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fi. .\ct ions er.n rOlll1t'.;r.mcasures tJk~:l up to ~ay 31. 138i ~y gfde;"r.~e~tal
organi',at iG:~::. aircrarl :nanufaC't:.:rers, and aircraJt op~rGtors t'cflcerned.
in reference ~o thi" accideut are as follots:

5.1.1 The iiTSH m,de the follo.lng s"rety racoueudat ior,s to the ,'.\.1:
.) Design chang~ on the ernpenllage (Sa(ety Re,o,;,endation ,\-85"')13. D~c.5.1905)

Measures ShOl;ld be taken so that the e~p~nn&~e section of go~inl 747 ~nd 751
wi!! he protected 3~udnst cat;~nrophic failure in the event that 2 s;~;lifit;ant
pr~SSi;re bui ldup oc~~rs in the normallr unpressurized e~pennagc.

~) Modification 0! the design of the hyd,au!ic syste.s (SafelY R1:coHcndation
.\-.~5-13{, Dec.5. 1985)

Dcsiln fl1ofj~ica:i'-)Ji should be r.ade ~G th:it the integrity oi c;ll rvuf
~ydr~ulic Systcos ,!il not be ir.;paired ill the event thJt a si6nif:car:t L'es:iure
b~; ldup OC~lrs in the nOrlnaliy unpressvrized eQ\Pcnllage.

c) Reeva!calior, ,.f the fail'safe validity of the do.ed aft ~rcss~re ~l'lkre.!<!
(SafelY p.ec0.,,"r~dation .1-85-135. Dec.5. 1,85)

R~tv~:uaticn st;ouid .be made of the dcsitn of the aft press~rt ~:Jt~ll:lJd of
Haeir.f: 747 ;ll\d 167, u:d ttst b~ ~ade to conr:ru their L!il.;;,dt '(.t!i;;!~y.,

d) EVaJuat ion of pio-:edcres to repair lh~ aft ~ressure 1it.(~:~l.::C;.d (Saf~:y
Recorn."rodatior, ,\-35-136. Dec.5. 1985)

The cur:ent repair ~rocedures of Boeing 141 and 7il alt p'e ••• re b.lkhel<!s
should ~t evaluated 10 ensure that the rerairs do not affect thE fiil'S1'. (UnCerl.

c) Revision of the inspection program for the art pre3~ure bu!khcaQ
'-Safe'y Rec;)o~c~dation ,\-85-131. Dec.5. 198~)

I. reference :0 the afl ~ressure bulkhead. aa inspection prngr!~ ~eyond the
usual visl:ai insp~c~ion shouid be c')tabJ ISI;~d tc jr.tecl the eXlCfi~ 0r p,,:;;slb1e

~uJtip:e ~ile fatiGue cr.c~ing.
f) Eva!u3l1on cf the f'lil safe ,:r'ilcri.1 of tt:~ d0feo 3it j)re::~ure btllkhead

(Safe', R~cl'."~lld'lln" h-8,-132. De:.I1. 1.985)

~oni!r"Jtion '">hou!d be nade on whether the f3il.:Jaf..: criteria ha'/e b~er:
satisfaCl'j;;;r c';JliJ3tocl ro~ al: cO:lcd aft prCS!iurc hu1khe~ds of lransp0rt
category &;:~lapeJ

f) Ev~lu~licJI uf fe~alr proc!:dure~ ~r (l~udomed ~rt pr~s~urt Lu:khcid
(SafelY f:l~COl'lm~nd:Hior. ,1,... 85-.i.~9. Dcc.13. }~g~)
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Procedures tQ rupzir the d0rned aft pre~sur~ bulkhead or 2l~ airplanes ,bict
incorporate the domed aft pressure b~lkhe.d sho~ld ha evaiu&ted to ~s."re that the
affected repairs do .ot derogate the fall -•• fe concept of th~ bulk~eaj_

h) Issuance of ~ maintenalice aiert bull~tjn to person~ resp~~sibJc fOT the
engineering ."pro'"l of rer,.i:s (S.feIY Reco ••endati~n 1,-85--IH. Dec.13.
i985)

A .aintenanc" alert builetin shoul~ be issued to perso~s :dsponsitle for the
!ngineurinl approval of repairs to e.phastzc th;t the approval adequ.lelr considor
the possibility (>[ !;1fI'Jence on ulti,.te failure .odes or other fall-.,fe design
criteria.

5.1.i The FAA directed tl5 opera~ors of the Boeing 7~~ 2td lh~ 6oei~~ Com9any to
make the !c}jotin£ ,",odifical!ons. i:ls:,ections, etc.,:

a) Vertical fin "~cess cover inst~llalion (I.ir.orthlne~, )irectl.-e AD86-,8-02,
April 4. :986~

To install, t<!thfn 6 r:wnths. a structiJP,j COV(:f for tCJe opcrinE "jtni. ..• the
cmrennage which prD.ides a~cess to the vert;~.1 fin. to prevent de.tructlon of the
e~pen~~ge structure due to a ~igni f ic~nt pre3~'Jre bcild~~ in t~c e,~~~n3gt.
(.\-85- !33 related)

t) Rccvalur..t:on c,f ~n:: Jaii-safe "aliain of the dOlllcd ,-:f, preSS;l:-c ~:.!IKhe2d

To request Ih:-: r,ocin£ COl!':parlj' tv cnnduCl a reevallJation of thi: dr.;.izn aild
leStl: concern:n& the jtil.sar(~ validity Jf l::C aft pressure b~lkh(';Hi;, 0: Bf)C:r.6
741 ',nd 767. (A-8.o-135 related)

c) Evaluation of the repair procedl'r~~ fCf the domed aft pressure b~lkhead
C\irworthi,,!~~ Directive AD-8,-:-ZZ-12. 0:1.25, 1985)

To request th~ operators to chec~ on \'hr.ther repairs of the af: pre:;~crl?'
~IJJkhead or 30ei~g 117 have beet carried out and to report ~he r~sults tC ~h~
Bolo i nf, Campa nr .

So problcn's 't'ef'~ iound fro,. lhc F~.A's rcv!e,' o!\ th~ rl:sult~ c! r'~l~vah,1t::;r.
cr the rePJir mar.u:d:> oj til.~ aft pressure bdkhead oC Bce;rl.!: ?Oi, 717, /47 Jt'.d 7Si
:~:H:I:d by the bo~dM~ ('ompanY.(A-85':..13e reL1ted)

a) Rorie. of the r .• il'safe criteria of the do.ed aft pres&ure ol'lkhead

f~A' 5 TACO (lra~~~ort Airplane Certlrlca:to~ D:reC10tate) ror~ed ~ t~a] ,tlh
the !Jaj0i airCiJfl IBIILfactufcrs to study Orl tlTSB's caren reeo:!l,'tIe:ld",' jtjll'i. ;"N!

tlley arc makinR a reviet or lhrge aircraft exceeding is.DCG ~ourds ~~Ij ~eigh~.
Throul{h the rcvie'ao, /IIol\ifjcillions ni and 2ct1:tio~s to !nr,cc:t!or. prec(~d'.J:e3 t1eil~

~rcught :"10 SIDUCI1--SI)
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Reevalu.tion of the da.age tolerance desiZ'1 is also under'way. (.\-85-138
related)

e) Eval~atlon 01 thE repair procedures of the do.ed aft pres,ure b'llkhead

fAA reQuesle~ the large transport airplane ,anllfaclurers to revict the r2pair
criteria for the do.ed alt pressure bulkhead by a letter dated Dec.12. 1985.
(A-R5-139 related)

f) Issuance of a memorandum to the engineering starr

A .e.orandu. concerning repairs of i •• ortant major struct~res of the aircraft
.as issued to the engineering staff helonging to each ACO (Aircraft Certification
Office) (A-85-ll0 related)

g) Wodificat ion 0; the hydraui ic syste.s

FAA initiated .• ith the Boeing Company in Septeober 1985. a s:udr on
.odifications necessary to prevent loss of funcI ions of the hydrauJ ic systeas
follo.ing major structural failure of Boeing 141. This .ork is still undel
progress. but indications are that functions of the elevator. aileron~'. "nd
spoilers could be secured by installing a fuse belore So.! hydra~llc Iy.lea .here
the hydraulic lines enter the vertical 'tabilizef. The HoeinR Company has issued
a service ~ulletin .hich provides for installation of the luse on NO.1 "rdrauiic
system. and the S3 is planned to become.n FA,I directive. (A ...•85-t3\ related)

5. i.3 The Boeing Campa.! issued the 101 lo.i~r 58' 5 and at the sa.e ti.e
conducted design ~odi fieations. teslS. etc. on net prod~ction alrplaces:

a) Vertical lin access cover instzllalion (SB141-53A-226!. Nov.n. 1985)

The Boeing requested insla! lalion on Lirplanes in current u"e of the covcr
lor the opening .hich provides access to :he vertical li~. The inslal lalion on ne'
airplanes us made Ira. line nu.ber 626 (delivered Dec. 11. 1935).
(A-85-133 related)

,) Wodillcation 01 the hydraulic sysle.: (58141-;9-2063. Dec.23. 1986)

The BO~lng fCqucsltd install3tion on airplar,cs in c:Jr:-ent use or lhf! fuse In
NO.4 hydraulic systems upstream of (he vertic.1 stabilizer. The installation of
the fuse on Ho.! hydraul Ie system 01 net production airpl"nes .as initiated at
line number 663 (delivered Dec.23.i986).

The rerouting of the h/draulic line bet.een B51480 and 1460 .111 te
incorporated in production SlHting .Ilh li.e ~u.ber 696 .• hich _ill rollout of
thC' lactory ir. hnuan. 19Ha. A sa .hich provides for rerouti"g or the hydraulic
iine .ili not be issuud dLe to technical com~le~ity unless requested by an
operator thrOllRh t!le Waster Change process. (A-85-13~ relate,t)

-----,---- -------------------
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c) Ree;aluation of Iii I-safe validitf of the <it pressure bui',head of Boeing 147
and 161

The fat igue tcO! and da.age tolerance teSt of the aft pressure bulkhead on
:he current design codel as .ell as DO the i"~roved .0Ge! .ere completed in hrch
1986 and in JulY liBE. respectively_ (,1-85-'"5 and -138 related)

d) Evaluation of repair procedures of the ait pressure bulkhead

80eing sent a telegra" to Ihe operalor. reque.tio& Ihe. 10 cbeck .helher
repairs have been carried out. and te report detail~ of the repat:s condu,:ted_
(A--85-126 and AD85-22--12 related)

e) Develop.ent'of tte reinforced aft pressure bulkhead

The reinforred afl pressure bulkhead .as if,stalled fro. line nember 612
delivered in February. 1981. The modification added two tear straps. a cover plate
to the center of the bulkhead. a,d doublers to Ihc ooth sides of the bulkhzad
"round Ihe APB cui out . (A- 85-135 related)

f) RevisiJn on th. i,spection program of tb. aft pressure bulkhead
(SBl41-5~--2175 .• arch 26. 1ge7)

Beelng requested tne vioual i,speclion fro," the afl side at 1..00 liignl-
cycle irtervals (Ireigr,lers) or at 2.000 flight-cycle irM,rvals (pa"engef
.lr~lanes); and after 20.000 flight-cycles, the detailed inspeclion ~y high-
precision eddy currenl. ultrasonic .ave and I rays at 2.000 flight cycle intervals
(freighlers) or at 4,000 flight-c)'cle intervals (p'~sen,er .irpla"cs).

As to 1.11SR, Boeing requested the visual inspection al Z.400 r: iRht 'c)'elc
intervals; and afler 24,000 flight-cycles, the 1etailed inspection by edrly current.
etC. at 4,800 fl ight-cycle inlervals. (A-85-l31 related) •

5.1.1 The Civil Aviation Bureau of the Minist!, oi Transpert in Ja •.a, toe~.
lhl: follo.ing actions for the safety operation of B,'eing 141 and ior
lh~ improvemcl'l of the search and rescue system for aircr~rl:

.) Instructions to conduct o,erall inspection of th~ vertical stabilizer and
the rudder (Airworthiness Directive T~O-'2433-'1:5. AUKUSt 15. 1985)

b) Instructions to .:odUCl o..•.erall inspection of the :ifl part structure of the
pressurized cabin (Air>ollhiness Direclive TCD-2483-!-85. AUgUsl 11. 1985)

.) Request was made to :ne airlInes operating Boeing 141 in Japan to repert
results of repair of lh. aft pre.sure bulLhead 10 bOlh Ihe BO'lng Coopa.y and
Jaranese Civil Avia:ion Bureau tu re~"c!uale lh~ repair procedure.
(JeAB Document 1.e-1."n 141. SePle.pcr l. IgaO)

d) Enforcemenl of an enlr: for inspect ion into JA~ s Vaintfnance Depart,ent,
and recommelldation ur s~rvice improvements h~scd thereon for "safety operation
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(Se;,t eober 5, 198~)

J) to conduct o,erall il,spection or. Boein" 7ns ~hose nuober of pressurized-
flight times has reached the order of Ie. oeD,

2) to review the in,;)ection hels of C Eaintenance ar,d others, and H the
same tioe to iOPlove ,ork c~rds "sed in the inspection of airfraoe
structureJ, for the reinforcelent of airfra.e struct'Jre inspection of
Bo(' ing 74 7.

3) to set up • leng-range "onitor pro.r •• vf aidrae structures daoaged by
ar. accider.t or others.

4) tu rcvie" the sampling inspection proc€,d~res of airfrai!!e :Hruc~c:-es or
Boeing 74'1, ar.d ot the saoe tine to ioprove tpe technicn! evaluation
procedures of the sa.pl ing inspection results.

Furthermore, to promote to deveiop.tint 01 preventive oeasures against tbe
the reoccurrence of major failures.

j) La 2nSUJe trlC thorough !lI\plementatio" of instructions f:-om tile !i'lidntenanr.c
riepdrtlllent to d:e ('ngiileering pl;.nninl\ department.

6) to reir.ro;,(,~ the inspection and lliaintC:ltlnCE systec of a:r[ralile ~n.r~clur:;s
as ,ell as the all-round s~fety pro.otion system.

e) Notification to FAA of the inspection results of the p.essurize~ cabin
structures of )AL',; Boeing 747SR' s condu~ted pursuant to the service improvement
reco.mendation, for FAA' 5 further improvement actions to ensure the operation
safety of the airclaft. (November SiDecember iO, 1985)

f) Instructions (0 install a structural cover for the openir.~ .ilhin thr-
cmpenna~e which provides access to the vertical fin for the puroose of prCVGII~~C~
the rupture of the fin structures due to flo.-in of the pressurized air 10 the
eopennage aft of the pressure hulkhead, CAin •.:rthiness Dircctive TCD-261J-86,
May 7, 1986. A-gS-133 related)

g) Instructions to inCOrPorate SID items into the maintenance reg!l:ations as a
measure to cope .i:h the aging change of Boeing '!OSR (Alroorthiness Directive
TCD-2636-86, Oc:cber 12, 1995)

h) Up to Summer of 1986, the i .prove.ent of foc I! IIi es of the Tokyo Airport
Olfice where the Search and Rescue Cer.ter is located and the co.municatlons
netlork a'0n, organiZalions concerned 'as co,rleted, and the necessary staff 'as
increased. "unhermore. on ,Iugust 7. 1986, J joil,t training .as cafl'ied OJt b) th~
Civil Aviation Burclu arid Jrganizations concerned.
5.1.5 ).Ii. has effected or IS plar.ning the follo.ing Improve.ent actions.

counter-measures. etc.:
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a) Design ~odification or-Ihe vertical fin (Airworthiness Direclil'e 1CD2611-86.
AD86-08-02 and A-SS-I33 related)

-
On all Boeing 147' s in c"rrent use the cove: was installed to the opening

thich prcvides access to the vertical fin up to December 31. 1985. On JA8i69 and
the aircraft thereafter the cover is installed in their production.

b) Wodification of the Hydrau!ic Systeos

The installation of the fuse to the hydra"lic systems on 4 aircraft in
current use tas co~pieted by the enj of Way, 1581, and on the other ai rcra!t ill
currenl use ti II be coopieted by the end of ~arch, 1988. On !A811S and the
'aircraft thereaf!er ils installation is made at the production lize.
(A-85-13~ related)

c) Evalualion of repoi: procedures of the domed aft pressure bul~he.d

Inspection on all aircraft in current use oas made as to th<Hher repairs .ere
conducted and to .hal eXlent the oork oas carried out. and their resulls tere
repcrled to both th@ Boeing Coopany and the Japanese Civil Aviat i_i Bureau.
(.\-85-136 and 139, AD85--2Z-12. the Boeing's Telegram. and JCI.6 Docu."nl Ku-
Ken 10 relaled)

d) Revisicn of the inspection program of the afl pressure bulkhead

The eddy current inspeclions .ere lople"ented on six aircraft in the overall
inspection of Boeing 141SR. (No crack~ have fee'lfound) (A--8f,-13'/ [(escue related)

(

5. 2 Comment s
5.2.1 A further improve •.ent is desirable of Ihe DfDR's 3'ti-l.P3ct carability, in
vie. of the facI thaI tht magnetic tape of Ihe DFDR on board the accident aircraft
was broken. and near the broken SPOt tas found daoage such as many small folds and
trinkles.

5.2.2 In the CYR of the accidenl aircraft. voices tere recor:'eJ fa: approximatelY
32 .inutes and 16 seconds, but inforutlor, helpful to the accident investigation
may hJve been recorded at a portion thlch had been erased. There were also iouno
portions difficult to read, although the eqcipment tas a producl oeeting the
spe-jflcatlons (TSO C-80.

It is. Iherefore desirable to develop a CVR covering oort recording period.
ane to prooote a sludy to improve the rccordi~g in ler>s of clarity through
improve.ent of the total SYSlem involving the CYR,

5.2.3 Further enh.nceoenl is desirable of search and rescue capabiiities through
periodical enhanceoont of trainings elC .. pur~lIal,1 to agree.e~ts ,hleh have been
concluded among organizat'ons concer.ed 10 .nsure prompl and effbctlve search a~d
rescue activities in an emerlcnCy.
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