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I. 'rhr ''nI;"'~e dll<: pylon ....emt>l~ srpoIr.''''' ",'!W" ~, or ,mm""".ah
oi,...- .,[toft. rio.. ;"l'lhtcr""" -Ad """,,,,,u..<1 1<> """"""" , ...
1~~..ofr.

r"" Iti' en<! oJr ,to. ~ Ion _mOIl t>ot;o.. to ...,...".'e ,n It><
("'.......<1 fl_..e of 'he IOn l>ul~_e..

J. T'IIoe .U""lUr~ _u1",n o( 1M ""'Ion .... ".USe<! l>r " c.,mpl"'z
r",lu,e of tr.c t ... •..... J no"!>,, of II'>e .f, tH>l~ne.<l .11.... Us ....,du.'
"'''''4'" M<l lHe.. """".Uy l'e<ue"d by ,1M! f,• .,'u,e -'Ie
su"'o:oque.. ' "·r~;,,.. hr...

4. TM ov.... IQfl<l f'."' "d (""I:"'" .,......~'''ll on 1M pylon .Ct
"uu..huu', "1'1'''' n,,"ll" ,,~ only prU_,i.t",lo: doom"II" on th"
b"I~M.<I. file lenll'" of tho> "".,1000<> r""lure ,,1><1 r..,I0""
" ••"kln\( ;:'U "beul l3 inc".... rio,. f',,"ll,'" ..... ".used I>y on
up .... ro moveme'" of ll>e "rl end of lhe pylon wnlel> b<ou~hl the
upper filIng.. "lid' IS fos,,,ncl'S ,nto <:<"""ct .",,, Ihe ..',nl <'levis.
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rt,e ~'vlon \0 w'" "u""t, tlard"'.'" "'os ;>fop,,:ly ,,,,,UH,,d al dll
dlt~~t:,"enl poinu.

\U ~1".. \.I"dll>0w"" 10 Ihe ~o. I a.c. lI"el\~,alor bUS an<1 No. I d ....
b... w~. 10;$' nfte, 1M Ill'lon orpa,.'e<l. The ..ap'aln·. !lilh!
<I""",or LnS<rUmen'. 1M "all wa.nlnll" s""em. 0,,<1 lhe sla,'
d'.all"'"e~tnen' w.,nllli hihl system. we'e '''''<le.e<l Inop..'O\;v...
PO"'a' 10 IhHe bu$e< was ,,~ver '"'ore<1.

TM So. I h!'o1rnuli" S)·"em was '''''1 w ...... lhe ~Ion • .,par"tt<\.
lIydr.u.lI" a)'otams No. ~ nn<l So. J _.a.a<1 at 'M,. full
....""t"my ''''o«<II011t .!It nlll"hI. £>;""1'1 fot """,ler I"'nels So. ~

anO ~o. ~ 0<> e."n Wlllll"••U flllhl "",,1,011 were _ahnl.

TIIo> h~·c::'.llh" , ...U oon<1 followlll' ".tlIn of ,he o1r..a a"IUa'ot lot
,nt left WInr"S oult><>ard le.CJ"II vq. slu we'e ""v....e<! by 'M
.ap..,.\lo<> 01 the ::,,10<> and .M tall wlnc'a ou'noard st...
tatr."led OlI.,nr "1,,n_1. Tho< ,,,lra,,,i,,,, of 1"- SUo.. "._ .n
.~",mel""51a11 .tI<l ...""equent 1.... 01 "",,"01 of I........,..., ..

r .... n'JIl"'''''w <!<IUId ...., ..,., 'M wines *Ad ~n" from lhe
"""~I"I. lite...... 01 'he I..... 01 'M sLaI O"l"'eamant 1'll"f\1 ...,.,
Ina slall waml"!t" system. 'M n,I"""""w would..." bave .~,vftl

a. al..,I.:'O"'" "' ....n'''I 01 ",'lIeo' the t asy"''''.try ot lila ..4ll..
-. .. 1_ 01 'M w....illJ s~ta", Ie<l a s"...I;on wlli""
alfottJot<] 1M nilllt"•.,,,, an Ina~ te _IUNly 10 ''"'''''ll"nlze
n"" ",a"anl 1:Ie _,''£ ~I..u of lhe ""tuf!.
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r~ (1l~"I~'"~''' il~'" IIl<o ,,,r<"l'~fl In ~c"ur,:..""., .,I~ I~.·

""c,..,"llo'.l "InC'1:~''''}' ;lI"OC~" .. h,,·~ ",.I:c<l lur Ihc dllnt>o<l\ '"
:>0.' r:<:o"n n' \ ' ..... \. 'i'C"d"''''' ~ td.\S t>do'" Ille 'I.n ........:
loT Inc .c;-; • ,n~. Tho.' ""cdc... I"'" 10 \. 'I""'" "",,,,c.1 Ih'
nlt('1'nft :0 ~1..1I. f1',,' .;...1 ,)( ll", Id; 'Oil ...... ;~" .>nIv ....rn1n~
I~," ,>,lul "I~.: o~ Ihe .n',. ::i l:'l<! "1 ..11.
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II. Tile I'}·I.;" "':I' dnr:>.g<'<! dunng "'.'n'cn._nc" p6ftwmt'tl on .he
.e"".I",nl ,,''''Url .., ,\m.,.,c.n I"IIn,i, \,,,"',"",,,""(' fIlclllly ,,'
Jul..... , .."h'no""., on \18.,,~ ~ '"'" JU. 1~7~.

I:. JtIc """,n of It.. n!1 bul~l>eooll on.':" lhe n..ng" ...l......bl.. 10
<!IIIm"I" ....... ItIc ~~lon "'''':lC'''l sep,o••If<1 ot .llncMd.

lJ. \.m('l',,,.n -\, ..11 ..... ""§lr ''''l!: 1'<"''''''''''' 6cul"l""'d en [1;0 10
...move "n~ , ...""leU I ~·Ion """ ""I"'" ..1 " "nel" uNl. TIM!
ECO ... .....,IN 'hili I1M' " .....0'_ ~~ ,,<1<1 ~'lon ....lnbl~ :.ol
supporlP4. 10......('<1 .00 .3i~ :.,. ,,("""hfl. A", .."cen -\.rliMS
""C'lWeft"l!: pct'UIIVIel did <>0: perfor...n "':"'1""" ....el""hon of
".lller ~''''' eC>"D.lJ1~ of I~ r...... hfl 10 P'"0~'~ l/'Ie rfqP"'('tl
P'".,.;o",,,,, ror I"" 1_. or l/'Ie QegrH of :2IffiClllly inYOlv.,.s ,n
;>I.c"'ll" I"'" loti P'"~Y' ur I"'" """""'l~ of ;>laC'lr.. IJ':c Hit
ImP'"opcriy. The [CO <lid not "mphnl£" I"" P'""","on I"«/Plre<J 10
pto"" II>e r....hfl ...~~.

"'" F ,\ tX>es not "l'l'"'v" ~.,., ....... ,«S m."'I""''''''' proce<lw'''''.
ane! " c.rT''''' !>as :~'" ,.,"', 10 c~"'''i'' 'u m.im."......" ~""
... ,Ihout F\.A "!'P'"ovlll.

a. Att.ffle"" "' ..II .......~l ,..,"'0 \1M' eft t>ulkl>e.d't \loOI1 and
~re ;,.e(ore ''''''0'''''1" ,he for rt! buIl<l>e.ll .11.,," fil1inp.r"', P"!'tnlll"" I"" for ...""'- :...lkl>Hd 10 ..,1 .. a POv<lI. Any
a<Jyfft"'ll or "",llurl"nl ,.... 01 forld,ft suppoI"' 10 II>e ""l''''' and
pylon ....,mbly "'ouIll pr<><ilo('e ... up_e.ll move",,,,,t .1 lhe eft
!>ul1,1>e.':, "l'P'" nsn;;:" .r.e::&""'1 II ,nlo "al1""1 "'l\~ lhe ""~

d,,"'s-
I';. Am....'''An .\...Ii ..... ma".l"""""'" l'Cf"SCl'IMl tt1ll not .eporl formally

101M",. m ..,",""""""" ""I""",,,,.ire slaff "'I~.". 1M'" <levi.tion from
the .":tlo,,A1 sequenc" """,Ialll"d in lhe [CO or llIe diffiCulties
I""Y hac ,,"C<)UnI ...W ,n aet'Omplisture lhe ECO's pl'0('I!!0UC'u.

I;. \'m.,.,c"" -\trline'. ""go_'", pe<'SOI\h"'l dill not perform.
lnoroull~ ""a1..."on of .ill .!pe('u 01 1M mainlt,..n"" pl'0I:'e<lU""
""tOl''' :~~ formplalell the ECO. The Miin""',I'lj{.OO ",per"i"""~
I"'l'$Ohn..l diu nol ,,,on,lor I1M' ;>t.fOl'm.""" of th" ECO 10 inspr"
"ilt\e' I~'" it s :>t<i"i ."campli.tMod P'"opetly or if lheir mllnle-
r:.nee ~"NO/1 1 ...."." -oonl"rif\i pnfOl'"...,.,n llltfi"pllll. in
;wrforrnllllj the • .,i ..""'lll ..
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• rhe "In,' .1lU.'H,r.' on ..n,e" c-"m"~~ ~' .. ,".1""",<1 ,,,,,1 or~c"

,.. ~r·, (0""'; on lim "p'p~r fl."," "''''0 \lml(~" (0 those ~,"h"n_'

'~her",n \h,' ·,n~ln~ "nd D"lon "~'~:nbl ... w~, ,u;>;>or!<>c 0'- •
lo"'dl.

l~. On Oc<:ombN 19. l~:~. oM F""'"my ,., \~:~. Con1L.,cnt~1

-\"lln~S m~'"t"n.nce pcr>onMI d.•m"~~Q .i, bul~hc.d Upj'"
rhni:C' '" ~ 'MTlne, "'Tl,I~, 10 lM 'llI:na~.. no\~d Cn (he ~e<:L<jcnt

""eraf,. rhc "",,i~, ~I"",(,.d the ".""e or It.., <!limo.." a,
m",nl"l\ftn~e .rror. ~c"hcr the~" ~~mer f\OI" l:te m8nu{'Clur~r

Ln'~rp,ele(llhe ,<>.ulali"" to rt-quire Ih~l II furthI" ,nve.l;,ue '"
report t,le <:"m~&e' \0 !r.e f .\.\.

!O. n~ ""'ll","~J c"rtjfi~~t,,>n'. f.hgue-dam.ge .<se..ment '"&0 in
~onform.nc~ ",ith the ~,i.t'"~ r"Gulremen,..

:1. Til<: dc"gn 01 the stall "'.rn'ng "~.t"m !"~~..~ ",fr;~lenl -edun­
doney: lhe,e was onl~ one ,Ije.~t",ke, motor; ""d f""lhor. Ihe
de.ign of lhe '~<le,n did I>Ot provi<!e for orOSSove' ,nformatioo to
lhe ieft and right .Iall '.--miog eompUlers (rom the applicable
IUding cOg" .101 .,<tI•.,... 00 Ihe opposile .ioe oi lhe .i'",_'I.

•
i~. loe <:eSl~n 0' Ine lcnd,ng e"l;" .1<1l system 0'0 00' ,och.oc pos'live

mecoanica! I""'king <l<vke. 10 prevent movement of 'he si.t. by
e"tern"l l""d$ following a f.ilu,e of the "..im.,y conlrols. Ce,"­
ficOlion wno< ~a"ed u~n "cecpt.ble n;g~t eh...eleri"i<'S ~,th on:'
a~~mm"lrlcolleadinll"e<ige :lI.t coooilion.

•

~J. .~\ the lime or DC-to ""'I,flc.li",:. the ..",eluta! .""",alion of
.n engine pylon '"as nol eoooioeted. nu•• mull'ple {.ilotes o{
o'he' <y.tem, t,,<ulting f,om thlS ,ingle "voo' "'a, not ""n,idete...

J.~ Probn"le Cou.e

The ~a"onol T,.n<j><l't.lion Safoty BOIl,d d."e,min", Itlot lhe pr"""~le

c._ of lhi~ aceident was the .symmetric.l .Iall .no the e05'Jmg '011 of Ihe
airc'a:t bee.".e of '~.e uoeommanded teltaellOl\ or the left wIng OIltboilro luding
edge "01. ano lh" 1= of .t"n wa'ning .no ~l.t disoll""omenl indicalion ,yolem.
r.....llCng I,om mo,nteno"cc-in<!uced dII.'nfIie l".oiog 10 lhe .ep<tr.lion of the ~o. I
ongine and pylon ...«,nbly ot II critieaJ ~'''l auring la~eolf. Thc ,,,,,,,,otion
,e.ulted {'om <lomag<! by imp'oper mo,nle""nce procedures ",lIich leu to r.ilure of
the ""Ion .t,u"l"r".

Cootrlbtlttng to 'he ,,"u,e or tM accidenl were tile v"ln,",o~iJil, of Ihe
,~e"gn of tile pylon attach ;>oin.. to m"'"1<naoce damage: lhe vulnorability of thc
<.Ie~it" of the leo<ling edg:e ,1,,1 sy~tem to the <lomag., wh,c~. prodoeea a.ymmetry;
delie,enei« in federal .~vi"\lon "amini"rotion <"'veilt,,nce aM ,el"""lIng .~'tem.

wt'lien fa, leo 10 deteel all<l prevent Ille \lSe 01 ,mp'oper ",,,intenance pr<><:ea"res:
oefieiencies in Ihe p,.ctic,," "nd eommunieUi""" among the Clf'<!'"ftl"". Ine
m"nufact",e'. and 1M f_\.~ which r"ilw 10 determine And ai..eminolo the
porl'c"l"" regarding previo,," moioteoo"c. o1IImoge ineidenu, ana the intoler.nce
or pre""r'bed oper~ti",,"1procedure. to tt'lis uoique eme'gency.


