10 p.m. on Yeptember 30, 197¢, whila the unit was on train No, 460 at Dallas,
Texas. It was checked by Amtreak personnel with a portabls electrical test set,
The test indicated that It was working pranerly, end the whistle did sound,
However, the elactrician iminediately pushed tha acknowledgment button when he
heard the whistle, and there was no automatic brake applieation. He said he did
not measure tie height of the receiver above the top of rail to determine its proper
height, and that he signed an ATS inspection card Form 1187 and postdoted it
October 1, 1979. He did not test the ATS equipment over inert inductors as
prescribed in AT&SE rule 3.5.2.

When the lead unit was placed on train No. 16 at Cleburne, Texas, on
October 1, 1979, AT&SF personnel checked the ATS system by placing & steel bar
against the receiver. The enginear stated that the whistle sounded, indicating thet
the ATS was functioning, but that he pushed the soknowledgment button to prevent
a brake spplication. The engineer stated elso thet at one time when passing ovar
an iner! inductor north of Fort Wworth, Texas, he walted unlil the ATS whistle
sounded before pressing the acknowledrment button; thus the brakes did not apply,

The AT&SF empioyees who installed the ATS receiver on the lesd unit at
Fort Madiscn, lowa, on September 28, 1979, had maasured it for proper clearance,
and had tested it with a steel bar for proper installation, It was not tosted over
inert induoctors in accordance with AT&SF rule 3.5.2. Because of clearance
problems in the Chicago area, ATS receivers are first installed at Fort Medison,
when a locomotive arrives on & southbound or westh.ound train,




Traecic Information

The single main track approaches the westerly oity Umits of Lavrence in the
vivinity of the Kensas River. The 7% curve to the left for eastbound trains wae
526 1t long including two 230-ft spirals, Its superelevation wes 3 1/2 in. The
alighment of the track immediately approaching the 7° curve from the west
consisted of 388 ft of tangent, a 1°45' curve to the left, which was 475 ft long,
8,837 ft of tangent, and a 0°%90' to 1°16' compound curve to the right, which wes
5,042 ft long. There wes a minimal descending grade in the track from the
coinpound cutve to the 7° curve where the grade begen to ascend at 0.14 percent,

The track was constructed of 115~1b, 39-ft rsils connected with 8-hole,
36--in, head-frec joint hars. Each rali wes box-anchored with 24 anchors. The rails
rested on 7 3/4~in by 14-in, double-shoulder, 1-in-40 canted tie plates, There
were an ¢~ 3rage of 24 7-in by S-in by 8-ft treuted cak crossties per 39-ft rail.
The crossties rested on about 8 in of Pueblo siag ballast with ebout 8 in of shoulder
pallast. The refl was held with two 5/8-in by 6~-in evt track spikes per tie plate,
exeept on the 7° eurve, where three track spikes per tie plate were used.

During August and September, AT&SF track gangs had been replacing
crossties and surfacing the track in Lawrence and westward to Topeks., At the
time, the superelevation of the 7° curve in Lawrence v.s changed from 6 in to
3 1/2 in. Defective crossties removed from the track were placed on the roadway
adjacent to the south side of the track. ‘These crossties were to be picked up by a
contractor k'red by the railrond. In order to reach track locations where the
crosstie gang was vorking and the piles of used crossties, trucke and forklift
tractors were driven alony the south side of the track. Ar a result, some trackside
signposts 10 2t from the track were temporarily iemoved or retalled in temporary
postholes farther from the track. In the 3 miles approaching the curves at
Lawrence, the whistle post sign, 30/25 mph speed-restriction and ATS a»ign,
resume-speed sign, and yard limit sign had to be moved to gain access tc the
erossties,

Twise weekly, and at least 1 calendar day apart, an AT&SF track supervisor
inspects the track to insure that the track complies with Yedeval standerds for
rtass § track and that trackside signs arc in place. On QOetobur 1, 1978, the track
saarvivor reported that he inspected the signs for eastbound trains approaching
Lawrence to determine sign compliance for the new timetable, According to his
report, all signs were in place about 3:30 p.m., October 1, 1079. The track
supervivor stated that he knew of a need to change the 30/28-mph speed-restriction
sign because of a chenge in the authorized speed for freight trains to 30 mph on
October 2, 1879, and thut he had been carrying the rsplacemant sign in the preer of
his truck for over a wesk. However, he had never been furnished any sign
standards a8 to its proper location

The theoratioal speed at which locomotives similar to the units in train No. «
would ovcrturn on the 7° curve was calculated to be 81 mph.

Metihod of Operation

Traing are operated on the first distriot from Emporla ¢¢ Lawrence by
automatio block signals (ABS) which are supplemented by an ATS system,
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Tracksidz inductors for the ..TS system are required and located at all bloeck
signals, and additional inert inductors arz located about ! mile before all curves
having permansnt speed restiictions of less than 45 mph, Federal regulations do
not require that inert inductors be installed before curves, and the locations of the
inert inductors are not given in the timetables, (See appendix 1) AT&SF gir brake
and train-handling rule 3.49 instructs engineers tos depress and hold the
acknowledgment button untli the trackside induetor hes been pessed when
approaching other than "cless” aspacts. (See appendix J.) Trains are equipped with
redios s0 that engineers can contact the train dispatchers, operators at stations,
and crawmembers of other trafns. ‘The condustor and flagnan are also furnished
portable radios so that they can contact each other and the enginesr.

Becouse of the A'IS system, the maximum authorized speed for passenger
tradis on the first distriet, esstorn division, between Emporia and Lawrence is
30 mph. Permanent speed restrictions for curves and other locations are listed in
the timetable according to milapoat location. In addition, speed-restriction signs
and milepost signs are installed adjacent to the track. At Lawrence, there is a
perinanent speed restriction of 3¢ mph through a series of six curves between mile-
posty 26.2 and 27.4. (See appendix C.)

According to AT&SF operating rules and sign standards, the restriotive speed
signs and other informational signs ediacent to the track ave considered "fixed"
signals, and are to be located within 10 ft of the track., (See figure 8.) A fixed
signal ls dofined as a signal of fixed locstion indicating a condition affecting the
movement of a wain or engine. Operating rules Nos, 27 and 30 state that the
indication of such signals should be commuricated betweon crewmembers and
shomld be regarded as indicating their most restrictive aspeet when missing or
imperfeetly displayed. Any improger conclition must be reported promptly to the
tral~ dispatcher and & report must be wired to the trainmester end signal
supervisor. (See appendix J.)

Meteorologieal information

On the morning of October 2, 1979, the westher at Lawrence. Kansas, was
clear, the temperature was 47° F, and the humidity was sbout 62 percent. .\t 6:10
a.m., It was dark, and visibility was good but limited to the illumination provided
by the headlights of the locomotive.

Medical and Pathological Information

The injuries to passengers and crewmembers Included fractures of the skull,
ribe, nose, and spine; back, abdomen, leg, and facial injuries; and contusions and
lacerations, The two Amtrak employees died froin massive and multiple erushing
injuries. The engineer sustained severe crushing injuries to his chest and as a
regult his heart wos damaged. It wa first believad that his heart damage may have
resal .. from: a heart attack immediately before the sccident, Subsecuent
sxamuation definitely determined that his heart damege wear the direct resuit of
the accident, Toxicology tests made in preparation for surgery to rapair his
damaged heart indicated that he had not consumed any aleochoi or drugs befere the
agcident.




Pigure 6.--New 33-mph speed-resiriction and ATS signs installed in loeation of missing
30/25-mph speed-reatriction sign on scuth side of rack.




Survival Asbects

When the train deralled, the flagman notified the operetor at Lavirence who
then summoned emergncy help. In addition, many residents ncar the scene of the
accident notified the Lawrence Police Department of an explosion-like noise and
derailment. Pollecemen who arrived at the site notifled tho fire department at
6214 a.m. Law enforcement units from the Kansas Highway Patrol, the Lawennoe
Sheriff's Office, Kansas Unlvercity, and securlily personnel from the ATuSFE
Rulircad aiso responded to the accident site. Physiclans from Lawrence Memorial
Hogpltai establiched a trisge ares al th derailment site for initial injury
evaluation and early transport of the maore seriously injured to tho hospital. A
geacondary triage area wes established st the Lawroence Community Center anu was
staffed with physicians, paramedios, nurses, emergency madical technicians. and

volunteers.

In Maroh 1879, the oity of Lawrence and Douglas County had condueisd a
disaster drill for a simulated freight-train derallment, They were prepaving for
another simulated freight-train, huzardous material-type derallment and dissster
&eill on October 3, 1879, when this accident ocourred. The previous drill and
preparation were of & great help in that they had ostablished rescue procedures and
coordination between ety and county agencies and private groups.

Arriving poiize and fire department personnel were not nware of the amount
of destruction or the loeations of the injurad. The darkness and the large area
coverad by tha derailed and overturned cars hampered an iaitial overall axorsment
of the magnituce of the ncoident scene. The location of the accident scens, which
wes bebind a residential erea and adjncent o woods and a swamp, combinesd with
the darkness to impedy direct access of rescue oquipmoant and personnel., The
firefighters had not been informed by the AT&SF or Amtrak of the various interior
layouts of the cars or of the equipmuut contained in the cars, In addition, they
were not told that the cur windows were provided with unbreakable polycartionate
panes untfl they discovered that they could pot remove or bresk the windows with
their rescue tools,

Passengers ir the sleaplng compartments were injured during tive dersilment
and the rollover, Some becanie trapped when compuartment doors jammed and
bairths came free from their attachinents, Others were thrown from their berths
and struck hard, wnylelding surfeces, Loose articles, including berths,
compartmen’ furnishings, and parsonal belongit.gs, struek the occupants,

Passangers In the bilovel coaches were thrown into hard, unviclding surfaces
or adjmcent seats as the cars deralled; and in some instances, they were thrown to
ths floor af’er their seats swiveled. Personal effects and luggage which fell from
overhead racks struck passengers, Many pamsengors bevame disoriented inslde the
dark and overturned cars when the emergency lighting falled. They were not able
to open windows or jammed doors, Many did not know how fo react to ths
anergency.

Becauts of injuries, only about 10 of the 24 amtrak amployees were available
to ald the injured, However, none of the Amt-ak or AT&SF employees had formal
training in rudimentary first aid or rascue procedures,




Tests and Research

In the postaccident tests and inspections, measurements taken of the track
structure west of tho devailment site did not disclose any deviations greater than
those allowed by the applicaible Faderal teack safety standac:s, No deagging
equipment or derailment marks wers noted on the teack app Jaching the 174%
curve. The first wheel flange mark on o rail was located on the outside elevated
vail 34 Tt west of the esst ond of the 1%5' curve, The track for 1,235 i east of
thie poirt, which included the entire 524-It-long 7° curve, was destroyed because of
the deruilment so measuremaats could not be taken in the 7 curve to determine
its actual elevation, gage, alignment, and profile.

Irvestigation of the track in the derailment area was lim ted to an lagpe«tion
of individual components sush 8y crossties, tie plates and rail, The undameged
crosstiss met the requirements of the Federal track safety standards. These
crossties did not exhibit *ateral tlepiate movement except for that which oceirred
aftor the derailment. All broken rafis exhibited crysteiline suefaces indicative of
breaking under stress during the derailment,

Postaccident inspection of trackside signs approaching Lawrence disclosed
thet the post with the 30/2%-mph speed-restriction and ATS signs that should have
been in place 5,838 ft before £ first of the curves was not in place, The post
with these signs was brokan at the ground line and was found lying in the tall yrasy
next to a posthole 14 ft from the south side of the track, 4 ft beyond its propew
ereated loration, about 11 a.m,, October 2, 1979, by AT&SE engineering
departruent survey perscnnel. Investigators could not determine who mover the
slgn, Al cther traciside signs in the area were found to be in place except the
yard limit sign at milepost 30 which was located about 14 ft rather than the
roquired 10 ft from the track. Track signs 14 ft or 3 ..e from fthe track are
difficult to see if they are placed n the tall grass of the soldom-meintained adges
of the track right-of-way. {(S¢e figure 8.)

Postaccident inspection of the ATS Incet inductor for the My curves at
Lawrence Indieatad that it was in good concitton and was propzriy located. Its
helght above top-of-rail wes 2 7/3 in, which is the proper helght according to
AT&SE standerds.

Postaccident. inspection of the demaged cars, locomctive units, and pertinent
eguipment were conduoted &t beth railroad und marufacturer facilities, ‘The
inspection of brake equipment on the passenger cars and locormotive units did not
uiselnse any conditions which wculd have contributed to or caused the brakes to
madfunction. Inspection of the trucks and undercarriege of loromotive units Jdid
not reveal any defeots in the wheels, axies; or suspension & storng, The speed
recorders ci the losomotive units were checked for accuracy; on the lead unit a
speud of 78 mph was recorded as 80 mph, and on the sncond unit & speed of 30 mph
wes recordad as 75 mph. Examination of the spesd recorder tapes indicated the
engineer had properly controlled the speed of the teain prior to approaching the
curve where the aceldent ocourred, (Hee appendix K.)

Inspection of the lead loecomotive unit immediately after the derailment
disclosed that the brake valve was In its suppression pesition, the dynamic brake
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lever was in the "off" position, the independunt brake valve was in & one~fourth
applied position, and the throttle was in the No. 4 position, Inspection als¢
disclosed that the alertor was cut out pneumatically, its seal was broken, and its
cireuit breaker, Incated in an electrical panel behind the engineer, wag in the “off*
position and its seal was broken. Postaccident tests of the electrical clrenitey of
the alestor revealed the’ the contacts on the brake relay did not always complete
the elecirieal cireuitry, which eaused it to cperate intermittently.

The load unit's ATS receiver was broken and damaged durlng the derailmient
and its bracket was bent. The electric switeh was found in the "on" position and
gonled, snd the pneumatic cutcut valve was in the "in" position and sealed. Tests
ot the ATS components indicated ihat the relays and valves were operationsl and
that the whistle valve could function. The damaged receiver's 12.8~ohm primary
ooll waa still intact and functionsl; however, the 24-ohm secondary coil was "cpen”
ar.d the receiver's laminations were damaged. it could not he determined whether
the open condition occurred before or after the derailment. When the rear
raceiver bracket was rotated to its verticel pocition, the receiver measured
4 3/4in above the top-of-rail and 27 in from the gage of the rail to its outside
edge. These measurements correspond to AT&SF specifications, N~ measurement
could be obtained for the front brecket because it was bi. . during the
derailment,

Four ATS performance tests were conducted between October 19 and 23,
1979, using other Amtrak locomotive units operating between Emporia and Ranses
City via Lawrence. These units had been dispatched with ATS systems that
portatile test sets had indicated were operable, During the test trips the ATS
acknowladgment button was not pressed until after passing over inductors at
restrictive signals and over inert Induwtors, On the first two test trains the ATS
system would not activate the warning whistle or automatically epply the braices.
Examination of the ATS equipment disclosed that on one unit the ATS selector
switeh was defective snd would break electrical continuity int armittently. On the
other unit the lsminations on the receiver coils were damaged; this affected the
magnetiv field of the receiver. In the other two tests the ATS equipment
functionad properly., Dusing the fourth test while moviag about 63 mph, the
engineer did not ecknowledge the inert inducior apprroaching Lawrence. The
warning whistle sounded when passing over th2 inductor and the brakes
automaiically applied. The train came to a stop about 500 ft west of the Indiana
Street. crossing in Lawrence,

Qther In{ormeation

The engineer of a freight train that preceded train No. 4 into Lawrence by
about 20 minutes on Qctober 2, 1079, stated that the 30/26-mph speed-restriction
and ATS signs for the inert inductor and curves at Lawrance wore missing. He and
other locomotive engineers stated that the signs had not been in place for saveral
weeks bofore Dctober 2, 1876, One of the englieers stated that he had reported
the missing signs to AT&SF supervisors. An AT&SF trainmaster had aiso sent a
message iv he roadmaster on September 19, 1979, that a 30/25~-mph sign and
several other types of sigrs were not in place in the Lawience arca. The
roadmasier had track inspectors investigate these sign conditions; however, he
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stated there are two 30/25-mph sign locations, one on each side of Lawreree, for
eastbound and westbound tralns approaching the sl restricted-speed curves, He
did not recail if the condition of the 30/25-mph sign west of Lawrence was
checked,

Several witnesses told investigators that just before train No, 4 derailed they
heard its whistle being blown repeatedly in a feshioa of two long sounds, a short
sound, and another long sound umtil the locomotive had passed over the Indisns
Street crossing.

ANALYSIR

Engineer Familiarization

When the engineer was notified on October 1, 1979, that he had been awarded
the position of engineer on trains Nos. 3 and 4, and was assigned to work that night
on train Mo, 4 for its first trip via the new route through Lawrence, he should have
known he was not gualified as prescribed in Bulletin No, 308, Also, he showld have
known that since he was the senior employee hi: would be awarded the job and that
he should have made a qualifying familiarization (rip while the bids were being
processed. However, since the AT&SF had aliowed tie engineer to move irains
over the first district before without being familiar with the area, and since the
engineer was told gseveral times to go shead without a pilot, the engineer believed
that these previous waivers of Bulletin No. 30& by tho AT&SF also waived his
requirement for complinnce in this particular instance. Consequently, the engineer
trled to successfully opevate train No, 4, without first having made a
familiarization trip over the first distriet in compliance with Bulletin No. 308, by
relying on speed restriction signs beside the track.

By L.aking engineers responsible for their own complience with Bulletin
No. 308, the AT&SF had no effective method of enforcement, Consequently, the
engineer, who had 38 years of experience and had worked over the first distriet
numerous times during these years, thought there was no justifiable reeson
preventing his operation of train No. 4 on October 2, 1979. The Safety Board
beliaves that the AT&SF should keep a record of engineers who mcet Bulletin
No. 308 requirements and should not allow engineers to operate on routes without
having made the required familiarization trips or unless a pilot is on bosrd,

Automatic Train Stap

Since there is no automutic train stop between Newton and Emporis, train
No. 4 first entered ATS territory on the first district after leaving Emporia. The
engineer correctly followed ATASF rules by deprassing the ackuowledgment button
within 15 seconds betors passing over the track inductor at the restricted signal.
Since on most Amtrak iocomotives the engineer receives no indication of whather
the ATS system is functuloning when he depresses the acknowlodgment button
before passing over an inductor, the preacknowledgment procedure will not alert
him if the ATS system is inoperative. Only if acknowledgment is deferred until the
locomotive passes over the inductor will the whistle alexm sound, Conseguently,




the englneer of train No. 4 never knew if the ATS was actually working sinee he
routinely preacknowledged the inductors on the first distriet between Emnporig and
Lawrence,

Tne test of the ATS equipment on the lead unit at Dallas with only a portable
test sot did not eliminate the possibility that the ATS would not function even
though the test indicated the locomotive-mounted equipment was operable, The
postaceident ATS iests performmed with other Amtrak locomotives indicated that a
defective selector switech and damage to the laminations on the receiver coils
would not be detected by use of the portable test set. Since the height of the
receiver above the top of rail was not measured, an incorrect air gap could have
existed between the receiver and track inductor, or the receiver might not have
been level and could have been tilted rnore than the 1/4-in allowable in its forward
direction, When the ATS was tested at Cleburne by placement of a steel bar
against the receiver and the alarim sounded, it still did not eliminate the
possibility of an intermittent or other type of improper operation betwoen
Cleburne snd Lawrence, It is evident that the tests performed were neither
adequate ncr in compliance with 49 CFR 236.587 which requires that the tests
determine if the ATS apparatus is "on" and functioning properly.

Since conditions, such as 8 damaged receiver, can exist which make the ATS
gystem inoperable the system cannot be considered fail-safe. When the AT&SF
installed the AT3 receiver on the lead locomotive on September 29, 1979, an
insorvice test of the equipment over inert inductors should have b een pesformed to
fulfill AT&SF rule 3.5,2, to determine that the ATS warning whistiv scunded and
that the brakes applind automaticalty. The Safety Board also oonchides that ATS
equipment on & lecomotive should be provided with an indieation that alerts the
engineer whenever the equipment fails en route if he preacknowledges the
inductors according to ATASF rule 3.4.9,

Even though a functioning ATS system would initiate an automatie brake
application and would stop « train before entrance into the curves at Lawrence, the
installation of the inductor at that location to provide such protection is not
required by Fedaral regulution. Federal regulation requires the AT3D to operate and
be interconnected cnly in conmection with the automatic block signal system.
However, the location of inert inductors should be made known to locomotive
engineers in the timeotable special rules in & manner similar to other warning
devices presently shown,

When train No. 4 left Topeka the engineer had 8§ new train orders which
described 11 locations of spucific: concern, Of the 11, 3 were of particular concern
before 6 a.m. Ovrder No. 8 voncerned material piled along the main track and order
No, § involved two temporsry speed restriction areas which cverlapped existing
permanent speed restrictions boetween Topeka and Lawrence, Since the timetabie
also listed six other permanemt speed-restriction areas in the 26 miles to Lawreance,
the engineer woitld have beon watcehing for the speed signs installed along his right-
hand side of the track to inform him where he should act to control the speed of
the train, instead of depending upon information in the timetable, Postaccident
examination of the speed recorder tapes with the loeations of the temporary and
permanernt speed restrictions revealed that the engineer hud at all times properly
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controlled the speed of the train prior to the accident loeation, With the speed
recorder indicating that che train was traveling between 30 and 80 mph in the 8
railes before Lawrence, the four automatic block signals, five whistle posts, and
four speed signs in this area would have come into the engineer's view at the rapid
pace ot about one every 30 seconds. Consequently, the engineer, in the dimly lit
cab would have found it difficult to consult his timetable for a location reference
as to what to do or expec: next; his dependence would be entirely upon the track-
side signs. Only an engineer familiar with the territory and the timetable could
operate a train safoly up to 90 mph using other landmarks or milepost signs for
reference, Therefore, it is evident that, as train No, 4 approached Lawrence, the
engineer and firemnan were alert and that it was their unfamiliarity with the
territory that prevented them from realizing the 30/25-mph speed-restriction and
ATS signs were missing.

Since the 30/256-mph and ATS signs and post were found lying in the tall grass
near a shallow posthole 14 ft from the track after the accident, and since the
engineer of the eastbound train entering Lawrence 20 minutes before train No. 4
did not see the signs, thc Safety Board concludes that the 30/25-mph and A'TS signs
were not standing at the time of the accident and could not be seen by the engineer
of train No. 4 who was relving on such signs in the safe operation of his train.
Other locomotive engineers and an AT&SF supervisor said the sign had been
missing for several weeks before the accident, The sign would have interfered with
the crosstie indtallation and removal in the area, and it is likely that the sign would
have been moved to & temporary location or removed to allow passsge of
equipment when the track gangs and contractor worked in the area. When the
track inspector told investigators that the 30/25-mph and ATS signs were i place
when he passed the location about 3:30 p.m., on October 1, 1979, it is apparent that
he was mistsken or just took no exception to the missing sign.

When train No. 4 passed the location where the 30/25-mph and ATS signs
should have been, it would have been only about 10 seconds since the train had
passed the green resume-speed sign.  Even though an engineer is aware of a need
to slow for the curves in Lawrence, he would probably not be too concerned about
not seeing a 30/25~-mph sign so quickly after the resume-speed sign; especially
without having prior knowledge of its location.

The need and wisdom of having a resume-speed sign, allowing an increase in
speed to 90 mph, as an end of the 65-mph zone only 1,099 ft before the location of
the 30/25-mph sign is questionable. A train moving at 65 mph vould pass the
30/25-mph sign incicating a required reduction in speed in a minimum of 2,500 ft,
only about 10 seconds after resuming speed. Without the rrsume-speed sigh, the
engineer of train No. 4 would have continued operating the train at 65 mph into the
curves at Lawrence when he did not see the 30/25-mph sign. Since the overturning
speed for the 7° curve wes about 80 mph, the train might not have derailed.

If the engineer did not see the 30/25-mph and ATS signs, he would not have
been looking for an ATS inductor in the track or expecting to activate the ATS
acknowledgment button, Consequently, he and the fireman should have heard a
loud whistle alarm when the locomotive passed over the inductor about 1% ssconds




DD

after passing the resume-speed sign. Jince the engineer continued operating the
train over 70 mph, it is obvious he never took any action to slow the train. The
Safety Board concludes that the ATS apparently was not working since the engireer
and fireman did not hear a warning whistle and the brakes did not upply
automatically to slow the train.

Survival Aspects

After the derailed locomotive and cars came to rest, the survivability of the
passengers and crewmembers was contingent upon environmental hazards, training
of the trainerew, injuries sustained, and onscene medical treatment. Because of
the eariy hour, many passengers were usieep in the coach and the sleeper cars when
the train derailed. If more persons hed been up and walking in the cars, ¢r had
been in the lounge and dining cers, it is likely that severg! more persons would have
been injured seriously and that there would have been more fatalities. To proteet
people from being seriously injured or even sustaining minor injuries that could
prevent them from initiating their own escape it is necessary to provide protection
against striking hard or irrogular surfaces.

In this aceident, the injury-producing hazards were:

o  sleeping compartment berths that came free of their attachments and
trapped several persons;

hard unyielding surfaces on seats, inside compartmeiits and coach cars,
and inside lounge and dining cars;

unrestrained food service equipment in pantries and kitchens;

coach seats that swiveled and ejected pessengers to the aisle or Into
other sieats; and

passenger luggage and personal effecis that became rnissiles and struck
persons,

These hazards from the failure of the designers of the railroad equipraent to follow
design practices to eliminate the hazards or reduce the risks, For example,
improved methods cquld have been used to stow and retain baggage and food
sarvice items, Sleeping compartment berth attachments could have been designed
to tnke into account car rollover forces and attitudes, and coach seats could have
been made more resistant Lo lateral loads to prevent them from swiveling. The
edges of environmental surfaces could have been provided vrith larger radily the
surfaces could have been padded with energy-absorbing materials,

The hazards that hempered or prevented passengers, particulerly those in
sleeping compartments, from escaping ircluded:

0 compartment doors that jammed;

0 disorientation of persons inside dark and overturned cars;
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furnishings inside compartments that trapped the occupants and
prevented them and rescuers from moving around in the compartments;

inability to open windows without special tools;
v lack of awareness by passengers on what to do in an emergency; and
0 crews ini.  quately trained in emergency procedures.

With regard to these hazards, the d.c. electrical system could have been more
resistant to failure when cars were overturned or just derailed, .dequate hazard
analyses could have provided designers and engineers insight int - ow the system
could fail and thus allow them design options on how to lower ''.» probability of
such fallures. Reflective signs could have been used to identuy exits both to
passengers and to redcue workers. Emergency portable high-intensity lights could
have been located in each car for use by trainerew and passengers. Sleeping
compartinent, cer-end, and lavatory doors could heve teen designed to permit
entry or removal oven if they were jammed. Loose chairs in dining cars and
lavatories could have been attached to the floor with fasteners whieh would allow
removal of the chairs when the cars are cleaned.

Since the window assemblies consisted of a pane of impact~ and shatter-
resistant gluss aind a panel of clear polycarbonate, secupants could not use windows
for emergenny exits, In addition, the window assemblies were ot made tc be
easily rumoved so the opening could be used as an emergency access, Also of
interast Is the fact that the fire department’s rescue tools were not adequate for
removal of the polycarbonate panes or the entire window assemblies.

As a result of its investigation of the derailment of si Amtrak passenger
train on the AT&SE tracks at Melvern, Kansas, on July 5, 1974, _4/ the Sefety Board
recommended thet Amtrak require passenger oars be equipped with windows that
can be removed from the outside, and thal railroad and emergency rescue
personne! be instructed on thelr removal (recommendation R-75-4), and that
Amtrak install crashworthiness features when cers are renovated or when new cars
and locomotives are purchased (recommendsiiori R-7 5-5). Amtrak replied that it
has identified a certain series of cars for conversion which will be fitted with
emergency features as they undergo overhaul, This conversion program was
scheduled for rompletion by the first quarter 1980 but is not yet completed. The
Safety Board has stated its concern and is still concerned abovt the time lag in
modifying the cars and is holding the recommendations open,

Also as s result of the Melvern, Kansas, accident the Safety Board
recommended that the Federal Railroad Administration (FRA) promulgate
regulations that all passenger card be provided with emergency exits and
emergency lights that will function when regular power is lost recommendation
®-75-3). The FRA replied that it was "conducting research that will be used as &
basis for promulgating minimum safety standards for passenger cars, Standards for
emergency lighting and emergency exits will be included in the rulemaking." The

i7 "Walltoad Accident Report-~Derailment of an Amtrak Traln on the Tracks of
the Atchison, Topeka and Santa Fe Railway Company, Melvern, Kansas, July 5,

194 4" (NTSB-RAR-75-1}.
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FRA later replled that the research was completed in 1978, In an effort to
expedite the issuance of these minimum snfety standards, the Safety Board in 1979,
as a reswuit of its investigation of a rear-end collision of Amtrak trains at Seabrook,
Maryland, on June 8, 1978, 8/ recommended that the FRA:  "Promulgate
regulations to establish minimum standerds for the design and corstruction of the
interiors of passenger-carrying cars so that adequate crash-injury protection will
be provided passengars, (R-79-38)" The FRA replied that it and the Urban Mass
Transportation Administration ave developing a comprehensive passenger safety
program that ineludes all aspects of the problem. The program is scheduled for
completiv about the first quarter of 1881, The Safety Board cites the prolonged
delay due to s continued study of obvious problems and is holding the
recommendation "Open--Unacceptable Action."

Since the un'njured ATA&SF traincrew had specific duties immediately
following the accident such as protecting the train from following irains and
notifying the dispatcher, the burden fell upon Amtrak personnel to provide nelp to
the injured. Becauss of injuries, only 10 of the 24 Amtrak employees were
availeble to *ender first aid to the injured passengers, It is unknown how many dic
render aid but the effectiveness of the aid is in doubt Lecause these personnel had
no formal training in rudimentary first ald or rescue procedures. Additional work
needs to be done to prepare traincrews, particuiarly Amtrak service employees, to
aat appropriately following an accident,

As a result of its investigation of an accident near Wilmington, Delaware, on
October 17, 1875, 6/ the Safety Board recommended that the FRA:

Require carriers to train empioyees in emergency
orocedures to be used after an aceident, to establish
priorities for emeargency action, and to conduct acecident
simulations to test the effectiveness of the program,
inviting civiec emergency personnel participation, (R-76-29)

The FRA replied that it is “analyzing carrier testing and training programs
submitted under [46 CPFR] Part 217--Railroad Operation Rules...and will
determine what training and testing regulations are necessary to ensure adequate
‘waining programs ...." The Safety Board is holding the recommendation
"Open-~-Accaptable Action,”

In its investigation of the acecident at Seabrook, Maryland, 7/ the Safety
Board recommended that the FRA: "Promulgate regulations establishing minimum
standards for the training of traincrews in the safe operation of trains end in
emergency procedures, (R-79-40)" and that Amtrak: "Establish a program to train
crewmembers in the proper procedures for care of passengers in derallment and
emergency situations, (R-79-38)"

5/ "Rallroad Accident Report--Rear-End Cellision of Conrall Commuter Train
No. 400 and Amtrak Passenger Train No. 80, Seabrook, Maryland, June 8, 1978"
(NTSB~RAR~79-3).

8/ "Railroad Accident Report-~Collision of Penn Central Transportation Cotmpany-
Operated Passenger Tralns Nos, 132, 944, ond 939, near Wilmington, Delaware,
Oatober 17, 1976" (NTSB~RAR-76~7).

7/ Op. cit.
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Amtrek replied that it would "follow up on the training or the crewmembers
to deal with derailments and emergency situations” and include suech training in its
on-going employee training program. The Safety Board is holding recommendation
B.-76~36 "Open--Acceptable Action,”

The FRA replied that it does not intend to protaulgate regulations in the area
of truining and that it can "best serve the training needs of the industry through
research projects" to improve railroad employee training. The Safety RBoard,
however, balieves that such research does not guarantae improved actiou or
adoption of standards by the rallvokd industry and 13 holding recommendation
R~70-40 "Open--Unacceptable Action” As a resuit of its special study of railroad
amergency procedures, 8/ the Safety Board recommended on March 5, 1980, that
the FRA "Require operating railroads to develop emergency response plans,
put them into effect, and file those plans , . . with the FRA, (R~80-T)"

State or Federsl agencles should requive railroads that operate passenger
trains over a territory to provide basic information to fire and rescue agencies
alomy the route, Fire and rescue agencies should be provided informativon on where
to gain access to passenger cars and the location of powerpiant and slectrical
system components, and the location and operation of exits, These training sids
should be sugmented with periodie walk-through familavization tours for rescue
personnel to reinforce their knowledge of the configurations of different coaches.

As a result of the Seabrook, Maryland, sccident, 9/ the Safety Board
recommended that Amtraks "Arrange for a program along passenger train routes
for training and familierizing emergency rescue organizations in the type of train
equipment being used. (R-79-35)" The Safety Board is encouraged by the recent
publication of Amtrak's booklet entitied "Em srgency Evacuation Procedures,” and
hopes it receives wide distritution to fire and rescue agercies throughout the
couniry. The Safety Boavd ls holding the recommendation "Open--Acceptable
Action."

CONCLUSIONS

Findings

1. The engincer did not comply with AT&SF Bulletin No. 308, which required
him to have made a familiarization trip over the first district within the
preceding 12 months,

Compliance with Bulletii No., 308 was not recordec and was not enforand by
the AT&SF.

The routine use of the preacknowledgment proesdure for an ATS inductor
precluded the enginerr from knowing if the ATS system was operative, Only
by use of the postacknowledgment procedure for an ATS inductor would the
ATS alarm whistle have sounded on Amtrak logomotive unit No, 501,

8/ "Specis] Study Report--Railroad Emergency Procedures," January 18, 1980
{N1TSB-RS83-80~1).
9/ Op. cit,
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14.

15.

18.
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Amtrak &nd AT&SFP initisl terminal tesis of the AYS system do not insuve
that the device is operable as required by 45 CFR 236.587.

The ATS can fail en route without the locomotive engineer's knowledge and
without an automatic application of the brakes.

Because of his unfamiliarity with the route, the engineer was depending upon
the trackeide speed-restriction signs to inform him when and where to take
action to sontrol the speed of the train.

The engineer had controlled the train properly until epprosching the curve
where the derailiment occurred.

The 30/25~mph specd-restriction and ATS signs were not in place when train
No. 4 passed this loeation on October 2, 1979,

The location of the resume~spesd sign 1,099 ft before the missing 30/2.4-mph
speed-restriction sign gave the engineer a misleading indication of how to
operate the trein entering Lawrence.

The engineer was not looking for, and was unawsse of, the inert inductor tor
the curves ut Lawrence. Because he was unfamiliar with the location and the
ATS sign was missing, he took no action to acknowledge the inductor.

Investigators could not determine if the ATS was working properly on unit
No. 501 becuuse of damage caused by the derailment, but there 18 reason to
believe that it did not function since the whistle did not sound and the brakes
4id not apply automatically.

The train was operating at excessive speed when it entered ths 30-mph
curves on which the accident occurred.

The track was in good condition and did not contribute to the derailment.

The passenger cars and locomotive cabs were not designed properly to
minimize injury and tov facilitate emergency evacuation.

The Amtrak and AT&SF ecrswmembers involved in this accident were not
trained adequately. in emergency proesdures,

The Lawrence Fire Department and other rescue agencies had received no
tralning in emergency access to pasvenger trains from Amtrek or the ATUSE.

Probeble Cavge

The Mational Transporiation Sefety Board determines that the probable cavse
of this accident was the operation of the train at an excessive rate of speed into a
7% curve. The engineer failed to reduce the speed of the train because of a missing




speed-restriction sign, inoperative automatic train stop equipment, and his
anfamiliarity with the route. Contributing to the accident were ihe assignment of
an sngineer who did not meat the Atchison, Topeka and Santa Fe Rallway
Company's operating famii.arization qualifications for the route, and a
resume-speasd sign plaved within 1,100 feet of the missing speed-restriction sign,

RECOMMENDATIONS

During its investigation of this accident, the National Transportation Safety
Board mads the follrwing recommendations to the Atchison, Topeka and Senta Fe
Railway Company on January 25, 1980s

Establish requirements for testing of automatie train stop (ATH)
equipment over inert inductors at initial teominals before in-service
departure of locomotives to determine that both the ATS alarm will
?ound an)d the brakes will automatically epply. (Class I, Urgent Action)
R-80-2

Establish ruies and procedures which require crewmembers oporati
Amtrak locomotives to postucknowledge all automatie train stop (ATrg
inductor locations unless the ATS equipment has a preacknowledgment
device which indicates that the system is functioning. (Class I, Uvgent
Action) (R-80-3)

As @ result of its completed investigation of this sccident, the National
Transportation Safety Bcard made the following recommendations:

-~ to the Atchison, Topeka and Santa Fe Rallway Company:

Establish rulas and procedures to verify that locomotive engineeis are
familiar with a Hstriot so they can operate safely in the event any
fixed signal or other pertinent sign is inoperative or missing., (Class L,
Priority Action) (R-80-23)

Establish special rules which explain and identify the loestion of
sutomatic train stop inductors that are not located at automatic block
signals. (Clags If, Priority Action) (R-80-24)

to the Nations! Railroad Passenger Corporation (Amtrak)

Rodesign sutomatic train step equipment to provide an eudible and
visual alarm which will indicate that the system is functioning during
both preacknowledgmen’ and postacknowledgment procadures. (Class
1, Priority Action) (R-80-26)

to thg Federal Rallroad Administrations

Dsztermine and advise if test procedures baing employed by the
Atchison, Topeka and Santa Fe Reilway Company at all locations are
sufficient to datermine if automatic train stup apparatus is functioning
properly for in-service operation, (Class I, Priceity Action) (R-80-28)




The Sufety Board reiterates snd reemphasizes the importance of the
following recomimendations made to the Federal Railroad Administration as a
result of previous sccident investigations:

Promulgate regulations to require that all passenger-carrying railcars
be provided with emergency exits end with emergency lights that will
function when reguiar power I8 lost. (R-78-3)

Require cerrlers to train employees in amecgency procedures to be used
after en accident, ¢ astablish priorities for emergency action, and to
aonduct secident simulations to test the effectiveness of the program,
inviting nivic emergency perezinel participation. (R-76-29)

Promulgate regulations to establish minimum stancnrds for the design
and construction of the interiors of passenger-carrylng oars so that
{mieqmntm) crash-injury protection will be provided passengers.
R-79-38

Promulgate regulations establishing minimum standards for the training
of trainerews in the safe operation of trains and in emergency
procedures. (R-79-40)

The Safety Board also reiturates the following recommendation made to the
National Railroad Passenger Corporation (Amtrak)

istablish a program to train crewmenmbers in the proper procedures for
care of passengars in derailment and emergency situations, (R-79-36)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING
Chalrmar:

/s/ RLWOOD T. DRIVER
Viee Chalrman

/8/  ERANCIS H. MeADAMS
Member

/s/ PATRICIA A. GOLDMAN
Momber

/s/  G.H. PATRICK PURSLEY
Meinber

April 29, 1980




APPENDIX A
INVESTIGATION AND PUBLIC HEARING

Investigation

The Mational Transportation Safety Hoard was notified of the asvident about
8:30 a.m., orn October 2, 1479. The Salety Boerd immediately dispatehed an
investigator from its Kansas City field office and an investigative team from
Washington, D.C., to the sicene. Investigative groupy wore established for
operations, vehicle factors, track and structurss, and human factors.

Hearing

The Safety Board convenedi a public hearing as part of its investigation into
this accident on December 4, 1979, in Lawrence, Kansas, Parties to this heariny
included the Atchison, Topeke and Santa ®e Railway Company, National Rallroad
Passenger Corporation, Federnl Railroad Administration, Brotherhood of
Locomotive Engineers, United Trengportation Union, Kansas Corporation
Commission, and Douglas County, Kansas,




APPENDIX B

ATCHISON, TOPEKA AND SANTA. FE RAILWAY COMPANY
CREWMEMBER INFORMATION, TRAIN NO., 4
OCTOBER 2, 197¢

Engineer Lawrence H, Greham, 33, was employed by the AT&SF as a saction
leborer on August 27, 1637, He luoft service on December 8, 1937. Ho was
reemployed as a fireman on the middie division on June 23, 1941, snd was promoted
to an engineor on June 15, 1978, He passed his last operating rules examination in
March 1972, and his last physicel examination in June 1979.

Pireman William P, Hand, 50, was employed as a fireman on the ATHSE
western division on July 4, 1948, He laft service on January 26, 1951, and relurned
to work on August 7, 1953. He left service again on July 1, 1957, and was
réemployed as a fireman on the middle division or March 28, 1870, He was
promoted to engineer on March 23, 1673. He passed his last medical nxamination
on Februery 6, 1679, and his last operating rules examination in May 1479.

Conduetor John D. Gunkel, 52, was smployed as & brakeman on the AT&SF
eastern division on June i, 1959. He was promoted to conductor on Novembar 11,
1964, He has held the job as conductor on the eastern dlvision eontinually since
August 1, 1977, He passed his last medical examination on Qetober 5, 1878, and hig
last rules examination in Qotober 1978,

Braikeman Ray M. Maupens, 43, was employed es a tnundhouse clerk in the
AT&SE Argentine Yard, Kansas, on April 1, 1988, He transferred to birakeman on
the eastern division on November 29, 1969. He left service on January 25, 1571,
and was roemployed 48 a brakeman/switchmen on January 7, 1972. He left service

again on Octoher 11, 1975, and was reinstated as & brakeman on August 19, 1978,
He qualified for service as & conductor on October 24, 1978; howaever, he has been
e brakemen continually since September 18, 1977, He passed his last physical
examination oin December 28, 1978, and his last rules examination on Get.ober 1978,
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APPENDIX C

EXCERPTS FROM AT&SF TIME TABLES NO. 9

a—

EASTERN DIVISION

22
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- F‘Uhﬁarmm?ﬂ""r‘!ﬂ UPU"‘G“

I{fxrén Road Foreman of Engines m Amhim! Im m SIIII F 0
o Raiway Co.

BLANKENSHIP, Safety Supervisor
KANSAS CITY DIVISION

PARSONS Alzt. Superintendent
SULLIVA pcrmundem
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5‘8&&“"%3:;..“. Ay EASTERN LINES

DAVIS, Trairmaster

R T

PITTS, Trainmaster

. McGINN, Asst. Trainmaster
ANEY, Asst. Trainmaster

A
" DeC G
. HARDCASTLE, Asat. Trainmaster ST s n
umwm"' i EASTERN DIVISIoN
- LOTZ bond ’E".’:‘.‘:‘,"‘s‘.’.”’ o

FASTERN LINES
'HOLMAN, Asst. General Manager- . TlM E TAB LE No
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ineeri
H.Ell‘..‘ H'AHI:&INS. Asst. General Manager.
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|B. R. TUCKER, Supervisor of Air Brakes-
General Foreman of
[W J. McMEANS, Trainmaster-RFofE-AMTRAK

R. T. POLLEY, Chief Dispatcher . Emporia
C. w. McCOY, Asat. Chief r Emporia i
D. MAN, Asst. Chief teher . Emperla
c. l. ‘WALKER. Amst. Chief Dispatcher Emporia
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APPENDIX C

2 EASTERN DIVISION

‘rcsn:mm CAST-
main tracks NR Jet to Ceastitation Strest (MP TVAE TABLR zi

FIRST DISTRICT

111.8) M :'A':D
RULE 381 IN EFFECT: No. ®

On North and Bouth Main Tracks Constitution Strest October 2, 1979 B
(MP 1119) Emporia to Interlocking Merrick (MP 1153).

Constitution 8&. MNP 1119 hm and Inter- r
k (MP 11L1) first first track south of Main Trecks ) by gt d
[ 8

WILDRR JCT.
[ 2]

MP 111.3, NR Jet., Bunge Corporation.
MP 1116, NR Jet. Teichgraeber Milling (CLIC 03-70).

TRACK SIDE WA!N(NG DETECTORS—
SPECIAL RULE

SIGNALS AFFECTED
Signals 11 and 32

7

De Soto
;.
Evdére
L4
"

1

Bk

"
a7
0.!7% &
-
8.1
0.008%

§:

o
Q
s

R EEELEXEE

FrrsrDrsrreircT
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o
FIRST DISTRICT EASTERN DIVISION 3

ﬂPslgML %ATXONB (C) SPEED RESTRICTIONS - SWITCHES
tehas | t of .
{A) MAXIAJM AUTHORIZED SPEED: n:_z-d permitted ﬂuwd: 1wo switches, ex
Tnhu -ch- udn; than main track must pot
P‘?L———- «xcsed turnout spesd for that track, unless provided otherwiss -
25

in Time Tlhh Special Inlo 1(A).

“1"—Interiociad Switeh
+S”—Spring Switeh

STATION

3

LOCATION
Turnout First District

Both ends siding
West end of yards
Both ends siding
Both ends siding

ends slding
Bothendsmiding |
Turnout First Dist.

1 to 1.1

) to 19.5

i1023.6

jto 248

M.P. 25210259
M2 TIA L A.VRe e

arves, M.T.38.710803

Arves, P. 343 te 34.7

Arves, LP.34.8t0 35.2

m_iit_;ﬁh_m

Curves, P.3T4t0378

Carves, WP SLit0830 1 °

NP 522 (Viaduct), to Fourth Strest
T )

Iluulﬁc Interlocking)

e 8] 007 01| 0O} 01 00 {100 0 7] 21 OB/ 0O O8] pme

NR. Jet.

(D) SPEED RESTRICTIONS . STREET CROSSINGS:

pplies hile head end of train is pass-
wmuaum.mum-

STATION BETWEEN: MPH

Topeka M.P.50.6and M.P. 513

Pourth and Tenth)

Osage City MP.84dand M.P. 835

Emporia M.P.110.1 and M.P. 111.9
{Wailden and Constitution)

20
[

2. OVIRHEAD AND SIDE OBSTRUCTIONS (Rule 789)

Mile Post Name
:)’c sni‘mm

'akaruss River
Lawrence Mill tracks and Overbead Conveyor
Topeka, Branner Strest Visduct

Nocsho River

3 bo 58.
T
G %03 to 0.6
gcu!:r-. WP el otkas
2 Curves, MP. G T2

NP 645 to 64
{ NP, 5.0 10 653
:! AT
’_e. e WP 61510 613
= X CTT T
P 9.0t 6.4
= WP 83w
M.P. 0816709
WP, 75,110 763
% Curves, 760 ts 7T,
WP, 340 to 844
€ (Avtemntic Interiocking)
Gur "Ei(_r.m_uu
AR T 1)
Curve, F.80.5 to 0.2

NP, 5.7 to 94.0
. 961 to 96.4

WP 95603
"L_'_Er'—.xﬂju_nu
M.2. 110.0 to 110.
Carve, M.P. 1108801111 At

3. TRACKS BETWEEN STATIONS:

i

Power aad Light Co. sSpnr;

lnlout rr
Bq-nr llh:ﬂd (T‘)m)

Feashist

JUNCTION SWITCRHES:

LOCATION T NORMAL POSITION
Wilder Jet { First District

llllﬂll!l&a!ls SR K33 %3S s 02E B3RS S 88883&85’&88888!&‘&&!
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SPECIAL RULES

EASTERN DIVISION 13

4. REGISTER STATIONS (Ruls 83 (B)).

] STATIONS LISTED BELOW ARE REGISTER STATIONS
ONLY FOR TRAINS DESIGNATED:

AT STATIONS LISTED BBLOW TRAINS DESIGNATED
WILL REGISTER BY FORM 903

DY Jet.—BE Jet.—M.KT. trains use AT.A 8.F. main
be’ ween DY Jet- and BE Jci., and Bartlesville yard tracks east of
BtJet.,nMnrembyA.T.tB.l’ time table and rules.

WI IELD—WN. Jet—Mo. Pac. traing uwee AT&SY
trecks aL: ars governed by ATABT. ti-ohlhnlrll-.

TERMINAL YAID-—L‘I'.&“ trzine will use 8t. Jossph
Terminal Ry. Co. tracks betwesa Terminal Yard and M.K. Jet.

TERMINAL JCT.—NO, RIVER BRIDGE. A, & =.F.
will wee CRIAP. Ry. Co. tracks betwean Termina! Jet.
point 482 fest east of Mo. River Bridge.

nmmA—u.s.r.!
aenr i T

use SLSP.
M.P. 412 plus ene pale.

FRONTENAC—-PITTSBURG—A.TASF. trains and e
gines will wee KCS tracks between M.P. 503 (KCS M.P. m.n
«»d M.P. ll.'l (KCS M.P, 129.4).

6 MAXIMUM SPEED OF ENGINES

‘When not
controlled

Unit

Forward or
dead in

train
(MPH)
90 4%

Engines

Amtiak 109-799

5940-8543

1153, 1160, 1215-126C,

1416-1441, 1560-1538,

£326-2390 [1] 45

ALL OTHEER CLASSES 70 &
rm-ud speed appnu when lead unrit of train ia controll-

tu snd io in bacling EXCEPTION: When mll unit

ear body thorined spesd 45 MFH

type,mnnmmou
*Eagine without cars must not exceed 70 MPH.

7. MAXIMUM DEPTH OF WATER THROUGH WHICH
ENGINES MAY BE OPERATED AND MAXIMUM
SPEED IN SUCH OPEEATION.

Maxi-

Depth

Topet

Rall
(Inches)
All Clasess axcept Amtrak 4
Amtrak 2

| § DlnlClB. PILE DRIVERS, CRANES, S8CALE TEST

machinery moving on
moved in trains except on authority of Trainmaster, and
or nrinu Iundhng such equipment must not exceed

and Coffeyville;
Pourth M.P. 1710 to
__M.P.218.9 (New Salem] u 4 "
Tral nes handl vroekiu
g eding Tine

{ mlnu -uthlndhdhtnlu
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14 EASTERN DIVISION SPECIAL RULES

9. YARD LIMITS 13. TRACK SIDE WARNING DETECTORS

Atchison  M.P.20 Weat HOT BOX AND DRAGGING SQUIPMENT DETECTORS

AUJet. Aboormal hest from hot whels (sticki=z brakes), overheated
J traction motor or mw s ings, —vill actuate

track side indicators causing rotating white light on ficil aide of

associated track to illuminate at detector (scanner) and lo~ator

locations. squipment will also actuste track side

wh
SESBERRE
w2 d

iELEzpey

U

Batdwin Dist.
.

When actuated by & train, stop must be made with bead end

joeat it bl t obeerved and instructions in

at P
locator cabinet complied with. xrwmzm%
squipment iz not found on equipment indicated by locator,
mmnnmtbenuacnthmnn {or units) on either side
of ted equipment.

If lamp or counters fail to abow location of overheated equip-
ment, the entire train must be thoroughly inspected for hot
journals, wheels, bearings, or dragging pment.

On inspections ired above, give particular
besat of journals muhub of wheels. If rothing found wrong,
train may proceed st prescribed speed, but must make two
stops within next sixty miles at approximately thirty mile inter-
vals for thorough inspection of train, unless train passes an in-

hot box deteewor or train is delivered to terminal where
mechanical inspection is made. At crew change points where
mechanical inspections are not made, inbound crew will inform
relieving crew of existing condition.

When track side indicator is illuminated before train reach
D by train Aispateher. Tt woy, jempe I ocator cab-

n er. If an; r
10. BULLETIN BOOKS inat m"l:stud govzrned by above iu’truc&::l. If no lam
are lighted, train

EREERERER
RN

vl

Bartlesville
Caney

Chanute
Cherryvale
oiffeyville

Dewey
'smpor.a

2
g

£
E KX
il
ofok
it

B
1
2
2
L)

Hm:wvvyj
FESEERL
HH
-]
d
§
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fao
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KKK
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Eah
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e
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Fredonia

Frontenac
Garnett

Humboldt
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rN

- roceed at prescribed speed and must
Rm. 126-L, Union Station iy P
Roundhouse Offices observed closely enroute.

When suspected journal on freight equipment indicated by
loeator is & roller ournal, the car must be set out un-

.Yard and

Station lass cause found to be sticking brakes and condition
Jelograph, Yard and Roundhouse Offices When a train is stopped by detector, Porm 1572 Standard
¥ ofm. mnbetﬂadn!intoﬁof

", ..Passenger Station communication.
. Station Trains must not exceed speed of 30 MPH while moving over
'é';hp-ph and Roundhouse Offices hot bax detectors (scanners) when:
tion

“Telegra Roundt " (s) it is mowing or sleeting; or,
.'{dmagt' Y.drdR:nn:dhom ome;” fices (b) there is snow on grourd which can be agitated by a
Station moving train.

SHIFTED LOAD DETECTORS
When condition in train actustes indicators, they will display
rotating white light, and when a0 dh%l:pd, the train must be
imraediately, inspection must made of both sides of
train for shifted load and protruding cbjects. Dispcteher must
. Yard and Roundhouse Offices be advised promptly by radic or telephone the result of in-
.. Yard and Telegraph Offices spection.
'.h u%?"um HICH WATER DETECTORS
' . g Station High water detectors have been placed at certain locations
g, s, Roundhonse Offices hare M ratar might ccour. These detect
g:.uog"i“ ' conditions, trains must Dot erous brigp{; or pass hﬁmb‘g:
o rou, pection
Telegraph and Rouadhouse Offices etarsnlne teack 1a sale. for patiage ¢f trains and, in
ly’:r-dengcr 8 i nnlud 320 or 3216.
.. Passenger Station
.. Btation
.. Telegraph, Yard and Roundhouse Offices
.. Btation
Slide detector fences placed in certain aress which will caute
#A‘leﬁ.?owhldmmm'um adj dnﬂlhhin-::nw:ﬁani(gnudni-:t'&e:r&en.
. o ot Dretrict s ek Varea! oatbirr hen the requirements of Rules 320 or $21. Train dis- '

!ty from train dispatcher will authorins trains from Leaven- must be promptly notifed if slide conditions obeerved.
worth District to run extra Wilder Jet. to Holliday.
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. KILPATRICK, Asst. Superintendent
. S8HALIN, N, Tralnmaster

. LYHAN ' Trainmaster
ANDERSON, Asst. Trainmaster .

Supervnor
Buperintendent

TATE, Asst. Trainmaster
JOYCE, Asst. Trainmaster

HAYES, Asst. Trainmaster

LEMENTS,

Bond Poreman of B . Arkansas City, Kans,
. SIBLEY. Rules .. Oklahoms City, Okla.

LW, DeMOSS, Sl!ety Snperv'hor Oklahoma City, Okla.

EASTERN LINES

C. L HOLMAN, Aut. General Topeka
L. HAWEE&S. Asst. General '

™ -Mechanical . Topeka, Kaus,

. R. TUCKER, Supervizor of Air Brakes—

General Road Foreman of Engines .
W. J. McMEANS, Ti ainmaster—RF of E-— s

. L. SEBO, Chief teher
C. SEELY, Asst. Chief Dispatcher
. SHIELDS, Asst. Chief Dispatcher
m:snn. Am Chief Dispatcher
. KIEFER, Asst. Chief patcher
. MATHIES, Aust. Chief Dispr.
. GAFFNEY, Asst. Chief Dispr.

TRAIN DISPATCHERS-—NEWTON, EANSAS
T A STUTZMAN
. LACKEY

. G. LORD
D. LEDERER
J. SHIELDS

(OVERSPEED Couplings are DAMAGING.
Dazsage to freight or car can be avoided by always keeping coup-
speed within the safe range—NOT OVER 4 MILES FER
UR—A BRISK WALK,

Tab SPEED TABLE
le of inutes and y
m!h-perohou”r.)..d' (minutes and seconds per mile, in terms of

Time Per | Miles [| Time Per | Miles
Mile Per Mile Per Mile
Min, Sec. | Hour § Min. See.

BR5RNE88RR: €%

3L LE IS Y LIS
'8 8 H¥5EE TRLRTESLNS

b Pl b ok b kb e i b Pt o o o et b T
DU o U8 OF 10 DO DS O N D 2=t bus 0t put b 0t Bt s Dt ot

$34-1.3-1 44

e ——————

The Atchison, Topeka asd Sants Fe
Railway Co,

EASTERN LINES

MIDDLE DIVISION
TIME TABLE No.

IN EFFECT

Tuesday, October 2, 1979

At 12:.01 A. M.
Central Standard Time

This Time Table is for the exclusive use and guidance
of Employes.

H. L. ROGERS,
Aset. General Mgr.
Topeks, Kansas

IP. J. BRISCOE,
General Manager
Topeka, Kansas

KX, F. DUNCAN,
Superintendent,
Newion, Kansas
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FIRST DISTRICT MIDDLE DIVISION

TCS IN EFFECT:

1
~ ~Firet South Track betwoen Meyrick and Ellinor.
3; ““N‘ r:nn On main track and sidings, Ellinor to
[=]
X
[

ewton.
Three main tracks, Newton.

October 2, 1979 RULE 251 IN EFFECT:

. Maiz Tracks between Emporls and
Merrick. ' oen  Bmporia an

North Track and Middle Track beiween
STATIONE Fu Merrick and Ellinor.

Trains originating Emporia, Newton or
,RMPORIA vi M Sand Cresk must secure clearance card.

| > X Strong City District and McPherson Dis-
MERRICK 7. . . trict trains originating Lmporia, Sand
§1 = Creek or Newton must secure two elearance
SAFFORDVILLE, cards—one marked “First District” and one
l 1.3 — marked “Strong City District” or Mec.
ELLINOR / Pherson  District”. McPherson District
—7.0 trains also secure Rock Island clearance.

Between Constitution Strnet (M.P, 111 9)
Emporia and interlocking Merrick (M.P.
116.3) first track south of main tracks
designated as Yard Track No. 8.

Betwoen Merrick and Ellinor mile post
numbers have suffix “X"” on South Track.

Between Merrick and Ellinor current of
traffic is scastward on North Track, east-
ward on Middle Track.

At Newton three main tracks between Mo.
Pac. crosaing and M.P. 185.5.

L

[\
ot
»

ITIO‘N? CITY

NEVA
0 —_— 1.5

RLMDALXE
17.4 —s— —

CLEMENTS
18.0 5.9

° ! c;nn POINT

MI.INCI
1.3 ————

© © o M o6 0 6 © o

DY

-}

PRABO
14.8 —0.3

C.R1LA&P.Crossiog
408.4 —_—.7

WALTON

4] —.

| =7

NEWTON

{r3.0)

Average speed per hour

Maxim thorised speed for freight tnlnl handling one or

SPECIAL RULES more e:n?t; :arl (Clboom and urll‘lhond)ed with mpgy‘ trﬂlle,ll';

or &m, Otdl

o e mor Foie s e s e e

exce| .} an MmMporia

(A) MAXIMUM AUTHORIZED SPEED ana e e ot Merrick (M. P 1153)  pFo.
vided:

. (1) Maximum district speed is 60 MPE for freight trains,
BETWEEN: Pagr. | Frt.  (2) Train does not axceed 5,000 tons.
Conmaitaion St (MCP-TITY Brpora vad| o () Train dows not cxceed 20 caa
itution mpo! (4) Train does not average more than 75 tons per car.

Merrick (M.P. 115.3) Yard Track No. 8 20 20 (6) Locomotive can control speed to 70 MPH without use of
Newton between Mo. Pac. crossing and inter- air brakes.
locked crossover M.P. 186.0 on main tracks 20 20 Maxi th 20 MPH while end

‘ewton- reek eastbou mum autho.ized speed on while head
Ltbo:zl. ?gd(;ht l.::: nd and 20 20 of train passing over hand throw switches listed below:

*Mazimum authorised speed for freight trains when “"f“ rhm'“m” ndsof Yerd No-t
90 tons and over per car, or over 5,000 tons total Peabody
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APPENDIX C

MIDDLE DIVISION

FIRST DISTRICT 3

(B) SPEED RESTRICTIONS—CURVES AND RR
CROBSINGS

3 Curves, M.P.116.2X to 118.1X _Bouth Track 75
Curve, M.P. 122.5X to 123.uX . «th Track 76

{C) SPEED RESTRICTIONS—SWITCHES — (Cont'd)

Ellinor 1 Main track turnouts and cross-
overs. 4

Strong City 1 Both ends siding 30
Neva Turnout to Strong City District | 20

4 Curves M.P.11€2t0118.9 North Track 70
iddle Track

Curve, M.P. 1505 to 128.0  North Track 5
. Middle Track

Curve, M.P.126.1 to 126.4 70
Curve, M.P.129.4 t0 130.0 75
Curve, M.P.132.4t0 132.8 T0
Curve, M.P. 133.7 t0 133.8 50
Curve, M.P.134.2 to 1348 75
Curve, M.P.136.9 to 136.4 65

Cl t Both ends siding 30
Florence Both ends siding 30
Peabody Both ends siding 30
Connection to Rock Islard 20
Walton Both ends siding 30
East switch, storage track 10
Newton Main track crossovers and
turnouts M.P. 1845 to M.P.

185.6
Turnout to lower yard
M.P. 185.6

30
10

Curve, M.P.136.9 L0 137.1 75
Curve, M.P.1422t0 147.5 75
8 Curves, M.P.148.0 to 160.5 76
Curve, M.P.153.4 to 154.2 75
3 Curves, M.P. 165.8 to 167.9 76
Curve, M.P.160.5 to 160.7 k(]
3 Curves, M.P. 161.6 to 163.6 70
2 Curves, M.P.164.7 to 166.9 15
Cu.ve, M.P. 166.4 to 166.8 j 65
Curve, M.P. 168.0 to 168.4 - 85

3. TRACKS BETWEEN STATIONS

gulty
Name Location

Cottonwood Falls Spur M.P.1314 8976

TRACK SIDE WARNING DETECTORS
HOT BOX AND DRAGGING EQUIPMENT DETECTORS

Locator

RR Crossing, M.P.168.6 (Auto. Interlocking)® 30
Curve, M.P.168.9 to 169.1 70
Curve, M.P.170.0 to 170.L [
Curve, M.P.1712t0171.4 ki3
4 Curves, M.P.173.3 to 175.9 [
Curve, M.P.176.1t> 1764 75
Curve, M.P. 180.4 to 180.7 70
Curve, M.P.181.8t0 1823 ki
RR Crossing, M.P.184.6 (Interlockingj 20

n
Location Location

M.P. 1340 ¥V  .ward M.P. 1359
P .oward M.P. 1817

Westward M.P, 181.4
Eastward M.P, 156.9

Hotbox or dragging equipment will actuate alarm.
See Special Rule 12.

M.P. 159.0

*If governing signal indicates “STOP", after communicat-
{:,z with Contro. Station, follow instructions posted in contrel

Between Ellinor and Newton all block signals, .T;i;ped
with number plates, governing outwnd movements are ted -
immediately to the left of the main track.

(<) SPEED RESTRICTIONS—SWITCHES

Maximum speed permitted through turnout of switches,
except main track switches lutcd below, 10 MFH.

Trains lnd enxlnen ulin: other than main track must not
exceed turnout speed f track unless provided otherwize
in Tlme Table SPECIAL RULE 1(A).

“I"—Interlocked Switch
STATION |TYPE LOCATION

_Controlled lifnl erni eastward movements are !
e htc'hft?fdutruk at the following !

B
E

Nort.h Track, Mo. Pac. crossing—Newton
Main Track, 'between Newton & Walton
Main Tnck west end Walton

Main Track, east end Walton

_P. 188.8 Siding, east "end Peabody

. 165.0 Siding, east end Florence

. 143.3 Main Track, east end Clements

135.9 Strong City District, Neva

.3 Main Track, east end Strong City

Controlled l'lfnlll lg\':vernlnc westward movements are
!ocngd lmmedi:uy to the left of the track at the following

'U'U'U'U'U
Vb bt et b

1 3313333 4
wmvw

Merrick 1 Croszsovers between Middle
Track and North Track and
west crozsover between Mid-
die Track and South Track.
East Middle
Track and South Track.
Turnout to Yard Lead

3.P. 131.6 Siding, west end Strong City
M_P. 14B.0 Siding, west end Clements

M.P. 156.1 Main Track, west end Florence
M.P. 170.7 Main Tnck west end Peabody
M.P. 178.1 Siding, west end Walton

M.P. 185.1 North T'rack, Newton
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TEAIN ORDERS FCR TRAIN NO. 4
BETWEEN EMPCRIA AND TOPEKA
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TRAIN GRDERS FOR TRAIN NO. 4
senninas P 's-;\_-‘-_., Ze RETWEEN TOPRKA AND KANSAS CITY

CLEARANCE CART PORIS 003 o -
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TUPE_OF CAR

Bagunire
Dagyree

Dormitory

Coach
Coach

Coach

.

APPENDIX P

MAKEUP OF TRAIN NO. 4

TYPE OF UNDERFRANE

Gtainless Htewl

Stainless fitee)

Mallable Stuel
Tri-Ten Bi-Lovel Underfrane
Tri.Ten Hi-level Undexrfrane
Tri-Ten Hi-Level Undexrframs

LYPR OF COUNLER

£530
CSED
Titeiock
csto
Csb0
€330

Lounge Mallable Sicel Titelock
Diner Stainless Stqpel Csf0
Sleeper Stainless Steel Titelock
Stainless Stesl Titelock
Stainleas Steol Titelock
Mallabls fiteel Cs8o
Dinex Stainlens Stesl Titelock
Coach Tri-Ten Ri-level Underframe €580
Coach Tri-Ten Ri-Level Urdezframe Cs80
Conch Tri-Ten Hi-level Underframe 580
Tounge Stalrlesa Steel €580
Mallable St¢..) cs8o

Sleeper
Sleeper

Sleeper

Sleeper
Note: CSLO type couylex is a limited slack coupler.

UNIT NO,

L8]

PULLDER  BUILDEW KO,

! 2D T265h-2

50k 1) 72655

532 iy V) *Not availadble

MODEL ).  CROSS WEIGHT

SIP-LO-F
SDP--40-F
SDP LO-F

199,000 1bs,
399,000 1bs,
j”owo lbs.

“Badge plate on Unit 532 was toxn off unit in derailinent,

The above units are equipped with 26-L Brake Equirment.
Location of cab in Inading wait was forwara, or esastward,
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APPENDIX G

EXCERPT FROM AMTRAK OPERATING AND MAINTENANCE
INSTRUCTIONS FOR ATS SYSTEM

OPERATION
INTERMITTENT INDUCTIVE AUTOMATIC TRAIN STOP

Transmission of Control

Transmission of control between the wayside signal circuits and the Jocomotive
is accomplished through the interaction of an inductor, mounted beside the track, und
a receiver, carried on the locomotive.

The U-chaped inductor, with a laminated magnetic core fitted with pole pleces, Is
located on the ties, parallel with and 22 1/4 Inches outside the gauge line, and with its
pole faces 2 7/8 inches above the top of rail. -

The receiver, an inverted U-shaped electromagnet, has a laminated core carrying
two windings and pole pleces of the same spacing as those of the inductor. The recelver,
mounted on a locomotive journal box by means of suitable brackets, is adjusted so
that as the locomative moves along the track the receiver passes vertically above each
inductor, with about 1 1/2-inch clearance between their respective pole faces,

The method of transmitting control from the wayside to the moving locomative is
shown in simplified form in Figure 5. The circuits on the locomotive are controlled
through a normally-energized primary relay; if the primary relay is deenergized for
more than 4 seconds, a penalty brake application occurs unless the acknowledging
button (not shuwn) is in its actuated position, The primary relay is energized through
its own front contact and the secondary cotl wound on the receiver core structure.

Also wound on the receiver core structure is a primary coil, which is
energized from the converter. The current flowing through the primary coil magnetizes
the recelver core structure; the strength of the magnetic flux is lin. "ed when the receiver
i3 not cver an inductor by the long air gap between the pole pieces. As the locomotive
moves along the track between inductors the magnetic and electrical conditions in the
receiver remain unchanged, and the primary relay is held energized.

When the recelver passes over an inductor, conditions affecting the magnetic flux In
the recelver change rapidly. During this time, the inductor provides a good magnetic
path between the pole pieces of the . aceiver with relatively small air gaps at each pole,
As a result, a surge of magnetic flux bullds up in the recelver, inducing a voltage in the
secondary coll which bucks the voltage from the converter.

Curve A-B-C-D-E, Figure 6, shows the effect this induced voltage would have on the
current passing through the primary relay If it were not a stick relay. Starting with the
normal current at point A, the bucking voltage causes the relay current to drop to a
minimum at D. Then, as the receiver moves awny from the inductor, the current rises
again to its normal value. (The small fluctuations on the current curve before and after
the main current dip are caused by minor flux variations as the receiver approaches
and leaves the inductor, and have no effect on the over-all operation of the system.)

In actual practice, of course, this complete curve would not occur, because the pri-
mary relay would drop as soon as the current became less than the drop-away current
shown in Figure 6, and would then remain down because of the opening of the stick clreuit.

Since the system must distinguish between restrictive and nonrestrictive conditions,
provision is made for controlling the effect of the inductor on the receiver In accordance
with signal indications, This is done by the choke coil (sometimes called "control" coil)
wound on the (nductor core, as shown in Figure 5. When the signal (s restrictive, the

i s ik it g bbbt S Al i dour. e
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signal control relay is down, izaving the choke coil open-circuited. Under this condition
no current can flow in the cotl, and the inductor produces a {lux surge in the recelver

to drop the primary relay. But i{f the signal is clear, the signal control relay is up, and
the choke coll circult is closed through a front contact on the signal control relay. Now,
when the receiver passed over the Inductor and the flux starts to build up in the receiver
inductor magnetic circuit, the voltage induced in the choke coll causes a current to flow

through the coil. According to the laws of induced currents, the magentic flux produced by
this current opposes the magentic flux which causes the curreat, As a result, the net
change in flux is much less than the change which occurs when the choke coll is open-
circuited, and the bucking voltage, which appears in the secondary coil, is mu.h smaller.
Curve A-F-C-G-E, Figure 6, shows the current variation in the primary relay under these
conditions. The current does not go below the dropaway value at any point, so that the
primary relay remains energized while the receiver passes over the inductor.

Te summarize: when the signal is restrictive, the inductor choke coil circuit is open,
and the inductor produces a flux change in the receiver which causes the primary relay to
release. When the signal is clear, the inductor choke ccil circuit is closed, and the flux
change produced in the receiver is not enough to release the primary relay,

Note that the transmission of control between incuctor .»i recelver requires no
energy in the inductor winding. Whether or not a locomotive receives a train control
pulse depends only on the inductor choke coil circuit. If this circuit is open, the pri-
mary relay releases when the receiver passes; if the circuit is closed, the primary
relay remains energized.

Since acknowledgment proves that the engineman is alert, the system permits him to
retain full control of the brakes when a restrictive inductor is passed while acknowieclg-
ment is being made. This is done by circuits through the acknowledging button which
prevent a brake application when the primary relay drops, and which also provide for
reenergizing the primary relay after it is down. To avoid the chance that the acknowl -
edging button might be contimiously held in the actuated position, making the train con-
trol system ineffective, a timer is energized which produces an automatic brake
application if the acknowledging button is held closed for more than 15 seconds.




APPENDIX G

Figure 5. Principle of inductive control, wayside to train,

MRECTION OF MOVEMENT
prme=~ — e
NECEIVER

1 RECEIVER
APPROACHING | — RECEIVER MOVING OVER o PAST

WOUCTOR | INDUCTOR 'I INDUC TOR

RECEIVER ENTERED
~

'-nuiwnn- o L R IR R I ey

“—DROP- AWAY CURRENT
OF PRIMARY RELAY

Figure 6. Current through primary relay,
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EXCERPTS FROM TITLE 49 CFR
CONCERNING TRAIN INSPECTIONS

§232.13 Roud irain and interwadiate ter.
minnd traln air brake tests.

(a) Passenger trains: Before motive
power is detached or angle cooks are
closed On & passenger train operated in
either nutomatic or electro-nneurnatic
brake operation, except whu.n closing
angle cooks for cutting off one or more
cars from the rear end of train, auvto-
matic alr brake must be appiied. Altor
recouplng, brake system must be re.
charged to required alr pressure and
before proceeding and upon receipt of
proper request or signal, application
and release tests of brakes on renx car
must be made from locomotive in
sutomatic brake operstion. If train is
to be operated in electro-pneumatic
grake operation, this test must also be
made in electro-pnaumatic brake oper-
ation before procecding. Inspector or
trainman must determine if brakes on
resr car of truin properly apply and
release.

§232.04 lubound beake squipment lunpec-
thn,

(a) At points where inspectors Are
employed to make & general inspoction
of trains upon arrival at terminals.
visual inspection must be made of re-
taining valves and vetaining valve
pipes, reltast valves and rods, brake

rigging, safety supports, hand brakes,
hose andi position ¢f angie cocks and
make nucessary repalrs or merk for
repair tracks any car to which yard
repairs cannot be promptly maxhe.

(b) Mreight trains arrviving at termi.-
nals whers facilities are available and
at which special instructions provide
for immediate brake Inspection and re-
pairs, shall be teft with alr biakes ap-
piied by a nervice brake pipe reduction
of 20 poutids so that inspectors can
obtain & proper check of the piston
travel. Trainmen will not close any
angly cock or cut the locomotive off
until the 30 pound service reduction
has been made. Inspection of ths
brajies and Deeded repairs should be
gﬂo as acon theveaiter wi pravtice-

L] * *

§332.1¢ Ranning tests.

When motive power, engine crew or
irain orew has been changed, argle
couks have been closed except for cut.
ting off one Cr more cars from the rear
end of train or electro-pneumatio
brake circuit ocables between power
units and/or cars have been discon-
nected, running test of train air brakes
on passenger train must be made, as
s00D a8 speed of train permits, by use
of automatic brake if operating in
automatic brake operation or by use of
electro-pneumatic brake if operating
in electro-pneumstic brake operation.
Steam or power must not be shut off
unless required and running test must
be made by applying train air brakes
with sufficlent force to ascertain
whether or not brakes are operating
properly. if alr brakes do not properly
operaie, train must be stopped, chaise
of failure ascertained and corrected
anc running test repeated.

L] ] *

Subpart C-Other Than Seem
Lecamativas end Appurtunanies

§230.200 Applicability of subpart.

This subpart c¢ontains rules and
instructions for the inspection and
testing of locomotives propelled by
other than steam power except electrl-
cally operated units designed lo carry
frelght and/or passenger traffic oper-
ated by s single set of controls. For
multiple operated electric units ave
Bubpart D of this part,

§230.2000 Responsiivitity for design, con-
struction, inspection, and rapalr.

The rallroad company is held re-
sponsible for the general design con-
atruction, inspection, and repair of all
jocomotives used or permitted to be
used on its line, It must know that all
inspections, tests, and repairs are
made and reports made and filed ss re-
quired, and that all parts and appurte-
nances of every locomotive used are
maintaired in condition to meet the
requirements of the law and the rules
and instructions in this subpart, Noth-
ing contained In the rules and inatrue.
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APPENDIX H

tions in this subpart, howevey, shall be
construed as prohibiting any carvier
from senforcing additional rules and
instructions not inconsistent with
those in this subpart contained, tend.
ing to n greater degree of precaution
against aceidenta.

% % %

INSPRCTION AND TRSTS; ROADWAY

£ 238578 Roadway element.

Roadway elements, except track cir.
cuits, including those for test pur-
poses, shull be gaged monthly for
height and alinement, and shall be
tested at least every 8 months.

§ 236.5377 Test, acknowledgmant and cut-in
cireuits.

Test, acknowledgmeant and cut-in cir-
cuits shall be tested at least once every
six months,

INSPECTION AND T£8TS; LOCOMOTIVE

§238.58¢ Daily or afier trlp test.

The sutomatic train stop, train con-
trol, or cab signal apparatus on each
iocomotive operating in equipped ter-
ritory shall be inspected and teated
either once every 24 hours or within
24 hours before depaiture upon each
trip, except that such inspection and
tests of the automatic train stop, train
control or cab signal equipment on
Diesel-electric and electric locomotives
shall nof be required provided that pe-
riodic tests be made on such locomo-
tives each 8,000 miles, or at intervals
of not more than 2 months whichever
shall ocour first,

§ 238887 Depsriure tant.

A test of the sutomatic train-stop,
train-control, or cab-sijgmal apparatus
on each locomotive, except locomo
tives and multiple-unit cars equipped
with mechanical trip stop only, shali
be mmde over track elements or teat
cirenits or with portable test equip-
ment, either on departure of locomo-
1ive from its initial terminnl or, if loco-
motive appsratus iz cut out detween
initial terminal and equipped terri.
tory, prior to entering equipped terrl.
tory, to determine ‘! such apparatus s
in service and Is functioning properly.
1t s locomotive makes more than one
trip in sny 34-hour period only onc de-
parture test shall be required in such

24-hour peviod. If departure test Is
made by an employee other than en-
gineman, the engineman shall be In-
formed of the reanlts of such test and
A record kept thereof.

§ 23¢.588 Periodic test.

Except an provided in § 236.5886, peri-
odic tests of the autoraatic train stop,
train control or cab signal apparatus
shall be made at least once every three
months, and on multiple-unit cars us
specified by the carrier, subject to ap-.
proval by the FRA,

§ 228.889 Relays.

At least once every 4 years each
relay shall be removed from service,
subjected to thorough test, necessary
repairs snd adjustment made, and
shall not be replaced in service uniess
Its operating characteristics are in ac.
cordance with the limits within which
such relay is designated {0 operate.
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EXCERPTS FROM AT&SF
AIR BRAKE AND
TRAIN HANDLING RULES

SECTION NO. 2

SAFETY DEVICES, EMERGENCY REFAIRS, WHEELS
SLIPPING, SLIDING OR OVERHEIATING, USE OF
SAND, DUMMY COUPLINGS AND REPORTING

3.1 SAFETY DEVICES—GENERAL

S.LL SAFETY DEVICES THAT ACTUATE WHEN EN.
GINEER FAILS TO PERFORM PRESCRIBED
FUNCTIONS

Diesel locomotives are equipped with safety devices to stop
a locomotive and train if the engineer falls to perform prescribed func.
tions. These devices are: (1} Safety Centrol Foot Valve; (2) Electronic
Alertness Control; (3) Automstic Train Stop (ATS); (4) Oveispeed
Control.

8.1.2. REPORTING OF INOPERATIVE SAFETY DEVICES

Engineers will report 4l cases of eafety devices being ine
operative,

When defects exist and rvepalrs cannot be made en route
making it necessary to cut oul a safety device to continue the loco.
motive in service, the seal should be broken en a defective device cul:
out cock only and the device cut out. Engineers must retain the seul
and mail to the Road Foreman of Engines, with full particulars on the
renson and which device was cul out, The locomotive should continue
its Tun to first available maintenance point where repairs can be made,
except when necessaty to cut out the Automatic Train Stop in ATS
territory, when other instructions govern. (Operating Rules 602, 603
and 604)

3.1.3. CUI'TING OUT THE APPLICATION VALVE

The application valve must not be cut out unless the ap.
plication valve itsel is defective. fLutting out the aoplication valve
renders all safety devices on the locomotive inoperative.

3.1.4. DEFEATING A SAFETY DEVICE—PROHIBITED

Defeating a safety device on a locomotive by other than
preper acknowicdgracnt of suppression is prohibited.

* * *
2.4, AUTOMATIC TRAIN STOF (ATS)

3.4.1. TYPE OF SERVICE REQUIRING AUTOMATIC
TRAIN STOP EQUIPMENT AND ENGINEER'S
CHECK FOR OPERATIVE ATS

Except as otherwise provided, a locomotive from which the
sir brakes of a passenger train are coniralled, operating within ATS
limits, must be equipped with operative ATS device. The engineer must
see that ATS cut-out cock is cut in, sesled and check cab card Form
1167 Standard, to assure himself the device has been tested and fe
aperative and properly reported if cutout cock is not sealed or cab
card feils 1o indicate proper test has been mede. A passenger loco.
motive used in freight service must have the ATS cut out
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3.4.8 HEPORTING UNDESIRED ATS APPLICATICNS

ATS {allure, interruptions, or the removal of seale must he
reported by wire to the Tzainmaster, Mechanical Supervisor and Road
Foremar of Engines, frora the first open office of communications,

3.4.9, YAMTRALK"” PROCEDURE FOR ACKNOWLEDG.
MENT AND RELEASE OF ATS APPLICATIONS

“AMTRAK"” locomotive units are equipped whh an IN.
TERMITTENT INDUCTIVE AUTOMATIC TRAIN STOF SYSTEM,
which cnforces the acknowledgment of temporarily energized wayside in.
ductors located ir. advance of block signals, and interlocking signals dis-
playing other than a "CLEAR" aspect and at other permanently oner-
gleed inductore,

The system becomes operative for Santa Fe ATS when b
iz cut in electrically and pneumatically and the selector (located in the
oab) is set to the “AT&SF" position.

Upon approaching such inductors, the enginesr must depress
and hold the ACKNOWLEDGE push button until the inductor hias been
paesed. A properly acknowledged inductor will prevent a penalty brake
enplication,

A 15 second time limit is placed on the closure of the
ACKNOWLEDGE push butten to prevent defeating the switch, The
switch must be pressed and releated st each energized inductor without
keeping it closed for more than 15 seconds.

Failure to acknowledge a restrictive signal or for exceeding
the !5 second time limit is & full service pennity brake application.

) In the avent & penalty brake spplication Is experienced, the
train handling will depend on the conditions of operation at the time.
Should a penalty occur, operating in power or idle, the throtile, if open,
st be closed and the automatic Lroke valve handle immedliately moved
to suppreasion position. The locomotive byakes will he kept released
during the first part of the reduction. If there Is no dynamie braking
available on the locomotive, the locomotive brakes will be applied after
the trein brakes have becoine elfectivi. When the application valve has
returned to release position the PC will be extinguished. At this time if
dynamic braking is availabie and the train brakes have become cffective,
the dynamic brake may be applied. Dynamic braking may be used untll
the speed hiae reduced to the extent the dynamic breaking amperage is
decreasing greutly, at which time the locomotive brakes will be applied
with the independent brake valve, being careful to not sllow the wheels
to slide. Should the penalty orcur while in dynsmic braking the auto
matic brake valve handle must be placed imniediately in suppression
position and the dynamic brake veduced to "OFF." The locomotive

brakes will be sllowed to apply but munt be controlled to prevent wheel
sliding.

To secover from an ATS perally, the automatic brake valve
handle must be left in suppression position until the train has stopped.
The reset button, located outside the locomotive on the right hand side,
must be depressed and held depressed two seconds, observe application
pipe air gauge hand has returned to above 120 PSI, at which time the
automatic hrake valve handle may L returned 1o running position io
release the brakes on the train.

ATS equipped locomotives have “POST ACKNOWLEDG.-
MENT.” This operates in conjunction with ATS equipment to give n
warning of an impending ATS brake application. When a restrictive
inductor or miscellaneous metal objects near the track are passed over
by the ATS receiver, s whistle will sound for four to six seconds, siter
which a ful) service penalty brake spplication will be imposed. The
penalty can be forestatled by depressing the acknowledgment bution for
a period of two scconds, or until the whistle stops blowing. Acknowledg-
ment must be made during the four to six seconds warning perlod.




8.5, BETTING OF ATS AND TESTING EQUIPMENT

3.5.1, SWITCH LOCATIONS AND POSITIONS

Locomotive 5940 Class has a switch located on the distribu.
tion panel and one near the magnet valve in the nose. The switches ave
marked and when opersting passenger trainy, the switches must be in
the “ON" positicn in the contrlling uilts and the “OFF" position in
the trailing unis.

Pneumatic train stop cut-out cocks should be open and
sealed cn controlling units and trailing units,

3.8.2. ATS TEST PROCEDURE

A test of intermitten! train, stop on cach locomotive unit
used In contro} of & passenger train will be made over test inductor. or
train stop tests set prior 1o depariure of the locomutive from its inttial
terminal. If such departure test In made by an cmploye other than
e:gtneer. the enginecr shall be informed of such test and a record kept
thereof.

The teet inductors, where used, ave spaced approximately
150 feet apart znd the locomatives are to be moved over the inductore
at 310 5 MPH., Move the acknosledging valve handle forward not to
exceed 15 seconds before passing over the first inductor and observe
thal the train stop bell rings, ther return the acknowledging valve handle
to the backward or cherging pouition. When passing over he second
inductor allow the ATS to apply the brakes. After the application has
occurred, move the sutomstic binke velve handle o suppression posi.
tion. After the application valve has rescated, move the ecknowledging
valve handle forward then return aulomatic breke valve handle 1o
running pesition,

On locomotives other than Santa Fe equipment, follow the
instructions as outlined in Lhe cab of the locomotive.
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EXCERPTS FROM AT&SF
OPERATING DEPARTMENT RULES

31, Permanent slow signs, yellow with nu-
merals, will be located not less than 2500 feet
(when piucticable) in advance of locations where
speed of traine must be reduced. The numerals
thereon nearest the tracik, or those at the top of
the slgn, indicate the maximum speed for passenger
trains, and the other numerals the maximum speed
tor freight trains. Where only one numeral is shown
it shall govern the spe:d of both passenger and
freight trains. Indicated apeeds wmuat not be nox-
ceeded until rear of tynin has passed a permanant
resume speed aign.

There may be mors than one permanent alow sign
in advance of a permanent resume apeed sign, In
which case the reduced speed shown on each per-
manent slow sign must b. observed in auccession
uatil rear of train has pasted the permanent resume
apeed sign.

% * *

USE OF SIGNALS

27, A signal imperfectly displayed, or the
absence of a signal &t s place where o signal in
usually displayed, must be regarded us the most
restrictive Indication that can be given by that
signal. When & light is absent from a semaphore
signal, trains will be governed by the indication
given by the arm when it can be neen, encept at
an open office nt night, when light is not displayed

on ? train order signal, train must secure clearance
carl

Imperfectly displayed signals must be reported
promptly to the train dispatcher and wire roport
made to the treinmaster and signal supervisor from
first availeble office of communicstion.

9t * %

30, When train or engine is moving, a closs
lookout ahead must be maintained. All members of
tws crew in the control compartment of the engine
must, and other membera of train and yard crews
will, when practicable, communicate to each othey,
by its name oy aspect, the indication of each signsl
affecting the movemant of their train or engins s
soon as 16 becomes visible or audible. 1f the engine-
man fails to control apeed in accordance with signal
indication or upeed vestriction, other crew members
must take necesnary action to insure safety.

* * *

210(8). Conductors and cenginemen must reed
teain orders and clearance cards, and check the
correctness thereof, Enginemen must show orders
and clearance cards to other members of crew on
engines; conductors, when practicable, must show
them to the brakemun. All members of crew are
required to rend the orders und clearance cards,
must see thut the order numbers shown on clesrance
card correspond with the numbers of orderr re.
ceived, and must remsind each other of the contents
of the orders and clearance cards.

* * *

RULES APFLICABLE ONLY WITHIN
ATS LIMITS

600. Except as provided in Rule 807, the engine
from which the air brakes of a passenger train are
controlied, operating within ATS limits, must be
equipped with an operative ATS device.

601. The seal on cut sut cock must not be broken,
or ATS device cut out, unless it falls te operate
properly. ATS fallures, interruptions, or the re-
moval of senls must be reported by wire to the
trainmaster, mechanical supervisor and road fore-
men of engines, from the first open office of
communication,

602, Within ATS limits, if the ATS device on
an engine controlling tho air brakes on a passenger
train fails, is cut out enroute, or if the engine on
a passenger train that is bheing detoured is not
equipped with an operative ATS deviee, the follow-
ing must be observed:

The train dispatcher must be notitied es
promptly as practicable by radio or telephone,

Train may proceed according to signal indica-
tion, but medium speed must not be exceeded until
absoiute block is established in advance of the
trnin,

1f absolute block 18 established in advance of the
train, it may proceed according to signal indica-
tion, but not to excesd 78 miles per hour.

603, Absolute block may be established verbaily
in advance of a train between open offices of com.
munication by the train dispatcher, but such train
must not pass an open office of communication
within ATS limits untll it receives Form W train
order,




$04. When absolute bleck in established in nd-
vance of a train, such train muat not pass & signal
i stop position, or a permissive signal, unless
verbally authorised to do so by the train dispatcher,
excopt to leave the main track through a switch
immediately beyond the signal.

When absolute block is established in advance of
& train, the train dispatcher must not authorise such
train to pass a signal in step position, or a permis-
sive signal, until it is known that the block governvd
by that signal is clear of tralny and engines,

A traln suthorized to pass x signal in stop posi-
tion, or a permissive aignal, nust procced at re.
stricted speed to the next governing signal.
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APPENDIX K
'SPEED RECORDER TAPES FROM TRAIN NO. 4

Point of derailment
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