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consisted of Captain Jack S.:Gandy; Gopd
. Flent

Tracine 'E. Armbrigter snd Beth Eq:Day
Preparations for Flight 2 were routine exeeptvthatidga

AR 4 R

.-, - pagpbure y§s;§°§a¥e@m§ ?@w»QésytééuPyspiesxs@g4g§eg9§09$on the
281reraft, .The f£light was dlspatched with, 3,300 galloms;of::
fugl apd. the load menifest. shoved the gross weight:of  the air-

s gdlowable of 113,200 pounds,- The load was properly. distribpted

with respect to center of gravity limitatiops of. the elrgraft.
5 A8 regquested, the flight, after. takeoff, contacted. the:

Log Angeles tower radar departure cbntroller, and wgggyegpg;ed

through. an overcast; which exiateg 1n the Les Angglea ar:

After reporting "on top? (2,4003 ?9§)'§b9?;¥ witqhed to

- Lo#:; Angeleg: Alr Route: Trafflc, Gontrol Center, (referred:to as
» Los; Angeles. Center) §?§§B§Q§Yw&%§§a§a@cﬁa;£9£;§$§1§§ﬁ399$9 #
ﬁelearépoe@rf$hia eloarance: specified  the routing as:filed in
;z4he. £1ight plan, however, the-gontroller: apggified that the
flighticlimb t0.49,000 feet dn;VFR. conditions. . Immgdiately
~ thereafter TWA 2 asked.for: a routing change: to.Daggett 'via

gaﬂietQ@rAirway 216@ Thia was approved in. a routine. manner,

At 0921, through campany radio gommunicatione, Flight 2.
reported- that itfwassap@roaehingwﬂaggett-and raquested a o
. change fn flight plen altitude assignment f£rom 19,000 to
21 000 feet. ARTG (Los Angeles Genter) advised they were
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ance=6f 1,000 fect:6n-tqpi-Aaoertaining ‘fron the rsdio opere~
BG . o

utéréﬁhébﬁtheétkig&ﬁ%waeit&eg at/legdt 11,000 -on top AR
,;cteazéd ithe ! flighte ooy 003 .§§§'%¢ fermluasn a ﬁ??ﬁ.ﬁﬁiﬁﬁﬁﬁgﬂﬁ
=&t 0959 Préns . World. 2 rgp@£%e¢sﬁﬁsgbggﬁﬁéea;&hv@ugéa
oomggﬁyﬁ£§&$@*§$éﬁaa Vegaay Tt peported §§5§@$§$QQQ‘E§§§§%T%
Lake Mobhave at 0955, was 1,000 on . top:at 21,000 :feet, and .
est&ﬂ&&eﬁagtiwanidﬁﬁé&&h&ﬁhe%aﬁlﬁégér$9a¥&d¥&la¢£étgﬁ*ﬂinslow |
~omnd pange~atation i (Painted Dasert) a4:1031 vith: Farmi@gtgn
‘-nﬁﬁt,~~Thie -wa#i [thé:-ldat rg&i&VEommuaiﬂa%&onhwith ;tho -flights

~United A%giﬁ%nggéF¥§a§§é%%%aﬁ&§agQé@%&rizégggééﬂﬁédgggg@

. Los:Angeles &ﬂécﬁéiggéii§¥%§%21§§ﬁ5@23§299i§§wﬂkgééxéﬁtgﬁg?gi
oft from runvay 25L (19£t) s02 -the Rhos Angeles;Internetional .
 Alrport at.0904:(thiee ninutes. after :TUA 2l§utE%$ng;?¥§ vas
on an:IER %&&gﬁ&gﬁ??ﬁfﬁg'Qbiéggafxﬁé Green Alyway S5.Palm .
a§p£&g38ﬁi§$6¥§6§§%§§§idigéﬁﬁinééﬂigé:wéi?egijgéggtgéfgggggtég

dirset Durengo; .diregt.Pusblos-dlrect. %, Joseph, Vister dip~ -
wey 116.Joliet, Victer.Alzway:84 Gbiosgo Midway Afrports. The
flight plan proposed:s tpuevgirspggdwo£3288 knatqi a.crulalne
altitude of 21,000 £eq§,xand a:departure. time;of 9845.4 The
Fe: Sh;rleg, Eirgt

- .-flight orew congleted.of Captain, Robert.
offiger Robert W, Hagms, Flight Engineer .Gerspd Fiore,

%ggiﬁw
Stewardesses Nangy L. Kemnitz and Margaret. A. Shoudt.. .-
Flight preparations and dispatch of United 7l8,yeg?T ,,'
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routine “and -the ‘aireraft departed ~with 135850 -gallons .of -fueks

The ‘6oripany ‘load ‘manl fedt :éhidied (66 grodd wetght of ithe ialr-

“eraft at takéoff to be:105,835 pdunds; iwhtch wasilégs thansi:

the miﬁﬁﬁum%&fl&waﬁi&gdfikkﬁ;oga pourids; thd Idtter ‘'welght:was

restricted from a. maximum of 122,200 pounds:ifor.itha.direraft .

~beéauégéi?éffi"é: landing:linitationaat Ghﬁéag&;&ﬁThE load was

préperty. digtributed ¥1th respect t0ithé cedtér ofigravity .o
1ini€aticns “6f ‘the aiferaft, ©o 00U, [ ssw 1300 &z Fadal] susd !
%@iaﬁiﬁtgfitggeéfﬁﬁﬁﬁe5ﬂﬁﬁgﬁtiééntéété@%%haéEaaaAngéheéghéﬁek
rad&r ¢ontrolledy who ‘véstaredrit through'the iovercest avar:-
tHe adiie “depdFturecdourde: as ;TWA 1257 United 718 peparted .%on:
top" and changed to Los Angeles Center: fPfegiiénéy foi 1t8 en
Foite @lsaranses | “ThIS: BorrEspendsd 16 the fI1ght plén. as
£¥T6d; “Howsve#s, -bhe ‘oontroller ‘spedified thdt thé olimb to .

assigned “altitude®be.dn VPR oonddtdéudsi) J28 wswivs we
#av PIYght 718 made positiéfisrepértastecAdionaitical Radio;

Inc., 'which s6rveés under ééﬁtrﬁﬁ%féﬁ.Bﬁiﬁéé%céﬁﬁanﬁ radios v
ItﬁﬁﬁﬁéﬁtéﬁiﬁééﬁiﬁéféﬁérsRi%é?%idé%&ﬁéélaﬁéﬁﬁéiéﬁﬂPaim%Spﬁinga
thterdsétion, ' The'latber report indidated :that United 718 '
wag etiIlveldnbing to-21;600 éﬁd%éﬁiiﬁafédﬁii would-reach i
Hééales at 1000 dnd’ tha Palnted Dessrt atiROB4yss oo @ oo 0
%£?At*ﬁﬁﬁ?o%&mﬁ%éﬁy¥0958*Uﬁ&téd37i8zﬁéd% dCposl tion  report-
to the 6AA Goniuitcatlons sbation ldcated 4t Naodlon, ThE4 LS. -
repost stated %Ki%”ﬁhéﬁffiéh%'ﬁi%fé%erﬁﬁééaleﬁ at 0958, &t
21,000 fest, and-estimabsd the Paintéed Dese¥t at 1031, with
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24 A4:1031 -af unidentifted “Fadto “transnlssion vag Heard by
s st "ﬁﬂéi‘&-‘l? Lake City 'apd:Sam .-

Aerondutical’ Ra&io c?ommunia
Fréneisea, THey ‘wWeria: no;t ‘*85519 ztp understand : the méagage ‘when
1t wds recfeiw‘eﬁ but it wmr :l.a;terf daﬁarminad by playing ‘bacl:

the" rané‘r‘riedﬁ‘ %ramemisston thnt tha *mea‘sag& was ‘from Upited »
il Undted 718 s

718 fcmnt%e:ft Wae: interpreté&xéasf*‘ "Sa{kt Lt

o o 8h7, o'*%tlﬁéwgﬁing‘”ilfrw By Feesoa b v G
Inve Ry robahl fiat T3 IRy i

~Llyhen' nedther #Flight repo rted :pageing the Painted Desert :

liihe of-posltion, GAA andl’ company ‘ground: sgommunications e
tempted to contact theﬁ. This was unsucces;iﬂ*:\flgga‘rni?g&%;:asadﬁa;:z
search wds then mdde: by several combumications ‘atetionealong
the Bropdsed routes, wsing' humerous radie frequencles avails :

able %o ‘the Flighte, = At FL51 7a ‘misBlng airoraftalert was "o

1ssued, followed by Inplementation of ssarch ‘and TeFoue pros

iy e - e A Fey g FE o . [
ca s gwoidn ool sou o8 EAE

el T i & T e § N ;;ﬁ*‘r' NN T
eeduréB 4 LE R FARP PN R ¢ wi ERTEE g mEOT s £ Ta TR A

2 Phed eVening g ‘pilet: who aparaztéd scenic tlight% over
the Grnha Gan;tmi ‘Hedrd a‘botit 'bh& LmiSSSEngJ *airelfaft candire-sidica
cdlled’” haviné §=é‘ie‘h13~lfiig%h1?“iéxﬁ6ké‘ iziissiafgﬁéuﬁ: of ‘the' Canyon sffea;rlifer
11 “the ‘days ’?Nith hi's broﬁher,”hs r@‘ﬁtﬁm&ed ‘Fo Hhe araa, Plew
1vto ‘the" Gan?oﬂ‘,”ahd during @ “dow pa*se- wa'd able to iden'bify
the empennage of -tHe TWA Uonstellatiem 'Hﬁ"‘ fépbzf?bfeﬁf-‘fflfﬁéf SR
£inding iMed’Iately and the néxt day‘ ma&é another flight, dur-
ing whieh it vwas &scertaiﬂéd that théré was iy secmnd wreckage:
approximately onq mile £rod the Pirdte: Theze wers no signs

of ‘survivors on either occastoni:



-"6-‘7

ion:- July 1 an Air‘:avee hﬁkic&pten\from & 8Search ‘and Rescue

After gareful : cnnsideration, planning* and..trial flights, &

successful ‘Tanding wasAmad% by an Aamy helicopter pilot .at

the-ﬁni%%& wréakage.i On both,iuiiial JXandings -8 medio ao—;a*

eompanied e helicqpter pilot¢and, afber . exapination, re- - ::
ported that no one had survived éither~crashwﬁ*ﬂurigg?tbg,$ )

following daeys Army units provided transportation, i€
%ﬁaongitﬁqns, ko :and: from the.sites by heli-

7. tremedy’ hazardo:

"coptiers-meking ~fd-f'=hr:afap;.c:;s4s;i:~h£m; bor szzqg,qhs the otherwise mearly ... ®

inaccdessible areds . v cuniy o ‘ sHUE Ppalncw g D ionwd

1049 . Qonstallabian‘qrashed in a draw -on: the

. northeast slope oi Tem@le*Butte, which de on the west .bank .

of thgfcp%gradom3$&@n§gﬁih&nx&bﬁsﬁngndwgaaxg%#ﬁgﬁb%akaik~~r4w

-wreckage:site was atan dlevation of 3,400 feet. ,The - .. :
wreckage was found strewn across the draw along a southe ., ; ..
westerly ‘weading, with. portions of:the nose sectlon on. the

southahaﬁkgpffﬁhﬁv&Eagyﬁniﬁ§§Q§¥°¢ﬁwQﬁsthﬁéﬁbﬁkgﬁﬁﬁeléﬁﬁV%éi

::om the nopth: benk: & relatively short wreckage distribution
pamhtﬂhgmeﬁebhaﬁfﬁhqm&iﬁbﬁaituﬁép&gﬁﬁéﬁ?tb%»&%Q&Pdgﬁﬁgﬁfﬁﬁeéﬂ

angI@%-ﬁﬁhewdistributionwand»oondition~ofapartswipgipgtgd{§@q

'Gonstellation was inverted et 1nitia1 1mpagt.5@‘ﬁ;ﬁgig§ga
" Severe disintegratipn -of the L—1049 oacurred during. :

ground impact, followed by an . intenae ground,ﬁire.,.xpa: ;

gether, these’ Qausedwneanlmgtotai‘éegtrugtipn-qfVm&iﬁﬁﬁEPP-

tions of the alrcraft. It waa:éagsible,abowaver, to identify



- accounte& Qn‘by identiricatign of parts gnd piecea f

Mene 1oeg$g§% <A£1 af .he§§,werq iden&ifiq@ es. ig%%%ﬁggggs

st%&utefgilaa narhhaaa@ of gue 1¢4Q, ngea,% Ez%mination ro~

vaale@ thngG X atruck1the ,8outh, IaQa o Qhuaa Butte. ogposite‘

N

the Little colorado River. Impaet was about IQ Leaat below
.Yhe tqg af:this, ridge at. an, glqvaggq ﬁqu4, :}fget. Ini-
ial@,fgacéfwag on,alnngheagg heading~mithg§he aircraft

iy 50

\

Impaut forcea cauggd squre %sintegngtign of . thg nc~7

wlth mg@gr gompunents falling.into. an inacqesﬂible dﬂ@ﬂ;f
qhimney gnd ggon sheer ledgea bglnw the 1mpact &itGA An

gugd

,\"&;;ix \‘a',.v,',: €3 %3 L '7; % x £ .» e 4

Fseveral.areas qt damage which ooncluaively establiahed that

such colliaion‘did occur.‘ These areas algo provided material ~;
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for ‘gn analy‘tioal etwiy relatihg 6 ‘the" phystidal reldtion=
ship a*%tha aircrbft eauh ether at $Hé“1ngtant of the

PRI f’f‘;

1nf1:[ h‘b 1mpa’ct . Fla omop=mdfad wrne s onls srepE iy

o -:'f“’&:ohtaet ‘wag *bh*e Laft duter- ving panel of~"the‘5€~"ﬁ . Ffeeea

etation 4573, a Iength 6f ab&ut ‘30 féety Mush 6t - this
'°gatructure ‘Bore: eviﬂaﬁce ‘of “the AnfIight 00114ad6n i/ 'd6us

pertions of thé upper-aurface, léading édge, ‘and- aiIerén

F AR

R &L&stng‘ LA m {‘“,,-:; Tl 1 o o tall o w "j? ot
frﬁéﬂlaigeaméﬁaﬁﬁi@?ﬁféaefof‘Ieft‘wfﬁgcé&téﬁeﬁ&ﬁexﬁﬁas

found betﬁeen Templé aﬁd Ghuar Buttes about® oné-thfré nile

~west’ “of "the ‘“TUWA’ iredkagd’ §1ﬁe:j ThfS"pfece“GénBiéﬁed*ef“
the éuter portiﬁﬁﬁéf ‘tHe “pansl £¥8 “thé"tip ‘4nboaFd to ap-
pfoximatélyAetatféﬁ*éz?f“Ewéﬁéﬁfé?s%éﬁf8ﬁﬁﬁﬁa ippés dnd”

. Yower “iidg skin and”'tHé'1dading” eagd were génefally Intact.

Poritons ‘of 16wes skifilere 14 Plabe For anbthér sfs fedt
~{E§3a%&i “Goiitsfén” §vidéﬁce in the £ori of dents)”aserdtches,

tears, and benda'w Te foun& on mucﬁ of tﬁe Iower‘ arface of

. thie entire eiructure.éTPart of thie damége consisted of an

o upward and 1nboard deformation 1n the wing tip cap between

@5 tﬁe Poeition light 'nd%yiieron cove. Black ribber’ smears

gm and red}paint emudgee were evident at aeveral loc fbne'in

the deformation. Examination ehowed the smears on the 90-7

P

" yere from the L—104§ deicer boot; also, the paint smudgee
were from the L~1049. SRR R



A£t~ofithelleading edge.en the 1ow§r:wing surfaoeﬁthere

were more scratehea running aft and inboard at an angle of

approximately 25 d?s;.g;zee;s; relauveto ‘the center spar. . In
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‘the.empennage from the rest of the L—104 together with'

the aft fu é‘géi‘:‘aigge' N Sh%’i?*‘ed"“ this bajor componsnt had ‘separated

in t1ight after collislon impact. Heavier pleses of the
Lﬁ1049 aft Iuselage structure and ‘aft 1nterior equipment




Lo 11"

were iound'wes£ of. the'maiﬁ Tﬁnhﬁﬁeekege‘aite.' Light 1n~

tanioay: 824 ﬁgv&'fﬁaf%ﬁ Beldn T3y 0 mabrasas guerios e
4ﬁﬁf§1ﬁo%§%ecﬁb~£rbﬁ "the" cénstellatioﬁkeﬁééﬁﬁééz werd ré="

eavéréa?iway fram thé! ﬁ&iﬁgempahnﬁge ‘@b aufffaient dfé%ﬁﬁée
“Hroand 1mﬁ§¢ta phgseiaend

to indiciﬁéﬂﬂﬁpéraﬁieﬁfpffer B
| sisﬁ%ngw&fﬁﬁeéﬁioﬁﬁﬂéﬁwﬁﬂewiéft uﬁpeﬁ %inﬁiea&inéﬁeaééjéﬁé
eteIla-.

tien:éo1e® sehéﬁégkénawed éoIZisian eiﬁééﬁée“?~énéwpiécewwas
‘eonoaved ‘on{ts’ TeadBhig bags;” 15" ¢he’ ‘aréd ‘s €86 'red stripe,
“byat “objaet moving ‘right to’ 1eft. Phe Sondlve are&hfitfed o
preéiéeiy ﬁith the’ daﬂage b “the 'DBET iefﬁ Wing” tip. .5ﬁ§i
84 p&fnﬁ #6und 51 tHs" wfng t1p’ eéme “Prom this red atriﬁe,
dnd “the” bIaek ‘Darks’ reaﬁite&'from oontaéﬁ with tne £in

laadingﬁedge ‘detgerbooty” The' second pi‘ce, which fitted

beiow the conaéved ﬁiééé was crumplé& to the'Iéft By the"

TR L-iozg ) fﬁeelage ﬁas 4 tHiPd “afed of éollieiOn

denage. Host slgnificant was a Pieee of’ fuéelagé ekin e

about 1—1/2 x 4 feet in eize. Tdeutification wed 1t came

from the upper rigﬁt side of the Goneteilation fuaelage just
forwaré ‘of ‘the tail. Iie.outer Surface vas painted white.
This metal piece vas bent 1nWard about 90 degrees 80 that

its inner surfaoea were folded toward each other. There
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. nggsrgé:igéké:;%gg Qiggkaeerk@ﬁieg§a£§993aQireetienseoe
.tg%egh%%§:°%§9€ surfage paint.in the.srea aft of the bend,
;5;Ed§%§%°§l§9§t9§5§329?§§3th@??égéﬁgaggayndgpgﬁiiﬂ;igeaﬁ&
~random pattern creating a stippled effect over the entire:
surfage, ,Qégeéésﬁew%thh&Qeeeethereﬁyeeeseleee;eggegxayiah
,Bnears:progressing ie the. same.direqtion as:the.stipplings

~Plleup.of; thexindlviduel megke githiggtbefégpQﬂéﬁéﬁﬁgﬂﬂ o

&%&V%§£e9§eﬁégegpge§ e@ggg :This.evidenge indicated that -

Ngggﬁgggg;dgggegtsﬁggrejﬁade%by gn-object.moving--up andwgleng
;jyames of: thefgeeetel;etiea fnaelage.

zeunferential

ATheefinal ereejqutmpertantlgamggg was, also in}the aft

an gFr 3 owe F

§£ l ge. of the L~1043., It was a‘eegiee oq thgeewpropeller

outs in theﬁl wer and bettom fgeelage Ain_ the. vicigi yhof

airoraft, Red and blue'gaint marks ot the edge of one eut

the DG~7 p eller. - ‘ e e 0 omow F HEG L 1 B b o
Two additional propeller cuts were located in the;”ﬁﬁ

L—1049 forward fueelege.: One cut vas ap roximately in line

with the L-1049 No. 3 propeller are and the ;er vas about

four feet forward, This damage was not consistent with the
other collision damage and the cutsuwere probably made by

the propeller of the Gonatelletion during ground breaknpn
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cept for minor discrepanuiea;;no% géihcﬁéagﬂatwﬁo?tﬁiﬁﬁﬁ%%'

‘ ﬂ”ﬁ§§>i§’gabd\bﬁﬁﬁ§tiﬁﬁo"”?Be D’??’ﬁﬁﬁ‘dﬁﬁéke&f&t}taﬁ ‘Angeles

_“fé% o ti!e? =3

L 00 A i Pa et e well %% Hhy

, and destination of thé"*la
£11EN L} hovever,  a*defifitte - £11ght plan: ' iFequired over
e r&i“ﬁg polute Tndldated:

1 shsd © Fron thegs the most favorable'4d’ selevted: for ah
individual operation commensurate with' s¥iwtinmy conditions.
Unlted Airlines! operatidnal policy permitted a high-
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" ..but the stebnfpaﬁlfr‘?fd;:td sﬁﬁ#@f permit: 1ts £lights to: be £lovm 1in in-

AL

160t weoather: conditionsy: rega

atrd dless of the £light: plahn,

duilng: that:portieh of the £1ight offairvays.oIn thi ' fro-
gard Trans:World: Alrlinest polioy, at:the time: of the acel-
dent;: permitted: off: alrways £light  dnidnstrument: weather

seonditions: but: only oni‘an IFR!£1ight!iplan’ with: an-asslgned
~-albitudes: s When: operating: 15000 oh: #top sthe company -required.

- adherance.to’ visual: {Elﬂ.ghtr irulesiiia gnlo omin el Joo

welligualif:
“ﬁ%@Wm@ih@%ﬁﬁ@ﬁﬁi&?Q%ﬁi%&ﬁﬁ?gﬁﬁb@ﬁ%&gﬁﬁihggﬁxh@%@%@%ﬁﬁ&%ﬁyﬁll

tanergsexperienceds - A1l

-had: £lown.

‘thgjiééggﬁyma:&@aﬁg&giGaaﬁ&%*ygtgﬁngag;gaiﬁﬁQQO;iiying /hours,

77 times:;and was

o -g@@lzsﬁ‘!&ésn;;a%hie:;g%!a;;eyé‘,a; widh; 17,000 hours,. had.

s qualdfied. 5 Sinilarly, the other orew members: of.both flights

;aagording. ko docunentary, evidenae,

5 fwere restad, An;good physieal. conditlon;, currently. qualified,

andi eertificated for. thelr positdonas’s %o sollanirseh Boo

L]

-~ The: flighta reported. in: a nonmalfmannen,as they: pros=:

gresged: enstward, . BExcept. for the final: transmlssion: of. .

Undted 718;. the .reports: wer e .without 1!“113313;011 of. ARy dif-

fiéﬂ;*Yu¢~$heu&b@i&i@ugkaggmp@gyﬁéiﬁp&&9@g&#ﬁi@@ﬁﬁ%gll%ﬂad

. .the progress. of thelr f£light in a regular manner according

4o, their responsibility, ... ... ...
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~o - Approaghing :Daggett the TWA flight esked .for.a;change
in.its.21ight eltitude from.19,000 feet to 21,000 feet on.
1&%migﬁ?c%9§ra§§ﬁz§¥§:ui%»géﬁbégg21g999529v§99-ﬁg@h§$T¥é5%

rgdlg operator who:regeived this reguest. from-ihe fligbt. .,

up on Daggett :qquesting#giigggifgg§3g“3$h9ﬂ59§;égge;gggggn_

.§§9;18¥3§§§na?$§t&?tggi§§9§§%;§nﬁa§%gé§$Q;ggqtgg;iQE?Ahd

. sag'«.d»'! }EWA F gf‘ 1§75 ggqggg‘;«%;ng-‘ t'_!'LQii gg etn t‘hoﬁlgan‘q ! 4 QQE go egy %té .

. thonsapd,.?:.

look?,. I;see he,1s Decgett diveet Trinided,.I.spe you. have

i

”uf99¥§§Qsg;§§§£95§§nggg§s$§%§i§$§§§? 1p. hig vay.at tyo. one.. -

Aggerding. o, the.regording of this sonversation
§b£§s?%tf&%k?i%?&&QO%;gg'r?@%;ggg ¥ps,  their courses. cross
and  phey .a7e, Flght togethers?. The Log, Apgeles pontroller.

thep, cptledsthe WA ¥

§§0§993§§t9§x@ngégaiéig”éggigggggﬁygA

5 GF X

,,,,,

operator.interrupted spd.esid, "Just a minute, I thipk.he
wants. a theusand on top, .yes 4. thousand on top uatil he can

Eadan

vadip operater, thet 1t yas, then 1,000 on top the Les Angeles
contreller isswed the following smepded clearance, YATC clears
TWA 2, mgiptaip et least 1,000 on top. .Adyise TWA 2 his
traffio.is United 718, diregt Durango, estimating Needles.

@t 0957+ 1., 7he. THA gronnd ‘radip opergper stated that this. -

clearance.ves.giyen .TWA 2 and 1t was repeated; bagk to him

verbatim. by the flight,  The operator seid that in thig

- transmission he included the informatlon concerning Unlted
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718, adding that 1t was at 21,000 fest which hs’conoluded

from thé overall’&1tudtion elthdugh the altituds was Aot
part of ‘the-Lnforiiatibn’ from the controllers Tha TWA op=
erator teptiffed that'he recognized Captain Gandy's voice-
17 ignd that e captaln’dcknowledghd the inférmation on-the
IUHI%8d PI4ght ol Ptraffis recelvedst - -

(0°ThS' b’ Gontrollets partiolpating’ 1 this ‘adtion wers
oaliad to testify-atthe Boardlsipiblid Hearing,” “In ré< 7
aponse“to’questiciis 'they stated that:beécduss TWA 2 would
‘806N pdss ffoﬁﬁﬁhé5%0%£Aﬁg%§%§fiﬁTO*é%ei*Sfﬁ?éﬁp%ﬁéiﬁiii%iﬁ
“467the" 8a1t- Lake drea’it wH8 nedéssary’to’coordinate the’
SYWA® requestc ror altitide cHangei’ Both- stdted” that at this
time’ thé Plightawers IFR traffic’ opépating in"eontholled”

#alrsﬁaaa?aﬁa*Anééﬂwasﬁfeqﬁifba*%ové%fﬁra%E them" frofi” edeh’
“othet as well as from any other alreraft on “IPR ciaarancea.
The oontroller who''gave the clearanoe sald he dffered” ﬁhe “
‘United fnformation to TWA merely-as” ‘an éxplanation for- the
denial 58 21 000 dnd n6t’as & traffic adviséry. R

‘THe Direstor of the CAL'0ffite of Air Tratfle Control -
explainedthatwhen H Fequested 21,000 Fast’ théflight bad
not reached Daggett nor had the United £light reached ¢

Neédlea. They werd not traffic for each sthar at that time

g v‘pﬁé”in'projeeting~theif traoks eastward both would cross’

ARé&*Affwaiii5“ﬁi%h5111£&éfiﬁeéh horizontal separations ' On:

this Birway ARTC wee requireéd to separaté’the flights; thus

TWA was denied 21,000, ‘The witness added that this séparation
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ves &hwiafcﬁ@ﬁsponsiﬁil§¢¥¥£oréimaﬁmum%hwéfii§h$ffonlyzinf
sthe eontrdlled irspace :and th@tkedkirway 15 was the: last

swch larea for tHe:flights to -traverss until they were well

beyond . the“ﬁcut&ﬂnt ‘sdeney - He :getd .that ARTC ‘meintains
»a%“:neﬁpeat;&vﬁhERJﬁlightsfff*

ring

only frﬁ&graﬁé
é%ﬁh&ﬁmﬂﬁﬁ'dnebﬁﬁimfxf ‘x&

jpaed land sthat this dnformstd on de

iTow of

s clndtrimewt L raf s e%ﬂd‘ “the ‘Wext covirtrolled ‘atrispace “to be
éenteﬁéﬂa~‘as“sﬁmﬁed tﬁ&%“&iﬁ t¥def e idodtrol :does (riot pro-

#i¥1dd sany ~éontrel depvideidi flietlondniricontrolled ‘afy-

.sncdpdéeys The wftdeas éxplelndd thdt ‘flightd-dremot ‘bound by

e

2éfgsnéﬁéa%Gniikig&ﬁvpignjﬁwhethenaEEREﬁggﬁFRﬁéwﬁfkﬁfoperating

nf&ﬁiunﬁﬁntrobféa%&inspa&éfénd@b&éﬁ@iusﬁrgmeqb“gnéﬁﬁtc?ﬁﬁstv
onlky ka&iﬁéané@rqenbar &&ednbgolﬁaﬂéiwaqcer&&ﬂg.to&hg@fﬁhe
°6ﬁff01@039éraﬁs€§ﬁﬁTheidantrﬁblefé&ﬁﬁinudi.oﬁaaonﬁralapnOQ,.
eedﬁiésaéAnGimﬁﬂﬁﬁl)dataﬁeéifﬁéiﬁ.'qméananées%a&ﬁﬁdrizami
fl&éht@ﬁkﬁhinéeoﬁffolﬁzaﬁeé?&ﬁd&¢&ntgélaareaa_anIx;%ﬂg:i%

‘-resﬁonsﬁbil$ﬁgsfégssépaxgﬁﬁonﬁoﬁy&fréraﬁt?oﬁtstde theae / |
afeasétSmaceépted.ﬁjs gsif%w%aﬁugsgz‘@fi EREE ] §m§ﬁ§fz:;
a5 & ‘Hheén {THA«dlended "4 ts-#1kghtiplen from/ an aeaigned~$5
19 000 fegt: to:$ 000:feot: ront ‘topy no: infénmatian¢ceneefﬁ1ng

this was. given o United (718 «The:Dirdctor of: Air‘TraEﬁic

‘ﬂ*Gantral atatéd tﬁat%ﬂéne was redquired: ﬁhough the fligﬁtsé

swéra in cantrb&léd éirspacé at-the timeq: The claarénée~to

) THA 2 wga to gaintain l,OQO“feet on p:while 1t wag 1n a

control area, Thé ‘witnessisald. the flight ‘'was8‘not: restricted

K
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‘e s exeept that 1t
‘When

torag&«spehﬁfiﬁﬁaititudﬁwimfcﬁﬁbrﬁi*
iibea atileast 1,000 Lot aboVG’the genarakﬁalau&~layewu
butsldecontrollied: airsyaﬂe ‘and uﬁﬁer}ﬁaﬁta1n~&on&itionsu

of imited. visibilibyg@faight\sheuldwbe.ﬁonducted atian o

1 aditl tude; ‘conforming . tueﬁhe

mese gtated: that the aﬁn’éﬁ‘ﬁl meeMaﬁa, «41d mots _;wmzliat

vrgﬁﬁgﬁﬁﬁﬁékaoé%asf%%kﬁf sing altitude

altitude (Captain Gan
~es;t@&&tar chaagﬁutha alk&ﬁﬁde fvom time sto stine.
th nﬂgpegﬁﬁtaws@p&rggionbtnauﬁﬁA

*:siheiﬂitngsa rstated: thatgxu,

- fMght.at -thie ime iwas i@ VPR £light-and that.tbe haske VFR
zﬁmﬁgémﬁmsﬁ&PEk%eiiﬁ%ﬁiﬁt$§@§m%ﬁﬁﬁ¢§%gﬁlighﬁﬁﬁﬂ VFR conditions.

5 6 s (CAVEL-ALR Regul &b Tons ‘de ¢not :pravide id 1definttionafor
I;&@Qﬁ&ﬁé&op,6p§a&tfan§efﬁﬁergwkthtn@enéeuﬁsideﬁﬁantxalléd
u&ﬁﬁspacef,geﬁévenykwﬁbﬁéréspécbzﬁe:anéfapﬁoﬁératfané niio
-segontrol ;areds theuElight ‘Informatlon ‘Manualzstates;: AFAL:
least:: 1000 :feet on=top? (laﬁePiﬁmayabQ$ﬁileé Lﬁgan@EEﬁééﬁ

’ flightgglan;uaniaséigﬁeéﬁbyﬁATcﬁinwaﬁwiFRwole&ﬁéﬁée}diﬁ?f
lleu+of arérulsing eltitude.: :Evenx though thisitypen oﬁ
operation places the responsibility for§QVogdanoedéfdeelg
lislon:with athenﬂiirefafﬁﬁeﬂ?théipilot;ﬁtheéﬁiighﬁiis an

,,,,, sIER operatiéﬁaand ‘must:obtaln. .anamendéd, clearance fo8 . X-5

véﬁﬁciricfaltitudénbeiﬁre*ﬁrocéeﬁiﬁgﬁfn$03EFR@wegther'eane
ditﬁeﬁsa” It rurtherbatates, Bair Traffic. oléarancesiwhich

::speaiﬂyw!at;1eastalQ@0efeexﬁabovqaali e&oﬁda!aﬁn lieu:of a

3/ 04911 A1y RepulatioHs. “Pakt €0.32°(b)1,72,"3) and'4.
foicd/ - Civil Mr-Regulations,: Part: 60430 (b) (1)e-. .o -
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crulsing. a,l'bitude permizt.g flight to:be: condueted at’any: al~
titude: at or aebove the; minimum ohs route: altituds. (MEA). whi ch

‘i 85,1000 feet: or. moxe above the sloud: ;l.aayep oW s
ad  dhe. presgn’h no;mept for: separation;of- aireraftiand.:
*&%&ﬁ&ﬁ&&ﬁ%bf?eﬁiliﬁiQnﬁ1%?VFRﬁweaﬁheﬁth@dlﬁibﬁﬁﬁfrégaﬁdless
Aoffflight plan.or: eleaxanqe, depgnds on:dhe: flight erewat:
Sy tasvisu&lly prevideAagpgwgtion beotween . alrerafty.

- 0iv1l 4kr Regulatlons expressly: place:this:responsibilitys
‘on: the:pllots: ?‘( :and: the: &énrzépﬁ 1s.commonly: referred: o
@i@iﬁkﬁ?%éee%aﬂa%bawhébnﬁaprincipla;“GRulﬁs»ﬁar aveidahaﬁﬁand
right;ﬂf-way are.set: ont in the;Regulations: alsaéé( +ith
respect’ bo an IFR- f1ight operating<in VFR: weather’ conditions
'tﬁauﬁltghtquinrmaﬁibn Manual :states,” "During. the; time an:
,%IFﬁﬂﬁkight“isfoperatigg{tﬁ?VFRwﬁsather‘cendihienawsitqiafr
the direct: responﬂibility;af tha pllot: to myoid otheralre
aonaft;*sincewVFRWfligh%s:may*be4aperating~insthg?ﬂaMQ‘araa
withaut kpowledgeqpi ATG. YE;n eonsonanqe with thesaqpro—
fbywthe~”aeevandwbe~saen“»philosophwqyiﬁhy11&&1%«%&rn%yﬂ%ag

te;nalwtpaific control assisbanee. Lot ban a.usy osnd %ot

CAA qemmunicatioqs atationilegated¢§t-Naedlea, Thigmggpgrt

vita,altitude was 21, 000 feet -andr 1t gntiqipg&ed reaching

[N fi'{%f' ‘,I D T

5/ Soe GAR Part 60.12 (c).
. &/ See CAR Part 60,14 (a) through (c) and CAR Part..60.1l5:
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.wihe%$éih$eaﬁnégér$%liﬁaﬂéf?%béiti@h'atV103$v(ie#&siﬁ&st%h:

- doprevious’ estimater of 1034)% “The:$1light dndieated 1t would
thereafter. reportsvver :Durangoi - The: Needles communidator’
forwardsd:this: réport, ascording: to:routine:procedure, to

- the Albuquerqué’ bent or:&t:1001" and’ to: the Salt: Lake: center
about:1013: | The'somnunloator etated that forvarding thei:
reportito i Salt:Laké was delayed: bysan 1nterphone tYeup,’ The

cohtrollor-at: Salt! Lake~neceiving the rspart was ‘the .one’ who
':rdecﬁ.aftan wh:lch, denled: TWA 2

previbusly wesiinvolved: ini 4

the*uea‘b ‘For-21,000 feeti as a; crnising al‘bitude whan :the

filgnt vas: appﬁuaehing PDaggett at -approximately: 0921, !~
v IiF iA'l‘» 0959 Trans World Flight 2 reported’ its position: to
eempany rafdio:dlocated. at Las Vegasi: »The:fiight réphftedé“
it had pessed! over Lake MohaVve at! 0955, was: X, 000 oh ‘top. at
214/000=Peet; ' and ‘estimated reaching the :321l~degree radial’
;ﬁf@thgﬁwan@mbwgbmnigwgngaisthtﬁvns{%hpéraiﬁ%ed Dbbbr§%i&né
of’ PosTtion) k¥ 1031, ¥tk Fabnington the next reporting
POEIHIBHL “ Tn' respohse to' this ths ‘ground communicator ri-

péated baok' the informatistn, ‘added ‘the barometrie pressure

for Las Vegas, and told the'Plight that ‘thls pressure was

¢Hp11Eng’ rapidlys’ At 1001 the' La's' Vegas TWA' communicator
! prenptly forwarded ‘this posdtion repoirt ‘over long~line
"iﬁ%%i%ﬁé%%T%aﬁ%ﬁ%ﬂséﬁ%?L&k@%a@ﬁtéfvawfhis;fépaft~wa§¥rabéived

by‘*ﬁevcax? ‘ controller ab 1901. The same controller

received the position report of United 718 at 1013 from the

GAAaNeedlea«oommunicetorb--»“**
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'ﬁnringjtheiﬁﬁbl&cfhaérﬁnga¢h§j§q;t;ygkbftpnﬁrolletgapd'
'"fthe'c&ﬁvnirentor'otfkirf?igztia_céntrolLygra%ggestipned.a;
‘to” whethexr or not traffic advisory information should have
.been 1®subd§ﬁhe fiights;whangihgggonﬁnq;kqg;h&iﬁraceived,}
" poeltion reports from both £llghts and knew both were flying
at\fhemealtime; estimating the Painted Desert. line of
.position -at h&e:aamé‘E&me‘on;qénggrging;gqgraea. The con~
“"troller stated that when~the;rgpdgta.werq,received ﬁy_himv
- 'he had ho-knbwledge of the tragk. that elither f£flight would
‘make te thewline,offpositionjbgéaupp both were in the un-
controllea areaiandaatﬁpacirig~tr§c;,wasAgdt required, . He
‘sald the Pailnted Desert 1ine>o£_po§;tipg 1p,pearly,175”miles
long' with ﬁbsdafiﬁitéféﬁéitionfg};h;pgtbiafdiatahbe,'fTh#,
“‘ggtimates from :the flights,ﬁthengfpfg,,gidﬁnot mean they
Awould;conVGrésgthere bntmmerglx_tggt;bqth4wqu1d.pasq.tqQ
1ine eastbound at A:th‘;at.- ‘time. , He testifled that he was not
requira&‘to:giﬁe advisory information to flights which were
in uncontrolled airepaoa»QR¢~it»ﬁqgﬁpqu.Q,ﬁiﬂﬂretiqnary-
‘duty In the controlled area. He also seid this advisory
" gerviee would not be possible as a day-to=day practice with-
out control-of flights and more definite position information,
‘as well a8 ‘additionel facilities and personnel, ,
+:Thé-CAL Director of. Alr Traffia Control testified eon=
cerning the situation, stating that 1t was not the polioey
or eonpept‘bf Alr Traffic Control to provide traffic informa-

tion outside of controlled asirspace. He sald normally such
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information would be of 1tttle.valve, Many siroraft unkmown
to ALY Traf¥le 6oitr01 mqy bafopabating 4n thls areay’ rurthet,"
Aty T?tffie Control has~no uu%haraty ‘over those eirerdft that
" The: witnegs téotifled that With respeet to these
twﬁ“*ﬁww i mghta, “the wnwbn#r gegtatnly knew about

- themy howgver, he: ezpl,a_!,gdd’ ﬁh&t ‘advigory information-muat be
L oved in«its*6?aralifépplid&ﬁien»in aay»toad&ygeperaﬁiOns-
:Hﬁ?%tat%aatﬁaﬁ*&&#ﬁé&fﬁwéﬁﬁﬁfeé~f6r1tra£r1a¢£ﬂ uncentrolled
‘areas ‘would Bé tafitamount s ppat tive oontrol of7all traffic
wﬁidh?wdﬁié7§e&ﬁf§é*p3§ﬁ6nﬁél;ffﬁéilltiés;wénd#éduipmantrnot
‘presently dvallablsy’ Hé'added that thid was! known to be.

sorredt; having deveral’years’age attempted: %oz provide- this
“sérvice on a test and evaluation basisy ' Ho added that the
workload of an’ adiis oy bbpvive” waa found to: be: nearly - n
eQﬁ&l‘ﬁé“%hat”iadﬁiréﬁﬁf%i?ﬁ*éoﬁ%?ol'EEﬁVQEQKP@Heﬁcﬁncﬁud@d |
that the’ present ‘complenent! of persons agsigned to. :ﬁgfﬁam
the ‘eonti¥ollsrts functtohein 4he uncontrolled afess’ %ma
‘ot ‘Be sonsidered 'suffictént to offer elther Ie‘an“fad:vﬁ:a’éqf g
service or perform 'd‘esntrel dervige, ' A
“Tﬁ%agﬁfﬁatf&ﬁfré&ﬁﬁiﬁ§,to the?ﬁnogreés.ofc$heg£1$gh&£

“5éﬁbw3’ﬂﬁéy*wéﬁéﬁa@cﬁfiiﬁgabosﬁhé:éatablishadfparfazmaﬁqe@of
" ‘the aireraft." <Both flfghte made good their ‘estimates be

. tween position report scuntil -the-ségnents:inmedlately. prior

“'to the Painted Désert Iins" &2 .position; for Unlted. from
Needles and for:TWA froti: Lake ‘Mohaves: 7y o)
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" “hesbiaing to ‘the Unlted sstimate the ‘£11ght would:freach
the Painted Desebt at 3031 , or ‘33 minutes after ‘passingi o
Needles. Thvestigatfon showed the accident occurred ‘at 1031,
approximately 17 w1144 or ‘nearly 3-1/2 minutes? flying time
from the poaitionof ezpéated progress, Compared:to ‘@dother
Unfited £1ight, 708, ‘4 DG~7, ‘which olimbed over bthé. same:
coirse f.ocruiae at“21,000 feet ‘approximately 026 hour:ear-
lier, Flight 718 shotld Havé reached the Paffited Desert 1n.
1ts eétimated elapsed time, Cruilse performance of the:afprs:
‘eraft ‘also showed thé estimate could have 'bbén made.: ' -

| ﬁgfﬁA*Fliéﬁ%’z”éiesi%és‘maﬁiﬁg'goaa 145 obtinates as it
climbed toward Laks Mohavé, fThe estimates were inm aecord .
with actepted performanés o%‘thé‘bbhéfaliatfbﬁ-Aiaﬁvhe*faight
estimated 1t would reash the Palnted Dedert: at 1031; or 36 -
minutéaafte}passing Laks Mohave, " T‘his‘- fl1ght also wae .
apﬁi‘oximately 3-1/2 mihutest flying time from its estimbited
position when the' colliaion oceurred. e ‘

“ Winds aloft were carefully reviewed to - detérmine whether
or not they could ‘have been & factor in ‘the delays.; It vas
1earned that theae w:lnds were light in. coubidevation of al~
titude and varied little from the winds forecadt, . ' it

“ Determination ‘of "the time of the acoidenﬁ wag an ‘im-
pto.rtant phase of the Boardt!s -1nVestigation; "\Thojsevere~-r LR

'damage ‘sistained by the United alreraft leaves 11ttle quéstion
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butwthet“theﬁairereft crsshed seoh exter‘the~collieion end s

thereﬁere,uhe last transmission.from,its srey, canme very

.6lose .to the collision time.

centainedgthe trensmission also eqntainedetime eheeks and it

opgn&tedsreletiVe to actual time, 1%, was learned that thejﬁl
message~begen at. 103Q253. Pilots who knew the United erewé%;.f
and ;heard -the- A£inal measege oT its transcription felt withﬂa-.
relieblg—assurence that the voiee was, that of First Officer;

Har,mge = x '.' B if.“—""'. ' 0 "L i ,' B R Lo " . : AT H %

The recorded . t:gnsmieeion itself was also examined under

ot
B UL
. *

laberatory eenditions te determine ghat the exeet mesegge

trageay Wsswrsfleeted during sll or. just paxt of the mes_f*ﬁka
sage, The dlatter objeetive would: asaist in determining | :
whqther or pot the DGs? erew sighted the L-1049 du'ing the :Tghs

transmission and 1f the eeeident eceurred during it. The

(‘:.A

“s;basadﬂen,e eqrreletion of the speken words with~

a. speetographie analysis, e technique used in "Visible B

Speeeh. Tests involving binaural listening and speech

stretching were. also made.‘ﬁ;b R

- sThe lebozatery results showed the principal speaker

said,r"Selt :Lake, - area (or sh), seven. eighteen ;’} . we are

geing in.“Z/ During the time represented by the dots a seeond '

speaker yelled two known words which were, 'up > ¢ o up. -

1/ Differenees between initiai listeeing'and lsberetery re~:f'
sults relative to message context are recognized, See
Page 5.
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This speakorvalao yelled worﬂs;whichopreoeded,”up.". These .
wa:a.indefinitp but ritygq_pgergy;pgttorns QI;§;ng3m__;._
"pull," or “come. The tests showed clearly:that the ppin-,.
°ipa¥;§?°%§3?fE%?°ugh9vbﬂw@54599§k1§gxb?twgsgg;00544@5299~

oyclep sbove the normal male voloe pitoh spestograms,.The -

beekground or -second. speaksr's piboh.was even higher, being;. .

wel above that. of a female yolpe; however; 1t vas:galrlys

- eprbalp that 1t yas.a pale speaker.. According.tp the .laboras= .. -

tory, study both gémeral vojce paiterns, partieularly. ss.to ..

pitch, showed the speakers.were under great emetional stress, .

ié&iba?}ngyﬁhat £h§ymwere al;agdg in_serious troub;giw
}gn exhaustive search for eyewitnoaaes to the inflight L

colliaion was condugted. Many ‘persons were contagted ln
e

: phe pgpular tourist area, as vere employeea of the Grand

B ym FitE

Qents of the aurrounding greaa.:ﬁﬁﬁ

Gangoanark Servioe and re

I ,Q~J;\o‘: _A-t'a;

During thia searoh . Bo witneaaea  Were found who_sav, the ool—pﬁy%

y A ER

Booam

"lislon. although at least one person apparently aaw smoke
fromJthe erashea and dismissed it ae-a.brush firo in the N

canyon. Later, on July 10 two witneasea vere made known;yv

A"FJ ’s Fofy}

to the Board and wore called to appear at the puplic hear~‘:

g{{}““i L

ing.’ These witneaaes stated that while driving west on

Route 66 beyween Hinona and Flagataff they saw two airqraft_‘

00111de. ~Their doscriptions fitted the subject aircraft

and especial y the Gonstellation.r Both uitnessaa atated

that when collision occurred there was no avidence such ‘a8

,,«Kf

fire, smoke, or falling pieces and that following impact
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the aircraft seemed to continue on without falling but loocked

. R
[ERe g 1

N Ty N - T - - e kY
8 R - . IR Y A

togethé?,
Under fntensive qﬁestiéﬂihé}fﬁﬁeﬂﬁf7%ﬁese”wﬁtﬁeeegﬁ“teE%i;

fled that at the time she’ saw’ “these’ two planes she saw them AN

come together.f Askéd’ 1£ ghé saw’then oollide ehe eaid ehe R

ag to~§ew elose~they‘came'together,’she'repliea,”Too Closéi

She was dskéd’if She dbservéd aiy bpacs’ separatingthetufo alrs
craft and 8he dfiswersd;” "Just’ Hatirdsn’ thE tvo tallsl™ TR with
ness was’asked hdd shé seen thé' twd" planes oll1de” ‘would shé &
have-said séusthing -éﬁéﬁt 1% %6 how nusband. She repiléd:‘that’
.ehe would haVB ﬁut that ‘$he’ and “hés" ﬁuebahd &idn’t disc%sﬁfit.

- 8he- furthéf sta%ed ﬁhat she dfdntt recall “her husband eaying
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The witness,:a regie% eav

thia wée a coliiaion wouldn*t ehe have gone to the nearest Eeie-

phone” and made ‘some “eall to ‘some’ officiai body of eome authority.

She said that éhe wculd have. SR

InVestigation showed ‘that’ the coliision occurred a ehort

U 4!

distance weet of and’ above the wreckage Iocatione, approximately
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distinguishing physicai”featuree of the aircraft and neariy im;
possible to see the aircraft. Relative positione with respect

to each’ other, if visible, would be extremely deceptive. The .
Board doee not question the eincerity of theee witnesees but ’
believee théy must have eeen two other'aircraft; eeveral are

known to have been operating in this general area. At a
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considerable distance and at certain angles of observation two
widely séparated aircraft could well present the illusion of |
a collision., = | S S

A third witness reported having ‘seen a puff of smoke in t:
the sky over the Grand Canyon area, This witness was near o
Winslow, about 80 miles from the accident site, and was alsop:
proceeding in a private automobile west on Route 66. The puff ‘
of smoke seemed very high ‘and from 1t two objeots appeared to o
fall on a trajectory path and disappeared into lower clouds.
This obeervation may have been' the collieion but because 1ittle
detail could be seen i1t adds little to the investigatory ob-:4h
jectives other than those already clearly established by more
positive’ evidence, = S

To estabrish conclusively the importanoe of the informa-}'
tlon offered by these witnesees, Board investigators were :
stationed about 14 miles ‘east of Flagstaff, the approximate e
position of the nearest witnesses as indlcated by their testi-
mony. On eeparate days United and Trans WOrld flights flew the
proposed routes of Flights 2 and 718 making position reports
to the investigators aooording to a prearranged detailed _plan,
These were received by a GAA communioations truck 1ocated with
the investigators. Weather conditione on' one day were better A
then those on the day of the acoident and on the second day they
were equal to or better than the accident day. Results of this
work showed that the aircraft ecould not be seen though thelr

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

-
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siéﬁtyﬁoitheioosipioms,i Many reports emd_sigbtipgs'were uode::
teken. once a refleotive flash wes seen and binoodlemsvwepeh
trained on it. With this assistance to the observerst normal
vision the aircraft could be seen but it oould not be identi- i
fied as to type or make.‘"%pw, e I |

i The Board W48, ebout to publish its report on this ae-
cident when,ron February 1, 1957, it was edvised of ano*her
alleged eyewitness to the collision.} Shertly thereafter the
witness was examined at 1ength, as to his observations in a
vdeposition taLen by the Boerd.\, i e ' |

. In subetance, the wltness testified that on. June 30
1956, while proceedirg to Grand Canyon, he made his observa-‘uh
tions through the windshield of a Ford pickup truok in whichl.u
he was traveling alone on Route 64 toward pesert View at a
speed of 75 80 miles an hour up a prolonged incline in the
roed.‘ At the point of observation he was between 5 and 7.
milesisouth of Desert View or 15 17 miles south of the esti-
mated collision point._ . _ ;;; . o

When questioned as to why he did not make public the ;

faot that he had observed the accident he, answered that he
did not want to embarrass himself.v Although he had severali»_

:conversations with persons involved in the investigation ofw
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this. acotdsnt,” including Board. personnel’ and personnel of ~ "
the alr carriers involved; he did mot: reveal the fact that'’
he hed seen the aceident until ssveh dionths laters :

' The" Bbard: hits :barefully evalnatbbd:-all of the' testimony "
of this witnmess and concludes that' 14 has mo probative ™
value. Fiest, we cannot accept the withé&é?”ét&%ﬁhehffhith*:“
regard:to'ireatheriecondltione:’ i Thé' record vontalny ¥ull and

complete weathér:informatlion as déteérmihed’ From {reither re-

ports, pilot reperts, ahd an analysis of the synoptic situa

tion,’ ‘This testimony. of the witné®éils In dirsct ¢onfiidt

with the'kioun:wéather conddtions, ds/élearly sét forth by

reliable’ andvprobétive evidence ébntdlned in the redord  of

this c-aﬁses.“'{ Dedlgnam oo o s el g 0 e '
Secondy with reépect to the . withéss' deseription of

the relativespositions and-identifidation of the dircraft,

1t 18 unlikely' that. the witnéss-061ld ‘have deen these air~ -

craft: fha thé -manner and from thé pleéethe déscribed. This ™
conclusivn s based upon -eértain testd WHioh were made by
the Boa#d immediately after the witfidss! deposftion'wie
taken, and the fast that the withoss? obgervations were
made whilerdriving -a truck-.4t very high’'speed.

Under the'eiPcumstances; we cannot acéept the witnéds? .~

e

testimony.
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The possibility that both.aircraft could have been gouth
time in. thls menner, 1s remotes. A radius-of action:computa-
tion shows the time to be dnsufficlent to:bring: the:alreraft,
°Bpﬁgiﬁll¥x$ﬂéfFiigh&u2,m&ﬂmg;Positianwmaﬁhzgipapnathan 45 .
nlles to,the observers?. point and. ;t.»hemaift ex, f1loun to. the
knoyn .colligion: p ositlons. .-

.~ Ther synoptic. weather. situation.consisted. of & -thermal .

low:centered s short.distange: n,o.xt.hw‘ensiag»gira Las - Vegas; i = ..
Nevada. A4;second low pressure.ares was centered:in: Nebraske
from which.a ¢old. front extended séuthv,eswams 1nto:nerthern:
colpggdo,ighepgﬁ,vpggyggd_th?pygh“oegyxa%:gpgg@ggdgﬂgvgda4
as 4aqu%&i#@@ﬂ&ion&?#afxoaiﬁduringgthgwdgy;@péuaésht.05,,
June 29, Aloft the pressure distribution resulted insa:. .-
_southeesterly. flov of meist:air into nprthexn Arizons... :
Numerous thunderstorms regulied during the.afternogn:and. .
night of June. 29 .which incressed.the surface meistures. These:
fac@??ﬁ.Prﬁiééledﬁdnriagﬁﬁggg 30 causing; congiderable Row - . .
and high eloudiness.apd showers in:-the Grand.Canyon area
but the winds;aloft had bgpome mere westerly,.ranging frem .. . -
south~southweat. st 8,000 tq wast at.21,000 feet.. West .of
this area the routes were:glear.exgept for .a loeal:coastal
strﬁiﬁﬂ~9%&diﬁiqnqia§&hq;5gaJAnse%es area and 1gome:saattered
cloudg.en route but well below flight altitude. T

The conditions deseribed were indicated in forecasts

made by the United States Weather Bureau and both company
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weather departmentg. . These predicted there would be high
broken olouds with 1ight rain showers 1in the-Colorado Rivar s
area, i?g c;qugmpégomiﬁgﬂscgtterad;gt:S,QQQ;feqt;bqwlloo¢m»,l
chtteg.ec:i thundenghormsmere quecteé; sg‘utbﬂg;hdﬁ:?&a_é.t af:ca .o
113£w¢%%£ﬂ§@:i”%ﬂé@ﬂ&#ﬁf}&ﬁrquéh Milford, Prescott, and.:
Phoe.u.::i_x.:: . ..‘The:_gé:e uwere expegted to d;lgs,_gipa@tge :Ln the Arizona
and 'BQ‘%FPQ:QQ%G?P Jtah sector after 0700 buti:to develop-again: ::
by 11Q0.. . The, freezing v~l~ev&l~;y¢#s- :anticipated: at. 15,000 feet
with 1iaht i@?@saﬁd turbulence 1n the olouds. :Moderate to « . .
severe tu?bu;l;engq w‘gg,a. forecast: in. the: thunderatorms,: "These « 7.
build,}l._pé were %ﬁﬁre&te,ig to d‘g;nel~oﬁjt9; 30,000:.feeti or higher, - '=
protrud&qg dthrpﬁgh and abové the lower coverage. ,‘“To‘p“ of‘v} T
the 10"91‘ 033;9;;1&;&%.%98};é:;#i@,ifpaeted -at about: 15, 000 feet with
good _g{ths,.vi_.b‘glg‘_g;t@y above, jap@,; 9#_1551@9_ thethtmd e_rga;tgrmgq., The«
position of, the; g&yszya;s:pgqn;ya ovarheadat ;.10%?;;(;@31 T
e 8o t')'i Fo iwn ? RS e

f@é&@&p;yhesﬁ;eﬁggggr?tyguacgzgentﬁgpppgfuppgahaa}aomey R
°n~§heygp§$ﬁw@gﬁgﬁagigﬁe?pﬁiiPQ,V?iﬁhieggpntiallyAsﬁppértea T
the fqréégst conditions. One a‘:t.rlzig‘e._zgapt'a,;p passed abput"

25 mi;qgfira@g&bugbiﬁwﬂ;;i%l.’—hef,at-saident-:*fsitéaaﬁﬂews:tminufbérs&aff:t;ér‘
the ageldent;oceprreds ;I,i:e'::asﬁgt,ed;fﬁ_b.stnﬁaj’;lomer:*leudaeévﬁragev
eommengedﬁﬁgl%ggggﬁggg;;aa;Véggézwitpzip¢ypgsing coverdage .
from Ha.vfa,.em'&éeglgjeaqﬁquzd; n,be,'go‘m.i'ng‘  nearly. _oiercgaﬁfﬁEOézﬁ. IR
miles west of :Grand Oanyen Village, . Crui-singat 19,000« =

feet he noted several t,p"w'egix_z.g. cumulus ‘clouds,: oné ‘of which -

was located.over ‘the :Immediate Grand Canyon Village ares



é-,-fﬁ

Uxy

and others farther 648t and northeakt, ' Hé sdw so Buildups
west of Grand Canyen Village, °He estimated the height of
these to equal or exceed 25,000 feet and &tated 'that they
appeared to - still be in. the active or bulldfrg ‘stage. 'He
wae unable to estimate theﬁﬁize'bf¢%ﬁe'tﬁﬁﬁﬁéfﬁtﬁ?ﬁé“féﬁéti&é
to diemeter, length, ‘or width, = Bslow, he sald, ‘the top of
the: ‘overcast was approxiiiately 15,000 with ‘few breaks but
recalled oiie; such bredk through' which e saW Grand Canyon - -
Airpqrt;xiodtﬁbd.Qﬁﬁmimegfbbufhwﬁﬁt*ﬁff%hé ‘socident sfte,
The -captain ‘stated that he operated clear of cloids With no *

difficulty es: he::;passed west and ’séiﬁth%b sff P “Hhe peeidant -

royus S

g.é.,‘ Y3 T .

i
5%

sltee i el o e s Ay
Other pllota’ .nmg ‘below ‘thé ovéroast: Bver” the' Grand
Canyon #aw a ‘shaded ralh area to the weast. *One pllot said -
‘there were bréaks in théfo%%roast“ﬁith”e&%%l&%it“@isibiil%&fﬁ*”
below 1t., He added that thé.oonditioﬁ described existed in’
all directions: to.the limit:of: his visualiabilityyw Thrbdigh
the breaks he noted no:evidence of anyiappieviable: butldups,

LI PRNTHE LS T
woanke T

Analysafs. .. . ono ownoigon watoa L ewicr R It e

aIhegagxetalﬁareabﬁofﬁdaﬁageSpré#ibﬁﬁliﬂdé§@?£ﬁéé$rérﬁéd
thg,fonn@&tioh:forﬁaaeuccéaéiulmalthouéh arducus-analytieal
study relative to the inflight coillsien ééqﬁéﬁée}ftﬁ9562~
tent and: éffect of théacollision.damaé@;Héﬁ&ﬁtﬁéﬁﬁélét£Vés
aititudeavdttthewa&néndﬂtﬁat tbe‘inét&ﬁtﬁaf impect.

The .initial impact:occurred with the Deaiwmoving from -
right to:left =rel"éﬁiwe to the L=1049 and with -the L-1049 -



‘m°71hg;taftﬁ@f?igh¢*ﬁﬁd*ﬁfﬁﬁxﬁ;g$i&§#tbf&hasBG%ﬂ%warom

-enalysis:of physidal.dsmhge:in consideratlon ofilbooations:
of the damaged:icdhponents ofgthe,Qirgpg@#;&gﬁﬁappaﬁrs;@@gt

» f4ratisonthct: involved: the .center £in leading edge®of- the:
L=1049 ‘ahd:the «fl:effeié aileron tip- of: -,’cv}ne;%:-13¢;.-‘g{7-;.ﬂ » Ingbantly:

~*ﬂ&ﬁﬁ%@iﬁhﬁi@hﬁ%&dﬂepghugﬁﬁpggoﬁfthé:ﬂﬁgﬂzagiﬁﬁwinggﬁﬁgﬁgk?
‘the upper aft fuselage of:the Constellhtion: with disintier:
grating force. Without questioni this foree’ caused .complete
-ﬂﬁﬂﬁrﬂqwionhﬁtﬂiha;;ftgfuagiagaugndvdeétrnygdzﬁ@ﬁLgtructural

vrbntagrityﬁgﬁwtha;lbﬂ#?ﬁ&nganwenmp&ngi;:uiaﬂ$hi§;qg¢u:€pd?
and, the" alprcrafi.continued::to: pass laterally, :the left fin

*5l$&@ﬁﬁ§%eﬁééfﬁﬁu%hé&eanstnliatiwn“hﬁditheﬁlaﬁkjy;ggqt;gjof

t'ﬁ“@haﬁnﬁh7¥maégﬂuﬁntga&;g&eﬁringﬁufiﬁpﬁéeeﬁgbffﬁgthjeggpnqehts.

'Dnﬁiﬁgythi&as&ﬁé&ﬁfmeﬁthb,ﬁﬁfzﬁNomilgpmogplibr ipﬂlibﬁgﬁyn

. 'deries of cute dn thesrea'of. ‘the 'gft baggage. compariment.

- of the L<1049:4: ihiﬂwﬁﬁﬁ&ranséQpencexpﬁbﬁerEyigﬂigsagthan
one=half: ‘de¢ond ‘and in such & mgnner:that lan interlocking
oféthéﬁ&iréﬁ@ﬂﬁﬁﬁﬂb%NﬂryqﬁllywihppsgiviqggAQ:e.%&&ya
‘3&3SAE£omf¢he»éi&éntﬁoxzQEMQQaJdndﬁtﬁhy;dggg#qnafdtlgaggapsv
compondits onvthe @round, .the :Golllsion wipped open ~~ti191
fuaeﬁﬁgéfoﬂ3#&@}&6naﬁek1@t£qnéﬂrdm juaﬁ%&@;ﬁﬁr&ggﬂigﬁsqt&il'

e tdiﬁéaﬁﬁhheﬁﬂaﬂﬂﬁdabiﬁfd@gn&afﬂhé%eqklgg%pp;algdvqgﬁaed;the

-empennage iof. the Constellation:to -seéparate.almost immediately.

~fThis‘airaﬁaﬂt;tggﬁapitéhed;dgwp@gnd,ggll;Qg;g;shoxtﬁﬁgpuard

'tfaject@ny,taythggg;gggd@gaggg§;4g§§§%gngofJghqggﬂgactgpa

;w2 leads the Bogrd.te:conolude that.the .colllsion ocgurred in

space over a position Just west of the TWA crash slte.



. The Upiﬁedgairgraiiaappaﬁnsito&hgvaggustained¢lpgaer.
b@&ugqnallyﬁﬂrdﬁikaiwﬂ&magﬁ affecting fidghts, Mostrof 1ts
left Bn@e@amimé separated during .the:collision and it ap=:
pesrs: 11kely that:the:Horlzontal stabilizer: af.the;DC=7. was

'Btrgﬁk?bg?@iecﬁﬁm%@rnioff:théfQomaﬁﬂllaﬁiﬁﬁdyiitﬁ&ﬁ}&iﬂbm?

: na&a&nabimfih&ta&dmwgé*%6*ﬁhe«iaf%wvingnne%triota&~a&&ﬂmon

somtroly: At 48 baldevettithat: thelncﬂﬂ fellrlasa ateaplY:

o probably: on:s: turntng: pathy: toithe grotnds ooy i nioen

;«Eorydamagsvto:h&ve:neau&te&waah&bseribaﬂseariier;an&;

for:other .aroas: ito have::gscaped Anflight contgiet, the:. ai i

eraft had:-to be orientsd : in'ahcéitaihfmanwér relative to::

‘each -other: when the' collision idecurrdd » i Addiﬁéﬁpnalﬁ-y,z» an&

.» f4ndependent;: L thexmatching of:: damage,;wfsbudeWGS 5330 dmade

e

relative to the propeller cutsds Both studies gave nearly:

i&bn&iu&lnﬁesq%ﬁg;rhﬁdmdmeﬁtdxthawang&ﬁ between: ﬁhesﬁivﬁfﬁft

&t the :Anstant -of Ampacts: : 'Thi s angle Mag faund 'to; be ap=

prdxtm@te&yﬁQﬁudégﬁée&ﬁmalatiﬁe.tQ the ;Tongitudinal ;axes.
From the layout! work matdlifng -the inflight contagt: .

zraﬁema)“itﬁwaéfdetermﬂ%edw$ha¢~thé“DG-7*ie%tfwinngas above

the T=1049 relamtive: wing plane or the RC~T7 vag nglled -ap~

A*ﬁroximately 20 :dégrees right wing ‘down.; relabive to the
. L=1049¢ ~ The .study dlso indicated rthe jalreraft .were . orlented
©iguchithat -the vertieal . distance bebween empennagea :0f - the

i;aircraft ‘wag less than “the: ventical dist&nce”betweén thelr

noge gections, The differencé as?anwanglejwas between .5

and”lOldegrees.ifIttisnimporﬁant@to,;peeogﬁize that the aircraft

LY B Eeotl J T e
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attitudes described are relative or wikh respest. to each other.
and do nnt,necessanilmhrafLBQt:?hé&nwﬁﬁiﬁpt&iidn;withangsmﬁqpx
to ‘the growmndi: » . v awent g e meg i:. SR R L 7.3513 Bl
' ‘Beoause :ome. .componente. of the alremaft were mot Tem. ...
covere& and others were destroyed, it was mot. possible to.
determihagcqmpie%alv=Mheﬁh9ﬁgaﬁ‘QQ&&%RYﬁﬂﬁ;ﬁunptipéaggﬁﬁﬁfed
to elther airoraft. befors impacte..;From all thet could be . ...,
examiwedwﬁhexgew&B;anﬁﬁiéQBQﬂ{QiﬁﬁagﬁH&9§$PQw§9@:f?PQ?Q;k¥*H%
the evif:a-en‘cé.saurm\mdinge;t,.;kix.gzg;aaﬁ%i#;g& ;;'fah?s,;;ﬂsq?i!si.5‘?;91;i:~9‘£e;%#
thérd was mones : - " .. o: Blsat o e ;Zé'%ﬁgg frped
Andlysts -of dll the avellable weather information (see.
attachmernt :2 as reference), including : pilot -reports, Anw - .
dicaﬁésJth&ﬁfthbsﬂoree&gtchnéittﬁaaﬁfgrqﬁhe5£;¥gb§q %@f@; =
reasonably accurate, i :Tt shgwﬁAﬁhéﬁwﬁhﬁftwgsﬂligkﬁé QQ%%&ﬁ s
parted LoswAngeles dnd*&kimhaﬁ;th?OQghéﬁﬂﬂ%?@écﬁﬁtw§2p§9¥%?;w~
mately 700 féet thick td}:;ioléa‘zx;xqondt:ii'b'iQné“QQ.;'QQEM;‘, The.over~ .
casf,«="‘?1’,‘»ia'sf‘g.:élécé,‘?gffilii‘fxﬁ'ﬁu:v'eser-dﬁd wecohfined . to the: 1}0'5 +Ang §199 )
coashaisaﬁéa;f3Theréaftéﬁ§£thaiﬁligbta;L910§P$ﬁggr@§9&°ﬁ?uquw;
scattered aléﬁdégﬁwéresinvclear'weétbQEJaSgtkénglimpgﬁ 54l¥1
eastbound -over thelr :réspesctiyve tracks., - .. ...
o ‘Clear weatheriappeats: toshave P@.‘éﬂailﬁd jegs;b,_»;. of: Leasg. u
Vegaéﬁéiénguthé*Cblo?ad@fRivarztbgpbér«ﬁawésu;Q;v@k;b&pfbe-
coming overocast with a . few breeks beginning a '»akgpr%di\;;@anga. :
east of“Havan)Gn&ehsﬂmAIOBgithﬁfPiQPOBGdfrout§§;°@§mW%rgﬁw :
and UAL 718, scattered oléuds’ commenced shortly:emst of . .

the California-Arizona border; Eastward therefrom olouds



1nicteased to broken), theh overcast with some:breaks in: the
; Gr%ﬁa?eényohﬁaréé?%b%§bﬁ§%h§%ﬁéaatfbiﬁthéf%beiﬂent‘siteb»-?
;ops of this main weather coverage were, approximately 15,000

”feet ﬁith ‘several: lowdr: 1ayers, the lowest being abaut 2~OOO

(R B It N

fest &bbve the Eround .-
'“”ﬁﬁffhwé§t 6f“§%%ﬁﬁ?Géhy%h5Vi113§§¥%%TJ@ﬁé@?&hﬁaﬁésﬁhmmﬂ&_

portiéﬁi&fﬁﬁheemalnwbﬁaﬁaféhnybhfwﬁhbtﬁ&ﬁat%ofygatagaiﬁ_?’a

‘ acattered ‘bulldups’ appears ﬁo have ei&éte&; Itfappearéﬁtq.
have béﬁnisolated with othéfé‘ﬁ%%theast- f“it. The build—‘y;.
ups were apparently formed 1n the 1ower clouds, and pratruded

»meﬁeay-z5,ooo feet.“ Aﬁ*”'

through éhd ‘dBove them ﬁé»ﬁpﬁrd?

airline captain déseribed: thé»wésternmost buildup as'latge

but, of ‘s trdéterntnable widtH fdnd - Tengths He~he11eved'i_.ée=
was almost over .Grand’ C&nyon Villagey Pilots below the,w:;f;-
overcast baw ‘o év¥dende "6 4t theresbut at ledst: two noted
a raiﬁ aréa northwéat-of thia posibionaw It is entirely
1ikely ﬁh&b*the ‘rain’ area was ‘from! the :bulldup n@ted by - the
oaptain ‘#rém- dbove‘ Piloté flying belew the . overggst also: :
atated thét they saw:breaks- in the overcast but that- they
were fewugnd scattered.‘ They obaerved that the. over-"
cast c%ﬁ&i%ibﬁ=vbv§redﬁmbs¢ 1f:not: all:of: the Grand ngybn; s
CProm thé évidence available the': Bohrd 1s. of. the apinion ;
that" the weather conditions ati2l, 000 feet would not huve.
preoluded'flightrin‘VTReeonditionsyina$hisg&qﬁident.&rear
but ppgf*d§VTaﬁibﬁa'maygbavgﬁhéen;féquirg&:to;pircumvent

the bulldups while. the subject flights: traversed.the area. '
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&2 I nhpéordlng toféémpany -procedures:-United £1ights were not.
: perhiﬁﬁed tof1y=4dn fnstrument:weathe:r sonditions while op-

erating off. airwaysi - Similarly,- TWA.prosedures. Q???lu‘?.?gz SETEES
1nstiument’ £11ghts under: the £11ght. elearanse, on whioh its, .
Flight £*was brocesding at the time.of: the. acoldent,. -Fach . ...
cotpany,” tnder the 5:6”'0116.41%13&!1(%1?%&5@1%1@52? whi chgms ge..cgid;@n,ta -
occurred; %her@?&fa ‘reguired: 1ts: £1dght, tanﬁﬁhgrg to;visunal .
flight ' rules, Fhrther, 1t .15 mnlikely that: Qgptain‘Gandy

preﬁ?ﬁﬁ“ﬂﬁwbéﬁﬁ iﬂ#aﬁhed&ﬁhataﬁhawﬂnited flight was. ig the . .
*gbnérar*érea atvza 009 feety mhg_bo;ré»isitheretare of . the
£ dpiﬁién, ‘baded on: sthe weather . .eonditions, ;company pro-Aiﬁ
cedures, and ‘good pilot practiecd, bh&tqbnth,flight’wera
operé&ting - a&ééméing tocrules | preaeribed £or VER .conditions
when“the “¢0llislon obcurredq.: Doon R Fee Gaaloap

TﬁaﬂiﬁﬁtﬁﬁésﬁtihnfBép0rtsﬁgoggggcgﬁgléghtKEQQ%?9§°4€‘tuuw
at thé"time-thé’report-was given, that eagh was at 21,000
feeti” AFthough tﬁérﬁﬂwasﬁnbmreﬂﬂiramgyt{ggggpithggj§9_ggf:
main at’‘that altitude:4n: the unepntrolled area, with respect,
to Adr Traffie Gontrol, each:.company. did. require; that 1t be
notified o¥ an'‘altitude changes: Because there. was no notice
and b’ Kriovin' reasonifor the £1ights ko alter :altitude, 1t 1s .
consldered reasonabléwtbﬁhelieweuﬁhéﬁttha;gglliq§oquqqgg;9§,
at “21,000 fegté o iun ol

Considéring each flightta éstimate to the Painted Desert,

together with-alreraft performédnce, 1t appears that both
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flights should: have i‘éaehéd & the 11 ne of.position about ;L'Z)mi les,
or 3-1/2 niftitest £14ng tihe, farther sast when' the aggident. .
066uff%ﬁ%i5ii£ﬁoﬁ%h*%ﬁ%?§%aéﬁﬁsavéralfpo%sibiliﬁda§§?§9 defir.

éen:rbachéed: as to: the cause; of: the 3rlf2r:

nite conolibion has
miﬁuté“a%layf%?5%%%%é@ﬁarﬁid£$%fé@ﬁé.pmséibili$Y;@sx§@Q$£$§;L?ﬁ
oould Hhve' beeh ‘whliseds by~ mansuvering’ tosprovide & mere seenlis,
view for the' passeﬁgers,ualthbughfbhe avi&ence—is not sgfiiﬂ fo
cient %o establish thts’ faet) Another pp&ﬂﬂbil@tyuia that a

ECEVREN

le=s favorable“wiha*waﬁ ‘s ulrtereit: during: the suh;eot 88T

menté than wad daed For estih&%es which«slqwed thprprog;esﬂf;yé

of tHe £ilghtay "a ‘thtrd Posattllity 4 that one. or more Huild-

upébiiﬁiﬁﬁgﬁiéﬁﬂ%Gﬁﬁfﬁiﬁaﬁ%a*ma?”havewm%quipedrdevighiq%%_ggq!’

if so, ¢ould ‘Adcount ‘For “thd time element iinvolveds: SR
At approximdtely 1013 ‘the+Salt-Lake .controller wag in..
possession of the last positlon report:mede hxsggghﬁgféﬁgeﬁfﬁb
subjéc%iffiéﬁ%é.iéHéfﬁaéﬁﬁheﬁ%aﬁaéa@thataﬂh@@ﬁ&@efggpogpg'
were ﬁaééhﬁofﬁ Bffcraft weire e@ef&king;atx2la909ﬁfegﬁgewgr$ 3
on converging courses, - @nd” wére  estimating the Painted: Des«ﬁﬁg
ert at’ the Same: time. He advised mélther: £light. of. this
s1tHations Tn ‘bonsid ering: whether or:npt. this should have
besh ‘done’‘the’ traffic control cﬁﬁﬁﬁph;éﬁhe‘ﬁon$nellﬂrtﬁa935:lt
press duties, and the reguirements Anvolved. to. provide. this‘Ll

1nformndtion to flights must be: consiaered. TR TR

when 1t 1s’ operating in. accer&ance wiﬁh an IFR clearance

and while 1t 1s within the confineé:oﬂ cantrolled ajrspace.



- 3gfx;mﬂ

If indtrulivnt wedther donaitions %l gt dhd ‘the above: Fequiresis. «

being %’wﬁ \lnder e i ey L

'f“.ahf

being‘ﬁﬁanWn o K1Y TraP

80 thatﬁﬁﬁ‘ordeﬁ‘y*ffﬁw s “Instrumefit traffie maycbe gaoss i s

gty s

complished ints the“adjacens
presently”avaiiabis ‘i ‘the anesntrolled atHépdos beoauss

suffici 88t Fas¥114¥6s "dna i

8 for ‘such §oftPdl do ‘nétréxtat,

s6¥t | goritrol ‘aredstiControl de mot . vl o

At ths"p agenttimaimfmamsory Trformation oo o 1 o

flights 1s offered wﬁéﬁ ‘Hna " whar TEontrsT ot AP thaL e 18

R S T P N O R SOy N ST
“a‘mandatory priogediure o6f contrels -

Accurai%ﬁaﬁigwé%%ﬁ%ﬁfig3f§é??f%”iﬁf%¥ﬂ§%f§ﬁ*f%ﬁﬁi%%@ that oo

r§ 18 dfdcratddnary with - -

the controller be informed of the aireraft involved and have -~ =~

preciséfﬁﬁ&i%iﬁéiyﬁiﬁﬁﬁ%mg%iéﬁ on’ the position 6f F1ights -

ralativa %3‘£ﬂn{%”§1%$%ﬁﬁ%‘a%ﬁ“iéiééﬁi phd " Poruard nosltion



alongna defined tracke ; Thin:iniormation must thereatt

postedzand oorrelated uith,like information on other flights o
to detergiae w&ethar\g; not a oontlicting situation exigta.

are permitted greater glgxibiiity to takevadvantageiof g;nd p

;vfgéga the, navigatiogal,ﬁw

and weathevxigotorﬁnggFurthqp, »
alds enab%ing & £1dght teﬁraport,its position withathe Pre= . 1.

cision necaaaary@

insufrigientc

that : time, -and -thelr. aotual tracka igtarsqctggta consigqr—gﬁfkﬁm

able distaaca bezere theipropogadﬁtpgck qonvergad, Suﬁh

deviationa -arg:notb. unuaual;in ofﬁggigg%ysiogezation,;.éwgﬁijyﬁﬁﬁ

'ffic antrol policiea agdﬁg o

existing eontre; gogggpt, Air Tr

, procedurea, and the e;press duties of a: oontroller did not
require. him to do so. ﬁgﬁufﬁi; M;=‘;u ;"' Ji R
This aeeident, as nearly all thgr i@air oollisiona,

apparently ocourred ia visual flight waathar oonditions and



there is o reasonitoVbL

these are ealor oI ghg obJ&@b« it& haokgroundj and: the “eon= .

angular size and shapé,tana the atmospherio.condition of .



ey

visibility, “Theé: 1attef3may aiso inclu&e altitfde effect P

and clodud obétruction.

‘ focal Preldists The'ﬁﬁmber of.:

and/nr the aﬂorementinﬁedé?
stimuli. %;Exﬁimgy%b&%néféﬁ %

to recogniz‘ tﬁéf*%ﬁénbﬁﬁ,,l‘?i%‘ $?

both operationa& aﬁ&”havigational 1s Téquiréd during a11

phases:of £light, &éﬂwell”as~ocmputatioﬁs and'records per~£%ﬁﬂu

taining to the progress ahd antlcipated progress of the

£1aghts . - o secn o dnenat



sdai tional-at
A TheAprogrﬁg )
altitudes &

t1 ON e

KnOWiné fle’Well that insufficient é#igeneé would
preclude determining vith positive results the existing op-
portunities for the subject crews to see £he conflicting

| aircrgft, the Boérd nevertheless eonduqted ap exhaustlve

analysis, This was done to present all information prsible

from the avallable evidence. The analysils was successful



fe Whiele ‘the' Bourd believes

grdater safety dn uv

a:kHowm cortentationlof ab

bt the graundy aniil |

thepTkndivh Lastore

n8osisd¥y 4o evdluatés the 6bjedtive on:thes hov

basis of several flight path eoﬁbinationé,knowi_ng o’




sump €1

or B&th

was 8180 1imited ‘to ailercn-slevator type maneuvers, Although



during the time the cloud or clouds were between them.

Clouds would also require course deviation in certaln situa-

LB L ML .. - ™ Y e -



N

to see;the:conflicting sireratt,: the amov

ntained -

lights from them, and the dist . She elouds.from

“the 00111§193’“PQH“" - Thus, & eloud pos;

collision point would 1limit the time oppo

whiQhﬁﬂﬁsggtxﬁf”“Qra@%£§%§§9@?%#$?°ﬁg torven

appears: to t

rative ‘eloud ‘slzes and. shaps

" and introduced.in the analytical .

cluded the considerati

range a dlstance of five to.:

that the.airoraft passed th

distayce:

The results of thisvana1Y31ﬂ were thex

indi Vid\&al enjewmember‘a from t

within the angular limits of the DG-7 window_ ares from the
captain’s seat during all the f1light path situations. In
the situation of no intervening clouds, motion would be in-

volved in three of the four situations. Windshileld fo@mers

u
&
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time opportunity, The time opportunity with no clouds was: -
50 to0 120 éééénaé’aéioiaiﬁg‘tb'tﬁé éituatibn-baingncéﬁélderéd.a‘

The wOrst eloud eituation could reduce the time: opportunity

to a8 lbw as 12 secéhds. .
With reapect to the’ DC-7 first ofticerts: position,  the

L—1049 waltwithinlthe angu,ar'iimits of the DC=7 window area -

during two of the 1imvt’consider;«ipnsvand?duni&g~these&nbywn«ﬁ~

"part of ‘the' other two.’ In ‘the Mo cloud" factor sltuations -

ifthe'L-1049 would“have*beehf ear maximum'visual range: in two

‘conditions, withoﬁt ' e i %&&ﬁﬁiﬁ:oﬁé;linﬁ?%dthwﬁéiétifeaa

motion 1n another. Timeibppértunity ‘without interVening

‘clouds and with both airéraft traight and level: ‘was 120 . sec-:~:

onds. For the other three considarations, ‘4ncluding the

1nterven1ng cloud eondition, “the" opportunity ‘varied from 12

L?1049‘cgptqin couid"h§Ve seen'the ‘DC=7 from his-seaty dn .7

this the time opportunity was f£o# a perttd 6f up 6 40 8po~

onds with no intervening ¢louds.. In the other thres condi-'
tions,'according to the study,‘his Opportunity was precluded
by the limits of coekpit structure or. because the DE~7- was
beyond ¥1sua1 rangeexv | A S

The study indicates’ that without the intervening e¢loud

condition the DC-7 was witﬁin'Viaual‘range and within the
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angular limits of cockpit vision from the L-1049 copilotfs B

:- .,‘3 E:

seat during three of the four flight path situations. Then

B SIS

ing to the sltuation, Two of the displays reVeal relative'lrw

I ] H D

motion. Again, ‘n the worst cloud eituation his time oppor-

tunity was' ag low as’ 12 seconds.

e b o SRR

o Analysis ‘6 the various poesible flight path variatione

"7« ,x

relativé to cockpit angular limits of"viaion has shown that

oné or ‘both pilotsybf one aircraft could have heen precluded h

from seeing the conflicting aircraft during critical periods.

“The study must'also:recognize the possible effect if one crew

3 BV E TEE

member wa§ occupied with cockpit dutiea and he alone had the

visual opportunity ﬁuring thls time. .

<*, IR

The ‘Bdard' has ehown the existence of cumulus-typewclouds |

in the décidént’ area. Tt has shown that these clouds may not

the aircraft. Here the time opportunitiee for the pilots

effect visdal B ﬁaration Wers good. i this aituation, de-
spite the possible fiight path variatione, ahd in considera-
tion of the aforementioned factors controlling vieual ability J
of the pllots, the Board is of the opinion that the range of .
opportunities was adequate. If this situation existed, the
Board believes the pilots should have seen andbaVoided the
otherts aircraft,

On the other hand, evidence has shown that during other

of the possibilities the pilots® opportunity to effect visual

vrREL



shown how clouds, 1f p051t10ned betwe 

IR AR

testimony is considered imperativeato a{complete}kpow%gdge and ,:1-'

conc1u51ons 1n the col i31on—type accident. Because of th
. E s I3 FHIUD L I8

. i r»;»»a
,',;, 5 R 7

tal g”interven;

-~ &%

:-jjx' oA 1A :

W ETD

cockplt visual llmitatlons, cockplt dutleglﬁT

:‘r'~

T
Lrapd

Varlatlons, the time opportunities, and the physiolqglcal llmits to .o

s T
RV ,Li""“

human vision are con81dered the BOard concludes there‘is no

G- Fa b

FLE '31:’ [‘i .-' il B ~

SRR \r

evidence to determlne whether‘or not there was sufficient opport

On the basisﬁof‘all availgble ev 1dence the Board flnds that.‘i‘

- :’ )

. l. The companles, the aircraft and'flight crews were properly

o . . i " g
I A IR AR I 3 . ,;
kX LA ; it 7 :
¥ oy
. - 3 . oL d <
5 3 Y 1 s 3 & B
vk <y
T R
3 4 sl
BT S 4 ” A
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.2» . Preparation for both flights vas complete;and.
routine. Doy o fna 1 EERET LRI A
3.  The flights were properly dispatehed op.IFR £1ight

t1tude diveot routess & . .

plans, qyer acospted high-

4+ Approaching Daggett, TWA 2 requested,its.company ... ., .
radi°ﬁﬁggakﬁa%ssgledqg%fssteas¢§a-%ss%geségslséﬁsésrgeﬁﬁ

1,000 on tep.

=R N R i S

b
Ay

5. g
This;E%g{QPE%?qux;égzgﬁ?3B29¥2§§”E%§%$hQ£%QQdﬂv£9¥ﬂ%&ggo iy

on top. This wag approved and clearance 1ssupd, The flight .. .

climbed to andyproce;‘ed at 21 , 000 feet. i

i T S R
i I 6 N G i g

Né, As an. explanation Ior the degial of 21,000 feet,gv

TWA 2 was furnished pertinent 1nformati ?HAL 718.15K1mnr,“,

\\\\\\

7. The last. position report by eschefifgqtrindiceted

1t was at that time at 21,000,estimating the Painted Desert

Lo o B ek pn BEd e Bt aaf 0 Thaa nal o ¢ onte
NIRRT I AR TS SAS RS0 O A S PR A AN

linevot position at 1031.wﬁ;y¢&” ) »
8. The Salt Lake controller possessed both posi

fep??ta,st,9pgz9ximat91¥elpléymaﬁevhighrﬁipgeb°thj$}%59E§L;a
vere in‘unoontrolled airspace.”%‘ _ﬂ;,w¥;%,u;ﬁi L e
‘LF“9.d Traffio control services are not provided Ain the e
uneontrolled airspace and according to existing Air Traffic ,
Control polioies and procedures the galt Lake oontroller was'y4_
not required to issue traffic informetion, none was 1ssued
voluntarily.:_ A 7 | l‘k e
10, A geoeral overcest’with)some breake existed“et 3

15,000 feet in the Grand Ganyon area.



11. Sevéral®cumulfis ‘buildups’ éxtending ‘above flight level existed;
one was nearly over Grand Canyon Village and others were north and S
northeast in’the arés of“the collision. 7 |

12. The collidibn’sccurrad ut approximﬁtely 1631 1n visual ¥light

rule weathef donditions st ‘bbsit 21, 000 feét.
13. The collision in‘§§eée was above'a p081t10n & Shott’ distance
west of the TWA wreckage area, 17 miles west of or approxlmately‘3-1/2

minutes fiyi ing' time “Prom “the Palnted Desert Yine of positidn.”
{ons” it is the pilot's o

14, Unddr visusl #ight ruIe oS BT

resoonslbillty to maintaiﬁ seﬁereilon from other?alroraft. » R e

15. At impact the aircraft rélative fo each other cohverged at an

‘angle of ub6lit 35" degress with the DC-7 totherlg § of ‘fhe 1-1049. ‘The
e gy 2

. L3 ERL T ATY iy sy Ty noigere T 0 5
DC-7 was rolléﬁ”éboﬁt“éO“ﬂ%é?%és'riéht’Wing down an& plfched about 10

i3 b T

Pag b g Bior kel VU a s el resarang
degrees“ﬁ se down refative to %he L—1049.‘

P

E-I‘C’L’able-———-c-él%-s.ﬁ
The Bostd detéiiines "thit the proveble’sauss of this mif-atr foflision
was that the pilots did not see esch othefbiﬁﬁéiﬁéﬁio;avoiavﬁﬁeﬁzoiiisioﬁ:?n

It is not" possible to determlne why the pllots d1d not see each other, but

the evidence Sﬁggests that 1t resulted from any one ofwv'comblnatlon of the'

following factors}’ Intervening clouds reduclng time for v1sual separatlon,v

visual limitatlons ‘due to cockplt ViSlbllity, preoccupation with normal

cockpit duties, Dreoccupatlon with matters unrelated to COCkplt duties such

as attemotlng to prov1de the passengers w1th a more scenic v1ew of the A
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Grand Camon area, tﬁhysiolbgical limits to human vision reducing the time
;opportunlty to see and avoid the other alrcraft or 1nsufficleney of

ben route air trafflc adv1Sory informatlon due to inadequacy of faclllties

g fana lack of personnel in alr trafflc centrol.
| © BY mE oVIL ANRONAUTICS BOARD:

Member Louls J. Hector did not take parb in the adoption of the rgport.

§






It holds a eurrently effective certificate of publio con~

venience and necessity 1ssued by the Civil Aeronautics Board



T R R SV TN

e S ,,a._.L.

and an air carrier operating' cert
Aeronauties Adminisgtration,
a number of routes 1neluding that ron. ]

engine ratings,'a flight englneer certificate, and a AfM 

£idate lgeved by the Givil

These authorlize operation over



radiotelephone. permit, Mre: Brexfogle ‘had ‘deoumilated: 7,896
£lying hours, of which 7,237 ﬂaﬁﬁﬁinﬁtﬁafﬁquipménﬁ”ihvdlvéﬁf
His last.physical examination was received on May 25, 1956,
4o-:Flight Engineer Harry H» Allen.was: aboard Flight'2 as*
 an :addi
Hegtess mraciga E. Armbruster: wvas:employed’ by the com~""

ipeny &pri:g 24y 1950'

.ona) 'erew member.without £1light!crew dutles,  ~" "

165 492 £1ying hours;- ef whieh: 1,238 wére in-thes 39*7.'

held a valid airman certificate with, among others, ourrently

effective alrline transport and DC-7 ratings., Oap€&£n¢

Shirley completed his last first&ekass phieiéal ‘Méseh 8

1956+ -Prios: 86 f'hé subject ﬂiéhtnhewﬁa& d°Fedt Portad o
‘63 houpad i Gaptatn 8hirleéy: waéuqﬁﬁifﬁiéd 696 f’fﬁéﬁﬁsﬁﬁeﬁfﬁ;ﬁé -

valid airm&ﬁ ’fea&rtiﬁcate with! a:li-iine traﬂaporf, g d*b»i
by sw F5h affi'cjer Hams e ‘Gaptatn iﬂaa o 'bhe
Gq3, He had & total. c£»41540~fl?5?
equipmenf involved. He receive& 8 CAE“PB?S&cal examiﬁatiun

-




ght 718 of Juneé 30, 1956,

on May. 2&, 1956y :and prior: to Fi
hﬁi ¢v1f5.5..ihoufna ,.o‘f offmduty timey . Ch L siad prel T
. Flight Engineer Gerard Fiove, aga 39, was emplofed
M&rch 26: lg&g- 888 mechanlc. sﬁé}f““‘éaa'fligh%xéjgiﬁeef
Febr“&rngsi%495%xgﬁH%?h”fa:a““ia
oet1#1gate, vith sdetrane and';
flightiengineer- ééﬁi fi sate, ,Mr. Fi ore.had. accumulatéd»zvé’?'o

effegtive mechanic -

rently

fne ratings, and & velld

£lying howrscsince Marsh. 1;- 1953, wheﬁ ‘bedords: lof ‘the Gompany
beoame-effective on engineer person331¢ \Duiing:this time he

flew 283 h‘?“r&in the sgnipment: 1hveived. .
Ste“arﬁ°88~8&m§y La,Kamniﬁs\y&axemplaybd by tha ooltpany’

Stewardess: Maygaret )A“:_‘Shbndt"_waa employed Septombei: 1)
i

e T ey

N QQQZG, (8 Lockhegd Qogd&éllabion, model 10494° (coveréa;
- in OAA .airorafd speqifioetign Mo, %A# under the:héadingr o

:Model 1049#54), bﬂrGEMQBu%&aturgp’s serial nibér40Lé. - Thev
aircraft was pleoed in service4£y the company May 22, 1952, o
and had & total of 19,5l9 £lyi
were aecumulaxed sincewthe }éatﬂmajer'overh&dl*.ﬁiﬁh & 2ine : -

ng hQﬂﬁ%er& which 2,017 ‘hours

maintenangce, gheqk ae¢ompliéhed Just prior to;Flight-z‘gf

~Jung’ 30, 19564« :
model HAD975GIBGB~1, and -Hamd:
43E60 with model, 6901Aq0 bladea. o

Q“ﬁ;;rcraii waa equipped with Hright enginea,

iton Standard propellers, model



—— e ——

.,
O S,
.

2. Dnlted Alr Lineg

N 6324C, a Douglas.DG—?, was purchased by United Alr

. Lines January 10, 1955, It bbfe manufscturerts serial num—

ber 44288 and company number 9124, The aireraft had been

flown 5,115 hours; 1,125 of which were accunulated since 1ts

last overhaul. 4 line maintenance check was completed be-
fore origination of Flight 718 of,Juﬁe 30, 1956, The air-
craft was equipped with Wright qngines, model 972TC18DA=2«/.
The propellers were Hgmiiton~s£;ndard 34E60fw1th model
69210-8 blades. | SR

ot PSR antoisee
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VIEW FROM CAPTAIN'S SEAT

20°L 30°R 40°R SO°R 60°R 70°R BO°R SO0°R

Cloud diamete

Approx. time to collision ~ Seconds

Bt
VIEW FROM CO-PILOT'S SEAT:
20°R ' 30°R  40°R

i
Cloud diam -~ Miles

Apprax. time ta coliision— Seconds

Approx. dislance between aircraft—Miles

@This applies onily when both the DC~7 ond L-1049 fly straight and level and canverge at approx, 25°

W : . A o
. ABLE Position on window is constant at point @ until-nstant bafore collision
i itoti No clouds and 5 miles 2 miles i mile
1
Cloud condition and limitatian V, R. 56 miles diameter digmater diomaler A
Apprax. time to collision— Seconds 120 109 57 X (k4
Approx. distance batween alrcraft—Miles 5.3 4.9 2.5 0.7 4000’

o ous ame L-1049 straight and tevel and DC-7 in right turn at 25° bonk
L-1049 in lett lurn at 12.5% bank and DC-7 in right turn o 12.5° bank

srevee
s L-1043 in left turn o} 25° bank ond DC-7 straight and level
X This point indicales DC-7 positian just before collision. Angle chonges rapidly in los) 1-2 seconds and moves
the right oft cochplt window ’
YR, Point at which the DC-7 firs! oppears assuminga visual range af 5 to 6 miles and wilth crew positions in cockpit

- assumed a3 average
Monoculor vision area—where crew members can see with onjy one eye

: Clear greo within windshield or window autline~ crew members can see with both syss

Opaque orea~ oreo oround windshield ond side windows with no outside vision

== == w= - Dash jines connec! corresponding paints on.three paths shown
Elongated cloud or cloud shell diminishing eastward ta a point

DC-7 PATHS ONL-1049 COCKPIT WINDOWS
TWA-UAL- COLLISION GRAND CANYON, ARIZONA, JUNE 30, 1956
ATTACHMENT 3, Page 2.







VIEW FROM CAPTAIN'S SEAT

100°L 90°L. &O°L 70°L 60°L 350°L 40°L 30°L 20°L 10°L
1 B T | L -

‘wl

Left side window

Rafarence

| ”
DC-7  25° bonk— "

30°L TO°L 6€0°L S50 40°L 30°L 20° 10°L

Cloud diameter — Miles
tuprnl. tima_to_collision -~ Sweconds 12

Aporox. distgnce belween aircraft—Miles .8

TABLE: @Thil applies onfy when both tha DC-? and L-.049 f{ly siraigh! ond level and convarge at approx 25°
LE: Pasition on window is constan! ot point (ZD untit-instont befora collision. .
No clouds . . N N
Cloud condition ond limitation and dsiom'a,::r :';“"'..::" dl.om'"' n A
V.R. 5-6 miles m ramate
Approx. lima to collisian—Seconds 120 109 57 27 17
Approx. distance befwesn gircroft—Miles 5.3 - 49 2.5 %4 4000"

ommttrmeeens OC~ 7 3traight and level and L-1049 in left Jurn at 25° bank
ssesswvee DC-7 in right turn at 12.5% bonk and L~-1049 in left turn ot 12,9 bank
s mem ey DC-7 in right turp ot 25° banrk ond L-1049 stroight and fevel
X L-1049 position instan! befora collision
V.R. Point at which ths L-1049 firs! appears ossuming o visual range of 5 ta 6 miles and with crew positions
in cockpit assumed o3 ovarogs
Monocular vision areo —where crew members con ses with only ons sys
S Clegr erec within windshiald or window outiine — crew members can sse with both ayes

Opaque area— orea around windshield and side windows with no outside vision

= = = Dash lines connsct corresponding points on three paths shown
YN Elongated cloud or cloud shelf diminishing sastward to g point

L-1049 PATHS ON DC-7 COCKPIT WINDOWS
TWA-UAL COLLISION GRAND CANYON, ARIZONA, JUNE 30, 1956
ATTACHMENT 3, Page .
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AIRCRAFT ACCIDENT
GRAND CANYON, ARIZONA

TWA L-1049 N6302C AND UAL DGC-7 N6324C
00 JUNE 30, 1955
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