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cons1st~d o'f Cap1n~l'tl'.:, i@k· 8~1011.~~.- C~J&lot:~J~m~~s H~ Ri tner, 

·-~d.~~iilrU~;i~i,lB:~4~f£~!r~!~~,l~~:.~;'?~zi.~~~it!£~§1~:·~t:,~,{~!l!~;~':;:.;~~~~a~:~:~~~~,~~~~~,~;~ 
·· H.J.~~·All-~.~-: -'.G'::901~.r~.,< ~"-'E,- .tn,:; ~·~-S ~iP nf~:·· .«;~ el.f:~m.·tJP.~;,_r.;) 1"pta~~~;i K:o~~:~:e s es 

. ~}-~;:.~-~:~·_ .. ::~. /·::i:· ~~} q._ \~ <:.~ .. n ___ '~· .. ~-~:~~~!~ x · :.~. ,~~,~~? . f ~ fr?.':-r ~J 

Tracine E·. 4''1b.>ru~t~fJr: ~i'.>:d. :a.~:1fl;l.:~--:~>t,D(llY'i-~:+A> . .... . . ~ - ' ' ·, - . . ·. . '. . . '~ 

Preparations for Flight 2 were routine exce~l~::-~f!~L~~!;t.'1' 

b :_iar~~e, Y.•~ ~e_;}-a1_,~, -~ ~··~~ .,..~pJJ-t&is._. :P.t:,~f~.9~ ~,~}p,:!f~tl"·'-'»o,f!L on the 

~t·~f,9e-~t.}, _df'h;' :fl~~Jl1ir;M°a_p S!~~P.r~flJ"~q 1f1~-~?.~.~'.~0~:.;.S.•1*99 839~ :: t 

fusa.1)1-Hd,~,~Ptp l~oa.~~d~~n~t,~,~~:-~ eli,19y.,g ,:ppe1Jtt5>~!'z .. ;ve!S,)J,$f 8f }:ft~~~·~#fr­

(''~9;f af :t;. 1 ~ ! t 3} t!.'~~pf &,,,, va.~ r .l.~8 1 :L~&·~ p:p,1J..n-4~t-- W:EJltJ.c, un~.~~:.' t~-~h Jll,..~~J;ll~:-~. 

6fi,~-pwa!>+·~. ?1:-i. l,:J.§.~,f9~nJ:?0»:?''~"-r :~ .. ~~ t.f?e.9;-~ ,,,,_, P~9P·!~lJ:_ 4iAt~ri!?\lted 
wi~,Ji~ ~ i! .PP e C)~ - tp .. -· · ~c~·Jl 1'r 8 E;;;: JJ,f <..: . . g; ~~I~ ~y . lJmf,.t~~~.~ OP!!·· -.9+. ~: ¥ .. ll~ t~r.,p,,4.f t. 

·r ,~.f .i-~R.\l~~rt;~d.1 .. ,._t.~e fl~g_ll..t,, ~r a;f.1;~~,· ;t;a~.eof.f, 9.gnttt.9:1i"9·~,... tb~: . 
"'"•-)• ~- ,... • .,,,..._,_,,,. l~·''-,7' ..:-~ • ") -'·"· •., L_.<.. >;_ . . :,•'-!"• '-4 .;2, :..,_·.\J ·~·L-f",r-'~..,: :.-_ •• ~t~· ··..,_, ".o,,_ ,..:._,(.,;_\.·,< - .:,-·,.~ •• - '-•• •" i.• •" '• • .-" 

Los Ang-eles tower radar departu:r;-e controller, and lff&~ftY!.i~P.~,9.red 

throlf~J1.~, R-·P_,- ~1-'!j~r0 •~t.{ w:?l~.·~, ;~'l-'3~ 8~-·· ~~ t.~~:~·::,!'~ .. ~ >~:~~~.~."~~. 'tl~Ml.l!i,J;i 
After reporting "on top a ( 2, 400"'· g,,~t) th~r flfrg.Jl,t,~.,s-yi t~ped to 

;~:::~,:~~;:.:t._z .. ; ~· ~·7 ;,.,:,-:\ ... _. ....-..:~, ;-·i-: . '· :: . -~-·~r'·-;~~·-,;·" ~ . .-:~{:";;/i>_;:~~:--8-~/_'::';~ ~-- o.-; 

Lf!>.~$,,~_Attae:ik~~!J~i'· A.4.r,, RJ}JJ1i~v T:r~·l·Jc_'t :o~·ti'tr.P:l Q:~p.t,~r "· fJ;'et:,eJ9redb to as 

W>,~§11•ng:,i'~·s.: Q,~n:\i{!'~) fzJ"@q)l ... P:9Y'":1~:::t,'.J.~;•t9.fj.f.C,$:• ~.f,9':f.:, ·1,~s·:c~~f'i1'9-"1io :.'~ 

{]. ,pl:;~:~F&.l)C,~;~' ' !Pl>-i 8,_. ·"'4~,~f.O.ILC_~f(; 1fP.tM>J.~f''-:~§lJ:l 1;~~~·' .~9~~~ngc,llSHfj l.~• ~~Jl 

_,·;,~:;itrh~\t.J.i.glli pJ.f.p, _, }>._9:~10.Y'.,~,: th~::·:e:9~"t:i9:9,:J..a,,r~:·- -~P~to·it.i.~ti.'i~1$l1~~c th~tt 

. fli~.}lt:[..9:,l~l.1:11,l;> J'.~,Q::. Mj .. 9PP t~~,j;:; 4-LPI·;:VFfL,;-~~nd!.o'M .. f?J:l~o.: .: I~~g·,etol7:_:, 

tp·~~pflf,j;,_,1;\,i'W'~. -~r '.~Jkf)fl~~ .~~-11.t •:· r.f).µj;4,.pg $SP(lJl,f!;_.~G tp.> D~g·g~~~ '·V~$. 

rap;9w4,e~·'. -jb.~t- ,~t.- ~,s,:_ .~P1>ro .• cl,ling,: 0 p.f:gg~tt · ,i~p~ _f,~~µp~~P~ _, 

p j_· .9'.l.1.~ti~~;_·:r~" ~f11~;llt;;.·~:t~~"' a.~ri.tV4~$. a~~lgn~ent: ~i-9f'l9_;oo~r-·icr·· 
• >. I ~ 

2~,000 feet. ARTC (Lc;>e A~=eles Center) advised they were 
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11JiabJ.e tto f~•PP1Qc1'e .::t,li~{rdctites~oa ,:'..~'~tu4:~. ~~:~uo« :JOii:r1rr•i.~~~~ · ·· 

fUdi"t:ea JA!D ldt,Ete1c:F~ieh1', iJi&) ';t}•L;"llt,gl\~1h~I ?l~~1Uft:§;i}.td \~fl,:;~,'r~c\-w~. . 

anca~~ol 11·:000 :;,1ee:ti f;;dif·<:S>"tcUii:ircr~~'4o~l;t~t:•tng ~.~t~cm <t:be ~'i\Qd·&Q. Q:1a't"Jj;~ 

·,·tar ,:dt,.dt·Athe d'f':bi'gh1Pw~ a ;'.'.:·tbeq ~~ O\t~lJ(eft '1lJ QQ:Q ~.\QQ J~CJU) S£.t~i({1u r: 

" ct~a.w,A..3: {1f\.at;!'•1j1i.-Jit~ ll'-, 3 ;,·;·,- -"~ , ~-q_~.~ .~ '-. ~~ .,,.,.lij. ~ -~ -2._~ . .t.: :,_ k"' ~ ,S 

{~•t &:9&~ i«itlJna ,.w.~l.41.te #epo~e4 .j·~~a Jp.~3!f1!Jtt>11 'h"~ue;l.;:rg ;;:; i:d 

oom.J;ali~ .{';t!•d.$Qi ;Jf#_,:l·Jla.• ¥Ella&•' B~J~·cr#QDO-n~.6 tmOI~·::t•\,Jb.,4· ~--0'~4: ::r 

La·ke -Mob.av~. at 09J·6, w~s l;J'OOO o.n.,$..J';r6\J21.f'°4ti0·~~·et1b:" i"f •. ,tmr£ 

esti~.ata-.tt~io;t~Aw:0u:ld £C!ilt~••~:t'blle (:;J21~il@S'~~~e ~tll~di:41-E:>~:I _;~t)),~_;'lflnslow 

· ~~~l:ULJfff&1J8\'aili"f)ad·{~9~1;rtuto. D·tl.su1;} +8$-vlQ;aa, V~t·llfJ~:ri'1~~g\g1.;( J­

. --~t~ht:,·'lhf.'il;?.''lai_Ith·e~'t;!lc·,., ro4!AH~vouualo~'bito~·iwi1fltcfJile-~L~i~lJt• 

'" lf:n~:\i~o· ~ll J:llno§ ;t-F:i,tg~~t,ilt~.··/w•t.nl a.i~~trll t~ OliEt"~~@d ~,IJle1' 

Lo~~~,41'.lig«t.lf.§ 'ti&C:J~lfgt,,; !:ll,lt,:fl@i@• JQl},·;:;l¥t;>~,}a.t., "~~i~Jg..Jl<)~t ~1l~<lf 1: 

oft from runway 25L ·(itll~-J~Of?:~llo ·JlflO Alg@~·a·obiDltf.1•)49.!•~ 

· Ai~JOlrt 41h~Q9.04J:r,\bJ:e@.~",JJifi·Oil~f18::&*·l~ iWV~ 21~·,:-1 ·l'i~g'~~~~;?~.~ was 

ol) •'~.:ii;;1 ~i4c:ttl~1J)~f~_O ·g~t-.pa&,;f>:J}J~O i~!~~ ''"Yfl j~~•it• ~ ,,,rr_.-_ 

~~ ~P~.l_qgs :\lllt.e·~1to\49~:. .Ld~j.~·o~ · .}1.~lJ+t.@, -rfli,e~~ .. -rt~~tf,t\ 5•1lfl'~~-¥t ,· 

dir1ot :Qu.:r$1UJO.J ;s@S:r1g~_jrl':~1~lo1•r4t-'-·@a~":i~ft-.~ J; Js,,ph, , J~~9~9l--:A~~,. . · 

way 1~l,,,J.o.J.tt~·· Yi;cp9:ri~A~1'WfFf:iB/t (;b:t91go,>~14~~l,tff~~~P'?l~e· W~t 

f~ight plan pr91u~@!d~.tA 1i'Y.~~:~i til.fP!!~:f1, ot;,;_ ~s~,>:l~n.et-1u ~Fcrtd !~~8 
" 

a~~i.~v.4.eq:Q~j'J i~.~og tJl@~·, g§nd r~,,.._: 4.@PS.~~ll·te ,~~il,.~.rx~~l '.A~lt~. J.AThe 
' • ., • !:'-".· ....... 

. •.. _ . .fl!gJJ~---Of-~J.ffl~JJ~~~,,,$e~_,,:,9·~ .A~!P~fillf:JRb§E~ j,,~,~h~1!lli~-Jj,l~r1r'1J· t:.1' 

Off$~ef ; 1 ltPeer,~ w, r_·lhl;1s,y,i'~is~~ ,.J.l~~,,eid9er~~4 E~9~~:l. ,q~ 
St~.W~fd,4Js~, t1tn~i 2c~,;·sK~~:r,,i~}Z.·.· a~q::M~;;St;rf,J,.:4• 1 ~P01;14~! 

Flight p~eparations and dispatch of United 7180weg'~ .' 



r oua~.~\le ,-~sncJ: ~Jth'e itCSJ~o'.ra·:t:ii ,;ii:Efl)a,r-beid· ~v:li1'h :-~3 ;?9~§'0 ~~salt}to;ns f,,clf {=&tteli •1 . . . . . -

Tha-·:r.o·allll!ia.ny f~'Jioad i'lfiatlile8'tl~1sli8wed ('6118 gr!C$dti'i1wefi1glit o:I: :;,.the )E£:~ 

"'O::IJ·&l;llli a·ti· L,t"aket.flf rf'tfo :ba cjQl:S·128)j l:1)oundS.:f' Jwh:tich<Ywas Cliet;ts t·ba:Qo r:'.{:.~ 

the mtf~mum qa.·!fl·1owalil'ia! tf,if J:bl4i06Gl polirlds;-·'.-1tn~:'fl:a"Cte~,~-wei~gb·t«;_wae 

restricted fr9m · a, maxi~um of 122, 200 pounds .1·.:6(\j.1U~'flha ~Jtti~ott:e.lt ~J 

. beoauifeD6~ :·4 la:rJicUi"=ns{~~1t.mfta~'b:tOl.2 qa'ft $h:tdqo. "}Dhi l'~Htd' w4s 

prolfe.P:t~ .. dt~tttrfbli1'~d t.tfir.t t."'~~eapeit to fr'itldi cant a~_ d·bexta vi.ty .. -_ ;'.1 ~-

limitlf-ei.<irfa "-'·ar c'G.tie ~fliftt·r«ft~ £_t:o ;; J t:1 $'W '.'.:((>(} ..:ll.~ ·1:-'_:2 O~ [ . 

w c .i\(:fite:tt ~i·tf!Jre6f'tf~"11he G·f·:JI~lh'bJ:c6n, t·&dtcld~tbe .htoe~JA.ng°el:,e s ~rh.ct.Wer 

·--' racf~ll:t~~1dc5~1SF-OlJiEJJty ~Jio'fv§ctd~Sd4'>lti 't'h~augli ).the r:o7~Dcafj"b:Bave1t:;1·:": 

-bH.i ~j4£.e z";iep4:f.-i~ure•C>00lll'SEJ.uals j:U\WA irS'1 ~t llniL"C'ed ri7 l8 tUl.'epal!ted .; l1'~.n H 

top n and changed to Lo~ Angeles Oent,e.1w#;.i.eA~!ir . .IJJ;1t 1 ts en 

f8u-Be r:'ite·ic£ianee ~.J'AT!l!!~{". 6oiire·sJjbtidea:s.t6'Zftne£~.t!1131'lt }l1.&r1 ,>'1s . 

t!lf~d J ,;Jliow~vfi~, t itie :·(id))itt'~lle:t J:specit::e1ed2t1•£i1Qt11t! O·~~mb ;·;;.to. 

as 1.i:J;.n·~"e~.j· f;'ifi>'lSi..M' . .Uu~' dii!ii. ?..iL'.A···.~n" vmri iii~Ad~'"'"'1 i..~· Jl~-.~ r 1 ''.-.·. I''"'.''fi.· ;··".· ·I: ·.· ••• ;, 0 o:Lg u~~'"'"a.· .o··u;i.·v a· .. =-uu:~_.:.a,;1.. · 'l:"ft u:u~1. :J:··.u· \il:&.&oW---b·J ·:__,,c~ .. ~:::--iJ..J-~.,) -~- .~;: ~· t -

J~W Jl!({'gfi·t?flS made p~~i 'lf··lii~rtports'~~ttJf;iAEJJ'~nauti:cal ft·adto; ' 

Ina. I mj.nf.ol1 s(jrve:·A uftd§r ediit~·1otJ's 'UnitH!hi(tccSJJipilijt jadio'• 'j 

It,1'¥3ffi:t1thdjpas~&ilig'~:s~'1r {'.Rll*~r!!Ide'}afid.b1a~E!j,Jo"7ete::>J>ai•~-";Spjings 

:fJi.-fi&riectfon.- LiffieT·1at.ier,r:'raJ)'1rt~1tfia!teat1d':ciha t'=>Un:frtsc1 q1s : ! . 

t~~ stf:fl!l:t~~cil,mlStng ;to 1·12m1000 'and~(ia1tlhat1a~itt wcbuld<.1ieaoli ,, 

Ni&at-ei\i:'Jait lt:H)or1in~t thicr~tntea·;De'ael't athll.:0:34~ ~ -" -.: · 

At~· app~o:Jt:l:mii6a_1y~095~·;United ·::;718 dhad~ ~Ojio-e!tien",, i'·epchrt.:' 

.: : __ .;i;J:·. · to . tli''1;a4 c,-o8d1l£ifcat! 6ii'rr:,! si6a·t!th1i~tt8e,ted~'it·-I;Ne:·ia1esi, :t Thi-$ J 

rep8rt stated ~IUit 'th~~;t!f·j&t \4-lil 6tercN,i~ale~ atc~09S~}~>at :'. ; 

:-c !, ..... ·:··. . :·) ; ,-, ... ·: ~ -: : 

.... - ·-: . 

·I 
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r:"nn1:~ .. ~1 41t-•;.·lo,3a.1,~4~ u.rd.rden1'ti~tJ•~:tf8al:o :z'"w.anramtht;si:ou -~1$id-.. dl.eas-d by 

Aeronatitit·c«'l· '"'R!t~io .~;c:ownu!l!~~.-d! a0t1dlal·u :~~ak'•· .~0.~t~ J1and1:;;·SJan· 

Frahc>.i;\s'e:(f.l iTlif1~l ·'veita~1 i:nQc~t8i~&e.J:\J:> ,µulf&r&'blil:rn! i;t·ne 5a~&'sag;e '.wneli. 

it lt1as ,·_!r'Eia:t1d •Efd~ '9lJ'I£~'--'.~.~~ .. l;,a1:t~,:a.a~e~(ae:!f~intn'e~ ·:~'bv:·· ~-i~!;n.gr~~ba.c::.k.' ,,~ 

the : :Pao o~dcedl 'ft-tt1ltsml~:&ffor1" £~tia:al:t~ .ithl.f ~me ssag & ij:wa~e.t i'if"r~<>m ·~11.~ttr~ea r· .; 

71S •·'"n"=c o~'fS'.e~tirv•lt'~~n t'e'~l)\f~t4til 1~a:~1:i I }t!JJam:;fi· t~1C'.e'.J1 ~Unt~ed ;,q,1$1q•r. · 

_, i= rlwhen1 n7e£~li'Et~·¥$'l:l~gh~ »:atJ't>~ib'e~~'Ploi•i:tt•" ~the:. Pa~tJrtiJ€U D,-s:'&2Mt': 

11 n e of~ o~·o-:sd ti:a111 i. {cu.. arrar · · ci?mp&ny> Jg 11.'ohhti': ~0:01DJ11un:t·:~-t&o~ ~ ~a~t .,>o . . 

tempted to. con·tact them. -Thi°s. vas unsuccess.t:u'1nand!~;:·at~~ad4to~ ~· 

search "J'a}ti -"tli'.e114·.im~ia~ bv·· J&vWll~ c;omhiUJll~va1i~o11'l' <~t·$r,,.ibns1!Jalong 
the ;1if~ts:~ dks'Efdt 1''6ut 9':&:, .· uXs:L?rgt :tnu.mJf~e>'U fi1

, ?'tluj~(J) ··.;t r~q u-ejrQ!;c~ s 1· %·a~·ifl\!~ i • r 

able il'or nl)h ~· ; ~l i gh~'.i~ .:A -U:, ;~"1'5~ 1i'&~ ~1m~s"1:1&\ig~. a."~o\'a:tt 5 ~adfer.tD was: c 

issued, i!tfIDioweia~~il}r (:ftnP,lfe~en'l~~~on'·;r~'j S:&li~c:th F&nd ;.#&1'.&cU'Q;\~J*~:.:::' 

,,c;•,.'fha:\1 e\'1/ri}:ng:· acpt'ict'C~~\rll~" o}s~~'ao1t~dI 8d~b4.C; <'f!L·ir'U:bib~ ·;~V:&s ;;~ 

the Glilihd~ z~Otihf~~ .::-He a~ifJ· ab-ou;t;~(i/.h~ (;ml~s~n~ -"•&.r ow.'.af~. (andt~~~J:,rJ c·e 
' . . 

cti.11!$ti"'(iia~fl..n'.g~; 81ee?f::;_~1Jg,h·ti-·sa~t5ka {p::fte1:~g!.~1t5u.t; 0£.· }/t'iteJ .o·il'tlVon fe·ifrl:t~er 
:! 

.J • , ' , \ 

:fif ·~lf ra "'w" hJ'W!lih ni~ l;J~· ~'t:M' .. ;!'""' "h ·1 
Cc ~,~u~~d· '1tt ,.~h" -i art'&~,.; ·:t1e\t ·" ., -~ ·· '9 · a.,···~""' · c· 

0

:_. "· ., O · e_,,·,..'·''. e ·'~ .\ ·... "'"·0 ,~ .. , 9' ·"~. r/.~" . :"'~ 

i'1~o i:~h'Ef~ :tdS:li:Yo n1
1'" "tetntl _'::dutt-llng1 

. 
1Ei·· t"low tp'ft?s sf t"\.iars' ·~ablie: :_.gt> .::t;Ci en Mf\~\ 

the empennage o! ~tll'e·:·T~WA lQ'd~e"t~lxati'.~on\;t·<M'e"· J!EJJOl'~e'dhti~~·. 

f 1nd1 :ri~:i jl1Jil1ied·t'li~e·[Y"' ·'aria'' 'th-& Ji·&~~t '}daft 'm.aae .'81fo:•b}1~\~ ,·, f:!l;i·gh~fi:, d ur-
. ,. ·, 

ing whi6h 111 TJ•ii tl'so"&r:ta:l'.n4a.· :i11·ai~ titer&· wa'S ,:a, .·aa.<fo~d:' ;::wl-ei'okag;$; 
' . . 

appr62imately ''one·r.lllile"~:f:G·nt the ··t1r·fitt~:' x·T}i:~r.:e were· .no s:tg.n~ 

ot :!fur"i·-v~rs on tti·t:ner ·oocasictni.·'::,· 



.. > 
iOn:eJul~rt~d~ i~·~d_.;;~t:m~~=®.o~e· '.:l'IEfliodJ>.tlEllt :ifr;o.m ,a 8.:ea~,,qfr.~~nd,. Rescue 

: ' 1 • •• : •• 

un.i -t~ ;::.it'edtdred ,;y;.::Unli e;P:: ;·,ha z::e;~d'oua ct.eta.1!i~3t--J:lQJU•j'\ ~:a,t, dti~lt~ ;iTt(! ::Q..:lti(t,·•{ o ,~ 
. .. ... 

.A;i''.t:er, t:q_~pa·fu,l: · 1::.0'.tln.af.'di:t~ t¢·.OD,;~ .<1il~~~ng;.l:1'..,art4\ :.;'.:tri~~a,l.~lf l~,gJ:l~iQ~;i r~~ !~. 

euoc:e;ee.fJ~~ \~'.and i:P,g. :wa,a r·taA&~~ ;by;-· tan; iu-mqr b.le,1.1,.~qo1r~:~u~ · ,p:il~olt ;<-:~'I!.· ... 

the ftlnil~f:d ;'.,\lr.:Efckagc~ •'? ;±;;On; d>o t·h:: .;! ui~'btial: <l:~ndtl~D.gA, "2>~· D.UtdJ.ql ;:::~,o~ · · ·"· 

a oinp ~bi\ed · ?tltex ;.he,lfitu;)1' ife~:i 'l)'i l Q;~ SIB!ld~; ~:a~~Q~ , d~@Ap~~t.~~Q:lh~ .:l."e-:. ': . r ... -­

po rt ed that no one had survived e~1ill..e~'.'.\-i .. c~.~~sll•:r ~ rll~~il'\g ,tll' ,,. 

following days Army uni ts provided transportati.o~-llJ~gAa~1€f!~:!t;·· 

· · . t.rteJD:~~} 11&.z:~~o4.!i!l:lt:i\An:p ,~:·,ft't:1ll;. <AP.d.·: $?t:~~~ ;t!li ~,:{;".~£~f) .. ti; bu . b..~ li-
. . 

. -00.p!bferp·i'lll·ak~n'.gt ·i'biJ.p;o;.e·S.~rb..&~i: ;{t~~, r~~~Ah~ t:Jtjl'. Q~th.:er._li~:~~- ;~.E!:~f~~ -' H 1• 

... 

no~Jt-h-··ea--s.a..-.,s· ''"·on·aci·'""'~ ... ·i:f"Am;n!"lc<e,- ~'U~·-... ·e:· ,.,,, . ..,,h ... nh·· .. ,"-.9 QTl ., .... ""',e "'.i'.e&"" "'"&~'~ · .: .· "" ~'.. . ~ . "':,' ·- r~ . .,J ·yv"..1.:~; . .. t~ w.~v:~~ .. ~, .ll=·r--~q~'(~ .. .;:.;1 ;+"'·~-= ~'.~ - - ·J·~.t ... J~1 ,_t'.'J.Jf,.: .fr· .~.'-,~~ ·1'.?"} t__~~ ·~~~ ·~ .i :.~ . - ' ~ ~ 

. . 

of t~h:e1 Oio&o.rad'.o:. 7-Rfrw:a2'~ ti#t1bI~~:Jsilille JA~~~P~JPa~~~~~~. __rT;p~,tPl\a~.~·· _; ~j ... 
·. wP.e.ok~g;eI :':a-i;:t:.e :-w.a.s d~:t-:r1A~ e::.~:e VAi"tt!.iQ;D'. cP1~nf3is:~PP -r,~;fi' ft~,~-i u ~!IJA~,. · .} (~ ·.: 

wreckage was .f.ound strewn across the draw along a sout,_4J!;j '°' . 

we-st:.er.&y« rl:Jeaad;ng ,. w#.:5b.4: p:,Q,~t~d.~ll:JQ;. Q.:~·t0;;itlr~.:, .'JlQ~;B ~, s ~;q;1/_~;P,~; q·:Q~ A~h e 

south,<b.artk:~~',of: 7~htet·· ·_(lt~.alf:~t~A1 i~'~q~\a;o1l4,1,,:P.:~ ~Pc1.@0c€,Q;~~~A\i;:~JJ;.~se~P;.S~~.i· 

· ·r;Jon: ~:b:he ,n:o.:1"~ro b4,n.,;k .t., . ~- Lr'el:~1't·~Y!~J.yf .·1tl!P~rt:· -w~ec~A_g)~ diJt\l!:~'.bu.tr;l:Qtl. . ,:., _. '. . -. - ., " -. ,, ~~: ' .. - - :~'.::- - -~.-. "!;,·-·--;.• .• '-"-~ -.... ~-·· ·~· ,._:,..- ,~; .•" 

pa1t·h '::s~.qW;ea:~ t:h:art ;;~hEL.=~~ .. gt~,a,t"t!11::~Cl~f~4iQi~,EI!~'! tq~1 g~q~pd "'~:'!~.}l ~;.q_1'e-~p 

ang~'S~i ~'::mhe ;di! a;t~r.4.bU,l~~P~:r~;P~ \"q,gpq~ '~cm -qt '.P~r~:f1~·'::~~9.~c~~t'd ·.:~4;~· 

c onste·iJ.a;a tf,Q,rk·litPt~a: ~~-ver.1l~_4L1~;~· -~~J.J-~jt~_.e.J. .. ·~~JDPS..l~-~t·~ \.. . {_; cftl}f 

· ·· ·iSe&.e~eJ .. dti.e..d:,:tiii:~gl\'at.:;l.Pllt.J·lt .t't-P:~ · ~~049· .. ::~~~,~ 4J.l~d~St~·, -: .·· 

g:~pu.nd. «lmpa.c~t,, .,-.fQ-l~,Q:We4 ... r.J:~¥i :ran '~.1-·~te~e..~. ,gr9u~d,~, .fl;r.e,~ _;·. ~'-.~~· .'. _.. 

geth~~,, th.eae· Q.a~s.ecl :na·a~,~1'1 ?t:ot$·l ~e.~-t~~~~~"pn Q,f iq~Jq,.~ .. -.;RQr­

tions of the airorai't. It wa$ Dtl1:1S1ble, boweve.~, tQ ide»tify 

• f 



. ,· 
;' .... ,'! -

.......... •. 

~/Pi:_·, 1,~~~-'-:~ J.~t1,_~~~P ~~:l_,:?o~) ~~~~;~~-~~~~{: -~~~-~X; ;J~p'-t;~~ :~~~~ .z~~~ /~~~;~p~t-on _ 

q~i it~~: lrt~~~1 !6U&~~~t\~.~c~'. : .. ;~~~~P.·. t~~ .. J'bJtf'~- rJ~l~ · ~i~l~~~ ~ll ··fl.pd . 

light pf aces -ot af·t ~abin .:lnte·rior~ .. all o.,~lv.~R:~~1 J~1~~gr1~~1 :~as·.·· 

~==~=· 
~~\u::::1::::::~~;:~:;~~::.1:~~:~~~:~ re-
~t\+ll.~ ~t\~ J>~-g1, n@t~~lf , ~1le "~'\l!r 1~a~1 "I~~' ~a~ ,Jll!-1'.~'" ,,a~f sih ' 

the Li t'tle Colorado Ri v~r. .ll1>.pact w:a$ abo~~: ·-:*'q,_,~"~~jt :P~tJ~.pw 
' I -,,_r ;\~·j_ ~- ~ '-'--'" '~ •. • ' •- "•" - ' • ,'· - • -

,~,~;:~::~;~;~::::~~~~:::~!~::;:~:~t~~~:,~;r~;;i-
.. _, - -~n~t:~~·4~\f~·~~~ :~~t·~~ ... ;rtg~t wi\lg ~'b el_o.w ~J' ,.~l~,vf!i.1-':i;a~"f#~t~~e ~ 

•'~ :"-., "'" .~. "<.._ ·!...:: -"'-··'<: ~ \.· t~_, "'~' t: • \:)' ;. ··;~: ,,. to.' .~. ,,.,7 .\ .. 't ;J.;~ ·'"; ~:.roi {!;-! !~;, _:_: ::,,. r-..:.t,: i:_-#i' "~·~ .:£:J -r .:__'· -- «J_,_ • :~::._ W 

lll1-P~~l~,t~~4erri«1a~A@4 ,~Y.t~e !~\\*s;l,\t~g-~.e,i~!c;\n ,~.Q~ ... ~;h' },~.,.7 , . · 
.-,.._ +- :'- - «<+ --- 1- -(· ., "'-1'.'j:. <·• '.r ..,.-~ !...- c:i .:--~t_-:.;,,. ~p r-1: .._ .. ,,;.-_ S..,. £;~· "'-~J- ~ ~_i;,, •01~. ...; ' .=-:-:- 'r,-i' -.!-- ~-•' .;_,.• r.,~i:. ~it ,_l• ·,..,_ ·.• •.· -f· ·"'---:" -o- ~ ~ 

WtEP ~~~@Ji ~H!PB~!t?t~nf l~~!ne;~~i_n~~· ~~r:rt;1l9~~H~S~'1:~~f), .. ··~9.,~L-,: '. 
-.~ ~. . . . - - . ' . . . - -'' . . ' . \ ~~ ., 

:... . . 

,nd ,piec~s f ouQd 
C·4~~ .. "~1-· (~~ .; J) t:L;D I : : F\ !~~~~Ji, ;1 

·~ Rl'+f~f!9.~a~~i~·-.i~a;r: .. j~e·:I ma!~ ~~yreok~~ t~, ~~'!-· . , . ;:;i;i:~~J~:~:~i,~H: an' ,;f ~~e~~~~~~ ;f ;;?t~~~l 1nvef,t1" 

-;,~:~gn·,1:l~~l :~£ f9ft -~a~ ·~a~~,i~9 ~-~e}~r~4~~ tJ~e~!~.~~- -~r. n~t an 
1~.£H§~~ poHW~n ~~d. ~~~~;;~~:·;~~:!:, ~£,,if~ tfr m~~ner,0 ~n 
whi~-h--··tb·e- ai1r;cr.elft ~-oll{~·ea~ ~ . Resl1.l:ts, ·~-t '.ih:t S, ~ork di S'll~~ed 

: ~' r._· ~-· ~~j; : /.-,_-~' ~.~.r :.;._\ :',_-·~ ,'.~.•' 'l'.~-~ -~~--.> ;'.~_:;i ,:> ::~,· _:.-{ I ' --o .> ,._ - • - > • • ., ~~ •• , ',,,__,J .~ •• = ~').._ ·-1:t - ~ ..... "' .1· :;,.' 

. ,$~vet~l·~ . .a~~,·s.'.~: f?.f d~~:.ge \.thiq'-i(_·o~n.c~u~i~~~~· ,~~~abli~he~ ~~at 
-· ' -· -~. ·~--" "'..;' ,_ .--. • ~:.-· • .-_ '. --~ : • • ~ -:~ • • ' ••• ~ - ~:-' .... j ·- .. :±~;....~·-·/ .<-- ·~.: "~--··'·-- ~~ • ' ._!_ ~~ 

such collision did· occ1.1r • ., T'hese area,~, ,_t~o ·ptovid~d ~ater:f.al ·1· 



- .. _. .. 
... 8 

, ,r·ol';:;an )ih~-:t~;~~t,a::J:~'f~~tiia..Y·1 tx-·e:11atl:·ti~ ';to;.; 't.b:tf"ptiY\it\!ti1t 5t!E;1\i~:toli­

f.sh1 P1 :~~L ;~~?fi,~t a:1·:~oti~t\ ~rt'b :·:;1t~•li1l '~th·s~-l~:ifi ~ ~;li3'11;'111:!16-Wi;tt o!; ·;the 

/}:'ii rif '!rg.n1b:t 1 ni!i)~~ t~~q J J. .1 y- .:: • ~'. . :!';.: .i: . ; .... •... • ) : -~ u ,c; r.1 

;_ .it)n,~-, o't: ~t'ltti~ 4~sg1tt1;t!~en:-e:i :~r$:aif ·:fhi''oJ..ved? ''l;n. tH.e~ !¥tfli1ght 
. . 

;~dtiti·ie!Wt~-f"aif ttli=e·i J~'Jft:.";·.'~1i'i':;,:tfin~i<p~11et. ot0 _;·;tbEf ·~J1~1•1 J: :ff!iee(9 

found . repres~n ted · tli'~:i~\irt"1faii~,f· 1tifo'm ··1-'tJ· {.ft~p \i')\Woa3frd -e-o 

st:atidtit' ~'4S~'3-,r: 4'".:'lfe?t~-i:!i' ti~-t :iab~b\tt~!c02e1 ·1~'e"&•· ·· ~-~uoli~-~~oJt 1·"t~ii"i ~ 

et'li~c~ll~;ij· )~1or e: ~~~1Vftt thf~~-. cit ·t.1t1i e J:t:nf!fgl{t •0011.f J'..:l~-on ·,.~ ;f' ·~Js~~e 
j ·~ ~ ':p·~~ti"ctn·~~-:bff:t:tK{~) t¥1>a~' ·;·~t1i.'6t§, ·r::1read'f .. ng · id~'ert1a,ficf"laf>:rt«i:t'on 

··~ n: .. •ilf~' ,_~lt'>.'g'e-~'t ~lllllftt~ '='1.H:',ce ,:.ot .. :Left· iwfn'g .: Ofdta~. piJle];Ltirtas 

i<1'1lfd:; .~,,-~tit•·Eln ,;~·~·llipi?i-~tl:tra· ,-Jcliuar Buttes a·l>oii-e·t;1 oiiPtlifrcf~')D1!1e 

, we et 0 6.:t' ·-~-th~ 1:cTtJ:A"tl~eokigJ.t; ~"ti~ i stlii}J'Apf ~Je Lcton if ~.e~d')Bf,;'f .. . 

-~· ,,..f-.th~ '6~~.er ;)>~rtf~n C:i/:~,f;-Jie '."'panbl fi'B.m:fatha~~tfjft1fi80'1~~- to ap­

pr'&·Hmil~Eiilf :;a-tktr·Jn.'ie21t JT6htJ1fii'i:st~titHt'-ifli~ uffbti- ~tici 

~1&~e~ ··;'i~f·#g. ~ktli· .::ani!·Jttii!iJfQ~ti!fit~·} •dg.e'·:··~~r~ :_ gin~~l1iy2;ifrltict. 
Jlo~ttoiis "~Br i81t~fJ{~sk~il 0v~~~ f'fi,WJ;iib~ fd~ '~ aB61!Hef- lif i-:\j~~t 

. fn:86atd ~ lf(t8f1f af·sti~i!v:t'a·~fioe·:;-fn ~- tli~' :f.~rJl·.'.~of;:} detlts~· &~:ritohes, 

rtears, a~f1b_~~a at'~~~~ :tgu~cl o~ ~'iiiti:'·J~·:· c>f tKg .!o~e~'': ~tlii?i&~ of· 
. ,. . .. 

:•: . .;.;;:. :-:··? ~ ~ :?;: ·• ~ •.f-'o-, r:. ?-.~· "; e" ' ,__,.) ~• :"~ -\ ' ... ~ ~ ~-. ("?· ''. ._. l-·{' r,:·' .\- .·' .t ·~ ~-~ c':t. 1.-:} (.__. .;_;i.•\ f:.';f ,;. ~ -~'... ~- ·.<·~ 

this· entire' struct\ir~;";: ):Paf i 2,·'af thi e''ciamige:···con'~! ~ted of . an 
..,~· [:-3. (.~ ~ ,~?'f{_"~~'.•;'";;_:·····t/i ~~- :":;;..~f<\_-~\'f'i .. i.,";f."-:·}·•~·{ !~:•~. If: t~'/~·-,t ~."~: r. ~~}(~~Tf• j";;\' °f.•:\'tx-t~~ 

. -up~ard ancf !nboardoe.de.lo'.rmatlon 111·''Uie wlng'"ti~'"cap-'between 
Jb Ji-,.n ;-~· ·· -".;':.,.;~·:·.·~~ :·:!\..,: .'.~~ft ·r,-~,1~-:1 .. _~:-. :};t;1f: · f·"'··~ :/.";_. ~-{'.·'.··· -.. ·• .~:"-" .• :· "'· •• ·; '~- 1~.!.-j ~~-.?~c~·;f~~~ ,?::\ f· ·! _;!.~' .. .., tne posi tion··11glit''"'ancr·•' ai1eron:·· ~ov'e; . ~1ick l'ubb~r" '~biears 

,. , _, ... ''.·'' ,.:; . -.~ '\: ;. ·'" 'j ,,.,. ,. ·.~ . · , '' : ( - ... -. .~-.A~t'• ~ i · , '· . 

~~- and '*'eel paint .'.am~dgeA··. w$r8'' evident- ·at. sev&raf'loo-!tlbri.s in. 
. . 

.1:--. ~-'iii~. ae,formatton. Et~i!ii~~ion;,;hhovea th~.Y~ri1~i~s-'S 6ii ~l:ie:·'nc-7 



:' ' . ... 

rf:\,tely. This 11-.in.ch pteoe was pa.rt ot tllf~ a.:tiaron C·9Y~~~~~~;-[£·~ 
. .~~ f.-: _,_ -~' .~ -:;:.:...~,_-. 

t ~:P~;,:~lM~ \~,f~;~pm~~j· ~f~i\~i~ f!1~~~ ,~,~~~,l~ --~ff.~~~f(';~~~-~~~·\f:~I ·~f P~.,~¥d·;' '~ 0 t tom 

w!~~f:ef~¥~:~~,~~~,$~~\f4~i;,:~~:~f~·~~9~~~ · t.fr~.,~~!'-t~~- ---~t~P o.\Fil;~n~1--~ll~~~ ~*'1f''i. ":G 
. ' 

the '1~~~fo~f ~' ,,S:tJJ;tfl.;,;i~Jt~J,.f "f~~f·f "'~°'I:"''" '~~fi1t~~.,t ;{li~~T 
-~~:.- ~pw~lt~~~~~-L~~~~;i,-~~pq~~~i:·~i~~·-~~~9~~~~t-~~~~p~1i· -~9~5P~·~\~~J!\M>:t~4 

• • • • -h<..~ "" 

a~~a· ... '·~~~~-lrif#~~~1tft~Ph~~~,*~·~~·t~.~~~:.i;~8,~~l·c·· PP1~~,.·~~·.F,1.;f,f~··~-····· ..... 
t aq~c :~-$\~~~~,~ ~~e-a.~1-:9·~~~-r:~r~,~- ~~M$i~ili~:_4\p~~~ ~~~1kf'~l9 ~~~~*:,~~ 0~~c~-~h:~Y!f. · .5'~¥¥R~·; 

,.~~~~s:.~ ;~·J\;Q~9:~:~:' ap.~2t·~l~i~t·' · .0#-~1~4 ;~~·1;,;~,Pi~~~ ,§.J!~~~~~~'nt ~~·~:~-f ;~.:~R~l~~~,e ·• 

::;~:!;~~~=:~::~~:~;~~:;:;~~~!;,:;<~~::~;:;c:/~:;,::i~ 
- . 

4;~~l~;a~in f~~~t _t'1tt~~f ,~~r~~~;~~t ~~ew·~,I ~~(~~~-~~ ~~J;~r-~-:~~ ~~r. ~r~?tP~r~;g-r- -~~ , ~ 
the wi·ng e~nt.e~ spa±'t line a 

~~'~11~~~~s~~r qJ!i,$ ~'~~Y ,~Pf-~: t~~l\,,-~~~:"t,'~?f e\~:'1 ~.f\V:~,~ t~ftln~\~{-l! e,~pr a~ 

. aen ti~&~y~fl,!i! •· ';!!!~1: ~~2"~1!. ~~~?~Pt ,(11,o,, al:P0~1;, i:i,}~'f,f P ~; ,~?'~'r111 , ,T.~e a~ , 

pi e~·~-\0.~~·~fi:,~; ,i-~,~~~~~11 .~~~0~~~~;t-~p~,~f:fJ~~),f11i~~~ }i:_R~,~~~·:: J~·~~~-:.1? ~:7~!~,)f:.· 1 

b 0~(?;;. ·1h~t\Yt t~t~$lf1~1t\*; ~t~.,~R~t · ~ii1:~~~~; ~fv~~anf"1~;,Pti}i~;r·f~~~ :"~'3y·,-f:~?i.:t,AJ 0::~~i;~ 

EJ~~~,~~~f~~~ 

d~~~R.~~~3~~-{~~~~e4+~~~:~ :~~?c ;fl\B/·'~~60:;~:· th,,~~;)~1::~:~/~~f'~~~'1~~.j~d~.~ ,-~fz: -~ 

th~~~~~p- :X;'~f(,~~~~~f;~~~·~ r ~,~F{l'f~~~;;·-f~~'i,Pit~~Pf~'r~~r2t·k~~-a,£l~~~~ J~·~C~l'\ ,;; 
. . . 

ir.\~i?t\1tPt·; ;;~p.,~~ht ~~f7~ ·:o?~~r::#~~c~v~>.;t·;o':~%· _l,;f' ~~·~ ~,~. ~:~~o .. ~~ .~~.,~~r~~; ·e~~eJ~;4~ ll;:C?R1'-:~,r 

th:r~,~g~~, ·-~~''·~~~. rP,~c, d~~;~·P: ,b~r.tl.(~~jng.A ~R~~§:t~~n~c;P~ .~,~:ey;r:,J1.~;f~·j.;'~:~:·at;·· 

b e~lf~t1~ .,~~··.,~~~~A:~in~~ .. n~?ge,_ · $.~,~~~-,le ·,J~_ffi~, ,.R~ 4.~1~:\. '"i~ca~~~-~~~. J~~f':~_~f 1t;l6:~: 

4t.f.~--~P·~:· .'t,l}~ .~.~7a4.~.~~~"'~-~-~~;,. Q.A; t\f!~ ;~·~~:~1'·,:·~~R~; s':r.;[:~,<;·~·- ~2her~. 

werEJ. ~or.e, ~·~.X."·~-t.Q,pE!~, ~\.l-RP:Jng ;~~-~- .aJld i:J}bP~~~~ at. ,ap aA~l."~' .. of 

appro~Jna;~~ly ~) Q,Q.g;r1o~,s .. X'Etla~\:V~ .. :ifo 't.lle OE;lnte:r spa~. Jn 

... _ ......... ,_ 



... l.b ... 

A. tt::~lt1"::tt.1'0~ 9~: ltf.',~kat~ ~t'~t/i? :a '.a.'6iil~if1'· o~,Y-'::r&t;ez~- 'tiflf>.g·;; '· 

s"ki·h~ 1 ti·oin -·~it61~))0~7>if~f:I · ~f't~A.d'~jr ~,ftt\if "s~'ctit>if '1a~!'t~t'romJrtthef . ··>:· 

1'~~~,., . ..,t~l,~·51flftt-e ,, ·\'bi'· •et!:~.c\\fit'''t~~J;~f~~irit't' ti~! Mr·} 'i ~i: paf;ifb-itd'j:,a1nii 

'. 

,·~-~~ ·~l5'-ii~~·Y,o~tioit:~ -~bj:t f/fi~t'i~~:~~~-~i{&£rJ; •~ft fl1~ (c ;tlf~al)~>;f.4~ i!It-•~~t:to~~~, · · 

r'~1ip?6ifcJ.{(\¢'f;air~ c1~l~fli:ilj~ ~t1)~-\llb ~f~i%~,~~i/l~bJ3!'1YCfi);j:1flii};~~~a • .. ; 

rm1Sl;a,~fr~· H~$~:Yli~'' \8%ift. ·~n31 \ltt:t'.J;~:tvg.bu .Ji"pt·Ei:o;~:~ '6.t'~ 'trt.xri:tti:t5lt.1i1 f" ;,, 
t 1onf}~1\~t aid'i ihl]1~ '-fi~';i'a:;i'!~fi- ill~;:- 'a:.t~ tiil>ih 'c1:jil!1 nfg:i~~ ·13rowf11X's.triuag~ s 

' r~tlfi~!-f~~i.11«t;~·~i~~~ s~Bi~~ i~\:~'iztJ!1ria~l#&~~ldfi~;~li~J tffitf '!!"dliaeftth-ffi3 -~~tar~/ 

d ete:rltf~ Ja:·~ '~yJ 1tfli~lnf)i'frl · iK&i!Ty~:t~tt)t'o -ld~'~ifk!tli~1;·a1J ufs'a'f' ~~f\% il!t" 

· c-o~~ 11Ktr·~t.;ir6i l~J~l%::~1f J! e'.ttins·tiiili1f Jt~llig~~:rJ~'1;h ':tti.\ 'J,¥eviti~·a · 

cabin area • 

. Jt~' ''.. e'~;ah'a''.i a'.f ~1{' cit j "al&~;k ti '~,i~ni·:tiiidttt. •t'ti~i t}fif't tf\re)}f:\if! g a-
. . 

to r·r·· ~bb°J ec'tl\i~ s·',·lhd . dl d1~a'ty~ al.ifi~a: :tJfsth ~~~lilf' ·rl0~7 ~i::bt'~ ' : 
damJ~e \;La~~-.: tiie ~, ·otb'il&9 l&11a:~tll>t$1?~hipil.b~~il~tf:~ . ·, '~:!Ers itt'l.f<>~1 -,1&~m~· 

pon?~tit> 'hail b;a:ii~tt&k:. 'th~"~ ~rJ.c>utia(Lltv'.$~ftt·~a · ·iH1-e:~·tcr!ihf.a>t:o · ~r.~s~1 :r1J?·c '· 

an upright poei ti on about 5$0 yards north o'f. the· -Coti'tftf!t~ra~= 

t iwii ·b:r=~·;t-'rb 4;;t:l 'V~~bk:ig ,J~ ft~:;-:wJ1F'i e;n<~rfi~1'yL ,t'lfti~df,3 :';Ei~c:~P t tor 

ti/~r:;1e~t¥'':~fltf''·l·!ght': rtil.'~· 1 ,:~u1cf':;rltd.ef(jpgi~:";~ R~tap~tJ~tli-c:i"fy?~ tttti~ti :_,:' 

. "1'~¥'.~::,rh'uha· abbut 30 1u1~f to::c:l'a~a~~- .. ~:enibVed';1 ~rrhs' --a~?atiaii;f:i~-: ·d~t', 

·~:~~~~,~~·~-·--. 
the ~irt; 'ih~:e1il;g~,·, shb·~~ci' 'tifa1~ nia'joli.:· ab'.lnpon~ii1f liaa ":s:el:>a~ltt-'s,f 

in '?l.1~~ht af1H~r cfoilf~t~rf 'ifup~ct~>: H~!vier')p:f.eti~s; 6t t;he 

~!e.!:1049· ~tt. i'usei·age st.ructtifa· ·and .atif '·1:rftei9ior equipmerit 

J J I 
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-. ~1 .. -

were found ·west ot. th~ ·mai~ TWA .. w~eck~ge·.'afte. 
. . 

Light i~-· 

tet!o!'~Jfl,aterill.s;;; ffci~~~='th~·i a1t·1'i:us~l&ti ~efe·~.tstiifa ~ a11··~oapi: 1 , 

so11ttuafiJ":ila/~·1.&i1~··1·?e~;,,t,·~~t·~i'ai~·tii:ingi/~11t ·1a·i7/!w~:t,~irt.of.~f"· .. 
or~spllrL$4 t>f~k,ai~!A~~sui,ltcl·lilt.J·~·!lt'i.tud~~·'to·1d:r!·t,'<tfi£~i.,f{j..;. 

.. 
I 

v·n -7 ;i_~ f1:.:-. 

i{J~,'Jlio ~~j$~~t~s~~:.f :polJi ('nthffTC.~n ~t.e1ll t.ioii\·,·· ef6p-ifltiag $ wef 3:r~~e4t$ 

1&•tf•111w~1-~;~r,~,olfi 1'1ui,~'.nlatJt~be11tp'ltt~·aii .. ai -illt!of.eii~{',:d"t·it&ti·oe· 
to ittd~ca~ta·~~-.i)ttr·a$tou t)iti~rG·111;1fFfr6U1i' s:ril\Jia~·t~ 1 t.:t·Tlla.8·s1~1'tiitS : 
si §.t.f'1i:g°.f>of~'18·i~to~iir~·-· 1:,IJ.e t~!t uppir Jtfi:qa:·e·aaf ng (.'elit ~~·,tta · 

Ji {Jb~A:rltffQ- '#tirtli>fi8Bioi''Ji'acf(1 a·tid tlii ~•1z1,tf!;pl:Jsf:~.61Y~'fi.fi8 ho 8!18'6e·2:fi:_ · 

ti:Of.l,(~.itJi1t ·80Be•&i,l~11·ri•~8d d·~l.ltslfl)tf~e11·J:,e!ld~;,~rn~jji'~>~~f .. fJce~tias 

·. 

:J canoi.f ee! 1otif f ts"~:: !&a4i"iN~'hdgj. tP'. . ~:n/,<::tie ·~.i~i-a·:tai J.es.~ ~~34\ str1p· · e. . ··: 6 , '.. , .. . . . , 

's'tij.La& ("oSj 3at dJiioi:ing "~~tgilt ,,_.,tot f~°t-t. ·:· f !}):~' t~·Jn8tiie ~ilril;Btf tt'd 
· pr~ci ieii ~·ai'tii'::·:theftJ,aiitg~r;'aff:~tb:~Jrl~'? t.'fiti~"~v!'~i("~fp~· · t:ai~~~ 

' r·ij«· ~•ittt"'})l8un4 ';~oti tll~ ;~'.wfbg tf.P nami~ Z'fil'iS'li tn'i1i ~ff &d "tlti£·11'~·~ 

afrcl F~tfie ~?Hf io~ --~Id.rk § :3 f~sU:Itecfri/:f'om. o~Bt!lfe lii-til d.g.~e l'~'.f';fn ,, 
·... . 

iia<lilig. r ~'1-te f··a~id~.Jwb6cst·; Tiiii<~tt·~~6nci 1Jf'~o·e;L'1j~ti:tciii'-:1tttt~d 

bitbv ~·t'h~ <cio·n~i~Jd;_~:;~iEjoi,i·, ~a·a S'~~~i·~a~f-eJ ~ns··1ilt ·.by· tli~ '. 

~iie ;,'f 8rd~ ttiit agfiia~8d nf!ii~ 'c~ndi't·ed·'.ip11 e&li!\ 
\ 

f"3TrtBHL2fO~Cj itt iuJ~1kg•: tfjj{j('I tfif:Fd !1J'~ei;';b'f;:';&·61f:l~~16J 
.•.' . . . -

. . . "'~-'- :,·~ .. , '(). <>,; .~ -~~ ~:·" .'"\" ·\: ":'-:.('. ~·-·_ .-~. _,_: 
damage. Most significant was a p:leoe of ·''fUitilage sltl:n 

about 1-f/2 1¥ :CHet"'!ii W.i'~. ·fJ~B~ffi~{t;f~~ ·i~6w8cf 1 t. oame 
'. ~r·~o·m .· thd' ~upp~r xi~r iu:i ~f~f e ·; ol th~1 

cdrili1~f f~il g•ri z;jJ~~i~~·e :Just 
. . ' 

ioi~'aid:'i''oi"c~.~~, ~~r·i. <"!+:~~"out~·~ jlJ.Jt'~c~ was ~J~'fnted ;~hit~.· 
·.fii1s ~~·ta:f',pfece was ''.beri(in~af'ci' abo~t 90 r·d'eg~·e~s so .-th~·t : 

i t:s suri~·~es were ·t~'id~d' toward ''each other. 1'h~~e 
J• 

.! 



·12 ... 

. , 
. w~.~"ur.~q, <~,~»'' ~H~tS ll;1H~~\"~'r~·§r:. iD£:i~a;riG>,1}-sf, sl~J't!J'tJ,~.n$ ;. 91) ... 
. tfi.~,:·~Jthi~~-·- o'!,~1EJr §~l#a~~ rP•~~·;11,..~1n "'. *i4~hYe.~•f: 1-t,1;\9f_. tp@.1 .. ~~Dd• 
. . . 

:[p s~d~t.~to' t9.h tll;s~i.JP.IJ.t'ltfr. tJii!;r@i~!'t~~'r1gta1;c d,f)pq_sl~,e .. :J~=- a-·~ 

. random pattern creating a stippled effect over the .e~\t!.~~L 

&\l~~ap,~"~ i~i~·HlJ.~*'·s,W~ ~-~ .. 1tlH~f~h~ ~b.§r§dW8.J?.§.~·1l.o'.,~;a,f>.'-&~>gl'ayish 

'5$:f.!ltl•rJ>;r?s~~t@~.ns iJi -~~1 .. -,~~f!-~dfr~!fu1tiQ11 Af11J:~h•~~:"·~1,,~ii:ath 

· · .l~~-~~2iff,9t:-rt~9s~l!4:~Ji~Jl~,~1aJt~s\l.wt~1ll\llttJ 1f~;11~rtqP••';:ilJJ:r:w~·@ · '· · 

\\Q.l.vilt•<:Jo':~lQ~B·l.PB9i. ~;~·~:~- .,; i·hlsfi!.1114~nf,@Qttodisatod ~~ihti'.ti · ·· 

·:··~9!:·~it~l ~:d1pes\~s;i;lY~i@;:Hlai' tl>i §~,~op,a~c'~qme.Y~ng,,.:-:\lJl 'pel·r1J.ong 
" . 

. s .. aihft~";~~cilll~er91~~~l~J:''~~(I,~ 9f,L·~beJ;Q,9~§t-e.~i'k*io• . .f'Uo~~~~age,,} 

J.:(~9·,18~~ it ~~~fl:Ir!1Q~~· , ~ Jlcc !a~ ~t 8 ~~~-~;e~<~•9t·K) ~hf!~tBl0R~1~~r 
c~l'- i ~ q ~9e :~-~~~~~e~J.:~~d~,\-~.s!!ti?~,_;'f~~e~~~'~,11JtPJ;~~e ;,j1:gi~,!~l: f-9~ 
~~~ t~'~r i°'~~g~'!:§! ~'l~1'a~1;}.B~n~,:.;; 'f Pr~·~,,oll11.g_ .~~r~_-:,~e~e~i\~~~- ~~~ 

~a:rd 't~d ~,~~b~~~i 
1

"~f, ~f-~}v~~~~n~'·"°:~!~~~~s~t ·:tp,e~L-"'li!~e~~,~51s41~i] 

tt:-~~*~ .{Pftf &,-~tce~- i?s ~'2«J:~t _,},~. ~/~'~c9~, 8~!H~~dw~~.J1 t ~~-8 ~·-~f1~dl~ L~,}\Mf' 
a~c;rqt , .. ,12 _,_q,~r~~@· ;rel"~~ v~ .. t9_ t;~~ lg~;uit ~u.ql~~~H~P ~. of. t4f 

.(:'J J ;_- ,_,) :~: ~--' .±;. ~.-..; ( .. "": ··-~ 1'")' <--1} '..~ < •. ? · .f,; ~.;.' t.~;· .;"!.: • \• ~l i .~---· • ·1 {._ .. ~ ',,.'~ ;·.!· t:::'i ~- ·!·_.;_ 1 -\~ ~.¥ •• 1.~ ·"",;-~:::! ,-!',· "-..: ;• ,7-~' -:.,..' . .S.. ~ -::_ ~ .·~- •"<' ':.} :, ,· '-1 1 ' ,.~. ,:._:-o 

aircraft. Red ~i%.3~-~u!;,,>:Vi!~tm~~~e b~l;:'~~~~' ~~~9' g~ .''?fleet~~ 
·i~ ;~l}t) ~-qQ,gg_f!g~.)~in,_1~·~a. ~-otJlp,14~4 ;vit,4 tJ~@ ~,},:q.~,"sQ\\~e on ';.). ~--~..,< C ~-,; .. -i J }-._ --r-< -~.,} -r\ ·r.:_.;. ~ ', -· -T- c~~] ,:-, ~ ;' .• •- .;: ' .· .• .. _:. -~_'· ·:-,-:: ~~.:?-- :C:~ ·-;_-;' J. -.--~ ~;;_+ ~ '.~ '~ J" -.\. .;'.::-' '- "·f"' ... ·- ·"="' '-; <~- -'~-- .::>-

'·,... ~ 

the ~~,]ii. Ja~,9',~~!t,,:r ~;· ,: · ±' .:· ,,,-, ~: _,,.. _ -~ _: ,,·, 

;Ty,~ '~~1 ~,.~.~~-~lxP;,~9~~rJer ~1t\~ ~~:r~ -~9e,,t~d __ A,~ the. 
~1049 _for\l&J-d tue~le\ge •.. 0_~-~ ~ut V~~ 't,~~,x;<;!,X1~'9 t~_ll:. ~D ,,,~1,~e 

- ;:·j . ,. .. . .<~ -~ { (1<~~:-; ' _;· } ~- l~~ ,.-~,.~t:~~: __ :: fJ'~ . . ,_ .:_ ,; t:\~ ~:"" ~-~ .:. :- :25 t -i~- :._; (:. •••. ·~ . ,'. - • - . • • 

w1 tb the Ir.-l049' Noo. J propell~r a;ro. and .~h~ ot)ie~. wq,s ab_~v.t 
'i r:~. ~ d ~ · _. ._ = - J _-.z;. :;·" .·~_-:., i:.4J l.~- J. :~T~-~- -~x ·:. :_/ >:: ~-~:· : · ~ ,,:. .r f:~ i~l fJ~ f~" :) .~', :~) :~ -'.; ·, .. - -:"C \.: :. 

other o.olliaion ·a.amage and the quts were prob.ably made by 
· · : - · · , : .,, ·. · · 't :: ... · {' ... ' · , •· ·u ~; . 

the propeller of the Constellation during ground breakupa 
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.t,. .... 

· ~ 11A.~t. O'Ui~~ 1~QJll.E*j1rle.rl) ~lls~•l1ljAf'fY o~ !A'tUhita:~d:!V~·:Cb:QJ }ftlte ·~~°1'$'i''•ft«~ 

"\t'«f.~~•tr ~tH10;~~~1a~r a1J·a~ ~b:thEt~~JjJ'.. ':.a:h~h:~~-h, ~•.t1Pttl'~tt.~~~,1lt>r:s\'•~1tw 

'F -~$Ottli · ';W$~-e11t;ll>~ 1 ·tndl~be.~;lf,.t~t ,~t ~AQ(t"lff~l glt~·¢lfipa~'t''~r 

. ·':tJT !':! ~-'l;t;~~~~l~U": eh~$l1 ~t~t~ tt.ll>Dlt:ll.i a1l'&-, ~1iS"bf'1~+))te:P$Wli-
. . 

"~~~·~~~~~> •~u~i: ~l>J!l ~h'~1~'~'"glf1ll81~ · i-:,1;1'b'$') .. ~i*'ofi$ielA,~tt:~i~•d 

t7~b'g~ltt-.d~;Ka'.~•~ 'Ciit:O ·?11\Jdrtt.ettlftf~~ iJ>:*91l~"~1:Jl~~tifif.>!~9g.e£~lfX·al1:4L•Jt""" 

c ep t for mi nor di· screpan ~$-~r».o:!b~;ttttfec,t4._ltli~lio~iiJfif#=iJitf1 · 
•. ' 

··"';ftf.W\,EJir~fl ~~'0&1~'~ts1'1iB.\:tl~bi~ ~~~lfl'her:tJ~vi~w•~-o111f't*. ~a.~i '.t.oa:t".lng·e1e s 

J.I ·~WitfJ/~~t~ctt~'Jt•r"l(~?~*'liWi¥· vfiP•~·&io ·ntW1Jlt'1~!iiJJ~!.! lJ iqflifff pit*1~l~ii'· ·1>1' 

. cltllllftt,V&~,,~%~tilfj'~''·'itb9'~f$Jt -!:\il¥~~hh~ 'J>e.N~bl'$c1'1 )fi'~ftight 
~ t~; 'l:;'*tll ~ll&~•l(t.ollfil~ ~!.ilafi~EJ"~J?~on~, .ttt atibYt~i ve.'1t>li1ltil v e,, llli~~azl t=~.:~~ J 

· ~'1 t~,s~.B0:trt"~W-:f.~!hJhi1:(W'.ec~~·ifW¥l1'7 .. fe~t~:111g;•~~ ... ltUI)~- opt,,»~tfionce 

(fl~~~ ~~jf';O.d~t~@.eHf. eftfa~:t ot-~£-otlfi:Y\~ll>CJ~tel'-lf~ MfiMa,\;i;.~)~~NllLbhf' 
.. (· :-"'~•"'' jr:~~;, ..:w•f...iii!ii."'~i ··-'-'~m"l ·~~Z:lict.. .-t;i;-;;'~'L.~i~j.._ ""~ll~.., -~,,~k .. "'~iii'°'~'iilrw.at· _,,.,," ~,,,~p-ii\._ 

, .. ,L .,~~U'~&""'' ·'l'.' ... '4"'V.U''!'' it~vlS~ ·a>.v;J.:'OllD' -~,c,µ;0' •lU:,trS~c;i;.··Q~c.uEf'~pvv~~;~vc;r; JJ.;0.µo~" -. - •9'il.---
~. . . . . 

~lil.lft'tel~'~t:h·eliJ u6t~tili¥1~l)a.auuw "'IJJIBl'?!tdi#h ~ ... ft~~,. a io~~¥1~tt1~11t 
~~~11MJ~~/t';L ;iir~lil¢)1;ti~~~~ "a"'''.sca~1;;.~.a..~11...~" "*1'lfii''.'i<-"·k~•·'~o ~io.i ·~ a-"'~iir-1.:ol;•1~h-,~a~'t..:ii!t~"'-~d ::_v~~~?CJ•:;n;r7 ,_1·~1~ ~~~.--:fVc:s'•D"!:-i:·- .... :u~~-.;~l-~.'U'C4''15 .~-t-~ ~,~~T':>~E.--·~v~·~f,'.-~ -9~'l~~~ai. Y-·V-:-~~'3-~·g .. ~:. ... ("-~~~-u ~ .. ;~~~ 

th "t~1'1U':ll..t;_c".:IF ~~~~ ... ~,c,_,,, ··~ ,j,~;\;;{•--.~t.~-A~' u·'ioi', f~ •'i.i'-''''.M'Mr.i?~ .w~~ ... 1~ ';ia~~a~W?>k'li:i:~ 
e~_,, u ':.r.~g:'Chf ~w~v'G' '·W'J,i"uu4 ·.uu.uh:1~·t> .,.,, .. "'' e y~,,..··'~$~g '"'·~..:;µ 1vo'. 0..,~w:i."'q1d'V·yw;1; 

\~j ddtiJ,~Dit r~!~t11:~t~t1d~ ;l>l';t>}fhle~,A~fi11e;\1fa¥:tt~ ~f~l>wlf~J·1·: ~,:ttJtrs_ 
·, , . 

. ·,~~~h-\rvuti b1tJj)).ptltl~·' ~lfl·~~w~stua,ek"ti~~~~}~h~·ff~-t~ e en';'~ 1&~statlti~, 
"'!t?.a-~~1-'W~'l.f-i ~~~·· ·~~h ... e"'.siio..r ·"',1•'°'.•·• m·o· s''/· ~~:.W~~,~:;... "'io!.~"-l',.a/t..~- ;_;~, e··*'""'.i!iii..:t··, ,--.11wii:·r~ .:~ :~~~,o~ugu:~~- r .r·~1tu"'--t~:iv · 'oo~-·-~-u-~-._,-~- · v~ .L;'gt~-~~--~1 • .<Gi·o•-~'1 .. '~_;_Q.· ...--Di.I. .~-~u:gu,: ·~\~· · .:Qt.u' 

individual operation commensurate wt-th~· "jcl:11tfu~· c.oniilttllon1:1. 

United Airlines' operational policy permitted a high-
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' '·.l>•t :tjle f001Il:paot·tFd!d ·ttltib.'l P'&'-i~tJ .its.'-. f1!Lig'b.te~.<'b.o·:r rbe·; ;f,~l>Wn in in­

t8t~~n·t· ~vea'bher~.\'cohdl~t!·otts:»:~j r•~~lie'.ss -:o~';·.the.. ·'.!light~· .!ll.:ati, 

'4~~:b1g·~ ·:that.:}t:Jto~t.4':0ii 1o~t .. -;; i.t:h~L -"f l.~g·ht · ··o·f ft:~at r:way·s.~!Js ~mh 'C~~s? ~he-

g ard T~ttrn's({oiWor1t~~-nta.ln$·e)t ')olib>J);< 'tl.ftiY,thei <ti.met (o·t. jibe, -.~-~:c.i­

cli.~ll-$iD P-~~Pl!t~ed':i'. a'J~ts.~ a!~¥s :f43it:gb'lh:, <,;b1\'-f.nra~t.%!:~l'h1tJ trlt.e·ather 

f:,,·A~·n4;llh110.fUJ.~ ·h\1~) ~C>na.7r ond ·:an (I1F,4l't itl:!:gb~Lp lattt :wd.·~·)11. anL;;;•s e·!.rg1.1·ea 

~'.K~.alI~t::tU.Ai~f~ s,xil~e.ti:.1,llJte~a~ia.1;~ lii~O·QQ)t ~:o.1l'~t J'ti'.o;p ;,-;bh'e~; JlPm.panyth'req~~red . 

;_; 3 ~1v2t-frh~.1 :Pir~P ~;~::~~~~,p\ 'tlJlj:'1;~ef?e4Ji:l>l\~:r~Jl e ,~p~';C,~·R~~-e~:: :K~:f ~.A~it-~ .r$1_..on­

. -·~J \~d>P.rJ!l.<i: :\\~'i'!r~~f.'f ~c~Q~.t;~J:~J$l,~'~ · ~;J'll~f11'·~l ~:P..i~R~ 't~-.Q; ,;;P.9,~il#~~l;.Q:tl ft),,w;13 ll 

'· ':~ .~-,~~j*:f Df ~~4-~~~:~:; tf CWi':l r$'~~~~~tt"';--JU:Ui .ti;Pff: ... ~El~ ~p~~n-~~A\:t ;A~!';~\j,~~.~ ·P:lu 

th~J ~ii~~eh~,, 9;~' · x ,~,:~B.~p~P~\'. GAA~~~- : :1f#. 'G}b .c;p~~~J.l~'1'.-1 :~51t0.9$.l::':t"~1'itPS ,~9;}1r s, 

·,:h~A~'.,~f,l;P.;~;c tltl\x.;S,~'b~iJff:lQ:1~-~ i!P~~.~ l~lll~Q,,~~-J~~-;Ly~ ,~flJ/,J,:tlitlll".A'i:t1t'-ild was 

tf;tl~~{llU:'A~llti,~s\~4 -~Q"ll~ll(~rthl1J.i~~l(ey3,._;;. wk~~t lf~;jrPPQ}tli.Ppj!9i$ ,,_;, ;l:\:A-4:~ 'f 

~"-·.t~~p~·t ~~~:~J ~:il>''.P~~Jl~~ftPq·~.,:@~:n.:9·Jb -~fl~P °llR~!'ir': r.~9~~,,t *~;~fl·\ ll.@~:; \;ll"·~,~1 ·~tl'4:>.tlf,e 11 

til"~~tt·~~-a:~. ':~-\~l~i,~,~~~~, i'~A-~I.~J~~h~c~ f,Q.~:~ ~~lllP:~:t?:SJ- q-~1.RP'b~~,,-~D..~khts 

b !\Vjt~A~d~.PIP~~l~~J.U;,,jl.~v §~ "~A~~:Jo 1.Cl QeJU>J'df..~P8~:01f~,~; ii~o.,p~•rl:~,-_lt'J,i~~4:-;,~A«b 

j~ f'; :,~~.e :~.e"$;b,e~l·.t (~,J!-.~2'gq1P.*J- P.h1z'~tt,,·ti.·•~; Q~#,d ~d~4. QA)f~} :;9~~~P·&-~~~ Jqµa;.i:d-IJ. ed ~ 
..-, . . ' . . - ...... - . .. . . . 

;:~ -.·t ~·71 g fa J)~C:/\ 
• 

·• ,~, T:A~s :lr~~glJ..'t«;111. ~P~Qf~~~Q,: i,:P:t a )!Ao~~:~~~, ~'1&,Jlil0~:l'~ ... a.~4<~:Jiei1 ~P:f:P:9.~: 

g)\tifilt.aAd~:, !;11-.flSib;t.«a~A::t ;'~ rE..lc:Jt.~p~,< ,f OJ~; (t.h~1u:~4- ~lta.1~ ';t ~;.A~a,'1~ ftll~:Pm· j9 ~i· x"· -1 

;lJ':b:4.Jte.•r 7lc~h·,; ~:~Jl~ ;~$pJ:>.~1(s.+ .;,,:_$.tEf,,sW.l~ho,"-;i; i;~'p;,di~P.Ci.,~&~(p ·Ot·.~,,AA,< ""~t­

ti.C:µ;J.;ty·•~·· ,-fbe, ··t:tid:~V,4,~,µ~l, ~-P.-.P.:~l~;.~_,fJ~,4pa~t.4-l~::.i:9:Pt~--~,~'.'9J;.£~;~ .. +~~Jl 

: . t·:be 'P~_pg~~~a- .P.t ~P.~~~r.·t-~ig;h~; :l;n.~ <~ 21.~gµ~~J\ ~:,._~~er~· ac~~~;Jj-~~-ps 

' 
-~-

'··'. :;. 

I 'I 
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';t~ii~qag}li~S X'·R•g·~~' ~9~ rWA; tlis~t ~s~1~ r·f~~ .t~t'7th.Q,ge 

in ~~.81:':\.iib~ .~q·)lty.~' ~i;atj+?~ooq ~·~~~j; ~0 .r~l~:QQg if4tt·;;,9~ ~ 
1 :t,( .. IJm~·O~~,ra~q§ s•D'l• ·'· 1~ · lffP~b~~ l ~~. l~Q99r1P~~· '\ief.. ,:r1'hE! (z TW.4 ,~\ :; 

rt4~ 9\r 0f.e:rt~~B:Jt M:t:l9~:-~ ~.~~et1e4: :·1 ~4i §,:,_ rpfl'11'!~~; fJ.!91f '"~ »8.ell~i9H "~ :3 

cal;}..,dn·h0 §1·1 .f.~i~t~~@wt-R~Q .;"a~g ~~ i_:Q~~~;rJtd!~~'~f§D "tl'M• a1l$ltf '£ll}ing 

up on Daggett ~~questill~ft~+t99Q :_f,!~t~~ Jfh~nLP~~)i!&e~tl Ht9n-

;t,~e•l~;r Y9J\'n~~ '9't~'t'~l1 ~b~.rf!+~ ;J:.alf.,t?}>A-~tQ: 9p~t~9;+'iplt:~and 

. ea1~:h '1~A,, .ft:J·'l·ri.'.~~'9,!!i~gr, °t-}f±9,;dlle~1,.~fOY,"§a~4, R@Y ~!eli;'~j?-~:r.o 

loq•lt>~'I;~ SJ:$?·T h9tt#f1~:-\ltf.gj_~_,,}. ~i1lU';\i tl!~i~,l~I 1r~ §!' 8 010!\.,: ff8.~i~ 

· ·~· V~lt!l~1't~~~tref·~ 8·•tns~c q~ 8 n.f~~i.~~~-gDr';~ iBc ~1.~f·.·:va.¥:,'\ •~ ;!fWSqO~~o 

.:_ th@)l.,,a9~;•1¥. J)~~HJi~r~~n~~J:8~gs:~~§o.r,~s~er9~·ns~~"9.f };~~' :'·9PlGJ'l1ft~.,n 

ft.~sSf~ tJ·}:..~~~J::·9'B~E0~l~~· r~i~~IMh S°KIJ!11 .J ~R-94~1 Cf'Jl1.!IJ~!h C,JJ~1f38 

an4 ;9,ti .·:·!f-i 8r:fi§p~ ;·1(9,.a.~;t;;h§f·t 'rx0T.;£'h~? ~Olh b-ig~$,,fJ!fJff~;l9l~J,f_.: 

tRSPrJ aa!-l-fdJ~·~~~ ;w~1l·rt~lrot.,~,,P~i4tpf,: ·n~.EfB~~:fit n~~111.el~~?J; TWA 

, ~?~ ~R-Df.~~!4~' a;w~ir0H:.! jiy9,,[g~~£ t.Jt~9lM1.~n~.~, .. r :ri!~·:· tJ').J 8 t ~i~ef:hh,,Z'.'1 ~:f4i 0 

0-P!fa~9;,~41.~e~1upl~~ l&S.tt4.'~14"~h ',~l,&#71Jt.~)mtR~t!:.tt :~; h~" ~ff~l)k,f11,·P 

~.4!ltfo ! ilf8!~~8i~q?,R ~.9Pi·.~~Y~f,.::··;,2. ;f?h.fr?lH'afl-~ ~?'·.~Pih ~&;l.,>Jl.,,.\ ~~n 

get it.. At.jf~~,.A.~tt~~~i~~JJ.~,, fJ.9.0{!L to, :r~ish~ ...... t~~O'Q.~h ~\HL 1WA 
( ~:._ .<; ·.-.. ~ !.>' '-" • ..- _,__ '·-- ... ·,, ,.._. ---: ·~· 1,_'1' :..:s.J ~? '-·' -;._.... .,,- .~ =,.,."".: ·- - i.... ,. " .•1- ,.._, ·+ ... ,.} ..:'"'~~ .t-. ~£. :.:;,.1 .1..: 

flltl_t,R: qPgf'l~H·,. ~~~.t,~ ~ t .. , !f~~-(~~h~~· ,l! p~o,) .~n,-.~9!? .·, -~¥8 kP,~ Angeles 

qon~r'flllerr:Jsfµ.~4 ~;b.~ ~t?l~qwi;tts. ,fWep~l~d.,pl,.,~a:rfR-Oe,,,,. ~·~Q Qlears 
~· • · _, • • ' • ·• • '""·· ~. - .... •,- ~.;s ' . ,. ~· ._:; c '~--' -- :· ,_._,\ •. ~ '-- I.: t. .,·l., ·-:- :., • ,;;h ~·- -~. :.__; _ _,,_. ~: ::.·· • .i /w "-., ·- \ • , .. -. ~1.' .". ~ 

TWA 21~.,·.ff!t!P.~alR:,~ ·r~ ~· 1~,~t .. ~' oqo RP.ti t,9ri~ <f-~ I~~8: 'f}f~·::~, l.li 2' · 

.tr!1-t;·*~·.'·i.~ ult.!~.,? J~.~, 4~:re.~t :'~b1r~nhlg~ ·~f~~m~~~pg ~~~~.le~ 

··at:-~~·~?··? :::~,;p~ .·t'tt~ ·~:r9~~ .-,1:a~}R . 9~e~'~·9·' ... ~:~•r·:!~ -·t~~t:.; rh~.~ :. -. 
9;1.ear~"~<~ ¥~'!.~·· Si:Y!?Pr~ ?:W~ :2 .. an.q. j, t ~~@ :r~P~' ~.,di ~a.~~:,.;t, · .. ht,"1 

. ve~bf.t~m, 1l>Y.'J tq~·' fl~·sbt. The ,Qpe:r~'.tqi; ~a1.d thftt\'~ll. :~qi' :· .. 
. tl.1'an.,~1§''1~n. be. i~Q~11de4: .. :tb,~ intoil."ma·tipn o~nQ~r~;f.ilg. l1ni te<I 
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7•8" iddHig 'L ttiatr<! t waa·:·lit·:~aa, GOO · fi~t:ijwhioli .:· !i'e coiitiluded 

ttom,;~11'~ H\rl:i:r;all'>~1tult1t;n ·a.fth6tigh the aititucle·'was~c·fiot 1 
.. 

paftl.-of ··:the !.fifonia~f&n·~·fpf3mf'.-,b&e con.tr-6llei-ij · · Th~·:TtJA: op~ · 

eratb~i-6 e,s-St tf sa 'i tha t·i~ hi ricbgni' z&d k 0 fipt~!:rl tlandy' $ ,:: vof.& e :. 

:~?rt J~lftd 'liiaib ~ii-• cai>taih/'flokn6\r1.!J(l.gid··::. th$i{fntbfln-l1ti on··~· 6n·':i·Ji$ :· 

·,ntrni'tldF'·tl:fgfitJas'f.iitriff!(t r~d~!v-~d~-fio: ·· 

~::rr 1f'TlHl;~_tw6 :'-coli t~'6li.e-!tiF:par~!~1patiti~,.'. iti/' ilit s~la-cti onX."1et$. 

oa11~a::~to ·i·Ef~t1f·Sf-6a·t 0 f.iia1 ·nsal'a:l s~,,p,)/fb1t!ti)ileai-!ng./: ~;h~ r~!· r:· 

ipbii$~F~o'~Q.ue~tiBttiiLth&.y ;•tat~a tna)t~r~bijc~~s'\9 · TWl!; 2Iwoti1~ ·· ~- · 

so'O"n<1pas·s ffomMth'e l.o·litAfig~i-$'i :A.i!ro !·feat: 6t'~ ~e'spSfi~11tt1.J-ty,., 

t~·t'.:r ,i·,fle1·· Sait·, !like ire~~-~lt'~'W'il13·~ nebes~ir.y,fft~·rsa,o~diiia~e~:,tiHti·cf -

;::.,!wl{)r'6\~·i:i§'t·0 :rol-·':iil1 tiiaa·e ·eiu1fiki:i IMl-ili·.,; at.1·t~d6 t1bitJ &.t;·~tft!·• 

tlih~\ tn~".~ f11i&t·!:~~-lir~r1e')!Fl\' ·trafflcd~pi.»ititi-~·2 -!ni~''cont~d'll·ect··'c 

,·. a'irsj)i&e ;· aiicft AR~f!.:1\ra·s'-'requir.t..d'!.;to'·' ~i~lr:~~~ fMiim}'f:f.bmt} e~fah·; 

.~·bt-fier~~is· trei1 . a"s rr;t>m anf c'.fth$~:' a!~ciriitt bti"''t·mtJf c1:~,~~~nce·a.: 
The)1&6tftrblle:r whbLgiv·e' th• ciea~atic·i siid·'· .. li4t~' 1 6f·fe~ed':t·h~j~~--··.--.---~~-·~=.·-

. ttn:lted·"~fn!.orria.tion tti ·'Til1:mere1_ftasCLiiti ~5tp!l:iflliti!6n fo~,; the 

"aeiii'kiil ar. 21-~ ooo .- 'aha' n6t/ a·~·, i · t:ri:tt:fjf· 'icfvi' sat~-~ ·· - . , 
i 

.:· ·'th'~ b:i~e~t6r> 'of· the: cAi/~o~rf~e ot: .A!t Tratric' ico!it~ol 
-; eipiiinEid tlifit·:'~bin 1'-lli':: r!qii.,~t$d ·21, ooo t'~~i;; th~ 1 ~ tiit·ht had 

not' r'eilched. big~~tt no~·) h8.d ~he,. Un'it·e(l '._ rifgliir f~1tHied-'-~ ... ··:·i : 

N·~edl~s~:. 1'fie§·' -~~f~ !16t ·"tfiffic to~ eitsh S'the~:. at. th~t· "tiJrie. 

\; .:a>u.-t·;fin pr~jict1hg -tli,eif. ~ttat1k:~· ·f)astwiitcr ·'bath vould".crd··~a: ':' . 

R·Eid. ·Aftwaf'15····wi th·;f1l~d~ffnec1t. hor:l~ontal. aeparat:lon~· : Ori> 

this afrv~y .A.·1tTC',··wa$ required. to sepa~·at~>tli~ tl'.lglitaf thus 

TWA ··w-aa a~nied. 21, ooo. :Thtf witness added· thl9.t:, tnif~: separation' 
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weJ&· abhARTO.itl!'Jea:pon11t,h4..l1$-:t,i· {t;o~· jf.1ut~_;t;·2'Wrl11:ht'b~ ~l~g.bt:s: ~ori~ih :l:n1 

t ~1M~ oobAi'1idll:ed:J W ~qa·~·a· .,~~d{ Jtha'h:1 ::fted1 ''"il~rwaY".. lfS . W,s.• rt_be~ la~ t 

s•cm> ·Ja1''d:a; rtor~ :'1di-a-~~at~~s1 ta1 "'~t~"WIJ'$;'$.:.i:wi1l!il1 r:~·bh9¥} twe1fet :;;~l 

b e7onl· ,:,t)te. ,ilJ<J·'°t~ ~ ~fsoehe:;eJ_ Ha, ~~ltl ~ ~}a9'1i -~,~~,~ ·1matn~ib18 -·~-o 

•d3.'\V1 Jf~gr~~fi ,:l'd'.t~rwt~---~dt1JWr4Fll!R\tfM1fli1t:~ !f@tng 

.:J ~t1'Qr:,1tt<fh{ uno,0Jitio3*et?c~~'•W~p-e:1aUtt~-~at.> rftfht1s 1'1n:tO,*-'ti oa~ i~lf:a 
\ 

(~~,·~~10.r ~~'bite •P:~s$;~n•~~Plf~.tf~fUfJ'iwa -c~~a~ea:vz Js,..ea at:l'O'w" )cJ~~ 

~ ~d£d4t2nlm~,rt~~:!e f.~lftilit I"t'hEI 'tie . ..-i~~?'~lili'Efd "~~attlf.-.palf• ·~ftib ~"be · 

Aente¥14'd it(~ !lte~s11:aiteli'·~;.··tita~. qai~ tiJ.tfi-J,f:f.edttozt;"'lfoat :·doe&' 1nd't' p=r!d~ 

H 'ti'fi4)i *!lily ~~ddn 'ti:#dl fovfdi 141 i!tiWc ti o~k~i Ii' muitc o,nt'#o ltl;ecf ,:44114~ 

-· ,.., 1"'r:•dp-i..J=_-~,.1i.)f"; rft'iii'j.J -~~t-·'"'.~8.~ i'~'~'~;.E·~·"'..ai,,,,.t'lii·~t +R-1.h··.-lif-tkA..i.'1..i ··;-.~_-:-·\ ""1 ;;-!i.it.rA'-i~n,;r.3·,·'·b· ·y ·· ... ·~ "'• a&-gc• -·· ll"llg w~ D·D"'o~-e·.,.~-c:ara;:uG~.,.u .u~ ··~ .li'gu cr"~Q.a;-~Q ~mo" -u\iilll;A· · ·y- •· 

z.tOl-e_~attce h:t~ .t:it~ia~i v~lfq,n;- ciwhefmeri c:VDJo~.$<D~J .P,wli!'lf8'To per a ting 

.. 1·:t.11 }wt~cm1i~olile4 ;:1ai:tt&paae·:~au·d 't~l:hi:t ~)fueiifwo:eq.'b · 1{1'tt:B-.f\ilc ~-.:mu Qt 

Onlj le:tt't$.i~«n4ore,en~er a.icont~o1,~:a1'e&:1,}aqco:v61rn§. -t,·o.r.Jt.p_a.!fiac 

OOl\ti'oiti.l·•2eal!at1cs ~ n NThe !:oon:k~6lr1ejr4~ .rJ6.&nuS:1 o:f f~·o·on"l~ro:l· t.~pDo.-. ... 

c edtc5e s .tJ,~AHO Mali\ial > ·d' a taiJ:e ii·:{ .~l!iai ~ . •Qlie·ar.an des ,:~·a utiBci~ri z I! 

tll•gh\t@vft:1ih:tnicoti'~iol;-:zoiie8'~1Utqd~6n1l.~dl area$ ,onl~; :'JI~• ' 1 

· resjona~'lql;ltt~Jfdt.n:sepa~at:&on ofi.uafl'cb~alt Louvstde th'ese .}. 

£. r' i: 

tLi.31 ~ t:W-11~ t'Tlf.lt·BJl~.~ded l~ftar~fllfi·gb* ~tplail i':fromr~ an &:881:-gnede i l 

ui1 &oo leet'~.toJi, o:&Orile.et"1on:c~top~ ;:no\O:.:finf o»maklon.r;oo~~e~t'ii!ng 
• • • ! I .... 

th.ta· .waa,,t glvefi'11!o\<Uritt'd J?i8~ rvi~he ~~Di;rEio·•&Ji at J:Ail!·.t--T~all~lc 
' ! 

. . . . . . . . . . . I 
O.tb1t~elt~at4~ed tflat.?U·in·e ~::'1ls ~ requ!~ede Jt:lough.~ the1~· .tllgDt.sr: 

....... _:,: .... . . . . .. -·~ I 
~wazre;_•\d.ii -cont~bll.$d i.lrapac~}~1 at:.,,.,tleCifitme., ::.~fie.' oleer:tttnoEt,~; to 

· --·-·Jw~;·~,,·;:;a··to·~11am~~··x; O§f?.:f ;·;r·#p·:.ijp:w~~-r~·-]"t:·~fri~J;~:r 
control area.. Th~ wi tn.es-$·i sS.id' the ;tligblbHwa$}not: test:t:~cted 

............ 



I 
'. . : .. ~ . ."' 

tt~H .ap,~2 .. s~e.,~l?td.10;~ a~tb!d-.ud~e.1 ~111 "~Octht.J'baJ.: -.atiaa·a.' ·~~~~lfb· r!l?ha'.'b· 1:rbi \·J 
. ' . 

'ritb~t atiE~81l:~,;t ~=~~ O~Q'. ~e~e"\1 .. t:&b.o;~~:Jtlt'e~.,gen·p!J:~~·~to-l.®;dLJltq;'em7'1. dfiren 
... • • I 

· .1Qu,ts:tde~··,001dlt!·oulled,~{aic~snAOr.e·.~and' ·utitl~\·{d:e.,'bSinr-~o.~ncld'l:&donaif' 
-. _-.-,. ••• •-4 ,o~., .:'-,•···"' •· :;."" ·,.. ~- ~~ · , . ;_._"'-· • ,• ~ ·l'#'~~ .• ,~ ··· . . . • -~ '.-'-'"' ~'- t-~~ .' ,,,<" . .. • ·' }-=~ ·' ·•," ' ···- • · ·,., " .f 

0 f E~·lJll:i/t,e·(i,:r:\d.\'lfl,.~ l:ft,;b~, f1'1,4g b_;t'\ Sh0~1'Cb t;ibE) t:QQ~dU9;;t9.d{.ja 'tiE'.$1'{ ~J ;-i 
. ·" . I)./ 

g tt .. ~t'l \'.U.'d..~~--~<H)·nf·~rlnin'g .?b,,eiJ,:, r:~:be:. !AU&d~t~t~~l~·•· f!!ffr·i "t ~~Th'G,t ldi:~ 
. . . 

~~~ f!;e; ~'a~11:tt'l.dt .. rttha.rb: ,::~e· ~~-~~-:JtflX<f~,Qlf~·~'tu~ <a~-&. •<ilw "iwli'a t 

ttl:t ifllmt\e· tG"'~·ai ni· fG;d. . ..A,~ .. ~vo,.,.,.,~ttr taelit1oi ;,a4.:·"'•~l S!m·g ,am:tfrt1111d1e 
··-·· · ~ ~=-f· •• .-'- >:"°'··.!~~~~~·· .. -?);-·i=-~- --~-~.i.r"i'. ·.~,~~.:··--. -· ... _.,. :_{ .. ::..,. :·~ .• ·, .... • ··-'""''' ,,~ • •• --: ·. ·• •·• .·-· • 

. .,.. .. 

. . ~or '~ iA~~~:m~t-~a1t•: 1'lllaiHf11:.t~:-bbo ,~1.a·l 'bJ#t#de 1::~:l!•Jt!!-.~i1l°bo .:rtliile • 

. - ~g,h ~,.,,'l'll, o~~ ititf.Jll@dve<a :t:* :iVill:i flil,ip:ttv~ 1'l.>ll$ xrtfbe 'l.has~e; :t'l:FR Ji/ 
\I; ci-~~;D).'qlll~· i::.~~:L:~ecl ,)f{~~V: J:f4:t J"~~Jm~~~t<tt·~\~;11,g}):t"t.i:tt~il· \t!m .cq-4:Ltr~on e • 

s: ·x ci ~~c !f.vt~ab~A~~ ;llte~~1~:-U~tons d'h> d;n'o 't L~pitqv:!rd"t\.JS: '~d. et·d.~1~'.b'i<ono~or 

~-r&OO ;,;d~:to,~ .:dlX~~sildton ;~efr'.h:lier ;_)wi;.thf~,nqoxdou-&sl'.de"1ee111:inol1ed 

~:ii:i!l!:spaae;: :Qo.w8vcu'l·; :'"'w~'bh·£~rEi$p&ct '..•to ·o.D~top'Iop~a tf:~na txid o 

"" ':•c:qntro·l r~ar.eas tkeilFl':lgh'tninf>o·rma'bi on TManua)lt1s:tafiesj:ci~ll'Atf" 

leaist.--cl~00_,,_fee·'b1°one,to:p,' (lOiG>Plffamat8b~.:.~4flred :IJn11an,0iiHtf;{:,~" 
- . 

li,eu"j,flf a bc:rnl!l:sinl k;alt:i:tude ... nnEven.'5ifhough·1.t!;g$·axtip~t1o~i-~ ~:~ '.{ 

oper~tion places the responsibility for"~vo~dancet·1d:f1~~cu>l"' 

lis1,on"s,T.Ji$h athe.:rrtl~ref~ftdQziJthe:ip:l1o:bj":3Jbhe,L,$!1Jigb:tnls an 
. . . 

;gnlER.r~·operat£oJi.'fJ.a.:tld 'Jmu.stiJ 0 l?~~·a:ln"·anJ amendad· ~,<tl·earanoa t:or ·:a.I 

ull!Uhst:ric · .. al t!tudeubelorei.iproc8etU:figd-·i>ato(1lFB·~)we1tbe:r ·con~ 

. dtit!'~nsj·9:; dl.td#~rther:c-:atate:s, e :#Air~ralzaff·i.c .. C~.e4.r~n.dEtS1.!1("tdcl;l. 

spe.ctfy,,,,fat, J.Eiast!cl<DOO f&et.baeo·:v,",all C'lGiud·sJ,::;£n lieu-srol·'.:ia 

jj·n tcl~Hr;!i?tTi~kuia.i1btis. Pa~t ·66.3~,;,,(h) 
i~d~~,"1f·r ·Civil A:lr:,.cRegqlations. rPart::-.60•10 'ftf) 

\ -, 
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C;:r+\).;! s$~1'.; .~l.:tt ;tu~d:e· p e.~111111'.§l ,:f.l:.f.;g•\l t'~ ,to.~ J> ~J co·tJ.-a~•ttea~,'.· .a1; r· .a·flYr: .-.1 ... 

~l:bJlC.ie::). t: :orx :a.b.~sYil .-thpJ .J!linilll;lDI. f:l~~~opt~u &l:~A..:1'-U.A~;:' C~h,M'i4oh 

1"..&:J~·li:QO.O.·i~f,,e,,$.'tiJ Q_~ · .~~Jl&·: a)lQ}Ve ~~~·,,,,o-l9~d·';z'.rl-Af'&.J'c:,_ ',• '•··x •:; e.,ft-'.2. Ji~. t'' -1 

n ,:i 1. ~be"~:,pl'.~t~~pn~:d~j)Jl~t'PtJ ·f,tr~ ;~.~J>,$.'7111t~01);·~ 'ftl'i .d. ~era#~:ti~ llll'«h c.~ 1 

'a~_n$.d~ne~Et~. :0.r" .~~1 ll"ai C>l\': iA· 1V~Jot~.$ att,ll e~.~" ~~11d ij,.410c~.~11 tt1'1ct~.$r~U •. e s s 

of~0 rtl1;_8'h$;. p~~llo ·~r,,-,}~.l:ea;An~a:l :g.~e:p"~~g;~<·Jl:Do~l\~:i'.tlig~,$';.~r,_~lfl\al~~ 

.... ef~abi~~y:r to. ~Yit·sµ~,l-ly~· pr1>v~d.~'.\*s"~{t.•Pfil. t:t5pn ,)t.~j(wa,fl.a~,ai,JlCr·$.lct.¥"' ·1 
: • # 

i iC :tNi.'l f.Ai:l:r i~egunta-t:~,on S1· .·a~~.f;l·a·A~.Yu "Pi ~JS;.er~.,tbi!~-~ e~&p o~st~bJ.,-lcliW~ 

: b di <th li•lfpll. !Lat IJ'i ;.{hanQ.:i lhhli;n@nc:i!ll>'lo .l .&' ,,~o~ll.Y\'J ,J"1f!f·11~ea ;• ,j'.o,, 9 

,~,,fat. !'t>h.'~\· ll;s'a:e·; :ana~ 'Q~} .'iae~Jt'I\~· pri.11~1:.pa:~~• ;(Jl\1.~&,.s ·fj~:r ,-a~oitd~axict~J~and 

rig h t...~"°'Wal'.'.. rflri&il iSe t (pJ;lt .i·n rtih~~BU;:.~:ll!;Q:ns' pi~S Oi.,li • .i!Jtt 

~·eape:~t}/:bo-·: ~nr .IJB'&-,!'-~tg-hJt : .. op;ez:'°'td:.ilg;~ 4:p. .. ' .VRR·: ~"1e:atll•~"J C1)~di ti.one 

· tli1e:1 ,:F'&:ltght ,;r~:.:O:rllla:bton M~~a:l ~at.a t.~.s, ?' ,,,'11l}l[.1'ing_i .t.~~t. ~Jllil ,: ,~p;, 

£IF~:, .fli:tght·).1,s:: op~era;t,$J1gJ i,~i V'.ll'R1111',ett.tlut,i:; CJUl.di ~iO:Qc~;zf i~JlS:r 

tb~r~:ast·rect' ~r_e'sit'd?isi:b;J._ai;;ty!.tOtt:>,d'b:bet:fPi.'l:~rlt ::t:P ra;-~pi~i·to~:}i&JQ{aip~ 

::oimf t~-:-· tsi-n-c e;:<VB1li~ ~f,l :tg-b>t;;s s~~t ;;ib:~~ QpQnat in~ -:! n. -1.til.utr .!a~-~1 .. ar~~~ 

w~~PJlU_:t. .:~Jl,~~~El~S~--:d~Jf i4\;AP,.f,,Ptm·h~1 qp~~~.ont1A.:~e; lrf~f~b¢,'. .J~p~p~ tRfr>ro 

-V.~13i!>JI;~, ,'!;P;e :V,~,~t a!'!J~!'!"f,~«>~ :!>~1 /l.yJ:~jc r1i.9i~;Y. i,Pr sepsph\~, 

~POO:n;iA~-1 ~' a~.,e~ ,_A::P!i.Y:P~. 8,;~~.n ~~:·(~~~Jo:J\qp_'h7~~r¥ttt~:r l1 .. }ttt;te;119J~, ~'9~:, .~P~~i 

t;~~Jl9!l-:u~~~t-l:t Q,, ~pn t:r;~R~.i S,,EJ,~}i~f~tlt\f;;~'• r.xo "1. 

. , · , ~- ·,~i; .. 9_9,~~.: ;JJ Q~~~~1 it~;~B Ii~:·~ .fl l<;'O~J -.r e~~J-~;~ ~A~ i ~,,s~: .Pi9·~tJi O;P.~, ~1~[ ,Ji;p e 
. .. . ... 

CAA J;f~mplU;Qd.~a tilto.~~ ;t!t.:A~~~)o~~ r:~~9J'.~;~~-~ ~~'lfJ Jl ~~~~~~,•'.~ "~ht.~? q-11~P~f t 

:lL,iu\t.~~·~~!i .::b:ll~tt ··:(tiq~; f~'.lig)l_~;, ,;~Ao1~:::· Q.~A:~:· ~~~t.~~l~A-i··~\.,4t~A·~1=1;f~=~£! 

,i:t;~rral.~:;l.-t:µd.EtJt..ras . . ~1 1 Op(l~1t,ieeJt:,, ·A''1:PT -i_t1 Jt.l.'~:ti.~t:P_~tt,e~t:;tr_ea,p-~#.llfJ 

"}) ; see CAR :Part 60 .12 (o) • " -·; H.-r·, 

JJ/ See CAR Part 60o14 (a) through . Col:: A'll.~~ieA.R .. P·a.¢9(1#,,. (60 .,,il.'B~ 



:--c,~uhe'{~~aH1tet1~' tH:.1s~~t~, line'.:' ·ot> tp£>sltttJb -·a~t\ 103~:t· . .- (l-e111 ad.lag; bb'ej 

rl~Jj)~-evt.-.t1$i Ef·a\4Jnic:t,.&:i af1 d-034'~(~ r~i,T,h&;> . .f·1:t~g·h-t -'!11ti:leated/ 4. t~'.w'1bld 

thereati er,, rep.ortt-1 ·~\fi.rL:nurangb:~ ID-he:·! N~ee·ttlEfs:. c·0Jllll1Un!toato·r1-

f ortJas-d,.ea(~ t~ll'.i.$--t~ rripo~t; ,.a'O·C~'Pllin·g':; to":,:r:ou·tln&J:t'l';c>O~uf.e, to 

ith'H;:AQ.buq~'e~q~tJ. Ji1eti:te~~ .·&t1HJ;·&0·,3:::, 'and'. t-t?"j ifJ'h&i. :Sa'1 t ;. ,Lsk:9'.'.;e:eb:ber 

a b'au't"YdOJ.-:hJ I l'n&J 1iobunl-0°a~·oz.. . st·a1a>4il :the. t · \f o~w~d:f.=ug± .,t·h e1' · 

re.p·a...~~-i~'A ;, -S-at• . .a.< .. ·:t'P.t~;""·"- 'w·---.a..,~i """e· ,~1il'lma~,· ·'b· 1tr.· .......... i·n;a. ·a· ·p· --h-o'· --ne·,:iii''a.up~-r ',;-·The ~ u---- :y<~:'1w-··~- i.L·f.'1~f ju~·~v -·~ _ -~·~1. ~-si .. ·*~.,_f-gU.::-J : .. · v s' ·-Qa.~ ·-· .. ~~, .. 1 
.... - • • - _..J "'' ·";' • ·.- ... t4f.-~. 1.~ / •. 

cl)nti-013!.e~.:::..fa~!b~' 'Sa:a.:bJ ·Lak-e-J> ~ee,~l.:v!ng{-~h•~ jrrepb;.r1t; :liteis 'th:e ,.obat ~who 

P. r·e'71-~·"°>"""'",..q,._,,~ ~"--:- .. ~~'Wll·._.,~~ . ..-..... ..:1., __ ~ _.,1.,..._._,,_,,s·.·»ll·-4cs' to;;-..·.·.~ .. hf;ili,h·:. ,4· ·e·n:· lred>. 1riJ"A ,2 v·~:>~w-G-~~~·-~ .. .,,-.~ (~.&&·! ~~~~.,.~~ . ·. 'Ai&i;· "'w v .~- . .. ... , .,.': ~ . . 

~- ,:1f:~_betri»e,qhlnt.t-:··1:r:•r-·~21;~-.·oeo f;·ea·j#1: ;;asf. ·a1 dbui?s.ing:, e:~tri 'h~tl'EP whiUl ~the 
" 

·-·- · ~-"~~·f'ti1.gf!i ~ts·~"•i'P~O'•o-~t!lg~~Da'Sg;9t~ .a:'t <app:r.oxima~ex~:; \(}.9'al-._J ~-: . 

v J'S .t l\*'b:-1 o,959:i ;:UJ~ans-~ World~.~rFUa:d!gnt·~ ·:2 ,~_-e;p·ar~tedil '1 t.s) pos:t·lb!~o:p.-. ,t~o 

eot11p-aa~~J r'•,.t· o-~~ ,;t b'c:a:.tied ,, ~a-t: -iLa/s J~EJ!.a~-~ i'TJl&\:if::~i.glit . : it~.po~t e.4i 

:i'b3 haar ptlsereat .ova·rt" Lak'e'-Mo~h8)'1'e·· atr ~9-,6St;l· 'W&.~: 1,, OOO' 9hr 'top._ :at 

2ai'~JC>O~:$\:fet!.,t f tahd i.e'st'ime)t·ed:c;rr.:ea·chi;ng1· ·;tba··~~2iT!d~t;tgr-ea x-ad:!ra!.; · 

Jd'f't ithen.1w~ttt-81-owi. :o.umi~o -~·ange·; sta t~:on ~~(;111h~~ .Paint.ad· ·n;e's.erifii litue' 

o'Y.:'"c.tfbsi~if(jb)d .. ~A~,; lt13'.l'~fr,lil1~n: F.li£.mihgton '.tche ne:JCt·:reportl~h~g· · 

pofs!:Jbt't/r£~G fnI: r:ezslp·ahsEf -·t~oL '\hi'·e 1;~118~ JgroUhd ·6ommuili:bat·nr ·r:ti• 

p'Eiatei(l''.i bk°()k~:J ~the;' :inf:(>J;tma:~bi~:t):nv~ .!fi(td ed( (ibhec; b$l-o11fetr:l"c ;pr;el:lsur:'e 

for Las Ve~as,, and told ,.(Hi"eL?:lri·~nt:, t,he}b:fitnis~"pr&l:fsflr1&Lvasf 

~ ~'~l~!xt~j -~·iJ.~:iht'.;it•·; Aft· ~0<1a::;·-'~t11:8l "tajiI ;,N'~g~J>'1'w1r ;.boilununi:c'21tor 

J ··if¥tiblpti~)r1-':forli~~~,,•a: ltb~is Jpcits:i~tio:nu.r~pb.t•·t :c:»v:~~: ,iohg.eiJllne ... : 

-· in~'.~i-phoh'~·:;·:·t-·cr :ilili'-~S:a:~:t::· Liic·if':--·de'nter:~,,: .... 'this· ;~~rt:· .:wa!f;· .tr~c&~! ved 
by-r tbhe·' =a:u'.:~t~~ctt:b'r: 'dalitrol"l'-'e,;:r a1f ·J.:OOl•'/-. }rbe' ,,same ;oobtrol~l.&r 

rece1 ved the position repo:rt of_ 112,l~ ~ed 7t~ ~t -1013 f:r:om t_Jle 

e-.u, ZN~eedDteh !b1ofum'tlii1 cater~.'.; ·; ,! ' 



t • ' f • ( 

l ' ' 

• if ... 
.~ -:- 21, .... 

I ,•, : ; • • ~·/ ... 

· · .··the OU· Di~t:t.O:tol-. ot· lir: l'JtAt,io Oout~o:I.-· .~~~,,.;:,q,ie.at.i~ned a• 

.·.to· wh'ethel' or ·not .. '.tra.tffo ·a.dvt-.roz-7: intcrm~·tie># ehou~~ herve 

: b,Efieh i·asuled> 'b:he fi{gbtg :w!Wan: ... t.h~ ;~ont.i;o~J.t~: ll:e4:.:r.ecei.ved . ·. 

:' · .. pos:f.:,t:t~n r.eporta: f·roJD bo:t.b. £.llgh~.s·.··:af1~. k.n•,~· b.o~h were .flying 

·,~at~lne··:'.·..-e,tU.:ti:JJJJ.4.e1:, eeti•1#.~g. :t.~f! ~ai.n,·~~.1 D;es_ert. lin.,e of 
'· 

_.,,p6jitfon ·at tie.·:sue time·· on :·:,0.0.•~~r~.lnei .t•~~se•· .T}le. co~~;· 

:·tt-oller · stited tha.t when tl,J~r. r@pojtte ~e::l.'~ .. reoei ved by h~m . 

,. ·he had· io~·1 knbw3.edg9 ·ot: the t~ag~_.·::tha.~~:e~the~ .. tlight wo~l~: 

make· to the:·; line. of: poai ti on: o~'l4tU;.,;e. both were. in t}le ~:o- . 

eontrol1e4 areaJ_;.an4· a: epe~t;t~~ .. tr~c~:· was. ?ot i:'eq~irea;~ .: He 

··said··the P.ain:te.d· Dese:rt line· ct. pQ.fJ.1 t.i:o.J;l i:s:. i;ie~rl7, 175 .. mi,les 

long• with n:o: d.eti]:ii.te. pQsi ... ~:o~.·· ·~i;f,ni·? ;tJ.lis: ·distance. ' Th.t.,.. 

·« (;.e.:st1mates fro.lft,,~tbe flig~ta,,·,,..ther.~~or;e,: f!~'~., not mean_ tbey 

.wou1d ·converge.· .t}ler~ b.wt. ·•e:r.elJ.:,. .th-..t bo~h .. ;wQµ~d. pass. th~ 
- . .,. -··· .·,... •'-' ... _-._ . .. .• ' . . . ' . ~· •'• . 

. 1'1n~e· eaatbou:nd· .eA :that -tim~ • . ! . . ~~·; -i1re1~1:ti~_;led t~at he ,.was not 

requ!r.ed: to ·gi,v• a'dvie.017. 1nf~AA'1;~on .. ~p _flight~ whi~h were 

in uncontrolled airspaee' .• Q~; !:~ ·:~~~;:-..o~11:: ~- d.i.e.or_et:t~na17 ... 

"dUJ:tilV' .'f:n ·th'.e ·controlled ar·ea .... · ~~~)fll;fl'Qo .sa·~4. ~his Q.av~sory 

·· senic:·e .. ·would ·no:t ·be possible -.ae .:a;c1e;1~t.c>-d .. ay: .practio·e.·:vi,th­

out· con.trc»I ~ .. of· flfghts ·and !·more..·d~·tt11·i te .posi,tion .. inf.or~·ation, 

·as wela · sa"··adaf·tionai·.·.fac111·ti$e .and .·pe~so:nn~l •. 

·::.:::Shi,·4li"·'Director· of>li·r .. ~·a:t'.flci ·ccintr.o1 ~estitied con• 
-cerning the situation, s~ating that-- :lt. _wa,s. not the poliOf: 

or oon~ept b·f Air Traffic Control to provide traffic informa­

tion outside of controlled airspace. He said normally such 
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';. ~-

information would be of ltt-tle"- Talue~ . ~e.D1 e;trcratt ·nnknolin.-
. \. 

··tri:·.:r1.x.: .. 1-rar:t!{c obh~rb~"'::.~r:w('b»Mt!hl, .. ,·tn:,. ·tbta ~~~eai:~ further, · 

J-tr · Mtt!~f :con~:rol '.11~ .... :h(i.' .. a~Ji*t:tr·: ,:,o••· .. ·.t:bO••' ·,·etrei-·a.t': ·that 
' . .. . . . . 

--~Et.~•::/:-, The: ... :1f!~tn$d9:~. :t~!!ft9d ".thfit:·-.Vf.~h .. reepe&~J··'bo'·the·ae 
. . . .. ; 

twd · ··p&rti'OUia~. •sh,~i . ..::i~ :eoa•1'>l~~· .. -.. etta~~~,i~k•ev a~ut 
t'heiiiJ )M\r9V.r, · h'if'\t~-~~ ~ :~,rl·~ !idowM:lr1o~lllU!! be 

":·..,t~wiJa: fin· d. t;ar cf1f~ait ·:•PPlfe~-li;on .tn da)Nit~a7 ,1,operatio~a. 
· lte1'.etat:~d -·that '!·Q\tfl8'6-#-'·~•·eff!!ce r<>r .".tratt:te·~.,111 'Wlc.o.ntrolled 

areas ':'.\iou:id ;lie ':.t·ant&nlount:nt·1:·J..p(ja!ti'V'e ooni}rol ·:·ol:·J·all: traffic 

wllfdh: wotlld ... r.eqiif~~::'per~~ot?-:tiel1 ._ facH.11ties~·:-:; and:··: fiquipll.ent:· not 
. . 

-pi'6.&ently .·:ava1lab1·$• < Hi.i"iUbled,~;thkt1· t·hia:_; wa•.Y.Ji:n,ow ,.to .b>.a·;:: .. ··· 

i·nrr•d\> · ha:.0-lng'"· iev·t.J19alt'.•.t'e·ar:at lll·:c»:; t\.ttempted:~.-:t:e>n p;r.orld·e ·:tads 
. .... .. '··r· '··. '. .. : - ·.· ..... ·- : .'· -- . ! -: • - . . . • - - . -; • 

·,.·service on· a te~et 1a:ndl ~valuatilin··.'ba·si·&~1{'.::, Hi$:<ad.4.ed. the.tr t:he 

v:b'rkloac:f of: an~·. ad·~·so'ritf.:&~ri.;·foEf' ·~s :· f-t>Uha.\'. 1:1tioL be«: n:<Ja;,1y-. ·: ·· .~.· 

equ6.1 to .. that' re4ti1rett·Ut-*r·a: ·ct>nt~oi· :a'er:db-ei~o-.:.: He·.;·~o:b-n·caud~ed 

tlia:t:' tliel>-p.-1$-ia·eiit ... cbmpl~rirf~ht:.~-,;~f .. '-1>-ersons·, ~tusslg:ned" ·to .. :~~r-::o:rm 

tli~ ·:cotit·~'b11'.er' e · tUn.;o-;s2!)ll''hi1I!n ~t,he· ·uii'cQnti;·o-a .. 1·ed3 ··a·i1Ga·e:~ ~.olil.~ 

. ·:liot :\j-9:· oonsf·d·ered ts1u,t'f.:!1:t'.:f9n~ .. :~~·o· dtfl§r: e!-.th&'r·~·an··~ad-.~ibrd.~~ ": 

· · °' .. tA;vea~t!gatf~?r:;r~l,a'.ti~. to 1i'he; ·pr,ogress . ,o·f -=;t:he ,~.fr:li,g:tJAs 

·.··shows· tlie'7·'-wer:&''·a'(1·co~d::tng i_7;i·o : .. i'tih·e ~~9e.t,ablished .f:'l)er·f;()~JXl.iJ.~~ :~ot 

· ····· = · .:th~· airor~f:··t·.··..: .. '·~ifot·h ;f;l!~.gh;tePli1atla.·good· ·t;b-ttt:r :·::es·t!·metee b.~ 

. tween posi tfon:-.'.rep:o-rt$7i:unti<l.>·tHe·:·:.sa·g11tenta .. :;!Jiimed!?.at8.l·r-.::p3'lor 

··~:to the ._Painted· ·ue·se~t ·.'i::l:flEi:.'-·~f' · .. poef ti o·n; ~·.:fo~ ,·:uui tea /from 

. ,. .. ,_ .... --~ . : 
. .. ... '•· 

. ·~ ........ . 
·~ .. ~-;::·.·_ .... 



the Pain;ted ·n~~eJit·:·,,·at'-lb3l~ ,or -::3i3i minut.es· aft~-r '.pa'ss!1n:gi !J ': 

Needl'eei~ '.·t·n:v~st!iat'ibh ;:~sho.\.tefi: the aocJiden·t ooeur~-'ed ,·ti1t =lQJ:l, 

apptif~~~-te·11· 17: Jziii:{t!ef _;'Ori ~:rfd'ar11 3-1/2: 'mfllutres' ·t~lyi~~g' i:bi3m.e 

fron{' the ;:~:,os!"t1:oi·to.f ex'p~oted· ·p~og-re·sef. · Coblps'l'ed~-·~to· 1:a1fo~he~ 

Unft~'ci tffght, :.708, '·~a;··nc..:1, :~which ol:tm.bed ove·r ~Mi·-:s'a!DEF :: · 

co1f~s~ tcl. cru~'se ... at ,:,·~t,,'000 feet -'iapprcHi:fniately "-o!li 1 hotIP;~,e'ar­

l:f~J:9, :Flig;"ht t?18 :shcWt:td liav~ 'tt)aeh$d t:h~ .. Pltftited .. q)esf~if :1~ ·. · 

1 ts estimated elapsed time. Cruise performance of tha (cat~~.'. 

-~or~ft :)~iso · ~liowed -:tti~f''e~t!fuate· couid hite<·bf;in maa~.E ... 

:~~-rtJ.A..:Flf~hi. 21

' iis6-':iJ!s :fuaJd.hg good. it'S;·:~it1mate·a· as· 1~··: 

clifub~d ~ tbv,rd Laki :" i-l&h~1f$~ the- estime. t:es·: .. were ·u1 aocorti'.: -

wi t1ly'a:c·d~e:Ptad.. p~~:b:>:r:kanc-$ or· ·the· co:ll'st·e11·a.-ti£oti- and tbe '.t11 .. g,·ht 

estifnat~d,:;1 t";"wo~i~f-r·~~cb the Pai·n'ted 'Dest:Jrt~ ~t· 1():3'1·~ 'o'r'· :;)6 .. · 
-J ( ,.- .",1~·. J-,: ~·:,.:;. 7 , ~-~ ~: -_,- '.· .,, ' : ,, • ··.,. : ! .• ··- . . .. . 

minut'ee 'after ·passing Lak'e Mbliiive~:.:: T'b1s· l'l!ght' -aJ!:so· was'· i· :: 

app~orlmat1~1y'.". 3~i/2 m:thu·~e~+ tly~'hg' tlDie from t·1H:i ·Etstd~milittea-.' 

pos'ltion" ~h~h 1Ji:eL c:~-11.t~fon ocdu~red • 
• 1 <£. 

i,' ;, : :wf~ds al'c>f t ,,p~~~ . c~refttlly' ;reviewed to caet~rmin'& r.\.)}1:e!th'er. 

or not:· they. ·aou1·a .:h~\~$ bee'n .. _a· factor· 'fn.'the de°la1\s"-•. "It,··was· 

lear~~';d:'\ tliat .t:h~i~·e \ii'riaal ,i~·-r:~· it1ght 1n4·:cbaiicferatioil ;ot:":ai• 

ti tude and varied lf ttle from the winds for-'eo'aLs·t' •. · ·' 1
: '·· 

··~ ·netjermiri:a;~:t·ti~ '\:if rthe tim& :o·t "th'e aoo~Yd·ent w·tuf a't( 1'im-

po,rtan-t phase '.of th~ Bo·ard ts ·fn,1'estlgati6n.,.'., ·:rli~ ·- eeirere :.: >;,' 

: 'd·a~age ''sustained 'by . thEt '·tfn:tted aircraft leaves 11 ttl$' (}ti~st16n 
.-. . , . 



. ·-· 24 .. 

there~;Qrzi~ ,l:b.ii~· ~~-;s.t-· i;;l:'A-,~;-~~~~! o~,. tr.o~. ~;t~ _AJrel":~ ;:~.MLe ,._y.ef!'1:::·, , • ;-· 

~~l.~a~fi.e sb~o 3-~he. :·C.Q;ll~,4iq11, , :t~"Jlle,,; . l\?.R..'1:1..R.g ,~Jii~i· .t.,.,,;:~,.~:q:~~.p.g t.~~~~ h-~- _: 

c~;~£:s:i~i~.4ttib,·e -~t~~~l)·~.~.~.a~-~-n -~~.'-~~.P:o~qpt"~~~;~~~.~.e:tJJ!t~ ~8:~~P,~:~·~--- 1~,~~- .,:: 

QJl,~~~~.@;d ~'~~aiil,\~."CJ'.~. t~ ·aq~~~l_,·.'~~.zh~,. ~t; .. ~---~ ?~.~~;~~e.~, .-.t~_at~}~.h~ .. 
iuessaab\leg~ii a,1;.J.O"\b·S3.· •. ~tl11~; ~11~L1c~.~~.~~e u~~ hci, ~r;~ · 

·~ ~ -- -\ _, ._,, "t-_7 . .,-.':~·--:'·.::,·.~; .:, -.• - ;- -_. • · •• ·-_-.: '; ' .,..-....... -: __ :. ~:~ ~ .. ··1 .. : ... . ·:.:· :_,~ . ~ • ~;,.;:_:, .~ .·_ 

and, ,,~e~ .~ t.fl<i! ;f\llM, ~-~~~-~ ~ _,o i; , .i:ts :j;~/Uf ~;c~~P1,f, Cl~. t;.e'.b ~ 1$1:, t~ ., ;., · 
rel;tab~·o~ .. ~e}B'A~·Ef.l\if! .. t~~'tf ,.~.h~ ,.19~.c~r. "~~ 1.~~JA.~.~-c:,o~ :fi~.E,l;t ',_0{~1 ('.,~1". .·. f 

• • • : •• ' : ;- . -· -·' ' - •-0-· '- ~ -· . • .''"' ·;. ;; ; !1 :3: • •. •.·· :- •• ,._ ........ '·:" ; • \ .' .- • --. .-: • s . ·,' '_ .• ~ .1 

Ha1!.1D§•r~. ::r ·: ,:. ; '. .~ · ·' . . .. r 

. 
The l'i:lcPrd d t ,. 1 1 _· it" lf' al .... ·.·.·_ .. @;._o __ · .. __ ;_~_ ... _.~_-_·am.· '1 __ n._._ed_ .. ·.·. _·:.:~_,' .. ·~·;;_:d_.,'.e __ . __ •.· .. r 1·_;l"_. . . '·.:: .. .,~·<'·" -~~·.;1·'5 i-fl!J:;~.lXL;._ ~p·~~1 £>D·'.·:-.:: ·''-~~cco:;·.'JW~:-~. _ _ . • _. 
. .. ~ . 

lal>_~~~~~o;r,-·-·9.~p,9~,t-~,9p_.~. ~·&.: ~ex·~f~~-~e:·:lf~at t9~.:: e-~~9Y.:~~e.~l'r~ge .· l · \ 

was)~; ·iw~-t>~h~~·. ,or'.'.- ~o"'!i·:· -~~ytbi~g_:· W'1S s~j.4 .. ypi 911. .. wa~, i.)i•*dt"b.i~ ~ ~ :~ 
~AA.!li- · :Aw~in~.;i.,, a,i.~ tel,l~ ~~·: l'.9~~UJ onf.~ . -~~~,. lli).;;;.:r ·.P; ,, ~~ ~.:>.;~; : . . ·. ! · 

t~g eii.Y . Y:~!t, r~.;L e,~:hl!,~.,, ,~ ~1;pg, ~p ,!j!f . JN-l~J , P~f,j. ,9i f li~,, J!) ~.s'i" :' i . ~:: 
eage. .• ::~·~/i1A-'j:~la;tter obje,ti.ve. wo~µl:d ·~-~~1st in df3terlJl,ining . , · ? . 

·.· - ··.· .... c., ... :•· . i,, 1·. ,., •· ·.::",;•.';.'Jl•'• j ;,J-1,; •,'.: ::~"·:._.)''.\ .···:::.,.! ·' io::.: nc;;~~;c::'j f.:.::: 

lfA~Jt,~-~~i ~Q:r 1APtt. :,~.~'3-·.D<'-:~7 c..~f;lw;, ~s;l.gA~!=l~ .... .:JiJM~ .. ~;I.0,49., du.rf-rr~_ .<:the 
. , •.. -~-•• ···~,_ ., .. ·''·~ •. ,' :::.~·'.;,."'. -". .l,; d.- .-:::.•f_;~·,~ ·- .. :J~ .Llt ·-;} \.;.~>'~"~~; '( -~~-\~··f.f._'5. -~-<~·:·:·-: [-_-?·. ··. :·· 

... 1 t.ra·nemi·ssi·o-n and ;lf the !act~d.e,11.:t· _Q,9~µ~;1.9,e<f .. dµr;tng i"t •. : 1-p,, . 
. . • .. ~ '~ .° ·>- .. -. 1 '"J · · ' :; ··, / .~ :. ~,._-1 I ~~~ i· l . .,1 f? ~;,~. -~« .'. '. ~. /"~ : ::: {:: -~-\~ !> I) .~··· . _( -}·: C 

-~~ ,,-:~:-~·n•~8-~4:::~~~~-R~~~~"~~i :~, ttq~~~~:~i~1:P:~uPl (~R~~ ~:P:~f1~~P wo~~;.f with-· 

~: r~,PeJQtog~a.BJli,O. ~n~ly.aiQ~ .. ~· ,.teQh?.'1!.que· .u~ag ,h1 ··•Visib1e: · 
- ·· ,-,.~ .... ,~·'--·-~ ··.:· .... ·,~,:.,,_:_·Ii::~.:;·-~~--- . .L'_:· ~~.:..;:·,:-;" .. :_;: JJ'k·~~f~~~ ~:L: )...,~ ';~~t:,L:i..·.:· .._:.~_..:--. -

stret·ohing ,V~~e also .~~µ~. · 
' I ,-" '- • '· JJ 

.:~{r -7:Tq."~' t~.J~,~~~J~,:~Y:. re~ci;~t~:.,s~o·~~d ··:~i~.e.~g~tfl.°z~~.al ·~~1~,-~~:~·r 
.~ -~a~d:,i ':rR$~l. t :;;~~!ce~· -· 2';l'e• ·. (.~~ _·. ~~l- . ,s,vJ~ •;~f~~,~tf;l;~n ·'·~-- ~ -~ . we c.:~.re 
, . g~\.~g, in. tfll. ;Du.~ing the. tt~e ~e.p~es~nt.e~. ~; th~· dots ·a ~e(f;ond 

• 'I, ' : -·' ' . . • ·. - . • / > ~ t:i. ' . - • i i ) ; ',., ~ ·, i • ' \. ,;: . .. . >: l ~· . 

speaker ~elled two known words which were, •up • ~ • up.fl 

Differenees between initial listening and labore.-tory re- . 
sults relative to message context are recognized. See · 
Page 5. 

,l 

i 
}-

. ' 



This speaker· ·al·ao yelled vo:rd11 :Vhioh. pTeaed.ed .-•up_. 11 . Tl.l~Hi:~. 

:w 1e~~, .in~,.c;,.f,:~p.it;~ but ti t~,~d, .. ~.Jiler~y) p;~tt.~rn.e 9f ~_,'.~l~~~' • ~ . 
• ' f ··; './ ,t •· ....... ·_, -•• ' ... . ~!,... -·~ " •. ~. -~ _, ' . ' . 

•pul_~l:~.:o,r, 0 00;111.e •. •.:,,, ~~:e· f:~~t~~.;·ia,!\.1·9.,w.~4:.c~.e.,.r*.1'":'.Jih~r~ the· P,h1-. 

cipal_ :~pe,a~.~r .'.t.l1;oµgllpµt. w:e.s.1 s-p,~OJ.~i~g" b.~tw.~•~,: .. 1.00 "•:Ll4,: -20(), .... · 
~,..; u· :-~ _ :. ~ 5 :: ,,., :··: ~ i -:~ · . .: . _ ~ .· . . · , • ;_~1 ~-·.;· ·;;·: ·.:.. _:. i. ... ... :. h-~ - .~ ...... ·.;. • ..., '· .• .,. ~ 'i • • 

cy~1'}.,~-~, ,,_Jlo:v.~, ,tl1~<.:~.«;>,rmalrJ'1A1l.e · v~~,!~.;-.;plt(l~. sp_,,t..ogre.••' ~".:;, r.h.• · . 
~ > .f":' I,"<_,] ~ ,- 1 •. ... , , ! • • ,• ~ ... •. t •t' ' ; . .> • • <', •. • > ' 1. •. • ' 0 

.. 
~,?f.t {~~.?vJ~;i ,~h_fl~· .9.f · '~·:{ t.!m,._+~'.t yo.f J~~e; :J:t9~'J,E!;'; ~}~j; Vf s.,'·.,,~.f~£ll-{~~. . ... 

. ~¥#;~·a.t~r th,~~- it.:,ya.fil~: .~ W!t.~~-1.,R~~~,,~r .• c;. ·'~~C~J;~~p.~~ ~p ;If!~ ·~APOf~~ ·~< " 

t'orl\.1.~t~~~ .. ,~o}~·: P-~.ri·~~r,~t·~·.J~~o-~k,~al'~.~rp~'~·: p~~ti~~!a.~tl:i~ ~s.,. to , ·: ··.1 

P.J.;,~.?~ ~:fP·py,?,~ ~-µ,~. sp~1~.~,tllU\l.1 w~~"· ].pid.~f.· g.?;~~·~ ·fi!~:cp.~~q~.f1~ ,~r,~.ss,, .. 

1ri~!c!'-,~~J?-S ;.:~h~+.,.~·b~Yf ·W~;J;.~. p.l;r§""dl.An{,, s~r! 21H' .t.FiR~P.+.,.<~::· _: .. ·'·, ··:. ·::, · 
;;'~ ':•; ~. "?,.~ <_,,~:, ,'-,' ~ C- 1, "'-• ,t · · • !· ~ •. -~; •. ~ r _. _. ~.. .{.:c·.'j/.-~<;. .~- ~- ,._ . ,. -r • • : • • · ,. 

• ·n ~~ ,!x~au~t·~ ve.· · .. ~~-~f?h, ... J~r. 1 ~~~y1.~~~~s.~.~rJ j.o i-~~,,, i ll(f ~§b~ ... 
~-,; ::_ 1~· ;.ll' t.,,.,, ; ' •. ,! ,,, _, . • -~' \' •• t-1 ••• ·.... ,' -- ' • '. . ·- •. . ' - - - • • 

cpl~isr()n: .. wa~· -~ond.~9ted• . Man1 ,-p.~:r~C?n~ )f!:r-e .. : .~e>n,.~.a9.J~~d ·r;u::., ... ~. 
;:~t-.;;11.'..r f.~ .. ~ ... .! ;'.~ 4, ~-~ ~v~:; : \.~: ·-:~ ·.·, .~ ... " .. ,'.~.," ;·.~. ·. . ... .·:.:· .· ~ .. ~ 7 ·!'"'1 t .. ,. - · ... ~··· ·;. ... ... .. . 

., 
'" 

. r.~~!tP?f~;a·~ ... ·your1 ... ft: ~;l'f' '{~.~ ~~i:' ~~1'1~~~~, .. ~~- ~~~u9~~.¥e .. ·,;=~ ··: , 

~· ~fe~·o~i/?.~~~ [:!serr1oe a~~ . r~~~~e~X~: o~ :' rh~ .. ~.~f.r?~~~~~~ ,.:·~-"~~:-;:: ~·: \~ 
J;>~iail}g · thi a se(lrch., no wi tn~.f'-~es were. ~ov.i;i4. who .. ~e.~ .· t.l;le .. ~<tl"."9 ... : ..... 

'°L "'<~~J J~ll),t'i·:T llS. f:jJtS.z::1 .. · ·.1n ·~)nd · .. ;.:~ .. :,; ~ _~;-_ .:_ 1 •1 i~J-~nr·~';' -: ~.: k--:·~.--1-.-·!··i.~~~~~· -~.·_:_.,.!!,. ~.:··~_;;}:.:. ~-/ .. !·,~ .·.,~ ... 

· · lision. al though ·at least one person appa~t?~.tly _._ fj~w ._,ip.qk~ 
.;_; :..,.. \,' : i .J. • i ' ·•· .-;_ :.·±' ... t 1'~t • .• <•' :·· > . 1: 

from. .the crashes and d.ieinissed it .e.e ,-a, br.uah fi~Q iJLt·he ,.· .J· .~·~·31.':~ ~'\ Y: .. ':)f.> .·.~; ~{;, .·:· ... '.1 ._'~~~~ :;.~~_{J .-'·\~~-T ,·.-.-:-:·:''.''._.:.:·- ._:~!':,; .~;- ~-~~·~.; .--~~~};- :.·· (_ 
. . 

.~an$of?.•-. Later.,· ot;i. July 101 ·: tw~. wi ~~es~~~"-·"~l"~ ~·d~. ~~o~ ., . ,. 
-\~-J0.1J!\f~lJ.~~·~(:~~l(~{"!_~·i.i-J. k~·~···'t\; :_·-··: .. ~~ f,·i_· .. ·· .. ' ·,.~ '.j."· .. ~.;· ·.·. ·, ..... ',-1 .• " ·.'· .•• ·.·_·~ 1 :·~.~ :·\'~.,_:· "· •• 

-·ti.;J~~hB~.a~d ay.~· r~~e ~~i~~t;\./z?-~.~pp~~r ~; at,~be J:>~~l!.:9 ~~e~-~-..: .. ,, .. , 

·. ing ~ · ·ThesE;t lfi tneaees .at,ted· 't}].~t wh~le drtv~ng WEt.st. O??- .. 
B· i;.' 1·-)~j _fr·:!' qt~~~:~ · _=.. ~ ~' -.

1
.· t' ·~. _. ·• ,c·;··' :..._ .. ] ._-:· E ,~· .. frL..·, · ~,. "~.~ · 

Ro~;~e 66 be~1'1ee1! \W~~'?tta: '~~ f:Lai~t~~·t ~b~f, ~~W', ~"'? . .,4:~<!r.~f~ , 
·-»L:.\ .. ,_ -;.~ . ,l.'!~' 'i,, ,..,) .. • t. ··.,: .-;.;. i;o".··~·,~:} ·~-:) :.:. ... ~-·.I' ··1 ·. . t ' .. .., .-•,,:_ •,,·_f ; ,,,,. •• • ••• 

·-Oollide ... T~eir: dE)e·q-riptionEJ· titted t·he· s~bjec't · ai:r·~r~lt- .· 
~-~:T·.~r.(~··;·r~."\ ... · .... t 1"!.: ... ~,_:, ~.~;_!! ~ ... >::·-."~.'. :· __ \tef···r·:'··" ";-. ~· -~,~'.:~~ -·t~ ··~~· ... -. ·:.~;·;.-, t.·:·:-·:. .· .. 

and especially .tl).e· Qon~te+lation~.: .. B.~th. wi~n~se.e..s ~t~.t~d ,,,. 
l l h. (~~~~·\:. , ;-' •• ,: •.• • ... ,:_:.! ·~· -,~ ~ '! .;, 1 ·:., ~ ! . •t . . .. ': ... • •• ::-. . ~ ': ·: .• - ' ' : ·.:. '.. ' • . ~ • ; ' .. ./ : ¥ • • • ' .:. 

. " ...... 

r·.. :~· 
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the airoraft seemed to continue on without falling but locked 
.- i..J '. 

Under· 1lrt~ti·~1 \re quest·ion1hgj\' :6:tie'.16r·· thes.e · ,)1.trtes~:Efi ·te~·\;1.:. 

fi ed ·that· at th·e· ti.tit$ ·. sh~:t aa\f<· \t'i{eae·; :t1.ib pii~nes ,:she· ;~~~· tiie~n:· ' 

come tbget&&r. · ·AaR:·eii' lf'~ sh'$\:·~·i1~P·th~t3.iit'· oi:dtiae --~:fi'~ ~:aid~·'~li~~:·._:c-~;~(:;'· 
.. \ .. !, 

didn •t·;:real!ze · a.t·: t'h$?1 time· th'a't '· t:hejr: h~d:~ -~ 1 ~ Q"u~s~1·i,·~~a··. ·rl~~tjh~\1-'(f' 

as tb· ·~6~ o1ci~~; th-~)--· <lame'··" tb'g~~ileli-:. '.~di~-: :t-'~pl.1·~:t1,;''ttr6d b1b''~i~~ ~l;~· ·· ·, 

She was·. aslt ~d '-~:ti' ·~lie 1 '6i>s~?--tr'~d ~ \ifij.":: .bpi~\~,> ~·~plrh'ti:l1g· 'ih1it~)"t1~0 -~tr~ 

o~·aft/ littd sli~ ~iis*~~~df~· ll·trust"j b~t\r·@.:in~) ·tfi~ two'~-ialls~:"'rr':Lt .. T1fk·· ~ft1~ 
ness wa·S'';;fisJi~d1·~b~d) ~&-8:; Seert th·~-~Htw;bD.~ihn·~·~~; otd·lf~~fk°' WOUla. 'ki1~'f ; 

have'·: nai d sam~t&!ti~ · aS(jut it ht·o Jiif.\'·' hnaf>,a11a ;·'' s'.A-~ ··~·i':bl~~~d i.til~ t-T 
she wo·uld bl~~~; But ihat ;-_sheliii_nf.iLh·it-·i· Ru;sb~ftd :'didn't;, di·Mh~~~rr !ti! I . . ' 

- .-; •• •• '.- ~· ~. 1 ~r_~·-, .. • ,:i.~~~:~· (\\·:·· fr_.if-~.~--. r.:·.~~ ... z )~hf~::r·:: .. ~--~. :.:.f~--( ;·_-(:·'"'-,' ; .. y.~ ;.~J.> ;---: . . ~1, -_-, . . :-·6 fi-.A 
She· f.urt.11.t~r.·atalted"'that·· slie didntt -reoall h·er husband saying 

anything ~to-t~g.~f·1:'2lH6iit~'the ~.o1il~! orl·~~k.Th~ciiith'e,ss,,·r;; a\; r~gf~t~~~~~ 
nurse, ~i·~ <;··~akijd it that.~:. had l:>'e~?i ~iiy" tfiJug~·t/ !--~. hert:i~~~jff-l't!i~i 

' . 

thi~·~ii;i ~~iii~i~~-~oiiidn~t .~~ ~k;: g~~= iit~~:8nearesi0 l~!~-

i . l 

phonexdhd in~d~ b~ome ,_ o~:li . to;'.' ~g~e 1;~ g1:r1~1~f ~~dy··' of·;. some autg6~iiy. 
# • •• .. ~ ~ 

In;~~tf~ai~J~ ~h~~~d 1 th~t:ih~·,6ilfsion ~c~~~~~J~a~~~o;~~ 1 

·:: _· .•'· "·" / :.~·.. .- .·-:._ '•" ·~ ,:·. - • -~-~- _,.__, :.:·· ...•. : ·_. .! . ~. ~ .. •. ~{ _:: :· '. • ,: 1. __ • - --.~ .\·~ ·5· ;·~ ~r ·. r:- ·:_"" .' ~~: t~ 
distan~~-~~s~ cii ~n~··ati~~~~~ha·v~eckag~ tci~~tlon~;-i~~roilm~~~iy 

.. 
-, .... ~·v~·i :~,:::.:~_r.4-;-/ ·.: ': lt:_-::·:~~.1.:~··.::~_':r. n -~.ft:- .. r_:··~--~-~\ .·}.-:_._..__.; ~>!f F:·-]::~:::.~,~H rf.i" 0.'1

· • 

70 m1ies ·from the witnesses~ 'i~~Oa!ouiat!ons aiiet ~fsuaf"·oapability 

indicated .:;.th~f -'at ~thi~ :.dfstano~ '·ii ·~gJ±t·~~-"i.lllpo-~~Ibie ~6 s~~, 1 
I 

distlntiuish!ng PhYS:!'c~f1ieJ.fti~~s"J/ fJI~ Mrc;~tb ~~J''ge~M fm­

possi bl~ \t2 ~e~ the ·a':tfc~a'tt. .:n~i·a ~:{ve ii~·s1 t!c>n~ ; ;1'.i'h re~p~Jt _:; 

. I 

believes they must have seen two othe~<'Ja:f.:roraft; ''.sev~r~i e.r~. 

known to have been operating in this general area. At a 



I I ;. ; ' f 

considerable distance and ~t certain angles of observation two 

widely ~ep~r~t-ed _aircraft .. could: ~ell present the illusion of · 

a c~ii.ision. 

ii. third ~it;~~s· ·reported having ·seen a puff of smoke in 

the· sky ~v~~ th~ d:r~rid C~n;.~~n area It ' 'This witness was ·near --
Winslow, about SO miles from the accident a1"t~~ ~nd -;~~s also - , 

proceedin~ in~ p~!i•~e a~io~ob!l~- w~et ori ~oute 66. ·The.puff 
. ·- r. 

of amoke-~eefu~d very high.and t~bm~~t t~o objecits appe~red ~~ 

fall on. a tr'afe'~to~i pa'th and' disapp~ared in.'t~ l~wer clouds·~ 

This obs.~rv~tf~~ 'k~y have been·· th~· ~-ollision b~t b~cause.-: ii tt.19 

detail could be seen it adds 11 ttle to the investfgat'~ry ob:.:;· 
jeotives "other. t,:ha~ -tho~e already clearly established "by more 

' ~- ' ·~ . 

• ~ J, _;. '·-~ 

.To establf~h ~oriolusi~ely th~ im~~~~~nce of th~ inl~rm~-

tion offer.ad by. ·hb'es~ wftn~·saes, Board:;.lnvestfgator,s were.,--~;. 

station~d ab~ut-i4:mil~s·e~st of Flags~aft~ tbe app~~ximat~ 
position of the: 'n-~~~~st "wi tnessea -as. indlca t"ed bt their_: .. testf-

mony. bn: sep~~at~-; days· United and "Trans i.t6r1d·· flights fl.aw· the 

proposed routes of Flights 2 and 718, making posf t:ton-· r~po,;t~-

to tha'·inv~~t'igat0~rs' aooording to ~;·-pi-~arr'an~ed ~et~iled. plan. 

These w~~~ r~~;f~~a;·b~, a oii·c~~~urii~a~~~ri~ t~uck~loca~~d wiih 

the inve~tfg~t~r'~:• "Weather condi ti Oris.~ OD; on.e day Were bet'ter 

than ·th~·~e on the day ·.of the accident· a·nd on the second day they 

were equal to or better than the accident day. Results of this 

work showed that the airaraft could not be seen though their 

exact positions were known, as were the angles 'on which to 



f ·.' 

sight to the posi~ion~. Ma~y reports an~ si~~tfn~~.~~~e u~d~~~ 

taken. Once a reflect! ve flash was ·seen and binooula.~~ _ w~~~:· 

trained on it. With this asaist~n~e to the obs,tve~st.~ormal 
' . . '. : : . - : . . .... ;:_.~: { . ' . ' - ~ . 

vision the aircraft.could be seen but it could not be identi-
~. -- . ... . .. } .. . · . -- · . ::-. -: ~ J- ., :~:-• : • ··f c~ .. ; ··• , 

fie~_~~ ~o t~p~.or make. . ... 
.' ~-. ··' :· ·~--.., ) i- ; ~·~.· .' ,• ·.. ,. 

_?, 
,. !' - _;. .~ . ~· . -

·: ... _Th~. Bo~~d .w·;i.~, ~bout.~~ p~b1:~sh. its ~~pcn;t on this-~~-._. 

cid,nt when, on February l,_1957, jt was ~dvis~d o~ another 
f '" ! "" : :~--~ . T -~~-. · .. ~ ·: ": /. ~ .'· : ~ ._,:- .,_, . ·. ~ , -~-- . . - . . . . ;· ·: \ b: 1.t .. ! :.· :~" .- .. : .... - : i • . ·. 

alle~~~ eyewi_~n~ss _ ~9 th.e .. ~ollisi op •. ~Jr~rt,!l. :t;]i,e;r~~+ter the 
-. ~ .. ,, •. ·-·~ ~ ·•' .-, _. . '. "·· ~: ~ '' : . . ... •} _:;..-, ·~ • . !· ' .. •-.. ' ~.f ·:.::~ ',J.· ' 

~ ; t .• 

w:t tneas was e~a!Jli?).ed, at lengtq, as to his observ~ tions in a __ 
t:'.:: r .i -~ ~- : • ·:·; • '; •• - : " ~.\ .·: -.~ ~ ~ (_ .- • • ~ • • •. J . • ' . .. • • 

1
'' 3~ ; ": -. , ~ '{ r··~ ' ; :{:. :· • • 

deposition ta~,n by th~ B~ard •. 
·; "; • . ' t ~ 

1956, while proceed·ing· to Grand Canyon, he made. h~~ observa.-
"' '~r:J ~::; t _, .· J 

tions, tpr9ugb tpe windshield of a Ford pickup truok. in which 
·;- -~~'.,Yi·._·_. ~:: t .• ·_ •• -. • -~ • ~· • =-~~ ,;· ... : ·; . - ... : __ . . : ... -:~ ~r/ _ .. L .. 

he was travelin~ ~lone on Route 64 towa~d Des~~t View.at a 
• t' '. •' :. ~ ~: ....... 'i ' .... ··. : • ::: 

. . 
speed of.75-SO miles ~n hour ~Pa pr9~o~sp~ i~olfne in_t~e 

• ~'.~:;:: • 1 i·~ ~~ .. -.~~:<~ , ~ · .. ' '·,,·. . •·· .' ,'·,·;. : ,;·~-I·~.· .~;-.,:;, :.~ '.-

road.' ,At_t~e point of ob~ervation he was between 5 •nd 7 . 
. : .. :· ~; ·. ~- ~·-1 -·; -·.\ . -~· .. -.. : . · : . i." .•· · :· ; • ·-t :: . -~ -t ~ -n- ~> rt. . ; ' · . 

miles south of Desert View qr 15-l7 ~iles soutn of the esti-
' :~~: . J.'~: .· ... ~·· .. ~· .'. :· ~ . . ..· .. --· :.-. !. '.· • : ?'1 ~--- .·.1 • ·;: 

mat~d collis~on point, .. y 

"·:-'~ ·.:· . , . ·(~--.. :_· ·i-. ~ -~· . . ~- ·; i • • ; ~ • .• • ! ti ·i r· ~~- :_· .:~ . 
. . . . 

Wh~n ... qu~stioned as to why he- diefi not make puplia the 
-< . . ·>. : .~· t 3 ·.~~ ! t! : • :-: •• J ~ ··:. ;:· ~--· . . ·~ : .· . ;,~· ·::· ·_: .·. } "~:· ·',', + .;:;: ;~) ~- -~ .":. • 1·_; .l·' 

fact that he had observed the accide:pt, he apswered that he 
• - • • . - ·; ·'. ·: • . • - ,•. ·~· '. • ~ i •.· ~~- t:. -~ \·' .:~ t;.: · ........ ·_; ~--, '"_; . 

did not want to ~mbarrasa hims~lf. Although he had several 
• : -.• ~ .~ ·-. _,_ ·. ' :· -. . ,- l ; ; . . :f .· ' - • . . • 

conversations with p~r~ons involved in the 1nveetigation,of 
.. ~ . t. ' ~· ·'· . ~ ~ . .~ ~ ; - . ·-.- ,•; . .. . 

- ,; .·: ,, ,. ' 
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th:l s" aco!id-~rl.t)~'. i11cl:ud~tng ·Board, personne1-:=', ~l:i~d ·personnel·f&t·! :· ·l • 

the ·air. oar~r·i-er·~· involv&d·; he did. bot';~ reveal \th'er t·a1ct iiha t/ i:. ·.:;· 

. "Th·er.:1.B~a~·d'·HhBr.S ~if'&refully eval1i~t~d;..·'al1, o:t tli~::"~e;s·tfinony .. ;.tc3 
.. . 

of this· witneasCand>cbndltides·>'bba~'f l'lf: hllS·'.·no' Jj~trbe,'·t1'~Ef:_i· , '.:". '. 

value. Fi~st, we cannot accept the w!;tnEt'ets.t ~t1i;tiifhie:ht; ·t,,1·th · '! 

regardr·;·:fitf'. :Wea tbert)ie·ond11·t·1\'cu1:.s-:=. ,' :r· ,'Th~ 1: record· ·c:on:ta!ii':i!ff!ul:t :·'~nd 

COJllp;i.ete VEUi:tfh'er::. !·:bf brmation · a··s· d'·~'t'&i-Jn~b~d·:>,t·r·o·m ~e~it'her ·re­
ports·;··_; .. ·~fl?l.c>t;:· r&.t>'or·t's~ · a·nd1 .. an a·na;ly'S!/«;{"-o.f ·,tbe $tnop·ti~ si tue.;.;.. 

ti on··:· "T!&.i s'·'·teatiln<>riY· Of·· the. w~Ai·tti1siiiJ~::.!s·· in .... dir~·crt. eottfiict· · 

w1 th the? kiow!J/i V~lf'Uier.: c.oridi t:l o~a·,, ... 's·;>'c1.early s!~i~: +br~h· by 

reliabl'EF and:r:pro'bati've·.·.evidelicEf~:c~nt·a!.Ded~-ih· the·re·cb..tid.·:. ot 

Secend~,·,·.irith.::·~i!J-i·i>ect to· the -.;.t.tf tn·atlii r .. ;de·script:ioh- ot. · 

the rela.titV'il;~1 p·cnd.tione· and ·identtficit·i.on::of ·the :·aircraft~ .. _.,. 

:1 t is unl:lkel:f«.tcftat;- th\f·w:t tites·e::.oav..1a '.fhave ;~'ee~'"·t.hes~ air.;.:;.. :; 

craft::·fn · the"~'Jlla:ri!i:er ana·,_'.·f:rbm. the p·la~e:f;}t~'~d.$scr:f64!d·; . Thl_s/.. · 

conclus!ott :t a·'~based· upon ·:c~rtain ;testift .:ilii·oh~·.ware··'111aae <'by : 

the Bos:rd· 1riunedi:ate1:t-after ·tlie·· .. tl~·'tines·a~':.depds:ftioilir~as · :-.:·: 

taken,·· and. the faet · that··~the"wftne'ss•· ob~ervationi{ lrier·fi·' 

made WHi?~Pd~:f.~Vfng· "a '.;truck ';·'1t :~very ·<Jl'f gb:_:!Speed' ~ -

Under tlla·q;f:t.climstances;' we cannot· accept> 'the \H.'t'nes~ f " · :·: 

testimony. 

a{: •. ~~ ~~· I ,./ ~·· 
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The poss1bil!t7 that bQt~.airaraft could have been south 

of th~ir,., :~9Jlr~·s.~s, Jl,i!th~.g·;_;th.e;: =3~1/2: .,tn:lr11i.'.b..eI8.-: pf .J1n~p10.o.UD.·itte:d for. 

tim&; ·'-rP\ ~-~;:'81. ~a·p~e~~~-·- is r·e."(,.t.ef•>· .-A··r.A.f.iiJJ..~_:·ot. ac:t~iro:n:i.tQ.omputa~ 

tio1n shove .t,pft;~-~:JJD.e.: 1 ~.0-.J>.:' '..f.:~~µ/fi_ci~;11~: ;:li.O,.:, ln .. i~ns;::.t:hEt.dl::!:.,..c'raft:~. 

esp.,.~J~;t;L17) ~~~·[ J'l~gh:;t·: ,2,r-,,<:JlP~3.t~;: J>OSi t,...QP-:i .:Ill\l:All t~~Ptt\e~f-:;:'Ji.baii 45 .. 

miles to,:p;J:._p~~~11_9{J>P.~~r.ver.~ .. r .. P.Pi~~-"-"~Jld·, .j;\~e~:~:~~r.te!lo"o .. tl.c:>,w;n ·to: t·he 

. /-: '·"· ~h~ r ~:1~:9.PlM· p ·,· y~ath~f-~; ·fil i;<~~-~ ti,O;lln ;09.11·.A'f:.1~·:'.ti:~d·: .. ·.9!t; .. a ·<t·h~rm.al 

low...-:~ent.~~~d,~,~ .sh.o:rt:·.L<l.1"rt·'*'~-C,er northwe,st,,,.\·~.f:: ;,fl.S..r~V,t&.14'' .. '.~.; · 
•• . f ~ • •. - '· ~ ~ "°:;.r .. '--: ~ l .•. • • ~· •l..· ~.~ _._~L· .. ,, •• ; ,.,,.•.:.~ .,:.. ~· .. } 1,- ~., '".! ·~ •. ·-~·· • 

·NeY'\•4~~ :: ~J..$_Q:9:Q~~ ,1:9.Y p"ee,~.1i's $;re,,, .. w~_§, .. o~nt-N,.,IJ·1 i.Jlc N~·l?:r ... s~~­

f:r:pm,. ¥'.t1'!,,,.,.:. !.i _.91()lt;l. tr,cn:it;.: '-llf~~~,4.-~d s9µthy,fs~w·~~a.~ !~t .. o'~" ntQ.rth~rn · 

Col~;r•do_1 .. l ~h~;p.~H:J ,.w,~~:y~~d. th;r.o}}.gh .. ~e~.'._t~at. :UtliJl, &:.•4,:;.li~VJ;l~a · 

as ~': qw~ .. ,!·~~~a~ion,~r1;.;t~op.j;H4t,lr~p-g, .. :th~c.:.d§.Vh~ll4u J?.4g:trt. of ... 

June 29. ~loft the ·preas~:t-e d:t~tribution r~sulted i~~>ll.<._i 

. southeast~·1::":f.f. -~~~OV· gt' 1'9~§1> -;-·-:!.~::intro Jlf,)~~~,ff'n.rAr~ z9t)1J.• .-..·, ::. 

Nume~p.'t~ 't,h~li,d~~~~~:rm~L~f.fl:!J.l1?!4· -dy.ripg. t)].~f;•tt.~1;'ft'?Q~111.e.n.a .... 

night,.<?~ .. ~"q!H!:: 2~.~.wll.iql,1 .. $;~~1."R3§~@.:.jipe_:·e,ui,rf,.o,$_ .... m.Pi~t~~•-·. Tlt,ese: 

fac~q~~ _ pr•y:~~~~4 ;Q\\riug1)JY•~ ~Q.: c~lJQ1ngr.-oo?J.tlS.4~~~P.le l()w. · ·. 

and hi_&..h,.,"~~u4.f.~~s~L:: am1 ~J;ig~.er .. ~,, $n:.·$be J):rf~UHtA~~tlJ'RD A73ta .·:. : ·· · 

but the'. ~~n~~}_-.+qft. ~ad :J~eg~~~ ~~p:r~ :west~~lr.:,· ,,,:r,~g$._~g :·:~.l!OJJ). ·:: 

south-s~-q~~V'~~ .~-ll~ s .... QQO tQuW~f;.:;a~~:.?.l: 1.QOQ. ~t-~t-o .· Wegt ... ~ot . · 

thi a area: the X:01:1~-~~, :w.e;r~ 1:~.l'.~~.v e~qepi; .. ·f.o.r .'.::.a ;,'-19014~ bCOt.1'ta.l 

stx-e. ~~'·. -~9..1aJd; ~4 ~:g. .J,~··:-Jh~ ::. J:.~.e. ,.:AJ;J.s·e+~s al.'~~ ·r.~·~4 ! ~ow.~tj so..•_t,tered :. 

clouds. en route b~.tr, well b~1ov flight altitude. · "~LUC ... 

The conditions described were indicated in for~casts 

mado b7 the United States Weather Bureau and both company 

.. • ' l I 
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vea t~e:r. · titl;p~r~JQeu. t th .... Th~s o .,p~ed:t ct ~cl .. t~e,~\E1 VQ~ld .be .Jd.:gli 
·~· , , - ·'· •. -. " <- I .., : . ~ : .• ' ~ . 

So0: ttQ~ed .~4~n4e~~~o:t'~1'. ,1wecl!.e e~ptloteq; sQ·utb ~nd' .~·~~at ttr~":a, "· : 
• • • • • t '• ' .. ~'.):--"! • ..., ~ '/ l~-::.z.. ; ' . ... .,~, . . '·""' . . . . ., .. · : -. . - f • • • •• ••• • • - • ' • 

li:!l·e 4.~f:.1~\i~_n~.9;~ :frq;m J~J:ppv~~~ T;'ft~rq.·~gh M11to~4~-·/:Pr,a"eQott;,: and~::, , , . •. . ... . \ 

and s~~;t)l~-~ft~&FP. J[~a4:.-:itttptQ-r· _aft~r· -.Of.z..PP·yQ:ll.ft1-r!to deNei.op_:':again:) : 

by llqRl9cu~.f~~PEt;.:~·J°:E).PZ~~PB -~-ev~~- W:~$·· /~n~.~c:tdpa.:te.~·.: ·~·· ;1~,:-00~ feet ·. ' .. . . . . . 

with 1+~:.S.P~-... ~A-~A.~t\~~9 c:M~b-~~~n:~~'.i_ll th_e,_iQO.QJ1d~~ h,Mad·el'.9_at,e· t.o ·.t ·~ ~\ 
• o : II • • • 

sever,~ :-~J1Fb%~~9lt~ WA;~ ,f:.~~~S'.~:~? ipJ~:t~e:' ,thund~r:at):1rm~.£~ :·:Th,~ee ·:_· -nr . 
•• t . • .. ' • : ••• • • • • • • • 

build.HP.a:· 1'f~.J91p ;~A~Pef,lj;ed:,, ·~,~: A·.~v;,'31:op ~·~. 3.~ •"QOO:sJitpe;'bl or hU~.her:~ . ' :·; 
• • .I . . • . . . 

protruding ~through and above the· lover a overage. Top· of 
. ~ . . . . . : .·.. .... . . .. : :: 

the l;C?:'¥;~f;". o,lr,,~µd.~:5 t~•sy~~~l:9~.p&t,f3d ~t .abo.:µ;t-'. l.5j 0()0. t·e.et ... with 

go<?d .fV:~!?·~ bJJl~r. -~~~9v:e,, :a:~~·,,1 ~-~:tsi~-~· .t,~·~{.:~li~ll~ f'~is~~,p.rm~.•~ ;:' 1T:lle · -. , 

posi;tJ.P,~. t>f 1 ~pe;1· 1,tP;P1:if'$;S,, ~-~_ar.ly~ 9v~r;~~:·a~·-''-.:t, ~034./.:(~.-1·31 
i.f • • : ·• • • • •• • ~ • • • f. • • •• - • ;. ~ • • .... ; • ' • 

1.'f~.~a,.9.Lt"P~ ~b,~J fl(:).-~i.~~-a.-f t~e aco~~.eD:~'-' ~r.e.~- fU:rai1shed t;aom.e ... 
'•"'" . .• • . - • . • ' . ~ . . • . . t: • : . . •. . .. . .;.. . 

the fo~?.c~s~ condi ti.~n.~-~ .. _, O>;i,e. ai.rl;:lJJ:~ .. :.~~pt_a.~~ P.~s~:ed_. ~b~:i).t . . .. .. . . . ..·· . 
2 5 mil~~ ,.J: a OJJi~·Wf;J~\l; .bot:.;~ t be 1 a~ e!d.el'l t .. ~ .. '. st t ik a 1'<8 ew~3mf nutd s'i a! t er 

the 1:J.pg$d~Jitpgogµ:v.%1.\l~• lf:-~ ~.:t~t.ed,;«.-.t_9:.-~.t~'a: _low,~r. ·~loud :·coverage 
• ) • t • .... ... - .. • • • • • • • .. .. • • 

com.men9,t'd ':}w,~l+(~~nuJtr.Q~ .. ~as .. ' Vsg~s. w:tt.~; ~.nox-.easing oave:t'lage:. , 
•• . ..... -. • '.. 0 ,, •• • • .. • • • • .• • • • .•' 

from H~ v•~.{(n~ '.'Qli,eokJ ee..~-~~~:r4,. ·.b~~om:lng. nearly .. ot.eroast.'.\20~2~. 
. . . .. ·.. . . ...... , . . . . ' . 

miles west o~ :G~~~d o·~~YQ• Village .... Cruitsfng ·at: 19 ;·_pO([k : 
• '. • ; • • • • • • •• ..~ .. • .... f •• 

· .. ·· ' .. 

feet ~e ·noted· ~e,v~»al: towering cumulu~ ·oloudeI end· :ot. :·whtch .. .. . . . ' . . . ~. . . . . : . . . . . . . . . . . . . . . 
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and otb,eJ'.s ::·:f·ai--ther east ··alid northeaa·.g~; ,, · tIEi ··.,§t:f-Uf·no ·.1:'b"cii'idups 

west .. Cff ·Grand ·canyan ·:vtlla·ge;·. ···He ·es~imated tlie. height .·of'·. 

these to· .eq;U.:al· ··ot;. excee:d ·25,'ooo feet an~d.- ··a't·'a\t1eci· L:t;h'at· ·.they, 
· appea·red· t:-o "'~s:t·!'lm· be··1n·. the -aott:ve :,o~\"b.1lf~}d"frit~1-:cY,~t1•sg:·•· .i-.,;·g:9: · 

was unable to .estf:mate th·e' .:&~! ze· ·ot·' ·"th'e ·1&fiU.Htt~er~t<o"frJlkEi' re11~ft1:v·a 

to d:lamet,&r1f ~engt1l~ ·c:·ctr:,'.w:t:dth:• ,. ,B.alt>lJ·~'' 'he ihd:·a1, 'tlh~· ~top~ "of 

the~ tov-,erc:rrst:; "'..-w~fs ·app~:o·&cf'.Dl~?tiel-y· ·15.;ood' :1.t:f.thI .e:;r1Jw 'lire~ks 'btit 

recalled ·orfe~ .such. tfat·e~k" thro·ugh~ vhioli' ·bJe ::1:faV' ···oz-andHC.:anydtt. · 

Airp.ortr:;~ :io·dat-.ed. 1·2iS:i.;m'1Q;ea:· sout':hwJ:Hft··: ·d:t: ·:t·h~ ra:·o:c:tti~nt:·· ·a:'.f-~f~\.'. 

The f.O·aptain .. tlf~tated t:·hat· hea •o-per·a t4e·dr- iCflea·r ;-tt~·1 d-~rt~lfti"s·· ·w!1~h no. 

diff~.c.ul:tY': a·s~ hl:JJ1J)l:ufs.ed. ;:west and ·so11thwesf~,:b'.;f3<~11e ::e:&d!a~-htl:· :: 

.site. :· 

:Otber . pilotf!J t1ying b~U>w 'th~~;bV~i-6'al:stmJtfve-l-1~-Jt'h~:'-; <1ril'.ii'd .. ;· · · 

C2inyon· .~saw a:: :e-·had~nic1 ~a;t·ii:i area tt:6 e'th'e" wt$1&lt.'·: -~ 'O:fit~ "j1llbt; s'i.ld ·'.·, ,. ~­

there vere :b~i3aks: 'ln ti1e.i · ov;~toast · \tfth exot$111%~ti~ 't:ls:l b111 t.-yhi hi 

below it. He added that the .condition described exist~d·:' in· -- · 

all dire.ot&:,o!lis :.· ,t~,_; the· 11m1,t-. ,i. bf:. his·· vi su~ln a 1l!>t-11 tgiw ·!l'Jlrbii'gh 

ThEh:.s.atveral.'.na~e.as.! 1 01.7damage;:p~e•ioda'l;t:·:d4hio~t•1a1:~tttrmed 

th" .foun4:•tion·_ for;,; a(· successf.ul':'a:hthough arduou1~; analrytfcal 

study r~la.t:tve 't;o the infltg.ht collision sequ~tioej; tlie f.·ex­

ten t a,:tid- '.!Elff eo.t ·rof ·tile tcoll1 ef o-n damag,e l ~,·and;;~ttie (=1:f.~'lat:tv·e 

attitud~S' o.(· the·z:aircrafrt.:::at .tbe ':lnst~llt:no.t impact~ ·.t; 

The . i ni1tial ~mpac·t :.· o ccurre·d with. the 1)0~7 . moving from ·1 

right tQ cl•ft ·re.1·•t1 v.e ._to _the-.:'L•l049· ·and·,:wi 'bli ·the .,.;L-1.049 ··, ·· 
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·movh1g ·to;·:. the_: i.;;dglt~t-'..·~4?-i[i.f~~f::J,:°!~~~tf.,t•v·t,lt)·t ;n.~. \})C~ft~ .. .,,_,:,~rom 

. :$·nalye1s-~·l)1t_ Rhl'~-~~l::;~;~ti;l~::g;.e'~·.1n. 1.c.:o·•~.1.ae~~'~:~~b::::().~:;1,·~b.c.a~-.o·ns£: 
. . . 

'·'- if;ir.'~t.Yo~~h~~r~ i~D:V()Il-'V:,~-:;:the·:.,n~n:~e~·::-·~f,1?-' il·~~4~lng: \\:~g,e:'.c ~t·~--,~_Jte · 

L~l:049 ;~hd~ 'the il::e(:t·~ ,ail er.on·: ~!·,p:: o'f:\ \,th"EJJ'D~r7·~··:" ~· ~'l:l~~~~~~:~;f-_ .. ~;~: 

:~ ' .. ~}"l'~·~~ttit~~~ :~~~-~:9lfer.:::.8µ~~~~ .. ~- <~:f.r t·he 1J>;fl~!1::.~a.~~~t:.1 wi:n~~:-~;~l~~~!l;k/· 

.,t:Jl-} <~pp:$l'- .:~a:(0.'.f; .. :_·f-~1telage·- 'Q.~i;.:·t·he~ _::Clb'b&'1l&&il.fi..t!Qp:1 wt·th d1.~":l).~.~~· 
.. . . : . .. . . .. ·.· . .• ' : ..... 

grating f oroe •. :W~tho.ut .·.~qu.:es·t.i op;~ -:itih! $;; ~for.<J;e·t· .a&i:up:ea:·:.:q~D)P,:~~e.jie 
-,!. • I• ' • ' • • .,• • 

-~:-~e·t-ruq'.t::t}.Q:Q-';._.(i:f::: cthe. ':af!t .. _:-fu~:~~&'ga;, ':~nd> :d~a~r·oy.~l!·:! .~h~_: .~tructural 

·· :int~g.11t%y0_ -~?~0~~00 i:ef:.t" :Wllng .. :co:u~e.n, <pan;6"'J;~ ~1A.s:. Ith~·$ ·Q-~:~urr:~·d:: 
•• ' • . • . • • •. 'i• • . _: 

a:n:d; t~13'-. ~'.~c~af-1t".;:'c:o~~f.!n-ued~ ~:to:;, pass.· t:Jsat·erall:y.~ :the\:lflf,t./~-t-·n . .~ . ·. . ... 
. j . ., .. .a.Ii"!' r • -a~.:," t~' ";.&.h . :C ... ,,.. ~:, "'·,.' '·· .. :. ·4 ·.& •. :\.;,· < , .el.ii.·. A ·t,.· ' ·f -· ·~t:[t&~;.L~'i :~~Y<09' :o.L' .. Li;;" 8.r; · Ott;l.} 1~8~i.1.~;-..a30.·n •att } U"u'EJ· .i'Ebr:;..,· W.L,D:g'. ~P. .. Q. . . . .. . . . . . ~ . - ' 

·, ~ fH:thEf{l)!P~7<~Am~d~f'-',(jt;n 1r~ .. 0t~).:.1~~e·ar~·,ng._ ~?J.Cd!.f :·piceoes; .. of::_ ··b-~t~'._.~C,o.~pi\:~en ts. 

-n~~:b1:g~.~hi'&~ 8'.•m~1.::t~tnEJI 1t·lfe. D .. 0~7.:··~Noj,~. 1~,pn:Q1PPl:'~-'er :l~.~-,i~~:~q~._,.a 

.. ·~ \'::d~'!J~~ ~·:.o:~i.-. e~1S1 Jin/ "'"·~V~rea·: :~of ... 11ik:$:· fa,J:ttJ>h'ag_g:laii[~ .. ;~comp~;c:'.~.exf~. 

, · .o-£: !th'e' r:,--~104~9~.: ·r '.l~t~s·;:~e.~ur~ .:s:e·q~ueJJl1·e:(p~cur:r-~d.;-'d'~ ;·t:.~ss~::·:t~_an 

.<>~:~~tu:Lxt~ ::::Jth~~dt!d: :~Jid ... ~'i·:i;f sueh a -~•·n.rre:r. ut:li:Q;.~, 1~an· .-·:t.nt.e.~lp.ok\~ng._ . . . . .. . . . . ~ . . . . . . . . . . . ., .. •. 

0 f: };:tbt;J r~·:a 1.r a·fia.~it~-: ~.1.~"s '.~~1'~.ti~~l~. ·-~i.m.pa,s:s.'-b'l e:_·:· ...... t:-. :: . ~ ... ) 

:-:::·~-.:-~ ~ .. ~m ;th&· eJa~ent· .oif'. d;:am·~g:e,.; 1and:~f'"ii:li~:.:·l.04a~~q~:s ·d:~ ... ~~-r:~o·µs 
' . ' . ... . . . . '• . .. . .. . 

~-oD1p.od·Ebi~t.if •~--~tth·e ·)g~o.•_~ .. ;: 1.~l\e.:~d'Q:l.1,~~i~on 't~'i'.Pl>:~.~·- G~P;~~···th'~ ~:.·:· 

t us. e·l'.ag e ~ o ~· .;.th~: ::~~O.n$.\:elq. S,(.~f ,qi>: .:::~1~.dm j.\le~tr' :~'.f1.0i;war.tl /~~- ':-1.+~~EJ · ... ~a.i l 

-:· ~-: ... to'- -~oa~:;r;h&-·::iP;•t~:.~.d$~:bi ·:d~;g~~:: _i:The '· c.olkl<_~-4.~,_Q;n. a:Ld.o_· ca~'sed; -t-he 
' . .. . , .··· . . . ' ' 

._ .. emp$naag.e ;:~at ... -~~~.-;-:Q,·~J;l~~~:p;a ~~,9-~ :; t,~ ~:i:l e~~~~~=-~· :~ ~+~;~·~ ~ .;!mm~<!r~·~.:t el Y. 

· ·'l'nf:a. IJii~o~a:e:t ~,tlioli >~.p:tt¢hed .:-dow,i ·:.and·; t.e.ll i: o..~ ,'a csb.oitt. :if;:~.;:r.~w.:~rd 
• ' . ' • .,o •.... ~ • ' •' •' : •: • • • • •; • ~ ·:I • # ' • • ' \' ., • f, • 

· tiraje~t<:>r.i .. ~o_;.,r~h.~ : ... g:~9~~d+:·':,,. (f.,9;_~s1:4e~at.19n.<.·of : t;.l~~s:~.:.f.aotQ~~. 
• ,.,.., ' 1· · t ~ • • • ' , ' '• :c.. ·••' . .'' , ,,_ '' • • ', • I ,.. I 

.. ·\ ·-: · . lea_d·s. tn-e ·agEJ,r-~~---~Q~:~:-~-Pn~.l~d;-e ... ~~t.'1fl~y.'.~lle "oq;11e_i_o~ .. Q.cr.qµ~~eg _.in 

space over a position just west of the TWA crash site. 
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·T·h.e u.n! t,ed:f a1 ~,c,rat·t :'. ,ap~-r:s ~.:tor ~a V,er{ :~~$ ta1ill e(l, j l:~.jJ'$:er. 

~~rt!o ~q11ally·:~. ~fl·rriltl;tta"l;i d ~g~ af f:~.~,tb1g . fJ.·(t g~~•·::i Me ~t I :S>~ · l.t.,S 

:lt.~t ,_o\Jt:E)~<::.Mb1g .~.e·p4riate.d ·,drrirf ng : .. -the:;·tOo.i1,i.~aiji}J1~-,i .ta'll.a:·, 1~·: ap~ .. ., 

p,~"ai's~ liik~•LY ·;t.,ha?trt ·th&';' hbr;l:zi">~tal. ·s.ta~l'l.it:z·e~i- q.:frut_il.~~:;-:JlC.~7 '. w~s 

str~Ok<:.'b~, ~pi ec.e~s·/· :tJ.orn·L\or·r,: t-he:' C:c;>,na·i{sil.:la~i;-An .. 'f ,, .~[t;~:.rti~ :c.a.llrs~P··. i 

r.$a1.e~na b'i~e.~ ,t h~·:ttTi .~laibe/g~ ~·bot t..b:e . dl.(Eilf':::b)·J.W.·i ng;, ~1teJs t~i.c t e.d; ·:St:4tle:l't o..n 

e0~'hr.ol·~h £t:t.'-·,!s .. ib~l;i,alV:e:&·cblttit.·rtheJ'DO~§/•; ... ;£~e~-11 l'S.l8.:s -1s .. t.~:~p1'~){· 

~:;·,'.J:lr_opa.hlyb .. on~_,a-·: ~wrnf'hg; p:il!th:.·:·' tt/o:~:.t'.q:e .~no:m~a,. ~ .. ;::..;).'); .. \ :,, .. : ~<:' ,,,:· 

,~ :;·:· ...:· >:--<F:O:r zd.amaig:e:';"t.o} :h&vc:f·'l'~su__ .. 3,;::t'.e:d-::.as ,!d5e:ao-r~'batiJ e.ar11.eJ!1.,~~nd:. 

f eP·r r:o 'bher -':&re~ ea l'.ii o lliil::v:.e:~ q:ut-ca:p ed ·~nf,.l·!igh't1 0,oh:\tEfliC'-!f.i, .: .~tJh~~t '.: a.~ .. r~ 
. .-

J~~S.fit: .had'.- d~/o )x.~,._ .fc>r·':el'l:t!edr .~~~.n1 a· ,:c Eir,tai\DJ";: mannie.~~· ~.e-J.lat!:~.~- t:Q·:; E 

':·e.a c:pJ ··:other,. Wiliie.nL, t.-h.~- ·e:o:ll.:!r.s!lon ·, i~e:cumited ""' .rf .JAd:d·! 'fb\;f:tll:a~-1];,fa .~eind 

~ ~~ J ;!:.nd e.p e.nd ehlt·:,. .:-a fl ":t h9J ;'m&1t~cn~ ',:ofr -'JlaJita&~/:t .rtal· r:s.::1tu.dBf:. _,:~~ s.· .. a.-nc~ ct1 daad e 

t.1_9el.art:;!',v .. e1 :t;o ·:1b.:~~:~:p~ppLl·~P1 >eu"·et~~c 1.Rb.1th1 ~•S''bud4:;e'B.1 s~a\v:::e;· Jlp.a:r:~Y-'1 

id:.en.t<i:o~air '-~e~:i~~~~ s~.eJ.::amd v~e{ ·1to:: f•th:a ... ,an~l\a b~e:tw.1o.;~~ ~b:e :-'" .. ~11\<tlt,,aft 

,,_·at; ..;:the' fiihs:dlalitJ ';O&J ~mnp.ao1~.~ r} TJi018" '~eaigwe £.:'.lialtf f ~-~Q) J'.t-Oi 'Q.e.'. ~a~; 

p:r.o:;d.'aaft:e];~~ i'2 j~ .rd E:J~ee s: 1-;~e1,ativ e: ,t.o. 'b·be fJ;00.ngl:t"liUd~nlfl.'. i~$.~~;.EJ: .. ·: 

From the la;y;cnitf .~wo-r.l~u.Dia tali.fag '::the r·&•fld;g,lt~ ·_;_QO-Jlt,e,.qt :. ,. 

. J·ar·~~a-, '::'.:i·:t ;:wiut .:;determ5ilied:.t~t:h&t,-~ ;,~th.e: D.O:i-7 :·J:~Eti;t,: td.Jlg H~e.;s. above 

th& :l.D-l.GM:9:- r.eJ;~art'!.ve.• ,-.wfi1fg'. .:.pl.iane .. Oli >:bhe -~\C~"l ·:wa.:~; ~Cl~.~d: :'~'P'":'." 
. . 

.:~,:pi;ox1'.$a ~$'lf;·~·2&·t1cb:JgxteE»$. r11glit .. ,w:fng Ldo:wn112jeaat:!:ve.,.·tQ :·l~.4$. '" l . .... 

"· :t-1049• :: T,he .\St:ud:y,: ?:~iso· ind'! oa teci· btbe ~Ja.~rcut•e..f;t ~~l.terEt· i.,:.o.,~i ~nted 
.. 

:· _. ;. s·u~ih ntha t '.;the· •vet''b!:e&.Ll ·. di·$tande ::·'b'.etwee.n :·'.ielllP~nn:ages, ,::,~i-:: 'h~. 

:: .. af.r.c:Paf t.\"W&S :',less :·£ban '-·the.; :V'e:t..t1.o81 rdf;stal{Ce~.rb.e'Qwe,8.%1, tlJei.r 

no-se ··sections. · ·The .. di·f·fererice ae han-.··angle .iwea ~:etween. .5 

~ f J f f 1 

and· 10 .degree so-. ",.It·:·.1a .impor.tant::t.o . ::recog·nize tha·t 1ib.~. et.ircra.f~ 

. ._ .!:· ... r u .. ; .; , ... 
'. • .. ,1 •' 
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at ti tucle s d e.acu~~1·ll.ed:'~ f~-J'-~ :rejl.~ ~.1.Y:e: ·,9:r:·: .~vi114r~ :«:~e¥~-p.e:Q:li-.:- ~o. .ea:.9.~, r.9':JiAJ~f.~· 

and do n·1::1t neoe"s~&:r·!-l~,, ;·;refl:Jet< ~:h~_li~·- ;,P#·l#..~~Jl ~e,tf,_o;n.~ .w:t.th~ r~,:~~~-~,'t 

! ' ·: ! ~ ' 

c"' tB.EfoaUse'··;·-s:Q:~U~.1.;Q.OIQ.RO:-lla.Jt,ts~ rRf tp~-, \~i,r.cA'1t:~i ·~:e,_f,~. ''.~q:t ;~:~~·' ':-' '; 

ooveretl an4 others were destroyed, :f.t was"'1:t>tf?t,ppssib~~.:(~.~' 

determd:n.e-: \.oo~ple.~ea.·y <~d1~~th~l'.~i: _;()c;rt• :q~~~-~A:~Y' i~!:-1.~µn·qt!.:on;. ;.pc;.~P,~~red 

to ei theTI · ai:;rarafrt:1 'bEti:1~Jj~~ J:Jl1JlBtQ:;t.•;.'.'.ii ,~~tq~,.~_p.-"l;~ xRll~t .JJoul.a 1?~. .. . ... , 

exalJliUedi · -,-t;.be~~' was..- n.Q:1,~~~1i•n0:.~ tQ~ · :.~aJi~·~:~;t.11tPlli .. ~pt;l.:. ~-~P·lll) ':"~*-: t .. · ~) 

the ev~3d en··o tk~siir~c:J®4~lng ;:~.liti ,:!&i.~.R,1 cteA~ J•~:P 4'L~9 ~1!4, .Jb,1elJ~if.~A·, .. : f~· , .. 

. butlysf\a "Of-' -J.~ f,t·ht:t: ilPIJll~t~·~~b,1~· 1~eS,.:;~h~t."". ~tn.f1Qcr~e,.t~ c;>,it (se,e , .. 

a ttao'lUne.:ift .:'.2, ~s ;~!fe:tierea_e.e}~ ... ~$-~~~u44:gg .. :.Bt~o.~, ~·~;~P~l'~a, .. ~:i:P7: .: : 

dicate:s .:tbatlJtl(e 6+f:oreea·~tu(l·on.4,1:t1ffi1ll):ft·:f9,r :'~~e r;f,l.tf&~~Et 'fr~,r~ .· 

reasonab~Y' alecuratfi•· L r·:n·t ~b~wa.1-.bat .<\b.~ tw.9 ~,,(_l;fg.~'tt@ ~~(!i;1 

part·eEl r-.L~~ ·,~1Ange:bea· and ·· c·liill)'b;ed . thi'o~gh i:-;,Q.n ~19,~~~c"~t"c.:!J?P~"~~~,~ .:~ 

mately 7,00·<£.!et tllidk toi.;;.clea:n.t,qo:pd:t'bio.~s~·~ni..,.tti~·jA ~~f!~~!o~~~1 

oas1''.;wastJ~1oc!l~Yi'fl;·natu:re;o;;and1r.:cc:rbf$n.Qd i-,to tpfl>~Of:lding~~~s.'f r,,; ;! , r 

ooasta1-:,;ait~·~·· ::;.:Ther$8.ftery 1ithe '.;tligbtaJ, ~.e:xo~Pfrn~.grt:r,~q~en J.n·) 1.::·: 

sea tter~d olt>11d-!1~ '. w~ren !n'(i clear· w~·a.tb,EUl -·as, i t9ey-·. qJ.iJ!!BR~ ,:-, ; . ;.J ._' 

· ' Clear 'tlea therrf a ppe af S.Es t..0<:1 ha V.~ P!F.!#1V afl~,4 .e_. S~c· f>f .~4'f-,~~) ,J -.;, 

Vega.a··' S'.'l.on:g ~'th$, C:·olo!rad,o: R:i/v.:er~~ _t-~0,;_,_pe,~r·· Ht;Lve..e:u, p,ft't9ikJ b1µ~~., .. l;>e­

aoming . overcastL.wi·1th' .a:-:. ·rew::b:r~e.akt=1.· 0 b~;g(ip.:pji;a.g -211 .. s;l>;p~!Pu <!l:f. 1~1;,~n_Q;~·. 

east of;· ·Hava:·aut· O:rerek::• :A1ong;~ t.h~e. P~~p,p"os.ad rout~~;: o''J' TWA;:1 ;~;. 

and UAL -718,·, scattered: ·oi.c;udsrconunen·o._ed .~hoJ~,.tl!Y·:~·J>'1;~_t,'. o.~.::.':-­

t.he Cal.if qrni a-A:rlt:zona. ·bord e·r·~ . Ea"~;·twflrd: t:·here~ro~-, ~~ou~ s 



Hi<i±:eas~~:: to· '.bro1e~·:11~::-:t~.~~1 1'ov-O/ra·a;·eJt~ ':w!0c'.th ':S'·bme.1 :br'saka·-· ;in:· ~he 

Grlincl~- ·ctu1y·on··-~ar$~~, ·:t:b'.· ,.soine'.1ibe)tr ;eas.,t ... q,,f'~ tthet:..-~:":e~tdent ·site •... ~, 
. . . . •, ·~ - . ·. . ·"' . . . . . . . : . . . . •. 

'' •• r• • 

·~ops of t~i.s main weather· oo~·~~age were .. approximatte~y.:.·_~'.5~:_000 c. 
. . . . . . . .. ..•.· 

.. ~~et. ~~t:.th ··sev~re:~> lh\r~·r, Il.·~yer$-~ ·the~·-1ow~st':}?'etng __ ::~'9owb·:·2~;ooo 
t .. • • 

' . - .. 

''lft/~thwei:i--t-'_ :Qt:· ·,G-t:8:na 'Oahy;oti) v~~11:~g~1;s i:t;·~. ·1o;v:tfr'. :;~·Jl.EP<~Eia~ti'er~J-; -J . 

p~rtf CSf(. ~zt.Ethe :.iifa':fn }Q~b.tfd)·~rl-;a~y;o1tt~_;·(~~;~~ ·f~;&.-~'et1 '.G_1ff ·:i:re~e~.~v:·; ·. ~: 

s c.~ ~.~~~+e4~H.b'\1;1 icUip if .~:a!pp9~c~~sC JJb~b '~4fa ve. '.' e~f§~e&J·-~, .. E-']!t' app~~ar ~;,. ~Q- ; 

h~~ e b €ett.:hidl:t!-:t d'a~- 0\7-!:tli~ ddtli~r~>- flitSr-:t:tt'~.faJ·s ~ i:c).:jf:.ni·t;• -'lf:~he··:2hu~-~d~ . !!~' [" _, 
. ... .. . . . . ... . 

: . 
ups w~r~. app~rently termed. in th~ lower olou~~, and.- p~ci"~~~~te4---( ... · 

t~~6~th, ·.~lld::'lfllbVJ 'iihe:m :'1f0',.8.1>f>'il$~nl•a\~&'ly<'125.r~QCLt>~e~,. '· '...,n. : 

airline,;i_d~ap'ba1n;::id'e'scrf.1fe'd ;i<t;tl~'(.'li~~-te11;nmO'rl '--·1:>~t.J1du.,p,:.:~-~-,-~;4,~~,,·_f:, .. _f .· 

but . of' 1a'rt. 1'tid'&'~&rm:htii bli& iw1~ijlfJ~nd ':i:en~i<~•· r He ·cb ~uei~d. ':t ~~'. · . 

:::r;~::::~:v::,::::::n:::~;~~·:1::::::~~:1::t:::::::~:~:0~~~:·:·:· . 

a r~~·n')~r.~a. no~.thwestc:o~·'. t111~a:Jposf,ti_o~.,,1 I~ -;:_·!rs. &l).~frEfltY ·. : .. · .;- .·:: ;:. :··. _. 
. . .. . . .,. . . -r :.., . . :. . . . . . ~~ 

likely\•; thl 1v:: t.tie(; :tat n · 1 a.r $.a hwa s -r f 11Q~ t-:bb'e ltfJ build up.'· no.t e.4. _~·by ~, t·h·~· -c , .' · . .. . ... . . . . . ; ... 

captain ~)f-r~m";· al>ovei t• :::.p11 b't:i:L~·t1y111g,~;·btlC)~'L:th~ , d'VerQ,.a~.tL'. e)l$o ;.; ::, ~--r_ 

stated t'1Hit.-tthey -·saw'.;" briaka in theioveroast·\ribµt! .. ,~bat· tb~t~ .. :·:. ": ~ 
... . .. - . .. ·.· . . ,,: 

were few. arid scatt·ered·., ·.'l':hey · o'~'s•tv·e~b~that · ith.e_. (l?Yer~,· ._;. 

cast ~'bh:d.:1 t~o:h~ e'ov·~red 1· m1(?J':t ~ttrno:t~; a1l·l:H>0f9th~;·.,,G:r.$114 ·o.~u1y~n. · · ~ · 

·· 6 ~:r·c>1n·J tii~~ ·'· 'lt,,.fd:e-hc~ · ~·v.aiiJ.a•b>le~:1 ':the::t B~;a·~d.) ~ts. ~~,;~ 'fjhe p·ptf.n4..~-n 
' 

tnatu·ih'e. · :~sa'.t:M~i:r 'o.on·ai·t;~ on~; a!tci 211.000:_ f e.et. wo.uld, ii.ot -hriv-~_ -... 
pre~l\idi-e.d'1 +·~!.g'h.t.- ·1-n V;~R·~· c:ondf t.f'otis, •:l·n;. 't~is:i~ao .. cdd:ent· .a~i-e$ ·. 

but tha.t' <H~vi':a~lbh.s inaY,: ... ~$.v~.-b.e~n'._ ~e.quir:~d-·.1.·t~o .:~~roumvent .. 
/- .. . . . 

. . . ! .. ' ·~ 

J f 1 •• 1 
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'

1·n.Aeaof.C1Uig :to.r e6mp~ny 0 protred~~tl!.sf,1Jnf. \tf,~4 g.*~gh~f~:w~re.:, lilR~ . 

· pe~mtti~a.'~ tl:>cltl~~ in ,fn'e;truaent:"'.~we~,t;).~~~· ~UlP.~i~ioy..f.::··'-~tie. '?:P~ 

erAtlnk ~~f·. ll0~r·'1lyf3·•, :·· ·Si~ilar-lY·!J:-; TW,.+::.P~''"9"~~~i~-~r.;g>""~glu~fi'~·;" :. 

i'ftli\tutne'ift:t t'1:1g{b:.tuJo,11dte~.:· th:e ;f·ai!l·At:J ,eiJ,..,a;r~9a;~~ .'9~ llP~9~P.J :~-~i;s·'} .: ,; 

Flight ~2~·--wtu1~t .proceead.fig;;, ia~ ·\~he t.t-e.;~·,,'.~\i :$l:i•2,~;9.:1-df'~t-!2 l!fo;Ji~. 

Cobljff!ny, 0 'lftfd e'r tt~h@F· teo11d:i:t "~~nl:I:~·· :d~~~Bu Wf:f <:!~~ £~~"'-' r~9JJJ d~~p,~~]. . .: . ' . t 

oce111:~a;~ ;_~bere'fc:fr.e\··I!aqud~.edJ :fri(Juft;lf..~t:t; ~~~5J~f!.t\li~~~r \Pd:_~i~µ,:1.l: 
. . 

flf1gb~4cu1~'El~s ~--·· ,, ~~ther;-,_ 1·:hc·tl?s:HUl1li.J~·:e.:~y1 tJlA'i<r Cl'l\R~~~1\~ jfl·'1~# 

pre+l;o11:~y\i:be1inJ ifn:l'o~med:: utillait ~it;;~t~lll~~';edJ:1~"1iflA~· ~;'·~,, ~.H~.r~J1~ ... ~ 

'.'~~ll&~~l't':tt~ear·:.~at\·.-:;2Q_~~aoo> foee"b.·~t 1'Db~, J'itQ~q"c·~~Jt~erE!,~q1:::E! 10,£; ·'lf'.f~~ 

ff.:~ l&JS!?tt!?(;)Ji;: "tia iht-ci. J'e~\ f·tdla vvEfa ~-A.fit~ .·~s•~@~;~j~.9~1'!.tt, 1}~~q~p_~J'$1· _.<j> ~Pt"! 

oedures, and· tg.o--cjd1 Vpfclo·t·l~pre'._Qlti1r.tt,1~ "•t 't1?1qt~ >~,J:,~:.g~t }}'{et~, .. 

operSJ-ti!tg~-fa6<tdj.(lt;:l;ri°g: .. 'bo z":1:V:Ulies Jp.~e.o,gt?i °t>_!_4J J_f 9;J; t:;, 1f~lt t9C),IU,,f.tiq~e 

when f~·th:e .~·eoll'.Pflei a:n oicur:Ved~- -~. ::, J· .-: ·· 

The .. , [a st::) I)~ a£'1;-ilen) :pep 01' t ~·~f:t OlJ!1°~ •. ~oc 8 ,,, 11 g ht 1. ll~ ;t ~~ "7r eq I 
'· - -.- ... - - .. ·~.- ,-~ . ...,- ~ ~ .• ·-;;"'ti _,_4, -:·:.-• ~ .: -~- : ...... - ;-, ~f. 

at tn~~rt:tJii·e~thiO~epor-t::·w§ES g!,V·e~J ~~li~w §f.99D¥«i~ ~°1i 2,1_~99Q 

f'ee·t'.l'::s A~·~,h-~{J.gJi ·1ilier~~':wa·e.111tU>:~·; 1re.~·~we~~pt, ,f9~c.t:~i~h_e:r: .~<? ~ 1~-.: l:· 

main a'ti' :t,hat~.: alitt~thle'i ,f,n; trhe Uia:.~t>n:\t~o.i~J.ed, ~!lcf.~~"':>M~;th:. ,resp~ct,, 

to .Ai<f-"\.1tr'a~f:t1~· 0.btrt:rol:}n. eaohl fO.o.Jn;pa:pyg ;QJ·~;. z:rAsPJ:f 8: · :t;ha tu ,i.t i .P'J~ · 

not-ff1 ad'' '(ffLtl;tt: ,·~1,111 tulle ~h~ge'lf') B_eR.Q.:µse ther~~, ~tUh no,: ~p't-i,,~e, 

and"' -Hb! lCtfo:\/·tf' :¥»ea. s'or:i:s~:-.t.b~' ·~,th1e . :"f:lr!g0ht-a· . °b,Q .. P.1~t~.r T~;l,,;ti~t_µ~(i;e~~t·· x~ ~~. }.~ 

considered reasonable -t·tt~ fb'-e:l-d.eve; ;:the.it. ,,the oolld.sion, o,aQiq;-r~d, 
• ' .. :,- ! . •. • • •• l ~ : • ' ' i_, ,'• - i ,_ . • '· ·.... .'. 

Oon'sfd&:t.f'ng · :eaoh f:!ifgh~ls~i~-e·st~iJU~;te.- to t.h.a P$inte,d .ne~~:r;-_t, 

together with '"S..irOrtrft performance, ·.ft. ~P!HHi·rs the, t both. 

' ~ '.' 



.~.. . . . 

f lf gh ts': ·al'iouid. ,·. ha•e f-e4d·h~(ir, th~.·:. ·lin~,~ o~ .~pq.aittioJn. ~RPµ "\i ~.·~ii~ .. mi 1 es~ 

or· 3:.;-ij2 ni!ll:u t%il" t f"1tb~ · tti!J..~'J ··•· hi-th er . east · Mb e.,_ t '!;h~ i ~Hi ~·l'P1'··" , 
oc;'curr~Cl!~,< 11t11ottg'h'· toh%r·~q a·i-~'; aev~:rs.t: ,po1ssi l>i-4-i·td,~~; '1·.~,9 ~l~.$,~.~·~ u 

ni te .coribllft%l~Ob '11.er~1 lb-'~~1;i~T:i18.e,h$Jid!s -.t·o) thei cQ~U:$i~~'JJ>.f]· t;A:~;:ttr~/~ttr 
. . 

mf nut-~'·, a:ilay-t 5ofL' t'h~Ettl 8'~ ratr'o~a~t.V i(lne .p0 Si~ifb.~J..f.1ty < :t. S~:; ~p~~- Jr~':.~ 

could li~1~ehlre;~h ~b·~il$ed~ -11~1· Jrililifl~U~~ri~·gt :t:at>{pr:o~4Jl:$ ,_:\JA~fe~ ~@::ft~~1~~·1 
vi eJ'- ;f'd.1-1 :tlti:i:; p'ii.S:serng~1s ,J 1ll:--a/t:hougll!.: ·vhe1 '.'e,~14:en.~~} ~~-<$:x,AA'rt .~Nl.f~Tb i~ u 

oi en t \t~tt a:~fl. 'bkbl·'l~filiJ -bb:~!Fi:Jf f:&)ct·~ J. ;AnoJther pp;aJJ·~:b·irltl ty r1'Sr ,t,ba1t;· .a0 ,. ,,, 
. ~ . . ' . . . - . .· ... :.··-·~·-· ~~-?'.'"· '~ .i.!i: "\.t ~-, ~·s.-. .• -j ·.,_'.,.._ •. 1{ ..::..? •'::· . :,. ;.. 

m·e~ t fi '. 't:h~R lifi'lll ti.1s~at1£1oti:w~tS''it·~:fns'tws ~vh~)olf;~·al.p~~ed:" ,t:A8-x.t:P~81iF:.~~~t1r 0yi q 

dt. t~~- filg'lit·;sfi .-l~'sJ.Z .1t11.~.lird)'.:;~~!s:l~;fl1i t~ z;o!f:o~ t~'at,; L~:ri~··x,0~3:;:~q~~~tP.1~~,+4r 
ups -~ 'fitt'1~~ li~f ko~~4:rtd ~01ah~dn' .~:!l~!P'."'t;L ·:m·ay .dia:v ec i~·e~Jrl. it~.Q.d.;. ,(;,dze ~i\%1i4J.q~.;fi'2 . 'i\-A~-~. 

possession of the last position repctt·Pil" .. ~acie b~.t@~!O\!~f 5 "ttpe 

subj ~ct.~·-' f figh'.t)iJ. H' ·ifatjD.:t;hetin&ta~eo~batfi'Wh.en,:::t~lJeJ~f po;}~ · 
.. 

wer~ iti~a& .. bot/ii S.f~c~af:t ifti•~ ol)ei'a.t,ing :at·.:>24iQ09.1.1te},,~iJV"1(,, :; !''. 

on ooft-.)..e:tging:j bofir'efes, 'anar: we~,j\)~"f ·ee;tfmaibfng-~ ithe ·~,f;~~~.~~A·Depj._,,, .. ·: 

er·t-' a:t,·· the .fuh·lne~ ~'t11m·e.f'Jo.iia,.,=·aa.v1:a:ed :nt&i ther:~.t.,,l:!g:h1t.:a o.J_,: J.J1i~~ .. 

s1 tiie. ti or{~··,·'. .:I·n: 'b-~yns'.i"d~~lJig~,; :wh:~"~'h·er,: :~.r_, n.plt::; ·thi.c.$.: Sc1APlli«il.: ·}laye. 

be·~~ti· ... :abtie·'·tlfe' tta:rrtc c:ontro~1 c-0.n;9·e.:1,-t:.) i:t·b.e ~on:tl!~J.:.~Af t,~, ~f'r; 

pre'se du,1fi1«3s1
./ arfd 'lthe -requl;r''fJ.ineht's 1·fi1i:vo··l";ect·tq .,p~q'.VJ~.~. tp~ s 

Air Traffic dontrol undertakes to separat~~~t~ t~~~;~~. 

wh·en :!. t Ts" op.er a t'1ng ·in .·a1co·o·raana e -~itn a;ili, .. tFR. ol,~~~~l'.lof;l 

and while it is within the confines .of( qont~olied. atrapao.e" 



It in J~l-uittibt''· ··v-ia~he~h~a:~ri·a:t\~Yons:; :vlbl ~·t'ftahd ~ st~~&'4 'abo~~e·,~ tieqU:l:r~~:HLi .. R:" 

menttf .:lii!e1'>:bi~t;;~~:74l:'i i1f1rF4t¥~!:t-!Fb'.~u\ibwJ;t1t~f>e·r,1gjpi~fteil\';· ;Bbwe~e~¥j!~;,J n 

when V'fiUal"i:'tfll~tH1ti"·tttbti1li?t:£~oil&t ·~$)1r:i't ~"·':f.nistrQl:;n'Jti)ft~fltt.ti10':: .)?EJr~~:J'e b · t:JJ 

8 eparfi~ij~Jb~1Y'; tft/CJtt~b 1fb~~p l:f'lf~~: · tr1tt' f\l~/Ufii ·llb i)\,,~~i1Jii;~,:t.:£lYbl~I&~'frJ .:: 

being frili"1J;\'uif<liefi· {~,d~x~··:r11g:11i ·:~ti~&\f~lrf11wc11 ;;;~;f? ·'!tilf~~-1w~tt1te~~~~--~~··:; 
bei "G./~k:ltd"itl' "'~\Si i'fV 'P•r1~rbo?l~:r0+tlw~·ff,~o!ri. ib!~tff·~~ltt#bii'~ ~-:;ff 

tl :tgbt'l ~!\i ~~1~sli~J!:~to6nlf:t$f1f,t5n~ '.~~); <'~e¥if_ul1rea!· -eo:r~:pvo\f:ra ·~1flti:1lr~tJ:!f1 ":'! 
..,;. . . own l~:tli-~!.¥tf1f'.'~~;~fa~CftrEf~J'1tfte fa;}~g11~ ... ,':'.P1eli'~\ilt*{~lt.a»:ft"'O~•",·:"{;t }'. -i: .~ t~ .. 

outs:fcf~~ t1i~'. '1c~Ji:i\*b,11:ett E1f(T d1ftte1f:tJ.1we~~ ;s;S~;.rtnj:f :t. c ''o·lhi~#Qm: · · ,. ·· 

concepfi~lla4UJ6gt :&9~3~a".Sd1:!Fifbitt.·<,.'dcii~~)f.tv! J~~~ Xf'fi~ e1~:P•••11ilu~ J' :.· j :·" 

ot air "Jt1fia~f1i6. ~illf~Cf!'#U~"~¥ dfl=f<ght-~pl\n.y;,;r(ill&•,_•c~', 164'~ ... , :11~· :: : • 

w.ea·the~'·1;,cnt«i.lff~'(f!fj2;tef·t~11.ffs dJ~sa ,fitj1~~orit:i~~12~#·~\t'Z4'~o:~~ect~i·; . ·:;·" ":-: ,-: 

by 4ir TrAiff'c elfut~'o1fj71if't'5~it:M11'd::tr·jjaf':~~U·tilf~'oit'~EJ:finl:'f'.'ttf v •4 :· !'t>: .- .• ~ 

moni t~r·~:t-e&lfl1)~&/g:fe*'';;J·O"f d5f4tfili:t1 :i'ti:br"o\lg~)i~>\\J,l}i111,tfod:dtro~ld1ed ·:~·a2"4Ja "«~ J :. ~·I ,; 

eo that r'.tfifBorai'ii:tfs·fX:Cif .":fc;'11:fs·ti:Uift~tlt'·:uraf!:tt• ·~118,~ dbe~;~lfO~"~'. 

compl 1 shed :f. tlti6' l:t,!fj#f«1J J-iJ'·fdi\'.tfo~ :;'.aj'fet~fJJ\~C-cdt~~o3r·~~a i~J;fotJ i. · · · • · · 

presentltt~a/vf/.i·xabi·~!ff'·tt~1tit~uiio8niro'l!1"e&·1~fat~"'a~,t~beoaua• 

sufficfSfi'E ·1t8{1f.'-i:JF{j9~flid. f2Jii~~atiI1'"t·or'·':dticiXa"i"tttttll;,.chf~tn1lt~:t1,C!I1ttit·'.· 

A-£>tfii~11i)1'iiJJi i~,t·£°1Ji·i:~;~~:tf''ilti(,~:-i~<1•£ itlity f~ibrlli&:tt,ein \~to 

tligh~f1ie\ aftef'id''.'tftlliti'ti~a ,~::~Uiirf44:tioii·ti~CS::fe:::5.({;~13·ilfdtjl'itfff·ai:f f1 :. 

being exi~~i sid'! . :~rTJifhl:~c:sdQ·li· aa·~l ~o:t-ftc'fi.:. 4:f~c:F3~'tc&riaf1 l}ftM . 

the coBtf.oi1~f ·ifill ti'1i8~ ~}~~j,~a~aa:tdrft:"p:toliia·ti~itt' 6t'~':~a11trtf!l-· 
Ac our a ig.t:~ a~d ~·:wd£.t,a-iiiiiF·tl'·8.rt1'6'' .. intlirfiiat:UHt'~ riH\ii1f~Ht thaifr:~.' 

the controller be informed of the aircraft itt~o!tvea·1 andrih'a.vi·, ,· 

preciseL il!ld.i. tiin~l.,. lii~brmtitioS 6ti'.~'. th-~'-, po-sition<; ot?l1:tgh-ts, ·.· 

-rAlAt.~\ti :th' t.li.Ai+'- 'a1l•h~Wd'~'. a.1'~ "·ia.~~~lii ~iil:n :, foi-trA:rd;' ho Ai t!on 



- '0 -,. ,··· 

along.~;•.· ,d,.e:fci n-eC:L .:traQk. :• .b :·~-~l.11~~ .~ii"t Q.~m.'1~.1 ·~./ll,:·_-~ '.~11.... ~;~:' ; ~A~:~~-~8if,~~f»; ::r?~ n -~ ·i . 
• • .. _} • •' t '·.. • \.·: 

poetep'r .a:nd. ·-Q:prr,~~a:it,,~«·;: ;\tf·,.t~:- ,j.f;~i~., i'.~Jl~P-~Pl~4;~,on/ p,~~ ,:O(~pe:1(J ~~l,~ih;t~. 
• • •• • • • • • .f'' •• ' ·.~ • •, I . f • , ~ : •: .. - - ·..:-- - .- J '· ~· ':_. • • ·; • .:•:. ';• -· •• ,~·-;.: f 

~e:~ ~~n~ct 
and wea thei!1 {AAJQlb.,p~~:w..Z.;f li(~;r.tftb~?0•:, ·,~~; :';'~;~£~~~~~~~· '~':'.. J!AV~~;.~~$'.fl,a~ilJ; 

. . . . . ~ . ... , . . . 

aide en:~~l~~e~ i~·;i#w~~gl'!-\ti V~"1~~~l1R~:~ ~~11!#1 i~PA~f~~JU'!~,,:~~t~fl.,:~~~~.s r~r'ri:tr.·:~) 

cision nece.:,~·~~~fi·~q~~,:~en:~Plr~ft~ ... r~pq~~~~~i.. ~Jl~:~':t~~J~~:·~fr·~i;r~;~.~~~t~p~~i rt1.;:~· 

::: ~1 0Dn~ 
speot to TWA .. 2.··i1•ll~~~~l1tn.~t~q~·-~'"l:l.~·:· ·0119:~\h ;4~~~R;~~1~~·~-:Lf.~~l1'.A~t 'll.2, _'tc 

::::: ::::~::::;:::;:::~::;:~::::~:::::';~~.'::~::'"'"::::·: 
that ':}i):lae;,~~:cu(l·.r'lt'.bE>:~·:l'i,;i&Q;:'lu~~;r.'.t~~q,k@;.?~~~!~S~Q~,t~4ca ;'!t~,~s4ti~r-;:[~,! :~:;::~;:>D 

... ! • :•. o I • • I 

able diste~oedb~~~~.ro..J.:1/~,,~r~~Qp~~J~~~:,~~~Q~:f~ 9~,11~e~1,~4!n;:;SVt\\hz; 0 ,~. 

d-ev:lat:l-~llSG;:4.rff:t)tl01lu~~.u'-~~~:x:.:~~-~;,o~~:~~'~':~Hfft.f.~.~iei~:\i:lg,,;_t. ,·_;'.n1Jr:~\ftr:;.p, 

Al tbo~~b d~D@ll~~.~~~~~f1i:~.!~~1·'J:·~~:Q·~~~~l~-~~·~t~_gex -:~a,~\\,, t~ o~. ,_~,;~ 6 .~i'~ 
th9; SU.b.4·eOt nf:U .. gbil\$·ic;>,'9lg·I.;.Q!V~ .pr~~:p~~d ri1ft:le ,:~.~~~ '\i. :·~Ill~- q.~.I,} ,,_ ; 

/' 0. • '- • • _' ;• •: ... ~: . , l: ..... • -~ . •• ::- :, ... :·. ,:._ :.-···;~··-.,'' ··~:::: •' '- _; ... " -- . " L ,'~ ''. •.· ';;;7c<' .. , , .. 

tro 11 er,:: ~o P:9.f # tlih'll qtf~ ~l,r;~i~$ e t:r,at~t ~-.:-Fad Yi~'9r1 t;:l ~( g~m~ ~1 o~ 
• '• .~: • '! ::. ~ 4 "._• ··.)1 A~• .~:~· .. ,_" ... • :• ;~ ~: :,, ~.~ ;.\ ;• ·~ ,~::,' ·.'' •• ·•'°• •O •. ·. • h\,. c'.<.< ·:· '· • 

proced~e~11 '1Jl4 g· 'lf!l,e ,, e~p:r~p~, duties,.?.{,:,'° o~~~fo;ll,,~\< dt,~x ng~<- , , . ,,-J. 
. . . . . 

. . '. .:~ ":. 1:.~ '. -~ J .ll: '~~ !'J ·. 
'• • I• • • .. • :: .,1 .' •• 

Thh,: lH~o~d!'!';lt• 11, n~,ar}.1 att 9~l1,\i'E,\if~4•1r. op;q.~.s~,C\l~s~ • 
. . . . . 

appar~nt1:v oaoµ:rr,ed ~:n visv.e.1 t;U.gb:t, w,~ll.t.b~:r oond:l tions ~pg .. 

,, ...... .. .. -

l I I f 



; ' , 'I 

there i:1~~qf1 r~~~2¥i?l~ ~-g;4.~X'- ~~f;a1J;~_r~-~~ 1,y,r~tlf!otJ~.,$U~: 
ope:x-Q.ted in ao.cordanoe w:i t]l cloud separa~i~.qji~.~t"llt~4;~ ;;'.'GI~ , . 

. V~$:»~ i~&~~t,j~l.J1:a~·1;,i~,~~i\if~'l'l" ,,9,?~%~$,ft.~!i! .~~11\\f,e,~@~~g 

to . ~~·ll'i~~~;%g ~~~~~:~~i~ ~ -.:~~!~\~~~r.f ;of f.~tJ~f'j~§f.;~;A~:~~'~.# f!,·~tl;YA·~{ n 

::::::~~;~:~:~~~,;~;:~~~~~~:~~::~:~:::~~:~~~:~:::::::. 
~i\'i@\~~ ~\lll\~ ,, '.~·?t, ;~~t;t,p~~ .,~~~11,1';~~) -~ 

,- . . ,, 

tb,a: ... fJ~tr~j.•~~io\jq~!~nl\{J1ii~, °"~"':r1~i~~~'1t"~• .. ,, •~ tJI~, •· 

== ::\ 
1 n JUa-ny Q~F~~~~Bei~ll,'i'Jf .~~;c~~~l~i?:1f!ll'~~v¥~11t~'i~t{t~:f•l" ~·~$~~1;~ " , 

::::~i'~:!~;;i:i!!!!!:,:::;~;~:~:1::~::~~::~·::~:~ ., ''· 
~iJ'·iftW,Mii,.~~lll~~tr~8~t~~,4 t.~l~M~t .. ~11t•<>iid1;,~9~ H~ei:;t~ •·~ '•a:J,; • 

··nPg~lf4l~·Rt<~t~S'*f ~'1·~~1~4~~r~'>lf~l'~=~ltrt~~!J~tvt11«t>~f ··· . 
h~ v-e ~~.!1n~ld !~a·11t ~~Jlt~ ·tl~~.~~~,~t~~Jl-~·~~e.~·~~~-*1xtllc~:,#,~tslfi~~~a~"j,df.~t- , · ~ 

· ti oul \'~~i~~,,~~.3-~~~Ji ~'~9~~~ #'.t~~~..c~ ;~ t~'tAltl~glbl,if •'tilt <-WI!$~~· . 
oue t~~-g~tg .. ~ll:ii~t.,]:. .. ·-:t}ii.,~l~~.e~,~:~~~;~~}ij~.Jlt::~-'-~~~~ -~~j9 wt~~et . 

=~~=~~ 
j·i1~,~u~·9r~1<>S~:li'~~~~~~. ~!l}~~;'~'~~'i~;~~$iv~~~-3r,·t,~~-~1$.>~~11h.•;,:.~4!.~~, , 

-. - . . ~ . .. . .• ' ' 

tan 0 '~ w\1!.~~~ct'~~tR$~~'f~~t n~·~.,J;~·~'/?t.~e;q;~' M;~'~'. >~PJ!Ji.~;~ff;-<>tt~·,·-~?. ·qt~~ 
cumetall.f~r~l~ ... :~~~~~~~~, ~~'tt8;t;:~;~.f~ J:ac:,q.lJ;;;!.~:~A\~c~~~~tcF~-l~l'Jdt\i( ; :r&qm;~:,of:· /. 

these -~;f'.~i ~:~~+Q-?1~.:;Rf 11f~p· iP,"pJ 1e(~~~~~<#ri~~:" b;~'.PkS¢'QY.ll<h ·,~.cit~~ ™lur.-cso11~ 

trast be~-~~~o~n ,.}1\s~l!,~nA>,:1t~:~:r";· c~rEt 11!••$;:§ .1r,-l·c; it~t'i<~~~c~;o-tr~, · 1 t$ 

angular size and shape, and the atJilospher:f.o.oe>ndition of 
... ·;·. 



- l/J -

vi ai b1l·i~t1. '.}~he:·':l!•tt~fi ~[&tit; a1~6 i~&i~a~ alt[tt.ti·~ eff e:t 
and clc;)U;d ~~al'.fs-~~116'tf6lxu· ~'?;; ·>, .t {.l E"<) H §1$ •j L {: 

.·A·: Xtb~11-d~Ygr\>ttp ·'Yit lJ:'J'ttjo·r:s "I§r,i,~-b~~ligj_ro€J!~~:£ o~Jh~~-J ~::a·~:.' 1 v 
\ . .., . . ~ : , ~ .. ~. ~?:~! ~i~' ~;~~ ::~· .~~1 ~·J~) t! tl~ :·;;· l:f 

many Of ·t}t&Ie:·fS~ :War~f ~l~1ia!f~~f.~i~e~ ·id lfi~t~rif~1g' 3 ~;%:\'ti~~ i:nd!v4a·U~J. f S 

phy·s!~e.:c:~,1~~ha:f~! Otf:.1· d~ig~~~\, :.~t ;;'J1it1 J~fi, t,i~JorJlf:.'~i ri13/,.s,, ~- bf~$~~-~ 
hUm~h'; ~EfY'EF ~vi t~~Jwf=1~e t·: »~~'tt-~f~ Jjf~h b'J ~1c·t'}vd~i·f1}\ 'itf.+~ w~(~-6'1. p ,Jis1t;t ire; 

8 en ai'tif,V;iJ'i Q.~1''Zf d~m~ Nt!~\i11 ff;jrt~r,/11~~~;6b.; fi-~tS.utdh5 :i~~t~(J'o ~~<l*~tvl~J.~1 

deg re a7&i,-.r '.~tl~ 0·~~3;~~i:, '~aJf~i-~lrL<~-~ ~ti} thr~:u.~K :~K~~t 0k~F)/~~~Jir.~~a~..:; 
. tinlr- of ... v¢1iil6A~: ci~?~tft~i~~~wt-Etfi't,tir1 ~~V~i/$1&-~~~/if£e;1 r~JtJ~"i~~~;;: o~F tfh~ 

f~~b.~ili,,_it~-eQ.d'.j!~~J Tli~)'tt'bnrh1,ru"tit''·,;i;~i!ft\e'~V i;!~~~'a{.~p\Jf4~·t1:t~ qp~b~1 ~&-~ion 

ani;J,/tn.• 1;:\l);' •l·ti\t' ll~Wl.*-l~~l\d"' li.i6'lo!>i*''t>'f otiai%i" l'iitll'ai ~!1 \' c '
11 

• --- ~ ·.,t ~·~·- g~~d:~~?r~ff)~i !1fr,d_.J ~i·~~:. \~~·.tl~JJ:tct,_:~~c~-J 
stimuli• :;tJ·i.~1'lhll'·:"fb·~·cn~ttitt\i lJrei;ti 'ili-':brlti ~'fouif'~t-g!J!~ on ·c.on-
stant ~ ~:11ti,_v,Q.ry~ng~~~.ef>1at.~l·filll\/g\\~·~e~ j p~t~i:aix~n.~·tr~ei·i;5b.I-~-~ .Lt# 'ie ,. : ' 

mm.tdan w,fien;sti·i.wfidl)£i;o$*':'1le:t:a.!~c#li·ti; J'.$~1i:f~lltJ)'g' 1.jbi-'s~!~~~~t't i· -~~ 

~:1 thin:0 th.eii'vf;ituiii :~1i11tidit!Y~l<)aoe.fi.~:f'ttvfA1'&t~i~4rf.eijii£f.~~Ji~an-
ning 17blldugJi:;::th~se1:1{iiif-ti·s~L)~;ts:TH!iftretfUf~~tPd ~~fj,, ·tile :;)aigtlg.~ wv 

bef.ng.ualltie)i "t6 ,Jfl~i L1ph)i i!'8::f~gf'.·,6¢i .t.:J~ad~8f e -~~4nt~?i tifi1-acf g~:t.ia.d: 

d eptb~a~n·g (~~il' a1~t lc~sl!ht:e~if~~ a:n'.§j~ r.~£iro.~1ittii:W~~3Mls&fi i-:~:~·J;cr;tJ~,~:, 

-·:-A111130~t--,~to· t1i:1·~f;~1~emtili't ~'1.~f?'.~o~p·ofit:~,_'.-fy- n1~:~ rJ :f.nip6:ita6.;t·(·' 
• .J.. ~ .._ .:~ .... , • ' ,:~. ~~f 

to recog01{l;zie ::uJ1•tv !~ti~~-"bpilrlt''.fo'.rl' ''of ·.i.~ iwad1eitl ''}~if-f',J.ft~ .j~'.. 

quire S'' ~'egutt·ar~{:aiid~tf:~q\lEilt~ -:'a.tten:t·r&W ·:'ol.rt~tt'ti~'~P~iJt: ~-Jif:pfl~~fta · 

to du tice:s1 l#!'ill;h~fir,'1-~tifot~~kpl'ti:• ·· 'Jft~ti~n t't~cuf·,~b ;}fW~$~~\uif4'iflef·t~i~ ri:, n 

·' both. -op,e~4;t:ton~l>,,afnfP!Jb.4V-.ftga~t51bnh·l, ·i's ,·x-~Eiq~:trf~:tf dlit'~tig ·a'i!' -· 
phaaes·,·-ot e!t-!gbt21 aff··:we~L'l 1 r&-~( oohiput~1H!difs c:!t'tia Vec!iol-d·~ p,~·il:. 

r_ ~ - ; 

flight. .- . . ~-



. ' 

l;,~,14•,Le•~~tt:i~n~;~i1~d$-~~~~*'* ~:m1 ~~J!'.J\tt •4,i · ;~ 1 

oi~~-~g~~~~,-~~"~~~\!IP.1'.~:,,~~~~,~ .~~:li~ft~1~· :~·~ll.,,'1~if1t~.f,~J/tp .. ::A~~~~~:~~ 
ari.Q~b.Etr •~~~~w,;,~fi~' .. ,p~,. •4. ,~~*"'•JWI;~~~ ~'"',~J 
1~'(t~~,~~~~,$ ,~a,,,·~ ~~ti~';: iJ~~/!b~/, . ,~\~~P ~~~~;s'.\l~,i~ · 

gQ9a .. e.i!,tl ~·~~~ll~.~~D~~:"~1li,~~~1~~ ;f~~-\~~~1lt~~·~U~~ 
. in ·f!i~t~<"t~~ 1,),JlEti,;~~'~)~~.~~., t1'4, 1¢.~--~1-.tiJW~~hh;;~• 
. ·ht~:·~•11tr;1~~s~~;{¥.~~;t'.it~tic«~A,~~'~: · 

·1~·,~~11Q ~~~~·~~li~~;~ii.,~~·b d~ll~·ri~~ ~)Qf.;~1-~~~~'i·}~;t\'"*'~· :i ' 

eepa~atr'~ ·~xtt·;V~~~~~·--~~t~t:~;!X'.f 3~~· ··.'ir:oi.~~irtiY:"0~f~1i1;1le·~~;itt~EJ~;f~4 ti~ 
: - / ' 

ae~~;.ft~~~-ltl~~1g:P,b~,t~~~~;~;~~~.1~~~J~$.a~~tt)h 1,9--~$:~,@"~-r:~. •trb.~.·. g.~~#ifT1>.~ ~ 
neQe~ $1/\(fjf >w~~1n. c~c~t·~~~~ll9~~·~~~-''"~'~9,~-f~,~·,nA- ·~~,~~~~lt--Ut;.~,t,~~w B 

. WJ.i~:l~;;•#l);~;i.~ ~·1~~•tt~\@~kit;~-d"-l~\\·>Ctfi4i:t~•~lf:i11i~ ·J\\\f"V~.Q.~,;c' 
ad di tl-~Ji~~-ta;JjJr#~_fi,\~g~ i~~;tt,'*'ll~~~l>\~''l~i'.~"1r ~~,~;~-•11t~'-thlio~~--~~,:~l . 
T:be · prog:tf~a ;i1)'f:~1~;f!~'·ti~~l¥i~s,~~9Jfi~8 ·· ,~~Jti-:~ \g;~l~~t~~~:tlat~{d 

· ~l t:l t.~-~ ~#i11i;ft~~~tff .. ·~"'*'it~ .. 11·~!fl~il'~~f~~$·Jl),4t}tf$1)J!~Jin . 

:::::::~~~:::~.::::~::;:::::::::~::::::::::1::r.;::::: 
~.J>;.tttl~tiJ·t1.b'~~j11 )?,~,aA!-~ ~·•.:!l.~ •.i •. t·~:tl~ti·iPt\tl#iJ1!}~ ~P1;\Jl!,~1;1.\'l,f~ t"'~i'*.·~'' .d.~ 

$:il.d a·:Et#,,o;'~ .1.fh¢~a~~~:tti'l~,·1:t$~'~:i.trtlJ,41·o!'o~i~,t'¥:~ .. l,(''i~a1Jl~~t#·@Jl1~tit 1· 

ti on. 

K,nowing full well th.at ins~ftleient ev14enoe would 

p.reclude det(fl'm1~t;ig w:tt.h P·6@it.:l~e J1e$u1ts the e®ietip~ PP~ 

portuni ties tor tlle a\J;.bj e~t crews to aee tbe con·f.liQ'ti)lg 

aircraft, the Board nevartheles~ con4uoted a~ e~bau$tive 

anal~siso This was done to preSf)nt all information possiole 

from the available evidence. The analysis was suooessfal 



i P tb1~$i~6;Jtjft!:~~t,wa'I;~ :atl':~o~l~ltfi~<ft-~ftffb\ii~}4,1:1!;b }ii}it,h~~ iif3:c~::j,ll~ \.b e·~1.\:f:i·\f e e 

w-111 as sl~u'i \li:ft s(;~.;>r}>~f1ftij~Jpilt'}: g't1tJJJ)P¢ltt ~d·aJ:t i;;,,fr.s~if9t~~--1. n~ ~-·v.;«ta~$ti·lf:•·''. · ·. 

~l' QUncii .m,.g:l,:\;ltw~t- .-~.P¥o~~~\ e:> 1·'~a ¥tli~r · pa--tflflP ~~tlbrMt~c ;:;:tf(l'tLlli.~'1•i(o~3:t~~rij:,~;::·:~~ 

80 .. () l..d\'a\~t~ tt~~>e.~~nieJ,~e,'1"~ ~"t'if"et·'>:'.icj\atti>Jtll§tdfi:~e~ffi~~a x~°p{g:~~1f'.Ei"~~; J~/ i·~ 

de t e rm1n;t'6!?6tt~ ·ift>-'~$h~~)f~~ ej, =~~ ·ttf $~frb.f)l~~"11:$:v)jr»-~~"cel.'1i~t:~t:~ {1>"t't1:e· :ti1fe'i ~Pl> t>~~: 

tun~tty fa~· the pilot~ t..o have. $:$&,n til'~'-e~,ii~jf:!·'·ef1$1l'e,.,~i;~"-~«#J'.s!?S:it.-i>i 

As t:t{~'1J~~~tta ;1:(:(j~~lli!t:Ji~t!;'o)I:·'(~1£ ~·~1:l·e ~~lf~s!l~'<ttll:~~'4'4~''ge ~t~~,e4:? · 
. .- . . 

lat~ a · ~ll~ J~~ir(f~~f t -~~~t-b.1:Sli•f41'6'~i; . °'d:' t ... ~,,-~'i;f}i,1f1'·,;aJi'IFtn~itt wt'.'tlll' ,;;, 

r .. ~. ~pe.<f;~ tJ~H;~~Jte1 g::ro'\ln:c1'~•1;;;:t:~i~(J",,i"~~safJ1'iit.~lJ•~~-t~,f oa·11:~p1f~'e:1>f~~::t',pn 

is val~ &,tfd1l~ytf~t· Xflft"' :iYJ;&t~-~:~ttil;;~$$-&t ~;~r-~;(J)~o,~U,¢e rJd~~.Jtl}~;#/~:~'I 

and 4t~t11 "fi.'lii. ~la.(ffii'c~t.1)j;,e,~~eri'1f~i:Eltf~;J1;.ff ~'t;1i~~4;'.li~-'1¥£1¢~llelif~ .lllt'El~lter rr 

. one · ofJ1t96tlf·#l'f~:r:f.1'fi:ttt'~~~"fh;~ ~t"b ~1l.';ai;j:t1pd3'td:h6.:~t~ f:io~:~1:,t1a·lo1~4·:!i.r 6:lfg~·.r: -~1· 

t.i ve to ~'$;1fElJ:·g'.:r.~uftf.~:f: -~$l~::ifttJ' i{1cti!\'-tP~3 d'tr~:jldtefft"'On 1q;t' tr.'aj'!'i~)~t1 · • ~-~ .:: 

le~ $t oi.ff· 1:&.f·i~fj'll•'~~a.$~'.~Jdtj,·it1·~f;·t}j·S~lj~~'ai\',~~~if;o: '\tM'.(J ,"'i81:U:Q,UfQ}~ Q.1)Ji<.i~' ~.J i H 

allalys~~,~: ·tll!ttlltr~i<fet·i'rntf'ii·~ 1;.1.&1.tn:~,e~L.f~~fgf:l~ tpQ'l;fij:i;\:~'ol t tlfti . a~,-~ ,tf-li rtt::1 .r:c 

cr·$.:f't ~flf~fiif ti)"'f· ~ff&1~:\f:Qtt>tt.!tt a~anf r;,n of.i'\~!l·-~ {~£r~ ;~p.o§s! liHt,~\~Jb·a i~-s ta:}1f.4, 

lish t,111~~:t~fttfisl1t{~pit·t$~9:lJ~~t:a~i-:&e~t~Jenb.wi\1:t~·~to~e;~~·'-'·n{tt.h~·:S-rf·.'~i~:~l4$n~~.,: 

It ·1a~tli8t~-~u.~i'f:E;i·fa!ieci~sa{jyP::tf{jc;)e\tl¢ui.it~n,\J'1eXCll1'tje:Q;1S~e :$n\,t'llet1 

basis of several flight path combination$,k~owing 

',.; ,·;:; 

l f I I 



'1 \'t',. 

~1.r6~?,:li;~cit' 'i~?'/J; 

Tlt'~~ ··~~~lJ~.·· ·W · ·~'''~ ~"~&~t''4~~i'.:~iiiii6'r·~·'i"'i~\~,fi'ft'~i'''' · <:t· 
• ~ -- ': ' . . ·' :I '··" : .. - '. ·. ' - '· : 

aoti·~!~'~j;'~~<·~·ij~fl~iJ~~~t'·.·~tfJ.~~;.~o't~''i1!~~tf.'it~·~~···•:•i. 
t u~ni nfi~::'ifift~l:tt\ffl·• t1fe·ht1•~~~~t.tfifi.ta~a t£f1tt·o.~li~iitjii$.~' Qa~a.ii ~! o~,~ 
o~~~iiaft~J>.1i'l'L~·1~·~1tn•f;"lli"tet~~yii,1).ioc;~~t·.~~~~s~~;~lila~ifb:[t~; tliijtr·5t·th·:/':.l-(' 

· ait~~rJi~ft;~Lve¥~i~~;i~S flo~~ ·~abtnm6ffhli;fa~e ·; ·~.f ttI'-~ tlitf~'--p~~f or~~~C~i· , 

· f' o r1·•\;be ''~nf~~i"-.t&·' jhi&.l'~{1'.l;\f ''•bff ii.~~i;; :ti11hfffjl);:J.''it~J.t a·• ~~ 06~£::.:•. . · · 
ni Jt\a~·'.$h! :~i~~a,tiirai~src;t:o1~'~li!":B·g~¢tlt~i*~r·:-{~v.l<'·r~\i.~a· C.~gij t;.:\~-»~·e~: 

i1rnfi~z~e:o1alali~a~#f11J-~i~Milf1t1;r=t6~~'8:a·iei'?·rt.1i~. ·ta;t'.ftii't·3·J.~"~;xt ·~!~·ih~;,_-.~-. 

reap·eet;;'"tQ~\\M·e.7't~-;P)t~·~t'ift··~· vf 6:~itlf t:\'6:~~o~Jeulii.ti·~d-~· ,;i;t,~6f ";rbt. ~ii~'~;- ' 
are tliltJ".~'fttt!~f~~$.·(~,:c;·~'jft lfla ,jt1ff~!Z~g ·1.~:iJ!ti~.e f,':t!f' ~tlfi:h~}f i,B#~~~ 

strQ.:l.ght $..nd level t:o :c>oll1idoti; th$. thirtJ··:.1j;~':tf~f\'''1~o,h .;~~/, . .. 
tux-ninl i~ 8'#H·,g.t1~~1;~·tf'r;a:'a"f!~f~~t1!': ·:)::~.:p 

T:ttt·±~:~S·a~~b.~tJ·~ftltlo~~o~· ··~ifh8$l~liffi.t1·:~'lis ~fl;e&cf 8;~;·''fth~,-~~jfg!/D 

aUillf flt'B# :~1fli t ,~g~,4 "*l;l l''e:fi.' it''~'ft1t'1ltG:~!'fc>fi' ''~ilitl'fi"t~l;bi "Gt~· 
or Wif'Sh 6-fflgttifi~·~~'· -t·jtt~~~- ·:f~d~i:f~~·-:'t&;:~f~'f~~~j:*~.61 \1:¥clicf· 1··~1i"e'?<,~ii~ 

Cid en t Jfzr::.;#~!l!\t · :f*: ~}f' ~;~~e:df~(jlfs,Stfe '1%~ if~;fl. iiv; ~\\ii~d1 'vai!~~,t~;c~ 
aotf on lldi&1 l~ttf~tfi~~d ·ij\f:I'tti;~,~ Jltf0~~)j~~;Ot~~~htEt~~~(rtt~,~~a1'~ttgi%' '?lb~ 

ai ror4f~,;~: ;WEi"re:: tb e'illl. ';f 1't)Vn ;;·li\i~~fd ililf t ~1 .''~ii~i tf~~'~me:!:'~jf ~-¥r~J1m~H'. 

ance for t·~~t~h f'J#tut1~-;~@HI~'· of''i'l~:tght· •. L.'~h.~· ~4~~i$l~~,~,,~Jti~~~J': . .:. 

was alsb' lf!nftfe;cf 'td ~it&~itffitl'~1'{~~~tor typ~f '1l•h~u~~±-~. ,, ii~ilough 
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r~:~,~¥~~;t9~~ P.~~~~'.rr~~-:~·~~,.~:t }1.M:J'.' ~;~.~iP it~:~- ~~-~ji:., (,EJ~~~l ~,~.Q.~l >1fJ!,e -~;f;}.:''J. ~1a~Ar i .. t •\ •• i 

. eleVa\~i.2, :~P:'~~~;~:,· ~RP~Jl~~~J-·,~PHi~;~~}).llQ~~~: '.'~Qi}4~~$1f,~·!lffl VA~l~A:"~~JJ~i l~Jt~"'tsJJ:'. 

. ~on~~~t~¥8?'~·{/~~J5:g.;~h~\i -~;~~-~a,~Fef;.~\ -A~Jl:~~V•1f¢i. ::~l\~4~ -:;1~~:~.·tJ!:c<?r~ f§~~tt.:~~~:l.-~ ~ 

con ~~~':f"~ ·;~. ~~:~'1 ffi·r:J:'·~fl~i~~~··.: t.JJ.~·~I"'·~~--~~tit ·1i~~er'i~~ ~~AP~ ~J~AA~t';~P ~~, r 

l>~tti.,J~Ji~"'~\t/'.;~~1 1'~~~ ~11:~f\~~~4c} ,J>l'> bf:.r.~J~;#ff,1tf ;1~:9:!l.~~4:~1.\A·;fi:t:~~JJ:t;~r :c·~;~ti~{~ :'·Jll: ~-~- 'i·-' · 

Po$_eibl·e b~t>au..ee lJl~neuvet- oba;ra1Jt~1rl e1ti.,s ot both, ·.Qr!,~~JtA;W£t;:t .? 

a49~~4("'~%f_~\'~;~f~~·0!-v~~H,~f v~~'\J~C!"~!~~·\l;~~}~~~Jtl>~~\J,~l~~4-~~J:J~U!t -~~iiJA~- tR<i. .... 

avo.,~.~,);~b~?i2~~¥~ 111JiJl,,;_,~<1f P#'4~<~M>fi;-~~~~~p~~~i~~~li.4 :fl:~.~;r: J'1h•tt~i-l:~~~~ 

pa th ()£ ... ~! ~f ~·Eri~~~y~t~~i·f.~~,., f~~IJ,J;l;~i .. I~\~~~ ¥J:l~~~1' n.f ~f~,~d>ti"'\ 
t1>;e~-~;y~[~ a .:}·~~-.r.~·:.~H-,~~B·t·'8¥:t:~P· }t·;~' ~t~r{1~_.,1fs•hiJ?,~~o(; ~~e.*j)$.41,)f~~Q~~N?J:i~. 0;"~~~f:·~';·< · 

· -·~e.t~~~~~l~ · .. ·~~~~:.t~~~l~ ·of;:~ ~ll~-::~f~~~~t~f~;i:,1.l'f;~ll:~4,t/p.t . -SA!:~~f fJj,~h~·'~:A:$'.f~~4~.-­
i~g:~ttt.1 J;~9,{~i~,~~~-~~ Llt~~f?~-r~lMi S.:~;P~~~-1·5!~~-e•@a;¥~'0;,~~~~t1~!XJS.~(~Qi;H'jie .. , .... 

Vi aue. ~~~~~flE o~~.}l:p.1 f.~~·~~·~, ·* <>:~s;~·b·~h·~~~J~::?·~~idf o;~.~~··$~R:·~~g~,~~~¥ t~L~ ~~R!l .­

_t r_oJnd)le ~!~~}j.~.lt·~!f: y}f~~li, ~~~h~~~'~ttr~~.1/ ~sit'UJ-~e,i.~ft:Dl~$;7~Jll};{lf P1,ll~'~ 

anoth:~·u;.~~" ~-~:r~t,ht .. ~~'j\~!'~"f.~~t·g~·~J)l·~·vtl>,~,~~1·t~e~1:JR .. ,.tl(j-,f~>.;· <;'· 

th~ 1o~%1Au~~~Jt9,~. :~~'s i:··~~~~n~~~:d~!~et~li§t~·~{~J~:~5~;t·\\~x~~~-Q~:t~.l~.,;· 

· imp~~"~(l. ~:~· ?) ~l~:l:~Ul!l8 i;; ... 

It is known that ~eve~al cle>~~r,,~i~,it~J>e.~dt~,;;~t,$,J~~ l,~,~,:r±·;r,F~· 

itm.ne~-·t~~~t~ 1 ,~.r,.~~~ ~}l0<,;\~e ,,'io~,_~1.·~~·.?i,~~~~;~ 1fJcye41~:~\llr~~.~cQ't~kti~~~-lii~~' 
•<: • • • .- •• 

well ~~i~~v~~1;tt~}2')~~il~12¥ri)l~N~;~~~~,;,t~4~,~. 1-\~.{ 121~,.~~;:;(:lt~~~1Hl• ~: r:A~/bl1:91:\tiQ--'.~·: 

it 1 s }!~l,c~~n-P~\J~.1~" r;ii ~.,/e~\,:.\J1.~t~,_JP·9~_t:,~~5R~:~;: ~~~1~ ~~:'~ ~~,~~~i#ft d-t~ 

have be,.~~t;J·~~ig;~~fr 1~~~}t~~t~Vj~~"1~~ "h't~-~ iiBr~f.-V,,~;~8~,.·~,f4~~~, ~A::~ '~i~~:~~~~µ.R J 

sJiort:ly <"2~i~tot;;~4f!Q~~h&t~~1P:~I--~~';',-t "~'~:~tc~~ffe;~~t,.· q~f >t!1:*.s T~,~~~~~{ ~Nh ·' ') 

course, p:r;ie.olJid,e . t~~. c..i.;.~;w~t .t~q.,m,. ,;§~.Q.,~J!g ,t:h~ ~oth,f>:Jt, ~A-J\0~P.~i~1 · (. 
,,.:·~ _:::;-;. }>:-.~·-· · ·.', 'Y· .;;·~,~·:~~"- .< .: .· · ':':._ , -~.-;_ ~ ·i)~ :.-:: :~~ _-:.: :! • \·.' <,·~ ··.'\ ~c ·.:J . • ~ / -·--·~ . , · .• "'.-.-.. • -~":-;. .... ,.·. · .• ,, .. --· : ... , • 1 • .,. ., • _. - • 

during th.~, ti1;11..~. tb_e ~l.oud or ... o~lolld.a we~e .bf;t,:t;Ji:ree.n. ~p~~~~-
. '- ·\ ...::\~..:'o.. -:Y ~~i • . : .; :,}j., -<-.l 

Cl9~d s w,o,uld ~l~o ,:r'~q,Y,~~-~- ,Cl~µ_;i-s~. a~,y,~~:~1.~~D· ~~ O~T:~.~;1~:;_ ~~:~Jl~~ . 
~ : ' 

~ .. -- - ITl'L. - - - - - -- .. _, - .. -· - .. - . • - - .. 



to see~E~\be'~~;Qo»fl~:o,,~~J}g :~4~~;r;.,~;~1'/t:· t,~,~ \tui~~~·:'k~~~':&n~!-yg B~.r~h~ .. 

sf ze 6-~ft92}S'b~''P~~ qf,·.,:th§.~ ~J,..o:g.q.-~:,-, .. tb:~/,J.i.§t~~~-J. 4~,~·ta_n~~ ~~~n~~:t:pe<l ·. 
r' • _:, ·t':_-.,"•! -:'-:.:-..:·-~.-'( .. ~·~.: ·",::\::--::"'-~-~ ;;~· .. -:·:· t,'. \:~_'':~ - ~:·~~·!:~-~- ::_.::~'.\.;·.~-;··;~·-~·· (:_; 

" 

. by< tr~~M,~U;~g~)J;~S .. g~~·PJ. ~;h~~:t~.,:)!1·~.t1 :\i~~ Pl·S,~.i~~~J-~ 8,~," tp.~ ::!1t~'P-d't>r~:r()~_ 

the 'O:~:l'UlA;fj9~··'1·'J?.9ijp,~~ tnnisi!.f'~;'..,R·1ro~~'fp,e ~:1-: .. ~iP,lt~~ ·,;r:((l:B~~~i~-r :j0 }'_~Q~"~: 

colli sf on point would limit the· time oppo1]it'l:W.,i.:t_y .. ,._~ y9uJ.d. __ . Q?l~ .. 
. ;;~. <~:~ ~~:;;:~_l;ir~~::-·<J. ·\~ ~~ -:::,. ~.; :.". . ~'/ ~~ ~~r :-. ( . . .. ~ 

whi _ch~ ,we, s ,·. ~'l~~~&Wf,">~~J;!t, e~,9,~~~-~~Q,~, '·'· ~pe~,. J~~~'eol:iYJ~n~ipg .. ,,y~t.~?~¥~--, r,~~P rl?r 

_appe:~~~~":\Q.~'1,1.~.~ ~:c:r~:,1Ri-1i:~1 }.~P~~;-~~e.~~f:if~~~w:~~f. El:;}·~-~~~-9~lar ·\ ·, ·' 
• cons·fd .. ~fiiS'b..a.f,•oiV' !i.nc.,_ . ....,"-i6 '"'~~;a:-l'ia·'.'I .. "~p··. no· r.,,....,,,_n·- :t ~v. ·s·,.a.,.'1:;;,1:v. To··. ~.·1.t;ts. end 

• ... • -.~, .. -,-~;~~~;~- • * • •• ·.:~;- -· ~· *. -~~·h ·.~¥;~~-.'.~ v~~-:~;:~ ···-.:~:;- .. _(:~\~:-~;~:<fl~ .. r~-~~?-~::r-t~f.\~-t~- ··~-<~~5~·¥~f:/~ ~~~--~r/d~ ~i~t :··:~.,.-. ~)- -:·'.~~- . 

·.save~~~·; ~~P1:'$.#,~.n:~•/t;l~~ 't%*~.Vr~,, 3~~ie.~~;·l.P.~1\$h~.~~~J: 'f~.~:$'J ts.~:t~P~~:~ 

and · in·tt~ q·flµ~;~~4~-+~ :~\ti~~{. ~~'1~:~~t:~.9.~!1. t~;~~~1f~,•···;~ ,Jf'lt;~1-1,7~~~~~;·!·i·~t ~P, :A,~~--
. . . . . 

c1~'4:·~~ r~Jt~I ~(f;9».-~#.f~t}f1. t,~Q~·.:. w~J ~~Jli·~-··~~ftt~~~.~~r·~~~'~t ~:fS\~-A~~:~.:' w~~,~2.::P·Q t. 
hav~ b~QJJ,' ~~>L~~~~VQ~;• i:.:~:)}:~,1 ·:~f.b"~'·,'~:~·Os~~~E~f 't;f\:~-''Ith~.,,~~1:~~,~\Yp~\:(?~_~p;~,1: 

ra·n_g::t>tfl if.4,4:i:J·t~~tt()~: ·:ttfy ~tt~~'. ~9i· ':'*~~/;f,{t~/~~~;~~;~wl. 't~';"\"1~:,:~~P:~i~.p , .. 

tba t th~k;~i J?~:t'i~(;i;.;:i~~a 2'.·.~.~~ · ·1f~t'··-''.~~~1t:4,·~J,,Qt~l~~il~>Q:~,~f~($ ,;8: "•~~~~ 1:,~::~-~:t~l 

di 8 t$-t(O~}~J~fy 2: •.. Q.Q.Q, ·•/f ~f;t}b, Z'.~~4~:.;c:~~~Jt \}~~e~ ff~'.~~'~c~.i~y~\ ·fitq~". :,,,,~:-~, :l~~5\~, ~\1.4 $. • 

The results_ o:f thi~ analysts w-e~e t.ll~ih::~'.B'ie~i\'·:t?: -~~~.•; 

indd vt:illa):·'.f~e~J!l,i~~l.l~f:f t~;e~ ~~@:~~;~~~'~pa~-~~~v\~·'"_.ee.~~p;t,l·~o~1.:. 

t~ ona. · .:'J."l_l.$·~·-('0W~.tt- ',-~~-~91J:t.pl~·$~~cd 1'6:9. ~~~·~·i,,,f.~~~-;·1of~t~$e4~~4:~~-~n:.ai-~~ , . · 

p1ay.~·t'~~:-1,lli1Jle'b~.·· ~#Ol,Plf,fE!it~i·:rJ.g./t~\lf;)f1 s~3~tr~~ i'~~#l!~~~~b,.::·1f·~ t~.c-~ tho 

angh:J.;~~,!;ilt.tn41:-~::'~f.,,~it0:~~P1tt·"vl~io!l,~ ;:,,_ .... -~~;~aH~~i~~fr 7t~~·~·~f?:~o~~. the 

re SlJ~~,§ f '1§ 1
: '~ ppJ.4:ed.s i;~ti·'.it.:~~ ~ c~$,l;~r ! 

· i'lr:~m.-: '.t'b@ i~~eP~A~ 0 .Jt. ,· f.e . a.·:plJ~~t!.cPj~ · ;thg.~t :1>;~·~·· LrllQ.~.9 "'-~ 

Within the rJ.~.gu.lar 11Di1 ts Of the nc-.7 windo:wL~-~r:~~ ·f~QP.l~ th~ 
·4~ ~."i-t·._.~l~ .·~·. ·: ·.~~-· ·~~i. \ ··. ~-' 

the aitl);at,.·Qtl.' Of 'p() - icpt~~-VeJiiJlg' ClpJ1,1'-1. ,IQJ;>~.f 0.:0. ,l(QUlt:f b,,,. :,tp­

vol ved in three of the fou~ situations. Windshield fofmers 



~· 

j 

would ·block 'the cEt~taiift'.W'v.1$\f'. for>\rarting ·portions Of' tne: 

time. opporttlbit·t. ~Fl~. t!m:~·; Oppb~tuttl tl'.·:-tdth no·CloUd·S. wa·9,,, 

so to. :·1·20 s~dbnd~ '~idbo~ttfiig tci t;h"~ situa~!·bn·. -'being· 06f1.e°ldered ... 

The wbr'a·t . cloud·· lj:t. tfii.tioti~·· cb~ld red·uce . ·~·he tim:e · a·ppo~tuni ty'. 

·. W:l th resp~bt~~ t·o' ihi{'i:)t}.;.7 ilrst:'" off'i'C:$rf s·, pdil'!tf/bb,;;, the··· · 
. . . . 

L~_10·£~· ~i~?~ \i,~{h~rt~;··~hfi~;! ai\'g·ufui.~''.''lf.llflts bf'•·· the 1)0~'7 lw!2hlJe>,w::· a,r~a 
dti~1n~ 1 'tJt,'~· riff' the ifbt!·\fo: -tfbb-s\fi3t~fi~'Itl~1'n2s; and1: d·ilr,i~g.t t'h~' ea.~:ri:y; · 

~:rf /tf!a·· :~nb-t:Ji cloua:;n ::faotorc ~·s~t~"U.$:~M. Oll$• .. 

·co:n~i~tfori--~, l.ii~th6tt~t ~~a~!;·itlF;~~o~!:dtf:~"a·n· o·ne, ... >ii'na,~·.111-th,.~;$~~t'~~e· .. · 
m.dt!~h' 1 ti ·an·e>ti{er. . 'T:fi1r$ t(fpJiW~tUh:U~~1 .5t:ft thou t irft.erve1t-·h:~g> ~; · 

.clo.tid~ i.ahd·.··\i!tli''~' 1§o.£':fl ·:S:tt-6~~~!·-tt+~1,s't~a:fgli~ a'lid~ ~'l·ev·el'( ·we.$: .:]1,,ao. s~q.~; -

·o_nd_s·~ : For. tn'e Jo tlf'e~-; "tlt~~:e'·~·'d'on$!C.h~r~:t~ ons,' ·f·ti~cluding:.. :.:tihe~· f,-:. 

in'.te.;rv'~If.f ng:. ·clo_lid'~ cc)fiijft,'f"o1n/ ''the ::opporttthi ty· ·~Vairieci t~:OJJi•.,;'l.,2 · 

in onlt.: on~ ':o:fr-tliif ct1Ha1t~&ti:s d:oes i·t·;;·a.ppear· that, t:he. ;, .. ); 

L;1049 ,_.ca.·~tS:~n' ·c!61faci ;;hi~~ s~iu1 ·tine "tlG#7 f,,ti .. df4,H1i 9 . .-;,se.$·t:;, . .fn ... / .. : 

th:l s th$ . time opp6$tfilH. t§ .. l.J~;s' f6r ,; a .'.p$:1:-:t~aci::· 61? "up "bd •40~~~~Q~ :· · 

onds with ,·n··6 i~t~r~e:rH:ii~· i:i~ud·~,~ ~, il'.n t-h~ other -thr~Ef cond·~.-~-: . - · 
. . . . . . . . . ' 

ti_ons" a'ccording to the study,'_: his. ~pport·unity ·was:.preclud.$.d . 

. by the l:l:mits b_f co'ckpi·t" !ltrutctu:te or. b'ecatis~ th.a DC·;;.;.7,"t.:ras 

,:_ ;·-. 

The stfidy hidf ~'itt~'b .. ''that without the :intervening ·eloud 

oondi:tion the DC~7 was wi.thtn vi-sua'.l rang'e and within the 



- .41 -

angbl~~ l;i'.~! i·s:. ·.d;f ,, cobkpiti ,;·fs:t.gri· from the .L"'."10~9 .. -~opilot rs 
• ... : · ... < '"'''"·,:.i:'_,·. ,,,,·._ •. :,i-Li ·• '· •... ·,:·r .. :·1•:•·.· :':. i'1~~·t1;''·'::d)hf•':'" .. 

seat ·aur1zfg"'three 'ci:r· '·the four t1:1ght path situations. Then· 

the tfm'f 6pii'6~tiiii'f ty ·.·v~rr~·c:t1~om' sO''';to ·~i-20·":~~~-;~ds, acco,~d- .. 

ing to the situation. Two of the dis~f~-~-s re;:~:~\i·i~elat~~:~ 
:_ .f i ~, ·;~ .. ;,-~ .'· ~ ~ "_""'° '. __ •,, ~. ,. ::_~: .• '- :: _:···· - • ~:·· ·., ,I' 1 ~·. • -~'.:, )".i-fI ::.? 

motion-. · Agatri,, "1fn <th·a· '"worst e1oud situation ~is time oppor-

tuni ~~:.~w~s ~~t'-±iu a:~ f~ se·~·~~cfs. ..:.ti" .'\ 
ld~-" f ;- )'.: ?.· 

~'.;.-·t~·(· i~~=--·. ,:-·-·\ i.f h-:::._./r~ .... ~· :.";.:-, :\r'· i ·=.:}r·~,;f..·1~;~ .. ~ h·"!~~: :.';·, ... _,;·. 1 *~-·;·-,;:_;_~· i· .. ··~. ! 

Analys'fs ''o;t-'~lie cvariocua·.'~possible· flight path variations 

re1ativd·~.~ .. c>' cc56k:iji1·f'-·s.ng~ia;· :Li~f~s oi1:~l~I~n has shown that 

onti;JB~J·i>6th j:)if<B1~~~\·ic,·r.tr 6·~~ 1 aiiofait c6~1l·.'h~ve b:;en precluded., 

frolli ·~~-~int ~fi~~::i ~-g.ntii~'€:fng~j~f~~'~aft il~~ing, 
1

c~it1 1~ai; periods. 
~-.F.:,,.-:,i~·: ·r·J1·~--th'::'Whn~;; <f'f·[~j··f:?·J:i . 2' k· ! 1 ::. -i:..; !,,. "' J 

·The study -inua·t·:also .. re·cognize· the possible ef_fect i_f· one crew 
:·-1_'\•:~~~:·_ +,.·~-'·C:~.J-f'\~·- '.·-<·---:·:>».:· ,.· .···:·?:'. _;;- ~--;•,i,· •:r-..~ .~•.;~/~·; :-t¥\ ,' ,• -'~ ,'.'{ 

member we.'s odtiupied' .wi':th cockpit duti~s and he alone 
\." '" 

''· 

had the 
1 : i. :-: ~-'.: 1-f~":.· ;_ ; ; - _, ~,~ t· u .~. : .. :~; ::.~.~_,·. ···I :q; ! . ./, ~- f_.n-;·:J . ~1\ l ~· 

visual 'opportunity' ::.aurlng ·this . t.ime • 
: .-. 

. Th1f~13'8a~tf ~As "!a~bbJri~·(t;~'{'~'.xf~;t~~kce! o[~~ulus-typ& clouds 
~ • ' f / ! 

~~..:.i ~--:- fi,~·f,~r_,_,~:,"f:·1 _:: . ... -~ ~· ~·~~.'.~:· .. :·\ ··: r. r· !-> E~,t~ :-;\ ><"-'.!'~~.·:· J f +.;: .. :! "::,~·:· ·J.~?. :-.. s_~r, ~· ::~ .. ,J" ,. ~ 1 

·, 

in the·' acditt~'nt area•. '!t~~ha's 'shoWn. that these clouds may not . 
i· ·.~ ~"-1 ·r· i;:t? ; . · \ .".-t t: :. ~- ·. _; ~ ·· ··~1 '·) .. ~- . J. 1 ·1·.-~· 

have been an intervening factor .b.et'ween the .tlight paths of 

., 

the aircraft. Here· the time opportunities for the. pilot~l;~·%:ii~:;~_~& 
• . j ' 

effect vfs'l:l~i ri:i.~''.P,~e!tt·6n:· ·iJ~~i:·;'~~·66a.·f' f,~I~;:,;tliis, si tu~'~J~n~ de-
sp:t te th8-'-p'oi?u~fi>ta· ;s:f:ffgh't',rp~ tli 1 r\,4;l':a1tion~~ ·· an'ii' ·~{ n. c~~~1der~-

tion of the aforementioned factors controlling visuai ~~~li~y 

of the pilots, the Board is of the opinion that the range of 

opportunities wa~ adequate. If this situation existed,, the 

Board believes the pilots should have seen and avoided the 

other's aircraft. 

On the other ·be..nd, evidence has shown that during other 

of the possibilities the pilots' opportunity.to effect visual 



Shown how cloud~, if J?OSitioned,.~et~e~~n-! ~~~' f}..ig~~ at'-~ ~r;t~9~ t~e~. .. :-\ x. . :-.; _r .~ :···. =-. .., i.;_ ,;·J.·.~ ~~: .. __ ,_.:.· -:~J.;,·~ ;·~::~·~. \ ·1.,. .. :>:. ~-· :· .-:-· ~:-~ -. ~--~'. .:-.t.: .i -· .}_~ .s ._,~_\ !"',.~ • 

could have reduced the tµie. _oPWM!UJµ-~1 .. f'o..~ popAsip~ . ~VO.t9~nq~ .. ~g, ~es~ .. ,, 
. f:~ ~ r,}·ut:~; :~: :?·~! -~_ .. :,:_;:-1 ,_·-~ ~s:-~·/\-~~.t. k·----~~.i-.'t\ .. :--~.r~: J .. _ J\;~--. LJ,..:.··-· .-~_.;.;, · .,.,;._., -· . -

than the minim~ or ~5 _or ,~o~e _,s.e,c9~~i9-. n~Q-1·~,~~~:( }'<;>r_.1 s,,q.~mri~~~-, p~?:t, _: 
• .;'!-, ~:) ~?~"'!! }.,j ,!-~ :t; :• l .:: -f.: ~. I.~·,, t. '1.J •, t, ''• ., ·~- ), -~- • ,::-, .'! ~-,. ·• .,. " ., . ,; -i ·: . - • ..,.- ~~ ~ -,• ~ ;. . -, -

reaction, and airplane respo~se. . 
• • • ? .r ?~ :·· : .: : . \: _::; 'f * '· ·\ ·, ·. -,. -~~ \. £;.• 

The Board has car~.tully .st~i~d _ap.q. arduously. ~v~uateq .~} tQ~ -.. . . 
-., r• -·i.:.i."'- ·- ,,_:~.·.•'_''.·i ~.=--~· 0 i,'Lj.i-;'_r),"'f r 0 ~:~ :..··;" : .. <:1 ~~;·~s;,..;J.r:,·;.-.:' ;~: .... ; '~ ~> :·~ :',,;'t-:1'1·~· .. ' • '.:· :. ~ • 

,....__-:)_(.).t1~--.~:-~;i. - .. 

available evidence surrounding this acqiae,~~"· It has learned all that , . 
' .;.• Pt -J \ " ~.:- (~;) ::·.~ r t:· _/~'; ·rl-'\:· ... -~! 1 ;.·-~ JS l~ \{ . "V~ }" . r ~·-;; f 

was done withc;>ut the assi:?t~nce_ of .s~iv:ors qr_ eyew.tt.n~§~e~-- wp2s~_ .. , 1 ,· _., r .... 
.' J J;} • tJO _(~! 1~1:· ~r. -.. < ~:;, ~'. tJ:~: J J.:.' ;~(l} ~ _:,;. r: ,_;~ ~,i. J: 1·-,:~ h '.:/ ~-_.~- ,'._) -...4 .U'· ·~ -' :~ - ·- -~· 

testimony is consid~red. ~p,~r~~~ive c~P a.- 0 C~plp],~te"' k!l?Wl::i,e.?~Et 1Afld_; ~9.·, piJ}€!'.l~. , : 
. t~ ~:-~ .,-$, n d - i~~ & tt . ~-.~ J. t;f n ,.f J., '.i .;) •f!- .f. ::1. .J.t_·; }.-.'., =.}. :~ r' • .·.•;c ~ ... ~ ... Ji~• ,) '·,•~ • ' ,L:' ••/ '-'o ,,, '•' • 

conclusions in the colli~ion-typE;t, acci~~nt. ijq~a\l:?,~, ~of. tgti_J.~9.~ Pf..o.j.h~"°S.:, ~- ., ... '• -~·t f.::· .r f,J" {',(]: :f :7!--:g . ~~"\;·:·,. r-;x ;~j'_f_j.· iJ'"":~ ~-~-~£r)·~x f .n ~'_Q :r·.J :~) .,t -~-··.~;,;J ._)r;~ tj .. ;J~.J 'OI'·~~},_; _:: :~-Y'-::l~~~-- ~· .· . ._·, 
1 

vital infonnation a,n~ , when ,aj.f._ ~actor~" incl~~~Ae.'. ;n~~~rri:,,n(t ~lq~,S,,., ,:-
~:le ·-::t (J ·1 ·. ~3··:-~_j{~1t~·j ... t~J .. ) f :~~(};··~· :'.'. :, f ~ .~::.~:tt~·,,_>: l.~-· .;. t ... t~~t .. >~;. ~\ t·::1-~.;~;;\ . '!_:5/-f:.·~f 

cockpit visual liz,ni tat~o~s ~ cocJrni ~ d'l,ly,l:~~ t ~~~, -~~vei.;¥ f+,i~~~. ~~~~ 
fi.d-._ ' -t;.,.~ •""'.· .b~~:'.3' ::~:- \",jJJi.,;'; J'·!<f-j_·d.:./• ~.;, • .. ~~ .£,'',:_Z' '<,'.~>.:,_,,l.,f .,c_,.:-o;:.~-

variations, the time opportunities, __ ~i;id .:tp,~ ,p}Jysip~,q;_g~9~.)~jgijts _to 
~ fS) iJJ. r . _: . {:7 s.. 1 ~z J ::: ~ , · .i.- · 1 .;.! $.;~ ·.(, -~· . .r 1, -\ -~_,f. -v t , . -._, 

h~ vision are co11s idereg,. ~~:~Boar<!, .concJ.. Wi~~ , "t~~r~Y. i~: .. rtf>,}i ,;· ~~p~~J?.~!t 
. .LiJ:_~ Q r.~ ff ····· e- ." :x; ti ~'.j .. ( ~>., -::::.~ ~, .D-:::s· "~~ . ?t ~-~ -.~ ··' -~· ... t "·-~·-"'--· L:;· .. ' .. ..; ~~.1 i~ , ...... -:f. \ .. ...,~ \J .,,_.. '-.~ L ·-

evidence to d~te~ine wh~ther, g~ not ~1:'>:e~-~-"{~ .. ~uff~~c~~~t- ~PP9~H~it:y; 
J f~ ;;:t,f;f (r -~, ~~~ -"·.~ :· "- . ". "'l:_~ ~-:.1. ~.r \~,i t := :~~~,. . o;. ~ -.. /.J .: ~ ._._,.._ .::.. .-.. _,. -,. ... "·.. '-:' •p . , , 

for th~ pilo~~- ~i~ a~o,~d ~~e cgli~,~1~?~· ;;;~~- \r' ;· · Je _i~ ,~,"!H>' 
Findings 

. ·-: (i ~.~f • ~ ~:~- .,L 

On the bas,is. o~ .. a).J- ,a.,:v:,ait~ble ~yi,:qen~~btpe,, ~q~i;4_. f~~4i9 t9'-~:=?: ,_ · 
o-. :,. f~ ,· "-_:· _;~~ ~:J _·i. ~J . ::S • '.. ~,-. ·.~1 :.4 _,._ ·i- ~ ;J . _s ~~~ -~- .-·· •. __ ~ ~~~! . _,.. .._,, L ·.,,' f'. ~· '°'·" ··1 .,. ~ 

1. T~e compa:q~~s,. :th~. _a~~q_raf.t,,, a~~, ~llgRti. qr;e¥s ;w~F.e. pfc9.per~Y 
~-~- .. t'i1.!{:} :--, J :_:::··_;~--~! ,i:~' .. ).f .. ~ __ 1. __ ; $~;.~·:, .. ;~---~ ·',1,~ ;~"·-~ ,:..-...: _,_.;,.. ·~·.'",-~''' -...:, '.=~yt::. Jr=\_~ 

certj£~c.ated •. 
~. -~-· n J..~; 

,, 
'~: ~; ~ ;;; 

... ) 

,,· 
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routine. 
• 1 ·-, 

.3. 

plan8;:111 ~=9·l,r:,,!"~~,~l?,~,e~L'.~i~f-T":~;~l~~;~µ~~ ~V:t'~e~~I::ro,u:~~~£1-:•. 

4. Approaching Dagge~~-~';:·1WA>,~;,:t~!l~:~,,~~~q,rht:~~ ~~~Pet:~~: J ,.-.-,_ 

5. Com~,~J11°>'J;r,"41f?, ·F.-~~~~·~,fJ',f ~~.,,~'9,Q ,£~~~,}f~'t"lfO~-i~Jl10, 

This t~~.~ ~~~11i·,dr: :br; ~~~;9, _,- J~,~,q:Jt~"~r )f~:.~.)~~~.~~ :~,d-tE!,e:-f ~r "~tj'990 _\_ • 

on top. Thia wa~, 1 ~,p.~~~v-~t~'!,:,,~,n~:_;~J-~~fP,.}\c;.~.iJf,fHJM~-~k, 'l'b~ __ ;ft~S-\l:t:c<~n 

climb~~ ~--t,01 ";~~~cC'"·l?i,o~~~-P"~Je~. ~t _,_fJ.~1 .. QQ9. .. -t:.~~~"'·" 
.... ·., J_,• ;.,,"·-·~>: .'--.-, ;-._:..)~-:;.}.,_: -~~~-1_0·.1-~-:i >+ t; i-:t,: ,_,_,,.,-;._· "::~.;· -... ·.-. -.\·,.• - ,' \; " 

.>A-• . ~~'} D:ai;i ·(~-~Pt.!3-l\~,.,<~"-?~"re0-r; ~}le d_~.i13-1 fl;J~1:J'tn ~~~.~?:°'~~ ;-~-~~~"' 
TWA 2 ~'s ~,~rnt~~~~t.c R:"i;otJ.~~~~~-· i.n+"q~~~t!StP-,~,q~nnµ~ 7.,faA,.,, ~· .-.-1 

:.,j_J ·'·.)~ .. -·; r, .. ,;~•.j,\1:,r }:l.~ ~A,;;._· -;·>:;·,._~·."-~\ ... ' ,:_:·.,~_!_~'- _:;;,'.~;_::;_· '-t- 1 ~:'1-;_-;~.1:"-'"'·i.J ~-t:-.Z.. .:,__- ... --'-,.,-;-~.,,_·;,:·..::- · .• ;.-_, .. , ..... 

7. The last_ position :rep~~;~. ~f .~''o{~ 1~~~~~~'! 11~S&~:o~:~~P 

it was _a._t ·; ~{~at,r;t;~~e a.~ 2i.r.S~R~ e~t1-~~~)i~,~n"~6-~(r ~'t1'~'-~-~t Jl~'.f3~i:~, 
li~e of .p~s!~to~ at 1031. 

~- ~-':> ,'.~_·, j-- ~~i ')*~ ~~-\:-~ .'J n .. :· ~: 1 ~~~ i:~ ~~-=~- }' • ;• ~i r ~ 0 

s. The Salt Lake controller posse_$sed both pos4J~.?~;~_};.~:<.::__ 

rep9rt,~ at .~ppro,PDJ.~tely 101~.,. a,t whip,h -~iPl~L 'b.~~rt~9~!'1;l.iJ~hJt~ 
···""· ~·~-- ·; .i >~~~ '~Y;_:.~-·-,'O"c~--r~~;1 -~!- .. _.<- "·_:· -:<·:'.~i--~ ~J.L~i.:~.::_·_:(_ 1 ... : :-· :.' 1 "' /~-~~-: ~-~,,_,..:;·i.__: ... u-~·,,,.~··d---?·.:. :h ... 1: ,~, 

9. ,$'rattic control. s~rv!oes, are not provided.tn the 
, .. ~t-'.:·~ -:· ... .-;/,· .:•; .. --:i ~·\:::·~.':,::·.:'.'LL·-.~~~·.'·_·: 1~/~;~ ... r·~:--:'_'-:~ ·~· ... '.~·~;·:,;;_:~·(_·:J 't'_.,,_~(~X .:-~<J ·· 

uno.oritrolled ~irspace and acco~'.di.ne; tC? · e~~ ~-~~tig :Air T:r!f:f ~q ,. 
' ~ •. '_i .:"': • •• ': .··, • -,_ _:;_, ' ~'~;., 1·~;. _', j_~~---;4•_,: ! .. J:~.··::.,: .-·· ~/_~;:_;._; .,~: ·':~·~-' _;. .· ~-~.-·._.~ __ ,;-:. ;_·~;;,,-t.~-.·._. .-'.£ .. 

voluntarily. 
. ' i . ; . ) ~ ~ 

10. A general overcast with some breaks existed at 

15,000 feet in the Grand Canyon areao 



_j 
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i1. s~·~r:Al.'21 dillntt1.W' 'b1tllCiups·1 ~:1tteri(i1tig '·sbo\fe' ·r1!~lit 1~e~( 'b~isted; 

one was nearly over Grand Canyon Village and others were north and 
- ;'~} 

northeij_st. i~ .. lth~1 ~r~a· of~3th~:\~&l1i;~i6~. ·· ·" ·' · 

i2. The co11:r~~ibt.U.oc6ub:-ecij a:t ~pproirlni~tt'e11 11.bJ! '1:i'.n '\ri~ti~i ·?ifght: 

13. Tft& co~li:t~~roil1i~n -~~~eJ;V~~ S.hov'~t7a :::pt,s:tt:t<»ti, a "~·ho~-'·liisianc1e 

west of the TWA wreckage area, .17 miles west of or approxima.tefy.''3-f/2 
r"·'j·'·\,'·~°'r;;_ :~:·-,--_;,.i.9 C~:i~.~lT .-! •. t;_-.--.··> _.···! .. (J:-{~j ·(·C· ~· _,,. ... +.:,:.,_ .. ~-_:·.-··, '1 '.Ll~-~--~-~~ ·:"·(·;~~-~~ .. -,_,_!.-,.~. -~ 

minutest··' :tlyirig·· time'.. ·r:roift ''.~he :P~int~d Deseztt· 'Tine esr' posI ti6h;:' . ,·. 

14. ,:(trtidJr tis~Y~'tr1gHr:·fuf0;·r~e~tH~~f"~cibdi t:fdrl~:{·· it, is1)·tli~--{~112t''.i~ 
~- .. 

' • ff 1' 

• • - :-;t· ?.:·~ ;;_:~ ~~. 1_J r .. 1 t~ . .~ {: :;· ~.~ r~~Pt ~:it~·t=i: ~>-(~~,-;~ (i i::-r·:: -~~ ,:) ,; fi~~ :~~ ... ·; t .r r1 
15. · At impact the aircrilt ~relativ1f'to each ... 6.ther-~oonverged at an 

angle of i!l»Bfit~· if a'.0J~~e~:<w1-tii "-tli~: oo~? t'b··~liJ'1 f.f~}ilf'6f:1.£1i~ ~id49. -'the 
Dd-7 was ro11EiJ~~~boJil.T~JJdegf~~~ ,:¥i~Ht \.t~n~iif~~hs~riJ~ pft~~~d: ~b~ht"'iW ~:· 

degrees '.H.b~~-~ t\JJ~ii t :rlik'.lt:iJJ: tb;:l .£iie 1!!.104.fJ~ ·~ :-i ;,;, r 

it;::: ;Tfi~rJ~'tf·~y.rrii} e~fd~n~M Ji~~~ ~;·i'o'· i~di~~~e tnat.::ma1~6-ti~n or 

;._ ~·7, It,-· ' > }: ; r :"'"~ ,~.1 !!~ :i"t .·J~ ·• .r: % '.-~·~-

was that the pilots did not see each other '1n lime 'to' avolci' tfi:'e "c·oll:i'..Siori • 

.,;~ ,, <· .. ., r .h,; '·· :''-r'ff~ ·~ . : ~: .. ~ ··' ,. ('' t·,, .,·:ni : 1.' . · ,·,. • :::1 ·"' :. ·, ··} 'I . 
It is not·· possible to aetermine why-· tlie pilots· did not see each other, but 

the evid~h8~~·~:tig~estd;! 1t6~f !t::~r~-s~l:~d, }~om ;~/·o~·e o.~,~~~,:~ori:tbiri~li6n ·or the 

·:. ,;_,,. -:~~ , :·· J~ -t (~ -·-.i- _,. -~·l :~:. ~:.~ J~ .H_t..r ;j I .~~~ {~ ~~~ tl ~J ~.:: ~,~:J · ·;· _:",~ 1 __ : ~ .... :· ~- (~ ~\,_ ·:.~:- L ~- ., ~ ·,~ .. <· .. ..i I. ·--~:. •• (_-.. ·-:~~ •• ·' .~., 
following factors: Intervening· clouds reducing time for visual separation, 

visual l°f~j_ t~t'i~ri~ 'i;d~e· tii cbckJi't ~f~·fbili t; ,·::. preo;cc;hp~fi~n· ~i i1t ~ozJJ' ,' 
- -· .. ' ~ '-· .. 
~ ~: ./· •\ 

cockpit duties, preoccupation with matters unrelated to cockpit duties such 

as attempting: t~'"p~ovide th·~ passeng~rs with ~ ~ore s~enfc~, ~iew of the 
.~. 
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G:rand CapyQn area, peysiolog;i.¢al l.imits.to human vision ~dueirig the time 
,. . 

OP.po~lll'iitY' to a~ and avoid the other aircratt, or i~uf'ficieney of 

en rp~:t~ ai:t" traffic advisory ;in.formation dµe to ~:qa.qequacy of f$¢ilit4~s 

$.tld.lt;Jck o# per$9~ile1. :tn d.r trattie c<?nttoL 

BY . T~ oxvn Al?itOl~AUTIOS. BOARD! 

Member Louis J. Hector 4l..d not ta.lee p~ in tbe ~option of t~ report·. 



, •• \ J ,1. 

_j_- ·-.-



:.'.:-

~{:5:~~-,~J* 1~e:.~~-·~¥:~~~¥1~~J~~H1: t., -

T-h~ Q4/vil i}.~;'Qb.autt Ce Boa:rcl w~s D~;t~~~~~\~·-:fi~.C::~~ 

;::~~;;r;t~~:::;;!;:;~;:;r::::~~'cii;~:·;;:::~!~~::::to 

' ' .. 

1i~f .i; ~1:~~$' f ~1? 9,£.'>~~.~~n, ;ff"''·~~e..},cif.~h °-.:, "1~2.; ~·4~tl,,1*ll!rc~11.\t1:·.· 
tioe,_~~o~ ·:9,i~~1'~if ~~ ·:·a .. ,~:M~ua;~.,~t?,~~1Af.~~~l~ ~~ille~~l~~ t~t,~i~!$~%9D~.q· . ; 

b;y ~~f l·P~t~I itl!f il(f+,~ . .,,!l~~f ;.~~C!~tJ;~ .• ftJ~'ll'Jen,l,cgf . ~~~!lfe~.t~ ·~~ ... -" 
~.?;f'f"i~ttsJfa,~~;~~~0~~ .'f1>0' 1C.,,~f1~:":~' ~~~~;~hl.,~,.;·~~,,;l·1.r~~~!:r:i{t1 ·~}c~-~'.5-t~~;; . 

_.-~;.-~::n·~~'t*Ji.~ · .. 
x~ ·: i~~· J~.~~11 .• t~~~~~'0l , ~~~~!: ~ ,,J.~t~~~~ .~~~"~l:t~~$~,t ;·~ ~ · · 

a •,.:~~d.~~e~t, .. ~~-~''i-~~t.f·~,;~~- ·~~~i·~--~1;! ~~~~JJJ;~,~!~~1 ~~-fll~·~;.~a--~~~t.ed 
~#.~.fMf~it~~·1~-~-~~x~Z-~.¥~il···~; $~1)l1P"#~~,~-:~:~~f,f ~~~~~t~,l~;~'-~~.~~~~.re 

. . ' . . . . 

4~fl~~~c'·~~,>7t,,~i'1:l.~·.ii,~jf~~~·~~?~thM.~l1iff~e~~'-'~~;t\'1~'11fl~ee 
01v!;t_?;4c'~8~~~~~ .. ~.$!i'~~~·af~- ,~~~~~!f~·;t~{f,~·~ f~~·~ir~~~j~;_g~.·~~~~.~~i-~~~,~~~~.~,. 
t1.f:et~:,;\-~\~.g~.~~~1~l~f,t~~·~}j't~~~;,:~:~~~:~~~µr~;:ft:'~~.t~g.~4·~«~~--'~:C!>ll.$ 

. TJlf ~e, .. ~,i;~~~if~ ~~i,,~~1'~~ ~~ ~~ ~f;.~!:~~~r~¥~~'''t~~ f!P' ~%~!!!' 

~ '\'t~_,e.otJ>itf~~~~ ot.r~.ces . iii ·."9bl<'fl.izo--r····1ii.~n~,i$.• · .. _ +-l:le. 00~1~.n.r ie;i 
·• ·~~·~f~~ .. ~~ t., ,~oL_~·~~~ ~.~~.: ~:~:~·~"'.'.~-· 5:~ ·-;. ,~!-- - > ... _.. \· ·f ~/-~>\ · .?:' ·~\ . . :- ·~-:.;. ~;,t; · F,-t-,:t';</[,-~~~~l~ ~~ c~;~~_:~-o;~ · ~·~-· ·~:. · f "~-·:-\~1 :;;, i{'~·.( :,? ~- ·=:-(~~,·"~· . ~: 

. engaged :t.n trEtLn$porti;qg .bf .Al-~ pe.reot:L~_.1 -~·~ope:rtr, ;~il& J.Qa~l. 
-~ • ''_!"~,-'..' l.,_,,_· ; --- ~c/::-·1\.F>7;.:.~~-,- .'\~ ~·:':; .~~o~~·~~:-J;:_J..;~,- ;~ .;'.;,•','.~; : ':- ,·, F '-~·:""":. .·- ,~?·:~·-.-.o_:~. -:_. ::- ' ' ' 

!t hold.a a currently .etf-&ot:l ve oert1t1cate of public oon,... 

venience and ... n.ec-e.ssi'ty :ls sued· b7' the 01 vil Aeronautics Board 



a:qcl 'ln air oa~!'.t~I;.,oJ1er$~i:ns?c~@~~·i.l~jA1Et~ 1i(Hlll•~ by the Civil 

Ae-rottaut!es Abin:t·etre.t:f.on. Thasa aq.tborize opet"ation over 

a n.limber of :routes 1nclu;JU£- :tha'l# ... A(,$~2·:l?1&:~fdi:el::Ji·~~tt18(t·~:ifi\f~go. 
z+1n~_;: z•;·ii·»aft~\ ·' · :'. A : · ; _, ··-~ · ~ · 

1'i'{),~~-.ffeO!l1:·~1c·~~a.l·[:c.4ti1t1:;1:i ;;, ·i'~ 
(cjol.i>tll'~1;~H-titit'Z:-j~· -ti~!.i'11i''f~i~·e~'.-~ ·41f~ '' ~~:~~~~~'.th~io-t~lf~ :t),~ · ·t~lre 

o 8Ji»ittY~~u·:e~·1tiblS'~ K~'~i{ · ·,1'9J;9f. · t·ra;~.:1>~010.iilf~~~· ::~•1\1t'lttr{ 1 i.~r.J11t~b1.r1}19'1'~:t 

· lie htitt:t,t· a(:~\tt1'td Jii!:~ift~n~~·~ir\f tt,~A~~~,>~'t1{' 1&uf.~-1t\tt;f ·n'tJ1tfi;b ti"i:: 
. . ' 

at_,&!ite.f/,·ie.JaitiP.~~t ···fifid,-~;,~&.t\Aftt~~ •· ·w&l~~f.tt'i·ii1~~J}11~o:i~-t~tti1;~tia,_ ·~ . 
haa:·~~(u\~\·t1s:tai t~'is:t-··;1i~~ 2~·' rij-in~·f\~ hoW~~,.,~:i~~o!J;~t!·~fi'cJ.•7j~.;~O,,ltj~~I 1f~:!· 

. ttfil~if>·ifl1~-3lt·.. lCJ~tJ;·i!x·r~H!: ~~'t·~·~tJf .. p.e,t1S1f4'~J~f ofl~ ~ 6~~~1:.!.ga3t . :~'?·:~~f~: ·~ 
'··.tfB8· '01-+~~~,·~~ ~;ia'~&;w:1t,~~Bua,1 .. ~~qc·«11-~·~·!i)i~·6•!af .. t,1~~- ~ill!tl1!iAa ·~; 

· ·· ov;JJ~4~tte·~'.:jul£T4'i ct ·~: :r o&t~ r:.ififi_t.flfil · !iollril:)i,~ ttl 77';1't;l·-i1§:;:·i~ t!iif.BN'ii's·t 
profi.ciency check. wai;i ~atlu$r1 10, 1'956, and hi a Ii~~i·~~·~\il,·1t'~a1, 
t·!J~4~af~i~:-~;~~ii ·aa&i~f~tld·~~ ·M%lil>ut)'.3ii·~~~~jt:;i~~t~nj:;lf,;6·o 

?;,(i ;! d'~~fa_j/£'~' frli3 ,,'JK1 Rf ~~~t~ ,;, ~iti' jy, ',F~i1i +~Jiipl3~ !lif'i11-'lll~ ' ,, 
'ffbdlp~~~Jt()if1 K~lh':"t:~·~~- :f9·,fir~~~~ft;f'·':leld a ~·fi,fia···~·i{ rihihJ:i·$f:£{jf.I{s.t·~ 
(·iJf tn::-~m,!t!~~')lii~·~Y .. ,iid·J}i·~~~Ai'i~·~t'.~f.X~!'bg:~i·~:<«Jt~ S·~~iot~x•:;~~i~{Jg .. -
tl1il~''.~i~tf!ffg}·~11·e~~1Hi.utl·1; -~~~f¥ih ':1i·i';;~:!lofif'i £~~~;~:tile ~:~~11if$~·~if i$i~- :, ·; 
volved·;(~i~~tt!i~~:fi.·i1£;~,-11ysfg'f{~~iii!iia·~t~6~· v!:·~··"a·i·~·etft.t:J.~gdsi<t·23;:" 

1 m: '.' i:fid'.''!3 · f!i!Sef if Ji ·1;41i"' f !Jltiotiil- ~U:ppgr.f ~~ clli~this f:li~ ~, ~4' · ·· 
hottf~>pt!)bt ~;if ;~:j.f1gli~: ~~1'·8i (: .fuli~'H :J'o;"··{119~l:f;' 

· .• j:_ •\i' ~Ji]) :f,c Y~ .H { '' ·; :: ) ) {f,,j/ I~ 21 {", - . . (} :; q ,_;,>: \_ , c ~'.-_:": . ,, ,i ;,':.('"'\ . . ·. . {•; . A /k.- -· 
... rtig'lit E1is;ine·e:V Forrest l>~ Bre7f'C)glt:., age ·31:; 1r1"-s em-. 

··--·--· .... ,-.. ~1;;:CI .. 1.;;B~J:~~~~~·:.:io£!ti:t~1:i~tttn·6!··-o<it,d~-~r·~"l,.;r.,£~:4~.-- ··H~ h-:fd. a 
... • ... !.~ ..... ~; ' 

;;; ... · ~--ir,,~ .. ::; C\':.' y ;:> ;.:: ;r : . ? ?• ·:1; 2~ ~tii,i:. 'L '< '\~{,,· .. -·.~i~' .. t· X . E;' : i,_:-· ,; __ (_, .. :~' .J 1ya e: :', 
currently etteoti\te ·nieoh•nic certific·ate with al~tr•me and· 

erigfzi·~- ;rltirig·s,···~ lilght>.ce?iglne~r c·~~ttj1cate, ·~rid ·a· 

';._ .: -



J ,p oil; 

i 

r a4;Qtfll Etll;~Ot\' t~P e~JQi t;,, ', M~~~ t~'~Jl:!og~·Ei' ~h~d=• \.ao.owU.la 'blitt~ 1:;1'S9 g:,._ ·: 

flying hours, of which 7 J 237 lr{Q"d'~\i.nr)tm1t··'liqu!pnuhit' ''il:ivtil}vJa'~"' 

H:f. s lfl~•\·:~P'~~!l,1 ~ML:\. 9)lt«mi.:~~tiQ:Qy· )t'a{S ~PfJ~Vedi.·{ob'«:Mir ·-25·.1' 19 56. 

'):~ 5~l~~;$;Qh~- ,~;pg~~nt),~X'~-,~ll;aJ1~Y ~»» -.Ul~~Q~1·W&$W eibci•rd·~- ~Fttght:;;ii'.2 i'.1t'1 

an i';«4.:Al;~QJUJtl- f~~J;).lf' '~ea,;l:t't~J"''~it!.h.ollit .~-~40th.:t1i Crt&W~ 'd.·b.t!$8. 

~~9~-t QcS@> ,-r•;w:r~:q~iu~': .;~~ ·: 4,1(JP.i~Pll~ \1l"''' wa~1·1emp!l.:o~~a X'·:t>y-S ·1hh~J coib.~--5 
. ,.· 

i~}':i;H:o ~;\u:t"S c-. i.~~~~ {.~~··P~~a.-t w~f{: ~~p~U.,~&d~·.Jnl-7·~~" ·'! iji; l~t&'i-r\ · 
... 

... .. C-ap-bain Robert F,,,.1'·-hJF~~y,1_,~a:g,,~ 4$:1 waa -~:uip!'ofed by~ 

. ::..>~--··tj~~~ijlfr,,A.~~-.!.ip~s::_,,~~Bh\~•;·;;. :lA~2.'J~),t$\QQXwaa J>l"'Ol0.biiiti;i'1 ··t6.;'· chi~··Jtiain 
November 1, 1940. During his emp1oyment he':.·llt\ifunu!fatid: 

· 1.9°' 49-ai_:f~7i~"•I tl:o\1.'r&, of~:~ whi·Chf!,a·):i3SAwere~!tJF$"'tih11~;;;~1)s.Jjj7~· 1- ·.ifte 

held a valid airman certificate with, among others., ourr$fitiy 
. . 

eff eoti ve airline transport and DC•7 ratings. Ca;P~'ti:iSJtJ1lt 

Shirley completed his· last f.irs~;f~d;ja;t~b.#:8f:4fi:l.'?:M&i\<lh 8J,'. 

l t·§,6~ ~f ':.)iti,q,~,~\'80 :t·h~:,' su'b6ec;t -i:fl-f:g)it'r.J~T~·flita~)ia'=)i\eit .;,pr~~!.'ild Hot 

· 6.3 hou14th;ttQapro..ain ·1.S:fi~r1e"<~1 ~a.il1'~~fi~·11&\1dct tav&t· tiie·'.<fdtttieAf:ii-
.. . . . 

·~ 195'fii J_' 
k ,-:- ••• 

. I 

r;~ p~lratJ \Of 1'i+ctSP.· Rcifl)~:r'brW,J Halt.Dl·d~;· ag:i;- ';j~6. 1l&~t-8fied .th$<.1 ;·im~-'·!'<:~ 
•• a'\• 

..... ::::::~:~::~::f::~;:.~:.:~:~:=~;~;:~:::~;;·::~::;:. :··· 
" .·~~;.~~it; iaf!Jf~~ .• Ji4Ns ;~~'~lit!i~.~!~~~J'I~' soii'';f.hl ·. 

Dq..,;h . H;e.·~~a ra'.~;'.o:·td; :~~;540? ifi\.~li. rli'<>Ui-.d':;·'tltltih'' 2~fi';¥mi'lt" 

equipm.ent- :involved. He recei4vea·;~'fi rtAk".IJIH-i•1cteti:'~'xd::f.'Jiat:fi5t{ 

I 



~ ? rr~ijtht --~&~~Q"rj ,ar~•ard ~:iF,So'zta:, ... ·,a;e··39i v•uf.·-eniP~7.• _: . -: .. .. . . 

Ma~~ih -:2t;.t:.: l(tk8.~;~,. ... .,~a~ .. ja$cha'J'li'oi ,lfe -.~e-~~s .tU'gbt ,~$f~'neer Gf. ,::.J-, .,, ... '- ) • · .. _: ·!'T ,V ""- 7~~-~· '\...,, ~. ~- ·.._ ~· ~ · . : -. . ·' . . . ·1 • • • • • ' r 

:::;;::::::,~::::::;;t:::~::::::.:::,:=~:c ;;,, 
fl:t.g:ht~i\~ng:t.n~~-~~rti.tioate~ . }I~~ .. -- F!ore.-.had.:Cacoumuli~~~:'670 ... 

. . 

f ly1ng. '.b.9~:$'.f·-8~-flOtil.farith\ l~r1Jlh9 '3l·' Vh:en,~ 'i-&O"Jfd'.lf\Co~r",the; .;;8bmpany 

becam.e-~.eff &Oti ve ,on eng~n~er per:~o~e~¥. 1 Jl.vi(!.~~;.:_,;it;t_.b;4).,, .~!lu.e he 

flew· 28.S h u ~ ·: th .. , .' 1 .... ·t··t-~ Lr d : . ai'.M~~~~:::·:.:~.···:~~:::~~~J:~==~~~ed;·,~t .tb~~~lf· 
. ; . . . i . 

Februaii.~{~~··•'l+l9S4. .Iq.1"".~~; ? .tt; ;·~.r.; · · 

~-' t. ·,: 
~ 

t 
I 

f.~'-~ . ·. ! );t - . 

~ 
t-

1,. 'Tl!,ans ·Ho~d'·'Air1lties-1· -·· • :.-t ' (p~;.oo •nzt r , . . ,~ ::,;q;Qr:,~:~:;;~;;d~Q::.~~la~~~<model ~04'A (6~~:Ud.• 
. in :qJ1Aa*t;cr1:1!~ ~l!Hitltdt~~pN~·;~-¥ 'under tbeqhaatthsu ' '-

: Mo4,;1 ... ~iq'-~.,..,.~4)1•'•-:l?.9r@fl!~~u.t,flQ'Ji~~ef i,s,,·;$er.:ffal;,,.n@b&rt:4Q,JltJ •. :·o-Tli~\ .. 
. { .. 

a:f.roraft was pleoed in service /by the oo.mpany May 22, 19j!J: ·. · 

.an4'".~acl;i~ .l.1?:\d "qf ,l,Q .• ;~~ f,J;1;£.'li/Jg hQ;ur~i· oQ~ · whi,db )2, 017 ;:hours . . -- . .. -, - .. . . - , . -.... - I . . 
trtere ;t~&Cf}j~Ut,~teq /~~1J}Cf{ rt~.~ ·•.•f)4.~~'(;·;_,ill~•f.:4l~ 1overh1lu.-l.; JW-1. t·h &·r·l<~~-8 _; :· 

mai~~~~~R1C«?,i!~ih4'.tlf .~~·t;W~J>~eth~~ ju~t Pdqi,> to 1_Jt~lg:~··~ ,qt···-·;·.: '·; .-;;::.• 
·-·Jun~:.I:i3.0 '"'. l 9~.6:•s .. :. :ti'!iti· .,.i#;~~!l~iE,+'~t•s ;.eq~i-pp:ed _ _, with W~1i·gh t .en.g!nes·~ 

. , . . . , r , 

mqq~ cM~975C~S.~.B--;,l.71 ;JA~1i ~B..~.Jni~'.~t.on_JSta11dar·a propell"ers,, model · 
.. · .. · •. ·, . . . \ 

43~(>p" wi·t~. -~PdEt-l;·.6.90i~·dl\:.blact·e.a.: ,.· '" .· ......... ·- .. "· ..... ,, .. , ..... ··- ..... · ,· f .· 

~·hr -
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., .\~·.t••· - ,._ . ~. . ... 
•-.. .. ....... :::,• 

2. U9i,;J<eg Ai-_;r; :tein9g. 

N 63240. a Douglas DC..7, was purchased by United Air 

Lines January lOj 1955. It bore manufacturer•s serial num­

ber 44288 and· company number 9124. Th:e a1reraft had· been 

flown 5, 115 hours,, 1~ 125 ot whioh wer_e accumulat_ed since 1 ts 

last overhaul. A line maintenance check was completed be­

fore origination of Flight 718 of_ June .30~ 1956. The air-
• .1 

craft was equipped with Wright ~ngilles, model 972T018DA-2•4• 

The propellera were He.miiton ··ff~d.ard 34E60· ··vi.th model . . 

69210-8 blades. 
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SH tabl• ® 
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Approa. dislanct bel111een aircraft-Miles 5.4 4.B ].3 2 1.5 .8 ""·""'"'. 

~~:Wi{i~f.~~1t~:~?~;~{t~~~~~~~~=~~~fti~~J.~i1~~~1~fl~5}~~;~~~~~~;.~;iifJ;~~~~~::i~=i~;~~~~~li.=~~~~ft~1;};.;~~~~;~i·~~{~;;;~ki~lfjf.~ifftiK~§.~~::±~~~~~:X~~~~~~~~?~;~~i~~=~~t~~ii~~~~~$~=~=~~~~f.~~il~i?I~~~1}}~[f.~~~1i]t:. 

TABLE: @This applies only when bolh the DC-7 and 
Position on window is conslanl at paint @ 

L-1049 fly siraighl and level and c;anver91 al 

Claud condition and limitalian 

Apprax. lim• ta colhs1on - Seconds 

ApproJ. dis lance b1n1een air era fl- Miles 

No clouds and 
V. R. 5- 6 miles 

I 20 

5.3 

until· in S·lanl before collis-ion 

5 mi'les 2 milu 
diam•ter diameter 

109 57 

4.9 2.!! 

- -- L-1049 straight and level and DC-7 in right turn al 25° bank 
••.•••••o• L-1049 in lefl turn al 12.5° bank and OC-7 in right turn al 12.50 bank 
---- L-1049 in fefl !urn al 25° bank and OC-7 straight and level 

I mile 
diamelu 

27 

1.7 

approa. 25.0 

A 
17 

4000' 

X This point Indicates OC-7 position just belar1 coHisian. Angle changes rapidlr in Jost 1-2 Uc.ands and moves lo 
the right art cocllPI I window · 

VR. Point at which lh11t DC-7 first appears anumi119 a visual range af 5 to 6 miles and wi lh crew poailion1 in cacllpil 
assumed as average 

[:.-.·.-.·.-.·! Mo.l'oculor vision arta-111hert crew members can see with only ane ewe 

---~' Clear area within windshield or window outline- cre111 members can Sit willl bath lfH 

F~:·:;:,::~;i:\\;;;;::) Opaque orta- orto around w1ndshi1ld ond side windows with no aullidt visian 

Dash lines connect corr11spondin9 paints on. three paths shown 
Efangaled i;foud or cloud shelf diminishing eastward la a poinl 

OC-7 PATHS ONL-1049 COCKPIT WINDOWS 
TWA-UAL- COLLISION GRAND C.4NYON, ARIZONA, JUNE. 30, 1956 

ATTACHMENT 3, Page 2. 
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TABLE: 
@Thia applies onlJ •hen both- Iha DC-1 nnd L-.049 fly strai13hl and level and connrg• at appraa ZS~ 

Position on window Is constant ot poinl @ until instant befor• coHlsion. 

No cloud" 5 miles z miles Claud condition ond limitation and 
dlomehr diameter v. R. 5-li miles 

Approa. lil'la lo collisian-Seconds 120 109 57 

Approx. distance between aircraft -Mites S.l 4,9 2.S 

OC- 7 straight ond level ~nd L.-1049 in left turn at 25" bank 

--- DC- 7 1n right turn at 12.5° ban la and L-1049 In le.It turn ot I 2. 5 bank 
DC-7 in right turn at 25° ba,.k and L-1049 straight and 1011 

x L-1049 position instant b1for• collision 

I mile 
diam•ltr A 

27 17 

'· 7 
4000' 

V.R. Point at which the L-1049 first appears assuming a visual rang1 or 5 la 6 milu and with crew posJtions 

, ............. . 
I I 
f:Hi~\\:'lili!~~iii;?J 

in cockpit a11um1d as overog1 
Monocular vision or10 -•here crew m•mbtrs con ••• with only an1 11• 

Clear ar10 11ofthin windshi•ld or window outline - crew m .. n.bus can Ht with bath 1111 

Opaque area- area around windshield and side ,..;ndows \lilh no out1id1 vision 

Dash lines connect corresponding points on tllree paths shown 
£lon9al1d cloud or cloud shelf diminishing eostw;ird to a point · 

L-1049 PATHS ON DC-7 COCKPIT WINDOWS 
TWA-UAL COLLISION GRAND CANYON, ARIZONA, JUNE 30, 1956 

~TTACHMENT 3, Page I. 
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-------ATTAGHrvlE-NT_i _____ _ 
AIRCRAFT ACCIDENT 

GRAND CANYON, ARIZONA 
TWA L-1049 N6902C t>NO UAL DC-7 N6324C 
COO€ 

-(,>-
JUNE 30, 195u 

AIRPORT 

FLIGHT ADVISORY AREA BOUNDARY 

c:J CONTROLLED AREA, INCLUDES AIRWAY 

·----- PAINTED DESERT LINE or POSITION (LOI 

6 ~TERSEGTION 

·---- TWA PROPOSED TRACK -·--•M TWA AMENDED TRACK 

-- UAL PROPOSED TRACK 

0 WRECKAGE ARE.A 
TIMC.3 ARf PACIF~C Sl&NQUl['I; 1£AIH•&S llllASllETIG 

~~umu 
0

or ~;~;-;~·~;;,.-;-.;.-~ 
I Ot••'1 .a.J .. GI:· •• , .... 1,31~,•04 • .aJ,401 -'~!:'J 

j •r j i i ~.Li_..._1 _ _.!_ 
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ANALYSIS OF VERTICAL CLOUD COVERAGE IN CORRIDOR SHOWN ABOVE \~:.~~=:== ----(CLOUDS D.EPICTED ARE INTENDED AS REPRESENTATIVE OF TUE IOORRlDOR RATHEi' THAN EXAGT LOCATION} 

1 15,000'"ISL--- ..,.._-- -~- -~--~- --=====--- c:::=::::::::=- ~~-
r 10.000· MSL.....:.. ___ D _ -n- ______ B --··- --Gj---· _ --\:...::)---
! 5,ooo: MS~ - - U"i°E ijt.:i~t 'hr ~ -- ----· -- --·.. ,,_ -·- --- --·~;::;;- P-· .. - -- -· • 
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