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File Fo. A-Q0Q2

NATTONAL TRARSPORTATION SAFETY BOARD
DEPARTMERT OF TRARSPORTATION
ATRCERAFT ACCIDENT REPORT

ADCPTED: Decerber 31, 1969

Japan Air ILdnes Co., Ltd.
c-8-62, JA 8032
San Francisco Bay
San Franecisco, California
November 22, 1968

SYNOPSIS

Japan Air Lines, Douglas IC-8 627 #48032, made an unintentional
water landing in San Francisco Bay while operating as Flight 2, departed
Tokyo International Airport at 0836Z (1736 Tokyo Time) on November 22,
1968, with 96 passengers, including six infants arnd & crew of 11 for a
nonstop Instrument Flight Rules {IFR) flight to the San Francisco
International Airport, San Franciscc, California.

The flight arrived in the San Francisco area at 165427 (0854
Pacific standard time) after a routine flight. NHormal commmicaticas
were egtablished, and the crew was radar vectored to the Woodside VHF
Omnidirectional Range (VOR) and thence to intercept the Instrument
Ianding System (ILS) for Runway 28L at the San Francisco Internstioral
Airport. '

The flight crossed the Wcoodside VOR a% 17167 st
4,000 feet and, at 1718:30Z, was cleared o descend to 2,000 foet.
The flight descended in a constant, uninterrupted rate of descent from
this time until about & seconds before water impact at 1724:25Z. The
aircraft was on the localizer and contacted the water about 2 miles
from the end of Runway Z8L.

There were no injuries to ary of the paesengers or crew during the
accident and ensuing evacuation. The aircraft was recovered from the
waters of San Francisco Bay abvout 55 hours after the accident.
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The Board determines that the probable czuse of this sccident
was the improper application of the prescribed procedures to execute
an sutomstic-coupled ILS spproach. %Ghis deviation from the prescribed
yroceduras vas, in part, due to & lack of Tamiliarizetiom and inire-
quent operation’ of the installed flight director and autopilot system.



1.1 Histary of Flight

The crew for Japan Air Iines Flight 2 (JAL 2) arrived st Flight
Cperations at 1530, Tokyo time, November 22, 1968. Flight triefing and
aircraft preflight were completed. Scheduled block time was 1700 Tokyo
time. However, required maintepance for the pilot instrument peanel
resulted in a delay of sbout 27 mimutes, and block time was 1727 Tokyo
time. This requirement for maintenance was caused vy a difference of
100 feet at flight level 230 between the captain's and first officer's
altimeters on the previocus flight.

JAL 2, with & crew of 11 and 96 passengers including six infants,
departed Tokyo International Airport, Tokyo, Japan, at 08362, 1/ (1736
Tokyo time) Fovember 22, 1968, for a nonstop Instrument Flight Rules
(IFR) flight to San Francisco, California. The takeoff and climbout
were nocmal except that when the crew first raised the landing gear
handie, it felt Lo them as though the nose gear did not latch. On the
second try, the crew stated that the latch check was good and the flighi
contimued.

The en route portion of the flight wac conducted without incident.
Doppler, Loran, and celzstial methods were used for nmavigation. The
captain stated that the aircreft was controiled by autopilot for most
of the flight. The en route cruising altitudes were 29,000 feet for
about an hour and 15 mimites, 33,000 feet for about 4 hours, them 37,000
feet for 2 hours and 50 mimates..

At 1654z, Oekland Air Route Traffic Comtrol Center (QAK Center)
established radar contact with JAL 2 when the airceraft was over the
Maple Interasection (169 nautical miles from the Oakland VEF Omnidirec-
tional Range/Tuctical Air Bavigation (VORTAC) on the 257° radial). At
that time, the flight was cleared to the San Francisco Airport via a
direct course to the Woodside, Californis, VORTAC, thence direct to
San Francisco, to cross & point 21 miles west of Woodside at, and
raintain, 8,0C0 feet. The controller provided the Bay area altimeter
setting of 36.31 inches (from the 0800 P.s.t. Sen Francisco surface
weather observation). At 16562, after coordination with the Oakland
Terminal Radar Comtrol Facility (Bay TRACOK), the controller advised
JAL 2, "... San Francisco has tlree quarters of a wmile visibility, the
RVE 2/ is more than six thousand, they say it should bold."

1 "Z" Greemwich mean Lime, “he mean solar time used as the prime basis
of standard time throughout the world.

2/ EVR - Runway Visual R-nge
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At 1659Z, JAL 2 reported leaving Flight Iewvel 370, which had been
its last assigned crulsing flight level. At 1710Z, in response to the
OAK Center Oceanic Radarr Sector Comtroller's query, the flight reported
leaving 13,000 feet. Ore mimrte later, just pricr to transferring
control of JAL 2 to the Bay TRACON, the comtroller advised that the
San Fraacisco RVR was down to 3,500 feet.

In-flight reversing of the two inboard engines was utilized to
insure that descent to the 8,000-foot level would be accomplished in
time= to conform with the ATC clearance.

The transfer of control to the Bay TRACON was effected when the
aircraft was 1 mile west o the Briny Intersection (or 29.5 miles west
of woodside) at 1T11Z. At 17il:49.7Z, JAL 2 established radio contact
with the TRACON, whereupon the flight was cleared to descend to 5,000
feet. At17125h3z,JAL2repormedleaﬂ.ngSworeetdescding
mdatl?lhny,rewtedtoanathersectorinthemcon which had
asgumed control of the flight, that he was out of 6,500 feet.

At 1714:52.9Z, JAL 2 advised: "Iue to the weather at San Francisco
'dlﬂ:ealongﬁml(appwoach)rstherthandirecttotheoute:mrker"

The captain had requested that the flight be vectored to a point
more than 6 miles east of the cuter marker because of the weather reported
at San Francisco Airport and his desire for an extended straight-in
approach.

At 1716Z, the controller advised JAL 2 that the San Francisco (SFU)
MQBMNhoooreet,clearedtheﬂJ@ttodescemtoandmu
tain 4,000 feet; mﬂ:l.nstru:tedittohrnlefttoaheadingofd@“
mmm'srmtnrgetatthistimmmthewmwnﬂw
Dur.tngttnmmim‘be, the controiler inquired concerning JAL 2's air-
speed; was advised, "... slowing down to ome eight zero (kmcte)"; and
mmmeﬂmctohommomﬂmtnbeugmmmm
aprroach.

At 1718:30Z, a new heading of 020° was assigned, and at 1719:40Z,
JAL 2 was cleared to descend to and maintain 2,000 feet. At 1720:11Z,
the controller transmitted as follows: "Japan Air two turn left head-
ing three one zero, position eight miles from outer marker, cleared
far IILS approach, cross the outer marker at one six zero knots.”
JAL 2 replied: "Japan Air two, rcger.” At 1720:44Z, the controller
transmitted: "Jspan Air two start your left turn, you're going through
the localizer, and assigned heading now two eight zero." JAL 2 replied,
: "Roger, turning left two eight zero."”
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ﬂhecsptainstatsdthathehadplmdandmmmmtic-
coupled approach, 3/ utilizing the sutopilot awd flight
the aircraft. mmmmmﬁmcmrw s
approach, the flight director camtroller mode switch wae in the
EAV/ADTO position; the radic switch on the same penel was plaeea. the
AFP positicn; and the autopilot HAV selector was placed in the VOR IOC
position.

il

The first officer stated that the descent was almost contimmous.
When the aircraft passed through the localizer and left turn to 270°
was initiated, Captain Asoh called for flaps 23°. A%t this time, the
first officer noticed that the auntopilot BAV selector switch was in
the VOB/IOC position. The "Before Landing Checklist™ was then called
for by the captain.

After the aireraft crossed the localizer course 8 miles east of
the ocuter marker, the inbound turm to the left brought the aircraft back
onto the localizer. After localizer capture, the captain stated that
he placed the sutopilot HAV selector switch in the JLS poeitiian.

The ceaptain allowed the autopllot to contimme to comtrol the air-
craft and at 1720:54Z, the controller zdvised the flight, "...contime
left heading two seven zero, you'wre delaying traffic by your delaying
your turn, position is six miles from the outer marker now and you're
cleared for approach. Cross the outer marker &t ome six zero kncts.”
This was acknowledged by the flight and, at 1721:40Z, JAL 2 was instructsd
to contact SFO Tower on 120.5 MHz (local control freguency).

The captain may have checked the IIS glide slope mrm light; however,
ke is not sure on this point. He stated that after capturing the localiger,
he switched the sutopilot to ILS and the altineter "showed 2,500 Teet
with IAS 160 knots.™ mmmpimmmmmm
(Attitude Director Indicator) to actuate for glide slope tracking; however,
it did not. The glide slope deviation indicator (a pointer ocm the right
side of the HZ-6B) was fluctuating and becsuse of this, the captain staied
that he felt that the RD-201 (Radio Direction Indicator) was more reliable
than the HZ-6B so he used it as his primsry inst—ument for the spproech.

au c-caupled approach is one in which the aircraft is flowm
a position adjacent to the localizer beam and below the glide slope
beam. This positioning is accomplished prior to reaching the outer
marker. The flight director and autopllot switches are then set to fly
the alircraft into the localizer beam, electronically couple the autopilot
to localizer signals, and sutomatically turn the aircraft in toward the
monEy along the centerline of the localizer. As the aircraft fiies in
towiird the cuter marker, it flies into the glide slope beam from under-

neavh, couples to the s of this beam, snd pitches over o fiy d.wm
thecent:er]d.neofthe slope beem.



-6-

Priar to reaching the outer marker, the captain asked the first
officer to check his glidepath (copilot positiom). The first officer,
as reerly as he can remember, said that the vertical and horizontal
bars on the HZ-6B instrument appeared to be normal. He does not remem-

ber checking the glide slope deviation pointer on either the HZ-6B or
the RD.20]1 instruments.

During the contimming descent, the landing gear and full flaps were
extended and the landing checklist was completed. As near as the captain
can remember, the rate of descent was about 1.000 feet per mimte.

The captain indicated that he felt he could not trust his pressure
altimeter because of its erratic performance earlier in the flight.
During the initial ¢limb and cruise portion of the flight he noticed
that although he would level off after climb with both his and the
copilot’s pressure altimeter reading the same, the captain's altimeter
would indicste contiming climb for an additiomal 120 feet. This
occurred at each level-off (29,000, 33,000 and 37,000 feet). For these

reascuns, Going the finel portion of the approach he relied on the radio
altimeter.

At 1T21:55Z, JAL 2 established redio contact with SFO Tower and the
flight was advised that its position was 3% miles emst.of tne cuter marker
and that it vas No. 2 on spprosch, following a Boeing 727 6 miles ahead.
At 1T723:39Z, in respomnsc to the local controller's query, JAL 2 reported
teat 1ts alrspeed vas 157 knots. The flight was then advised of radar-
observed traffic at cne o'clock, I mile, southbound, slow moving. Bo
acknovledgment was received for this advisary, At 1724:28Z, the local
controller cleared JAL 2 to land and advised that the wind was from 350°
at 5 knote. HNo reply to this transmission was received from the flight.

In additiop to the earlier altimeter problems, the captain stated
that vhen the approach had progresed to where the radio altimeter read
500 feet, he cross-checked his pressure altimeter and found thet it read
600 feet. Be then asked the first officer for his altimeter reading
for another cross-check. However, the first officer reaponded with

"30.31," which was the latest altimeter setting given the crew by Air
Traffic Control.

The first officer indicated in his statement that, as they descended,
he started calling ocut altitude and airspeed in 100-foot intervals at 500
Tecet, in accordance with the captain's briefing for lending; however, the
captain stated he did not hear these calls after the approach had progressed
below 500 feet.

The captain had set his MDA (Minimum Descent Altitude) light actuator
at 211 feet. When the MDA 1ight came on, the captain stated that he cross-
checked his instruments; seaw that his pressure altimeter read 300 feet; and
looked up to see if he could see the rumway lights.
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As the MDA light came on, the firsc officer called, "Breaking out
of the overcast - I cannot see the runway light." He then cslled cut,
"We are too low - pull up, pull up." He noticed that the captein had
already started forward with the power levers and wss also starting to
rotate the aircraft for the go-around. He also stated that ac the :
go-around was initiated, the main gear struck the water. He roticed his
pressure altimeter on water impact and saw that it read 100 feet with
the tarometric pressure setting of 30.31.

After the MIA light came on and the captain heard the first cfficer's
call, he moved the throttles forward to start his go-around. However,
at this time the right main gear and then the left touched the water.
The captaln stated that he felt the wheels touch the water and pulled
the throttles back because he was afrald that the airplane might nose
over on its back if he cortimued the attempt to go arocund.

After touchdown in the water, the DC-8 came to & stop on & headirg
of 216°. The captain reported that he felt that the landing gear was on
the bottom of the Bay and he was then sure that the airplane would not
sink. The emergency exits were opened and the captain ordered the evac-
uation of the crew and passengers. The captain and purser made the final
checks of the interior prior toc leaving the aircraft. They departed in
the last liferaft and reached shore sbout one-half hour later. The air-
craft remained upright and intsct during the water landing. The crew
and passengers all evacuated the aircraft without injury.

Thz aircraft came to rest at 37°35'25" North latitude, 122°18719"

West longitude at zero elevation at 1T72k:242 (092L:24 P.s.t.), November 22,
1968.

After the sircraft came to a stop, the first officer attempted to
call San Francisco Tower without success. EHe ther turned off several
switches, vhich he could not identify, and went aft to assist the other
crewmembers and passengers.

The flight engineer stated that he felt the zpproach %o be normal
and all landing checklist items had been covered except for the "euto-
pilot off." He observed the captain's radioc sltimeter to be reading 200
feet. At thils time they were breaking ocut of the clouds and he could
see water. He stated that he realized that they were still descending
s0 he called vut, "pull up, pall up.” The flight engineer reported thatu
the initisl water touchdown was very light, then = second water impact
occurred which he classed as moderate. The fuel tank valves were bturned
off; the firewall shutoff valves closed; pressure outflow valve closed;
and the battery switch was placed in the "off" position. The flight
engineer then went aft to asslist in launching the rafis and to help the
Tassengers evacuate the airecraft.



1.2 Injuries to Personz

Injuries Crew Passengers Otkers -
Fatai 0 0 c °*
Honfatal o] 0 c

Hone 11 96

There were no iniuries sustained as a result of the accident or
. the ensuing evacustion.

1.3 M_getoa:!ma;ft

Thers was no apparent impact damage tc tne fuselage or tall surfaces
of the aircraft. The underneath wing-to-fuselage failrings sustained
wiror damage. Zxtensive damnge was inflicted on a1l flaps and the in-
board section of the right wing, aft of the rear spar. All landing gear
doors, the No. 5 (left rear outboard) wheel, and the landing gear leveling
cylinders were separated or broken by impact forces.

The entire alrcraft was subject to salt water immersion, and the full
extent of corrosion damage i3 not known.

1.4 Other Damage
RNone

1.5 Crow Information

Captein Kohei Asch

Captain Asch, a Japanese citizer, 46 years of age, was in command. He
holds Japan Gert:Lf'! cete of Competence for Airline Transport Pillot No. 202
and Jaepan Alrcralt Crew License No. 31097. He holds a third-class fiight
radio operator certificate. He has a type rating in DC-4, DC-6, DC-T, DC-8,
and CV-880, and B-T2T7 sirplanes. He was employed by JAL in April 19 In
December 1966 he was assigned captain on DC-8 equipment. Captain Aaoh
as of October 31, 1968, %4/ had a totsl of 979%:3% hours fligat time with
1062:05 hours in DC-8 equipment. His route check (Tokyo to San Francisco)
was accomplished on Jamary %, 1968. Prior to this flight, Captain Asch
had a rest of more thaanagrs

L7 The TIIght times Tor all crewmembers, as furnished by Jepan Air Lines,
were through October 31, 1968.
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Captain Asch's frequency of flights in a XC-8-62 geries aireraft
since familiarization training in April 1968 was:

Date Adrcraft From - To
T/ 8032 TYO  SFO
7/12 8031 SFO  HNL
7/1% 8032 HNL  TYO
8/7 8033 TYO  SFO
8/8 8033 SFO HEL
8/9 32 HEL TYO
9/3 803k HNL  TYO
9/1+ . 803k TYO  SFO
10/22 803k TYO SFO
10/23 803k SFO HNOL
11/22 8032 TYO  —e-

There were no recorded asutomatic-coupled IIS approaches on any of
the flights in a DC-8-62 series aireraft from July through October.

Captaln Joseph Hazen

Captain Hazen, & U, S. citizen, 34 years of age, was assigned as
first officer orn this flight. He holds a USA-FAA Air Transport Pilot
Certificate No. 1314088 and a Japan Certificate of Competence for
Airline T-ansport Pilot No. 1005 and Jepan Alrcraft Crew Licemse Fo.
31238. He holds type ratings in DC-4, DC-6, and DC-T airplanes. BHe
is & former Air Americe pilot, and holds captain'’s rating on DC-67s.

He was employed by Japan Air Idines in July 1968 and attended DC-8 school
during July and August 1968. Captain Hazen, as of October 31, 1968,
had a total of 9611:45 hours flying time with 17:45 hours in the DC-8.
Prior to reporting for duty, he had a rest of about 3 days.

Flight Engineer Richaxd Fahning

Mr. Fehning, a U. S. citizen, 40 years of age, holds & USA-FAA
Flight Engineer Certificate IHo. 1&55581 and & USA-FCC Radio Operatar
Certificate No. 2N9566. He holds = USA-FAA type rating for reciproca-
ting, turboprop, and turbojet, and Japan Certificate of Competence far
Flight Engineer witu DC-8 type rating No. 390 and Japan Aircraft Crew
License No. 3121. He was employed by Japan Air Lines on January 13, 1968.
He had, as of October 31, 1968, total flying time of 4705:06 hours with
557:06 hours in the DIC-8 equipment. Mr. Fehning had more than 5 days
rest prior to reporting for duty.
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Bxvigator Ichiryo Suruki

Kr. Susuki, a Japanese citizen, 27 years of age, holds Japan
~ Certificate of Competence for First-Class Navigator Fo. 10T and Japean
Aircraft Crew License Ho. 3075. EHe was employed by Japan Air Lines on
April 1, 1966. Be received hir Eavigator's rating December 16, 1967,
wﬂ.h&atntnlotGSBlThmﬂighttim,ﬂlafvhichismm-a
equipment. Best time prior to this flight was more than 4 days.

Cabin Attendents

The cabin crew consisted of & purser, two stewards, and four
steward=sgses. All of these crevmenmbers had received ditching training
and wvere current in their qualificaticms.

1.6 Aireraft Information

The following is general information concerning aircraft JA-8032:

Comparny Name SHIGL

Model pec-8-62
Serial Rumber Lsosh

Date of Mamifacture May 18, 1968
Date of Delivery May 27, 1968
Puselage Number 362
Registration Number 1241
Alrworthiness Certificate Ho. 43-005

Call Sign - JBCEIL
Sel-Cal Code DJ-BC .
Type Engines JT3D-3B Pratt & Whitney

The aircraft and the four installed engines had accumalated a total
of 1707:54 hours since new.

The serial mumbers of the engines are:

§o. 1 Engine P66RLOT-IL
No. 2 Engine PE6OUOL -TIL
Ho. 3 Engine P663299-DL
Fo. & Engine P669411-DL

The aircraft had received a No. 3 check (equivalent to major service

inspection) on November 17, 1968, at Tokyo, Jepan, with an aircraft total
time since new of 1628:28.

The aircraft had accumlated approximetely 80 hours since the No. 3.
check until the time of the zccident. There were no caryyover items to
be completed since the Ho. 3 check. There were four flight discrepancies
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1list~d on the previcus flight which was from Tokyo to Okinswe and return.

|
5
E
|
5
¢
%

2) Copilot's side window leaks air cn takeoff;
3) Gear unlatch light came "ON" dnring up latch check on first
try as if nose gear was unlatched - 0K on second try.

gli Slight hydroseep left-hand aileron boost;

The flight hrd been delayed prior to depurture from Tokyo for approx-
imately 30 mimites, of which 13 mirmmtes had been charged to sechanical
difficulties. This difficulty was corrected by relocating a static systam
hose behind the captein's instrument panel. There was no record of u stat-
ic leak check being performed after this maintenance work was accomplished.

A review of the log pages, fram delivery by McDomnell-Douglas Aircraft
Corporation until the accident, disclosed that all flight discrepancies
written by the flightcrews wore signed off by the maintenance faciliiy as
tbhe repair baving been accamplished.

Maintenance check period statistics:

Time Total
Type 8ince Time
Inspection Date Change Hours
1B June 30, 1968 108:04 108:04
2B July 14, 1968 24h:51 244:51
3B July 27, 1968 389:18 369:18
#1 Check July 31, 435:41 5435:41
1B Aug. 1%, 1968 146:1% 581:55
2B Aug. 26, 1968 292:16 T2T:57
3B Sep. T, 1968 430:00 865:h41
§2 Check Sep. 17, 1968 545:46 981:27
1B Bep. 29, 1968 117:29 1,098:56
=B Oct. 11, 1968 ‘248: 06 1,229:35
3B Oct. 23, 1968 390:06 1,371:35
LB Fov. L, i 524:02 1,505:29
#3 Ciack Nov. 1k, 1968 647:01 1,628:28
On November 21, 1968, when the aircraft left Tokyo, the total time
was 1,695:00 hours. The total flying time for November 22, was 12:54
hours

, making the total aircraft time 1,707:54 hours.

The aircraft was fuelsd with 153,000 pourds of Jet "B" fuel. Takeoff
weight wvas camputed to be 322,012 pounds. This included the crew of 11
and 96 passengers. The weight and balance at takeoff center of gravity
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was cagputed to be 25.3 percent MAC. The landing weight was 212,012

pornds with a center of gravity of 25.0 percent MAaC. Total fuel at
tocchdown was 40,000 pounds.

‘The maxiom takeaff gross weight is 335,000 pounds. The c.g. limits
are 18.2 percent forwmrd and 32.3 percent aft MAC for an aircraft weighing
395,000 pounds .

1.7 Metecrologicel Information
Synoptic Situation

The November 22, 1968, morning surface wea charts showed a cold
front well north of the accident area. The 1000 chart showed (in part)
a small high-pressure ares centered nesr Sacramento with the cold fromt
extending from northern Nevada through northern California, near Red Bluf?,
thence southwestward inmto the Pacific.

Avistion Weather Cbservations

San Francisco

0907, special - ceiling indefinite 300 feet, sky obscured,
visibility 3/4 mile, fog, wind 360°, € knots, Runway
261, RVR 4,000.

0922, special - partial obscuration, ceiling measured 300 feet,
overcast, visibility 3/4 mile, fog, temperature 52°, dew point
50°, wind 360°, 5 knots, altimeter 30.34, Runway 26L RVR 4,500,
fog obscuring 6/10 sky.

Oakland

0325, record special « celling indefinite 300 feet sky obscured,
visibility 4 mile, fog, smoke, temperature 52°, dew point
52°, wind calm, RVR Runway 29, 1,000 variable to 2,200,
tower visibility 3/16.

0931, specisl - partial obscuration, visidbility 3/4 mile, fog,
smoke, wind calm, EVR Rurmvay 29, 2,800 varisble to 3,800, fog
obscuring 8/10 of sky.

092, gpecial - pertial obscurationm, visibility 1 mile, ground fog,
aroke, wind calm, RVR Runway 29, 2,400 variable to 3,800.

5/ A1l times used in Section 1.7 are Pacific standard based on the 24-hour
clock.



Alameda

—————

0858, cedling indefinite 200 feet, sky cbscured, visibilsty duile, .
fog, baze, tempersture 52°, dew potnt 45", vind G207, 3 kmotsy
altimeter 30.33.

o3, ceiling indefinite 200 feet, sky obscured, visibility % mils,
og, haze.

Yoffett Field

0855, ceiling {ndefinite zexro, sky obscured, visibility zero, very
light drizzle, fog, temperature 52", dew point 50°, wind 3h0°,
3 knots, altimeter 30.34, Rumsay Visibility Value (BVWW)
Runway 32 not operating, drizzle began OS45.

mm-mmulmtmﬁmmmw
' ¢ mile, very light drizzle, fog, wind 6 Inots, sltimeter
30.3%, RVV Bummy 32 not opersting.

FPllot Reports

At 0452, a pilst reported the top of an overcast in the San Francisco
aree 3 900 feet.

4t 0720, a pilot reported the top of an overcast in the San Francisco
area as 1,100 feet,

The following pilot report was transmitted in the 0925 teletype
summary by San Francisco:

Ukiah to Oakland, valleys vicinity Bay area all fogged in.
Upper Air Information

The OCekland O400 rediosonde ascent at lower levels (below 5,000
feet m.s.l.) showed a ground-based 9° C inversion, top near 1,600 feet,
conditionally unstable air to near 4,000 feet, and 1sothermal layer
above., The air was close to saturation near the » with drying
sloft and a sbarp moisture breakoff at the base of the isothermal layer.

The winds aloft observation associsted with the latter ascent was
in part as follows:

Heightse Direction

1,000 ft. m.s8.1. ‘QEE 't::rn;e!

a\#wml-‘é
]
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° Forecasts

~ “Forecasts for northern and centrel Californis are przpared by the
-Weather Pureau, San Freancisco. The aviation area forecast issued at

ObAS, valid for a 12-hour period beginning at 0500, was in part as
follown:

Heights above sea level unless noted. At the sumrface
statiopary fromt Pt. Arema to Altures line extending south-
west offshca= with weak wvave moving toward northern California
coast. Figh pressure remains quasi-stationary over Nevada and
off the southern Celifornia coast. Westerly flow at 500 mb. over

northern California becaming light northerly to northeasterly
Bevada central California.

Central California clear to veriable high cloudiness above
15,000 except for fog and low cloudiness along coastal sectiomc
and in the S8an Joagquin Valley. CJeilings and visibilities of
fog and stratus variadble from ceiling zero to 300 feet, visi-
bility zerc to 2 miles. fog to 300-1,000 broken variable to
overcast, 2-6 miles fog, smoke. Fog end stratus lifting or
dissipating 0900-1200.

Occasional light icing in clouds vicinity fromt. Freezing
level 8,000 north to 12,000 south.

Possible moderate clear air turbulence extreme northern California,
western Nevada below 38,000.

At the time of the accident, there were no SIGMET's ¢/ 1n eftect
pertinent to the.time and place of concernm.

The teminal forecast for Sen Francisco issued at 0245, velid for
& 12-hour period beginning at 0300, was as follows:

03000900, 25,000 scattered, 3 miles, ground fog, smoke,
sccasional partial obscuration, 3/L mile fog,
gmoke .

0900-1500, 25,000 thin scatiered, 5 miles, haze and smoke .

The mumdml/bmdmst contained current and forecast
S8an Francisco weather, plus weather information from other terminals.
At 0340, the Weather Bureau Forecast Office, San Francisco, issued for

g - Significant Meteoroclogical Information
VOIMET broedcast, by international agreement, are scheduled broadcasts
of meteorological informestion directed to aircraft in flight. At
Oakland the broadcasts are made from E £ 05 to H § 10 and H #35 to

E # 40 on frequencies of 2980, 5519, and 8905 kHz.
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trapsmission to JAL Flight 2, a re-analyeis of winds at 33,000 and
37,000 feet to San Francisco via 40°, 30'N, 160°W and 39°, 50'N, 140°W.
Also sppended were terminal forecasts for San Francisco and Qakland. .
Such forecasts are issued routinely for eastbound flights from the
Pacific into San Francisco.

The aceident occcusred during daylight hours. However, the weather
in the vicinity was characterized by low cloudiness and fog. The approach
fro= the cuter marker to the alrport was over water, and there were no
terrein features to distinguish between the surface and sky under the
existing visitility conditions.

1.8 Aids to Navigation

The IIS-Runway 28L instrument approach aids for SFO provides as follows:

Localizer - 109.5 MH=z
Glide slope - 332.6 MEz
Glide slope angle - 2° 4ot
Outer marker - 75 MHz
Outer marker compass locater - 379 kHz ~ SF
Middle marker - 75 MHz

Approach lizght system with sequence fleshing lights

iocalizer course 281" magnatic
M.nimm altitudes (applicable to JAL 2's flight path) 1600
(glide slope interception altitude) from point of localizer
capture to cuter marker.
Glide slope altitudes: Outer marker 16035 f£t.

Middle marker 231 ft.

Distances: Outer marker to touchdown 5.7 miles
Outer marker to middle marker L.7 miles
Middle marker to threshold 0.6 miles

There was ASR (surveillance radar) available. However, there was
no PAR (precision approach radar) at the San Francisco International
Alrport.

Status of Facilities

There were no reported difficulties with, or outages of, radar or
approach aids.

Subsequent to the accident, the FAA conducted both a flight- and
greund-check of the ILS. The results of these checks revealed that
the ILS was operstiing within prescribed tolerances.
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Tae spproucn light system was being operated ca Step 5 (maximmm
intensity) with the sequence flashing lights on. The high intemsity
-ruruny 1ighte were alsc on Step 5, as were the touchdown zore and
centerline lighte.

During the course of the ILS fiight-check, the local comtrol
commmications frequency of 120.5 MHz was algo checked and found to
be satisfactcory.

The transxissameter and associated EVR computer and display equip-
ment were checked and found +o be operating satisfactorily.

1.8 Cosmmmications

A review of the recorded cammmications between the aircraft's
erev and the various control facilities persommel revealed that normal
commmmnications were established and mainmtained from 16402 umtil the
time of impect at 1724:242.

Handling of this £light by air traffic control facilities was
withou!. remarkable incident with one exception. In accordance with
currext procedural maruals, under the westher conditioms which prevelled
at SFO on the morning of Hovember 22, 1968, the approack comtrol facility
w8 required, without exception, to prov’de to arriving aircraft, upon
first radic contact or as soon as possible thereafter, the following
information:

a. Celling and visibility if at or below highest circling
minima for the airport and, thereafter, subsequent
changes a8 necessary.

b. Altimeter setting.

The highest circling minima applifcable to SFO are: Ceiling 1,100
feet, vigibllity 2 miles. The weather at the time of first radio con=-
tect with the approach comtrol facility waes: Indefinite celling 300
feet, sky obscured, visibility 1 mile.

A review of the tranacription of recorded commnicatione between
JAL 2 and the Bay TRBACON fails to reveal evidence that this information
was provided.

As a result of the dissppearance of JAL 2 from the SFO Tower radar
dieplay, the succeeding aircraft on approach, a United Air Lines Boeing
TZ27 was Instructed to execute a missed approach. Subsequent to this,

8 amircraft landed on Runway 28L vithout reported difficulties with

either weather, navigation aids; or approach lighting alds. The decision
to cantimme operations was made by the supervising local controller on
the baaic of his observation of the Airport Surface Detection Equipment
(AEIE) radarscope and his determinaticn therefrom that there was no
unidentified targets depicted on Runway 28L.
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1.10 Aerodrome and Ground Facilities

The San Francisco Intermatiocmal Airport and its facilities were
not involved since the aircraft did not reack the airpart.

1.31 Flight Recorder

A United Control Data Division flight data recorder, Model FA-542,
Serial Fo. 2265, was installed in the aircraft at the time of the accie
dent, The recorder was removed fram the aircraft and forwarded to the
Safety Board in Washington, D. C., for examination and readout of the
recorded traces.

The recorder was fuund to be campletely intact with no evidence of
mechanical damage. The recording medium was removed, and the examination
disclosed that all parameters were functioning up to the time of the
accident and all recorde® trmces were readsble. A readout wvas performed
encampassing the last 27:15 minutes of flight prior to the accident fur
the parsmeters of pressure altitude, ipiicated airspeed, magnetic heading,
and vertical acceleration. A data graph was prepared reflecting the
results of the readdut.

The flight recorder data graph indicated that the flight began
descent fram cruising altitude some 26:00 mimites prior to the accident.
A falrly steady rate of descent was maintained down to 15,500 feet m.s.l.
at approximately 2,000 f.p.m. A short level-off was iriicated at this
altitude for about 20 seconds before descent was contimmed. At this
point, the altitude, airspeed, and vertical acceleration traces indicated
that a definite change bad occurred. This was indicated by a distinct
variation in the altitude and airspeed traces, and increased activity in
the wvertical accelerstion trace. The indications in the recorded altitude
and airspeed traces were characterized by rapid fluctuations of the recori-
ing styli. This conditior prevailed down .to an altitude of 9,000 feet
m.s.l., at which time all recorded traces resumed their prior steady
appearance. The fluctuations, notwithstanding the general slope of the
altitude trace, evidenced a slightly increased rate of descent, whaile
the airspeed trace varied between 245 to 255 KIAS. The scope of these
indications coincides with the crew stetemenmts that the inboard engines
were reversed in flight between 15,000 and 9,000 feet m.s.l. A fairly
steady heading of approximately 080° magnetic was maimtained during the
descent fram cruising altitude down to 9,000 feet m.s.l.

The flight passed through the 9,000-foot level 12 minutes and 20
secornds prior to the accident, still on the heading of about 080° magnetic,
and leveled at 5,100 feet m.8.1l. The rate of descent during this period
averaged about 1,000 f.p.m. The fiight remained at this level for 45
seconds, during which time a left turn to OLO® wes made. A descent of
about 800 f.p.m. was initiated T mimrtes and 26 seconds prior to impact
and was continued for 1 minute and 32 seconds. The aircraft was leveled
et 4,050 feet. The altitude of the eilrcraft slowly increased to 4,100
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fest over the next 1 aimrte and 30 secords, While at this n=arly constant
altitude, & left twrn to a heading of 020° magnetic was made.

The aircraft vacated 5,100 feet on a heading of 020°, 4 mimtes and
36 sscunds befire impact. A nearly constant rate of descent down to 150
foot was recordsd during the next b mimtes and 40 seconds. While in
this descent, the aircraft was turned left to a heading of 000° magnetic
for 35 seconds, left to 250°, right to 290°, and then right to 280°. A
general heading of 280° was waintained for the final 2 mimtes of the

§

The aircraft passed through 2,500 feet, 3 mimtes and 12 seconds prior

impact, while in the left txre from 000° to 250° at an airspeed of 152
knota.

g

The aircraft passed through the ocuter marker crossing altitude of
1,600 feet, 1 mimte and L4l seconds prior to impact, at an airspesd of
i38 xnots. This was &t least 2 miles pricr to reaching the outer marker.

or until the aircraft reached 150 feet m.s.l., 6 secordis prior to impact.
At this point, the altitude trace started to fletten out.
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A tabulation chart of the flight recorder data gregh for the last
4 mimites and 46 seconds is as follows:

Time Prior Elapse [Altitude |Airspeed Segment | Average
to Impact Tim= Per|Passing ﬁ =Increasing gog =Stealdy Rate of | Bate of
Segmexnt Q) =Steady State | (*) = Descent: | Lescent
Min Sec (Seconds) -) “Decreasirg L/R) =Turn (£.p.s.)| (£.p.m.)
Reversal left )
to Kight
(R/LFTurn
Reversal Right
o Left
L L6 0 4100 148 (- o21° Eo; 0 0
L Lo 6 Looo k7 (O 020° (0 16.7
L, 21 19 3675 154 (4 020° Start lefd 1T.1L
' turn
L o8 13 2395 159 (£) oco® (L/R) 21.5
3 58 10 350 162 (0) oo4® (o 24.5
3 b6 12 2925 161 (- oos® (o 18.8 175
3 32 1k 2700 158 (o 000° (* 16.1
3 04 28 2375 151 (0 274° (* e la B
2 54 10 2275 153 (£ 242° (L/R) 10.0
2 k46 8 2175 155 (£ 261° (* 12.5 750
2 Lo é 2100 156 (o 272° (* i2.5
2 24 16 1975 146 (- 292° (R/L 7.8
2 0 1k 1825 w2 (- 284° (L/R 10.7
1 .59 11 1675 138 (0) 287° (R/L 13.6
1 46 13 1500 138 (0) 286° (# 13.5 675
1 30 16 1275 138 (Start £) 282° (* el
1 14 16 1075 142 ,(2 280° (L/R) 12.5
o U6 28 Te5 150 (£) 281° (0 12.5 TS
0 un 5 650 153 (Start -) | 281° (0 15.0
0o 14 27 300 135 (- 283° (0 r.6
0 06 8 150 132 E- 282° 0; 18.7
0 00 6 0 125 (= 281° (c 25.0
1.12 Wreckage

Hot applicable. The aircrafi was virtually intact following the
The aircraft was recovered fram the waters of Sar Francisco

accicdent.

Pey 55 hours after the accident.

" 1.13 Fire

Fire did not occur.



1.1% Burvival Aspects

Alrcraft Cabin Canfiguration

The Japan Air Lines, Douglas DC-8-62, JABO32, was configured in a
two-class arrangement. The forward passenger compartment contained 12
double seats for 24 passengers (eight rows on the left side and four
rows==5,6,7 and 8--on the right side)and an aft-facing jump seat attached
to the cockpit bulkhead for two cadin attendants.

Two type I exits are located in the forward passenger section, one
on each side of the fuselage. On the left side the main entry docr wes
3%.5 x 72 inches, while the right door in the forward galley area was
33.5 x 64 inches.

Two liferafts were stowed in ceiling compartments over the aisle
adjacent to rows 1 and 2.

The aft passerger cabin ccnteined 22 rows of seats, each row consist-
ing of two triple seats with a certer ailsle between, permitting e maxinm
of 132 passengers in ‘this compartment. A forward-facing jump seat was
located at the aft main entrance door on the left side of the cabin.

Two type I exits were located in the aft passenger cabin. The main
antry door on the left side was 34.5 x 72 inches, while the one on the
right side in the galley area was 3% = 64 inches. Additionally, in the
aft passenger comparament, there were four type ITI exists, 20 x 38 inches,
located over the wing, two on each side of the airplans at rows 12 and 15
(there was no row deeigneted 13).

Five 25-man liferafts were stowed in ceiling compartments in the aft
passenger campartment., Three of these were in the area of the over-wing
exits over the aisle seats at rows 12 and 14 and two in tandem were over
the aisgle at rcw 31 the i=3t row of seats, acd just aft cf this row.

A lifejacket was avallable for each aircraft occupant. The passenger
Jjackets were stowed in fabric compartments under each passenger seat.

Evacuation

During the descent for landing at San Francisco Internmational Airport,
the landing gear was lowered and flaps fully extended. When they broke
out below the fog, the first officer called, "Breaking out of the overcast -
I cannoct see the rumway light.” He then called out, "We are too low -
pull up, pull up.” The captain who was flying the aircraft applied power
and started to rotate the aircraft when water comtact was made. The crew
reported that the right main gear hit the water first, followed immediately
by the left gear striking. After water contact, the airplane reportedly
made & slow turn to the left. The captain reported that uis speed at the
time of water contact was 137 knots.
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The deceleration of the aircraft was likened to a hard landing on
the airport. Many passengers did not know they were in the water until
they looked out of the windows. In some instances, it was reported that
the earry-on baggsse moved up ti ~ aisle one or two rows, while other
such baggage remeined in place &2 did not move. Just prior to the
accident, 8 steward seated himself on the aft jump seat. At impect,
he was in the process of buckiing his seat belt. He managed to hoid
himself on the seat by the belt straps during the first impact dacelera-
tion. He described a second jolt during which he was unsble to hold on
%o the straps. 3e ended up in the aisle next to the last row of seats.

Rlankets and pillows were thrown frow the overhead rack during the
.deceleration. Many of the covers for the cove lights under the overhead
racks came loose during the deceleration. These covers wers propelled
through the passenger cabin. In the description of these covers, the
pasgengersg likep>d them to javelins. Ko one was injured by the ccvers.

The aircraft came to rest with ite landing gear on the bottom of
the Bay. The fuselage assumed an attitude of approximately L4° noseup.
The divers revorted that the nose gear vas intact and that It was resting
on & mound of sea shells. As & result of this attitude and the water
depth, the forward type I exits were ebcut”6 feet ebove the water level,
while the door sills of the aft type I exits were underwater. The water-
lize on the three aft exits was between 12 and 15 inches below the port-
hcle in the door. Soon after the accident, the depth of the water in
front of the radome and aft of the tail cone was measured. It was
reported that the depth was 10 to 11 feet at each of these points.

Immedistely after the aircra®t stopped, the purser reassured the
passengers thet the airplane would not sink since it was resting on the
hottcm. The passengers wers advised to dom lifejackets. Some reported
difficulty in extracting the jacket from its compartment due to the
Jamming of the carry-on luggage under the seats. Others reported
difficulty 3in donning the jacket since they could not determine the
front from the back (these were reversible type jackets). Many of the
passengers reportef that there was considerable indecision on the part
of the crew whether to evacuate the aircraft. About 5 mimites after
stopping, the captain noted fuel in the water at the forward main
entry door and orderec the evacuation.

Some difficulty was experienced by one of the stewards in opening
‘tke forward main entry door. There was probably a positive differential
pregsure within the aircraft. After tae pressure was bled off, no further
difficnlty was experienced with this dcor.

The two forward stowed liferafts were removed from their compertments.

Cne was lsunched at the main door and the other was launched through the
forward service door.
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Two of the four rafts stowed in the over-wing area were utilized.
One was launched from each wing. One of the rafts stowed in the aft
portion of the fuselsge was carried forward and lsunched over the right
- wing. All of the wing-launched rafts were deployed from the leading
edge of the wing.

Although scme of the tourist-class passengers evacuated from the
forward doors, genmerally the first-class entered the two forward rafts,
while the tourist passengers emi=red the raft at the left wing and cne

of the rafts at the right wing. The remaining raft on the right wing was
occupied by the captain and JAL employees.

From the passenger and crew statements, it was estimated that 29
passengers (no crewmembers) evacuated through tre forward left door; 16
perscons, including the flight engineer, navigator, and a stewardess,
evacuated through the forward service door; 28 evacuated from the left
wing, including at least two stewardesses and three JAL wmale employees;
25, including the first officer and a stewardess, occupied the izboard
raft on the right wing; and nine, including the captain, purser, and twe
stewardesses, occupied the ocutboard raft on the right wing.

The evacuation line ctowed sbove the aft left over-wing exit could
not be used. The webbing was twisted. Unfortunately, it was pulled out

before the investigators could measure the load required to extract the
webbing.

1.15 Tests and Research

Following recovery of the aircraft, the flight director, sutopilot,
navigation, pitot, static, all warning and anmunclator systems were
functicnally tested on the aircraft prior to removal. The components
of these systems were then removed and tested jn the appropriste United
Air Idnes repair shop or at the mamifacturer's plant. All components
were found to be operable and within the appropriate overhaul specifications.

1.16 Other

g.a_jgan Air Lines Procedures

The procedures, 838 cutlined in Japan Air Lines Operations Manual,
Volume ITI, Sectiom 5, in effect at the time of the accident, for making
an sutomatic-courled approach were in part:

(2) a. * % =
b. Trim the airplane for hands-off flight and engage
autopilot. The NAV selzctor switch on the autopilot
controller is in "Heading Select" position. The pitch
selector switch is in "Vertical SPRED" position.
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c. Control the airplane using the vertical speed wheel,
and the heading seliect knob. * # # !

d. ©Set the mode switch on the flight director controller
to "HDG" position and the radio switech to "1™ positiom.
Select the VHF-1l recelver to appropriate ILS fregquency
ard set the localizer inbound heading.

* X ¥

(3) Initial Approach

e, When the procedure turn altitude or ILS level altitude
is reached, set both the rerticel upeed wheel and flight
director at "ALT HOLD" and maneuver * % ¥ intercept
localizer beam. Tusn the flight director radioc switch

to "APP" position.
* % ¥

b. * ¥ %, turn the flight director mode selector to "HAV
AUTO" position. After confirming "V/L ARM" light om,
turn the asutopilot RAV selector to "ILS" position.

NOIE: The sutopilot NAV selector should be turnmed to
"IILS" well before the flight director is captured
with localizer beam.

F/D Roll Anmunciator &/ * % # "y/L Az
A/P Glidepath Armed Light 2/ * % * ON

c. When the localizer bar on the ED-201 indicator indicates
approximately 2 dots, the autopilot and flight director
will be coupled to the localizer beam, * ¥ ¥ F/D Roll
Annuncistor #* #* * "y/L"

8/ F/D (Fligrt Director) Roll Anmunciatores are two vertically mounted
anmmeiator lights iocated at the tap left side of both the captaints
and first officer's HZ-6B instrument. The top light is "V/L ARM"
(system armed to capture the localizer beem) and the bottom light
is "V/L" (system has captured the localizer beam).

9/ A/P Autopilot Glidepath Armed Light is an amber light mounted on the
right side of the autopilot indices. It is the middle light of three
mounted vertically in this ares. Light is on when system is armed
to capture the glide slope beam and goes off when system locks on
(couples) to the beam signal.
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P/Dntchmciatoryfii "G/S ARM"

When glide slcpe bar indicates spproximately fly up
1% dot, extend landing gear and set flsps 35°. % # %

* * *

When glide slope bar
to full down apd adj

I

cates Tly up % dot, set flaps
thrust * * #

§

* * *

(4) Finel Approach

a,

bar is spproximately centered, the
autopilot and flight director will autamatically be
coupled with the glide slope signal and the airplane will
start descending on the glide slope beam at TOO f£t/min.
The following events will occur:

(a) Glide peth armed light will go out.
F/D pitch annmunciator shows "G/S.”

(b) The vertical speed wheel followe the descent rate and

the altitude hold of the fiight director will be
automatically off,

(c)***

The first officer should confirm and report passing over
markers. After passing outer marker, the first officer
should call out altitude and indication of the speed cammand

indicator every 500 feet. Below 1,000 feet * * ¥ every
200 feet.

(5) Others

* ¥ *

d.

At decision height, if visual contact cannot be established
% % % the captain should immediately execute missed approach

procedure.

107 P?'I-J (Flight Director) Pitch Anmmciator are two vertically mounted
anmmciator lights on the right side of both the captain's and first
officer's HZ-6B instrument. The top light is "G/S ABM" (system armed
to capture the glide slope beam) and the bottom light is "G/8" (system
has captured/coupled (to) the beam signals). '
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Scbsequent JAL DC-8-62 Occurrence

Following the accident on Kovembexr 22, 1968 WJMM;LM,_ .
DC-£-£2, operating as Flight 2 on Jaruary T, 1 Tokyo to St Feapsiseo,
mﬁnmammmucowmmmmuw,m
Caljtornia, becanse of below minimmm weather. An IIS approach was initisted,
and the captain noted he had a discrepancy between his HZ-6B and his RD-201 °
co:rseindicaticus The approach, including the descent; was contimmed as
mmammcmtmwymmmw
by switching the flight director selector. The captain of this flight had
set his MDA selector for 400 feet, and when the light came om pricr to - -
reaching the cuter marker, a go-around was initiated and successfully
completed. A second approach to a landing was made without difficulty. The
aircraft was cbserved by FAA tower persomnel to pass over the Hayward Alrport,
approximately 5 miles southeast of the Oakland Airport, at an estimated 100
to 150 Teet.

4

Remedinl Actiocms

Asz, a result of the above occurrence and the accident, the Jspanase
Civil Avistion Buresu recommended that several steps be taken by Japan Air
Lines in order to enhance the safety of operations. In general, the program
stressed command respemsibility, crew coordination, training of
transition time for new type of aircraft, and an overall reevalustion of
the training rrogram.

Japan Air Lines instituted the recommended program with prompt and
positive action.

Douglas Aircraft Company and Sperry Flight Systems Division sent
repregentatives to Japan Air Lines and a complete review of training pro-
cedures plus re-indoctrination of Japan Air Lines flightcrews operating the
DC-8-62 series aircraft was accomplished. Jspan Air Lines mamuals, which
had been translated from English to Japanese and then back to English, were
reviewed and corrections in the translations were made vhere necessary.

2. AHALYSIS AND CORCLUSIORS

~

2.1 Apalysis

The aircraft and all of its cowponents were cperable and are not
considered to be in the causal area of this accident.

The weather existing in the San Francisco area prior to and during
the approech was adequately forecast and properly reported. Based on crew
statements, passenger statements and photographa, ard the Board's analysis
of the weather, it was established that the flight vas operating clear
of the clouds until on the final approach. Low-lyiag clouds and fog
covered the entire Bay aree with tops of the clouds between 1,000 and
1,200 feet, a celling of 300 feet, and a2 visioility below the clouds of
three-fourths mile in fog.
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©  'The restriction to visibility below the cvercast and the lack of
cantrast between the sky and the calm waters of the bay could be com-
sidered to bs a factor in the crev’s not visually recognizing the
undershoot, until it was too late. Had the crew followed the fubliahed
and basic Jrocedures of crossing the ocuter marksr at the cesignated
altitude and, thereafter, descending cn thw glide slope, they would
have had the approach lights and the runway for references when the
atreraft troke out of the clouds.

The procedures utilized Ly the captain to execute the autopilot
cantrolled descent from the Woodside VOR and an antomatic-coupled
spproach on the IIS were not in accaord with the Japan Air lines pro-
cedures as published.

The rate of descent of the aircraft, as recorded by the flight
recorder, equates to a setting of one unit down of the vertical speed
vheel of the autopilot. With & setting of one unit down on the vertlical
- speed wheel and the aircraft in steady state flight meeting this re-
quimt,thehmimtalb&ronthemmdbe & near centered

ﬂmoathucenterhmﬁththeexceptmO theammciatnr lights
for both the flight director and the gitopilot being in the "Glide
Slope Arm” positiom.

It is evident that the captain did not follow the published pro-
cedures for' capturing the loc&lizer and then the glide slope far this
approach. The nishtdﬂ:ector/mtopilot coupling systems contains a
mtﬂ;pgremsothsttheglidenlopecmotbecapmedmﬂthe

hascoupledtothelocalizer

/.r

Hythec&pta.ﬁxscnnmtmt he did not set the sutopilot for
mc&pmemilmmmmﬁhadmem,mmmdmmm
toward, the localizer. misoccurredatesooreet,mt3mimrbeaam
T seconds prior to impact. 'Ihwairc:ra.fb at this time, was between 75
and 160 belmthebottm,ed.georthe glide slope, in a steady state
descent,thntmno‘internrptedorbrommumtbefmmter
contact. All :i.ndica...ic:s/:ln the cockpit; i.e., enmunciator lights, IIS
rew data indicators, and ‘the descent -through the ILS level altitude,
bermm.cm.ngt}zo}t’ermrm, ghould have been sufficient to alert
any of the crewmembers to the unsafe conditions and should have dictated
that the approach beé abandoned, long before the accident occurred.

Statementa/taken from both the captain and the first officer indicated
neither fully understood the capubilities nor the operating techniques
of the Sperry Flight Director System. Additionally, information received
from several other Japan Air Lines flight perscmnel indicated an overall
feeling of insecurity when operating the flight director. This feeling
wvas baded on & lack of information and training before the pilot started
to use the system.
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Aaamm*ofthismcidentmdthemwmmth
Douglae Aircraft Compeny and the Sperry Flight Systems Diviefom ssnt -
represertatives to Tokyo to assist Japan Air Lines :n mw
entire DC-8-62 aircraft training program. Additicmal training sids -
and additional ground school courses were provided in order to. qu.u.d.tr '
properly the flightcrews in the operation cf the aircraft and its
gsystema. A special training curriculum on the flight director and
autopilot procedures on DC-8-62 series aircraft was prepared and imple-
mented by Japan Air Ldines.

The captain's lack of familiarity with this aircraft did delay
his actions in discornecting the autopilot, while looxing for the run-
way, after reaching the Decision Height. This does not pertain to his
knowledge of the location of the autopilot release switch but to hie
familiarity and ability to use it rapidly it times of stress or emer-
gency. The crevw's statements, during interview, indicated that they
were not concerned during the approach. Even though the captain noted
discrepancies in his flight director as well as his barcmetric altimeter,
it is clear that he was surrriced when the necessity for a go-arcund
arose at the last mowment. The delay of even the small amount of time
for a surprise reaction to the go-around requirement would have resulted,
in all likelihood, in an undershoot.

It has been demonstrated thet in order to abort successfully an
approachk to present Category I minimuxs, the alrcraft must be at the
proper speed, sink rate, and poeitiorn and that the initiation of the
go-eround must be precisely at the Decision Height and not delayed
paet this height, for any reason. In order to accomplish this maneuver
properly, crew cocrdination must be precise and almost sutomatic. There
is' not sufficient time for the captain to loock for the runway after the
first officer calls, "Minimuims, runway not in sight.” There tust be
sufficlent understanding, coordination, and confidence between crew-
members that the pilot flying the aircraft reacts to the other pilot's
calls in & manner much the same as if he himself is looking tbrough
the other's eyes.

It 1s evident that the captain did not receive the assistance he
cwlderpectandahouldh.ﬂehadunderthecmconaept of operatioms.
The language difference between the captein and the first orfizer could
have been the cause of the improper responses by the first officer when
the captain guestioned the reading of the barometric aitimeter and the
indicaticns he was receiving on his HZ-6B during the final approach.
Agein, it is incumbent upon & compamy, operating in this atmosphere,
to have adequate procedures and training to preclude any possibility
of such misunderstanding. This is particularly true vhen inforwmation
is requested that is in addition to the normal flow of commnications
necesgary tc execute any particular maneuver or operation.
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L, /".I!Je aircraft

6.

The aircraft was certificated and maintained in

accordance with the governing regulations under
which i1t was operating.

The flightcrew and the cabin attendants were
certificated /for thﬁ operation involwved.

A2l tion u.:_ﬂ/approach aids were in normal
tion at the time of the accident.

and all its systems were operating

cing weather was in excess of the required
for this approach.

restriction vo visibility and lack of contrast
sky and water bencath the overcast 4id delay

/the visual recognition of the undershoot.

e

8'

9.
10.

13.

1k,

Had the apprcach been properly initiated and executed,
the crew would have had the approach acd runway lights
for contrast.

The captain was’attempting to meke an sutomatic-coupled
approach.

The aircraft was coupled to the localizer beam of the IIS.

The alrcraft was not covpled to the glide/ﬂope beam of
the IIS. p
The captain did not follow the prescribed basic procedures
for making an ILS spproech or a coupled approach.

The aircraft descended below the. ILS level altitude of
1,600 feet before crossing the duter marker.

The rate of descent from 4,100 feet to impact was egual
to one urit of "down" fiight on the vertical speed wheel
of the autopilot. ,

s
The first officer did not call the ILS level altituds or
the crossing of the /cuter marker in accordance with the
Japan Air Lines procedures.
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Arberthenecisionneis}r.hadmmm.
+he first 5fﬁcerhadcalled”lﬂnimm,m
not in signt,” m«m&mmm
of a misesed approach.

meremalsnguagediﬁerencebetweenthecapm.n
and first officer.

The first officer responded improperly when the
captain requested information concerning the rzading
of the barowetric altimeter and the ILS indications
on the HZ-6B.

Neither the captain nor the first officer Jully
understood the flight director system, its limi-
tations, or the nscessary operating procedures.

Japan Air Lines has taken action to prepare and
impiement a special training curriculum on the
flight dircstor and autopilot pm._ednres on DC-8-62
series aircraft.

b. Probable Cause

The Board determines that the probable cause of this acciient
was the improper applicetion of the prescribed procedures to
execute an automatic-coupled IIS approach. This deviation from
the prescrived procedures was. in part, due to a lack of famil-
iarization and infrequent operation of the installed flight
director and autopilot system.

BY THE EATIONAL, TRANSPORTATION SAFETY BOARD:

/s/ JOHw H.
Chairman

/s/ OSCAR M. LAUREL
Mewmber

/a/ FRARCIS H. McADAMS
Member

/s/ TOUIS M. THAYER
Member

Isabel A, Burgess, Member, did not take part in the adoption
of tkis report.
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