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DEPARTMENT OF TRARSPCRTATION
ATRCRAFT ACCIDENT REPORT

ADCPTED: pecexber 31, 1969

Japan Alr Lines Co., Ltd.
c-8-62, Ja 8o32
San Francisco Bay
San Frencisco, California
November 22, 1968

\ SYROPSIS

apan Atr Lines, Douglas IC-8-68,-F4D030- made an unintentional
water landing in San Francisco Bay while cperating as Flight 2, dsparted
Tokyo International Aifrport at 08362 (1736 Tokye Time) on November 22,
1968, with 96 passengers, inclading six infante apd e crew of 11 for a
nonstop Instrument Flight Rules—{ER}-flight to the San Franeisco
Internaticnal Airport, San Franciscc, Californias

The flight arrived in the San Francisco area at 1654Z (0854
Pacific standard time) after a routine flight. Hormal commmications
were eptablished, and the crew was radar vectcred to the Woodside VEF
Omnidirectional Range (VOR) and thence to intercept the Ingtrument
ILanding System (TIS) for Rumway 28I at the San Francisco Internatioral
Airport. ’

The flight crossed the Woodside VOR at 1T16Z st approximately
4,000 feet and, at 1718:30Z, was cleared to descend to 2,000 feet.
The flight descended in = constant, uninterrupted rate of descemt from
this time until about & seconds before water impact at 172%:25Z. The
aireraft was on the locallzer and contacted the water about 2% miles
from the and of Runway Z8L.

There were nc Injuries to any of the paesengers or crew during the
accldent and ensuing evacuation. The aireraft was recovered from the
waters of San Francisco Bay about 55 hours after the accident.
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‘ - an entowatic-coupled ILS approech.

The Board datmines that the probable csuse of this sccildent
nﬂtheimayerspplic:bionofthapemibedprocedm'estomcute _
fhis deviation from the prescribed

procedures wvas, in part, due tc a lack of familisrizetion and inmivre-
.- gquent operation of the imstalled flight director and autopilct systenm.




1.1 History of Wlight

The crew for Japan Air Dines Flight 2 {JAL 2) arrived at Flight -
Cperations at 1530, Tckyo time, November 22, 1968. Flight briefing and
aireraft preflight were comple'bed Scheduled. block time was 1700 Tokyo
time. However, required meintenance for the pilot instrument penel
resulted in a delay of sbout 27 mimtes, and bdlock time was 1T2T Tokyo
time. This requirement for maintenance was caused by & difference of
200 feet at flight levwel 280 between the captain's and first officer's
altimeters on the previocus flight.

JAL 2, with a crew of 11 and 96 passengers including six infants,
departed Tokyo Inmternational Airport, Tokyo, Jepan, at 083637, 1/ (1736
Tokyo time) Hovember 22, 1968, for a nonstop Instrument Flight Rules
(IFR) flight to San Fi-amisco, California. The takeoff and climbout
were normal except that when the crew first ralsed the landing gear
handie, i% felt to them ms though the nose gear did not latch. On the
second try, the crew stated that the latch check wms good and the flight
contirmed.

The en route portior of the flight wa: conduncted without incident.
Dcppler, Ioran, and celzstial methods were used for pavigation. The
ceptain stated that the aircrarft was controiled ty antopilot for most
of tha flight. The en route cruising altitudes were 29,000 feet for

about an hour and 15 minutes, 33,000 feet for about b hours, then 37,000

feet for 2 hoursg and 50 mimtes..

At 165L7, Oakland Air Route Traffic Comtrol Center (OAK Center)
egtablished radar contact with JAL 2 when the aireraft was over the
Maple Interzection (169 nsutical miles from the Oskland VEF Omnidirec-
tional Range/Tactical Air Bavigation (VORTAC) on the 25T7° radial). At
that time, the flight was cleared to the San Franclsco Alrport via a
direct course to the Woodside, California, VORTAC, thence direct to
San Francisco, to cross e point 21 miles west of Woodside at, and
waintain, 8,000 feet. The controller provided the Bay area altimeter
setting of)_.e 31 inchea (from the 0800 P.s.t. San Francisco purface
weather observation). At 1656Z, after coordimation with the Osklsnd
Terminal Radar Control Pacility {Bay TRACOK), the comtroller advised
JAL 2, "... San Francisco has three guarters of & mile visibility, the
mg/ is more then six thousand, they say it should bold.™

1/ T"Z" Greemvich mean %Zime, the wean solar time used as the prime besis
of standard time throughout the world.

2/ RVR - Bunway Visual Rrnge

;
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At 16592_, JAL 2 reported leaving Fiight Level 370, which had been
its last assigned cruising flight level. At 1710Z, in response to the
OAK Center Oceanic Radarr Sector Controller’s query, the flight reported
leaving 13,000 feet., One mimute later, Just prior %o transferring
cootrol of JAL 2 to the Bay TRACON, the controller advised that the
San ¥rancisco RVE was down to 3,500 feet.

In-flight reversing of the two inboard englines wes utilized to
insure that descent to the 8,000-foot levei would be accomplished 4in
time to conform with the ATC clearance.

The transfer of cootrol to the Bay TRACON was effected when the
aireraft was 1 mile west of the Briny Intersection (or 29.5 wllea weat
of woodside} at 17112, At 1711:49.7Z, JAL 2 established radic contact
with the TRACON, whereupon the flight was cleared toc descend to 5,000
feet. At 1IT12: 5'-1- 3Z, JAL 2 reported leaving 8,000 feet descending,
EndatlTlhll?,A, reported to another sectorinthemon' whkich had
asgumed control of the flight, that he was out of 5,500 feet

1Ti4:52.9%, JAL 2 sdvigsed: "Due to the weather at San Francisco
'dlikea.longﬁ.nal(spproach)ratherthand::ecttothemtermarker“

The captain had requested that tbhe flight be vectored to & point

more than 6 milas east of the cuter marker because of the westher reported

&t San Francisco Alrport and his desire for an extended straight-in
approach.

At 1T16Z, the comtzoller advised JAL 2 that the Sen Francisce (SFO)
szINBm 4,000 feet; cleared the flight to descend to and main-

'bamhmofeet,sndmm:tedittotumlefttoaheadingofdfo°
mw'smmmtattmtimmmthewoodsidevmmc.
Daring the same mimte, the controiler Inquired concerning JAL 2's air-
speed; was advised, "... slowing down to one eight zerv (knmete)"; .and
requested the 2light to hold 180 knots until being turned cmto final
spproach.

At 1718:30Z, a new heading of 020° was assigned, and at 1719:40%,
JAL 2 was cleared to descend to and maeintain 2,000 feet. At 1720:117,
the controller transmitted as followa: "Japan Afr two turn left head.
ing three one zerc, position eight miles from outer marker, cleared
for IIS approach, cross the outer mrker at one six zero k:nots.
JAL 2 replied: "Japan Air two, reger." 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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The captain stated that he hed plammed and waa executing an satomatic-
coupled approach, 3/ utilizing the sutopilot aud flight drector to fly
the aircraft. After departing Woodside VOR and being clenred for sn II8
approach, the flight director comtroller mode switch was placed in the
NAV/ADTO position; the radio switch on the same penel was placed in

AFP positicn; and the autopilot HAV selector was pleced im the VR IOC
position.

The first officer stated that the descent wms slmost contimous.
When the alrcraft passed through the localizer and left twrn to 270°
was initiated, Captaln Asch called for flaps 23°. At this time, the
first officer noticed that the autopilot NAV selector ewitch was in

the VOR/IOC position. The "Before Landing Checkliat™ wms then called
for by the captain.

After the airersft crossed the localizer course 8§ miles east of
the cuter warker, the inbound turm to the left brought the alrcraft back
onto the localizer. After localizer capture, the captain stated that
he placed the awrtopllot RAV eelector sgwitch in the ILS posiiion.

The captain allowed the auntopllot to contime to control the air-
craft and at 1720:54Z, the conmtroller dvised the flight, "...contime
left heading two seven zero, you're delaying traffic by your deslaying
your turn, position is six miles from the outer marker now and you're
cleared for approach. Cross the cuter wmarker at cne six zero kncts.”
This was acknowledged by the flight and, at 1721:k0Z, JAL 2 was instructed
to contact SFO Tower om 120.5 MHz (local control frequency).

e captain may have checked the IIS glide slope arm light; however,
he i=s not sure ca this point, He stated tkhat sfter capturing the localizer,
ke switched the sutopilot to IIS and the alticeter "showed 2,500 feed
with IAS 160 knots.” EHe expected his piltch commsnd bar on the HZ-5B
(Attitude DMrector Indicator) to actuate far glide slope tracking; however,
it did not. The glide slope deviation Indicator (a pointer cm the right
side of the EZ-6B) was fluctuating and because of this, the capiain stated
that he felt that the RD-201 (Radio Direction Irdicator) was more reliable
then the HZ-6F 80 he used it as his primary instrument for the spproack.

a c-corpled spproach is one in which the aircraft iz flowm
a position adjacent to the localizer beam and below the glide slope
bear. This positioning is accomplished priar to reaching the outex
marker. The £flight director and asutopllot swltches are then set to fly
the aircraft into the localizer beam, electromicslly couple the autopilot
to localizer signals, and automatically turn the aireraft in tovard the
runsy along the centerline of the loealizer. As the aircerafi flies In
towarsd the cater marker, it flieg into the glide slope beam Pfrom under.

neath, couples to the s of this beam, and piiches over %o fiy Gowm
+he centerline of the slope beam.

otk aas Lk, A A e iy 85
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Pricr to resching the ocuter warker, the captaln asked the first
afticer to check his giidepath (copilot position). The fivst officer,
as nearly as he cen remember, said that the vertical and horizontal

“bars on the HZ-6B instrument sppeared tc bes normal. He does not remem-

ber checking the glide slope deviation pointer on either the EZ-6B or
the RD-201 instruments.

During the comxtiming deacent, the landing gear and full flaps were
extended and the lapding checklist was completed. As near as the cgptain
<&D remember, the rate of descent was about 1.000 feet per mimite.

The captain indicated that he felt he could not trust his preassure
altimeter becmnse of its erratic performance earlier in the flight.
During the Inditial climb apd vruise portion of the fAdight 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 indicate contimming c¢limb for an sdditional 120 feet, This
occurred at each level-off (29,000, 33,000 apd 37,000 feet). For these
reascus, duoring the finel portion of the approach he relied on the radic
altimeter.

At 1721:55Z, JAL 2 established r=dic contact with SFO Tower and the
flight wvas advised that its position was 3% miles east.of the cuter marker
and that it was No. 2 on approsch, following a Boeing 727 6 wmlles ahead.
At 1723:392, in responsc to the local controller's guery, JAL 2 reported
tkat its airspeed wvas 157 knots. The flight was then advised of radar-
cbserved traffic at coe o'clock, 1 mile, soutbbound, slow moviag. No

t was received for this advisory, At 1724:28Z, the local
controller clesred JAL 2 to land and advised that the wind was from 350°
at 5 knots. No reply to this transmission was recelved from the flight.

In additior to the earlier altimeter problems, the captaln stated
that vhen the approach had progresed to where tkhe radio altimeter read
500 feet, he cross~checked his pressure altimeter and found that it read
600 feet. He then acked the first officer for his altimeter reading
for another cross-check. However, the first officer responded with
"30.31," which was the latest altimeter setting given the crew by Air
Trarfic Control.

The first officer indicated in his statement that, as they descended,
he started calling out sltitude and alrspeed in 100-foot intervals at 500
fect, In accordance with the csptain's briefing for landing; 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 light came on, the captaln stated that he eross-
checkaed als instrumenta; scw that hls pressure altimeter read 300 feet; and
lock=d up to see if he could see the rumway lights.
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As the MDA light came om, the first officer called, "Breaking cut
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 was also atarting to
rotate the aireraft for the go-around. Ee also stated that ac the
go-around was initiated, the wmaln gear struck the water. He roticed his
Pressure altimeter on water impact and saw that 1t read 100 fevwt with
the tarometric pressure setting of 30.31.

o

i
i
1
1

After the MLA light came on and the captain heard the Pirst officer's
call, he moved the throttles forward to start his go-arcund. However, :
at this time the right main gear and then the left touched the water. ;
The captain stated that he felt the wheels touch the water and pulled
the throttles back because he was afraid that the airplane wight nose :
over on its back If he cortinued the attempt to go around. ‘

After touchdown in the water, the DC-8 came to a stop on & heading
of 216°. The ceptain reported that he felt that the landing gear was on
the bottom of the Bay and he waz then sure that the airplane would mot
sink. The emergency exits were opened and the captain ordered the evac-
vation of the crew and passengers. The captain and purser made the final
checks of the interior prior to leaving the aircraft. They departed in
the last liferaft and reached shore gbout one-half hour later, The air-
craft remsined upright and intact during the water landing. The crew
and passengers all .evacuated the aircraft without Injury.

The alrcraft came to rest at 37°35'25" North letitude, 122°18'19"
Weg'g longitude at zero elevation at 172k:2hz (092k:2h P.s.i.), November 22,
1968.

After the aircraft came to & stop, the first officer attempted to
call San Francisco Tower without success. He 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 to be normal
and all landing checklist items had been covered except for the "suto-
pilot off."™ He observed the captain's radio altimeter to be readirg 20C
feet. At this time they were breaking cut of the clouds and he corld
see water. He stated that he realized that they were still descending
s0 he called ovut, "pull up, pull up.” The flight engineer reported thav
the initial water touchdown was very light, then & second water lmpact
occurred which he classed as moderate. The fuel tank valves were turned
off; the firewall shutoff valves closed; pressure outflow valve closed;
and the battery switch was placed in the "off" positicn. The flight
engineer then went aft to assist in launching the rafts and to help the
passengers evacuste the aircraft.




1.2 Injuries to Persona
InJuries Crew Passengers Cthers -
Fatal 0 o o *
Nonfatal 4] 0 c
Hone 11 96

There were no Injuries sustained as
. the ensuing evacuastion.

1.3 Demage Lo Aircraft

Ther= was no spparent Impact damage
of the aircraft. The underneath wing-to.

8 result of the accident or

in the fuselage or tall surfaces
-fuselage falrings sustained

ulivor damage. LZxtensive damage was inflicted on all flaps and the in-
board section of the right wing, ait of the rear spar. All landing gear
doars, the Wo. 5 (left rear ocutboard) wheel, and the landing gear leveling
cylinders were separated or broken by impact forces.

The entire aircraft was subject to salt water immersion, and the full

extent of corrosion damage i3 not known.
1.4 Other Dsmsge

None

1.5 Crew InZormetion

Captein Kohel Asoh

Captain Asch, & Japanecse cltizen, 46 years of age, was in command. He
holds Japan Certificeie of Competence for Airline Tranmsport Pilot No. 202

and Jepan Alrcralc Crew Licenae No. 31097.

radic operator certificate.

and CV-880, and B-T27 airplanes. He was

Decerber 1966, he was assigned captain on DC-8 eguipment.

He holds a third-class fiight

He has a type rating in DC-4, DC-6, DC-T, DC-8,

employed by JAL in April 3195%. In
Captain Asoh,

as of October 31, 1968, i/ hed a total of 979%:3 hours flight time with

1062:05 hours in DC-8 equipment.
was accomplished on Jamusry L, 1968. Pr
hed a rest of mcre then 8 deys.

) g Tor all crewmembers
were through October 31, 1968.

His route check (Tokyo to San Francisco)

ior to this flight, Captain Asch

» &s furnished by Jepan Air Lines,
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Captein Asch's frequency of flights in a DC-B-62 series aireraft
since familiarization training in April 1968 was:

Date Adrcraft From - To
/11 8032 ™0  SFO
T/12 8031 SFO HNL
/14 8032 EHNL  TYO
8/7 8033 TYO SFO
8/8 8033 SFo HEL
8/9 8o HEL TYD
9/3 8034 HNI, Y0
9/14 803k Y0 SFO
10/22 8034 TYO SFO
10/23 8034 SFO  HNL
1i/e22 8032 Y0 ———

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

Captaln Joseph Hazen

Captain Hazen, & U. S. eitizen, 34 years of age, was sssigned as
first officer on this flight. He holds a USA-FAA Air Transport Pilot
Certificate Fo. 1314088 and a Japan Certificate of Competence for
Airline Transport Pilet Ne. 1005 and Japan Adreraft Crew Iilcense No.
31238. He holds type ratings in DC-l, DC-6, and DC-T airplenes. He
is & former Alr Americs pilot, and holds captain's rating.on DC-6%s.

He was employed by Japan Ajr Lines In July 1968 and attended DC-8 school
during July and August 1968. Captain Hazen, as of October 31, 1968,

had & total of 9611:45 hours flying time with 1T7:45 hours in the DC-8.
Prior to reporting for duty, he had a rest of about 3 days.

Flight Engineer Richa=d Fahning

Mr. Palming, & U. S. citizen, 40 years of age, holds a USA-FAA
Flight Engineer Certificate No. 1f|-55581 and a USA-FCC Radioc Operatar
Certificate No. 2N9566. He holds a USA-FAA type raiing for reciproca-
ting, turboprop, sod turbojet, and Japen Certificate of Competence far
Might Engineer wita DC-8 type rating No. 390 and Japan Afreraft Crew
License No. 3121. He was employed by Japan Air Lines on January 13, 1968.
He haed, as of October 31, 1968, total flying time of 4705:06 hours with
557:06 hours in the DC-8 equinpment. Mr. Fshning had more than 5 days
rest prior to reporting for duty.

b s TSI T AN Dok bt i § 7 BY | LI 8




Eavigator Ichiryo Suzukl

. ‘ Kr. Sugsuki, s Japanese citizen, 27 years of age, holds Japan

. Cartificate of Cowpetence for First-Class Navigatcer No. 107 ond Japan

7. Aireraft Crew License Fo. 3075. He was employed by Jepan Air Lines on
April 1, 1966. He received hir Eavigator's rating December 16, 1967,
and has a total of 653:1T hours fiight time, all of which is in DC-8
equipment. Best time pricr to this flight was more than 4 days.

Cabin Attendents

The ¢abin crew consisted of & purser, two stewards, and four
stewerdmngses. All of these crevmenbers had recelved ditching training
and were current in their gualifications.

1.6 Aireraft Information

The following is general informaticn concerning gircraft JA-BO32:

Company Name SHIGR

Model po-8-62
Sarial Rumber . Lsgsh

Date of Marmfacture My 18, 1968
Date of Delivery May 27, 1968
Fuselage Number 362
Registration Number 1241
Airworthiness Certificate No. 43-005

Call Sign _ JBCET
Sel-Cal Code ' DJ-BEC
Tyze Engines JT3D-3B Pratt & Whitney

The alrcraft and the four inatalled engines had accumilated a total
of 1T0T:54 nours since rew.

The serial mimbers of the engines are:

§5. 1 Engine " PEESLOT-IE
No. 2 Engine PEEOYOL 1L,
No. 3 Engine P6E5299-DL
Fo. 4 Engine P665L11-TIL

. The mirceraft had received a No. 3 check (eguivalent to major service
inspection) on November 17, 1968, at Tokyo, Japen, with an aircraft total
time since new of 1628:28.

The aircraft had asccumulated approximetely 80 hours since the No. 3 -
check until the time of the zccident. There were no carryover iltems to
be completed since the No. 3 check, There were four flight discrepancies
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ligted on the previous flight which was from Tokyo %o Okingm sand return. .

All discrepancies were wmtdbdm%wmhm-.ga;% .

as Flight 2. There were no flight diacrepsncies listeS in the ofPetal - .~
#1ight. logbook at the time of the accident, w,mawmﬂw
(Wmmmm-),mmmmmwmm '
were

Slight hydroseep left-band aileron boost;
Copilotte side window leake ailr cn takeoff;

3 Gear unlatceh light came "ON" during up latceh check on fivat
try as if nose gear wvas unlatched - OK on s2cond try.

The fight hed been delayed prior to depurture froam Tokyo for sapprox-
imtely 30 mimries, of which 13 mirutes had been charged to mechanical
difficulties. This difficulty was corrected by relocating a static system
hoge behind the captain's instroment panel. There was no record of a stat-
ic leak check being performed after this saintenance work was accomplished.

A review of the log peges, fram delivery by McDonnell-Douglins Ajrcraft
Corporation untii the accident, disclosed that all flight dlscrepancies
written by the flightcrews were signed off by the maintenance faciliiy as
the repair having been accamplished.

Maintenance check period statistics:

Time Total
Type Since Time

Inspection Date Change Hours
1B June 30, 1968 108:04 108: 04
2B July 14, 1968 24451 24451
3B July 27, 1968 389:18 369:18
#1 Check July 31, 1 k35:10 435:4],
§):) Aug. 14, 1968 146:14 581:55
2B Aug. 26, 1968 292:16 T27:57
3B S8ep. T, 1968 430:00 865:41
§2 Check Sep. 17, 1968 S545:46 981:27
hi:} Sep. 29, 1968 117:29 1,008:56
2B oct. 11, 1968 248:06 1,229:35
3B Oct. 23, 1968 390:06 1,371:35
LB - b, 1 524:02 1,505:29
#3 Check Nov. 1k, 1968 &47:01 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
hm:rs,mﬂ.ngthetammcnrttm 1,707:5% hours.

mumnﬁmmmuthlsayowmuut"rm. Takeof?
welght was computed o be 322,012 pounds. This included the crew of 11
and 96 passengers. The weight and belance st takeoff center of gravity

AN
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was ccgputed to be 25.3 percent MAC. The landing welght was 212,012
pornds with a center af gravity of 25.0 percent MiC. Total fuel at
_tmd:ﬂon.m&o,mpounas.

“The maxizam takeoff gross weight is 335,000 poomds. The c.g. limits
are 18.2 percent forward and 32.3 percent aft MAC for an alrcraft weighing
195,000 pounds.,

1.7 Metecrologicel Information

Emoptic Situstion

The November 22, 1968, morning surface wes: charts showed a cold
front well north of the accident area. The 1000 chart showed (in part)
a mAll high-pressure aree centered nesar Sacramento with the cold fromt
extending from ncrthern Nevada thrcugh northern California, near Red Eluff,
thence southwestwvard into the Pacific.

Avisgtion Weather Cbservations
San Francisco

special - ceiling indefinite 300 feet, sky obscured,
visibllity 3/ mile, fog, wind 360°, € knotp, Rumvay
261, RVR L, 000.

0922, special - partial obacuretion, ceiling measured 300 feet,
overcast, visibility 3/4 mile, fog, temperature 52°, dew point
50°, wind 360°, 5 knots, altimeter 30.3%, Rumway 28L RVR L,500,
fog cbscuring 6/10 sky.

Oakiand

0855, record speciaml - ceiling indefinite 300 feet sky obscured,
visibility & mile, fog, amoke, temperature 52°, dew point
52°, wind calm, RVR Rumwmy 29, 1,000 variable to 2,200,
tower visibility 3/16.

0931, specisl - partial cbscuration, visibility 3/4 mile, fog,
smoke, wind calm, EVR Runway 29, 2,500 variasble to 3,800, fog
cbecuring 8/10 of sky.

0942, epecial - partial obscuration, visibility 1 mile, ground fog,
smoke, wind calm, BEVR Ruway 29, 2,300 variable to 3,800.

5/ A11 times used in Section 1.7 are Pacific standard based on the 2i~hour




Alsmeda
ceiling indefinite 200 feet, sky obscured,

rs.an:ntty wile
fog, haze, tempersture 52°, anpomthw,moao',zm;-_,;

altimeter 30.33.

0943, ceiling indefinite 200 feet, sky obscured, visibility * nﬂa,
fog, haze.

Yoffett Fleld S

0855, ceiling inda‘inite zero, sky obscured, visiblility zero, very
light drizzle, fog, temperature 52°, dew point 50°, wind 340",
3 kmots, altimeter 30.3%, Runway Visibility Value (RVV)
Bunvay 32 not operating, drizzle began 0845.

0930, special - ceiling indefinite 100 feet, obscured, visibility

£ mile, very light drizzle, fog, wind s 6 tnots, altimeter
30.3%, BVV Rummy 32 not opersting.

Fllot 8

- AtOhEQ,apﬂo‘treporbedthetapofanovemtintheS&nh‘ncisco
aree &3 900 feet.

4t 0720, a pilot reported the top of an overcast in the San Franclsco
area a3 1,100 feet,

The following piiot report was transmitted in the 0025 teletype
summary by San Franclsco:

UWciah to Oakland, valleys vicinity Bay ar=a all fogged In.
Upper Air Information

The Oekland 0400 rediosonde ascent at lower levels {below 5,000
feet m.s.l.} showed a ground-based 9° C inveraion, top near 1,600 feet,
conditionally unstable air to near 4,000 feet, and 1gothermal layer
sbove., The air was close to saturation near the y with drying
aloft and e sharp moisture breskoff at the base of the isothermal layer.

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

Beights Direction Yeloct:
1,000 ft. m.s.1l.) (degree tmue) knots
{Surface) - : Calm

1 022 2

2 360 5

3 010 6

L 350 9

6 ns 9
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© Foyecasts

7 "Forecasts for northern and centrel Californis are prepared by the
Westher Bureau, San Freancisco. The aviation area forecast issued at
Ohli5; valid for a 12-hour period begimning at G500, was in part as
follown:

Heights above zea level unleps noted. At the surface
stationary froat Pt. Arema to Aituras line extending southe-
west offshora with weak wave moving toward northern Califormia
comst. High pressure remsins quasi-sgtationary over Nevada and
off the southern Celifornia coast. WVesterly flow at 500 mb. over
northern California becaming Light northerly to northeasterly
¥evada central California.

Central Californis clear to variable high cloudiness above
15,000 except for fog and low cloudiness along coastal sectlons
and in the San Joaguin Valley. Ceilings and visibilities of
fog and stratus varliable from ceiling zero to 300 feet, visi-
bility zerc to 2 mlles. fog to 300-1,000 broken varisble to
cvercast, 2-0 miles fog, smoke. Fog and stratus lifting or
dlseipating 0900-1200.

Occasional light icing in clouds vicinliy fromt. Freezing
level 8,000 north to 12,000 couth.

Possible modernte clear alr turbulence extreme northera Californis,
western Nevada below 38,000.

At the time of the accident, there were no SIGMET's &/ in effect
pertinent to the.time and place of concern.

The texminal forecast for San Francisco issued at 0245, valid for
8 12-hour period beginning at 0300, was as follows: :

0300-0900, 25,000 scattered, 3 miles, ground fog, smoke,
occagional pertial obscuration, 3/k mile fog,
smoke .

0900-1500, 25,000 thin scattered, 5 miles, haze and emoke.

The Oakland VOLMET 1/ brosdcest contained current and forecast
San Francisco weather, plus weather information from other terminals.
At 0340, the Weather Bureau Forecast Office, San Francisco, issued for

8 - Significant Meteorological Informstion
VOLMET broedcast, by internationel agreement, zre scheduled broedcasts
of meteorological informstion directed to aireraft in flight. At
Oakland the broadcasts are made from H £ 05 to H # 10 and E £35 to
B # 40 on frequencies of 2980, 5519, and 8905 kHz.
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transmission to JAL Flight 2, & re-analysis of winds at 33,000 and-
37,000 feet to San Francisco via k0°, 30'E, 160°W and 39°, 50'N, 146°W.
Also sppended were terminnl forecasts for San Francisco and Oaklapd.

Such forecasts are issued routinely for eastbound flights from the Py

Paclific into San Francisco. B :

The accident occurred during daylight hours. However, the weather . - %
in the vicinity was characterized by low cloudiness and fog. The approach c T
fro= the cuter marker to the airport was over water, and there were no F
terrein featurec to distinguish between the zurface and sky under the . . 1,

existing visitiiity conditions.

1.8 Aids to Navigation

The ILS-Runway 28L instrumen: approach alds for SFO provides ss follows: ;
Iocalizer - 109.5 MHZ £
Glide slope - 332.6 MHz i
Glide slope angle - 2% 421
Outer marker - T5 MHz
OQuter marker compass locater - 379 kHz « 3F b
Mlddle marker - 75 MBz2 i

Approach light system with sequence flashing lights

Iocalizer course 281" megnetic .

M.nimmm aititudes (spplicable to JAL 2's flight path) 1600

{glide slope interception altitude) from point of localizer :

capture to cuter marker.

Glide glope altitudes: Outer marker 16035 £t.
Middle merker 231 £t.

Distances: Outer marker to touchdown 5.7 miles
Outer marker to middle marker 4.7 miles i
Middle marker to threshold 0.6 miles

There was ASR (surveillance redar) available. However, there was :
no PAR (precision approach radar) at the Sen Francisco Internatiomal _
Alrport. 3

Status of Facllities | !

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

Subsequent to the accident, the FAA conducted both a flight- and
greund-check of the IIS. The results of these checks revealed that
the IIS was operaiing within prescribed tolerances,
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Tae- approach light system was being operated ca Step 5 (maximmn
" fntenddty) with the sequence flashing lights on. The high intemsity
-rurivey 1ights vere also on Step 5, as were the touchdown zore and

:.-conterline lighte.

During the course of the IIS fifght-check, the local control

" commmunications frequency of 120.5 MHz was also checked and fowmd to

be satisfactoxry.

The iranszissamster and associsted EVR camputer and display equip-
ment wers checked and found to be operating satisfactorily.

1.8 Communications

A revisw of the recorded cammmications between the aircraft's
erev and the various comtrol facilities persomnel revealed that normal
cammunications were established and maintained from 1640Z umbil the
time of impect at 1724242,

Handling of this fliabt by air traffic control facilitlies was
withou!. remarksble incident with one exception. In accordance with
currert procedqural mammle, vnder the wexther conditions which prevalled
at SFO on the morning of November 22, 1968, the approach control facility
w8 required, without exception, to prcr’de tu arriving aircraft, upon
Tirst radio contact or as soon es possible thereafter, the following
Information:

a. Ceiiing and visibility if at or below highest cixrcling
minima for the asirport and, thereafter, subsequent
changes 88 nNecegsary.

b. Altimeter setting.

- The highest circling minima applfcable tc SFO are: Ceiling 1,100
Teet, visibility 2 miles. The weather at tbhe time of first radio con-
tect with the approech control facility was: Indefinite celling 300
feet, sky.obscured, visibility 1 mile.

A review of the tranacription of recorded commmnmicationz between
JAL 2 and the Pey TRACON fails to reveal evidence that this information
was provided.

As a result of the disappearance of JAL: 2 from the SFO Tower radar
display, the succeeding aircraft on approach, a United Alr Idines Boeing
T27 was instructed to execute a missed approach. Subsequent to this,

8 aircraft landed on Runway 28L vithout reported difficulties with

elther weather, navigation slds; or spproach lighting alds. The decision
to cortinue operations was made by the supervising local controller on
the baaic of his observatlon of the Airport Surface Detection Equipment
{ASIE) rmdarscope and his determineticn therefrom that there was no
unidentified targets depicted on Runway 28L.

L
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1.10 Aercdrame ani Ground Facilities s

The San Franciszo International Airport «nd its facllities were
not involved since the aircraft did not reack the afrport. = - :

1.3l Flight Recorder . L

A United Control Data Divisicn flight data recorder, Model FA-542,
Serisl No. 2265, was installed in the aircraft at the time of the accle
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 fuimd to be campletely intact with no evidence of
mechanical damage. The recording medium was removed, and the exsmination
disclosed that all parameters were functioning up to the time of the
accident and all recorde”™ trmces were readable. A readout wvas performad
encampassing the last 27:15 minutes of fiight prior to the accident for
the paremeters of pressure altitude, inidicated airspeed, magnetic hesding,
snd vertical acceleration. A data gresph was prepared reflecting the
results of the readcdut.

The flight recorder data graph indicated that the flight began
descent from cruising altitude some 26:00 mimrtes prior to the accident.
A Pairly steady rate of descent wes maintained down to 15,500 feet m.s.l.
&t approximately 2,000 f.p.m. A short level-off was irlicated at this
altitude for about 20 seconds before descent wae contimued. At this
point, the altitude, sirspeed, and vertical acceleration traces indicated
that & definite change bad occurred. This was indiceted by a distinct
variation in the altitude and airspeed traces, and incressed activity in
the verticsl accelercstion trace. The indications in the recorded altitude
and airspeed traces were characterized by rapid fluctuations of the record-
ing styli. This condition 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, notwithetanding the general slope of the
altitude trace, evidenced s slightly increased rate of descent, waile
the alrspeed trace varied between 245 to 255 EIAS. The scope of these
indications coincides with the crew statements that the inboard engines
were reversed in flight between 15,000 and 9,000 feet m.s.l. A failrly
steady heading of approximately 080° magnetic was meintained during the
descent fram cruising altitude dowm to 5,000 feet m.s.1.

The flight passed through the §,000-foot level 12 minutes and 20
seconds prior to the accident, £till on the hesding of about 080° magnetic,
and leveled st 5,100 feet m.8.l. The rate of descent during this period
averaged sbout 1,000 £.p.m. The fiight remained at this level for 45
seconde, during which time a left turn to OUO° wes made. A descent of
sbout 800 f£.p.m. was initiated T mimites and 26 seconds prior to impact
and wae continued for 1 minute and 32 seconds, The aircraft was leveled
at 4,050 feet. The altitude of the elrcraft slowly increased to 4,100
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oot over the next 1 ninute and 30 secords, While at this nearly constant
altitude, & left turn to a heading of 020° wagnetic was made.

The alrcraft vacated 4,100 feet on a heading of 020°, b mimtes and
56 saconds befire impact. A pearly constant rate of descent down to 150
fost was recordsd duriag the next % mimtes and %0 seconds. While in
thie descent, the aircraft was turned left to 8 hesding of 000° magnetic
for 35 seconds, left to 250°, right to 290°, and then right to 280°. A
general hesding of 280° was maintained for the final 2 mimites of the
flight

The alrceraft passed through 2,500 feet, 3 mimates and 12 seconds prior
'boimt,ihilninthelmmmooo°t0250’atanairspeed01152
mots.

The adreraft pessed through the ocuter marker crossing altitude of
1,600 feet, 1 mimte and b4 geconds pricr to impact, at an airspesd of
i was st le=ast 2 miles pricr to reaching the outer marker.
Thexre vas no deviatlon from the estzblished rate of descent at this point
or until the aireraft reached 150 feet m.s.1l., 6 seccris prior to impact.
At this point, the altitude trace started to fleiten ocut.

:
;
;
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A tabulstion chart of the flight recorder data grepgh for the last.
) minutes and 46 seconds is ms follows:

Time Prior ZElapse {Altitude |Airspeed Heading Segment | Average
to Tmpact Time Per|Passing #) =Increasing C) =Stealy ‘Rate of | Bate of
Segment Q) =5Stendy State | (¥*) =Turning Descent | Lescent
Min Sec (Seconds) -)] =Decreasing L/R) =Turn (£.p.s.)} (£.pam.)
Reversal Ieft ) :
to Right
{R/L)yTurn
Reversal Right
o Left
4 L6 0 4100 148 (- 021° Eog o) 0
L 4o é %000 147 (0 020° (0 16.7
y 2 19 3675 154 (f 020° Start lefy 1T7.1
turn
L o8 13 2395 159 (£) 0c0® (L/R) 21.5
3 58 10 3:50 162 (0) ook’ (o 24.5
3 U5 12 2925 161 -g ooy (o 18.8 1ys
3 3 1k 2700 158 (o 000° [* 15.1
3 Oy - 28 2375 1 (0 274" (* 11.6
2 54 10 2275 153 (£ 242° (L/R) 10.0
2 46 8 2175 155 (f 261" (* 12.5 T50
2 ko é 2100 156 (0 e72° (* i2.5
2 2 6 | 1975 1S (- 292° (R/L 8
2 10 " 1825 b2 (- 28%° (L/R 10,7
1 .59 11 1675 138 (o) 287° (R/L 13.6
1 k46 13 1500 138 (0) 286° ( 13.5 675
1 30 16 1275 138 (Start £) 282° (» k.1
1 1 16 | 1075 142 ’Q 280° (L/R) 12,5
o k6 28 725 150 (£2 281° {0 12.5 TS
(OB ¥ § 5 650 153 (Start =) 281° (o 15.0
0o 1k 27 300 135 (- 283° (o0 .6
0 06 8 150 132 (= 282° (0) 18.7
o 00 g 0 125 (- 281° (o) 25.0
1l.12 Wre&ge

accident.

Not applicable. The alrcrafi was virtually intact following the
The aircraft wes recouvered from the waters of Sar Francisco

Eey 55 hours after the mccldent.

' 1.13 Fire

Fire did not occur.

e g i s et
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1.3% Burvival Aspects
. Alreraft Cabin Configuration

The Japan Air Lines, Douglas DC-8-62, JABO32, was configured in a
two=clags arrengement. The forward passenger ccmpartment contained 12
double peats for 24 passengers {eight rows on the left side and four
rows--S,G,T and 8--on the right side)and sn aft-facing jump seat attached
to the cockpit bulkherd for two cabln ebtendants.

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 door was
34.5 x 72 inches, while the right door in the forward galley ares was
33.5 x 6% inches.

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

The aft pesserger cabin czcunbteined 22 rows of seats, each row consist-
ing of two triple seats with a certer alsle between, permitiing a maxdimm
of 132 passengers in this compartment. A forwerd-fecing Jump seat was
located at the aft main entrance door on the left gilde of the cavin.

Two type I exits were located in the aft passenger cabin, The maln
antry door on the left side was 34.5 x 72 inches, while the one on the
right side in the galley area was 34 x 64 inches. Additionally, in the
aft passenger compartment, there were Pour type IIT exists, 20 x 38 inches,
located over tae wing, two on each side of the alrplan= at rows 12 and 15
(there was no row design=ted 13).

Five 25-man liferafts were stowed in celling compartments in the aft
passenger campartment. Three of these were in the area of the over-wing
exits over the alsle seats at rows 12 and 14 and two in tandem were over
the aisle at row 31 the inst row of seats, and Just aft cf thls row.

A lifejacket was available for each aireraft cecupant. The pagsenger
Jackets were stowed in fabric compartments under each passenger seat.

Bvacuation

During the descent for lunding at San Francisco Intermationsl Airport,
the landing gear was lowered and flaps fully extended. When they brcke

out below the fog, the first officer called, "Breaking cut of the overcast -

I cannot pee the runway light." He then called cut, "We are too low -
rull up, pull up.” The captaiu who was flying the aircraft applied power
and started to rotate the aircraft when wvater coutmect was made. The crew
reported thet the right main geer hit the wmter first, followed immediately
by the left gear striking. After smter contact, the alrplane reportedly
made s slow turn to the left. The captaln reported that uls gpeed at the
time of water contact was 137 krectus.
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The deceleration of the aireraft was likeped to a hard landing on
the airport. Many paasengers did not know they were in the water until
they locked ocut or the windows. In sowme lnstances, it was reported that
the carry-on baggsge moved up {1~ alsle une or two rows, while other
such baggage remsined in place w3 dld not move. Just prior to the
accident, z steward seated himself om the aft jump seat. At impact,
he was in the process of buckiing his seat belt. He managed to hoid
himself on the sest by the belt straps during the first impect decelera-
tion. He described a second jolt during which he was unebie to hold on
%o the straps. He ended up ir the alsle next to the last row of seats.

Blankets and pllicws were throwa from the coverhead rack during the
deceleration. Many of the covers for the cove lighis under the overhead
Tracks came Joose during the decelerstion. These covera were propelled
through the passenger cabin. In the description of these covers, the
passengers likened them to javelins. No ope was injured by the covers.

The ailrcraft ceme 4o rest with its landing gear on the bottom of
the Bay. The fuselage assumed an attitude of approximately 4° moseup.
The divers reported that the nose gear wvas intact and that it was resting
on & mound of ses shells, As & result of this attitude and the water
depth, the forward type I exits were sbout’6 feet above the water level,
while the door sills of the aft type I exits were underwater. The water-
line on the three afi exits was between 12 and 15 inches below the port-
hcle in the door. Socon after the accident, the depth of the water in
front of the radome and aft of the tall cone was measured. It wvas
reported that the depth was 10 to 11 feet at each of these points.

Tmedistely after the alrera?t stopped, the purser reassured the
passengers that the alrplane would not sink since it w=s resting on the
bottom. The passengers wera advised to don lifejackets. Some reported
difficudlty in extractizg the Jacket from its compartment due to tke
Jamming of the carry-on Juggage under the seats. Qthers reported
difficulty in dooning the Jacket since they could not determipne the
front from the back (these were reversible type jackets). Many of the
passengers reportefl that there was considersble indecision on the part
of the crew whether to evacuate the aircraft. About 5 minutes after
stopping, the captsin noted fuel in the water at the forward main
entry door and ordered the evacuation.

Some difficulty was experienced by one of the stewards in opening

'the forward wmain entry door. There was probably a positive differential
pressure within the alreraft. After tie pressure wag bled off, no further

difficulty was experienced with this dcor.

The two forward stowed liferafis were removed from thelr compertwments.

One wag launched at the main door and the other was launched throegh the
forward service door.
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Two of the four rafts ztowed in the over-wing area were utilized.
One was lzunched from each wing. One of the rafts stowed in the &ft
portion ¢f the fuselsge was carried forward and launched over the right
- wing. All of the wing-launched rafts were deployed from the leading
edge ¢f the wing.

Although scme of the tourist-class passengers evacuated from the
forward doors, generally ithe first-class entered the two forward rafis,
while the towrist passengers entered the raft ab the left wing and one
of the rafts at the right wing. The remaining raft on the right wing was
cccupied by the captain and JAL employees.

From the passenger and crew statements, it was estimated that 29
passengers (no crewmembers) evacuated through the forward left door; 16
persons, including the flight engineer, navigator, and a stewardeass,
evacuated through the forward service door; 28 evacuasted from the left
wing, including at least two stewardesses and three JAL wale employees;
25, including the first officer and a stewardess, occupled the inboard
raft on the right wing; and nine, including the captain, purser, and twc
stewardesses, cccupled the outboard raft on the right wing.

The evacuation line stowed 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 Teats and Research

Following recovery of the aireraft, the fiight director, autopilot,
navigation, pitot, static, sll warning and anmineiator systems were
functicnally tested on the ailrcraft prior to removal. The components
of these systems were then removed and tested in the appropriste United
Alr Lires repair shop or at the mamifeeturer®s plant. All components

were found to be operable and within the arppropriate overhaul specifications.

1.16 Other

Japan Alr Lines Procedures

The procedures, as outlined in Japan Air Lines Operations Manual,
Volume ITI, Section 5, In effect at the time of the accident, for waking
an sutomatic-courled approach were in rart:

(2) a. * % *

b. Trim the airplane for handg-off flight and engage
autopliot. The NAV selzector switch on the autopilot
controller is in "Heading Select” position. The pitech
selector switch is in "Vertical SPREED" position.
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c. Control ike airplane using the vertical speed vhee:l,:
and the heading seiect kncb. * ¥ %

d. Set the mode switch on the flight director controller
to "HDG™ position and the radio switeh to ™1™ position.
Select the VHF-1 receiver to sppropriste ILS freguency
ard set the laocelizer Inbound heading.

* ¥ *

(3) Imitisl Approach

g. When the procedure turrn altitude or XIS level altitude
1s reached, set both the —ertical speed wheel and f1ight
director at "ALDT HOLD" end maneuver * ¥ ¥ intercept
localizer beam. Tuzn the flight director redio swlitch

to "APP" position.
% ¥ *

b. * ¥ %, turn the flight director mode selector toc "RAY
AUTO" position. After confirming "V/L ARM" light om,
twrn the autopilot NAV selector to "ILS" position.
FOTS: The autopilot NAV selector should be turned to

"ILS" well before the flight director is captured
with localizer beam.

F/D Boll Anmunciator O/ * # % "V/L AR
A/P Glidepsth Armed Tight 3/ * % % OF

¢. 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
Annunclator * * % "V/L"

8/ F/D (Fiiebt Director) Roll Annurcistore are twe vertically mounted
annuncistor Yights located et the top left side of both the captain®s
and first officer's HZ-6B instrumeut. The top light is "V/L ARM®
(system armed to capture the lccalizer besm) and the bottom light
is "V/L" (system has captured the localizer beam).

2/' A/P Autcpilot Glidepath Armed Light 1s an embder light mounted on the
right side of the autopilot indices. It is the middle light of three
mounted vertically in this area. Tdght is on when system is ammed
to capture the glide slope beam and goes off when system locks on
(couples) to the beam signal.

L P
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d. When glide slcpe bar indicates spproximately fly up
1% dot, extend landing gear and set fleps 35°. * # %

e. ¥ X

f. When gilide slope bar indicates ﬂ.yup%dot, set flaps
to full down and adjust thrust #* ¥ 3

Be ¥ X E
{4) Final Approach

a. When the glide slope bar is approximately centered, the
autopilot and flight director will automatically be
coupled with the glide slope signal and the alrplane will
start descending on the glide slope beax at TOO fb/min.
The following events will occur:

{a) Glide path amed light will go oub.
F/D pitch snnunciator shows "G/S."

(b) The vertical speed wheel follows the descent rate and
the altitude hold of the fiight director will be
aatomatically off.

{c) *+* %

b. The first officer should confirm and report passing over
warkers, After passing outer marker, the first officer
should call out altitude and indication of the speed cammand
indicator every 50C feet. Below 1,000 feet ¥* ¥ ¥ every
200 feet.

(s) others

* % ¥

d. At decision height, if visual contact cammot be established
* % % the captaln should immedliately execute missed approach
procedure.

10/ F/D (Flight Director) Pitch Anmnciator are two vertically mounted

aamunciator lighte on the right side of both the casptain's and first

officer's BZ-6B instrument. The top light is "G/S ARM" (system armed
to capture the glide slope beam) and the bottom light is "G/S™ (system
bas captured/coupled (to) the bemm signels).

————
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Svbsequent JAL DC-8-62 Ocourrence

Following the accident on November 22, 1968 mther:upsnmr.mu
DC-£-£2, operating as Flight 2 on Jarusry 7, 1969, from Tokyo to San. Feaneises;
was {iverted from San Prancisco to the Cakiand Imtarnational Airpar:, -Oskliank, -
California, becmuse of below minimmm weather. AnﬂSspprmchm.mﬁM, )
anathecaptainmtedhemdammcybemmaz-@aMmM
co&rse indications. The approach, including the descent, was comtimmed as
thec&pt&iuattemptedtocmctthediamymtbemmm
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 prior to - .
reaching the outer marker, a go-around was initiated end successfully
completed. A second spproach to a landing was made without difficulty. The
aircraft was cbaserved by FAA tower persomnel o pass over the Hayward Airport,
approxipately 5 miles southeast of the Cakland Adrport, at an estimated 100-
to 150 feet.

L4

Remedisl Acticns

As: a regult of the above occurrence and the accident, the Japanase
Civil Aviation Bureau recommended that severa)] steps be taken by Japan Alr
Lines in order to enhsnce the safety of operations. In general, the program
stressed comsand responsibility, crew coordinstion, training of flighitcrews,
transition time for new type of aircraft, and an overall reevalustion of
the training program.

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

Douglas Aircraft Company &nd Sperry Flight Systems Divigion sent
representatives to Japan Alr Iines and a complete review of training pro-
cedures plus re-indoctrination of Japan Air Lines flighterews operating the
DC-8-62 series aircraft was accomplished. Japan Air Lines mamuals, vhich
had been tranalated from Engliish to Japaneese and then back to English, were
reviewed and corrections in the translations were made vhere necessary.

2. AHNALYSIS AND CORCLUSIORS

-

2.1 Analysis

The alreraft and all of its components were cperable and are not
conaidered to be in the causal ares of this accident.

The weather existing in the San Francisco area prior to and during
the approsch was adequately forecast and properly reported. Based on crew
statements, passenger statements and photographz, ard the Board's analyals
of the weather, it was established that the flight was operating clear
of the cloude until on the final approach. Low-lylag clouds and fog
covered the entire Bay aree with tops of the clouds between 1,000 and
1,200 feet, a ceiling of 300 feet, and a visibility below the clouds of
three-fourths miie in fog.
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restriction to visibility below the ¢vercast and the lack of

T 7 1oe
contrast between the sXy and the calm waters of the bay could be con-

#idered ‘t0 be a factor in the crew's not visually recoghizing the

- wndershoot, umtil it was too late. Had the crew followed the ruhlished

'mmmmaormssmsmwtamm&thedns:@ated

" altitude and, thereafter, deascending cn the glide slope, they would

N

mmmapmhlightsmdthemayrornmmesmm
afrcraft broke out of the clouds,

™e procedures utlilized Ly the captain to execute the autopilot
controlled descent from the Woodslde VOR and an actomatic-coupled
approach on the TIS were not in accord with the Japen Air Lines pro-
cedures as published.

The rate of descent of the aircrafi, as recorded by the flight
recorder, embestoaaettingoroneunitdomo the vertical speed
vheel of the autopllot. With a setting of one unit dowm on the vertical

-speedmlani.theaimartinsteadymbeﬂdm meeting this re-

guirement, the horizootal bar on the HZ-G6B would be in & near centered
position. It would have the same

for both the Ilight d.‘l.rectorandthe atopilot being in the "@lide
Slope Arm" position.

did not follow the piblished pro-
and then the glide slope for this
approach The flight d:lre fantopllot coupling systems contains s
bloc relaysothatthéglideslopecannotbec&ptureduntﬂthe
has coupled the localizer.

By the c¢o *s own statement, he did not set the sutopilot for
capture until after the sircraft had crossed, and been turned inbound
toward,theloealizer This oc at 2,500 feet, about 3 minutes and

éior to impmct. '.[h}rairm:aft, at this time, was between 75
o::d 100 below the bottom edge of the glide slope, i1 a asteady state
descept, that was not ar troken until just before water
contact. All :Lmi.‘l.cauicm/:‘lfn the cockpit; i.e., emunciator ldghts, IIS

raw dsta indicators, “the descent through the IL3 level altitude,
before reaching the warker, should have been sufficient to alert
any of the stothcuns&feconditions&nlshmﬂ.dhavedict&ted

that the approach/be abandoned _“1ong before the accident occurred.

Statements taken from both the captain and the first officer indicated
neither fully understood the capubilities nor the operating techniques
of the Spe:rry Flight Director System. Additionally, information received
from aevm.othaJ&panAirIdnes fiight personnel indicated an overall
feeldng of insecurity when operating the flight director. This feeling
mbssedona]ackofinrormtmmtraimgbeforethepﬁcbstarted
'bo uae the system.

e




As = result ofthismcidentandthembumeﬁtmm
Douglas Aircraft Company and the Sperry Flight Systoms Divisfom ‘BEat
reyresectatives to Tckyo to assist Jepan Air Lines in thedr:
entire DC-8-62 aircraft training program. Additional training sids -
and additional ground school courses were provided in order to- :a:u.‘!.ifr
properly the flighterews in the operation cof the alreraft and itg -
systema. A special training curriculum on the flight director snd
asutopilot procedures on DC-8-62 series aireraft was prepared aspd inplea-
mented by Japan Air Idpes.

The captain®s lack of familiarity with thnis ailreragft 4id delay
his actions in disconmnecting the autopilot, while looking for the run-
way, after reaching the Decislon Beight. This does not pertain to his
kmowledge of the location of the autopilot release switch btut to his
familiarity and ability to use it repidly in times of stiress or emer-
gency. The crew's statements, during interview, indicated that they
were not concerned during the approach. Even though the captain noted
discrepancies in hiz flight director as well as his barometric altimeter,
1t is clear that he was suryrised when the necessity for a go-arocund
arose at the last moment. The delay of even the small amount of time

for a surprise reaction to the go-around requirement would have resulted,
in all1 likelihcod, in an undershooct.

re
It has been demonstrated that in order to abort successfully an
approsch to present Category I wminimims, the aircraft must be at the
proper speed, sink rate, and positicrn and that the initistion of the
go-cround must be precisely at the Decision BHeight and not delayed
paat this height, for any reason. In order to sccomplish this maneuver
properly, crew coordination mist be precise and almost automatic. There
ie not sufficient time for the captain to look for the runway after the
first officer calls, "Minimums, runway not in sight.” There wust be
sufficlient understanding, coordination, and confidence between crew-
wmenbers that the pllot flying the airceraft reacts to the other pilot's

calls in a wAnner mich the same as if he himself 1s looking through
the other’s eyes.

It is evident that the captain &ld not receive the assistance he
could expect and should have had under the crew concept of operationa.
The language difference between the captain and the first offiter could
have been the cauge of the improper responseg by the firat officer when
the captain questioned the reading of the barcmetric altimeter apd the
indications he was receiving on his HZ-6B during the final approach.
Agelin, it is incumbent upon & company, operating in this atmosphere,
to have adequate procedures and training to preclude any possibility
of such misunderstandipz. This is particularly true when informstion
1s requested that 1s 1in addition to the normal flow of communications
neceasary to exascute any particular maneuver or operation.
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. The aircraft was certificated and maintained in
E accordance with the governing regulations under
_which it was operating.

2. The flightcrew and the cabin attendants were
certificated /for thﬁ_zoperation involved.

) 3. Al at/ion e.qzl/approa.ch aids were in normal
/s tion at the time of the accident.
: p . s
L L o b e sircraft/And all its systems were operatirg

"

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

reatriction Lo visibility and lack of contrast
o sky end water beneath the overcast did delay
P ‘ // the visual recogoition of the undershoot.

; A ’ /4 . Had the approach been properly initiated and executed,
« ’ ~ the crew would have had the approach acd runway lights

i / for contrast. K : B

i - ; )

e 8. The captain wms- attempting to make an mutomatic-coupled
Jt ayproach.

! 9. The aircraft was coupled to the localizer beam of the ILS.

;

, 10. The aircraft was not coupled to the glide /s’iope beam of

)/ - e e ‘ /

11. The capbain did not follow the prescribed basic procedures
i for meking an ILS approsch or a coupled approsch.
|
: 12. The aircraft descended below the.ILS level altitude of
i 1,600 feet before crossing the .duter marker.
| 13. The rate of descent from 1},/1».60 feet to impact wes egual
to one unit of "dowm" filght on the vertical speed wheel
of the autopilot. B
-/ .
1. The first officer did not call the ILS level eltitude or

the crossing of the ‘outer marker in accordance with the
Japan Air Lines procedures.
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After the Decision Helghtc had been zelched m
the firgt :fﬂcerhadc&]led"lﬁnimm, ravvay

not in sight,” the captain delsyed the m
of a migeed approach.

There was & language difference between the captsin
and first officer.

The first offlcer responded improperly when the
captain requested information concerning the raading
of the barometric altimeter and the ILS indications
on the HZ-6B.

Neither thecaptain nor the first officer Dully
understood the flight director system., its 1imi-

tations, or the necessary operating procedures.

Japan Alr Lines has taken action to prepare and
impiemert & special treining curriculum on the

fiight dircctor and sutopilos pro..ednres cn DC-8-62
series aircraft.

b. FProbable Cause

The Board determines that the probable cause of this asccident
was the improper applicetion of the prescribed procedures to
execute an automatic.coupled ILS approach. This deviation from
the prescribed procedures was, in part, due to = lack of famil-

iarization and infrequent operation of the lustalled flight
director and autopilot system.

BY THE NATICRAL TRANSPORTATION SAFETY BCARD:

/s/ JOHEN H. REED
Chairman

/s/ 03CAR M. LAUREL
Member

/8/ FRARCIS H. McADAMS
Member

/s/ 1LOUIS M. THAYER
Vember

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