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File No. 1.0010

NATIONAL TRANSPORTATION SAFETY BOARD
Washington. D.C. 20591
AIRCRAFT ACCIDENT REPORT

Adopted: December 29,1971

FLYING TIGER LINE. INC.
DOUGLAS DC-8-63F, N785FT
NAHA AIR BASE
OKINAWA. RYUKYU ISLANDS
JULY 27.1970

SYNOPSIS and broken cumuius clouds were reponed at
1.500 feet. Cumulonimbus were reportcd

Flying Tiger Line, fnc., Flight 45. a Douglas northwest-northeast of the station and sta

DC-8-63F, N785FT, on a cargo operation, tionary towering cumulus were existent in all
crashed into the water Off the approach end of  quadrants.
Runway 18 at Naha Air Base, Okinawa. Ryukyu Ground witnesses rcportcd that just north of
Islands, at approximately 1136 local time. July the approach end of Runway 18, there was a
27. 1970. The four crewmembers, the only heavy rain shower from which the aircraft
occupants of the aircraft. died as a result ofthe emerged at very low altitude just before it struck
accident. The aircraft was destroyed. the water.

The flight was making a precision radar ,” The National Transportation Safety Board
approach to Runway 18 at Naha when. at a determines that the probable cause of ¢his
point approximately 1 mile short of the touch- accident was an unairested rate of dexent due
down point. the aircraft’s rate of descent in- to inastention of the crew to instrument altitude
creased and the flight descended below the glide- references while the pilot was attempting to
path. While the radar controller was warning the establish outside visual conract in meteorological
crew that they were too low, the aircraft struck \  conditions which precluded such contact during
the water approximately 2.200 feet short of the that segment of a precision radar approach
threshold lights for Runway 18. inbound from the Decision Height.

The weather at the Naha Air Base. 8 minutes As a result ofa number of instrument ap-
prior o the accident. was reported to be: ceiling proach accidents that occurred in 1968 and
1.500 feet. visibility 7 miles in light rain show- early 1969. the National Transportation Safety
ers, winds variable at 5 knots. towering cumulus ~ bard made a number of recommendations
overhead and in all quadrants, altimeter setting regarding altitude awareness ¢o» the Admin-

29.84 inches, visibility to the north 1 mile. istrator of the Federal Aviation Administration
Scattered stratus clouds were reported at 1,000 (FAA). The Safety Board believes that the
feet and broken cumulus cluuds at 1,500 feet. Administrator should again reemphasize thow

A weather observation taken about 4 minutes altitude awareness recommendations to air
after the accident was: ceiling 1500 feet. visi-  carrier flight-supervisory and pilot personnel.
bifisy 10 miles in light rain showers. wind 360 Additional?y, tﬁe Safety Board recommends

at 8 knots, altimeter 29.83 inches, visibility to that: {1) company flight operating procedures
the north 1.5 miles. Scuttered cumulonimbus be amended to eliminate any uncertainties in



crew coordination and altitude callout proce-
dures during instrument approaches. and (2xhe
FAA issue excerpts of information contained in
this repore to stress to flightcrews the need for
continuous surveillance of flight instruments
when they are operating in meteorological con-
ditions similar to those discussed in this report.

1. INVESTIGATION
1.1 History of the Flight

Flying Tiger Line, Inc., Flight 45,a Douglas
DC-8.63, N785FT, was a reaularly scheduled
international cargo flight from Los Angeles,
California, to Da Nang Air Base, Republic of
Viet Nam, with scheduled intermediate stops at
San Francisco, California: Seattle. Washington:
Cold Bay. Alaska: Tokyo, Japan; Naha Air Base,
Okinawa; Hong Kong; and Cam-Kanh Bay,
Republic of Vict Nam.

Flight 45 departed Los Angeles at 2053} on
July 25. 1970, and. after en route stops at San
Francisco, Seattle. and Cold Bay, arrived at
lokyo at 2244. July 26. 1970. No significant
aircraft discrepancies were reported.

The flightcrew involved in the accident ar-
rived in Tokyo on Flighe 43 at 2032. July 26,
1970. after a flight of 6.2hours from Cold Bay.
Alaska. They checked into their hotel in Tokyo
at 2124 on July 26 and were called at 0630the
next morning to prepare for departure on Flight
45. The crew was picked up at the hotel at
0730 and transported to Tokyo International
Airport, where they arrived about 0810. The
scheduled departure rime for Flight 45 was 0740
but due to crew rest requirements, the departure
time was rescheduled for 0900, July 27. The
crew boarded the aircraft about 0830.and after
additional delay awaiting a ground power unit.
the flight departed the ramp at 0923 and towvk
off at 0929 on an Instrument Flight Rules (IFR)
flight plan for Naha Air Base, Okinawa. Tle
flight to Naha was cstimatcd at 2 hours and 3

AN times are local times, based on the 24-hour clock unless
otherwise specified.

minutes. Fuel aboard was computed at. 3 hours
47 minutes.

Flight 45 proceed=d without repurted dif-
ficulty to Okinnwa, aud was cleared for an en
route descent to an ait¢itude of 1,000 feet mean
sea level {m.s.l.) to make a precision radar ap-
proach to Runway 18 at Naha. The final ap-
proach controller established radar contact with
the aircraft 18 miles northwest of the airport at
1129. Flight 45 was then advised thar there was
construction equipment on the left side ofthe
runway at the approach end and on the right
side of the runway at the 3,000feet remaining
marker.

The approach was continued and. at 1131,
the flight was advised **. ..have reduced visi-
bility on final .., tower just advised approach
lights and strobe lights are on . ...” About 1132,
the captain mentioned a rain shower which was
regarded by someone in the cockpit to have
been over the field. At 1132:46, a new altimeter
setting of 25.84 inches was given to the crew
and acknowledged. The Cockpit Voice Recorder
(CVR) transcription indicates that the lunding
checklist. including full flaps. setcing of radio
altimeters, gear down and locked, and spoilers
armed. was completed at 1133:49.

At slightly less than 5miles from touchdown,
the crew was instructed to begin the descent
onto glidepath and was cleared to land. The
approach continued, with various heading
changes and, at 1134:53, the crew was advised
that they were slightly below the glidepath. 3
miles from touchdown. Additional vectors were
provided and, 2t 1135:07, a sound. similar to
the blowing of rain removal air, began; this
sound continued at a steady level to the end of
the CVR recording.

At 1135:14, 2 miles from touchdown. the
crew was again advised *. ..dropping slightly
below glidepath ...you have a 10 knot tail.
wind.”" At 1135:34, the controller advised the
crew that they were on glidepath.

At 1135:37. the controller advised the flight,
“'One nile from touchdown. slightly left of
course, turn left heading one eight five — turn
left heading one eight two."" At 1135:42, an
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unidentified person in the cockpit said,
""hundred feet." At 1135:43, the controller said
At minimum altitude, going well below glide-
path, too low. .... and at 1135:46, the record.
ing of his voice ended. At 1135:44, during the
above transmission an unidentified person in the
cockpit said, ""seventy feet" and, at 1135:44.5,
he said, ""It's fifty feet."" The last comment was
ended at 1135:45.5 by an electrical interruption
to the recorder. and all recording stopped at
1135:46.

Ground witnesses reported that the aircratt
broke out of heavy rain and low clouds at an
estimated altitude of 75 to 100 feet. Several
witnesses thought the aircraft was too low to
make a safe landing.

The aircraft struck the wate: approximately
2,200 feet short of the runway threshald lights.
The water in the accident area varied in depth
from 6to 70 feet.

The accident occurred in daylight at sea level
elevation. The location was latitude 26° 13" N..
longitude 127" 3" E.

1.2 Injuriesto Persons

Injuries Crew Passengers Qthers

Fatal 4 0 0
Nonfatal a 0 0
None 0 0

1.3 Damage to Aircraft
The aircraft was destroyed by impact.
1.4 Other Damage

None.

1.5 Crew Information

The flighterew was properly certificated and
had completed the flight and ground training
programs required by existing regulations. (See
Appendix B for detailed information.)

1.6 Aircraft Information

The aircraft was properly certificated. Maxi-
mum allowable takeoff weight was 349.500
pounds. Due to landing weight restrictions of
270,000 pounds at Naha, the maximum takcott
weight for this flight was computed at 302,950
pounds.

The forward center of gravity (c.g.) limit was
13 percent mean aerodynamic chord (MAC) and
the aft limit was 32 percent. The takeoff cg.
was (mputed at 26.2 perccnr MAC and was
expoued to have been 24 percent MAC at
landing.

The aircraft had been maintainzd in accord-
ance with existing regulations and there were no
pertinent airworthiness or maintenance direc-
tives outstanding. There was no evidence of a
cargo shift before impact. (See Appendix C for
detailed aircraft information.)

1.7 Meteorological Information

The crew was provided with a weather infor-
mation folder by the company flight operations
agent, The folder contained the 300- and
500-millibar prognostic charts, the tropopause
height and wind shear chart. the terminal fore.
cast sheet, and a significant weather chart.

The forecast for Naha Air Base for the period
0800 te 2100,July 27,1970,was: wind 120° at
8 knots, visibility 6 miles. cloud coverage 3/8
cumulus at 1,500 feet and 218 cirrns at 25,000
feet, altimeter 29.77 inches. rain showers in the
vicinity. Intermittent conditions were forecast
for the period 0800 to 1300«4: wind t3@° at 15
knots, visibility 3 miles in rain showers, cloud
coverage 6/8 cumulus at 1.500 feet, cumulo-
nimbus in vicinity.

Pertinent surface weather observations at
Naha on July 27, 1970, at the times indicated
were:

1128 — Wind variable at 5 knots, visibiliry
7 miles in light rain showers, 118
stratus at 1,000feet. 5/8 cumulus
at 1,500 feet, altimeter 29.83

N,



inches. Ceiling 1,500 feet.
towering cumulus overhead and
all gquadrants, visibility north 1
mile.

1134 — Special — Runway condition
reading (RCR), 16.2'

1140 — Wind 360° at 8 knots. visibility
10 miles in light rain showers, 2/8
cumulonimbus at 1.500 feet, 4/8
cumulus at 1,500 feet. temper-
ature 28°C., dew point 27°C..
altimeter 29.83 inches. ceiling at
1,500 feet. cumulonimbus north-
west through northeast. station-
ary towering cumulus all quad-
rants. visibility north 1.5 miles.

A U. S. Air Force C-130 completed a ground-
controlled approach (GCA) tec Runway 18 at
Naha several minutes before Flight 45 com.
menced its approach. The C-130 pilot subse.
quently reported that during his approach there
was a heavy rain shower, approximately 1 mile
i diameter, extending 1/8 to 1/4 of a mile west
of the extended centerline of Runway :8, and
immediately north of the approach end of the
runway in the vicinity of the GCA minimum
altitude position. He estimated that visibility
was less than a mile in the rain shower but said
that no turbulence was encountered in the
shower.

Ground witnesses also reponed that at the
time of the crash, a heavy rain shower existed
immediately north of the approach end of Run.
way 18. One described the shower as having a
“wall-of-water” appearance in contrast to the
surrounding light a~ nonprecipitation areas.

The local controller in Naha Tower stated
that due to the prevailing northerly surface
winds at speeds up to 10 knots, a change to
Runway 36 was planned after the landing of
Flight 45.

The entire flight from Tokyo to Naha was
conducted in daylight conditions. The light con-

2RCR 16 means a wet runway condition with braking con-
sidered as fair.

ditions at Naha at the time of the accident were
those associated with a broken cumulus cloud
cover, clear areas of bright noonday sunshine,
and a dark area north of the field where the rain
shower was located.

A total rainfall of 0.14 incheswas recorded at
Naha Air Base on July 27. 1970. It was nct
known how much rain fell within a pertinent
time frame of about 10 minutes before to 10
minutes after the accident.

1.8 Aids to Navigation

The only available means of conducting an
instrument approach ro Runway 18 at Naha was
the use of precision approach radar. The equip-
ment UXd to provide service to Flight 45 wasa
U. S. Air Force operated MPN.13 GCA unit
mounted on a turntable. Ten minutes was
required to rotate the unit and realign it for use
on the reciprocal runway. An Instrument
Landing System (ILS) was installed on Runway
36. However. the ILS was inoperative due to
construction on the airficld and this information
had been published in Notices to Airmen.

Naha precision approach radar (PAR) minima
as specified in the instrument approach chart for
the Flying Tiger Line. Inc.. were 300 feet and
3/4 mile visibility for all turbojet aircraft. U. S.
Air Force PAR minima were 200 feet and
1/2-mile visibility. and published as such in
Department of Defense flight planning publi-
cations.

U. S. Air Force GCA procedures provide that
there shal! be displayed on the PAR elevation
scope a “lower safe limit” line and that this line
shall originate at the beginming of the runway
and cxtend outward along the final approach
course at an elevation angle 0.5° below the glide-
path angle. These procedures further provide
that when a target is within 3 miles of touch.
down. if its lower edge touches the lower safe
limit line. immediate action shall be initiated by
the controller to issue missed-approach
instructions.

The Naha GCA final controller stated that
precipitation echoes were displayed on the PAR



scope between 1 and 2 miles from touchdown at
the time of the accident, but that they did not
interfere with the target depiction of Flight 45,
He also stated that, at a point inboard of 1 mila
from touchdown. the target deviated abruptly
from the glidepath and appeared to dive almost
straight down.

FAA made a special flight check of the Naha
ground-controlled approach radar unit about 3
hours after the accident. It was reported that the
unit had not been moved or adjusved afrer the
accident. It was found to be operating within
prescribed tolerances.

19 Communications

No problems were reported with communi-
cations during the approach.

1.10 Aerodrome and Ground Facilities

Naha Air Base is located at fatirude 26° 12" N.
and longitude 127' 3" E. with a published
airport elevation of 14 fcet m.s.l. The single
white concrete runway. designated 18-36, is
8.000 feet long and 150 feet wide. There is an
overrun area 1,000 feet longoneach end. About
one-half of the overrun located on the approach
end of Runway 18 is constructed of asphalt and
the other half is of white concrete. The soil area
surrounding the approach ¢nd of Runway 18
consists of crushed. impacted coral. almost
white in color. Imbedded in the overrun and
projecting into the water about 500 feet at the
north end of the runway is a Short Approach
Light System (SALS) with Sequence Flashing
Lights (SFL). The SALS is 1.500 fcet long.
Runway lighting is provided by a High-Intensity
Runway Lighting (HIRL) system.

The approach lights had been turned to the
step 4 position before Flight 45 commenced its
approach. This position provides about 80 per-
cent of the maximum intensity. The runway
lights had been ser at step 5. the maximum
brightness setting. The sequence flashing lights
had been activated.

1.11 Flight Recorders
{a) Cockpit Voice Recorder

A United Control Mode!l V-557 serial
No. 2274, cockpit voice recorder (CVR ).
was recovered from the partially sub-
merged wreckage. The CVR received no
damage as a result of the accident. Perti-
nent portions of the transcription appear
in Appendix D. The captain was identi-
fied by Flying Tiger Line. Inc., personnel
as the person making the radio trans-
missions from the aircraft.

{b) Flight Data Recorder

N785FT was equipped with a UCDD
Model F-5428, serial No. 2813. flight
data recorder (FDR). The recorder sus-
tained mwoderate crushing damage to the
lower. rear portion of the case. and light
mechanical damage to the frontal por-
tion. The pitot and static pressure lines
had broken at the attach fittings but the
fittings remained sceure. The armored
front door was open bat intact. The foil
magazine was undamaged: all recorder
parameters were clear. active and read-
able.

A recorder readout was produced
encompassing the final 3 minutes of
flight and the resules were plotted on a
data graph. The altitude information was
bawd on the local alzimerer setting of
29.83inches of mercury to convert pres-
sure altitude to altitude above m.s.l. No
other corrections were made to any
parameter. Accuracy tolerances for the
flight recorder ar this altitude are: pres-
sure ajtitude * 100 feet. indicated air-
speed £ 10 knots. magnetic heading
20°, vertical acceleration £ 0.2g and 1
percent in 8 hours. Measurements jnade
at various points throughour the flight
established that the flight data recorder




was operating in accordance with the
current calibration. and there were no
apparent malfunctions or noted abnor-
malitics in the recordrd data.

(¢} Correlation of Cockpit Voice and Flight

Data Recorder Information (See
Appendix G for Flight Profile)

The following information was obtained
from a correlation of the CVR and FDR
at various positions along the flightpath
from the point of entrance onto the
glide slope until impact. Positions are
listed in chronological sequence of air-
craft corrected mean sea level altitude in
feet. corrected airspeeds in knots. and
magnetic headingr in degrees:

At 1134:12.5, 93 seconds from impact.
the aircraft was 5 miles from touchdown
and a few seconds later was instrucred to
begin dexmt. At that time, the FDR
traces show the aircraft at an altitude of
975 feet. airspeed 151 knots. and head-
ing 183°. _
At 1134:35, 70.5 seconds from impact.
the controller informed Flight 45that it
was 4 miles from touchdown. The air-
craft was then at a corrected altitude of
900 feet. airspeed 154 knots, and head-
ing 185°.

At 1134:53, 52,5 seconds from impact.
the aircraft was 3 miles from touchdown
at an altitude of 650 feet. airspeed 153
knots, heading 182°,

At 1135:07, 38.5 seconds from impact.
the CVR hegan recording the sound of
the operation of the pneumatic rain
removal system. This round continued at
a steady level to the end of the re.

" cording.

At 1135:14, 31.5 seconds from impact.
the aircraft was 2 miles from touchdown
at an altitude of 400 feet. airspeed 154
knots. heading 179°.

At 1135:28.5, 17 seconds from impact.
the FDR traces show the beginning of an
uninterrupted rate of descent after the
aircraft had maintained an altitude of
approximately 325 feet for the pre-
ceding 7 seconds. The altitude was then
315 feet, airspeed 154 knots. heading
180°.

At 1135:34, 11.5 seconds from impact.
the controller informed the flight that it
was on glidepath. [ts altitude at that
time was 250 fect. airspeed 148 knots.
heading 182°.

At 1135:36, 9.5 seconds prior to impact.
the aircraft was 1 mile from touchdown
at an altitude of 200 feet, airspeed 149
knots, heading 183°.

At 1135:42, 3.5 seconds from impact.
an uvnidentified person in the cockpit
said, ""Hundred feet."* The aircraft was
then at about 100 feet. airspeed and
heading of 146 knots and 183°,
respectively.

At 1135:43, 2.5 seconds from impact,
the controller cafled *"At minimum alti-
tude. ..." The FDR traces show the air-
craft at an altitude of 75 feet. airspeed
of 144 knots, heading 182°.

At 1135:44, 1_5scconds from impact.
thr unidentified person said. **Seventy
feet."* Aircraft altitude. airspeed. and
heading at that time wcre about 50 feet.
144 knots and 181°, respectively.

A 1135:44.5. 1 second from impact,
the unidentified person said. “It's fifty
feet."" Correlation shows the aircraft at



an altitude of 25 feet. airspeed 145
knots, heading 180°,

Impact occurred at 1135:45.5, The correla-
tion shows the aircraft at an alritude of zero
feet. airspeed 144 knots. heading 18Q°.

The initial rate of descent onto the glidepath
stabilized at about 950 feet per minute (f.p.m.).
At slightly more than 3 miles. the rate of de-
scent decreased to about 750f.p.m. At the point
where the CVR began recording a sound similar
to the blowing of rain removal air the rate of
descent increased to about 940 f.p.m. and con-
tinued at that rate until the level-off maneuver
began about 8 scconds later.

Following the 7-second period of nearly level
flight. the aircraft began to descend at an ever
increasing rate during the final 17 seconds of
flight: the rate of descent averaged about 115¢
f.p.m. during those seconds.

1.12 Wreckage

The main wreckage of N785FT was located in
the water from approximately 1.500 feet to
1.900 fcct north of the threshold of Runway 18.
(For details see Wreckage Distribution, Ap-
pendix E) The wreckage scatter was confined to
an area 700 feet long by 300 feet wide and was
distributed generally in line with the runway
centerline extended. The water depth in that
area varjed from 6 to 70 feet.

The fuselage was broken into three major
sections. Both wings had separated from the
fusclage and the four engines were separated
from the wings. The fanding gears were detached
from their respective attachment points. Of the
recovered wreckage the nose gear and No. 2
engine were found farthest north of the ap-
proach end of Kunway 18.

The upper fuselage section from Fuselage
Station (FS) 131 to FS 280 was complete,
including all cockpit windows. crew entry door,
and main cargo door. One cockpit window was
broken during recovery operations. All instru-
ment panels. pedestal, control wheels. rudder

pedals and radio racks were intact. Portions of
several sets of eyeglasses were recovered from
the section.

Approximately 90 percent of the wreckaye
was recovercd or accounted for. All structural
Yeparations and fractures appeared typical of
those caused by overloads.

The captain's and first officer's instrument
panels were recovered intact. Readings of &
instruments and positions of all switcher wcre
recorded. Pertinent readings were as follows:

1. Captain's Flight Instrument Panel

a. Airspeed indicator

Indicated Airspeed ... O knots

Reference

1310 [ G— 143 knots

Reference BUg .eeesseneas 149 knots
b. Altimeter

Pressure Setting wsessesssenss 29.85

Reference Bug smsesesses 850 feet

Reference Bug swsesseseases 200 feet

indicated

PN ()10 o[- — 3x0 feet
c. Radio Altimeter

Indicated

Altitude .vereeeses minus 15feet

Reference BUQ .eeevsssernnas 200 feet

2. First Officer's Flight Instrument Panel

a. Airspeed Indicator

Indicated

P[] [cT:To JR— 0 knots

Reference

11 1 S 140 knots

Reference Bug .o 150 knots
b. Altimeter

Pressure

Setting wuesesessesesseses 29.87 inches

Indicated

Altitude .vvveerrenens minus 3¢ feet



c. Radio Altimcrer

Indicated
AIItUAE werrssarrnssennas plus 10 feet
Reference BUg .euessssesss 300 feet

3. The altitude reminder dial located on the
glare shield panel was set at 310 feet.

All four engines were recovered from the
water and were examined. A spectrographic
analysis was conducted 1~ dl samples taken
from each engine. There was no evidence of
engine or associated systems failure or
malfunction,

1.13 Fire

There was no fire before or after impact.

1.14 Survival Aspects

This was a survivable accident. All four crew-
members were found in the upper fuselage sec-
tion (FS131-280) which included the cockpit
areas of the aircraft. This section came to rest
inverted and, for the most part, under water.
The captain was found strapped in his seat by
his seatbelt. The shoulder harness showed nu
evidence of having been used. The other crew-
members had either moved or had been moved

to various locations within the section.
A witness. who was fishing near the point

where the aircraft struck the water, was one of
the first to arrive at the cockpit section. He
stated that upon his arrival there were two sur-
vivors whom he later identified by photographs
e the first and second officers. These two
officers subsequently died from drowning. the
navigator died from asphyxiation, and .ne
captain from traumatic head injuries.

Persons who arrived on the scene several
minutes after the accident spoke with the first
officer. He had accessto a small hole torn in the
underside of the fuselage and could talk to the
would-be rescuers. One witness stated that in
response to queries as to what had caused the
accident, the first officer said, “Evervti.ing was
okay until we hit.”

Efforts by rescuers to cut through the fuse-
lage with hand tools were unsuccessful. The
person in churge of the rescue operations ruled
out the use of power tools and cutting torches
due to his fear of igniting the aviation kerosene
that cnveied the water in the accident area.

Attempts Dy divers to get jnto the cockpit
thl’OUgh the Submer ed fuse'age bfcak were
unsuccessful because the passage was blocked by
carge. and wreckage. Attempts made to raise the
subrnerged section with flotation bizdders were
also unsuccessful. As the incoming tide incredsed
the water depth, an LCM-83 was moved in to lift
the section out of the water by use of its power
ramp. Nylon topes looped about the section
proved inadequate. as they merely stretched
when tension was applied. Quarter-inch steel
cables were used with success, but in spite of the
interim efforts of rescuers to keep the survivors
alive with snorkel breathing apparatus, they died
before they could be removed from the
wrechage.

Means of exit which should have been avail-
able in the cockpit section were the two sliding
windows and the cockpit entry door. Neither of
the sliding windows could be moved until after
the cockpit section had been removed from the
water and debris had been .ieared from the
sliding tracks. The entry door was blocked by
the cargo net ring which had been forced for-
ward just enough to prevent the door from
opening.

1.15 Testsand Research

The pressure altimeter and the airspeed indi-
cator from both the captain’s and the first
officer’s instrument panels were examined in a
laboratory. Additionally. both the altitude and
airspeed modules of the air data computer® were
examined.

31 anding craft, medium.

454 data computer- A high-precision, analog computer used
<o provide air dats parameters required for the navigation and
controt of aircraft. The computer utilizes input pressure from the
aircraft pilot sysiem and the total temperature for the derivation
of the required air data,



Both pressure altimeters had been subjected
to overpressure from water immersion. Addi-
tionally, both units were severely corroded due
to the galvanic action associated with immersion
of dissimilar metals in salt water. However, no
iadications of prior malfunctions were dis-
covered in eith:r instrument. Both airspeed indi-
cators sustained similar corrosive effects. No
indications of prior malfunctions were
discovered.

The altitude sensing module of the air data
computer disclosed a reading of about 600 feer,
uncorrected for station barometric pressure
existent at the tme of the accident. When the
appropriate correction factor was applied, the
reading became zero feet.

The air data computer revealed that the air-
speed was between 140 and 150 knots at the
time of the accident.

A test flight was conducted using a similar
Flying Tiger Line. Inc.. DC-8-63F. to detzrmine
frequency levels of the sounds of engine com-
pressor rotation at various rotational speeds.
These sounds along with those associated with
operation of the pneumatic rain removal systen,
were recorded on a CVR from which frequency
spectrographs were made. From comparison of
these spectrographs with those made from the
accident CVK, it was determined that during ¢he
last 22 seconds of flight, N1 compressor rotation
rare was 60 percent r.p.m., and the sounds
identified :n the CVR transcription as having
been caus ¢ by either heavy rain or by operation
of the pocusnaric rain removal system. were
determined to have been caused by the latter.

A special study was conducted by Safety
Board personnel into problems of visual acuity,
refraction or distortion caused by water on the
windshicld. pneumatic rain removal system. and
rain repellent systems.

The aircraft was equipped with a Rainbow®
rain repellent system. produced by the Bocing

5Trale name of a chemical that was spraved anto the wind-
shicld tv prevent water frony adhering 1o and collecting on the
windshield surface,

Aircraft Company. The operational character-
istics of the system were studied in collaboration
with Bocing Aircraft Company and various users
of the systent. 1t was found :hat rain repellent
was used only in heavy rain under normal cir-
cumstances; that it was effectire: and that its use
was unlikely to cause distortion or refraction. In
this instance, it could not be determined
whether the rain repellent system had been used.

DC-8-63F aircraft also use a pucumatic air
rain removal system to prevent accumulation of
water on the windshield bv utilizing selected
engine compressor bleed air and routing this air
over the windshield to blow the water there-
from. Since the temperature of this air is quite
high. use of the system is recommended only
when required  for visibility purposes. The
amount of air provided is a direct function of
cnginc 1.p.m., and sy<ran eFciency deteriorates
at lower power scrtings. AS notea above,
spectrographic analysis of engine compressor
rotational sounds on the CVR established that
Ny compressor speed was stabilized at 60 per.
cent r.pan, during the fast 22 seconds of flight.

The specjal studv indicaced that 5 g percent
c.pam. Of Ny, it was considered possible that
some rain could have existed on the windshield
during that period of time and that refraction or
distortion could have resulted.

The Boeing Aircraft Company conducted re.
scarch into the 1realems of visual disorientation
associated with peculiarities of the atmospheric
conditions existent at Naha at the time of the
accident. The ruosults of this research and the
hypothesis deviloped are summarized in Ap-
pendis F.

Tests wcre performed with a Douglas
DC-8-63F simulator using a 2%2° glide slope.
Winds and control forces were vaned to obscrve
the effect or Aircraft parameters.. The test input
which most nearly resembled the flight-path of
Flight 43 occurred under ¢he following condi-
tions: (1) A tailwind was abruptly removed at
approximately 2 miles irom touchdown at about
450 feet elevation and (2) minimum control
forcesware applied.



1.16 Pertinent Information

The Company Operations Manual specified
the IFR minima for the pilots. Part C. Airport
Authorization and Linsitations of the approved
Opcrations Specifications, Sections 23. 25. and
30, were applicable to the Naha approach. Sec-
tion 23¢ established basic IFR approach minima
of 350 feet and 1 mile for PAR approaches.
Ther were reduced by Section 25¢ for listed
airports of destination and established standard
PAK minimna of 250 feet and three-fourths mile.
Naha Air Base was listed in that section as an
airport of destination. However, Section 25¢
also provided for a reduction of the latter
minima to 200 feet and one-half mile (or RVR
of 2,000 feet when operative touchdown zone
and centerline lights were available) when the
approach was to be made to a U. S.airport and
such minima were auchorized in the applicable
approach procedures and to those foreyn air-
ports listed in Section 30. Naha was not listed in
Section 30 as a forcign airport where the re.
. duced minima authorized by Section 25¢ were
applicable. The captain of Flight 45 had bcen
certified by an FAA inspector as qualified to fly
to ILS winima of 200 feet and 1/2-mile for ILS
appreaches only.

In this instance. the approach chart used by
Flying Tiger Line (FTL) for a PAR approach to
Runway 18 at Naha Air Base specified minima
of 300 feet and 3/4-mile for turbojet aircraft.

The Operations Manual, Section 4 (Flight

Operating Proccdures). stated that:
""Standard FTL instrument approach prace-
dures are specified in the Jeppesen Manual
and the Flight taformation Publications
(FLIP) of the Department of Defense.™
Also, section 4 stated *‘when instrunlent
approach procedures liave been established
for an airport. the iustrument approach
methods. proceduies and minima specified
shall be strictly adliered to.”

“The procedures set forth in this section
are predicated on the Pilot (Captain} flying
the aircraft and the First Officer monitor-
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ing the approach. If the situation is re-
versed and the First Officer is actually
flying the aircraft most of the procedures
still apply except that che Pilotin.
Command is responsible for all decisions
such as continuing or abandoning the ap-
proach. taking over the control of the air-
craft if necessary, etc.”

The company personnel. who listened to the
voices of the crew-members on the CVR rape
and identified the captain as the one making the
radio transmissions. stated that it was normal
procedure for the pilot unoccupied with flying
the aircraft to make the radio transmissions.
Also. company personnel cstablished that it was
a normally accepted procedure for the captain
to make the 500 feet' and 100 feet™ above
minimums calls and the ""at Minimums® call
when the first officer was flying the Aircraft on
an instrument approach. Neither of the afore-
mentioned calls was made.

The Operations Manual specifies first officers'
duties to be accomplished during the approach,
in part. as follows:

*“. . .when the aircraft is 500 fcct above the
authorized IFK landing minimum. the First
Officer shall call out. 500 fcct above mini-
mum alticude: when 100 fect sbove IFR
landing miniwwin, the First Officer shall
call out. 100 fcet above minimum altitude:
upon reaching minimum altitude he shall
call out Minimum altitude, field in sight: or
if applicable. ficld not in sight. During the
approach he shall observe conditions oyt.
side the aircraft and advise the Captain
when the runway has becn sighted or the
time to cxccute a missed-approach has
occurred.™

The manual authorized ¢he first officer ¢
take offand land the aircraft from the right sear,
subject to the discretion of the captain. How-
cver, the manual made no provision for an ex-
change of duties when the firse officer was tlying
the aircraft on an instrunienc approach,

According to Federal Aviation Regulation
(FAR) 91.117, when an instrument apptoach is
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executed, tile pilot may not operate the aircraft
below the prescribed minimum descent alticude
or continue an approach below decision hcight
unless —

{I) The aircraft isna position from which a
normal approaclr to the runway of in.
tended landing can bc made: and

(2) The approach threshold of that runway.
or approach lights or other markings
identifiable with the approach end of
that runway, are clearly visible to the
pilot.

The regulation further provides that, if. upon
arrival at the missed-approach point or decision
height (DH)or at any time thereafter, any of
these requirements arc nor met, the pilot shall
immediately execute the appropriate missed-
approach procedure.

2. ANALYSIS AND CONCLUSIONS
21 Analysis

The flight departed from Tokyo at 0929 and
proceeded uneventfully to the lust segment of
the final approach into Nahd.

Two hours after takeoff, {ollowing an en
route descent to 1,000 feet mus.l., Naha Conrtrol
established radar contact with the aircraft. At
the time radar contact was established (1129)
the flight was 18 miles northwest Of the airport
and was apparently operating in visual meteoro-
logical conditions. as rhcy had hcen during vir-
tually the entire flight from Tokyo. The crew
was aware that the rain shower theyv observed in
the vicinity of the airficld was local in nature. in
addition, they were aware that either they
would be making a downwind {anding or they
would hav:: to obtain an amended clearance ii
they chose to land into the wind. However. the
crew ma-de no effort to circumnavigate the rain
shower, by requesting a clearance to land into
the wind.
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At 1129, the controller advised that there was
constructicn equipment on the left side of the
ramvay at the approach end and on the right
side uf the runway at the 3,000 feet remaining
nurker.

Two minuter later. at 1131. the controller
advised further: . ..have reduced visibility on
final ...tower just advised approach lights and
strobe lights are on . ..."

Cockpit conversations reflect the crew's dis-
pleasure with the location of reduced visibility
due to shower activity. Thus following 2 hours
of relative inactivity. the crew was Jfaced with
the necessity of executing an instrument ap-
proach with the attendant requirements  for
precise rapid responses to control instructions
and environmental cues.

The FDR readout shows that a descent was
established on the glidepath at a rate of about
950 f.p.m. at a point slightly less than 5 miles
trom the runway. The descent rate was reduced
to 750 f.p.m. about 3 miles from the runway.

The crew activated the preumatc rain re-
moval system about 7 seconds prior to the final
controller’s “two miles ... cransmission. At
this time. the rate Of descent increased to about
950 f.p.m. and continued at that rate until com-
mencement 0f alevel ofiabout 10 seconds later.
Completion of the level-off maneuver requirrd
about 4 seconds ar 325 fect m.s.l. or about this
crew's decision height. The airspeed increased
from 153 knots to 163 knotsduring the descent
within the rain show .

Dring the level flight at 325 feet, the pouer

was reduced to an N1 compressor speed of ~ p -

proximately 60 percent r.p.m. and dhe airspeed.
thereupon. was reduced <o 154 knots. This
speed remained constant during the last 22
seconds Of flight (5 seconds of level flight fol-
lowed Dy 17 seconds of descent) at an average
rate of 1,150 feet per minute.

Simulator studies were conducted by the
Board to examine the last portion of the ap-
proach. These studies showed that if the 15
knots tailwind ceased for 10 seconds when the
aircraft passed through about 400 feet it would
result N a flight recordrr trace similar to the one




obtained from the accident. Additionally. the
reduction in power to an N{ compressor speed
of 60 percent is a natural result of observing an
airspeed 10 knots higher than aesired.

Witnesses varied in their evaluation of the
initial impact attitude of the aircraft. One
witness stated that the aircraft struck the water
in a noseup attitude. whereas other witnesses
described the aircraft striking the water in a
nosedown attitude. This variance in witness
observations can be reconciled by the difference
in visual angles. distance from the impact area.
and the reduced visibility caused by the rain
shower in the area of the accident.

The crew adhered closely to heading and alti-
tude instructions until level off upon reaching
Flying Tiger minimums (300 feet). Thereafter,
however, the aircraft descended through the
Decision Height and contacted the water. Ac-
" cordingly. the invrstigation was directed toward
determining what factors may have led to this
unwarranted descent.

The Safety Board has considered and. ruled
out the following as possible mechanisms of
causation:

(1) In-flight failure, malfunction. or abnor-
mality that would have caused or contri-
buted to an unwarranted rate of descent.

(2) An unauthorized person in the cockpit.
(3) Pilot fatigue,
(4) tn-flight pilot incapacitation.

The crewniembers were all performing their
duties and conversing in normal tones until just
before tli2 accident occurred. .

It v as determined from the CVR that the first
. officer flew the final approach to Naha while the
wagtain handled the communications and main-
1uned external reference.

As the aircraft progressed into the rain
shower, the crew probably lost external visual
reference completely. due to the intensity of the
rain. However. since the flight was nearing
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approach minimums and they expected to break
out of the shower momentariiy. the captain
undoubtedly devoted his attention to locating
the approach lights.

During the 7-second period of level flight at
325 feet m.s.l. the aircraft passed through the
most intense portion of the shower and emerged
into an area of increased light intensity. The
backlighted light rain could well have caused
visual disorientation effects associated with an
illuminated high intensity “Ganzfield" phenom-
cnon (a homogeneous visual field of similar
brightness in which no differentiating pbjects
can be seen). The glare not only would preclude
reference to outside objects but also would limit
reference to cockpit insttuments. During this
period the final approach controller advised the
crew that they were “on glidcpath” and had a
10 knot tailwind. The “on glidepath” trans-
mission undoubtedly reassured the crew regard-
ing their altitude and position.

About 8 seconds after this “on glidcpath”
portion Of the controller‘s transmission. an
unidentified person in the cockpit (probably the
second officer) called out “hundred feet.” At
that point the flight recorder indicated an alti-
tude of 85 feet m.s.l. There was no evidence that
this call alarmed the captain or the first officer,
even though the radar altimeters would have
indicated the altitude. The amber warning lights
associated with these radar altimeters would
have been lit also, since the captain’s reference
“bug” was set at 200 feet m.s.l. and the fust
officer’s was set at 300 feet m.s.l.

One-second after the “hundred feet” call the
controller advised the flight: “at minimum alti-
tude, going well below glidepath. too low.. .*
The CVR recording of the controller’s instruc-
tions ended at that point. While the final ap-
proach controller was making that transmission.
the unidentified person in the cockpit was
calling, “Seventy feet” and “It‘s fifty feet.” If
the latter calls alarmed the captain and/or the
fust officer. it was too late to refocus on the
instruments. interpret them. and effect a re-
covery from the relatively high ratc of descent
that existed during the last few seconds of flight.



During the period from 1134:14 (5 miles
from rouchdown) to 1135:37 (1 mile from
touchdown and 8.5 seconds prier to impuct),
the controller gave the flighe six heading
changes. The first officer was required to con-
centrate on mahing directional changes which
may have precluded an effective overall surveil-
lance of other instraments, particularly the altim-
eter. Thus, he may have been relying on the
controller to provide altitude information,

There was no cvidence thae either the 500
feet above minimums™ or “100 {cet above mini-
munis” call, required by company dircctives,
was made. One possible explanation for the lack
of those calls is that the flight was in visual
conditions at both times, and consequently, the
pilots may not have regarded the calls necessary.
Another explanation: could be the lack of ex-
plicit written company directives as to crew
dutics when the first officer is flying the aircraft
on an instrument approach, Also, there was an
evident lack of a clear understanding between
the pilots as to what the DH should be. The first
officer determined correctly that the DH was
300 feet (314 feet musll) as his radio altimeter
bug was found set at 300 feet: he had leveled the
aircraft at about 325 sl for a period of 7
seconds: and the altitude reminder dial was
found set at 310 feet. The captain apparently
had a minimum alticude of 200 feet in mind. His
radio and pressurc altimeter bugs were found sct
at 200 fect, and he was certified (under certain
circumstances not existing in this case} as qual-
ified for the lower minima. Assuming that the
captain intended to make the 100 feet above
minimums™ call, a normally accepted procedure,
he could not have been expected to make the
call since the aircraft did not reach the 100-foot
point (314 feet m.sl.) above his 200 feet mini-
mums until the aircraft departed the leveloff
altitude of 325 fect. During the reinitiated
descent, his attention probably was devoted to
locating the runway.

The correlation of the CVR and FDR infor-
mation showed that the aircraft started the
descent  approximately  1/2-mile  before it
reached the point where the published glidepath
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intercepted the 1,000-foot level and dhae it re-
mained consistently below the glidepath until
the level-ofl at abour 325 feet. This condition
prevaited even though the aircrafe was reported
by the GCA final controller to be on the glide-
path. The Board examined the precision ap-
proach radar unit for various defects which
could have existed and could cause the aireraft
to appear to be positioned diffetently on the
glidepath from the one observed by the con-
troller. The resules of this examination were
inconclusive as to the type of defect that could
have. caused a below-glidepath condition, since
any such defect would show up on the radar-
scope and alere the controller to a problem with
the equipment. Additionally, training proce-
dures inclede alerting dhie conwoller to any ab-
normal radarscope presentation.

The Board recognizes that under certain con-
ditions water drops have an effect on the radar-
scope presentation in heavy concentrations of
water. Under these conditions the radar con-
troller may have difficulty i observing the tar-
get presentation. However, in the case of Flight
45, the final controller seated that he observed
precipitation cchoes on the PAR scope between
1 and 2 miles trom wuchdown but thae these
echoes did not interfere with the depiction of
the aircraft target.

The final approach coneroller was several
scconds late in transmitting target clevation {alei-
tude} display information, relating to the decla-
ration of minimum altiude. That transmission
was made when the airerafe was at an actual
altitude of about 85 feet m.s.l.. as shown on the
thight recorder, instead of when the aireraft was
at the U. S. Air Force PAR minimum alutude of
214 fect ns..

The Board believes the final approach con-
troller devoted continuing attention 1o the azi-
muth displays as cvidenced by the numerous
hieading changes given. This continuing attention
to the azimuth display might have limited the
ateention that he could devote to elevation ob-
servation, This situation combined with the
increased rate of descent of the aircraft during
the last 8 to 10 seconds of flight, could have



contributed significantly to the delay in trans-
mission of altitude information. The controller’s
call. placing the aircraft at minimum altitude
and too low to complete a safe approach, was
not broadcast in sufficient time to alert the pilot
to his dangerously low position. Additionally,
the sound of the rain removal equipnrent might
have interfered with the flightcrew’s reception
of the controller’s calls. Thus, under the circum-
stances the warning effects associated with the
controller’s minimum altitude call were negated

and the first officer’s impression that everything
was “OK™ until they hit is quite understandable.

Another factor which compounded the crew’s
problems during the final descent was that the
. rain removal system was not operating at total
f  capacity in removing the water from the wind-
shield. The reduction in capacity was duc to low
engine r.p.m. during the last 22 seconds of
flight. Thus, the accumulation of raindrops, with
associated problems of refraction or distortion
and possible depressed horicon, limited the
crew’s efforts to see the runway during the most
critical portion of the approach. Subsequent to
the level-off, the crew probably expected to
break out or to obtain visual contact with the
runway lights momentarily. The powrr reduc-
tion, the position in the rain shower and short
approach light system could have contributed to
a delay in their obtaining visual contact during
which time they got into an unperceived high
rate of descent from which there was no
recovery.

The bard considered the possibility that er-
roneous barometric altitude information misled
the crew during passage through the rain shower
on fisal approach. Information concerning pres-
sure and wind changes that occur m thunder-
starms in the middle western portion of the
United States was reviewed in an effort to asso-
ciate the changes with those that exisced at Naha
at the time of the accident. However, there is
nothing in the FDR trace to suggest that condi-
tions similar to those observed in midwestern
thunderstorms existed in the rain shower. Con-
sideration was given to the possibiity that Flight
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45 might have encountered severe up or down
drafts during passage through the rain shower,
but the FDR trace shows no indication of such
an occurrence.

Furthermore. the U. S. Air Force C.130 pilot
who had completed an approach shortly before
Flight 45 began its approach, did not encounter
severe conditions within the rain shower.

The bard is mindful of the rapid and marked
surface pressure variations which usually oceur
in a particular sequence Characterized by:

(1) Falling preuure as the storm approaches;:

(2) An abrupt rise in pressure associated
with rain showers as the storm moves
overhead: and,

(3) A gradual return ro normal pressure as
the Storm moves on and the rain ceases.

Thus. atmospheric pressure within an area of
heavy precipitation as at Okinawa would be
slightly higher than the pressure in the surround.
ingenvironment.

F|y|ng towards a zone Of hlgher pressure’ ata
particu|a|’ ﬂlght level. and with a constant ah?.
meter setting. causes the altimeter 10 read too
low. The indicared altitude is lower than the
actual altitude. Accordingly. as in the case of
Flight 45. the error. if any, would have been on
the safe side.

In view of the above, the Board finds no
evidence to indicate that atmospheric pressure
fluctuations were involved in the causal area Of
thisaccident.

A pressure difference of approximately 33
inches of mercury would be required between
the ambient air pressure and tlie static system
pressure to obtain a 300-foot altimeter error.
The airspeed indicator would read concomi-
tantly about 23 knotsin error (high in this case).

The possibility was considered that water
ingestion in the static pressure system ports
might have caused altimetry errorswhich led the
pilots to believe they were approaching decision
height when in fuct they had descended through



it. Tests conducted on static systems of other
aircraft have shown that both altimeter and air-
speed indicators experience noticeable excur-
sions when water is being ingested. Therefore. a
300 altimeter error due to water ingestion
should have been obvious to the crew.

The alternate static port is the source of static
system pressure for the flight recorder. The nor-
mal source. located aft of the alternate source,
provides pressure for operation of the primary
instruments. During calibration and certification
tests both rain and icing conditions were experi-
enced. The static pressure difference between
the normal and alternate systems in the aircraft
configuration here being examined is 17 feet of
altitude and 1 knot of airspeed. This is within
the tolerance of pressure instrunlent operation.

Finally. there is ao basis for a determination
that the altitude callouts on the final few sec-
onds on the CVR transcript «re calls reflecting
barometric altitudes above approach minimums.
The fact that the calls were made by someone
other than the captain or first officer. and in a
manner different from rhat specified in com-
pany directives. would suggest that the callouts
were based probubly on altitudes indicated on
the radio altimeter rather than on a barometric
altimeter.

All flight crewmembers were FAA certificated
airmen ranging in age from the late forties to the
late fifties. The FAA medical record for cach
crewmember contains a limitation that hc must
wear corrective lenses while he is exercising the
privileges of his certificate.

The Board reviewed the medical recbrds with
special regard TOT the corrective glasses require-
mcnt. This review indicates that the condirion «f
the eyes of all crewmembers was compatible
with their ages. Thus. each crewmember should
have had the capabdiey  of distinguishing
contrasts.

Both empty eyeglass cases and cases con-
taining broken lenses were found scattered
. throughout the cockpit area hut none were
identifiable. The post-mortem medical examina-
tion of the crewmembers showed no evidence
that cycglasses were being worn at irapact. It

cannot be stated unequivocally. however. that
eyeglasses were not being worn.

The CVR/FDR correlation showed that. the
aircraft had a 10 to 15 knot tailwind on final
approach until it reached DH. This condition
caused a higher than normal rate of descent (rate
of descent on glide slope varies directly with
groundspeed). This also would have caused .the
pilots to carry less than normal engine powrr in
order to stay on the glide slope. Simulator tests
were conducted in an attempe to duplicate the
flight data recorder trace. Thew tests showed
that the altitude and airspeed traces on a simu-
lated DC-8-63, configured the same as the acci-
dent aircraft. under similar pressure temperature
conditions. arc most closely duplicated by: re-
moving the 15-knot tailwind at about 450 fect:
leaving it out for 10 sccends and then reinserting
it: applying minimal control forces: and, re-
ducing power to 60 percent Ny r.p.m. at ??
seconds prior to impact. ‘The increase 'in indi-
cated airspeed and fevcling of the aircraft as
dJepicted on the FDK could have been caused by
this change of wind direction and velocity. The
combination of wind change. application of
minimal control forces, and reduction of power
is the most plausible explanation for the high
rate of descent prior to impact.

2.2 Conclusions

(a) Findings

1. The crew was trained. certificated.
and qualified in accordance with existing
regulations.

2. The aircraft was crrtificatcd in ac-
cordance with existing Federal Aviation
Regulations and had been maintained in
accordance with existing FAA and
Flying Tiger Line, Inc.. directives.

3. The aircraft was airworthy and there
was no cvidence of mechanical failure.

4. Flying Tiger Line. Inc.. dispatch
procedures were in accordance with
applicable regulations,



5. The aircraft weight and balance were
within limits.

6. Flying Tiger Line, Inc.. precision ap-
proach radar minimums for Naha Air
Base were 300 feet and 3/4-mile Visi-
bility.

7. The approach was flown to DH in
accordance with the final controller’s in-
structions.

8. The fust officer flew the approach to
DH from the right seat,

9. There was & heavy rain shower in :he
vicinity. approximately 1 mile in
diameter, at minimum descent altitude.
The area surrounding the rain shower
was brightly lighted by midday sunlight.

16. A 10 ¢o 15 knot tailwind from 120°
¢xisted an che final approach.

11. The efficiency of the pneumatic ajir
rain removal system was reduced by low
power setting during the final portion of
the approach.

12. The required approach altitude calls
were not made.

13. The flight operating procedures in
the Operations Manual were not specific
with regard to altitude callouts by the
captain and first officer, when the latter
was flying the aircraft on an instrument
approach.

14. The captain’s radio altimeter rofer-
ence bug was set improperly at 200 feet,
the first officer’s was set correctly at 300
feet, and the altitude reminder dial was
set at 310 feet.

15. The aircraft leveled at about 325
feet m.sl, and power was reduced.
Power was never increased thereafter.

16. Correlation of the CVR and FDR
information shosv-ed that someone in the
cockpit called out “Hundred feet” at the
samt‘e time the aircraft was at 100 feet
m.s.l.

17. No action was taken by either pilot
when this call was made.

18. The final approach controller ad-
vised thr crew that they were at mini-
mums (200 feet) I-second after the
“hundred fect" call in the cockpit.

19. The aircraft was seen emerging from
the rain shower 75 to 100 feet above the
water,

20. The aircraft contacted the water 2.5
seconds after the beginning of the *at
minimums” call by the final approach
controller.

21. The final approach simulation
showed that the FDR traces could be
approximated by:

(1) programming the known pres
sure and temperature condirions;

{2) assuminga 15 knot tailwind and
removing the tailwind at 450 feet for
10 seconds; and then reinserting it;

(3) Reducing the power to 60 per-
cent N1 when an increase in airspeed

and level off was noted, and then
applying only a minimum amount of
control foree.

22. Mceteorological conditions created a
veiling glare and a visual field of similar
brightness.



23. No evidence of malfunction of the
static system instruments was found.

24. There was no evidence of the exis-
tence of meteorological conditions
severe enough to cause the altimeter to
read in error.

25. The accident was survivable: how-
ever, the captain was not wearing his
shoulder harness and died as a result of
injuries.

26. The aircraft was destroyed by im-
pact and there was no fire.

27. Of the four crewmembers on board

one died as a result of injuries, one from
,’ asphyxiation and two from drowning.
{b) Probable Cause

The National Transportation Safety
Board determines that the probable
cause of this accident was an unarrested
rate of descent due to inattention of the
crew to instrument altitude references
while the pilot was attempting to estab-
lish outside visual contact in meteoro-
logical conditions \yhich precluded such
contact during that segment of a pre-
cision radar approach inbound from the
Decision Height.

3. RECOMMENDATIONS

During the latter part of 1968 and the early
part of 1969, a rash of serious aircraft accidents
occurred during the instrument approach phase
of flight. As a result of thosc accidents, the
National Transportation Safety Board. by letter
dated January 17, 1969, made a number of
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recommendations to the Administrator of the
Federal Aviation Administration. Among others,
it recommended that the Administrator em-
phasize the importance of altitude awareness
during instrument approaches through strict at-
tention to instrument indications. crew coordi-
nation. and altitude callout procedures. Due to
the nature of this accident and attendant simi-
hrities, the Safety Board recommends that:

(1) The Federal Aviation ,Administration
reemphasize to air carrier flight.
supervisory and pilot personnel the perti-
nent altitude awareness recommenda-
tions ser forth in the above-mi-ntioned
leteer, {See Appendix H.)

(2) The Federal Aviation Administration
issue an Advisory Circular incorporating
excerpts of this report. including the
findings. stressing to all instrument and
airline transport rated pilots the need for
continuous surveillance of flight instru-
ments when operating in instrument
meteorological conditions.

(3) The Federal Aviation Administration
determine that the Operations Manuals
of all air carriers, commercial operators,
and air taxi operators are explicit, partic-
ularly with regard to altitude callouts
when the copilot is flying the airplane
during an instrument approach.

(4) Flying Tiger Line, Inc., amend its flight
operations procedures to set forth specif-
ically the responsibilities and duties,
particularly with regard to altitude call-
outs, of both captain and fist officer
when the latter is flying the aircraft on
an instrument approach.



BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED

Chairman

/s! OSCARM. LAUREL

Member

fs/ LOUIS M. THAYER

Member

Is/ 1SABEL A. BURGESS

Member

FRANCIS H. McADAMS, Member. filed the attached dissent.

December 29.1971.
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Aircraft Accident Report— FlyingTiger Line, Inc., Douglas IXC-8-63F, N785FT, Naha Air Base,
Okinawa. Kyukyu Islands. July 27. 1970

McADAMS, Member. Concurring and Dissenting:

Although the final decision with respect to the safe operation of an aircraft rests with the
pilot: a precision radar approach. nevertheless, is 2 coordinated and cooperative effort between
the GCA comtrotler and the pilot. As such, the controller is an integral past of the entire
landing procedure and must, therefore, bear some responsibility for its proper and safe
operation, For this reason, the Board perhaps should have cited the handling of the approach
by the controller as a contributing factor, since the transmissions from the controller to the
aircraft were neither timely nor accurate.

The only available means of conducting an instrunent approach to runway 18 at Naha is by
precision approach radar. Under such circumstarces it is incumbent upon the GCA controller
to transmit current and accurate information to the flight including, fuer alia. the initial
descent instruction. glidepath and course information, distance from touchdown, minimum
altitude callout, and a position report over the approach i*ghts and over the lan ing chreshold,
Finully, the U.S. Air Force procedures require that when a target is within 3 miles from
touchdown if the lower edge touches the lower-safe-limit line the controller must immediately
issue missed-approach instructions.

At airports where precision approach radar is the sole means of making an approach it is
relicd wpon by the pilot to the same or grearter degree as is a fully operative instrument landing
syscem. When an LS system malfunctions, the crew is immediately alerted by an automatic
warning device: however, if the GCA controller’s instructions are inaccurate or delaved. a
situation comparable 1o the malfunctioning of an ILS svstem, the pilot has no such alerting
device. Theretore. the GCA controller has a substantial and continuing responsibility for the
safe conduct of the approach and landing by issuing timely and accurate instructions. The
conteolles is the fail-safe factor in the loop. It is true that the final decision in any
approach-whether 1o continuc or execute a missed approach -rests with the pilot:however, in
marginal weather, during the exccution of a precision radar approach, pilots have 1o rely upon
the accuracy of GCA instructions to a substantial degree. |

However, in this case the transmisstons to the aircraft with respect to altitude were delaved
and inaccurate from the time the aircraft was first advised to begin its descent 1/2 mile betore
it reached. che published ylidepath. From that point onward. according to the flight recorder,
the aitcraft was below the glidepath until it leveled off at approximately 325 feet. Noewich.
standing this fact. the controller consistently advised that the aireraft was on glidepath or only
slightly below. Most significantly. the controller was late in advising that the aircrafe had
reached minimuam aleitude.

If the crew had been properly monitoring the altimeters chey should have been aware of the
aircraft’s altitude during the approach. However, after they left MDA the approach would be
visually executed. In view of the possibility of the Ganzfield phenomena of visual glare. which
could have affected not only outside visibility bue also their ability to read the cockpit
instruments, the crew were probably concentrating upon maintaining contact with the runway
erivironment and relving more upon the GCA altitnde transmissions than the altimceters,
particularly following the controller’s callour of minimum altitude. The GCA callout of
minimum altitude was transmitted 5 to 6 seconds wfrer the aircraft descended through the
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minimum altitude and was at an actual altitude of 75 feet rather than 214 fect. Under tke
existing meteoroiogical conditions the pilot could have reasonably relied upon the radar
altitude advice and been mislead asto the actual altitude. With the aircraft at an alticude of 75
foet and descending at an increased rate because of the wind decay (a 10-15 knot tailwind had
been removed) the crew nad little or no time to take corrective action before it contacted che
water.

The final critical transmission from GCA was also inaccurate and roo late. When the
aircraft's target touched the lower-safe-limit line at an altitude of approximately 125 feet. the
GCA controller was required to issue missed-approach instructions. However. such instructions
were not issued until the aircraft had made actual contact with the water. The last transmission
from the CCA controller at 1135:46 was "too low for safe approach. Climb immediately one
thousand, if runway not in sight maintain runway heading.”” Unfortunately. the accident had
already occurred.

Bawd upon the foregoing, it would appear that there was a lack of altitude awareness not
only by the crew but also by the GCA controller, so that. in effect, there was a failure of the
entire system.

Additionally. there should kave becu a more definitive discussion by the bard with respect
to the survivability aspects of the accident. This was a survivable accident, yet three crew-
members died as a result of drowning. The surviving crewmembers were trapped in the inverted
cockpit and at least one remainrd alive for 2-1/2 hours. Perhaps this could not have been
avoided. but. nevertbcless. the rescue operation was apparently inadequate and poorly orga-
nized. None of the rescuers was famifiar with the aircraft. particularly with the location of the
various exits and the operation of the cockpit entry door which was initially blocked Lut
subsequently pried open when it was roo late. Noattempt was made to use POWer cutting tools
because of the fear of igniting the kcroscne: however, there is a question as to whether the
kerosene at the existing temperature would have ignited if power tools had been used. Because
of the substanrial cominercial traffic at Naha the Board should recommend to the U8 .ic
Force and all commercial operators that a coordinated rescue disaster plan be established.

FRANCIS H. MCADAMS. Member

January 20, 1972
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APPENDIX A

INVESTIGATION AND HEARING

1 Investigation

The Board received notification of the accident at approximately 0030 e.d.¢., July 27, 1970,
from the Federal Aviation Administration. An investigation team was dispatched immediately
to the scene of the accident. Working groups were established to conduct the factfinding
processes in the areas of: Operations, Air Traffic Control, Weather, Structures, Systems,

Powerplants, Witnesses. and Human Factors.

Participants in the investigation included representatives of Federal Aviation Administra-
tion. Douglas Aircraft Company, Pratt & Whitney Division, United Aircraft Corporation, Air
Line Pilots Association, U.S. Air Force and The Flying Tiger Lines. Inc.

2. Public Hearing
A public hearing was not held in connection with the investigation of this accident.

3. Preliminary Reports

A preliminary report on this accident was issued September 30, 1970.
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APPENDIX B

CREW INFORMATION

Captain Cleo Monte Treft was 57 years of age. He held Airline Transportation Pilot
Certificate No. 79301-41, for airplane multiengine land, ratings in C-46, CL-44, L.1049H,
DC-4, and DC-8 aircraft, commercial privilege in airplane single-engine land a..1 a helicopter
rating.

Captain Treft had a first-class medical certificate issued July 16, 1970.with a limitation that
he wear corrective lenses for near and distant vision when flying He initially qualified in the
DC-8 on July 21, 1968, and had received his last instrument proficiency check on February 2,
1970, qualifying for minima of 200 fcet and one-half mile visibility. Hi, last captain line check
was satisfactorily taken on Marcy 15, 1970.

The following additional pilot data was compiled from Flying Tiger Lines, Inc., records:

Total flyingtime wuuveuenenrnrarannnsnsnsasasnnnnsnnns 12.488.1 hours
Total DC-8-63 flying time ascaptain wevesususnenasnsnnnnnnss 1.381.8 hours
Total flying time, DC-8-63,last 12months +evevevevensasasannnss 726.0 hours
Total flying time, DC-8-63, 1ast 90daysS ..uvuvarenenensnsnnarans 256.4 hours
Total flying time, DC-8-63,1ast 30dayS «vuvususnsnsnsnsnsnsnnnss 81.0hours
Instrument time, 1ast 90 daysS v vvnaesrnnnnssnnnnsnnnnssnnnns 5.0 hours

Captain Treft had been on duty 11:09 hours of the 24-hour period preceding the accident
and had a rest period of 12:51 hours during tha- 24-hour period. He had not flown into Naha
Air Base during the 90 day period preceding the accident.

First Officer Robert Emmett Foley was 59 vears of age. He held Airline Transport Pilot
Certificate No. 38590, airplane nwultiengine land ratings in DC-4, Lockheed 18, L1049H, C-46
and CL-44. commercial privilege in airplane single-engine land along with a Flight Instructors
Certificate No. 385%0-CF1.

First Officer Foley had a first-class medical certificate issued january t5, 1970, with a
limitation that he wear corrective glasses for near vision when flying. He initially qualified in
the DC-8 on December 30. 1968, and received his last instrument proficiency check in the
simulator on February 20, 1970. His .last first officer proficiency check was successfully
completed April 3, 1969.

The following additional pilot data was compiled from Flying Tiger Lines, [rnc., records.

Total flyingtime w.eeiie ittt it i nneeennsasssnnns 12,206.0 hours
Total DC-8-63, flying time as first officer ...veuvevenennnsnnans 1,157.1 hours
Total flyingtime, DC-8-63, last 12months ..vvevevirnevnrnrnnnns 726.0 hours
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Total flying time, DC-8-63. 1ast 90days .+ vvvruurnnrnnrrnnrnnnns 256.4 hours
Total {lying time. DC-8-63,ast 30dAYS + v v v v v v vvrnrnennrns ,eunns 81.0 hours
Total instrument time, 1ast 90days v vvvve e i i et innnnnnnnenssens 11.5hours

First Officer Folcy had flown into Naha Air Base twice in the 90 day period preceding the
accident. There were no indications that he had flown any prccision radar approach on his
last instrument proficiency check.

First Officrr Foley had been on duty 11:09 hours of the 24-hour pcriod preceding the
accident and had a rest period of 12:51 hours during the 24-hour pcriod.

Sccond Officer William Albert George was 48 ycars of age. He held Flight Engincer
Certificate No. 1360179 with ratings for reciprocal engine. turbopropeller and turbojet
powered aircraft.

Sccond Officer George held a second-class medical certificate issued May 35. 1970. with a
limitation that he must wear glasses when flying. He initially qualified in ¢che DC-8 on February
13, 1969, and had successtully passed lis last proficiency flight check in the IXC-8-63 on
February 13. 1969, and a second officcr proficiency flight check in the simulator on January
6. 19740,

The following additional flight data was compiled from Flying Tiger Lines, Inc., records:

Total flyingtime .vuviinii i i s i nne s innnnnssnnnns 8,988.3 hours
Total DX-8-63, flyingtime wvvuin i ne i innasennnrsnnnssnnnss 813.5 hours
Total DC-8-63, flying time last 90days vvvvvviiinn e vnninnnnnns 211.4 hours
Total DC-8-63, flyingtime last 30davs .., v i i i i i i, o 45.2 hours

Navigator Walter Marshall Robcrts was 46 ycars of age. He held Flight Navigator Certificate
No. 1701527 and possessed a second-class medical certificate issued May 13. 1970. with a
limitation that he wear corrective glasses when flying. He initially qualified in the DC-8.
August 23, 1968, and successfully passed his last proficicncv check July 26, 1970.

The following additional flight data was compiled from the Flying Tiger Lines. Inc.. records:

Total flyingtime . ..vuiiiiiii ittt s sannnnnnrsnnnns 2.484.6 hours
Total DC-8-63 flyingtiime . ......ueiiriernernnnnnnnrnnnns 1,314.2 hours
Total DXC-8-63 flying time, last 12months ...........ccievinnn... 879.6 hours
Total DC-8-63 flying time. last 90 days v oo vvv i vin i i ennnnnnns 203.6 hours
Total DC-8-63 {lying time. last 30days ..o v vun s e 74.6 hours

Navigator Roberts had been on duty 11:09 hours of the 24-hour period preceding the
accident and had a rest period of 12:51 hours during ehe 24-hour period.
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APPENDIX C
AIRCRAFT INFORMATION

The DC-8-63F, registration No. N78SFT, serial No. 4..005, was manufactured November 9.
1968. and was purchased by Flying Tiger Lines. Inc., on November 19. 1968. It had
accumulated a total of 9.2 hours at that time. The airworthiness certificate was issued by the
FAA on November 20, 1968. At the time of the accident. N785FT had accumulated 6047.2
hours since new.

The aircraft was pow.ered by four Pratt & Whitney, Model JT3D-7 turbojet engines, each
rated at 19.000 pounds takeoff thrust. At the time of the accident the engines had been in
operation the following number of hours and cycles.

No. 1 Position SIN 671136 5273.8 hours 2020 cycles
No. 2 Position SIN 671074 3507.6 hours 1518 cycles
No. 3 Position SIN 671039 4468.0 hours 1883 cycles
No. 4 Position SIN 671045 4119.6 hours 1510 cycles

At the time of the accident, N785FT wus corfigured ""ConditionC-6"" for cargo operation.

The lasc reweight was accomplished on October 29, 1968. at which time the following data
was recorded.

Configuration Condition-6
Aircraft Cargo

Crew Seats 7 forward
Maximum Gross Weight 353,000 pounds
Maximum Taxi Weight 358,000 pounds
Maximum Zero Fuel Weight 261,000 pounds
Maximum Landing Weight 275,000 pounds
Empty Weight 142,142 pounds
Basic Reference Number (Aft Datum Line) 397.0 inches

The last service cherk was performed on July 9, 1976, at the company's Los Angeles.
California, maintenance base. Aircraft total time was recorded as 5870.2 hours.
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The last daily check was performed on July 23. 1970, at the Los Angeles facility. Aircraft
total time was recorded as 6008.2 hours.

The last trip check was performed on July 25. 1970. at the Los Angeles maintenance
facility. Aircraft total time was recorded as 6032.0 hours.

The last ground service check and the maintenance release were accomplished at the
company maintenance base at Tokyo, Japan, on July 27, 1970. Aircraft total time was
recorded as 6045.1 hours.

On June 6, 1969, N785FT was involved in a minor incident at Detroit, Michigan. During the
landing roll, at about 80 knots. the aircraft went off the right side of the runway and came to
rest in adirt area adjacent to the runway. Minor damage occurred to the aircraft.
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APPENDIX D

NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D.C. 20591

TRANSCRIPT OF COCKPIT VOICE RECORDER,
FLYING TIGER LINE. INC,, DOUGLAS DC-8-63F, N785FT,
NAHA AIR BASE, OKINAWA. RYUKYU ISLANDS, JULY 27.1970

LEGEND
CAM . Cockpit area microphone channel
RDO - Radio transmissions
GCA - Radio transmissions by Naha AB Radar Controllers
FT785 - Radio transmissions from aircraft made by the Captain
-1 = Voice identified asthat of Captain
-2 - Voice identified as that of First Officer
-3 - Voice identified as that of Flight Engineer
-4 - Voice identified asthat of Navigator
-? . Voice unidentified
H = Nonpertinent word or phrase¢
¥ - Nonpertinent radio transmissions
UNINTEL - Unintelligible conversation
O . Words enclosed parentheses are not clearly heard or understood. The words
zggg\(/:?]. represent the best presently achievable interpretation of recorded

The times shown are Okinawan Local Times, based on the 24-hour clock.
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RDO Transmissions
Time

1129:27 - FT785 :

1129:31 - GCA

1129:38 - GCA

1129:46 - FT785 :

1129:54 - GCA

1130:06 - FT785 :

1130:08 - GCA

CONTENT

CAM Channel/Crew Conversation

Time

Naha GCA Tiger seven eight five level at -ah-
one thousand.

Flying Tiger Seven eight five Naha GCA, hear
you loud and clear. idcnt.

Flying Tiger seven eight five radar contact one
eight miles northwest ofairport altimeter two
niner eight three, perform landing check.

ah- Roger.

Flying Tiger seven eight five -ah- construction
equipment left side of runway at approach end,
also equipment right side of runway at three
thousand foot remaining marker.

Understand.

Flying Tiger Seven eight five turn left heading

one zero zero 1130:14-2 -

-7

1130:24 . 2 :

Yeah, you're right ~

Hell, hell yes.

Unintelligible

(Ycucan't out guess 'em)



RDO Transmissions

Time

1130:28 . GCA

1130:36 - FT785:

6¢

1131:113.GCA

1131:20-FT785;

CONTENT -~ —~

Flying Tiger seven eight five if no transmission
received for five secondson final approach,
attempt contact tower one one eight point
UNINTEL if VFR.

-ah- Roger.

Flying Tiger seven eight five turn right one
five zero maintain one thousand, dog leg to
final.

One fifty.

CAM Channel/Crew Conversation

Time

1130:53.2 -

-1 :

1130:57 .1 -

-? -

-? :

1131:09-1 :

-7 =

1131:27°2 -

It's raining over there.

Yeah, oh yeah that showers
around here.

One over here and one (down)
here.

(if they turn GCA around then
they're pretty)

(turn on the rain removal)
Yeah

According to that (O-KER
Beacon)

UNINTEL

Check list

.

e o gy

s

R Ty

-

n b A A

k.



o¢

CONTENT

RDO Transmissions

Time

1131:46 - GCA

1131:48

— 1131:59. FT785

Flying Tiger seven eight five

be advised. ah have reduced visibility on
final .ah tower just advised approach
lightsand strobe lightsare on - - .turn
right heading on one eight zero.

- Ah, Roger

CAM Channel/Crew Conversation

Time
1131:29.3 :
1131:30.1 :
1131:32-3 :

1131134 .1 -

=7

.3
1131:40-1 :

-7

1131:44 -1 :

1131:45.7 -

1132:04 -1 :

(Hydraulic) pumps?
On

Flaps and slots
Well, we got -ah-
Twenty-three so far

Twenty-three and the lights are
out

(you're on the line)
Come on you mothers.
UNINTEL

Three green

Okay

Ok go ahead with the - ah,
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RDO Transmissions
Time

1132:07 - GCA

1132:27 - GCA

* * @ (transmission to Departure Aircraft) * * *

Flying Tiger seven eisht five (Film) four

eight RCR one six.

CONTENT

CAM Channel/Crew Conversation

Time

1132:06-3 :

-1:
-3 :
1132:10-1 -
1132:13-3 :
1132:14.1 -
-7 :
1132:20-3

1132:23-

1132:26 - 1 :

Gear

Three green

Ignition override

On

Radio altimeters

(I gotta) set

Rog.

And spoilers

(chick sound)
(they're armed)

(the hydro quantity)
(UNINTEL) pressure is
Normal and (full)

UNINTEL

Sound of trim horn
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CONTENT
RDO Transmissions CAM Channel/Crew Conversation
Time =~ Time H
1132:32-FT785 :  -ah- Roger 1132:40-1 :  Rain shower ;
1132:42-? :  Right over the #field ’
1132:46- GCA :  Flying Tiger seven eight five, Film four eight, §

new altimeter two niner eight four.

1132:51-FT785 :  Eight four
1132:52-2 : e had that before

1132:56 - GCA :  Flying Tiger seven eight five. NAHA GCA
final controller how do you hear?

-FT785 :  Loud and clew.

(43

113301-GCA :  Roger loud and clear also here radar contact
eight and onc half miles from touchdown on
final approach do not acknowledge further

transmissions- - - turn right one eight three 1133:20-1 :  Ahya might as well get (yourself
left of course=~--- sct) t
!
1133:13 cight miles from touchdown heading one -2: OK
eigE: three - - - turn right heading one eight '
five well left of course - - - - -? = (lwant? get,) UNINTEL ;

-+ lyououghta get)

113327-? :  (be my, yeah that’s alright get

‘em all down)
-« - heading isone eight five, -1 = Thirty (five) |
S~ L /\’
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o CONTENT

R™O Transmissions CAM Channel/Crew Conversation
Tirne Time
1133:33 seven miles from touchdown - --heading one 1133:37-1 :  Full coming down

eight five correcting to the on course - . .

slightly left of course heading one eight five. 1133:47-2 - UNINTEL (standby the ajz

controller)
1133:49-2 - Yeah (it’s coming)

1133:51 Six_miles from touchdown, slightly left of

course, then turn left heading one eight
three =- - heading is one eight three. slightly
left of course correcting slowing to the on
course « - -approach glide path wheels

should be down heading one eight three - «-

€€

1134:14 Five miles from touchdown - . . wind zero 1134:18-7 - (your)
two zero degreesat one zero, you're cleared
to land - - - turn right heading one eight five
maintaining slightly left of course, begin

descent « - -
1134:35 .- - four miles from touchdown heading one
eight five, turn left heading one eight three chick sound audible

---onglide path, turn left heading one eight
zero - - -on glide path going slightly right of
course turn left heading one seven eight

1134:53 .. .three miles from touchdown dropping
slightly below glide path. - . - heading is one
Seven eight on glide path now, slightly right
of course, correcting to the on course - - -
heading one Seven eight turn right one eight

Z€ero,
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RPO Transmissions.
Time

1135:34

"1135:37

CONTENT

CAM Channel/Crew Conversation

Time

1135:07

two miles from touchdown =- -on course turn

right heading one eight three, dropping slightly

below glide path, heading one eight five ...

ya have a ten knot tail

wind on glide path, turn right heading one

eight seven

ons mile from touchdown slightly left of course

turn left heading one eight five - - - turn left

heading one eight two,
1135:42.7

at minimum altitude going well below glide

path, too low/1135:46
1131%:44 -7 -
1135:44.57 :
1135:45.5
1135:46

Pt .\'\\

Sound similar to windshield air
or heavy rain begins.

(noise continues at steady level)

hundred feet

seventy fcet
it's fifty feet/1135:45.5

Sound of electrical interruption
to recorder

End of recording.

.
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APPENDIX F

NATIONAL TRANSPORTATION SAFETY BOARD
Washington. D. C, 20591

Veiling Clare Hypothesis, Dr.Conrad L. kraft. The Bocing Company

To illustrate this hypothesis and other phenomena, reference is directed to the attached
diagram.

From the description of the weather conditions at Naha on July 27, 1970, the average
illuminance of the sky on a hazy day, at noon, at position A in the diagram would have been
about 5,000 millilamberts {m!}. A5 it would have back-lighted the light rain area B, a veiling
glare would have been produced by iilumination of the rain particles from some 40° off the
lie of sight. which was along the aircraft flightpath. Assuming that transmissivity was ,05
miles and the light rain area was 1,200 feet deep. then the brightness of the near rain drops was
about 1.000 ml. The runway at C,however, was in an area of general overcast ahd would have
had a prightness OF 22.8 ml2. The black skid marks on the’runway might have reflected a
lower value. say 10 percent of this illuminance. Then. if the black marks covering the end of
the runway mighe be considered the object of highest contrast against the light colored soil
around the end of the runway, the visual contrast ratio would have been

. 22.8 —(0.10x 22.8) _
: 558 x 100=90%

Ninety percent contrast at 22.8 ml. would have been sufficient for the end of runway to be
seen, but between the pilot's eyes and the runway was the 1,200 feet veil of hack-lighted rain
of an estimated 1,000 ml. brightness. Inserticn of this factor into the contrast formula
produces a contrast ratio of about 2 percent:

wz_%o_zzlgozzs_) x 100= 2%

It.would have been possible for the pilots to sce the very low contrast target but it wrald have
been very difficult. Moreover. other factors became relevant.

The 1,200 feet of back-lighted rain would have given the pilots a meteorological optical
range of only 660 to 1,320 feet, similar to moderate to thick fog.'

On emergiug from the heavy rain shower the pilots have entered the area of relatively high
brightness between them and the runway, after having been in an area of about 11 ml. to 110
ml. brightness for some 30 seconds or more. Some dark adaptation would therefore have

IMorgar, C. T.: Chapinis, A; Cook. S. E.Z Lund, N. W.: Human Engineering Guide to Equipment as*.  P. g4, 1963;
McGraw Hill Book Compauy. For a reference to millilamberts and other photometric measures, sce Judd, D. B., Basic
Correlates ofthe Visual Stimulus, Handbook of Experimenta) Psychology, Edited by S. S Stevens, 1960, John Wiley & Sons,
tnc,, Mew York. New York.

éBlal:lwull. R: Light and Virion. Section 2. Uluminating Society Lighting Handhook, page 2.27. Edited by I. E Kaufman,
1966. LE.S. Society New York, N. Y.

3ptackwelt, supra note 2.at 2.27.
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begun but in 30 seconds it would hare becn minimal. However. under the circumstances,
exterior visual references on which p fixate or accommodate would have becn nonexistent on
transference of vision from inside to outside the cockpit. Although men of the pilots' ages,
wearing near vision corrective lenses. would have had to accommodate by onlv one diopter at
most, recent data indicates that this would require from 6 to 8 seconds.* With the lack of
anything outside the cockpit on which ro focus the eyes. incomplete focusing would result.
This along with the sudden appearance of the relatively high brightness of the back-lighted rain
would have effectively presenred the pilots with an illuminated Ganzficld.5

Unlike total darkness wherein one does nor expect to see things. the lighted Ganzficld often
makes the individual conscious of both the severe visual disorientation present and the
uncertainty asto where he 1slooking. In this instance, such a condition would have produced a
very serious problem for pilots hurriedly attempting to locate a single object—the runway. It
has been shown that under similar experimental conditions, observers took as long as 20
seconds to locate an object six times larger than a runway threshold.'

Consequently, under the meteorclogical conditions prcsent at the time of the accident, the
pilots may have been faced with a series of plienomena, any one of which. by itself, would not
have precluded visual acquisition of the runway. However, when combined together as{1) the
veiling glare, (2)restricted optical range. (3)incomplete visual accommodation, and (4) the
sudden appearance of a back-lighted, high intensity Ganzfield with its possible disorientation
effects. it would appear that acquisirion may have becn effectively denied.

. *Elworth, C. L. nd Larry, C., Measutement of Near to Far Visual Refocusing Time. The Boeing Company, 1970. (in
Press)

SAn Wuminated Ganzfield is described as a homogenous visual ficld of similar brightness in which no differentiating
objects can be seen. Miller, J. W, and Hall, R, J. “The Problems of Motion Perception and Orientation in the Ganzficld:”
Visual Problems in the Armed Forces, M. A. Whitcomb, Editor, National Academy of Sciences, N. R. C. Washington, D. C.
1961.

SMiller, §. W. and Ludvigh, “Tine Required for Detection of Static and Moving Objects as a Function of Size in
Homogenous and Partially-Structured Visual Fields,” U. S. Navy School of Aviation Medicine, 1959, No. 15, Project NM
10-99, Pensacola, Florida, -
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UNINTEL (standby the air controller).

Yeah (it's coming).

Six miles from touchdown, slightly left of course, turn
Wmng one eight three---heading is one eight three,
slightly left of course correcting slowly to the on eourse~=~
approaching glide path wheels should be down heading

one eight three--~

five miles from touchdown---wind zero {we zero degrees
at oné zero, youte cleared to land---turn right heading
one eight five mointoining slightly left of course

[

{your)

begin descent

-=-=feur miles from touchdown heading one eight Five,
turn left heading one eight three---on glide path. turn
left heading one eight zero---on glide path going
slighﬁy right of course turn left heading one seven eight

click sound audible. NATIONAL TRANSPORTATION SAFETY BOARD

Washington, B. €.

~ FLIGHT PROFILE
FLYING TIGER LINE, INC.

DOUGLAS DC-8-63F, N785FT
NAHA AIR BASE, OKINAWA, RYUKYU ISLANDS
JULY 27,1970
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» Tk P APPENDIX H
A Y NATIONAL TRANSPORTATION SAFETY BOARD
gty 2 DEPARTMENT OF TRANSPORTATION
L0
N WASHINGTON, D.C. 20001
1,. ;'-O"P

January 17.1969

M. David D. Thomas C
Acting Administrator 0
Federal Aviation Administration P
Dceparement of 'Transportation Y

Washington. D. C. 20590
Dear Mr. Thomas:

Accidents which occur during the approach and landing phase of flight continue to be
among the most numerous. They are agamn highlighted by some of the events of the past
month that have aroused nationwide interest in air safety. Most approach and landing
accidents have Seen attributed to improper operational procedures, techniques. distractions.
and flight management. In many cases vertical/horizontal wind shear, forms of turbulence, and
altimetry difficulties were, or could have been contributing factors. The phenomenon of
breaking out into visual flight conditions and subsequcntlv becomirg involved in patches of
fog, haze, rain, blowing snow and snow showers and o:her visibility obscuring formss of
precipitation seems to be fairly ccmmon occurrence. The sensory illusion problem associated
with night approaches over unlighted terrain or water is another likely factor aboutr which
more is being learned daily.

Other related factors are the handling characteristics of our transport type aircraft in
day-today operations. the absence or outage of glide slope facilities, cockpit procedures,
possible effects of snow or rain on dual static port systems as they could affect altimetry
accuracy, and altitude awareness. These are all factors which may exist singularly or in
combination. The inability to detect or obtain positive evidence, particularly such evidence as
ice accretion or moisture which becomes lost in wreckage, makes it difficult, if not impossible,
in many cases to reach conclusions based upon substantial evidence. It is clear that had all
ground and airborne navigational systems been operating accurately asd had the flight crews
been piloting with meticulous refercnce to properly indicating flight instruments, these
accidents would not have occurred.

in this light, and with the number and frequency “of approach and landing phase accidents
under similar weather and operating environments, we believe that certain immediate accident
prevention measures nexd to be taken. We belicve that preliminary to the successful comple-
tion of our investigations into the factors and causes of the recent rash of accidents. renewed
attention to. and emphasis on, recognized good practices will tend to reduce the possibilities of
future accidents.

Pilots. operators and the regulatory agencies should renew emphasis on—and improve
wherever possible—~cockpit procedures. crew discipline, and flight nanagement. 1t is recom.
mended that both the air carrier industry and the FAA review policics, procedures. practices.
and training toward increasing crew efficicncy and reducing distractionsand nonessential crew
functions during the approach and landing pliasc of the flight. It is specifically recommended
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that crew functions not directly related to the zpproach and landing, be reduced or eliminated,
especially during the last 1000 feet of descent. Accomplishment of the insange and landing
check lists as far as possible in advance of the last 1.000-foot descene will allow for more
intense and perhaps more accurate eress checking and monitoring of the descent through these
critical altitudes.

It is also recommended that during che final approach one pilot maintain continuous
vigilance of flight instrumam-inside the cockpit— until positive visual reference is established.

In order to induce a renewed altitude awareness during approaches where less than full
precision facilities exist. it is recommended that there be a requirement that during the last
1000' of final approach the pilot not flying call out altitudes in 100-foot decrements above
airport elevation (in addition to airspeed and rateuf-descent). To further enhance altitude
awareness within the cockpit, it is recommended that there be a regquirement to report
indicated altitude to Air Traffic Control at various points in the approach procedure such as
the outbound procedure turn and at the outer marker position.

Consistent with and in support of the concept inherent in your Notice of Proposed
Rulemaking No. 67-53, the Board urges the aviation community to consider expediting
development and installation of audible and visible altitude warning devices and the implemen-
tation of proccdures for their use. Additional itaprovements, although desirable now, are
attainable only through continued research and devclopment,

The reassessment of altimetry systems with particular regard to their susceptibility to
insidious interference by forms of precipitation needs to be the subject of attention by the
highest level of aeronautical research facilitiesand personnel. Toward this end, we are meeting
with members of your staff. the National Acronautics and Space Administration and various
segments 0f the aviation commurity to initiate an assessment of possible failure modes and
effects within the static system.

The possibility nf development of additional altitude warning systems—external to the
aircraft—needs to be explored by the aviation community. One such possibility would lic a
high intensity visual warning red light beam—projected up along and slightly below the desired
approach glide slope—towarn of flight below the desired path.

Likewise. development is needed in the fields of radio/radar, and inertial altimetry and
CRT/microwave pictorial display approach aids as possible improved replacement of the
barometric altimetry system in the near future.

Modified wse of existing approach radar should be farther studied with regard to its
adaptability asa surveillance—accident prevention—tool for nonprecision instrument approach.

During the time that we press for answers as to the causes of a number of these recent
accidents, the Board urges increased surveillance, more frequent and more rigorous inspection
and maintenance of altimetry systems by both the air carrier operatorsand the FAA: and urges
also that the FAA reexamine certification requirements and procedures to determine if there is
a possibility of a single failure mode of nominally dual systems which. when combined with an
already existent passive failure or inadequate cockpit procedures. can invalidate dual failure
protection fcatures.
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Whereas these problems have been highlighted by air carrier accidents. they should not be
construed as being unique to air carrier aviation. The Safety Board considers that they are
applicable to all forms of air transportation.

We know that your Administration. as well as other responsible segments of the aviation
community, have been working extensively in all of these areas.

We appreciate your continuing emphasis on the safety of air carrier operations as evidenced
by recent communications with your inspectors and airline management.

Your viaws regarding the implementation of our suggestions will be welcome.

Sincerely yours,

Isf Joseph J. O‘Conrell, Jr.
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20590

<TUTQO

OFFICE OF
THE ADMINISTRATOR

Feb. 6. 1969

Honorable Joseph J. O'Connell, Jr.

Chairman, National Transportation Safety bard
Department of Transportation

Washington, D.C. 20591

Dear Mr.Chairman:

| 'have your letter of January 17. 1969, whirh contained suggestions and recommendations for
the prevention of accidents during the approach and landing phase of flight.

My letter of January 28, 1969, commented on a number of the items covered in your January
17 letter. Therefore, |1 will not repeat them here, except to reiterate that our immediate
concern and followup actions arc directed to the areas of adherence to established procedures.
altitude awareness, winter operating procedures, and cockpit discipline and vigilance.

Our comments concerning the matters discussed in your letter are as follows:

1. Reduce distractions ax! nnn-essential crew functions during approach and landing. In-
structions to our Inspectors require them to review on a continuing basis cockpit check
lists and procedures to assure that minimum checking will be done during the more critical
periods of flight suck as departures, approaches. and landings.

2. Use of in-range and landing check lists. We believe the airlines require all cockpit check
procedures, particularly the in-range check list, to be completed well before the last 1,000
feet of descent. However. we will request our inspectors to doublecheck and take action
where warranted.

3. Cockpit vigilanee. The instructions to our inspectors referred to-in item 1 above also
require them to assure that cockpit check procedures are arranged so that the pilot flying
devotes full attention to flight instruments. As stated in my letter of January 28, 1969,
crew vigilance and cockpit discipline is one of the areas stressed in my wire o the airline

presidents. .
Preceding page blank
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4. Altitude awareness: Over two and one-half (2%) years agu, instructions were issued to our
inspectors to be surc the airlines emphasized in training and included in company manuals
altitude awareness procedures to be used during climbs, descents. and instrument
approaches. This is one of the areas on which we asked our inspectors to place emphasis
during the accelerated inspections mentioned in my January 28 letter.

Your letter recommended that during the last 1,600 feet of the final approach the pilot
not flying be required to call out altitudes in 100 foot increments. The altitude awareness
procedures that we have asked the carriers to adopt require the pilot not flying to call out.
during the final 1.000 feet of the approach. 500 feet above field elevation. 100 feet above
minimums, and minimums. We believe this procedure is preferable. since it served to keep
cockpit conversation te a minimum and at the same time, assures pilot altitude awareness,
This procedure also reduces pilot workload.

5. Pilot reports to ATC of altitudes during instrument approaches. Adoption of this sugges-
tion would significantly increase frequency congestion and increase crew and controller
workload. We believe our c¢fforts in the areas of pilot training and education will prove to
be the most beneficial course of action.

6. Altitude alerting devices. | appreciate your support of the rule which became effective on
September 28, 1968. which will require by February 28, 1971, both visual and aural
altitude alerting signals to warn pilots of jet aircraft when approaching selected altitudes
during climbs, descents, and instrument approaches.

7. Altimetry systems. With respect to your suggestion that an assessment be made of possible
tailure modes of altimeter static systems, we plan to participate with NASA and the
aviation industry to assist in such a program. Development and testing to validate such
improvements will be required. At this time. we know of no practical replacement for ¢he
barometric altimeter.

8. Additional altitude warning systems. Your suggestion Concerning visual glide path warning
would not provide complete information concerning the optimum glide path as does the
Visual Approach Slope Indicator (VASI) system:: which are installed at many runways
throughout the country. We plan to continue to install these systems in accordance with
current criteria within the limics of funds appropriated for this purpose.
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10.

11.

12.
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Deselapment—totaplace barometric altimeter systems. The use of inertial altimetry could
be investigated, but must be considered as a long range R&D program. CRT/microwave
pictorial display (radar mapping) has been evaluated by the military as an additional
approach aid w:onitor, The FAA as yet does net have detailed information, since this
equipment, until recently, was classified. However. we plan to obtain additional informa-
tion and will look into the matter further.

Modified use of existing approach radar. 1would appreciate receiving from you additional
details on the modified nse you had im mind, s that we can more properly evaluate and
respond to your suggestion.

Inspection and maintenance of altimeter systems. On January 29, 1969, representatives of
our Flight Standards Service met with ATA’s Engineering and Maintenance Advisory
Committec to review and discuss altimetry problems. The airlines are mounitoring the
operation of these systems and reviewing their maintenance procedures. ATA advised us at
this meeting that few troubles are being experienced or reported by tbe flight crews. This
is confirmed by our analysis of the MRR reports. Nevertheless, ATA has agreed to
reactivate its Altimetry and Static System Maintenance Subcommittee to further explore
chis area and intends to review. and update material previously published on this subject.

Certification of altimeter systems. On August 16, 1968, we issued a Notice of Proposed

Rule Making proposing revisions to Part 25 of the Federal Aviation Kegulations to require
in systems design means to assure continued safe operation following any single failure or
combination of failures not shown to be extremely improbable. Industry comments are
now being reviewed and analyzed.

Your interest in these problems is appreciated and 1 can assure you we will continue o press
for solutions to them.

Sincerely,

DI g,

D. D. Thomas
Acting Administrator

GPO 925969
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