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AIRCRAFT ACCIDENT REPORT

ADOPTED: March 28, 1947 RELEASED: ipril &, 1967

AMERICAN FLYERS AIRLINE CORFORATION
L-1B8C, N183H,
NEAR ARDMCRE MUNICIPAL AIRPORT
ARDMORE, OELAHOMA
AFRIL 22, 1966

SYNOPSIS

An Amgrican Flyers Alrline Corporationm, Lockheed Electra L-188C, MI&3H,
operating as CAM Flight ZBO0/D, crashed 1-1/2 miles northeast of the Ardmore
Municipal Adlrport, Ardmore, Oklehoma, at 2030 c.s.t., April 22, 1966. There
were 92 revenue passenpers, oné non-revenue passenper (& company employee),
and five crewmembers aboard the aircraft. Of these persons, 18 revenue
passenpers initially survived the accident: however, three of the survivers
subsequently died The aircraft was destroyed by impact and subsequent Eire.

Flight 280/D, scheduled as a domestlc Military Airlifc Command contract
Civil Alr Movemeént charter flight, departed the Monterey Peninsula Afrport,
Monterey, California, ac 1632 c.s.c., en route to Columbus, Georgla, with a
scheduled refueling stop st Ardmore, Oklahoma. The crew was attempting a
visual, circling epproach to runway 30 at Ardmore after missing an ADF in-
strument approsch to rurway 8, when the amfrcrafr struck a hill at an elevatien
of 963 feet. The airport elevation was 762 feet m.s.l. The last weather
report furnished the crew was: T00 bEuken, 1100 overcast, visibility 3 miles,
very light rain showers, fop, wind 130" at & knots. The celling was ragged.

The Board determines the probeble cause of this sccident was the in=
capacitation, due to a coronary insufficiency, of the pilet-in-command at a
critical point during a visusl, eircling approach being conducted under in-
strument Elight conditions. .

1. IRVESTIGATION

1.1 History of Flight

American Flyera Airlime Curpurntiun {ﬂFAH} Flight 280/D, 8 Lockheed Electra
L-188C, NW1B3H, crashed 1-1{2 miles mortheast of the Ardmore Mumicipal Airpore,
Ardmore, Oklahoma, at 2030L/ April 22, 1966. OFf the 9Z revenue passengers, one
non-revenue passenger (a company eémployee), and five crewmembers aboard, 18
revenue passengers survived, however, three of them later succumbed to injuriess
The aircrafr was destroyed by impact and subsequentc fire.

1/ All cimes herein are central standard based on the Z4-hour clock unless
otherwise indicated.
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The crew of Flight 280/0 reported for duty to the Ardmore AFAX operations &t
0430 on the morning of April 22, 1966, The Flight was scheduled te flyi a fercy
flight from Ardmore to Lawton, Oklahomai & Civil Air Movement (CAM) Flight 262/D
(Military Cherter) to McChord AFB, Washington, a ferry flipht to Moncerey, Cali-
fornis; snd CAM Flight 280/D to Columbus, Georgia, with a4 crew change and re-
fueling stop et Ardmore, the AFAX Maintenance Base.

The ferry flight to Lewton departed Ardmore ac 0603 and arrived at ﬂﬁﬂgugf
At departure, the crew consisted of twe capreins, a first officer, one engineer,
and twe Flipght attendants.

Flight 262/0 denarted Lawton at 0732 and arrived at McChord at 1204,

A U, 8, Afr Force weather officer stationed at McChord stated that at approxi-
mately 1230 (1030 P.s.t.), he gave a civilian pilot a weather briefing Erom McChord
to Monterey, and from Monterey te Ardmore, Oklahoma.

The weather officer provided an outlook for the route from Monterey to Ardmore
which indicated that the flight would encounter no significant weather until it
reached eastern New Mexico. He gave the pilot the current military weather warning
sdvisory which indicated that en route to Ardmore, the flight would be flying into
pn ares of forecast maximem thunderstorm intensicy.

The pilot requested the forecast for Ardmore. Since there was no terminsl
forecast orepared for Ardmere, the weather afficer pave him the Tinker AFE,
Oklahoma, the Sheppard AFB, and Perrin AFB, Texas terminal forecasts for com-
ditions at his expected arrival time at Ardmore. The pilot copled the Eorecasts
and depsrced,

Departure from McChord for the ferry flight o Honterey was at 1344 wich
srrival at 1535, The toral flight cime from Ardmore to Monterey was & hours and
59 minuces.

Upon arrival st Monterey, the only mechanical writeup entered om the £light
log wes "Auto pllot alcicude hold inop." The engineer signed the item off by
writing: "O0K to conmtinue,”

The dispatching of Flighe 280/0 from Monterey was accomplished by a telephone
call to the company's dispaccher at Ardmore Municipal Adrpert. The telephona
messape gave the flight plan as fallews: Flight IB3H (CAM 280/D), estimated time
of depmarture 1670 estimated clme en route 3 hours and 45 minuces with Dallas,
Texas, as the zlternate. Total number of passenpers was 92 with an actual passenger
weight of 14,891 pounds. Existing weather at Ardmore was 1,100 feet overcast, &
miles visibility in light rain. Forecast weather was 1,100 feet ovércast, 3 miles
wvisglbilicy in lipht rain. The flight plan was a composite VFR/IFR via Jet Airway
110/Jet Airway 76 to Amarillo VOR, direct to Altus VOR, direct to the Ardmore VOR.

The U. 5. MNavy weather service stated that no weather briefing was provided
the flight crew of Flight 280/ on April 22, 1966, by its facility at Monterey.

;f All takeoff and landiap times arve derived from the AFAY Flight Data Log.
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The weight and balance form prepared by the crew showed the takeoff weight
to be 110,125 pounds, well under the maximum of 160,000 pounds. The maximum
land ing weight was 95,650 pounds and the computed landing weight was 92,625
pounds. The center of gravity {c.g.) was computed to be within limicts both ac
takeoff and at the time of the accident.

A new Elight engineer boarded the alrcraft at Monterey and the origimal en-
gineer returned as a non-revenue passenger occupying the jump seat on departure
from Monterey. Since there was room for only 93 passengers and five crewmembers
aboard the aircraft, one of the two captains recurned to Ardmore via commercial
air transportation. He stated: "The aircrafc, whem 1 left it, was functioming
normally on all systems with nothing having 8 squawk on it other than numbar ane
engine power lever being forward one inch from che others at about 1,000 te 1,500
hp., but all levers at fiight idle showing zerc hp, and no KIS.3/ In my epinien,
it was in excellent condition.” There was no log entry regarding the Mo, 1 power
lever.

About the crew, the captain stated: "The crew's appearance, physically,
mentally and personally was excellent, with all in a very good frame of mwind dur-
ing the time from Ardmore until 1 left them at Monterey."

Flight 280/D departed Monterey Peninsula Afrport at 1632. The flight climbed
te FL 215 4/ and operated under Visual Flight Bules.

At 1807, the aircrafc's radar target was observed 45 miles west-northwest of
Tuba City, Arizona, and the Denver Afr Route Traffic Control Center (ARTCC) {ssued
the following 1FR clearance to Flight 280/0: Cleared to the Ardmore Airport, di-
rect Tuba City, J76 Alrway to Las Vegas, New Mexico, direct to Amarille, direct
Altus, direct Ardmore, to meintainm FL Z10.

After passing Tuba City, the crew requested and received clearasnce to devi-
ate south of course because of cloud buildups. At approximately 1839, comtrol of
the Elight was transferred from the Denver to the Albuquérque ARTCC following a
radar handoff. At the crew's reguest, clearance was then issued for the Elighe
to descend to and maintain Fl. 190. At approximately 1905, when approaching Las
Vegas, New Mexico, the flight requested and received the 1%00 Dallas and Ardmore
weather from the Flight Service Station (FS8) at Las Vegas. The Ardmore 1857
weather was: balloon cefling, 600 feet overcast, visibilicy 1% miles in light
rain showers and fog, temperature 539F., dewpoint 639F., wind from 1109 at & knots,
and the altimeter setting was 30.06 inches.

3/ Zero hp. indicares that all horsepower indicarors on the four engines
returned to zero when the power levers were retarded to their flight idle stops.
The NTS control system §s a safety system by which the propeller blade angle is
increased as necessary to limit nmegative propeller shaft torque.

&f Flight levels above 18,000 feet are stated in three digits that represent
hundreds of feec. For example FL 215 represents a barometric altimeter indicatiom
of 21,500 feet using a reference datum of 29.92 inches of mercury as an altimeter
setting.



- -

En route to Amarillo, Flight 280/D was vectered by Albuquerque ARTCC around
and between several areas of precipitatien echoes.

Shortly after passing the Amarillo VORTAC at 1942, contrel of the Flight was
tranaferred from the Albuguerque to the Fort Worch ARTCC. At 2003, when approxi=-
mately 10 miles nortbwest of Altus VOR, the crew of Flight 280/D requosted a lower
altitude and was cleared to descend to and maintain 7,000 feet.

At 2005, the Fort Worch ARTCC recelved a request from the crew of Flighe
280/D to proceed direct to Duncan VOE, direct to the Ardmore radio beacon. This
routing was approved and the £light reported leaviog 17,000 feet. The flight was
then advised of the precipitation echoes beginning 15 mliles west of the Ardmore VOR.

At ppproximacely 2006, the crew of Flighe 280/D contacted the Ardmore FS5
and advised the F55 specialist of their estimaced time of arrival as 2028, and
requested the current Ardmore weather. The 1957 weather observation was then
glven to the crew, This weather wes: A measured ceiling of 800 feet overcast;
wi!:l.hu:l:y 2 miles in very light rain showers and fog; Cemparature 53 F; dewpeint
63 F; wind from 120 at 5 knots; and the altimecer setting was 30.05 [nches.

A thunderstorm began at 1912 and ended at 1920 with no wind gust reported.

At 2007, 2008, and 2010; the Foret Worth AETCC comtroller attempted to contact
Flight 2B0/D and, on the last sttempt, radio contact was re-estsblished, and the
crew reported leaving 12,000 feet. The flight was then cleared to descend to
5,000 feet and reported level at that altitude ac 2016.

At 2018, the crew of Flight 280/D sdvised Fort Worth ARTCC they were 30 miles
west of the Ardmore VOR and requested a lower sltitude. Fort Worth ARTCC cleared
the £light to the Ardmwore Airpert to continue to cruise at 5,000 feet. Radar
fervice was terminated and the crew was advised to contact the Ardmore FSS.

At spproximately 2020, the crew contacted Ardmore Eadio and requested the
runway Llights on runway B to be turned on. The F55 specialist changed the Llights
from rumway 12 to runway 8 and advised the flight to scand by as he was making a
spacial weather observation. Shortly thereafter, he transmitted his 2020 weather
observation to the flight. This Special Observation was: & measured ceiling of
700 feet broken clouds: and overcast at 1,100 feer; visibility 3 miles in very
light rain showers and fog; the wind was from 130" ac & knots; and the altimeter
wag 30.06 inches. The ceiling was reported to be ragped.

At approximately 2026, the FSS specialist requested Flighet 280/D's position.
The crew sdvised they were over the Ardmore radio beacon inbound. Surface wind
information and altimeter setting were given to the Elighe.

Approsimately two minutes later, the F55 specialisc observed the lights of
an sircraft north of the airport moving in an casterly direction. HMoments later,
at 2029, the crew of Flight 2B80/D contacted him and requested the rurway lights
be changed to runway 12. He actusted the selector switch; made a visuval check to
werify that the lights were operating, and returned to his normal pesition im
the facility. At 2030, he looked out his esast window and observed a "fire ball"
gome distance northesst of the airport. No answers were received to his attempts
to contict Flight 28070, and he then alerted the fire station and advised them
that he thought the fligh* had creshed northesst of the airpore.



- B

Witnessas located along the reute of fliphe stared chat eche adreraft passed
gpproximately one mile to the north of the Ardmore beacen, then followed & path to
& point approximately 1-3/& to 2 miles north of the approach end of runway 8.
Calcelations made with che witnesses' assistance and Abney Level readings of their
recollection of the position of the aircraft, as well as their observations of a
series of fly-bys {(See Sect. 1.13) indicated that the ailrcraft was at approximately
1,160 feet m.s.l., when it passéd north of the airport {see Attachment No. 1).
Several persons located on Ardmore Municipal Adrport observed the lights of the
afrcraft as it continued on & northeasterly course.

Interviews with the surviving passengers revealed thet they had little or no
recollectisn of the accident. Most of them were asleep at the time of impact.
One surviver did recall & turn te the left before the impact, and another testified
that following a series of turns the aircraft turned sharply to the left and the
angine sounds Iincressed markedly just before impact. HNone of the survivers recalled
the aireraft nosing over, diving, or feeling any negacive "g".

.2 Imjuries te Parsons

Injuries Crew Passengers Qther
Facal 5 Tak o
Hon-Fatal o 15 a
Hone 0 4]

* One non-revenue passenger included.

1.3 Damage to Aircraft

The aircrafr was destroyed.
1.4 Other Damage
There was propercy damage to livestock and trees in the wreckage area.

1.5 Crew Information

Captain Reed W. Figman, age 39, was founder and president of American Flyers
Adrline Corporation. He had a total of 16,247 flying hours, of which 1,247 hours
were in the L-188. He held airline transport pilor certificare No. 16711 with type «
rating in the DC-3, DC-4, and L-188, He had flown 60 hours in the %0 days preced-
ing the accident of which 8 hours were logged as instrument time and 12 hours were
at night, He had flewn 1B hours in the last 30 days, of which 2 hours were at night.
He had logged no instrument time in the last 30 days. He had completed proficiency
and line checks on February &, 1963, and September 26, 1965, respectively. His
first-class medical certificate dated February 22, 1966, specified that he must
wear glasses while flying.

First Officer William A. Marr, age 49, was employed by AFAX on March 29, 1963,
He had & tocal of 12,335 flying hours, of which 1,155 were in the L-18B. He held
airline transport pilot certificate No. 410321, with & type rating im DC=3 and
commercial privileges for sirplane single and multiengine land and sea., He had

flown 225 hours In the 90 days preceding the accident, of which 231 hours were
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ingtrument time and 47 heurs were at night. He had flown 75 hours during the last
10 days, of which 2 hours were instrument time and 16 hours were st night. His
last en route inspection was conducted February 9, 1966. His first-class medical
certificare was dated March 1, 1966, with the scipulation that he must possess
glasses for near vision.

Flight Engineer Charlas M. Gray, age 34, was emploved by AFAX from May 1960
until Avgust 1961 end was rehired by AFAX on Septenber 17, 1962. He had a total
of 4,%78 flying hours, 2,546 of which ware in the L-188. He held Elight engineer
certificate Mo, 14553345 and airframe and powerplant certiflicate No. L307904. He
had flown 230 hours in che 90 days preceding the accident and 55 hours in the last

30 days. His last annual proficiency check was accomplished on February 2,1966.
He had been designated by the Federal Aviation Agency (FAA) as a Flight Engineer

Check Airman on L-188 equipment as of March 22, 1966. His second-class medical
certificate was dated September 21, 1965, with no limitationa.

Flight Attendant Wanda F. Stonecipher, #ge 23, was emplaved by AFAX on
Kovember 15, 1964. She compleded stewardess training on Janusry L2, 1963, and
her last recurrent emergency training was accomplished on January 13, 1966.

Flight Attendant Dvanna J. Duncan, age 23, was employed by AFAX on August 3,
1965. She completed stewardess training on August 20, 1963, and her last recurrent
emergency training was accomplished on November 10, I963.

Flight Engineer Anthony A. Pica, sssigned as the flight enginesr on the Flights
from Ardmore to Monterey, was returning to Ardmore as a non-revenue passenger and
was seated Iinm the jump seat.

For April 22, 1966, the crew duty time of Captain Figman and Firsc Officer
Marr was 16 hours, and Flight Engineer Gray's crew duty time was 5 hours and 30
minutes., Since there wera three pibots from Ardmere to Momterey, Captain FPigman
and First Dfficer Marr logged & toral of 7 hours and &5 minutes of flight time for
the entire day.

1.6 Afreraft Information

M183H, a Lockheed Electra L-188C, Serial Mo. 1136, was owned end operated by
Americen Flyers Airline Corporation, Continentsl Macional Bank Building, Fore Werth,
Texas. The aircraft was manufactured in 1962 by Lockheed Alrcraft Corporacion and
purchased by AFAX on March 2, 1963. 1t had a total time of 4,019:06 hours and had
four Allison model 501-D13& engines installed as follows:

Position Serial No. Ts0 T.T.
. 1 501376 A0&4 :40 e 140
b 2 501383 L26:29 3118:59
] 501377 1236:01 3621:38
4 500462 T73:30 6206:30
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The propellers installed were Hemilton Standard model S4-H-80:

FPosition Seriasl Ba. Is50 I.T.
1 216510 1256:37 1257:37
! 216515 128:29 128:29
3 216775 1236:01 1236:01
4 216856 L0F:44 LUEEET

The last "P" or 300-hour inspection was completed at Ardmore, Oklahoma, on
April 22, 1966. The last service check or 75-hour inspection, and daily inspection
wes completed on April 22, 1966, at Ardmore, Oklahoma. The aircraft was flown
10:49 hours since ies last "P" inspection prier te the cccurrence of this accident.
A review of the aircraft records indicated that a ctotal of fifceen aircraft
components had been operated in excess of their authorized time limits on previous
flights. These components had been replaced prior to the time of the accident.

#&n examination of £light log sheer No. 2592, dated 4pril 2Z, 1966, covering
the trip from Monterey te Ardmore revealed the following discrepancy entered on
the sircraft log: "Discomnnected left engine driven compressor low oil pressure
light on." This Is cone of the [wo compressors thar provide cabin pressurization.
The lack of this comoressor does not &ffect normal sircraft operation.

1.7 HMeteorological Information

Meteorological information relevant to the weather existing in the Ardmore ares
was as follows:

The 2100 surface weather chart showed & warm front extending scuthwestward
from southwestern Kentucky to near San Antonfo, Texas, and & trough extending
southwast from northwestern Illinois to near Wichita Falls, Texas.

The 2043 Ardmore local weather observation was in part &s followa: Measured
?ﬂg feet uverclst,nvinlhility 2 miles in light rain showers and fog, temperature
63 F., dewpoint 63 F., wind from 120 degrees at 7 knots, alcimpeter setting 30.07
inches.

The 2043 Fort Worth radar weatcher observation was in part as follows: Braken
area of echoes containing light rain showers and thunderstorms preducing light
rain showers, decressing slowly in intensicy, ares bounded by 297 degrees 78 miles
from the antenna, 0B8 degrees 139 miles, 065 degrees |79 miles, 120 degrees 13
miles, moving from 220 degress 30 knots, top of detectable moisture 20,000 fesc
M5 ls

The 2045 Oklahoma City radar weather observation was in part as follows:
Broken area of echoes containing light rain showers and thunderstorms producing
moderate rain showers, increasing in intensity, area bounded by 060 degrees 125
miles from the antenna, 085 degrees 125 miles, 160 degrees 100 miles, 188 deprees
90 miles, 115 degrees 50 miles of cells 10 miles, moving from 260 degrees 20 knots,
top of detectable moisture 25,000 feet m.s.l. includes a solid line of echoes
containing thunderstorms producing moderate rain showers located from l15 degrees
50 miles from the antenna to 188 depress 90 miles, 12 miles wide, top of detectable
moisture 35,000 feet m.s.l.



A radar scope photograph made by the National Servere Storms Laboratory at
Horman, Oklahoma, about the time of the accident showed an isolated echo, containing
heavy rain showers snd probably a thunderstorm, centering between the Ardmore
Badio Bescon and the airport:. The diameter of the echo was approximately four
nautical miles, and it was moving northeastward at about 35 knots.

The nearest winds sloft observacions were taken at Oklahoma Cicy and Fort
Worth at 1800 and are in part as Eollows:

Height Direction Velocity
Fort Worth 1,000 (ft. m.s.1.) 160 (degress, trus) 18 {knots)

2,000 (ft. m.s.l.) 170 {(degrees, true) 27 (knocs)
3,000 (ft. m.s.1.) 180 (degrees, teue) 34 (knots)
Oklahoma City 2,000 {fr. m.s.l.) 010 (degrees, true) 11 (knocs)
1,000 (ft. m.s.l.) 050 (degrees, true) 8 (knoes)

At approximately 2006, while descending te 7,000 feet, the crew of Flight 280/D
was advised by Fort Worth ARTCC comtroller: “For your information, we're painting
a little line of cell activity beginning fifteen west of Ardmore running northeast
from that position."

Flight 280/ acknowledged: MIf vou'll keep us advised."

At 2016, while Flighet 280/D was en route from Amarillo to Ardmore and in a
descent to 5,000 feet, the Fort Worth ARTCC controller geve the fallowing weather
data to the flight which was scknowledged:

"Ardmore weather measured eight hundred overcast, two miles, lighet rain and
fog, winds one two gero degrees at five knots, 1 have what appears to be a line
running northesst and southwest twenty miles west of Ardmore running on a line
about fifty milea long."

Several witnesses located northwest of the Ardmore Radio Beacon described light,
and in ocne instance, heavy rein showers near the time of the accident. One witness,
located between the radic bescon and the airport, described the aircraft as "lower
than most" airplanes that pass his home. The nolse of the aircraft, which he
described a= that of an "Electra", brought him outside his home but he could not
see it, After he returned co his house, he heard a loud clap of chunder and heavy
rain began to fall., Witnesses located at or near the Ardmore Municipal Alrport
described light rain prior to the aircreftc pessing, followed immedistely by heavy
railn showers after the aircraft passed low over their location. They deseribed a
ragged cloud base to the north.

1.8 Aids to Navigation

The Ardmore Municipal Adrport had a designated control zone, end there were
three published instrument approach procedures prescribed for the faciliry. Thess
were an ADF, & VOR, and a VOR/DME approach. OCround certification checks of the
HAVAID facilities sssociated with these approaches were begun at 2130 on the night
of the accident. Checks were made of the VOR, The TACAN/DHE, the Low Freguency
Radio Beacon, the associasce monitor equipment for WAVAIDS, and ¢he VHF communi-
cations (PS5 Fregquencies). lTuese fac lities were found to be operacing within
estahlished tolerances, and no adjustms 's to the equipment were required.
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The FAA approved instrument procedure for a straight-in ADF approach te
the Ardmore Municipal Alrport, with a transicion from the Duncan VOR, i3 via a
magnetic track of 088 degrees to the Ardmore Radic Beacon. The minimum alcitude
betwaen Duncan and Ardmore {5 2,600 feet and the minimum crossing altitude at
the Ardmore Radio Beacon {8 2,300 feet. The magnetic track from the radic beacon
to the runway Is 076 degrees. The missed approach procedure requires a climb to
2,700 feet on a course of 076 degrees magnetic within 20 miles of the airport.
The weather minima applicable to this type of aircraft, at night, for a straight-
in approach to runway & were ceiling 600 feet and visibility ene mile. Circling
minimums &t night were 600 feet (m.s.l. value 1,362) and 1-1/2 miles. Field
elevation iz 762 feet m.g.l. There were no radar services asgocciated with the
Ardmore Municipal Alrport.

AFAX training procedures for an ADF approach in Electra equipment required
the before-landing checklist be accomplished prior to leaving the finsl approach
fix, with the exception of landing gear extension. MNormally, approach Elaps
would be lowared and once over the fix, the landing gear would be placed in the
down position unless the fix is over three miles from the airport, In which case
the landing gear would be pleced in the down posicion when gne wminute from the
airport.

1.9 Communications

Alr-ground communlcations were roucine except for tha failure of the crew
of Flight 280/0 to respond to calls on 133.9 mcs. from the Fort Worth ARTCC, an
assigned frequency that should have been guirded while the flight was under the
Center's control. A perfod of Z minuces and 25 seconds elepsed before communica-
tiona were re-established with the Center. During this cime, the Ffirse officer
wag in contact with the Ardmore F85 spacialist on frequency 126.7 mcs. obtaining
weather information. The [irst officer did reply to the Center after he termi-
nated his conversation with Ardmore F3G5.

Individuals familiar with the voices of the crew of Flight 280/D listened to
the recording of the communications between the Fort Worth ARTCC and this Elight
and identified the first officer as the person who was making the transmissions.
The Ardmore FS5 specimlist stated that the veoice he heard on the above recording
was the same person that communicated with his station. He could not identify
the person, but ststed that it was not the voice of the captain, whose volce he
would have recognized.

1,10 Aerodrome and Ground Facllicies

The Ardmore Municipal Airport had no functioning control tower. However,
the FSS was located on the airport, and provided aircrafc landing information.
The airport is eguipped with twe lighted rumways for use at night and two other
runways that are unliphted. The airport is also equipped with a green and white
rotating beacon amd blue taxiway lights. The rotating beacon and rurway lLights
on runway B/26 and 12730 were operational and in use on the night of the accident.
RBunway 8/26 was equipped with low-intensity 30 watt lighte and rumway 12/30 wich
high-intensicy 200 wact lights.

When the crew of Flight 280/D requested the lighes on runway B at 2020, the
F38 specislist changed the lights from runway 12, the runway which the existing
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wind favored. Ac 2029, the crew of Flight Z80/D requested the lights be changed
to rumway 1¥. The FS5 specialisc immediately switched off the lights on runway
B and turned on the lights on rumway 12. In each instance, the lights of the
appropriate runway were observed to be Lit.

1.11 Flight Recorder

An LAS model 109%C flight data recorder, serial Ko. %68, conforming to FAA
T80-C51, menufaccured by the Speecial Devices Division of the Leckheed Airerafe
Service Company, Ontarioc, Califormia, was installed abeard Flight 280/D. The
racorder assembly was recovered intact at the accident scene,

An examination of the recorder assembly revealed that the engaging tangs of
the pawl assembly were loose in the recorder housing. The pawl assembly dis-
closed a foreign substance determined to be from a white paperback pressure sensi-
tive tape. Hecause the recorder foill drive system is dependent upon propar in-
stallation of the pawl the absence of the two engaging tangs disables the drive
system. Examination of the recorder foil disclosed that it had only advanced a
minute amount and was not advancing prior to or at the time of impact. Approxi-
mately 3/4 roll of wnused foil remained om the supply spool at the time of re-
moval. Mo readout of the altitude, indicated sirspeed, vertical acceleration,
or magnetic heading, during the last Elight could be made.

The operating procaﬁura;I for the [light recorder required it to operate
continucusly from the instant the airplane commenced the takeoff roll until ic
had completed the landing roll. The AFAX procedures also required the flight en-
gineer to check the operacion of the recorder on each leg by liscening to the test
tone signal through the interphone syscem.

1.12 Wreckage

Flight 280/D crashed in the foothills of the Arbuckle H?untainn approxi-
mately 1% miles northeast of the Ardmore Municipal atrport. .8/ The wreckage was
scattered along a line approximarely 150 degrees magnetic, and all the major com-
ponents of the aircraft were recovered in the wreckage area. There was no evidence
of any inflight separation of structural components, In-flight fire, or lightning
damage found on the recovered wreckage.

The first evidence of impact was a mark on a tres at spproximacely 963 feet
m.5.1., on the right side of the wreckage pattern. Next were propeller slash
marks In a leaning tree at an elevetion of 958.8 and 960.% feet m.s.l. These
marks were &5 inches apart. Hetal fragments and rivets were found in another tree
fiedr the propeller alash marks, and these fragments were identified as being part

5 Federal Aviation Regulation See. 121.343(b) states: “Whenever an approved
flight recorder is imstalled, it must be opeérated contimuously from the instant
the airplane begins the takeoff roll until it has completed the landing roll at an
airport." BSection 5 of the AFAX FAA approved Operations Manmual hes, in essence,
the same stipulation. In the event of an in-flight failure of the recorder, the
aircraft may continue omly te the next stop where repairs or replacements can be
made.

&/ The coordinates of the wreckage site are 34919145, 54" West Latitude
96258155, 57" North Lomgi. ce.
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of the right wing. Ground scars made by firsc the right main and then the left
main landing gears were followed by more propeller slash marks. The gouges asse-
clated with the two engines on the right wing, Nos. 3 and &, were examined and

the first evidence of fire was seem in the scar made by the No. 3 englne. Approxi-
mately 300 feet from the first impact marks the remaining portion of the right
wing was found. The aircraft cameé to test approximately 750 feet from the initial
impact. There was evidence of ground fire inm this area and most of the remaining
wreckage was consumed by this fire except the empennage section from fuselage sta-
tion 1117 afe.

All of che flight controls, trim tabs and landing flaps were accounted for
in the wreckage area. Examinacion of the [light contrel system revealed that the
overcenter links for both the rudder and elevators were in position for normal,
boost on, cperation. There was no evidence found to dindicate any pre-impact mal-
function of the flight control systems. Measuremeénts of the landing flap screw-
jacks showed that they corresponded to a flap down position of 78 percent Elaps.
Trim tab settings could not be established due to damage to the system and its
COmpONEnts .

All three [anding gears separated from the aircraft and were recovered in
the wrackage area. All thred actuating cyvlinders were in the retracted posicion
which corresponds to a gear-down condition for the landing gears.

Utilizing propeller-blade shim-plate impact angles; a density altitude of
1,000 feet, and a true alrspeed of 150 knots, the following horsepower walues
were calculated from the engine/propeller curves:

Position Elade Angle Degree Horsepower
1 3z 1,750
2 36 2,914
3 30 1,237
& 35 2,613
Cockpit Turbine Inlet Temperature (TIT)} gauges read:
Approximate
Position Tempersture (C° Horsepower
1 696 1,281
2 732 1,600
3 145 1,684
4 678 1,164

There was no evidence of pre-impact operational distress noted in the exam-
ination of the engines and propellers.

The four powerplant exciter pickups were milled by their respective torgue-
meter axciter teeth., The exciter teeth of the four torguemeter shafrs were dis-
placed in the normal direction of torque. All compressor sections ingested dirt
and debris. Compressor blades were bent in & directien epposite to normal rota-
cion inm all engines. The thermocouples, turbimeé inlet vanes, and turbine blades
were coated with an aluminum deposait. The melting point of aluminum is 676.70C.
Powerplant examination revealed mo evidence of overtemperature or other ocpera-
tional distress. All fuel-control electrically actuated shutoff valves were
found in the "epen” position.
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The first evidence of fire occurred in the area of the No. 3 enpine ground
impact crater, which was located 82 feet from the inicial impact. Three other
araas of ground Fire damage were evident farther aleng the wreckage distribution
area.

Firefighting equipment and personnel from the Ardmere Municipal airport
axtinguished whatever fires remained following the moderate rain showers which
began immediately after the sccident occurred.

1.14 Survival Aspects

The aircraft struck just below the crest of a hill, preceeded aver the top
ef the hill, and slid down a slight grade for a distance of approximately BOD
feet. Most of the passenger seats separated from the aircraft and eumbied out
gnto. the ground during the last 1530 feet of aircraft travel. Eighteen survivors
were removed from the wreckage. Ten of them were found in the last 150 feet of
the wreckage ares. Two other survivers had hiked out of the accident area and
gix were found in a group approximately 50 yards south of the wreckage asrea.

Of the emighteen survivers, three later succumbed to the injuries they re-
celved in the accident.

All of the facalicies resulted from I{mjuries sustained during the crash.
Toxicological specimens from 63 passengers were sent to the Armed Forces Insti-
tute of Pathology for a carbon monoxide determination. OFf these specimens enly
12 cases showed evidence of carboxyhemoglobin in excess of L0 percent with the
maximisn being 45 percent.

1.15 Tests and Research

On May &, 1966, & series of flights werse conducted with an L-1B8 to attempt
to establish an accurate Elightpath with the assistance of witnesses who either
saWw or heard the alrcreft on April 22, 1966. Five flights were made during day-
light hours and two were conducted after dark. All flights were conducted dur=
ing clear weather, and at 160 knots indicated airspeed.

In general, all Elights began from an altitude of 2,300 feet at a point one
mile north of the Ardmore Redio Beacon and descended to an elevation of approxi-
mately 1,160 feet m.s.l., in the area of the wreckage site.

The cemsensus of che witneasses was thet the alrerafc nolse of the test air-
¢raft was never as loud as that of Flight 280/D on April 22, 1966, and that most
of the flights were conducted at too high an altitude. Witnesses agreed that che
probable route of flight was over a point ome mile north of the Ardmore Beacon,
then on a magnetic heading of approximately 071 degrees until at a point approxi-
mately one mile north of the Ardmore Municipal Airport, at which time & turn te
the right was begun,

1,16 Mediecal Imvestigation

Autopeies werr perforsce on Lbs three Flight crewmembers and the causes of
death were: Gajpro | cither muliipie onjuries or coronary artery arterioscler-
pses; Flrst Officer, injuries; and the (light Engineer, injuries. In view of the
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findings &s to the cause of death of the caprain, an investigstion was made inte
his medical hiscory.

The autopey prococol of the captain stated he had severe arteriosclerosis
with calcification and brittleness of the coromary arteries. MHicroscopic exami-
natisn of the heare revealed microscopiec foci of fibrocytes with brown pigment
laden macrophagea and a few lymphocytes. There were alsc arcas of bands of pink
acellular scar tissue and mild focal perivascular fatty infiltration. The myo-
cardium for the most part was free of scarring and no fresh infarcts were
demonstrable.

There was & fracture of the right ulne, (large bone of the forearm) a frac-
ture of the lefr lateral epicondyle, (outer elbow) and a fracture of the left
index and ring fingers. Additionmally, there were fractures of the skull, both
legs, multiple vib fractures and internal injuries.

Fost-mortem examination of the copilor revealed in sddition to other injuries,
8 conminuted fracture of the right humerus; a comminuted fracture of the right
ulnar and radial bones, proximal third; fractures of the metacarpal head of the
thumb of the right hand; & compound comminuted fracture of the left thumb; and
a fracture dislocatlon through the medial epicondyle.

Autopsies of the other crewmembers revealed traumstic injuries consistent
with severe decelerative forces experienced during the accident. There was no
evidence of pre-existing diseases which would render them incapable of perform-
ing their duties.

The pathologist who performed the autopsy testified at the public hearing
to amplify the remarks of the autopsy protocol. He testified that his examina-
tion of the captainis heart revealed "severe and very vast coronary artericscla-
rosis which, because of the severity, precluded cutting or sectioning at the
sceng” (of the autopsy). He described artericsclerecsis of the coronary arterias
as a disease process which causes nmarrowing of the lumens through which the blood
flows, and slows and precludes the cerrying of a full volume of hlood which
carries the oxygen to the heart. The gross impression of severe coronary artery
artericsclercsis was confirmed by microscoplc examination. He stated that he be-
lieved the arcericsclerosis was of long duration and imvolved all of the major
branches of the cercnary eirculation. In some cases the lumens through which the
blood should flow were so small that it was necessary to use a microscope to see
them.

He described the arteries as being calcified which meant to him that the
disease was of long duration, in excess of & couple of years. He described coro-
nary insufficiency as a condition where an insufficient volume of oxygen bearing
bleed is supplied to the heart muscle to maintain it under varicus situations.
This demand is increased when the heart has addicional activicy to perform. In
his opinion, the arteripsclerosis found in the captein's heart was sufficiently
advanced to result in coronary insufficiency. He also stated that it was pos-
siblae to have a coronary Insufficiency without & demonatrable thrombus or &
hemorrhege in the plaque. Thrombosis was described as a plugging or clogging of
the lumen with a clot, while & plaque hemorrhage occurs around the lumen into
the arteriosclerotic process in the arterial well. The hemorrhage enlarges the
pleque and occcludes the lumen 8o as to compromise the blood flow through the area.
Both can result in an occlusion. He stated thet angina pain prior to the sccident
cannot be established by pathological findings. He did not list a single cause
of death in the captain's case because he stated the captain could have died from
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either heart disease or traumatic Injuries. He was asked to compare the captain's
heart condition with conditlons of persons whose cause of death was designated as
an acubte coronaty insufficiency, end stated that in the absence of other injuries
or other findings he would feel that the captain's death was due to coronary in=
suf ficiency.

The doctor described the Eracctures of cthe hands and arms of the two pilots
and noted that the difference appeared to be that the first officer suffered
fractures of both cthumbs while the captain's thumbs were not broken but two fin-
gers were#. He was unable to express an opinion &5 to whather the captain was re-
laxed at the time of impact or that the First officer may have had comtrel of the
alrcrafe, based on the injuries each suffered in the crash,

Another pathologist, who had parcicipated in autopsies of many aircraft acci-
dent victims, testifled that cthere was without doubt coronary insufficlency pres-
ent in the captaints heart. He Further testified that his review of the captain's
medical records showed that they reflected all the symptoms of a coromary insuf-
ficiency end the findings of the autopsy reinforced his opinion. He stated that
it would not be possible to detect angina by pathological means. He also testi-
fied that if the traumatic injuries suffered by the captain had not been present,
the captain's death would have been actributed unequivecally to corcnary arteri-
osclerosis. In his opinion the probability of a patient with the captain's de-
gree of arceriosclerosis having a coromary insufficiency and sudden death was
quite high. He testified chat given the circumstances under which the captain
had been operating, in his physical condition, it was medically probable that the
captain could have suffered anginal pains and that there is a reasonable medical
probabilicy chat he may have experienced sudden death from coronary artery dis-
ease prior to impsct.

He compared the injuries suffered by the captain and the firsc officer, with
particular reference to the injuries they suatained te their upper extremities.
He testifiad ehat it has been his experience that the injuries to the Eirst offi-
cer's hands and arms were indicative of his hands being on the controls of the
aircreft at the time of impact. Guch injuries ware nat found on the captaints
hands.

Ani pvistion medical examiner, who was also a Elight surgeon end cardio-
vascular specialisc, tescified he had reviewed the captain's medical record oh-
tained from his personal physicisn. These records revealed that the firat in-
dications of coronary artery disease were reported in December 1947. From thac
time until 1950 there were many visics, the records of which presented inereasing
evidence; from n historical standpoint, that the captain was having difficulcy
with his heare. From 1950 until 1963 there i{s no record of any complaints about
the patient's heart; but from 1963 until his lagt visit on April 11, 1966, there
was an indication that the patient was having Increasing symptoms that were re-
lated eo his heart. The symptoms were primarily pain in the chest with radiation
down the Left arm, apprehension, and increase in heart rate. These symptoms were
characterized gs those thet come from heart disease.

During the pericds covered by the medical records reviewed, the captain re-
celved prescriptions for warious medications including aminophyllin, nitroglycerin,
and Pericrate. The mitroglycerin was to be taken for relief of pain at flrsc but
later the patient was advised to teke them prophylactically to preclude the cccur-
ence of pain. From November 1963 on, tha physician prescribed a dosage of four
Peritrate cablecs daily. The prescription records show that thig prescriprion
was Filled 26 times during this period.
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The records also revealed that from October 1962 until the time of the
gccident, the captain was being treated for diabetes with a prescripcion of 172
an Orinase tablet daily. The records show that this treatment apparently con-
trelled the diabetes with only occasional sugar spilling being reported.

During these periods of treatment the captain was taking semi-annual FAA
Class 1 flight physicals as a part of his airline pilet transport rating license
requirements. A review of the medical history portiom of the application com-
pleted by the captain shows that he always denied having had either heart dis-
ease or dlabetes. He alsc denied, in the more recent applications, having con-
sulted & physician or hling under medication.

The witness testified that Peritrate is & drug that dilaces the arterial
pystem and it is believed that it dilates preferemtially and better the COTON&LY
vessels than others. He was not awsre of this drug being prescribed for any=
thing other than cardiovascular disease.

He testified that nitroglycerin is also a dilator of the arterial syatem.
Preferenclally it dilates the coronary arteries and is a very rapid acting medi-
cation because it is rapidly absorbed and its effect is also rapidly dissipated.
Ordinarily the patient is advised to have the tablets handy at all times and tao
take them at the first sign of discomfort. Also, if the patient knows certain
activity would produce discomfort end knows under particular circumstances that
he must carry out that activity, he might take the tablet prophylactically to
prevent difficulty. He also testified that {f the taking of Feritrate was dis-
continued, ome might expect the patient would have more difficulty with pain.

He cestified that when a patient sufferad angina pain he would be handi-
capped in the performance of whatever he was doing, distrected by the discemfort,
and on occasions actually incapacitated. He stated that there was a probabilicy
that a person with this type of severe coronary artery disease would suffer sud-
den death. Such an attack would probably include sudden unconsciousness, pos-
gibly within 7 to 12 seconds. This could occur under circumstances that would
induce coronary Insufficiency. He also testified that given the circumstances
of this flight, with the captain in the condition he was, that It was very likely
the patient would experience angina pains. Further, the possibilicy of sudden
death would have been high in this patient.

A toxicologist testified at the public hearing regarding tests he performed
on specimens taken from the captaints body. He also testified regarding his
tescs of two types of pllls, & container of paper tape, and a small empty pre- *
scription bottle labled with the caprain's name, which were recovered after the
accident. There were no pills in the bottle, but there was a residue in the
botcle which was analyzed. He was alsc supplied with a sample of embalming Eluid
used in embalming the captain's body.l/

The specimens from the captain's body were tested for determination of
alcohol, carbon monoxide, acidic, basic, and neutral drugs, cholinesterase in-
hibitors, and blood sugar. The other materisls were tested to dutur-inu the ac-
tive ingredients in them and for identification of the tape.

He reported that there was no ethyl alcohol detected in the blood sample
and there was only a trace of carbon monoxide, The embalming £luid contained

7/ The captain's body was embalmed before the autopsy was performed.
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methyl alcohol, but not ethyl aleohol. Mo acidic drugs were detected in che
blood or liver tissue. Traces of material having the properties of tolbutemide
were obtained from the liver tissue but the quantity was insufficient for iden-
tificacion except by chromatograph RF and U V Spectrum. WMo neutral drugs includ-
ing nitroglycerin were detected in the blood or liver tissue.

Examination of a "Tabloid" tablet rewealed it comtained salicylate, phensc-
etin, caffeine and cedeine. The quantity of codeine is equivalent to the amount
in a tablet containing one=-half grain of codeine. Two other tablets did not con-
tain opium alkaloids, saccharin or atrophine, but did give a positive test for the
presence of nitroglycerin. The paper tape was identified as "Glucose Tes-Tape!
normally employed for testing for sugar in the urine. The residue in the botcle
contained salicylace, phenacetin, caffeine, and codeine.

He identified tolbutamide as an agent which a patient might take to Iinflu-
ence the level of blood sugar. He actached no significance to the relatively
low blood sugar reading in the captain's blood beécause of the type and numbar of
injuries suffered by the captain.

Testimony taken during a previous aircraft sccident .1.rnl'-|:n|:igal;1|:\.'|:t§"Ir revealed
that a heart with evidence of severe coronary artericsclerosis smd advanced coro=-
nary arceriocaclerotic heart disease is identified by showing large areas of fi-
brous scarring. This i3 consldered evidence of long standing previous disease.
The scarcing is caused by a lack of oxygen supplied to cthe muscle fiber which
causes the muscle to die and be replaced by fibrous scar tlssue. The period of
time involved would be several months at least. FPeople who suffer from arteri-
osclerotic heart disease or coronary arteriocsclercsis are likely to suffer sudden
collapse or death as a result of this condition. The witness testified, that in
that case, a landing accident under inmstrument £light conditiems, the possibility
was very high that the pilot died of & heart attack. He stated that it 1s known
that people who have advanced artericsclerstic heart disesse suddenly collapse and
die of that particular disease, particularly under conditions of either physical
or mental stress. He also testified that literature in sercspace medicine indi-
cates that pilots whe are landing or taking off in aircraft do have higher blood
pregsure durlng those perlods and pilot stress 13 also indicated by i{ncreased
pulse rate, increased respiration, and other symptoms, when compared with straight
and leval flight. He was unable to describe what action a person suffering such
an attach might take but seme victims deuble over forward, some pecple just grasp
their chest and lean over backwards. There is no hard and fast rule.

A heart specialist testified, in the previous invescigation, thuat it was
possible for a person to have severe coronary artery disease and yet have a
normal electrocardicgram. It would be possible for a patient to have this type
of heast disease and an examining physlcian would not be able to detect it without
the pacient's cooperation. He also testified that coronmary artery insufficiency
may manifest itself by heart pain (angina pectoris) or may lead to certain conduc-
tion disturbances known as arrhythmias and may also lead to heart failure (myo-
cardial infarction). Myocardial infarction may be manifested by pain, sudden
shock or collapse, sudden episodes of loss of comsciousnmess, palpitatiom, or es-
treme shortness of breath.

He testified chat the best test to disgnose coronary beacrt disease is a
history of angina pectoris with or without corroborative evidence of an

B/ Flying Tlger, North Hollywood, California, December 14, 1962 - SA-389,
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electrocardiogram. The actual estahlishment of heart pein is one of the most im-
portant tools in such diagneosis and the patient could, by falling to reveal a
history of such pain, prevent the diagnosis.

A pathologist also testified in the previous investigation that in the ab-
sence of evidence of acute ischemla he¢ was not in a position to state with cer-
taincy that the changes present caused pilot incapacitestion. Fersons with this
degree of coronary arteriosclercsis are known to be subject to sudden death or
incapacitation from acute coromary insufficiemcy. Any conclusion of pillet inca-
pacitation must be based on gross and microscopic findings and a careful considera-
tion of other corroborative evidence of the facte, conditions, and circumstances
surrounding the accident.

2. ANALYS1S AND CONCLUSIONS

2.1 Analysis

The maintenance discrepancies discovered during the course of this investi-
gation did not contribute to the ceuse of this accident. There was a lack of
knowledge on the part of the company inspection and maintenance department with
respect to the operation, servicing, and maintaining of the flight recorder.
There was no training or course of instruction reletive te the servicing of the
£light recorder within the aircraft. Subsequent to the accident, these defi-
clencles were corrected.

The condition of the torquemeter pickups, the compressor sections and the
turbine assemblies indicates that the four engines were rotating and developing 5
power at fmpact. Although the TIT gage readings do not indicate the same horse-
power level as deteéermined by the propeller blade angles and true airspeed calcula=-
tions, they do indicace a level of power. This difference is probably due to the
continued operation of the fuel control system afrer initial impact occurred and
while some electrical power was still available. The fast acting control would,
in this time interval, change fuel flow and temperature. However, the combined
results of the two independent exsminations are valid indications of power de-

velopment at Impact.

All structural components were intact and capable of normal operation prior
to initial dmpact. The landing gear was fully extended, and the fleps were ex-
tended 78 percent, indicating the crew had the aireraft in an approach configura-
tion, with the intention of landing at Ardmore,

The crew had more than & casual interest in obtaining current weather condi-
tions at Ardmore, as evidenced by thelr many contacts en route. At the time of the
sccident, an inverted trough extended from northeast to southwest, just a few miles
west of the Ardmore Municipal Adrport. Radar weather observations and photographs
showed a line of thunderstorms and moderate rain showers which are conaidered to
have been associated with the trough.

Although the ceiling and surface visibility conditions at the airport were
officially reported above approved circling landing minisums, at the accident
site, the ceiling could have been on the order of 100-200 feet sky obscured with
1/4 ee 1/2 mile visibility in the very light rain shewers and fog. The winds aloft
at 1,000 and 2,000 feet m.5.l., were 140 to 150 degrees, 18-20 knots, and 160 to
170 degrees, 28-30 knets respectively. For several hours Ardmore had been report-
ing weather conditions which wore very clese to instrument approach minimums for
the airport, and the crew became aware of this fact early in the flight.
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At 2003, Flight 280/D was cleared to 7,000 feer following the crew's re-
quest for a lower altitude. Approximately 3 minutes latér, a clédrance to pro-
coed via direct Duncan VOR, direct to the Ardmore Radic Bescon was received in
accordance with the crew's request. The flight was also provided with the ad-
visory concerning the location of radar-observed storm cells 15 miles west of
Ardmore. The flight crew then advised their Ardmore estimate was 2028, and re-
quested and were given the 1957 Ardmore weather.

At 2007, and for a period of 2 minutes and 25 seconds thercafter, the Fort
Worth ARTCC attempted to contact Flight 280/D. It was during this time that the
first officer had switched frequencies to obtain weather information from the
Ardmore F55 specialist. Following the termination of his contact with the Ard-
more F35 specialist, contact was again made with the Fort Worth ARTCC. During
this time, the captain should have heard the Fort Worth ARTCC controllerts call
and acknowledged it. It is believed thar the caprzin was elsoc interested in
monitoring the F55 transmissions and he did not hear the ARTOC calling. The
Elight was then cleared for an approach to the Ardmore Alrport, radar service
was terminated, and at 2018, the flight was requested to contact Ardmore Radio
on 126.7 mes. Except for the brief communications discrepancy, f£light operations
during the en route descent to the Ardmore Radio EBeacon were routine.

At approximately 2019, Flight 280/D was 15 miles west of the Ardmore Radio
Beacon at 5,000 feet, having been cleared to the Ardmore Alcport to crulse at
5,000 feer. With this type of clearance, the flight was allowed to choose any
approved type of approach into the Ardmore Municipal Airport and to descend at
the pilot's discretion without further clearance Erom ARTCC.

At 2026, Ardmore Badio reguested Flighe 280/D'a position and was advised
they were over the beacon inbound. According to ground witnesses who observed
or heard the original flight and watched and/or listened to the fly-bys, the alir=-
creft passed approximately one mile north of the beacon and turned to the north-
east establishing a track of approximataly 071 degrees magnetic.

Under the provisions of the approach clearsnce issued to the flight, selec-
tion of the epproach procedure to be utilized was left entirely to the pilot.
The pilot's cholce was an ADF approach, since he reguested clesrance to the Ard-
more Radio Beacon shortly after they began their em route descent; before reach-
ing the beacon they asked the FS85 for lights on rumway 8; and the flipht reporced
te the F53 controller inbound over the Radio Beacon.

The probable reason for the plloc's decision to execute the ADF approach was
that this procedure was the only one that &uthorized a straight-in approach and
it provided the lowest weatheér minimums at Ardmore.

Ueilizing ARTCC data, witness {nformation, and simulated flight test daca,
the approximate flight of the aircraft was reconstructed. The significant fac-
tors revealed were: the track over the ground placed the afrcraft approximately
one mile north of the Ardmore Badio Beacon at the time of passage; the track from
the beacon to the airport placed the saircraft about 1-3/4 to 2 miles north of run-
way 8, in an east-northeasterly direction; and the aircrafrfs alcitude varied from
1,200 feet m.s.l. to 963 feet m.s.l. during the lest minute and 15 seconds of
Elighe.
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Beacon Passage

There are several possible reasons for the alrcraft passing one mile nerth
of the Ardmore Radio Beaconm, instead of over it, at station passage. The first
was that the crew failed to correct for wind drift and allowed the aircraft to
drift to the morth. The second was that the ADF was malfunctioning; however,
this could have been monitored with the use of the Ardmore VOE and DHE backup,
both of which were tuned to their respective frequencies and were operating sat-
isfactorily up to impact, according to checks made subsequent to the accident.
The third and most probsbla reason for being ome mile nerth of the Ardmore Radio
Beacon was that the crew of Flight 280/D, using airborne radar, was circumnavi=-
gating radar eche activiey 12 to 15 miles west of the beacon as well as an iso-
lated radar dcho near the beacon, and that the flight deviated accordingly.

Magnetic Track

The aircrafets altitude at station passasge should have been not less than
2,300 feat. The magnetic track from the Ardmore beacon to rumway B was 076 de-
grees. It was calculated that Flight 280/D established a magnetic track after
station passage of approximstely 071 degrees. The aircraft was cbserved by a
witness 1% miles nmorthwest of the airport at approximately 1,160 feet m.s.l.,
and the average winds from statlion passage to this witness location were from
170 degrees at 27 knots. This would have introduced a drift of 10 degrees to
the lefc. Since the alrcerafr was tracking 071 degrees magneric, the aircraft
would have been flying on & magnetic heading of 081 degrees.

The magnetic heading of OBL degrees is 5 degrees farther right than the
approach bearing of 076 degrees. It can be assumed that the crew turned to 081
degrees, attempting to correct for the cne mile morth deviation, and to inter=
cept the (76-degree bearing. However, because the winds were stronger than they
anticipated, approximately 10 degrees of left drift was encountered and the ap-
proximate magnetic track of the aircrafc became 071 degrees.

Descent Below Minimums

The aircrafc's descent path, just pricr to impact, was determined co be
spproximately 7.2 degrees and the calculated wing attitude was approximately ten
degrees right-wing down at impact. Using this angle of descent and an alrspeed
of approwximately 150 knots at time of impact, the aircraft would have had an
average descent rate of 1,950 feet per minute. A losa of 197 feet (1,160 feat
down to 963 feet) &t this rate of descent would teke approximately & seconds.

Flight 280/D should not have descended below 1,362 feet m.s.l., unleéss the
alrcraft was clear of clouds. It has been determined that the aircraft did de-
scend to approximarely 1,160 faet, at which aleitude it was chserved north of
the alrport, and it crashed at %63 m.s.l. Since the ceiling was reported to be
ragged, it ia believed the crew descended below 1,362 feet in order to maintain
visual Elight and remasin clear of clouds. The only obstruction within 5 miles
of their approach path higher tham 1,160 feet was 2 redioc tower lecated 5 miles
north of the beacon which was 1,379 feet m.s.l. The highest obstruction in the
vicinity of the alrport was located 2 miles noxth of the airport and was 1,075
feet above mes.l. This was a ctower located atop the Arbuckle Mountains which had
an average terrain elevation of 1,000 feet m.s.l.
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Two miles norchwest of the airpore, the aircrafc was sighted by a witness.
Ground witnesses indicate Flight 280/D continued to track approximetely 071 de=
grees magnetic until it was one mile north of the airport boundary. At this time
and position, the FS5 specialist at Ardmore had the aircreft im sight, and the
crew raquested a change of lights Erom runway B to rumway 12.

Based on the identification of the first officer's voice on the radio and
common custom and practice in alr carrier operations, the Board concludes the
captain was Elying the afrcraft,

The ceptein knew his position when the request was made to change the lights
and being Familiar with the terrain surrounding the airport, he would not have
intentionally descended below the altitude of 1,160 feet m.a.l. If the crew had
encountered cloud conditions or rain which obscured cheir visibilicy, the captain
or the first officer would not have intentionally allowed the aircraft to descend
belew 1,160 feet m.s.1., while over the Arbuckle Mountains.

45 to why the aircraft was permitted to descend to 963 feet m.s.l., the Board
cen rule out melfunction of the control system, airframe failure, powerplant fail-
ure; interference with the crew by unauthorized persons; and altimeter error,
since the evidence of the Investigation established that none of these facters
exisced.

It has been established that power was applied and the alrcraft was rotated
noseup [(mmediately prior to impact. This is confirmed by physical evidence at
the scene and by the statements of several surviving passengers. There was no
mention of a negative "g" force or pushover in the last few seconds prier te im-
pact by these same survivors. The Beard believes the sharp left eturn described
by surviving passengers was the motion asscociated with & pllot rolling out of &
turn to the right te regain a level flight artitude rather than s turn to the
left from a level [light atticude. With neo outside reference on which to base the
attitude of the aircraft the passengers would not be able te tell which esccurred,
but the attitude of the aircraft, right-wing down at impact, indicates that the
aircraft was more likely rolling out of & turn to the right than into a turnm to
the lefc.

An intentional descent at 1,950 feet per minute for the last 6 seconds of
flight could have been the result of spatial disorientation, an attempt to main-
tain visual flight and keep the field in sight, or pilot incapacitation.

Spatial disorientation might conceivably have resulted while the captain was
trying to keep the alrport in sighc, and he may heve sssumed the aircraft was in
8 climbing maneuver. His reaction to this type of disprientation would be a
definite pushover of the yoke. This would have introduced a negative "g" force
which would have been felt by passengers. None of the surviving passengers fele
a negative "g" force of this magnitude during the last few maneuvers prier to im-
pact end therefore the Hoard concludes that spacial disorientation did mot ini-
tiate the accident sequence.

Concerning the attempt to maintain visual E£light, it is wery doubtful that
the captain would push the aircrafc over in order to keep the field im
sight because of the high terrain in this vicinity. Even if this had bean done,
power addition and rotatiom would net necessarily have been utilized. It would

have been impessible to see the hills or trees at night because of the lack of
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lighting and the adverse weather conditions. It iz concluded that the captain
would not intentienally descend below 1,160 feet m.s.l., in order to keep the
field in sight on encountering clouwd conditions.

The evidence points toward the probability that Captain Figman became in-
capacitated prior to the last & seconds of flight and the aircraft went into an
uncontrolled descending right bank. A pathologist who participated in the in-
vestigation and who has performed autopsies on over 2,000 air-crash victims stated
that the fractured condition of the Eirst officer's hands and arms was of such a
nature that it indicated he had control of the aircrafe and had his hands on the
controls at the time of impact. Further, evidence revealed that the captain did
not have comparative or similar fractures on his hands and arms.

It is probable thar the captain entered a standard rate turn to the right
in preparation for making a downwind leg for landing on rumway 30, While turn=-
ing through a heading of 142 degrees, the captain may have collapsed permitting
the aircraft to enter a sink rate of 1,950 feet per minute.

The first officer, who was probably looking out the right window and keep=-
ing the field in sighc, may have been warned of the event by the flight engineer,
or noticed the change in attitude. His immediate reaction would have been to
grab the control wheel and order more power. It would take approximately 3 to 5
saconds for the first cfficer to effectively respond and grasp the contrels. An
additional 1.5 seconds would be required for the aircraft to respond and rotate
through an attitude of 12 degrees. Since it would take approximately 6 seconds
to descend from 1,160 feet to 963 feet, the first officer would be unable to pre-
veént a collision with the ground under these conditions.

The Board, after reviewing all the evidence relating teo thé captain's
physical condition and medical history, the cardiclogists' testimony not only
in this but in another case, and the enviromnment in which the captain was func-
tioning, concludes that he became incapacitated during the final stages of the
approach. Whether the captain slumped over the wheel, rolled slowly into an ex-
cessive rate of bank, or fell back in the seat allowing the aircraft to roll
slowly into a bank, with no back pressure applied to the controls, cannot be de-
termined. However, if any of these situations did occur while the first officer's
attention was distracted by attempting to keep the airport or rurway in sight,
the results would be very much the same. The cime necessary for the first officer
to see and recognize the problem and take corrective action, coupled with the re-
sponse time of the aircraft to the corrective action, was more than the time
available for recovery, and the result was impact with the ground.

Consideration was given to the possibility that downdraft turbulence from a
thunderstorm lecated directly over the acclident site caused a rapid loss of al-
titude and impact with the ground. We can find no evidence of a thunderstorm in
the area of the accident other than the one reported near the radio beacon, ap=-
proximately & miles from the accident site. Additionally, had the crew bean re-
sisting the effects of a downdraft at the time of the accident, the aircrafe's
attitude would have been nose high rather than nose low as found in this case.

2.2 Conclusions
a. Findings

1. All structural compoments were intact and capable of normal
operation prior to initial impact.
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2. The powerplants were developing power at Impact and were not &
factor in this accident.

3. The flight recorder was not properly checked, maintained or
serviced and wes not operating during the last £light. This was not a causal
factor in this accident,

4, The aircraft was within weight and balance limitecions.

3, The Flight was provided with current weather reports and it is
concluded that while thunderstorms in the area may have affected the flight's
progress, thunderstorms are not in direct csusal relationship to the sccident.

6., The first cfficer and flight engineer were properly certificaced
for this Elight.

7. While the captain was properly cercificated for this Elight, the
FAA would not have issued him a medical certificate had they been aware of his
true medical history.

B, Captain Pigman had & history of heart trouble extending back 18
years, and a history of diabetes extending back 3% years.

%, Because the first officer was operating the radie in the terminal
area, the Board believes the captain was flying the aircraft during the attempted
instrument approach.

10. The captain falled to complete a stralght-in ADF approach to run-
way 8. This failure was probably & result of his efforts to avoid a thunder-
storm in the vicinity of the radio beacon.

1l. Afrer falling to complete the approach to runway 8, he flew
north of the airport proceeding to &n approach and landing on rumway 30.

12, While actempting a right turm the captaln experienced a coronary
insufficiency and became imcapable of contreolling the aircraft causing the air-
erafr to descend rapidly towards the terrain.

13. The lew altirude and high rate of descent precluded a safe recovery
by the first officer.

14, The captain and first officer had been aloft approximately 11 hours
during 16 hours duty time. While this time is not in excess of appropriate crew
rest requirements, cthe Board believes the 16 hours of duty time contributed to the
captain's susceptibility to incepacitation.

The Board is concerned by the fact that the captain, who in this instance was
also the president of the air carrier, had an established medical history of car-
diovascular disesase and diabetes mellitus, both of which are disqualifying for the
issuance of a first-class medical certificace, end that he deliberately Falsified
his application for this certificate. We are aware that cardiovascular disease
and diabetes mellitus could remain undetected during the course of a firsc-class
medical examination. There have been numercus Iinstances wherea flight crewmember
has become incapacitated from cardiovascular disease while at the controls of an
air carrier airplane or just subseguent to flight.
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The failure of the pillot of Flighet 2B0/D or sny pilet exercising commercial
peivileges co disclese his total medical history by falslfying his application
for a medical certificace, places in jecpardy the lives of not only those passen-
gers aboard an aircrafe but the lives of the crewmembars as wall.

The Board, in conjunction with the FAA, s exploring ways to improve the
quality of medical information received from pilots, is attempting to improve
the state of the art of medical diagnoses of pilots, and is exploring the possi-
bility of removing legal restraints which prevent physicians from reporting im-
Enmatim;. of importance to the maintenance of aviation safety. (See Attachments
2 and 3.

b. Probable Cause

The Board determines the probable cause of this accident was the in=-
capacitation, due to a coronary insufficiency, of the pilot-in-cosmand at a
critical peoint during a wisual, clrcling approach being conducted under instru-
ment flight condicions.

BY THE CIVIL AEROMAUTICS BOARD:

/8/ CHAELES 5. MURFHY
Chairman

/s/ ROBERT T. MURPHY
Vice Chairman

/s G. JOSEPH MINETTL
Member

/8¢ WHITHEY GILLILLAND
Hember

Js3/ JOHN €. ADAMS
Hember
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ATTACHMENT ¢ 2

COPY CIVIL AERCHAUTICS BOARD
Washington, D. €. 20428

Honorable William F. McKee Mey 5, 1966
Admipistrater

Federal Aviation Agency

Washington, D. C. 20553

Degr General MoKee:

Qur investigation of the fatal geeident invelving American Flyers
Adrline Corp., on April 22, 1986, has revealed a situation which we
feel requires a review of the general procedures that apply to exam-
ining an applicant for af airman's medical certificate.

The ceptein involved in thiz aceldent had ah establiched medical
history of cardiovesculer disesse and disbetes mellitus dating back
to 1963. BEoth of these conditions are disqualifying for the issuance
of & first-class medical certificate. It is interesting to note that
the captain hed successfully completed a first-clasa medical examins-
tion on Februsry 22, 1966. We are aware that cardlovascular and
diabetes mallitus could remain undetected during the course of n
first-class medical examivation. However, these conditions must have
been detected by cliniecasl diagnosis in the past, since the Reglonal
Flight Surgecn, Doctor Gibborns,; during an interview with the captain's
physician, determined that the captain had been on certain drugs for
gepproximately three years (nitroglycerine) for the treatment of cardi-
gvascular disease.

Unfortunately, this findisg capnot be consideéered ah isolated case.
It mppears that cerdlovascular disesse is s continuing problem in
gviation safety. Although the Board has attributed the probable cpuse
of only one glr carrier mgoclident to this dlsease; Flying Tiger Line
I-10LGA st Burbank, Californis, on December 14, 1962, 1t has been
suspect on other air carrier accldents; such as Allegheny Alrlines;
Martin-202 at Williamsport, Pennsylvenia, December 1, 1950; Delts Adr
Lines Convair-880 st Atlanta, Georgis, May 23, 1960, snd Flying Tiger
Line L[-1049 at San Brunp, Californis, December 2h, 196k,

There have been a momber of instances vhere a flight crew hembar
has become incapacitated from cardiovasculsr disease while st the con-
trols of sn alr cerrier sirplane or Jjust subseguent or prior to a
flight. Our records cootein the following instances;:

Date Location GCarrier AMroraft ‘Type of Incident
i2/22/61  Idlewild, New York AL ne-6 Captain died while
deplaning
11/28f/62 Hertford, Conneeticut MOM Captain died- shortly

after deplening

coPY
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Honoreble William F. MrKee (2]

Date Locaticn Carrier Adreraft Type of Incident
/1462 Prestwick, Beotland FTLX L-10kg Copilot expired
during flight
11/16/62 Yucatan, Mexico PAMA ro-A Captain suffered
fatal hesrt attack
during flight
&/2/63 Anchorage, Alaska WA oc-f Captain suffered
fatel heart attack
qf26/65 O'Hare, I1linois DAL Pilot suffered

fatal heart attack
getting aboard
airoraft

10/18/6L Hector, California WAL C-£8 Captain suffered
fatal hegrt attack
during flight

2fe5/66 Q'Hure, Illincis EIF BAC-111 Captain suffered
fatal heart attack
during landing roll

In eddition to the aforementioned elr carrier accident, our records
on general avistion accidents indlcate that & heart condition either caused
pr was suspected in five cases in 1959, seven cases in 1960, =ix ceses In
1061, three cases in 1962, one case in 1963, Cive cases in 1964, snd ten
cases in 1965,

In view of Lhe foregoing, we recommend ithat methode of detecting medicsl
deficierncies be Teviewed to ascertaln whether 1t 1s pogsible and practicable
to improve such methods of debestion, particularly during first-class medical
examinatlions.

This matter has been soordinated with Mr. Arvin 0. Basnight, Associate
Administrator for Progrems. Representetives of ocur Buresu of Safety will
be svallable for further coordination, 1f so desired.

Sincerely yours,

Is/

cCory



COPY ATTACHMENT # 3

FEDERAL AVIATION AGENCY
Washington, D. C. 20553

May 23, 1966

CFFICE OF THE
ATMINTIETRATOR

Depr Mr. Chairman:

This is in reply to your letter of May 5, 1966, in which you dilscuss
the preliminpry findings of investigation of the accident om April 22,
1966, involving an eireraft of American Flyers Alrlines Corperastion.

In your letter you recommended that methods of detecting medical
deficlencies be reviewed to determime if it is possible to lmprove
methods of detection, particularly with regard to potentially incapasi-
tating heart conditions.

This matter has been considered at some length by ouwr Office of Aviation
Medicine. Pertinent aspects of this problem have been brought together
in gome deteil in the efclosure to this letter. It also deals with
possible courses of motlon to be explored further. We belleve 1t would
be desgirable to have a discuseion between members of our respective
gtaffs efter you have had an opportunity to review this document.

The problem of early detectlon of corpnary disesse 1s, of course, one
thet confronte the medical profession in general. Unfortunately the
gtate of the art of diagnosing this condition leaves a great deal to be
degired, particulerly in consideration of our responsiblility to essure
that pllots are physically sble to perform thelr duties with safety.

It is clear to me that, had we known a8 much sbout the medical”condition
of the pilot of the Americen Flyers aireraft as he and his physician
kaew, we would have declared him ineligible to hold an slrmen certificate.
Feilure of the piict to disclose this information, by falsification of
his applicetions for medicel certificates, denied us the most important
tool for the diagnosis of these conditions, nemely, an eccurate medicel
histery.

This suggests to us 8 poseible course of action to improve the gquality
of the medical information we receive for pilots. Treating physicians
are now under an obligation to thelr patients not to reveal %o others
informetion they aobtein in the course of the phyaician-patient
relationship. We are exploring the possibility of seelng to the removal
of any legel restraints which now prevent physiclans frem reporting, 4in
the public interest, information of vital importance to the maintenance
of aviation safety.

copY
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We look forward to further discussions with your staff on the sbove and
on other actions which might be taken to reduce the possibility of pilot
inrapaeitation as & cause of aircreft aceidents. Mr. Arvin 0. Basnight,
Assoociate Administrator for Programs, end Dr. P. V. Siegel, Federal Alr
Surgeon, will serve as my represeftatives for such discussions.

Sincerely,

/e

WILLIAM F. MoKEE
Administrator

Enclosure
Honorable Charles 3. Murphy

Cheirman, Civil Aeronsutics Board
Washington, D. C. 20438

CoFY
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CORONARY DISEASE AND ATR CARRIER

AIRCRAFT ACCIDENTS
May 13, 1966

I, Relationship of Coronary Disesse Found at Autopsy to Accident Causation

A, Historical considerations.

1. Medical investigetions of alrcraft accldents were initisted
by FAA in late 1959. Case sccumalatfion Just a little over
Blx years.

2. There is no knowledge of the megnitude of the problem prior to
1959.
a:. We cannot determine if the problem is increasing.
b. We canopt eveluste the effect of the electrocardicgraphic
examination reguirement which became effective in 1959.

3. GSince medical datse is so mew to the accident investigation
program, there is a need to put it in proper context with
other investigation data.

B. Bignificance of autopsy finding of coronary disease.

1. Extensive coronary occlusive disease lg often found at sutopsy
in deaths due to other causes.

2. In moet ceses no detectable pathological changes occur as
evidencs that ilncapacity existed or death cocurred prior o an
immedistely succeeding fatal traums.

3: The probability that incapacitation from coronary disemse was
the cause or contribubting factor in an elrcraft accldent {i:n.
the absence of survivors or witnesses of the incapscitetion)
cen be estsbiished only by the exclusion of ell other probable
causes. Only very rerely can the sutopsy or other evidence
establish this with medical certainty.

II. Regulatory Requirements, Certification and Review Systems

A, Medicel standerds for coronery disease.

1. The presence of coronary disease or history of symptoms or
other evidence of coronary disease, by regulation (FAR 67),
disguelifies g pilot from recelving medlcal certification
and exercising pillet privileges.

CoOPRY



Holders of Firet Class medical certificates (required for
exercising ATR privileges) must have an electrocardicgraphie
examination st the first exsmination after the age of 35 and
annually af'ter the age of 40,

Certification practices pertinent to the detectlion of corobary
diseasa.

1.

Reporting regquirements--applicaticon form completed by
spplicant under penslty of fine and/or imprisonment for falsi-
flcation.

a. Use of medication, type and purposse.

b. PFast or present heart trouble.

. Rejection for 1ifs insurance, militery service, atc.

d. Any medicel trestment within 5 years preceding gpplicaticn,

Review of examination results.

&. Any history or physicel findings suggesting the presefice
of heart dieesse or history of heart disease 1s followed
by obtaining all pertinent records and complete curdio-
vasculer axamination by a8 hesrt specialist.

b. Electrocardicgrams (when required by regulation) are
read by Agency medical speclelists.

e. Amy significant EXG sbnormality found {especislly any
evidence suggestive of coronary dicense) 1s followed
by complete cardiovescular exsminstion by s heart
specigliat.

When a history or other evidence of ¢oronary disease is
medically confirmed the applicant iz denied medical
certification.

Adrman appeals systems.
g. Perition to FAA Administrator for exemption from
regulaticns (FAR).

1) Orly one airiine pilot with history of coronary
disegse has obtained an exempiion which would permit
gerving a8 8 pilot in alr carrier paspenger operatlonsa.

2) Several exemptions have been fssued limiting pilot to
glr carrier cargo coperatlicons only.

b. Appesl of the Administrator's denial to the Civil

Asrpnentics Board.

1) In the past 5 years the CAB has ordered the issusnce
of Firet Class medical certificates to at least 3
giriine pllots for whom the Administrator hed denied
certification because of the dlagnosls of coronary
di seane,
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2) 4 pilots cther than sirline pdlots with a disgnosis
of coronary disessze were issued medical certificates on
aorder of the CAB in the past 5 years.

Frobability of Pilot Inflight Death Due %o Coronery Iisease, and

E_errienct to Date

4. Statistical estimstion of freguency of death of alrline piliots In
flight.
1. Basis for estimation.
8. Pllot age distribution.
b, Average anfual flight time per pllot.
oo  Inoidence of sudden death due to coronery dlsease in
211 7, 8, white males of similar age distribution.

2. Conclusion--approximastely 31 U, 8. pllots will die in flight
in air carrier operatlons each year.

B. Cases of reported alrline pllot deaths due to coronary disesse.
1. B8 deaths in flight, since 1552.
Z, 9 deaths either just before or Just efter flight, elnce 1556.

Detection of Coronary Disease in Pllots

4. ¥Wistory of sysptoms or other evidence of coronary disease.
1., The most important indication of its existence.
2. Freguently known by a treating physlcian.

3. More likely to be known by airlines which have medical
deparimenta.

B. Exsmining procedures.
1. Periodle standard electrocardiogram (now required).
2. Exercise electrocardiogram.
3, Angiccardiaogram.
L4, Veptorcardiogram.

. Ballistocardiogram.



V. FPoesible Improvements in Detection

A:. Improvements in obtelning history.

1. BReporting by treating physician.

&. The status of a physicisn's legsl responsibility to the
patient versue responsibpility to the publie ie nat well
esteblished, Oenerally m physician is lisble to suit
i1f informstion 1s relessed without the patient's consent.

b. The desirebility of obteining immunity to sult by state
legislative action could be explored.

2. Incressed medical surveillance by airlines.
8. Airlines with medical departments could incresse the
goope of medical coversge.
B, Airlines without medicel survelllsnce could establish
&8 survelllence program.

3. Obtelning medleal information in possession of airlines.
a. This is now prohibited by unilon/management agreements.
b. Thie would probably reduce the rate at which pilots
consult medical departments if mandatory reportirg to
FAA is required. Therefore, the benefits of a
prevetitive and supportive approsch to pllot health
could be adversely affected.

L. Rigorous, publicized enforcement ection for felsificstlion of
the medicsel applicetion should heve a deterrent effect on
pilots who might otherwlee consider comcealing information.

B Additionel examination requirements.

1. Oreater freguency and greater coverage of standsrd slectiro-
cardiographic examination.

a. Electrocardioprans could be required of gll gpir carrier
air craw.

b. The schedule for the electrocerdiographic requirsment
could be made more demanding. An EXKG could be required
at the first application for medical certification sfter
entering alr crew employment, at sge 25, st sge 30 and
ennually after age 35.

2. Exercise electrocardiograghy.
g. AL least one sirline with a medicel department now requires
sn exercise EEG at time of hiring, st sge 3% and annuglily
after gge 40.
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b. There are technieal difffculties due to the lack of
standerdizetion of EKG instruments, which resulte in
falge positive exercisze test results.

2. The criteriz for irterpretation of results are not
standard.

d. There 1s no sgreement among experts as to the wvalue of
this technique in gcreening for coronary disease.

e. If used; it should probebly only be performed and
interpreted by those few experts in the country who
have become established as competent in the use of
this technigue.

Vectorcardicgraphy.

a. Such examinations are generally avallsble at only the most
sophisticated medical centers.

b. In generel it glves no signifieant information not alresdy
ava’loble from careful reeding of a standard EKQ.

¢. Few experts are proficient in this technimue.

Anglocardlography.

8. Such exsminetions are svaileble only at the largest and
most sophistlcated medical centers.

b. Onoly & handful of experts are proficlent in the use of
this technique.

o, It inwlves threat to life even when performed by experts.

d. Its value as & screening technigue has not been fully
agtablished.

Ballistocardlography.

a. No standardized technique has been generally adopted.

b. It shows promise but needs more experimental work.

. It is gvallable at very Tew medical facilities.

d. Only a Tew experts are capsble of meking interpretations
of the results.

A: Prevalepce of coronary disesse and its complicaticons.

ll

Coronary disense 1s the most common cause of death in U. 3.
males.

Appreximately 60 percent of males im the U0-50 year age range
have evidence of coronsry disease on sutopsy. Many at younger
ages have similar findings.
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Between kO and 60 percent of persons who suffer = hesrt
attack dus to coromary disease have no prior history of
symptoms or other evidence of the existence of the
disease.

L. Persons with a history of & prior heart attack or other
evidence of coronery dizesse sre 10 times more likely to die
suddenly than perschs, iln the same age group, in whom there hae
been me indication of coronavy diszease.

B. Aress of posaible FAA action to improve detection.

1. Improvement in medlcal history.

a. Rigorous prosecution for faleification of the application
for medical certificate.

b. Promotion of stete legisistion which would permit tresting
physicians to report to FAR concerning potentially
incepacitating disease ik thelr patisnts who are pilots.

c. Fromotion of grester medicsl survelllance by elrlines.

d. Bducation of practicing physiclans concerning the poseible
consequences of such diseases in thelr pilot patients.

f_'l.‘l

Improvement in disgnoeis.

a. The possibility of requiring electrocardicgraphlc examl-
nation more frequently will be explqgred.

b. Other existing and developing diagnostic techniques will
be axplored for feasibility of application as screening
devices. None of these appesr to be appropriate for this
use gt this time.

5. Poesible regulatory acticns.

a. BEmployers of pilots (sirlines) could be sssigned
responsibility to ensure their pliots meet medical
regulatory requiressnts.

k. When practicel mesns for bebter detection of coronary disease
are fdentified they will be mede the subject of regulatory
requirements.



