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TRANS WORLD ATRILINES, TN,
BOBING: TO0~330C,, NI

NATTONATL, AVIATTON FACILITIES IRFORIMENTAT, CENIER
ATTANTTE CITY ATTPORT

POMONE, NEW JERGHY
JULY 26, 1969

URIE: This regport cowers the facts, cliromstances, aod conditbfiors of the
eccident as they are lnowm to thds dete. It is relessed in order
o] fhe puiblie om am irferim besds, pending comletion of dhe
investiigaftiion andl e issuence of @ formel Bosrd repuwrt. The iwxfor-

aff e Brard"s coxtiimuing fmvestigaitiom off this seeddendt.,,




ATRCRART ACCTHENT PRELD4INARY REFORT

ATOPTED: September 3, 1963

Trans; Wurld Adrlines, Ine.,
Boeting TOT-330C, NIV
Vafiional Aviatiom Beedlidies Trperimental Center
Atilantie City Airport
Fomons,, Newr Jerssyr
Juldly 26, 1968

SYNDESTS

Trans; World Airlines, Ine., Mgt ST8T (TWA ST8T), & pilet
reeurveney traiming flight of July 26, 1569, crashed ah agproximatelly
17233 e.d.t. vhile eeceniibing a similaied three-engine, m ised aporoach
o Runway 13 ath e Nationall Awvigttiom Faedlities Bxperimmial Center
(MmEC)), AtTantie City Mdrport, Fovonm, New Jersey. AD1 five persons:
om boand were faialily ixjuawred..

The aiirerafl’, impacted the ground ca the: adireraft; pariding ramp:
adijpeent to the VAFEC benger. The adirereft was in a nosedown,, right~
wing~llow athitnde af impeet. Idbidsl contact with the ground was made:
by thee wight wingtlp, followed aimest simultanecusly iy the nose section.
The poiimt: of impact was appreximnstely 1,250 fest south of the centerline
of’ Runwsy 13..




1. 111'0" msmmmm‘

I.10 Eﬁ.stmry af the: Einlghj:

WA S8, ef Jully 2_6 y LGS 9 was scheduled to coduct adrerew

- recurrency traiming. e Eliight, cz:z'ﬂgjma:ﬁﬁrﬂ al: Johm . Kennedy \
Internatifional Adirport (JIK), and was to terminate at, JEK. The: required
tradining maneuvers wvere to be conducted at the NAFEE, AtTamtiz City
Adirpart,, af; Pomona, New Jersey.

The aircraft utilized om thils £lights was & Beoedmg TOT-3I3IC,
Cargojet, NTSTIW, and was powered by ﬂaur B&W JU-3D famjet; engines..
The: aireraft had prewicously cperated oz Dlight 60)7-26}, a. regularly
schedinled carge flight originating im Enam}ﬁumq, Germany,, and tewninating
at; Johnm F. Kernnedy Tntercadionsl Sdrport, Mew Yook, with iotermediste
stops- 2t Tendom, Epgland, Shannom, Ixelﬁema,,a:nﬁl Bﬁfsﬁorn,, imssachusettis..
The flight. departed Frankfurt ai 2010 e.d.t. 1, July 2%, 1965, and
- aprived ats JEK ot 3 e diut., July 26, 196%. The aireraft was refueled
to & fhell wedghts off T@,, pounds;,, and released as TWA FTST.

- TWA. STET departad from JEK af I1UG e.d.t. The captaim recedwimg

 the profiedency check qecupied the left seat;, and the insmtmpﬁmm (T.r.)
aceupted the rightt seat. The fTight operated from JEE to the: X

AfTantilic: City Adrpert, Roneonay, New Jersey, under routhine: ATC cnmt:mm,, gndl

was handed] of € upom avvival im the Atlantic City, New Jersey, ares to the

 ptTantie City Appresch Contrell facility. The aireraft was them vectored

7 By Approackn Contrell im accordance with the crew's reguest to the: ]_‘ns:tmnmenﬂt
- Tandiing System (IIS8) ooter mecker for am approsei to, and @ foll stop
Dendiing am, Bunway 3. The apoproach and landing were accomplished.. TW& STET
. them reguested, and the tower approved, clearapee to taxl to the end of the -
| Tunvay), exscuie a Iﬁ@)“’ tazm,. and tal%»~qﬂi Qm BUI'WBJ;)? Hha
o BEriior to ﬂa:}ﬁem:ﬁﬂ,, the: TP b:aneﬁu&l ‘cm cm;;‘:az:ﬂm s expeets & smnuﬂlad:mﬂ
- _enrg;nne: frilure after Vi (criticsl engine Duilure “SpEed) 2, to emate a _
' thmee:—eng:r_ne Jmﬁm*h,,, and t@ reguest vectnrs for a }g:ctexzmmm IS azwmaa:m
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” 2// Critiean eng.uma: ﬂamlluma @Eﬁﬁl the mifivedimim caalfm:cam:eﬁi aamzfiggﬁm tm

',.Whmcﬁﬁh;ezmcmaﬂ‘d; om takeoff cam be accelarated, lose the cwitdcsl
- eopline, amdl edither saf=ly cmmt:umm: the talﬁenzﬁ':ﬁ‘,, aor bring the a::um:::azﬂ‘tt
. _'tmasﬁm@mmtﬁemmmw : 5 |
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PrecafteofT and takecf checklists were gceompilished and the:
takeofl’ was exscuted as sioted. The No. b enxgine was' rerarded) to
hiight. idlle: firust after Vh hed beem nesched. The takeofd as condiinued)
and emergency procedures: were: exscuted in accordanecs with Ham WAL
emergeneyy ckeckliist. The aireraft was leveled of afh 1,500 feet: and
vectored: to intercept the ILS course im the: vieindity off the cuter marker..
The: Nw. b emgine remwined s idle thrust. The instructor-pilot directsd
tne: captain to exeeute a similated thres-engine ITS; appreach, and o
erpect; & milssed apprmoaci af the decdisiom hedght. 3/ |

WA 38T proceeded towards: the outer mamier. The prelanding:,,
and fipal Ianding checklists: were called for and completed. The: Tandiing:
gear was extended and locked dowm, and aftern the alrecrslt passed the
outer marker flaps were placed fulll dowm (507). The approach was, flowm
with the No. h engine still retarded to iéle thrust. AL this potnt, the
tower cleared T S8 to land. [he L.F. answered, " ¥, we"Il toake the:
optiion.” The Towew replied, "Roger, clesred..' |

&% the: decisiom helight: @ missed approsch was announced.. The captaiim
advanesd powez om engines 1, 2, andl 3 andl ealled for, im proper checklist;
sequence,. "25 Elaps," "lakeoff Power,™ "Up Geax." These commards wene
acinovledged and compliied with. Nedther the Flaps nor the Tandting Gear
moved freom thedr previous positioms. The aireraft was accelenated to
130 knots (mimtmum indheated adirspesd for this maneuver pursnant; to MWL
Tlights mamuall precedures)) 4/ and & missedapproach cilimh was imstibuted.
e confignration af the alreraft af this moments wass: flaps el dowm (S0™);
lancling gesr dowm and lockedy engines 1, 2, and 3 at takeofd thrust, and a
engine Wo.. U retarded to idle thrust. Approzimetely 16 to IS secords; aften
the start of the missed approsch, the: crew noted the hydranlic fTudd level -
bed! drepped to zere, and the conclusiom was thad: il hydranlic systems
bed beem lost. The captaim, im accordance wi'ihh the emergercy procedures;

3/ Decisiom belight, — Uit height; specified iy feat; ahove meam sem Teved
- at; winiichn & milssed appresch shalll be: inftiated #f the regudred wisusll
reference has not; Beem established. N
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L/ T Thights Handbook (FEB) p. 03.10.10), Paregrapk G@). "Mmintadm Bug
. o Bag + 5 Knots; to 800" (masz bani ) 15). I speed Below 130 kDS,
¥ slowily accalevate: "to 130 KIS." Bug or refrenes speed for this
- aircrafft; as computed by the crew am tiuis approdiy was 12l kueots,,
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chechlist;, oqrdered alll hydrvaulie pump switches "off." 5/ This wes done.
At thils; mament; the: tower asked, "Mrens World,, yom gonna:, werk aprecacin
contrell?” They answered, "Standby, we're having a. h:;c&ar eitified pmﬂiﬁ@m
here.."

Following; this communicastdiom, the aifreraft controliler saw the sdircramit
im & climb aptitude withh the -ight; wing beginning to dvop until @ steen -
bank hadl been achileved. A% a point approzimetely 8,000 fret dowm Hlie
TunwAyy,, the aireraft; veered from the: runway heading, executed a descendt: Fusta
rights tuer of approximatelly 907, and impacted the grownd. The rigint;
wingfip made: the: initiall confact witin the: ground, followed almost; simal~
taneously By th@ OO,

" Thee,gemgmzpnm coordinates of the: erasin site are 39~ 26" 56" W,
T 33" 5@"

']Iwr.:llve witnesses were interviewed. Eleven saw the: airveraft; im
ﬂ.‘ﬂmg}m,, Just prior to impact,, thres obserwipg it af: the monents of ngamtr
The: twelftin witness, described actions takem after impsct, and did not
observe the aircraft sithen before: e at; impmets.. A summaryy of the: comments
of the: 11 witnesses are sat, fowth below, divided for the purpose: of clardty
into three geweral arveas: pre-obsenvationm sounds 5 Pre~Impact: cbsemm@m,,
past~impset: observations., 7 | L

| ‘)3// TWAn”s Hramennliic E‘mmiﬁ Ioss; Emesngenr.y Che,c:i: I:ms;tt is as mmaws;

L. ATD Pumps GER.
2.. If Tesss ubm*‘:mues;,, Uity F@JT!EJ:» E@l’&ﬁwfﬂaﬁ ‘ T e
3. If Loss Stops, Utility Pimps Ooe aht a:. Tiime:: *:m D@nmﬁz
' andi eheck: quantiity.. B g Lo
k., Vies without: Budder Bower is I80) Kms S :
- *¥5.  See 03.I2 FHB System Bestoratiom Rrocadhmes. 0 L7
*\(E’emm:azluze: rudiden: tm:m‘ hefore neﬁgtnmmrm; Taver mm))

-, %ﬂ&@ﬁ;m ﬂh@%nplﬁ.uﬂﬂﬁw t@scnsseseamhaﬁ”che
- above items im detedl. Emmmkmmﬁmvmcmﬂtmemihdnﬁ&
TWmm@snmthe:mUEﬂaesb




a.. Pre~Observationm Sounds

Wine of the: 1 witnesses:; commented om noises coming: Erom: the:
airersft; prior ue impeet. Four described a double beom,, ox explosions:
three: descxeibed the sound as one: boom.. One witness: described a
spultering sound. Three: witnesses: described edither a Tlash ox flames
emenetieg from engines No. 3 and Fm. k. One witness: vlaced the flames
a3 emanefing from the No. 3 and Uo. bk epgine: imlets. Another witness
ebserved the aiverafl; veer tm the right and stated, "M this time T
ey @, flashy, and heard what: sounded Like: a compressor stall." The
giveraft; them corrected the right veer. :

e Pre~Impact; Qbservations

Vine witnesses desewibed the abircraft dueing: thils; part of the
flfght. AT wexe: in agreement; thas; WA STST continned along the: runway
heading im & climbing: attitude with the: right wing; low. The: right: wing;
continued to drop, and the aireraft made a right: desecending turm toward
the: point of impact.. The angle of bank was described as inereasing
from: wings Teweld, through 60 to T0%, to the verticsl. Three. witnesses;
deseriped @ nose~low atititude: prior to the point of impact, one witness
Fixing the nosedownm angle at: 45,

<. Fost~Dmpact Obsezvatiionss

e witnesses described the afiversfit af impact. One described
the: adireraft as impacting o the right; wing andl cockpit. Anothewr stated
thats the: alveraft; nosed to the rights and went: straight inte the grourd..

e tinird described the aircrafi's; sttbitude preceding impaet: as nesedown,, |
riights wing low. N | . | .

1.2 Tmjuries to Fersons

A1 five: persons aboard the airceaft were TWA crewmem, and alll -
recesived fatall dnjurdes. Fost~mertem and texiicologicall examination off
the fatslly Imjured Flight: crewmenbers didi oot vevesll amy ewidence of
pre~existing disease or physieall impadiment: that: woudd heve adwerselly
affected tfe perfomance of their duties. g *

‘1.3 Damege to the Adrcraft N

| - The airersft ‘Impaeted om the NAFTE Tanp em & beading of 219>
- magpedic. The ajreraft was im a righto-wiing-dowm, sesedowm afttbitnde af; -
impact., The Cirst part of the: adverafts to make cmm&axz.& witkh the ramp

- .
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was the: edghts wingtip, followed by the No. lk engine, the: No.. 3 engine,
right: maim geam, nose: gegr. The: ensuiing: fire destroyed the: majerityy
o’ the aircraft; structure..

The: wreckage: Scatter wers; approximatelly 399 feet; wide: and 900 feet:
Teng.

Examinatiom of the wrechage gevealed no ewidence of In-fhight;
fire,, or structurall separstion csused by any conditiom other them ground
contact; faxces., -

.k Other Damege:

The: impact: caused mineox damage: to the: NAFED ainemeft paxking:
vamp. A U. S. Aeny Qtter ($76~109), located approwimately 550 feek:
Inom the: point off impact. was destroyed: by fice. Am BAA DEF3 (W-T),,
Tocatied approximately 48T feet; from the point off impact:, was damaged
by flames.. A Night: pole 235 feet: frem the point; of impsct: was brokem
- off by the weeckage. Miscellazeons remp equiipment: ineluding adireraft;
towbars, refueling ladders, madnterance stands, am electrdic DOWED Caxt,,
andi a. mebille: nassenger boarding ramp wene: destroyed..

1.5  Crew Informatiom | h | '- h

i

Ihe: seafs posiitiions im the: coelpit om thils flight; were: as follows:s:
Captadin Donald Sklartm, instructor-pillet, was im the right seat., Captadim
Hezoy . Gadines,, the pillot: recefiving the proficiency cheek:,, was im the

Lt seaf. Secondi Qfficer Frank J. Jonke cccupted the flight; engineen's;

seafs. These positions weze establiished by TIA pexsonnel, based om the
conversafions recorded om the cockpits voies recorder (QVR) during the -

-~

V, - Copfiadim Sklawim, aged 3B, the instmuctorpilet, was employed by
VA om Qetobex &, 1956. ~He was upgraded to caphatn Bebruary I, 1967.
He: held! Afeline: Transport; Pillel; Cextificate V. 134852, with wetings im
the Douglas DC~G and DE~T and the: Bg_@jing"ﬁ@jf(//ﬂ@@) afiverafit, - 0

-~ Be sahisfactorily pessed hils lnst examinatiicnm for am FA8 First

- Class; Mediiee . Cartdificate om Jully 20), 1969, without: wadvens., Ee hedl

. acoumulated 6,080 flyire hours,, of’ whileh 1,3k:20) were im Bosing TOT .
- aiveraft. His total Instoument; tine vas 1,206 hours.. His totall fhights .




time: tie: last 30 days wias 1O hours. His Iast proficiiencyy chedlt im the
Boedng; TOT was; satisfactorily accomplished om Febmuary 13, U969, and
biis; Tast, Line: check was satdsfactorily completed January 6, I9GO.,

Caphiadn Gaines, aged 5b, was employed by TWA om May Ik, 1S4C.
Be: was; upgraded to captadn om Mazch T, 1946, He: held Adrline Transoont:
Certiificate: Ne. 36802, with ratings im the Deouglas; DO~ b Douglias; DOk,
Tockheed Constellatiion, Beedng TOT/T20. |

He: safifisfacterily passed his Tast, examinetdom for am Bl Biiest~
Class: Medieadl Certificatie: om Februsmy T, 1969, withont; wadvers.. ‘e hadl
accumulated 27,436 hours, of which 4330m50 were: im Boeing TOT aircraft.
Hiis: totall instrunent; time: was; 5,087 houms.. Hiis; total fight, time: im the:
last: 30 days was 45039 hours., His last proficiency check was safis~
Tactopily accomplished om Jarusry 8, 1969, and his last Iine check was
saiiisfactorily accempliished om Novemben 19, 1963..

Secend. Officer Juike, aged 29, fhight: engineem, was empll yedi
by TWA om Vovembex 29, 1963. Ko was upgraded to fhights engineer om
Aprill &, 1969.. He: held Commexciall Billots; Cextificate N, 1STHETS wirtin
ratings, atrplane single~engine land,, mulitdengine Tand (Dimited to centen
thiust)) instrument: dated December T, 1963, and Flight; Bngineer Certificete
No. UGLGGMT witin tuzbejet: povered vating dated Maweh 17, 1969..

He: sabttisfactorily passed hiis Iast examipafion fow am DAL Finst~
Class Hediiegll Certificate: om Novemhen: 26, 1968, without Timitetions. He
bed accumilated 3fT2:12 Llying hours, of which MW2.12 were im Bpeding TOT
eguipment.. His totall fhight: time im the last: 30 days was 68:10 hours.,
His; last; profiiedency check was accompliished! satiisfactontily om Maren 1T,
1969, andl hiis st Nine check was accomplished satdisfactonily om Jully 16,

-

196

1.6  Adizceraft Infomnadiion

NH&WW,} manufaeturenr's sendall Vo. I8TAD, vas eeliginally cextificated
a3 a Boedng TOT~330C em Uay 26, 196M. A Standand Mirwontiriness Centiificete

| Mhe: totall ’c;mnacm th@ alirexaft wa:s_lLTf:,Sﬂ@:'%_hmiﬁm‘s.. Elapsed times;
- shnee the last major inspeetion andl the last line maintensnce weze b, 25828
howes and 643:23 hours;, nespectdively., ST S .




- ®

An examipation of the medinfenance nec.cmg, icu_ NTETIW diiscliosed:
that; the: airzeraft; had bheer meintained im accordance wihith TWA and FAA
procedures. Beguired inspeetions had been accompliished! and nonroutine:
ltems: received corrective: actiom..

The: meczimum: cextificated taleofT weight: for NTSTIW was: 354,000
Tos.,  Thee: mazximum landing welight: adi the NAFEC, Atlantic: Clty Alrport,,
13’0311(311:3‘, Nﬁ*w J‘e}:sew,, was; 2I7,000 Tbs. The actual weight: af; departune:
com JEK was 20k, THO pounds computed! as follows:

Dispatchh Emplyy Wedight
(Tneludes three: cre membﬁxs))) 13l Joo
Crew Wedight: )]
Buell Weiight; [0)%0I010)
Totadl Gross Wedights 200, THO)

'I!hen compubted! center of grawity im percent: off meam aexodynamic:
choxd was 23 percent., Fuell bumefT em reute to the NAFED Atlantie City
Adiport was oot computed, as the: depsxtnre: welight: of the airenaft was
substantially below the: mazimum; Iandh_ng; wedights of 247, 000 ROURAS:.

, O the: basis of ﬁbesﬁ, compptaitons, NTETIW was withim the cent
ofi-g;:az»rm‘cyf Limitatfons, below the: permiissibille: taleof? wedight: vpeom aﬁmntme
from JEE,, and Below the mascimum I@ﬁ&mng ws;cggnb alf; Atlantiie Clity..

I.7 Med e@naill@gmcﬁll Inﬁ@mnad:m_om

= The surface weather absevvatiom afl *bhea NHE‘EE,,, AtTantlic: Gty A.rx_rgom,,,
1233 e dlt. was: Ceilling, measured 2,000 feet: brokem, 4,500 feet:
oy&nmt,, viisdbility 10 miles,, tenperatume: TH™ E., dewpednt; &7 I, windl
1307 T knotis;, alitivetenr setting 29.91. Westher conditdiions are not con-~
- shdered to be: a factow im this aced af:mt'.,.. o ’

1.8 Auds to Kamﬁg&tﬁ&m

. VA, S8 wass using the: Atlantic City Instrument: Tanding System
fow prectice precistom approgches. Thils facility is used for instmment;
&gﬁ:&@%ﬂiﬁﬁr Wy the: NATRE, Ablantie Clty Angmm,, Eommm,, New Jensey, andl

:ug;:feﬁl ﬁ@r a@@mﬁ.@h&& [0 E’sim\ramr 13.. - ‘

S AtsTantiic: Cmtw ITSs mﬁﬁs Qm am assmgneﬂ Irequency ca;ﬁt‘ 0.3 K.
. e glide: slope: is afs 2 35" angle with am interception altitude of I 400

- feetym.s.dl.  The outen memkersis k.3 miles from the zzunwa:w Threshold,, a;nﬁi |
o iﬁa@ mm@ﬁﬂle» maaxrlie::r s @-.5 miitles; ﬁ:mxm the ﬁﬁneshalldi e R

._~\«
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1.8  Commendcestons -

Communicadiions: betweem TWA STET and alll ATC facilities were:
routine: threughout: the: entire Elight:..

1.1  Aexodwome: and Ground Facilities;

, RBunwayr 13 is 10,000 feet: long and 200 feet; wide. Tt iis equipuedi
wilth hiigh~intensity runwey Lights.. The runway is equiipped withy UL, S..
Standard Conflguratiom A approsciy lighting and hiigh~intensity strehe
lights.,

1.1 Recordens

) NTETIN wais; eguipped with & Tockheed T09CR: flight; dafa, recondern-
e recorden was recovered witth supernficial dents and smoke demage., The:
recoxding was im good conditiom. The recording rrocuced the: following
in-Eliights infommetdion: pressurve altitude, magneitic hesding, indicahed
glirspeed], and vertiesll gccelerations agginst: % tine: base. Am exeaminesion
off’ the: recording was msde: coverdng a perdcd from 145 minutes prior ta
Impact. This time: peried covers the: Flights of TWA 5787 from just inside:
the: outexr mexkex om tne: INS appresch througin the missed-approach procedure:
to Impact. lhe altitude readous shows & deszents to 230 feet; af: 50 seconds
priior to Impset,, them a steadys climb zesching & mesrimum altitude off
666 feets ats 1N seconds priow 1o npagd.. At 10) sefonds poice to impact;
the: altdtude was 650 feet;, at:/S seconds’ it was 250 feet,, and @ Jast
- eading of 81 feet; af: fmpmets. (Rublished Rield elovatiom afs the: NAFED
Adirpert; Is 76 feet.) PR &

[t an’
AR

Lhe indicafied aiivspesdl om the recording vanies from a low off 123

knots to a high of 136 koots..

| _The: beading infvmnadon vevesils that beginning 1:40) ninutes prioe
o impact;,, the headiings thereafter vamted from 128 to 136™ and wene
genenalllyy hedweem 133 andl I29%., :

These zeadinig, im paxt,, through the last 20 secondis of the Ehights
showed the: follewing: | S B

I
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5 The mmge ((nzm:'mxﬂz_n@ 'ﬁmt:ﬁn horizentz]l stahilizers, both elewstors
with fahe, yerticsl stebilizer, sud mddez:‘)) senzrated from the fhselzge st
e Iﬁmﬁlﬁmg edpgz of the horizontal st=hilizer. This section wes found
J:@..&iﬁ:ﬂ.m_y fimtmet. The upper end of the stebilizer jackscrew hed cheer red
with the remginder retmined hetween the s stops. The screw mezsured IO :erl_es:
:ﬁ‘_‘mnn stop to stop. This dstence wes determined to indicate two wits
giirer=ft noseun.

The rudier wee Zound 21y sttached to the verticsl fin.
el end Iower aotugtor niston showed 01T defTection o the Iefi.
ercwlor pigtor wes Dully retracted indiceting fUlT Teft rudder.
The componente of the mein landing geer were found in the mzin
eresz,. The wheels and tires had recemvezﬁ severe Impect and nost-
ot Zire demege. Waeels and wheel rims were btroken off by the impect.
w*c demeges to the g_rm"- J.ﬁ the rubber-like deposit cr the conerete:
ed thelt the geer wes extended =t Impech.
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T’}Igmem'@- BFMW&WM Smi'zﬁm@xaﬂh:
V*aitﬁﬁemm"S@WMMWﬁMaﬂlem@m

Wm&ﬁﬂemﬁ‘nm@mmgmmmm& Prgimes Tbs. 1, 2, m&lg
Fed sustzined subctamtisl robetdomed ‘Gerers weuslly assmmamm

high r.p.r. et inpect. The To. b engine sustained considershily
rotecicnel demzges: at impact.

veret withinm the mein

= f impeet el SYre

The: cocdpi® and flight deck ar

cizge arse. Almost @i components

he Zirst officerts Iower instrument penel was bedly Durzned zzd
4TT pressure gzuges and Iights were missing. The bydronlic
G

examined and the Zcilowing nocted:

ULETit - found "oEZ."

fary system To. 1)

Ty

rudder pumy switch ( &.’D_"""U:I.EI:T system T T, 2) was bBrokem

27, but the position indiceted "off.

QL Ly

The _.n_t:e"f'con..ec‘* switelr apneared to be midwaey between: the:
"ofE" and the "systen™ Das:itt'::ﬁmm Fowever, the switch itself

was bent fto the lower right side of the pmunell.




anding geer hendle was in the "dom™ detemt.
Tollowiny flight Instrumests were recoveredis
alrspeed indicator resding 12 knots.

rudio megnetic indifcator with the heseding resding 221%.
o 2 needle reed 2657, and the Ho. I needle wes missing.

One herizon direction indicator inddcating & L0% nosedeown
actitude. Thilz Instrument wes severely bent.

One: horizen direction indicmtor case with the inder at the
5% right Beank pesitinmn..

One: OMNI beering Indicetor resding 330°




Syt g @’qmnm tt;;y g was found with

o

L+ mﬂmlﬁﬂmm mﬁcﬂw&mtﬁamﬁm&lm "ot posdtion..

sxgcaml‘m switch was im e ‘mcazmn@lL"' posiitdom.
spoiiller selector switch wes in the "oft" positicom.
1.13 Hire

There: wos po evidence of pre-impsct in-flight fire. The
exploded upon impect and wes alirest totally consamed by Lire.

I.T4 Surwivael Aspects

Thils accddent; was considered as napnsurvivable.

1.15 Indtizl Sccident Ereventdiom Sctiions

I. OQum July 2%, 1963, the Federal Avistdiom Afmindstretiom, =it
diiscrssions with the Nafiomal Trensportatiom Sufely Board,,
District 0ffices, Hlifight Stendards E:Lf?sm' et Officss, and
Internatione]l Hield 0ffices s fallows:




S |} TR
l’/

TS IS FOUIEE o SL3m.107. CANCELTATION DATE NOVAELR 1 -

R 196G mmmmmmmmo&m&mw. 69)
DASH 5. [OSS QN EYDEAIEIC FIUED OR ERESSURE DUETNG MEIEET
WINTE A SEETATED OR ACTUAT, FATIUFE CF AW CUIBONRD BENGINE.
mmawmmﬁmmmmmmmmmmw
&Bmmmmm&

- TEAY WEILE CONDuCTT w&mwmmmm
mowi(aummmmczmﬂmm

. & TESS OF EYNRANLIE BEESSUSE., WHEITE CONDUCTING TEE IMERGINCY
FEOCEDURY. RUGATING. B0 TEE FYDRATEIC PROSIREN CHf COMIBOT.: QR
mmmmmwmm)mmmmg
© Tey ATT. FRRSONS ADDARD, PROGCICAL CFORATIONS INSFRCIOES..
mmmsmmmmmmmmmmw .
mmmmcmmmm@mmmmmﬁf
. - FYDRANLIY PATTUEE CUA SFECTITCOTLY (HA THE INCEEMSE I
| MCA WITEOUT FUDDER BOOST. VHCH WITHOUT FIDDUR BOOST I
MBMWMMWEEM@MMMEWTM |
‘Wbmwwm&mmmm
FNCOUNTERS: A I0SS QFF EYGRANELAS FRESSURE DURING AW ENFDW
mmmmm&mmmm
mmmmmmmmmmmmn@mm
VRCA, FEEOR TO SHITTING OFF THL ENDRAULIC PR EAEEN S
mmm- mmmmm
'E@Um,h fsmmm& m

2.  dpom cmu_lmwmﬂm Tyr *‘n@ Q%_et;w Board thafs @ metsl’ fatdeue

' failure was found in areof the outbosrd spoiler aetumtor :
dowm lines, the FAL send asnother genem notdcee: o tﬁez ahowe—
C Misted offices, as follows:

TEDS, IS UOUTCE &3h0.57. SUBJECT: BOEING TOT ATECEART AL,
SERIES-SPOITIR ACTUATOR FRUSSTRE LINES, CANCELTAGTON DATE .
T NOVIMEDR 1963. A SROFEN CUTBOAED SPOITER DOVE ERNSSURE
PRI ((mmmmmmmm@ mm
m@m.wmsmmsgwm SURE MOMENTS
BOTORW & R Ev—'T(@T—ﬂH@J BATAT, A SUBSEQUENT
BEVIEN & mmm&#wmmsmvs
msmmmm&mmmmmss@mmmmmm
mcmmmmmmmmw&nmm

' AS A ERECATTNONARY MEASTHE AVD T0 EACIETIATE FUSUEER
,mrs::_ (@) B-T@W@Emmssm

4.
-
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ASKTD T COMELETE AND EECORD THE, RESUTLS OF A VOLUWMIARY
QUE-TIVE SPRCTAT, INSFICITON OF ATL B~TOT FLIGHD SPOTLEE,

- INEIATTATTONS T9 DEIRCT AND) CURRECT FIVED LEAKS: OR OTERER:
DISCEURANGIES,, SUCH INGELCITON SHOULD IEVOLVE CLOSE VISUAL
CHELES OfF THL ENITHE SPOILER EYDRAUEIC PLROMBING INRTALLATTON:
ERQE! ATVD INCIIDING SWIVEL ITTTTHNGS T THE SPOLIER ACTUATORS.
TER, INSPACTTON SHOTED Eb DONE, INMEDIATELY ANTER A CONPLETE:
GEQUND) CEURSTTONAL, CERCE o TED SFOILERS: TN BOTH THE ATLTRGI
A SEUND) BRAKT, MODES AND WITHE FULL EYCRATELIC SYSTHN: FPRESSURD -
EING APRLIND.  ATS0, THD WSFECTION SEOULD: BE DONT SO AS
%) DEIECT TVINENCE 0F TACESSIVE: TORQUE TN SWOVAL FrrImiGsS

- AND) TURING MGG @H: SIRATI DUEING SEOIIER: OFRELTTOINL,

(@) A EERORT' CONLERNING THE SPECTAL SPOTIRR: MISEUCTTONG BL
-FETRATTD AND, SEND VIA -ER mrfm DISEATCHE T0) WI~LIo) wmm &

- COTY MY ES-300. TEAE TED REFORT "E-T0T SEOTNIR, BYRRATLICS
- INSEUCTTONT (fE{ES- Fe3lo-om) . "7 [HE: ENPORT SEONLD MO .

AS &M (A) OFERETOR mnm () WIWEnE: OF ATRCRATY
TRSETICTAD, () LISITNE OF DISCEIPANCTNS TNCTNDING BOmTNe:
EART NUREIRS; ABD) T POSSTENT, T TN SHEVICE, Ol DESCHFEAND
BAFTS, (D) B IVSEECTOR COMTNTS TNCINDING IIETATNATTON
o @Emﬁmmns LCITONS ~ BAST OR ELANTED ~ 09 INEEOVE SFOIIER
 EILIABTLETY. -

L ’mm E‘aﬁsn.mnam ‘Hﬁr&mﬁmvﬁmm Sufety Boaxd, by letier dated i
o Bugpst T, 1969, recomended b tl?m: %@mﬂ &mmtmmm Aamu.mﬁ:brmgm
alse ‘da}l:@ ’c:ﬁe: ﬂalljllmmr actiionss '

Y. A\ ciiefﬁaa]le;ﬂ rewiew should be mziz of the emergency -
o mrecedires; of alll cperstors of Boeing TAT series amd I!II.}C&
| alreraft to clarify tromleshocting of hydraulic system
melfhnctions with respect, mfu the operatiom of the m‘,rdm»mmmm
wump cmm“x:o¢ swrhmh__s,,,

The ruider Dummy IIQW*—E”’\.‘ESJJL’I:E“ Tiighuts c:nz:%tx:yr shauld e .
. mediiffied to remaim on apy time the rudder DU Dressune:
 is losf, regardless ccrf the rudier ydiemilLiic: pumm switicin
pmt.mn.. :

B}y e N‘:ut:mmml 'I'mamsg@mtrm "mfrqy Bmamﬂ

sl .JI@HISH EI.. ;
~u1um.mnrm.

"_//s// QSCAR M. mmmm

//s;//_ FRANCTS; H. ammms
- Member '

iz _//g;// Lows M mm
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Fille Nm. I-0017
NATTONAL TRANSPORIATTON! SAEETY BOARD

DEPARTMENT QF TRANSRQRIATTONI
ATRCRAFT ACCIDENT RERQRI

Maxci 25, 1970

TRANS WORLD) ATRLINES, INC.
BOEING 707~331C, NS
NATTONAL, AWIATTON EACTILIIIES
EXPERIMENTIANL, CENTER
ATNANTIC CITY ATREGRI
POMONA, NEW JERSEY

. JULY 26, 1969

SENOESTS

Trans World Adiclines, Ine., Flight 3787 (IWA 5787) of July 26, 1969,
a Boeding 707-330C,, mmw crashed aft approximately 1233 e.dl.t. duzing
a simullated three-engipne, miissad am_m@mh o Bunway 13 at the Natiomal
n  Awiistdiom Faciilbiities Experimentall Cecter (WAFEL), Arllamtiz Ciitty Adirpantr,
Pomoma,, New Jersey. There were tiree TWA Line captadimg, a filight eng;nmzﬂm:,,
| andlamm&numtmn'gmllmzqmbmamdlnheaamnm& m&:u\re:wm fattall lly

'Iihr.*.: ﬁiﬂmg;lht:: mgnnmtadl am; .]hhm F. Kann&dby Enwmm]l &:mgxmt @EE))
hTesztm-lkb Newr Yoxlk, mmmxmgmmﬁmmdmng recumrent traiming of
MWAmeMMWmﬁhth&mmmmﬁm HZ’JloJEnhﬁ:
Fedexall Aviiatiiom Ragmllammm O :

ﬁh&mm&m@mmnganﬁimm&cmmych&dhmmum wene: tm)bﬁa
‘accomplished at the M'AEEEJ/Mamnme Clity A\m:gmrt at Fomoma,, Bew Jersey.

. Quamﬁﬁne*aqumxedlgmm&umwd&&dkmmmmmﬂuﬂbdlmmuﬂmmdl
fimstrumessds approacih and the executiionm of the milssed~approsci precadume,,
- wiith a critdicall engine reduced o tradming fidle im order to allsey sdmuolate -
- engdine fadillume., Whille tiis simullated approach was im process, and afftenr
. the londiing geasr andl fullll fllaps badl beem extended, Emﬂmg:eﬁam)lume:@m_
_MMMMWH@WMWMWHW@WM@
‘;ﬁillumdl E‘nmmuhe:mnmﬁt"s witill ity hngdb:awllnc sysitem., 7

ﬂh&Mm&mmm@m&nW@ﬂ-ﬂ@mmm&mmM
tﬂmtmﬁi&ammtmﬁhmdmmnmﬂumdlnm”aﬂlw@smmmm
: - Comsequemtlly, whem the fluid loss cane o the erew's attenftiem,
tziheammnand "M@Eﬂhﬂmmﬂbwmﬁﬁ’"mcﬁn@immm~ Afr




(AGL)),, andl att am jindiicated adizspeed of 127 knots.. ’.IIakan'f ROV WAS;
beding puaduced] by engines; Nes. 1, 2, andl 3. Rower for £light wass not:
bBeding preduced by the: No. 4 engine lmcza.usz: the: power levenr had beem ze~
ttanded to, the: tradinding fidille gmﬁmﬂ:nmn im euder to stmullate enggnne: ﬁamllunzez..

H’GNmerthﬁaNhJ.. 4 engine: was not restoved, and eppuosimately 21
seconds; afiter the calll "pumps off" was issued, directbienall ecomtroll of
the afreraftt was lost. Elevem seconds later, the: adreraft stuuck: the
groundi im & wight-wiing Ilqwr,, mﬁadm azmmdkz..

The Boand dhet@mnmneas; thhat the: g,mlmibllex cause: of tiiis accidentt was
a loss of diirectiemall comtroll, which resullted fiwem tlie: imtemiiomal
simtrdowm of the: pumps supplyding hydraulic pressure to the ruddenr witdowtr
a copeurrent: restoratiom off power em the No. 4 engiine. A comtxiBuiting
factor was the inadequacy of the hydueulic fluddl loss emengeney procs~
dm:@. whem ap@llxe.dl agaiimst: thez metzmmg; mnfmgumm@m of the ammna.ﬁt
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L. INMESITGADTION

.51 Hiistory off the Fliight:

The afiperaft: utiliized om tidis flight was a Boedng 707-331C, Cangojet:,,

NSV, andl was: pewexed by flour Prate andl Whiitney JI-3D) famjet engines.
The aixeraft bBadl operated previously as Flight 608-~26, a reguliaxly -~
sehedulied carge flight: entginating in, Exankfunt, Gemmamy, and texninating
at Jobm . lennedy Interoational Alxpert (IEK), New Yok, with fntesne '
diftatte: stops at: Lendom, Englagdl, Shaonem, Izeland, and Bostam, MYassazhusetts.,
The: flight depanted from Fuenkfurt at 2000 @.ud.t. 1, uly 23, 1969, and
anwived at JEK at 1003, July 26, 1969. No mechandcall disereparcies wene
noted at: the: end of this flight, andl maimtenance: am the adireraft: was::

. nedither requiized nor pexfommed at JEK. A walli-anouad inspectiom diidl ot
diiscllose: any indicatiom of hydwauliic fluid leaks. e adcerall was

. refueled to a Suell weight of 70,000 pounds, and relleased as TWA Flight: 5787
fipr the purpose of prowiding recurrvent tradning and profiiciency chiecks
for three TWA Line: captadims. | |

oA 5787 degacted firom JEK at H14&. The finst ceptain to neceive: -
. the proficiency check occupied the: left seat, the instrutor-pilof (@1 0)
cecupied the right seatr, and a flight engineer occupied the: flight '
engiineer"s positiom. The other two captains eccupied the fllightr deck
as _obsexvenrs whille awaliting their tumm at the ceontrols.

 The flight cperated from JEK to the NAEEC/Atrlamtdic City Adrgent,,
.  Tomanm, New Jewsey, under noutine: atx trafifiic contmel, and was bapded
¢ offf upem amwdivall im the Arllantie Glity, New Jexsey, area to the Atllantic : "
Ciity Spproacih Controll facility. e alreraft was tiem vectoxed by .
Approaeln Conteoll, im accondance: with the exes's nequest, to tie Instxmt~
. ment: Landiing System (LS) euter maxker for am appuoach: to, and @ fwll~
 stop landiing om, Runway 13. The: approach andl landiing wexe azeompliished.,
TWA 5787 them nequested, andl the tower appuoved, clleazance: to taxil te -
. the: endl off the-xunway, executs: a 1807 tuxm, andl take off em Bunway 3.

. Prior to takeoff, the IL.P. briefed the: caphaim to expect a stimuliated
engine faiilure aftexr Vg (eriitiecal engine failure speed). 2//em execute

)i/ A\.Illl t:nme:s hereim are eastenm daylight:, based om the Zé~hour cloek., ‘4

2/ Criitdicall ~engiine~faillune: speed ~~ the mimimum calibrated atirspeed to
"~ whiich the aficeraft om takeoff cam be accellerated, losethe crdtieall o
engine, and the pillot cam elther safely coptinue the tikeoltf, ox buing -
the afireraft to a stop om the munway. Critdcall engine meams the . |
engjiine whose fadillure would mest: advexsely affect the performance ox
S R S oo . ] o

L

W

-
ek
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a. three~engine: ellimbout:, andl to request: vectors, flox a precdisdiom ILS
. apprmeach to Runway 13, using the adrerafit's Slight: dizectonr system.,

Rretakeofff aod takeofff dieckllists; wene: complietedi andl the takeoff
was expcuted! as statedi., The: No. 4 engine was retanded to tradiming idlle
thrust afitenr Wy badl beem reached. The takeofiff was contdinued andemer—
gency procedures were executed im accondianmee wiitlh the TWA engine: fadillure
emexgency chechllist. The adreraflt was leveled offf at 1,500 feet: and
- vectoxed) ty Imtescept e ILS coumse: im the wicimity of the outer mamken.

The: Vo 4 epgline remadped im #idlle thrust. The L.P. directed! the captadin
to execute a simullsted thuee~engine: ILS approselh, andl to axpect: a missed
appreach at the: decisdom bBetght., 3/ '

4s; TWA 378) puoceeded! towandl the outer manker, che puelandiing and!
fiipall landiing chechllists wexe: calilled! fSor andl complieted. The Landiing
geaw wass extended| apd), after the: adreraft passed the outer manker, fllaps
wexe: placed fulll dowm (307). The apprrach was flowm with the: No. 4 engine: .
Stilll netarded to idlle thrust. At this point, the tower cleared TWA 787
to landl.. The L.P. answexed, "OR, we"ll take the eoptdiom.' 4/ The towex
wepliied, "Rogen,: clieared.™ -

&t the dlamsmqrﬁ/h@ng}m,, a mEssedl approacth was; announced. Uhe captadim
advanced pover om engmes 1, 2, sod 3, and caliled for, im propetr checklist
sequence,, "23 Flaps," "Takeoff Rower,' U Gear.'" These commands; wexe

acknowledged andl compliied wiitd., Howeven;, pedfither the flaps nor the
 landiing; gear moved firom thedic previous posdfions. The adrerafit wass

s e

aceellerated to: 30 Kaots (mindmem indiicated aiizspeed fox this maneuver,
- pamsuant to TWAFinght manuall procedumes) 3/ andl a1 miissedapproacth elimb
- was imstdituted., The comfffiguratdiom off the: afireraft at tiidis monemt: wass:

e

'-‘A‘-«E .

3 Deciistiom hedight: ~~ the: hedight: speaiifiied] im f-?ee:t; above: m&am sea: levell
- alt whiiichh & miissed approach shallll be imfitiiated if the: requiired viisumll
reference: has not: beem estabhlliished. ’

, 4] "Optin!" means; eltat e piillot coulld ellect to make a fulll~step B.andténgj,,
& touehrandge landing andl takeoff, o amly:a low appreach., |

3/ Tw Elliight: Handbook (EHE) p.. 03.10,, Panagrapih Q(@). “Maintadm Bug to
Bug # 3 Knets te 800" (max bank 159).. If speed! bellow 130 KIS, slewly
accellerate to 130 KIS." Bug ox reference speed flor thils atircrafit: as
computed by the erew fox tiis approazeh was 124 knots.,
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fllape fullll dowm (30%); landing gear dowm andi lockedl; engines 1, 2, andl 3
at: takeofff thxust; andl engiine: No. 4 retarded to idlle. thrust-

Approxdimatelly 16 to IR seconds after the: stant of the miissedappreach
procedure, ope: off the: obsenver pillots commemted, "Gh! @Y Your hydreuliic
system"s zexcedl." Whem thiis informatiiom was; vexified By the: I.R., the captaim
receliving the: profiiciency check comnanded, "Alll of them out:, pumps off.'™
A tiniis moment: the: tower asked], "Trans Worldl, jou gonom wonk: approach
comtnol?"” ‘lhe: I.P. replied:, '"Stand by, we're hawing a hydraulic. prablienn
Bure. " Eellowing thds commumicatiem, the convexsatiom im the: cockpiit:
concenned the: cireumstances whiich might: have caused: the: loss off the
hydraullic flludd., The emergency checklist: G/rellating to hydrauliic fTusdbid
loss wass not calilled fiox, andi other tham the accompliishment: of the fhimste
item, these procedures were notr folillowed., T

L r‘g.i”e_f locall coptzolilier ebseried NIBVIMN midfield, at am abtitude esti~
mated tw be 500 to 600 feet-. Approxdmately 1) to 1S seconds latex, be
ebsexved the: adirerafit iim a steep, descending wight tuzm which texminated

Im Impact wiitih the atrerafit panking ramp adjpeent to the NARER hangex:.,
The:' controlillen: workding the: ground eomtzoll posiitien allse saw the adizexafi:
stant: a right tuzm and diive towandl the: groundl, He» activatedi the: emeg—
geney erash allanm whitlle the: adireraft: was stilil im the adir.

5 . Elevem otber witnessms obsenved the afirerafit at impact: oz im Klight

'

o “ just: before: impact.. 4 summeny of thedin comments; folllows, divided foz

) tabullattiom purposes; into: three genenall ameas; sounds heand befoxe obsen—w
| vatdiom off the: adirerafit, pre-~impact obsenvatiions, and obsenvations at:
. ‘-; ) ‘Qt::.' " 7 - . V g - L

. -k
I H

&/ TA"s Bydraulic Fludid Ioss: Emergency; Checkliist: was as fiollowss:
L. ALl pumpss ofif.,
2., If lloss coptinues, utillity pumps depressuniize.,
3. If loss stops, wtility pumps one at: a tdme to depressunize
and] check quantiity..
4. Vmem wiithout: zuddex power iis 180 kis..
*2.,  See 08.12 FHB system restomatiiom precedumes.. =

O

*(Neutraltize rudder tzim before restoring power nudden)

. 03.12.06 EEB. The ampliified checklliist: diiscusses each of the
~ abowe iitems; im detadill. Raxegreph 4 Lists the Vmea for eschiof the
- T modedlss im the: TWA filleat.. (Vmem means the mindmum comtnoll
speedl, airbomne, wiith a extitiicall engine: ineperative:..) )
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2., PBre-~0bservatiom Sounds;

Nine: off the: wiitnesses; commentedl om noiises: coming: fmom the:
adineraflt: prdon te impact. FKour described ai doublle Boom,, ox
explosiiom;; foun described the soundl as: ene: boom; one described
ai sputtering sound.. Two of tlese: witnesses desexibed the ,
sounds; as; "compressor: stalll';; ene: likenedl the sound! to "o fllame-
ouz." Three witnesses described a fliash,, ox fllames coming
fraamx the: ajirexafit.. Twe of these placed the flames as emarrat:.ng,
fom engiines No.. 3 andl Nov., 4. Two of the witnesses; des acutbed!
compllete: siillence:, ox: a lack off engine sounds fiollllowing; the:
boom., :

b;.. Pre~impact: @bsa-mrazt::‘ﬁcns;

Niipe: wiitnesses descrdbed! the afirenafit: dugriing, ﬁflh:ghlt p,nmcm: “
‘to iImpact. Four of these: described the ﬁilng}ri:p:am &y nonmall
ate [iiust obsexvatdiom, folillewed] by a tunm ox vesx: to the: wight.
Fousr desexilied the adinexafit im a rdight: tuxm, o wight: wing low,
at: Tinst: obsenvatdiom. One wiitnesss descuibed the adrerafit as
"weaving: exwatdicalllly.'" Roux off these witnesses allsy ipdicated
a climy attitude off the: adirerefit pudon to a napid] zhange: Iim
diixectdiom ox bank attiitude., ALl ag;needl that: the: right wing
contdinued! to drop and! the: afinexaft: made a rdigiht: descendting: . '
tumm towand the: pednt: of impact. The bank angle was desexibed ) |
vandouslly ass V60 to 700, "ventdieall," ox simply "wight: wing
llo.w th 'Dlme.e: wmncesses uemmbﬁdl a nms,emllom attiitude puton to

e Impact: (Dbse;mawt:nom

Thuee: witnesses desendbed the adirerafit: at: impact. One .
desenibed the ajirerafi as striking the ground om the rdight:
wing; andiceckpiit., Aunotherx stated that: the: airenafitt nosedl to the:
‘ndight andl went: st:xamg}mL imto the: groundl™ The: thied described
the afnexaft"s attditude rzl:ec,e.d’mnf" mmpm:& as nusedawm,, mg}nt.
wiing, llow. .

The: geegraphiic: coondiinates of the: exash site were::

latitude 39 26" 36" N, longjitude 74% 33" SO/ W,

1.2 Imjundes to Pemsoms

ALl fiive: persens aboandl the: amn:mazﬁt; wene TWA erewmens, andl allll
recedived fatall imjuries. Rost-mortem and toxicolegicall examination off
_ the: fatallly imjured flifight: exewmembens rewvealled np ewidence off pre-~
| oxisting diisesse ox phystieall m{{ﬁmmnemt that woulld have: aivem])y aﬂemdi S
the: gerﬁbifmam e;ﬁ? t:h,emr iulue,s;~ o o

B




1.3 Demege to the Afircrafic
ﬂheaﬁzwaftms@@e&ﬁmmuﬂmpmtaﬁmmwﬁm-

1.4 Other Demaes

‘ﬂmenmpam:causmﬁmmmcﬂamage t@themmmcnralft paridiny ramp.
AU, S. Ay Otter (O76-L09), located a;;:pnmmteﬂw 350 festt f:mrm trihe
point of inpezct, was destroyed by fire. A Federal Awiatbiom Adnimistratiom .-
(F24) DC-3 (W-7), locatred approximately 437 feet from the point of impact,
wzs dameged by flanes. A lightpole, 235 feet from the poimtr of impact,,
WS brakten off by the wrecksge. Eﬂnsrwﬂﬂ:mmnh ramg) equiipment: Ioclodfiog -
m&f&tm&a:s refuelirg ladders, > stands, am electric power

cart,, aﬁamm&ﬂemmrrmpm@esm:@gaﬂ

__v_,,,—whm_.—

__ILS Ckemmﬁrmmm

T

'ﬂﬁeseatg@ﬂuamsmtﬁeltmtﬁmsﬂzgﬁmmasfmlﬁm
Czptaiim T | Skllerim, finstructor-pilot, was im the right seat. ~Captsim
Eerry D. Caines, the pilot recefwing the proficiency check, wasnmt:ﬁxa

| left seat. Scecondl Offficer Framk J. Jomte ecoopied the ﬁligﬁutt enginmeer"s
- seat. These positicns were estazblished by TWA persommell, besed om the
conversstions recorded oo the ,1’.-'.1: woice recorder (CVR). d!m“mg the
- !E i , = 3 - P ‘,

T ﬁa@tammmbmaﬂcﬂ.‘ﬂkﬂmm zged 38, mmpﬂmyaﬂ&y%m@t&w&er&
119}56 He was upgraded to capiaim Jamary 3L, 1967. He held Afriime
- ]Il:ms@@zt Pilot Certifiicate No. 148582, with ratimgs im the Dowglas DC-6,
- De-7, amﬂttﬁiﬁﬁ‘ﬂenmg?mﬂ//mmmft - Om February 7, 1268, e was
am@mﬂby&ﬁeﬁwasdwmmmmﬂma&.

| E&saﬂsﬁmtmmlypass&ﬂﬁmsl&stﬁmram?&&fmﬁﬁ-cﬂass
- mediical certdifficare on July 20, 1963, without waivers. With TWA, he bad
- zooumul ated 5,080 Elying hours,, @Ewﬁnndnﬂ_SiﬂérZ@mmEaemmgW@W "
aircraft. Hs total instruent time was 1,216 hours. His total pilot
"tmnemﬁmtmcﬁaysmsﬂ(ﬂ)ﬁmms im the last 60 days, 28&:3@@:555
' mmmm:es amﬁnmtﬁne]last:%cﬂays %Emmsl{,@nmmtes

S Einsﬂa&tpmﬁmamyaﬁecﬂ:mtﬁnaﬁaenmgﬂ@ﬁmss&tmﬁmtmly'
mmmphsﬁaﬁ am Eeﬁnzmamy 1135 11%93- : : '

((I'ag)trammmam:yﬂ) Gu‘amms WS&') msmpﬂmwaﬂ&y%mﬁﬂay]lm
| 13%0. Be' was upgraded to ceptaim om March 7, 1946. He held Afrlime. . -
"Hranms;gn@xrtt Pilot Certificate No. 36802, witkh rmsmtﬁemmmglmsm-Si
. andl EE!—& EMM, ﬂmstrell]lmﬂm, audl B@enmg W@W//m L '

Py L,,,
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He satisfactorily passed biis last: examiimatfiom for am FAA first-
class medicall certificate con Februery 7, 1969, without wabivers. He had
accumulated 27,436 hours,, of which 4330:50 were im Boeing 707 atircrafit,,
His total irstrumemt time was 5,487 hours. His total flight time fim
the last 30 days was 45239 hours. Hhsﬂm&ttg:mﬁa:ﬁmmﬁaﬂ:m
sau:nsﬁzctam}ly accomplished am Jemary 8, 1969.

m,wwﬂ-m,amw,mmmwmwmmasmmmgﬁt
eogimeer om November 29, 1968, andl wpgraded to fliight emgineer om April 9,
1969. He beld Comercizl Pilot Certificate No. 1574678 dated December 7,
1963, Flight Emgimeer Certbiificate No. 1916947 dated HWamch 17, 1969, - amdl
mEMﬁmtﬂmmmMWed@Mﬂmﬁer% 11.93683

sl thst@talﬂmghtnmem3mmm @Ewﬁmdh 142:12 Bours wes
| im Roeimy aircraft &MWM&“%ME&S@&M&M@E%@S
immediately preceding the asccident, all im Boeing aircraft, andl 63:10
hours im the Jlast 30 days. Hinsﬂaast@mﬁciexmydmkmmplletrﬁﬂ
satisfacrorily em July 16, 1969. - %

| 1.6 Mmmﬂ:l[mf@mmmtﬁmm

© | NUBVIW, a Boeing 707-33IC, memufscturer"s serial No. IS712, had a

| date of memfacture of May 20, 1964. Ar the time of the sccidemt; the .
gliveraft bed sconmulated a total operatinmg tine of 17,530:05 hours. '.IIEP S e
‘Wm&m@lﬁtmmasm-mmmmﬂ e
completed em May 2, 1963) was 4,258:28 hours. The accomullated time sfmee LEe

tﬁeﬂmtlm-ﬁmmnmspecnmmms&&SEmams

&mwﬁmm&l@%mwmﬂpmmﬁn
M&wmmmmwmmmmﬂ

ﬁ-ﬁaweaﬁﬁactexﬂadhezselytﬁeﬂmgﬁmsafetymft&emﬁ Howeer,,
'Mmm@tm@fmtmmﬂﬂmtmﬂmwftﬁem.z

- mmmmmmnwlﬂmghtmmmﬁm,

 .. Corrective actiom im each instames was to bleed the No. 2

anxfillisry bydraulic system taak. There were oo indications of hydramlic .

ﬂmmd%mﬂtyﬁmsmmmcﬁmm&hmymﬁtﬁeﬂwﬂemﬂh@m' o

,
& -

"]Iﬁeammaaﬁ:]lmgsﬁeettsﬁmr.ﬂtﬂy% 11@6)9 amttam@

coxcerypine the fllumimation of the No. Zmﬂitymyﬁraﬂncpmpﬂm-ﬂemlff~

rpmemmmgﬂmg&ltamﬂtﬁem 2 anxiliary tank low-lewel light. . =@ .
ﬂﬁezemrmmnmhmﬂmmﬁmﬂmdﬂmmmﬁaﬂm&htﬁgsem

> . s a precautiomary measure, the pressure filters amdl case dreim filters- * 7 -
o o the Nas.- 2 amd 3 engm:nes were neagﬂlm:mdi the: E@-Z Exytﬂnam]lm P was
- -_}ammmn@]]m.ﬁnaﬁmttmmmm @emnmmy prior to m:emmmmmfm‘ﬂmm

. tﬁe I!lhm.tterzﬂ Stramezs as m E’E.ng,&at &(DE) @E Jﬁmly 26 11969 'HEIERIE were xm) _




tﬁmspmmymm. 3

MMMBMWmmFQBW@HM@EW&M
ztt JEK prior to the release of the adrcrafr as WAEII@&SW&W..

mme&mm”wEmﬁEWamm&mﬁmmgﬁt@E
203, 740 pounds,, m&mﬂzmmnm‘mmmmﬂmwmgﬁt- ,
The centter of grawity was withdm limits, computed by slide rule to be
at: 27.5 percemt: meam serodymamiic chomdl. E@trﬁlmgﬁnttamﬂﬁmllmem
m&ﬁnmhm&sattﬁm@memﬁtﬁeamdhm&

1].7/' Eiéttemmﬂmgcnﬂaﬂlmmﬁmmmmmm

mmmmm&mmm Mmm:mty&nmm*
'atm_ﬁms“,m_'llmg measured 2,000 foet broktem, 4,500 fest owercast,,
visiibi ity 10 miles, WW&QF-,MWM&W@E.”WWW
nots, altb@imeter settime 29.91 finches. Whmtﬁercmﬂn@msmmtm—
sndézeﬂtmﬁnemfanﬁmmmtﬂnmsmm S -

-
o
Iy

l&K An:ﬂs&mﬂla:wngaﬁ:nm ~

WAiﬂ&ﬂ'mmtﬁemﬂm‘m mm:yms ﬁmmg)mnmeg:mmm
a.g@n@azdbes Iﬁmsﬁncﬂlltynsmmﬂmnmsmmwn@&nhesmﬁm
AFHET,, mmmtymnmm E’mnm,ﬂhsw.ﬂersmy”amﬂnsﬁtmm

W@Smmu

&ﬂmﬂm@tyﬂSm@sme&m&mm@fu®-5m
7 Thegﬂndbslmmat%m%“amgnemﬁhmnmm@nmaﬂmmﬂia@f
'"’ﬂlllﬂﬂlﬂ)ﬁeet:mx.s..l Themmtermmﬁmm&Bmﬂes&mtﬁemMB

11-93 '

(Cknnmunmmt:nm &emmmw amdl alll A\.nr'mzazﬁﬁinc: ﬁl‘ﬂnmml ffal@ﬂnt:ne_s
mm@mu@mtﬁeﬁmﬂ@fi"wﬁyxmmm@a

ILIL(D) Aen@dh:meamﬂl@mmnﬂﬁ“mht:ues

'.EEEETASEEEB//A!I';I[mfmc (E}Im:y&nn@@m is- Ilmtsﬂaxrt Ilmmnxﬂ}e 339@ 277" morth
M]mn@hm@e?ﬁ@%"mta&&p@h&ﬁmﬂ&hﬁ@mmﬁﬂﬁm :

mmmywmmm&etﬂmmmmuwnd’ew Iﬂ:ns

:} mtﬁl Ta: S Sn-aaﬂamﬁi @lmmﬁug;mmn:nm "‘A" 5 ]L'n@utm@ amﬂ hn@l-mmnmsmty
-Sh‘.:lmﬁra Ilng&.tts o _ e ;

B RN




CLLIn E‘]]mg;imt:..mmdbxs

N7BTIW was equdpped with a I!.@dkim_edl 108CR. fliight data recorder.
The recorder was recovered with superficial demts amd smoke damage. The
recordiiny wes im good condiitbiiom. The recording produced the following
im-flights imformation: pressure altbiitude, magretdic beadime findiicated -
afirspeed,, andl vertical accelerations, agmimst a tbime base. Am’ecamimatiion
@E&hemsmaﬁlammmgmgmmﬂﬁmmz?"lﬁmmmmt@sgmm
impact.  This time period covers the flight of TWA 5787 from just imside
tﬁemmtemmmﬁkemmtﬁm%ﬁmmu@hth&mmdl—awmmmﬂnm—
cediire to impact. The altitude readowt shows a descent to 230 feet m.s.l.
“aattfi@s;_.mnxﬂsganm)rmmmctr them a climb reachimg a mascimium altdfitude
‘of 666 feet m.s.l. at 11 seconds prier to impact. At 10 seconds prior
to impact,, tﬁeaﬂlmmd]exeadmgm(ﬁ(ﬁ)ﬁeet at 3 seconds it was 250
feet, and ar impact, L feet.

N e

‘Thenm&nmmﬁmxsgeedmfﬁmnmstlmmmmnang&dlﬁmmaﬂmmﬁ

' MW&m&MaM@EH&hMm :

MWMWMH%@MWMy%M
Wamﬁ]lﬂmumnmlana@ndlm headiing ecrarred approwinately 1T
gamn'it@mmg:am:tt.

'ﬂh&sareanﬂmmgs im pant, t:lfxellaast 20 secondls of the Flight

Verticall - magmﬁ:ﬂ_@: naicatted oo ATt
Time Accelleratiiom Hieaaxi]mm Afmms;weﬁﬂ o _mes. Il

A
Lo

@20+ o nase T 1me jn33; bots 450 faet
| @;ﬁs | --n mmg 1P I35 zmmy 325 feetr
oIl L.egg @ IR® 136 knots - | 666 faet
0:10 Loy | 1M® 1% kmes 65D fuer
0:05 ~  1.15g . 160P 135 hmaes 250 feer

0:00 . 115y  190° 132 kmots Bl faet

i

(%WAM&WW@EM&MW»

: m&m WS aﬁsm eeuumgg:eﬁi wmt:ﬁ: a mdk@mt woics nem;m&mr 'JlIirms e~ K

cxmdlee:r' WS red] imtact and the tape examined for pertigemt imfor~ 0 |

e e matdom. A tnmngat: of the last 2 mimtres @E mndmi] conversatiom fm .
. .r;,";;'_f-_"ff_,; tﬁ& mk@mt is c:mmmﬂedl dm: Bg@em&'rﬁx B.. -




L.12 Woeckage

The fpditial inmpact of N7STIW was at a poimt 1,190 feet to the mhight
siide of Eunway 13 cemterlime. The maim wreckage came to rest 580 feet
from the imitdall inmpect poimt. Emsmbmtm@maaffthavmeckagemaﬂamg;
ammmamlm%ﬁmpma@enc.

Portions of the ajircraftt structure were destroyed by ground fire.
ﬂh&mngssemmdl&mnth&ifmﬂage amﬁltha@@ngnmsmdlﬂla@ssagmteﬂ
from the wing stoucture. .

fuselage, including the cockpiit area;; the fuselage center; amd the
vertical stabilizer and rudder sectiom. Each was beavily demeged by
ground impact amd the subsequent: ground fire. The horizootal stabilizer
andl tail come sectbiom had separated firom the empenmage andl was found oear

tﬂie:mmnmwmemkage ((Se&@ Wreckage Distributiem Chart.)

mmemmlstaﬁmmmmsant&mmt&en@mtﬂMMage
attachment., The trailing edge of the ruwdder hadl burned away; howewer,
Mm@mm@lmmmmmmammlsmﬁmﬂmmm-
MWMQHMWEWME@M&M@WMMMQEWQ
- leaks found inside the wertiiecall stabiilizer. The rudder torim doem Below
the wertbdcal stabilizer indicatted fuoll lefit rudder; the rudder posittion
- tromsniitter was brokem., memdkﬂexsihmmﬁfmlmwmsfmnnﬂmtdmm
posiitiom., mwmst&mmmﬂmdmemmmwmmmmgmﬁm
growusd em thedr rhight sides. Thamﬂd&mmsmtﬁeﬂiﬂllﬂe&gm@m.

= -E@tﬁmngsmmeﬁma@d&&meﬂyanﬁmeﬂt&d&mtﬂem&tﬂmmt
fire. - The flap jackscrews were recovered andl were foumd fullly extended.,
“Mmmemmmmnme@@mmsmmaMm
ﬁimnnﬂﬁn]lllyextmxﬂbdl :
1
'Hﬁe@dﬁzmm]l:m: @mssmze: Line to the dowosiide of tﬁe“ﬂeffﬂ: outoard
mﬂezm@a&mmlhaﬁfamﬂsﬂa&tﬁa%ttmm&fthsﬁatpm&cﬁm&mm&
v . outtsiide surface of the tube by the edge of the flareless couplimg sleewve.
'&MWMMW@E&EMMMM&EMMW
due t metal fatrigoe. ((Sea Appexdtivz 1).) e

) 'Mm@mmm&mmmsmm Engiines Nos. L,
2, andl 4 came to rest im a line zcross the wnechkage cemterline, approedi ~
mmtely%@fwtﬁmmnﬂmﬁtﬁemmmed@gem Engnmmm..Bccamem
'»'Mmmmaﬁamftﬂmmmmemm )

.

U mmgmmmlatmnsmmms&eﬂa&mammmeﬁlm@a f_‘.,"
. off 457, mtem.&nmnemm&imdlm.xﬁmhmt&ﬁmmmmgwm

;.?} amﬂ mﬁ:@amd om & mmmadl ang]le @E 459, Y

o~
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. Ehgine No. 3 showed siigns of a conpresser stall. Subsequamt examfima—
thiom at the carrier'"s owerbauwll base dbisclosed tihatr alll eagines were
capable of producing power at impact. Eugines Nps. L, 2, andl 3 had
sustained substamtial rotaticosall damage uswallly associiated with high
TP, att impact. The Np. 4 eogipe sustadped comsifideralbly less rota~
tHiooall damage att impact. Compressor surge blleed vallves em alll four
engme:swane.ﬁmmﬁiyanmeﬁlmtﬁ&ﬁmﬂ]l@gmmnm. |

Themu@ntamﬂﬁhg‘htdedkmmwmmemdmdmmthemm
m:eaclhag,eaazem Mmmtahlcmmgmemﬁs&hmedlemdﬁemmﬁnmgmmdl

thra Enxs;t@ﬁfzmem“s lower mmmemtgaueﬂlwmmmbnadﬂlyaaﬂl ‘xf,
distorted mlpmegamg,esmzdlhghmswmmmmg ’Ilhxehxgdhramlﬂmc
mﬁmemmmdlaudlthe:fwﬂﬂmmgmmdl"

1. fﬂlzm]l.ntty Ewmg) swiittches ISH@.. E amdl E‘m.. 3 were E@mzﬁl "o

2. The rudder/spoiiller pemp sam:.mh; ((aumhmm}y sypstam No. L)
was; found "off." ;

The: rudder pump switeh ((zmmham}y %y@tmmﬂ“m.. 2’)) was brofem -
off, bBut the peositieom i Tff .

"off" and tihe "system" positiem; howewer, the switch
nts;elfmsﬁﬁsmmﬁmlmngﬁhmsmdk:@fftheml

'Iﬂ?:e center imstrumemt panel (emgine mzst:mmmmts)) w@s n&mven&di
. The emttire panel was bumed badlly, with mest of it mmeﬁlbymeﬂltgﬁl
' aallummmzm. Ueeful informaticm was mot @b:ttmnmabllea..

'Bhetdﬁamttrl{emsmmedl,, exammnedl,, and the followinsz
oottedis ' ‘

MEimunrsmnmmeﬁmtha"idmg‘"gmsim.

Al four thrust levers were fullll forwaerd.,

The: sgee:dl brake handle was fwlil ';m."'

meﬂaphamﬂﬂemmm%@mnm ]Ittms:é:gq;:lzrm:'zz‘L--~
m@lyZ-Uﬂnmh&s&mtﬁam@ﬁmw&mm :
Ennt:tmm @E the flap handlie tgnaﬁir:amtu L . S

.VWAS.. mesmbﬂmmmmag@eﬂecﬂm&QMummamm&m

ﬂhﬂﬂamﬁnngge&m&anﬂemmthé" "'dkztemt




3
The following flight imstrunemts were recovezed:
L. Ome aixspeed indicator veading 128 Enotss.,

2. One radiio magpetic indiicator with the heading reading 221°.
'Bhe:ﬂb.Zmdﬂl&mdlZﬁ;Sfb amditthemm.]lmeﬁdﬂle:wmsmmss;mg

Que:bmmmdlnmt:ummﬂm:am fndiicatting a 40° nosedewm
| attditude. ©Thils instrument was severely bemt.

'mmnm&mmmmmMWMQmmmmMatm
45% riight: bank: posttion.

@n&mﬂaﬁ&mnmdmm@mshmngms&amﬂamdlmmm
to tie lefr., This instrument was damaged badlly, the -

, glassmmmssnmg,, andl thaea turm oeaedle was wellded tw’ t:lme:
ﬁamea g:lamm ' .

'Bhﬁnuddemmmlmmhemﬂmﬁmndmngy
ta)&@]leﬁtmddbr: —

The wtdiliity lh}ydb:auﬂlm: s:pstzann Fluriidl qpsamt:my gauge was foumd wiiti
the needlle im the six o'clock posditiom, betweem the zero andl fulll manls.

The gm]i@tt"s cemt&m @\teenheadl g)a.mell was - ﬁczumdl andl examiined], the
f@ﬂllm'mg was noted:

- Lo -’.IIhe: amt:usllmdl smmttdmw:a;s; dim tzhe. "'emi" @@mttmma.. '

Mmﬁﬁrwm&&mmﬁ&"@"m@m

2
f'33.~*"'11he"emengemcy fllap swiittch was M"tﬁe"'mﬁﬁ‘"'@@snn@m.. '
4

Thne Ellaga sae:laccm mtdhwas fim te nammll o e "b;ﬁﬁ’"‘

5. The sg@nllear s&nmtmﬁ':ﬁ mtd’mmmtﬂm“tmﬁﬁ’" g@sntmm o
B Mmﬂwmﬂm@mw@mmhﬁe"mﬂ gmsmz:mm..

e syystzenn dim meact andi- mlke.a n: mm::-cﬁmv:em mzlhzeas

WE’IE‘- nemmdamil E@'Amdlm e Yo R msmtum..

wymm.‘f.mmmmmm&mhmmmnmmeﬂ ]Ithxaxii

mmd from the engine and the drive shaft stemred at the shaft

-l};m‘ndﬁnmmtt. Exammnm:n@m @E tzhms; Eu.mr{p memxﬁnecﬂ trhe: "tzofﬁﬁi’" muezm @E the




The two auxiliary bydrawlic system pumes ware recovered im the wheel O
welll ares, where fiire hadl oceurred. Examimatiom of these pumps disclesed
no ewidence: of faillure or malfunctiom. . A large quamttity of baked :
Skydicoll 7/ was found imsdide the punp housdngs. '

; e No. 2 auxidilliiany system reservoiir was recovered away firom tie:

~madim wreckage area, and had not beem affected by the fire. The reservodir
was crushed); Bowever, the low~level switclh andl flloatr mechandsm were: exam-—
ined andl determined to be operable.. .

We two auxilliiary system accumulators were recovered. Botlh bad
beem exposed to ground fire. The end waps and pistoms were missing.
The cap threads om the cylinder were stripped im a manner thetr might be
expected if the caps were bllowm from the cylinders. The aceumullatonr
wolunme is approximately 217 gallens each, for a total of 433 galleons.,
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L. L3 Fire

There was oo e:mdl'-:m of pre-impact: im~flight fire. The aircrafi

loded upom impact: andl was a]hn@st toptallly comsumed by fire.

L.14 Survival Aspects

Thils accident was nomsurwivable.

L1.15 Tests andl Rezmarceh

7 Subsequentt to the aecidamt, TWA conducted a series of test flights
" im a Boming 707~33NC adireraft to detemmine the rate at v Bydiraudlic
Lopressure to the rudder would dimdmisih whem the bhydraulic pumps were
adiveraft welght, engine power, airspeed!, flap andl landiing geaw siit~ B
mﬁms&t&&ﬁm&@ftﬁe&mﬁdﬁt,mmmmm&mtﬁemmmﬁmﬁm

| Im the first test, icftial rudder deflectiom was 242. A fixed
rudder pedall positiom was maimtadned” and laterall inputs were oot used.
Diirectiopall deifiving was allowed to develep to 32 per second before
mudider powar was restoved. Mmﬁﬁmm&m&&m%@%wu@s
per squave inch (P.s.i.) at pump shuteff, to zero im 41 seconds. -

| 77 Shydnoll is the Grade mame for the hydraslic Sluid wed in che: THA
Boeding: 707-331C adirerafts, It Becomes a mb&mz»hke mﬁs&m wham

z p
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_ Condhitrions for test number two were essemtiallly the same as for

testt oo, withh the exception of the use of lateral comtzell inpuis to
comtroll directdfionall dedft. L. this test, the pressure dreopped frem 3,000
PaSuii. o zexe im 33 seconds. -

Condiitioms for test number tiwee were essemtially tiz same as the:
others, with the excepticom of four rudder input cycles imstead of a
fiixed ruddex pedal posiitiem. Im this test, the pressure dropped from
3,000 p.S.i. o zere im 18 secends. s test was comsidered um:eaaﬂmsmrz:
because: off the excassive use of nudderx. ,

Condiitdionms for test oumber ﬁcu.zr: were esseatiallly the same as for

- the: previous three except: tinat: rudder aetdvity comsiisted of ene: lnput~

. qutprt-input cyele, and theveafter the rudder pedall was beld im fixed
gxmmm@m.. Im thiis test, the ruddexr hydrawlie PreSsune: drepped fxom 3,000
DeSoli. to 1,000 p.s.i. in 3 seconds. The 1,000 p.s.i. pressune vas madin-
taiined flor 7 seceonds,, anﬁlﬁxemdm@gﬁ;’dm:am fim am addiitfionall 17 secends.
The totall elapsed time from pump shmtmﬁﬁ to zero pressure was 27 seconds.

, T summardiize,, thﬁ:dbmg; ﬁmbyﬁmmie@m&s&mﬁnmmgnmp shmtmﬁﬁt:m
zeno pressure ranged from a low of 18 secends to a kigh of 33 seconds,
- andl vandied as a resullt of rudder use. .

o Im each instance, the rudder deflectdiiom zmg;lle: rediiced to appraxi-
matelly & without any additiomall rudder pedall travel tiat would have

. indiicated reverstion to tie manuall system when the awsilliany system
hydrauliic punps were turned offf. Therefore, simillar tests were agaim

condicted with the rudder pedall pressure madmtainoed at a comstamt

lewell andl the rudder padall positiom macked. Allthough the: ruddex

hydrauliiic pressure: agatm Hled offf azs;bezﬁma,, thewe was vio} addmt::t:cma;l

movementt of the: rudder pedall oo '

Szbas,aqvem: to this series of tests, a Beelng TOT~33UC was agadtm
fllowm by TW& Fm: a simiillan sexies of tests, with the exceptiom that the
. afirerafit was acesllerated to the "rudder power off" Vmea off 177 knots

befiore the hydraulliic punps were tumnad off. Am imfitdal rudder deflec~
" tdiom anglle of 132 wes recondad im madntadning directiomal comtroll wiiti

o the hydreulic pewer “om" at the 177 koots adrspeed. Sulsequent tw the

shutnff of the bydrauliec pumps, the pressure reduced graduallly ovexr a

Y4 minute penied to 250 p.s.i. e gudder angle reduced to 37, the tab
 diidl oot unllock, andl thexre: was Do increase im the rudder pedall travell.

M@rhmdibeﬁmnednmdlmth&Mmlen@mmmmmmmmdmm'
tiomall comtrol. At this podnt, the rudder pedalls were cantered, e o
© pudder conftroll tab  lock released, and it was,them possible to achieve 12°
'.“L-,ﬁmx&n@lhmﬁmmmﬁdﬁu-WW@MWW

éhzrmmu:mg; trfhen Eax::tt tﬁhazt: manll reverstom uadi Ee,em azclmeaw&dl..




One: fumther flight test was conducted. Im this testr, the adizexafit:
was accelerated to W7 koots before the hydmraulic pEmps were: tumned offf,
Immediiatelly thereafter, the rudder pewer switch was pllaced] inm the "off"
pesiitiion. Im thils pesditiom, hydmaulbiic pressure im the: power updit was
released by movement: of the motordized valive to a postitieom im which
fliadidi G the power umbit is pexted to the refurm Line to the ausiliany
N 2 system reserveir. Im tiis instance, the zudder taly lock re:dlleased
neasly coneurrvemt with the movement: of tihe rudder power swiitch to the
"off" posditiem, manuall reversdem eccumred without funther pillet: actiiem,
andl a ruddier defllectiom angle of II® was achieved im the manuall mode.

- The: cochpiit voice recorder, im conrvelatiiom with the flliight dama
meconder for the last 1:4% minutes of the flight of TWA 3787, demopstraied
a time intexval of 21 seconds betweem the command "umps offf”” andl &
subsequent almupt change im adfizeraft ‘beadiing., (See Aippendiix E for addii~
tiomall detailis.) The flight data reconder vertical acesleratiom trace
showed! exeursiions to apprwcimately 1.25g im the imtervall between thre
command "pumps; off" and the rapid diange im headting.. :

The: ruddex power hydraulic umilt was removed fzom the Vertiticall
stabilizer, functieomallly tested, and np ewidence of any malfuction was; :
foundl.. The imtercall leak rate was datermined to e 1,200 cubiic cenltimetens
per minute (ee./mim.) witdh the ram extended. The nowmall lead mate o

- tollerance is 1,700 ce. /min. - ' L

L

ke posiitiiom of the landing gear om Bpatng 707-33C adireraft is - Q _'
diispliayed by Lights om the imstrument panexll adljacent to tie landing gear
actuating handle. Im the locked "dawn™ position, three greem Lights are
Hllumiimated. These Lights may be dimmed to reduce: gllave dundng might~
time cperatioms. Im £light, whem the landiing gear handlle iis moved from
the Mt the "up'" posditiion, a ted wamning Light #llumimates to indiie
cate am unsafe larding gear sdtuatiom and remadime: U Tumiimated] umttdill the
geaw is im the up and locked posditdiem. This light cannott be dimmed.,

whem the landing geer handlle was moved firom the Tdowm” to the up pesttiom
andl bydraullic power was oot available, retractbion Iests wene conducted
att TWA"s ovextaull base. A Boeing 707-33UC was pllaced om jacks, and the -~
landiipg, gear cyclled nommallly. With the Landiing gear im the locked dowm
hydrauliic pumps; were tursed offf and Bydraulic pressune removed from the
utfi ity system. e landiing gear handlle was them placed im the "up™
posditdiem. The three greem dowm Lights camadned illlumimated, the ced
wanoing Light diid net #lllluminate, and the landing gear diid net move.,

. The landing gear handle was them moved from the: "up™ e e "down!" posii

L Com wiithout any diange: fm the instrument panal landing geaw Night




116 Gmhmr Imformatiom

a. TWA Boeding 707-33C Uzzmllw‘w axxdl Augedillany: Hydiraulliiz Systems
/r \ gy
Bhsneaznnw, tdre: Bnezmg; MIL,/ hxas two independemt: tx,;;dhaa.uhe- systtems
whiiich pemmit a Sadllure: t@ usmllavt& fittsellf to one: SYStem.

The fulllly sexwiced] hv,dmuﬂlm: systam comtaiing approximnately 38
galllons off hydraulie fludd. Of tis amount, 5.4 gallllons axe com~
tadined im the wtbdilifity system mesexveiir, and this is the amoumt
showm om the hydrauwliic fludd quantiity gauge om tie flllight: engineen's
instrument-panel. The reserxveir is pressuxized by engine bleed adir.
e ansdliiany system resenvoins (L.4 gellens capaciity each) axe: sup~
plied firom the wtilliity system reservoir thzengh a standpipe type of
‘anrangement: untill the fludd levell im the ult::nJm:)y resexvols fallls to,
e below, the 3.Z-gallllom level. Thus, a fast: leak willll qudickdy
isclate itself to eitber the utillity system cr the auxdlifiary systems..
Iff the flluddi quantiity indiicateor shows no fuxther loss Beyond the

- 3.2-galllom levell, the lesk woulld be im the auxilliany systems.
Convexrsely, if the: fluhdl quamtdity comtinued to dimindish beyend the
3I-galllom levell, the leak: woulldl Be fm the uttiilliity system. A bhydrawlic
flluiidl quanttiity gauge readiing of zexw, therefore, woulld idemtify. a
leak: im the uttdiliity system, -

Tvo engine-diciivem (engines Nos. 2 andl 3) pumps supplly the pressuze
for the wtillity system. The Np. I avgiliiarzy andl No., 2 ausiilliiaey
systens; pressures; are provided by two hydraullic pumps drdvem by
alltermating cugzemtt ellectric moters. Numally, the cperating pressure
im alll systems is 3,000 p.s.i. | -

. . Four amber wanmiing Lights, one fiox ezclh system, arxe used to
meomiitor pump pressure eutput. 4 light willl come am anytdime iits
associated pump qutput pressure dreps below 1,200 p.s.i., and willl
eart:mng}amsin whenever the pressure is above this vallue. Thus, If allll
flwidl iis lost firom a pactdieullar hydrawlic system, the associated
low~pressure warming Light woulld illluninate. In the instance of
complete: loss of flludd im the utillity system, the Lights assectated

- wiith both Nes. ‘2 andl 3 engines woulldl illllumiizate., These amber low~

. Duessumze wanming Lights for each system axe located om the lowen

%, sectiiom of the: copillot"s instrument panell, Inmediiately awowe the

b,

‘wdmmc punp Venroff” switcies. (See Appendi F.)
3,
. Im the event of loss of Wﬁ:ﬂz im any system (possible pump
| ﬁfa:mluxn@)) andl wiithout: a1 fllugidl loss, the two systemsmay be inter~
connected By meams of am timtereonmect: valve; actuated by a awiitelh
located em the: copillot"s forwanrd instrument: panell. Allse om the eo~
plillot"s imstizument: panell ane hmdnmum,ne: system ppneﬂsuﬂz@ g;:gugeas,, :
ff@llll@ws - Gl :

{t
[

L
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@) A& ukiliity system pressure gauge which indicates the.
hydraulic pressure availlalble above the: system's 2, 000)
p-S.i. prelead., | -

(@) A brake bydnaullic pressune gauge indificating brake
pressune: avaiillablle: abeve: the: 750 p.s.i. preloadi.

A nuddexr bydrawliic pressure: gauge showiing We pressure
availlablle to operate the ruddex (3,000 p.s.i. at adfie—
spreds bellow 230) knots andl 2,250 p.s.i. at: adrcspeedss
above: 250 knots))., ‘

Om the: uppexr poxtiem of the copiilot"s fonwandl instrument: pane:ll
is a rudder low-~pressume, ved wanming light. This Lfight wiillll #1Tumdi~
mate: anys time: the hydraulliic pressure to the nuddexr is bellow 2,500 p.s.ii.
andl thei adizspeed is 250 knots ox less.

Om the: flliight engineer"s panel chere are the folllowing:

() Two awsiliany hydwauliic system low~pressune wannding

(@) Two utbdlbiity bydraulie system low~pressune warniing, Lighits.,

((3’3))7 Reservolr low~levell warming lights for the No. I and
No. 2 auwxillliary hydrauwlic systems.,

&) A hydraullic ol everheat: Il.ngjhtt..

it

: >
(3) e uwillity resenveix quamtity gauge.”

Im noxmall eperatiiom, the wtility Bydraulic system provides pawex
to eperate: the: flaps, landing gear, outhoand spoillexs, brakes, medim
landiing; gear lewelling cylinders, andl nesewbeell steening. The No. L
audiilliany system supplies bydrauwlic power to eperate the jlnlioand
spatilens andl the rudder. Through am interconnect: valve me.chamiism,, ,
It may be cennected to efther the brake ox uttiilliityy system iff necessany..
The: No. 2 auxiilliany system supplifes hydraulic pever for the ruddenr
omly., Either of the two auxilliary systems will supplly flullll rudder
pawer. Im the: TWA Boedng 707-33NC adneraft, the ausilliany systems
each bave: a separate resenveir, with the Ne. 2 awdiliany tank suppllied
through the Np. 1 auwsiliiacy system reserveir. Hydrawlic flwittdl firom
the nudder powen uniditr,” bowewern; iis recireullated diizectlly to the No. 2
auxilliary resenvoinr., PReowexn fnom the: V. 2 auxiliiany system iis nott =~

- routed tiwough a pressume: nedicer valve and, consequentlly, must be

| fumaed off at advepeeds shove 230 knots to provide stzuetural protectiom.

Im eudex nok to bave the loipresssme wanning light associated L

coon
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wiith the: No.. 2 auxilliary hydrsulliic: system illluminated at: alll times:
Im enuistng Llight, thiis Light is deactdivated whem the: pump swiitel
iis; pliacedl iim the "off" posditiom. The opexatdiiom of thilss switelh is a
checkliist: iitem, Identiifying at what: poimt: #m the: climb the: pump
will be: tuxned offf andl at: what: podint: im the: descemt: iit: wiilll agaim
Be returned to sexviice:.,

b.. Boeding 707/-331C Ruddexr Comtxoll System

; Diizectionall comtxoll of the ajrexaft iis provided by the rudder,
ruddier: contxoll tab, andl rudder controll system. Ruddex pesiitioming
may; ke accompliished hydrauliicallly through the: nuddex comtxoll
hydrauwlic power umit oxr mechamicellly through the ruddex comtroll
tal and ballanee panells. Ruddexn trim is avaidillablle to prowide a
means off mafintadiming diireciionall beadiing wiithout: appliyding comtinuouss
. puessure: om the ruddir pedalls., The rudder trdm system iiss a calble~
operated linkage that: flunetdoms thwough a power twim gearbos duxiing
nuddexr operatiom Im the: powexr mode, or through a mepuall trdm gear—
box: durding; mdde,r: og,e,natxom im the mapual mad,e:-.

Undex nexmall Qvﬁmmxg eondiitdions,, the nuddew is hydrauliically B
pesitioned thxough fulll trevell (up to 25° of rudder defllectiiom angle).
Wity ydraulliie power avaidillable, the rudder pedall motiom iis trans-
miittted by the controll linkage to the power contxol umit actuatding
vallve., A4Am axtdifiiciall feell undit: iis inconperated im the: powexed

| nudder comfiiguratiion te provide the pillot: with a sensdng of the

| asiilizany system punps, o in the: event: of any Sillure of the

amoumt: of rudder pressure that is belng appliied. Im the: power mede,
the nudder copinell tab is made to cperate im amti-ballanee directiom
through the: incorporatiom of a tzb linkage leock im the hydrauwlic
power umiitt., The tab is thus defllected: im the diirectiiom off ruddex
motiem om a ratio of £.8° for esch I of rudder travell. Rudder
pedall motdiom, wiitih rudder power avaitllable, iis 2 inches flore andl afit
off neutrall with zere trim., Im the powenr mede, the three-engine

- miindmum comtroll speed fiox TWA 3787 was approximatelly IN7 koots.,

Im the mechamicall mode:, ruddex pedall motiom (4 inches foxe and
affl wiith zero trdm) iis trepsmitted by cables andl pushred diirectlly
to the rudder contxoll teb. The taly iis moved im Ballapce diirectbiiom
(o posditiom the ruddex aexodycamiicalllly thxough defllection anglles
to spproximatelly 17°. Im the mechandcall mede, the mimimum three~
engine contnoll sgﬁ,e_dl ﬁfcm: W& Y/ WS i knats 8®» Rmt‘s aceendiing
- to the EHE))...

o Wmthl t:hz: nudtimz im. tﬁier. stzxesamﬁlmedl gﬂmuom,, reversiiom to the .

; m@chmmaa]} modie: 1is; amng)hshe_dl autematicalily upom turnipg; offff the 0
- audlliiany hydcaullie systems. However, iff the rudder has beem defliected
ho;dhzauﬁl:maﬂllby to mamt:amm =) dime,ctt:mmaﬂ he;admng wiith am aﬁmmezmm
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powex: comffiguvatiom, reversiom to the mechamicall system wiillll naot:

occux: automaticallly. The tab lock willl not: release umless; the: rudder
pedalls; axe: operated to streamline the xudder ox the power: switch iis
turned! to "OFE'", thus; relifeving the internall pressure. Im the: absence
off efther actiom the tab lock willll not: rellease untill the internall leak:
rates; im the: powex- undit: resulit: fim aerodyoamiic: sencemlindng of the
ruddes,, andi a degradiing; hydrauliic pressure.

c. WA Boeding: 70 Elight: Bandbook, Cockpiit: Checkliists, andl Flight-
Instructors Manual

Baxt: 121 of: the Fedexall Aviiatiom Regullations (FAR"s) providess,
among; other: thiings, that: each demestiic and fllag carndier must: pre~
pare: andl keep cumzent a mapuall for the: use andi guidance of Eliight:
operations pexsonnel. Instructions necessary to allow pexsennell
to pexform thedr duties with a high degree: of safiety must: be: Tm~
cliudedl.. 4 copy of the: appropriiate parts; of the mapuall, andl changes
o neviisfions thereto, must: be: proviided to crewmemberss.,

The: BAR"S aliso zequiite that: am Afixpllane Flight: Menuall must: be:
furmiishedi by the: manwfacturer andl carvied aboand each trenspont:
category aijirzplane.,

Infoxmateiiom andi instuuctions im the Airplane Blight: Mapuall
rellatding to the: peculifaxdties of normall opexations, andl cextaim
emexgency; condiitdionss, must: be: aporoved by the Admnindistrator of the -
Ed4,, andl must: be segregated, identified, and cllearly diistinguiished
firom each unapproved pant: 6f that manuall. e

Im Liewm of the Alrplane Elight Manuell, seetions of the required
information: fizom it may be incorpomated iIm a compaty manuall and
canried aboaxd the: airzeraft:, prowvided that the appropriate sections;
axe: clesrlly identiifiied as Adrereft: Flight Monuall requiirement:s. '
Ihiiiss optiiom was exenciised by TWA andl the: requiized Alixplane Eliight:
Yanuall informatdiom was contagped im whe TWA~published Boeding, 707
Elifight: Bendbook., .

The: Atrpliane: Elliight: Manuall niy be: revised fmom time to time
whem changes; axe made to the aireraft, or whem eperating procedures
are: reviised. Wilth xespeet to the Boefng Company, a revdstom
sexviice: was prowvidedi to afireraft puxchasers im accordsnce wiith
specific contracts for this serviee. Two types of pages were dm~
volved.. Omz was m standand page that: eppliied to alll of the 07/20
flleet: without: regand to the speciifiic medell adreraft: ox cperatox.
The: other was a speciiall page: that: appliied omlly to a speciific operam
tor ox aixplane: modedl, because of cperator om modiell_diififerences.

ot




- 21 -

As revisicns were made, the letter "R™ was placed im the right-
&Mmﬂ@m@ftﬁm*%t&xﬂpa@t@n&amﬂfymsaﬂmm
The changes to e exdiisting procedure were also discussed fim o
"Revision Highlights" sheet associated with the revised section aod
page of the Alirplam= Flight Momual, Swh revisions were isswmed
routinely sccordimg to an established rotatrimg schednle. There
WS a comtract im existence between Boeing smd TWA for this serwice
2t the tinme of the sccidemt. TVA used the "R™ symbol am the re-

m%mmanMWMMMMW@W
Flight Headbool.

Sm@m@lBBS@E&E@E‘%"&ﬁmﬁmrsmmmmm
cate holder shzll provide zpproved cochpit check procednres for
each type of aircrafi. The approved procedures must imclude, imter
allim, eadnnt@nm_mcessmxyﬁmrﬂngmmmmemﬁez$mm&ﬁmrsaﬁety
in systems emergencies. These procedures must be desigmed so that _
a flight crevmenber meed mot rely om his menory for items to be checked.
The procedures mrst be readily wsable im the cockpit of each afircrafit
and tihe flight crewmembers must Follow them wien operstiiog the
afrcraf. - " &
: mesepr@m&mmesm@nfﬁarﬁmnntﬁmse@m@mtﬁﬁmm\
- Flight Mzmuall, if they are approved for wse by the F#4. This is oot zm
"‘mm@mmsmmmhmmmmmamw@ﬁmﬁ
‘mdmy&amaramxemmtmmmﬁnﬁytﬁe@m@@aﬁmesmﬁtmm~
ricwlar operatioms. TWA, for exzmple, operated eight & ffenemt
mmﬂallswmﬁw%mﬁmaﬂ Mammmaﬂmbegatﬂnaﬁeckﬂmm

| The TWA 707-331C dhau:ﬂs]lnsm in use on July 26, 1969, cmmitmmmg SRR
procedures related to hydranlfc floid loss, wzs zpproved by the FA4
on April 17, 196%. This checklist prowvided chat im the event of
 bydramlic fluid loss, 211 pumps were to be turmed off. The "Other
'Emm Guide Amplificatica™ section of the TWA Boeimg 707 Flight
Ik r:ellatnmg te Enytﬂtanm]lm: fllmmﬂ Iicnss conttaiimed the iﬁm]lﬂmmmg

"‘Akssamasthenmssnsmtedlmmmgrmrsﬁnallaﬁmse‘
- the Captaim. mw@mmﬂlmmnﬂmataﬂlw,
punps be twromed OFF as soom as possible. ’I[Ennsunmstt&:edkmme
r@nﬂﬂyﬁmmmﬂmﬂmmﬁemmmm o

S B@@tﬁecﬂe&ﬂmstmmammmam@BJﬁmm@mmtﬁe
Fliight Hendbaook mote tﬂhattﬁe%mmtﬂxmmtnmxﬁ:ﬂerpmernsl&ﬂ)knmtts

*':E@r tﬂ'me 3!3]1({2 mcn:afft: 'mhms sect::n@m a]l.sxm mxmt’:es- R

Id
W
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"l. Im the event the rudder Boost system is im operatiwve,
avold high yaw angles. Use camtiom whem expcutiny "mEssed
approach” procedures with am engine o™

These procedures were in conformasnce with thhe Iydranliic system
emergency procedures im the origimal FAA-zpproved
Memmall for the Boeimg 707-331C afrcrafit purchased

were subsequently made by the Boedimg Compamy i
by the FA4, bot oot Incorporated im the TWA Flight Handbook, or
the TWA "33IC Cther Emergencies Cuide™ checklist.

MWEMMWAMME%M@&MWEBEW&
instructors comtzimed the same checklist as the TWA Boeimg, 707
Eﬁgfm&c&mﬁaﬂﬁmtﬁeaﬁm&&- Thils checklist was oot
mmmmmpxme&nmmmemﬂgmﬁwm—a@@mmmnm

ight Momual corremr at the tine of the accidemt. The differemee
VRS : - .

(1) The Boeing FAt-epproved Airplame Flight Mammal Procednre,,
revised im 1966, prowided thatr if amy hydraulic pemp
low-pressure wamrming lightt came om, the correspondime
- punp switteh was to be placed im the "OFF™ position. S
. Hydranlic fluid loss, per se, was mot diiscussed.. ' g

(2) The TWA "33IC Other Emergenries Guide™ provided thst fm .

the evenr amy hydrawlic fluid loss occurred, all pumps
vere to be turmed off. (The fourtkh fitem am this check- B T
- 1dst motes thar "Wnea withoor rdder pover is 180 Emots.™) {30

AT

The ﬂ_ﬁgﬂm instroctor's memmal also mmtarﬁmmﬂ tﬁe f@l]lmrixmg: o

- @) The instructor shall keep his feet om the mudder pedals
; and his Fnamd c]lcmse to the comtrol wheel: at all times., .

(2) Daring all “emgime out™ or emgime out: mEmenvers the o
instructor shall keep his feet om the £ dier pedals, =
should it zot be made by the traimee. ==

| (3 The fnstrector i vamed to “be prepared to pell off
. dewelop m @m@ﬁmmmt MENSUNVRrs.." o ,

P

. The procedires relatrimg to in-flight hydramlic system emergency

MMRPMM _t@ 'HWIA :ﬁ'm l%{‘i-m” :ﬁm @mi asﬁnmms: R
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"@Smmmmmnmmmmmwmmﬂm
PHASE, I AND T

1. System Hydraulic Pump(s) - OFF
Z~ Landiing Gear lever - Check OFR

1. TIsolate the fawlt, ifgs@ssib]le,, tﬁmmmamym@ftﬁe
system widich cam be operated nomally.

NOTE: Tm the cvent of fzilure of the wtility system or
aniliiary system hpdramlic punps, the system with the fwxbled”
pump(s) cam be pressurized by the other system timough tie

- intercomect wvalve. Do not wse the intercommect walwe wibem
\‘Lsystanfmlmenstﬁenemlt@flemkageasmm@hmﬂ@ss

" of botih systtenn“s Iydiramlic E]lmmcﬂm&y@m -

2. mmnam@mmmmmmmm
W@RWWMWMHN@&W

; %mmﬂy,%msﬁmmmﬂmm WWM&I&
- 1%66, t@tﬁemmmwftﬁn&mlwﬁmdnm.ﬁnﬁammmf
“ ‘mﬁheEﬁnaseIHsmtmmmly,asf@ﬂﬂm ' s

) - "'EIDJIIE: ((Qgphc&bﬂe tto aampllzms mﬁﬂn s;ystzenn nmmezmmeaa;tt e
waa.'llm m@eamblle dim Eﬂ.ngfmb:..)) : . Lm‘" R

, Eewnsmm-ﬁit@tﬁmm&nmﬂmwtm dazteﬁ@mlfél"
11%7/’ cﬁm@tﬁe@n&aﬂasfmﬂms -

: m mh'ﬂ'lt‘-‘-\"l" [ FUWE LOW m Em o)
EEASE T AVD TT -

L. kames;pmmzhmg Wmﬂm E’tnm@ smmm m.'" o

m HJIms a]!s:m cﬁm:gaﬂbytﬂheaﬁnnm @E&mm |
| "f{;;__j_‘_j_SEEittnmg thmts "I the amm]lmanry smttmm WS cﬂ@mtnmm dlm) mmt: gnres—
o f]smzeﬁmxr]lmn@mmg“' o -

;n\ e ']Iﬁh‘mwmmms st:amnmtt cxmmmnmg trﬁe. p:mme@me Fﬂmr Ilmuﬂ:nmg ms
ugnﬂmf:uaﬂ Eny t:&e diallett:nm @E trﬂ:emamﬂs “&mﬁraam.’llm: qgmmitntty
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flagged mtl‘m the letter "R im the "Notes™ associated with the
Phase IIT sectiom, and related to BRAKING ACTTON oaly.

'HlﬁeE?@emmg;aﬁlmsedlthattﬁeptm:edhmrems; changed to
elimimate the meed to turm off the gxnmg:((s)) mm the event of loss of
system fledd quamtfity. The | this chanpge was that
shutrt-img dow: pumps to pn:ewea:m: loss @f Eusgdh:a.ux]lnc fludd after :
hydraullic fludd was low, did oot offer sufficient advantage to cut-—
weigh the mmg»llmt:nﬁzms that might reswlit from turming off hydrauwlic
systems ummecessarily.

\\

The a"bmm:a mmsnm&z were provided to TWA, But because of the
absence of the "R™ s‘;,mbz@l to idemtdiify the changes whem the revisions
were received, the clle: revisions were not made to the procedure
WM@&M&MW@WW& @rt@theemexg&mcy

- Tl "R dfesng’,malt:m)r for- m Phase I amdl IT cfnamg;&di material was
anmtmedl inadivertentliy from the revision sheets sent: to TWA Because
- of the cyecle nmﬁerwalemstnmgmtﬁnemeth@dlus&dlbyuﬁeﬁhelmg;
Compamy to mweil owt revisiom service material to the mamy purchasers
of Bocing aircraft. By the time the changed page was to be mailed
to TWA, amtﬁnemc&angmﬁnadbeemmadbt@tsame:pa:gg but to the
Phase TIT Sectiom. Accordimgly, the "R™ symbol was placed opposite o
the Phase [T chomge. Smme E’EB&SE{ I andl IT had beem changed previously,
the "R* was deleted from the Phase I and IT Secticms. Im the absemce .
- of the "R™ symbol, Mmsmtaﬂentedltwtﬁech&mg,esm?ﬁr&s&][aﬂdl
}DI azmdltﬂﬁ:em:n@nt Ik E’mdhnn:ew:ast revised.. e

’Iﬂhe cBnacIklx.sts a@pmwed’f’by the E’A}A@m Apnl 17, 1%9) wers not
changed forr simdlar zeazsmms. The: emergency procedure for hydramlic
C flwid loss was coosistent with the procedure established @ng;;mlly
. by the Boeing Companry,, and! approved by the FAf. The subsequemt
revisions to the TWA Boeime 707 &mlam@h@tﬁhmml wfnnchwere
provided to the FAA"S Afr Carrier District Office respomsible for
. monitoring TWA"S cperations, were also minms the "R" symbol, as
' discussed previowsly. Accordingly, the Afr Carrier District Qfffce
- was mot alerted to the c:Enangedl plrmc:ecﬂm:e: and. mmtnmd trfne a@pnm]’. &
of tﬁne @mms pn@mﬂme o

21 ! tealesis

© Ermdosticon of the amrf_rrame comtrol syst:ems @mzzpnamts amd @tﬁer Lo
amxmft: cmn@@memn:s ‘did ot reveal any evidence of structwral Failure,
mm]lﬁmctmm” ar abmmnmraﬂl;u.tty @the-r tb:am tﬂ'ne Eaat:ngune famlm @E the @mg= o
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board spoiler actwator hydraulic line. Failure of this line wowld mot
have caused a loss of directiomall comtrol, simeos coly tihe conpomemt:s

- cperated by the wtility system wowld have beem affected, Bydivamull i Flludid
wvould mot have beem lost frem the No. I awciilliary system, powerimg tie
rudder and inboard spoilers, umless the imtercommect valve was opem. This
valve was found in the closed positiom. Further, oo TVA B-707-33UC afiz-
craft, hydrawlic ﬂmﬁdfxmmthamﬁﬁbrmumitﬁsmmmdbymm@amm
Lime directly to the amciliary Np. 2 system reservoir. Thes this Systtam

.. cperated as a closed loop, wirtuwslly independemt of etither tihe wtillity o
Y No. 1 auciliary spstems.

Notwithstanding, the I.P."s respomse to the query, "What"s thhantt, got
oo hydrawiics?” was "IThey"re all out." This response woulld szem to
iindiicate Eaﬂmwftﬁmmmﬁhmsys@msmsm&ﬂlasmmﬁﬂi@mm
- It is Likely, bowever, that the I.P. either nisspoke or was referring to
enly those systems that are eperated by the wttillity system (e.g., flaps
andl landiing gear). This is concluded simee it cam Be demomstrated thmt
, wemmMm@EmmiMmmmpmmW@ﬁmmm~ The
circumstances that lead ws to this conclusion are:

2. The hydranlic punps are lubricated by the hypdraulic Shodd.
time after fludd loss occurs. There was oo evidence of swch
&mg&tm&i&hermxﬁlimysysmnnpmm@. Baked Skydrol was
found im large quamtities im the punp bhowsiimgs, demomstratimg
tﬁepmes&mmfﬁngdhr&ﬂicﬂmﬁdlwﬁemtﬁmmmwm
ground fiire after impact. , ,

b. More sigmificamt is the fact that difficwlty was mof em-—
countered im madmtadimimg aircraft directionzl comtrol wiem
the missed-approzch procedure was imitiated. A&r that poimt,
pawer on engimes Nos. 1, 2, and 3 was incressed to takeoff
thrusr. mmmmmwmm@mmm”
tﬁnispmeradkﬂitﬁmmuﬂdhmmmmﬁxeﬂmﬂyﬁmﬂlmﬂhﬂem
capability im the power mode, or substamtiallly beyomd amy.
degree of rudder deflectiom that could be obtabimed mamualily.
Precise directiomal comtrol, imcludimg = headimy correction
to the left, was maimtained after the power was increased :
and umtil the pumps were turned off. This precise directiomal
mmmlmlﬂhmm'&e&mmsﬁblemlyﬁfmtﬂmtmﬁtﬁe
auxiliary hydraulic systems wes operatimg sattiisfactorily.

For mormall flight purposes, failure of the wrility system would
mot Bave serdously affected lateral comtrol capability simee the inbomrd
- capability would have beem available simee the flaps wire extended. |
. However, these comtrols alone would mot have hbeem swfficientr to muime - -
- taim comtrol of the aireraft at 135 KIAS im the abbsemee of bypdrawllic

o e,

’;- e




Im view of thess findings, the causall area of this accident is re-
lated to the operatiomall procedures wsed by the crew subsequent to
the discovery of the complete loss of the bydrawlic fllwid from the
utfillity system Teserveiir.

Im assessipg the cperatdiional factors involved, it is notable tihat,
im effect, two emergencies were presemt. o2 was self-made by the T.P.
iim the simulated failure of the No. 4 engine. The second was the actual
fatdigwe fajilure of the hydraulic lipe and the gemmine loss of the
witiilliity system hydraalic ﬁlmidi. I:‘{kzwa\zenr,, system fadilures, wiiich may
eccur imfrequently andl are independemt im mature, are characteristically
oot comsdidered as multiple ﬁ?amJluaze: probabillliities im the certifiicatiom of
aiireraft. Comsequently, the emergeney procedures relating to particular
fatllures do oot address the problems of a snmm]ltm& faillure: situatiiom-~
now, im fact, wowld it be realiistic or feasible to attempt to cower all
such possible sitwatioms with pre-established procedures. However,
recogritiom of the hazard incideot to exgine fadllure (or more precisely,
to the efffect of asymmetricall thrust) concurremt with the loss off : :
hydranliic redder power, was comtained mmmﬂxﬂmgﬁt:mfm-
tiiom, the Flight Instrector"s Mamueall, and ooted im the FAA-approved
emergency checklist, by the idemtdificatiom of the 180 koots Vnca im the
abmmwﬁ&y@mﬂncwm@tﬁ&mx&ﬁﬁr The Vnca notatbion ox tihe
checklist is discussed further im the accident prevention sectiem of

ttfnms reporti.
Other factors of partbicular sigmificance: nmnudh:::
a. The appareat high rate of climb shown by the flight data
recorder for the 3-second imterval immediately pmeaﬁ,cﬂnmg the
rapid change im heading nmﬁmmrrmt:mm.

b. The stage im the em:e@mt:ﬁm of the approach at wihich tihe
- witilliity system hydrawlic Iime failure cccurred.

c. The amount of time awailable to the crew to discover the
hydiranliiec system faillume.

di. mmmm@my@ﬁmmmsdhﬁmmﬂm&e‘
crew to failures im the hpdrauwlic systems. ,

e. The probable effect om this Flight iff the rewised Boeimg
emergency procedure for hydraulic system failure had beem jim-
corporated  im ttﬁe m m@eramm@ pnmmms amﬂ QMRrgency
'dﬁmdk]mst.. L

£ &umsmemmmmmm both before and after
mﬁmaamhmmsysm@m@smmmdl@ﬁf t@@t&dmdkn@ss
_V@Edmm@mlmml
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Hach of these elements is diiscussed im detadl im the following
sectioms of thils repont.

The Boeing Company calculated that N787IW would have climbed at
a 2.6 percent gradilemt under the coodiitioms existbing at the time of the
accidemtr, so long as rudder and spoiler boost were operable. Data aze
ot availlable as to yaw drag levels wiitdh rudder and spoiler boost im—
operable, and climbd capabiliity calculatioms were oot made for this com~
diitiom. However, simce the first 20 seconds; of the climb (after the
"miissed approach was called) was made before the auxiliiary pumps were
turned off, the 2.6~percent gradiemt calculatiiom prowvides a reasemalble
basis for comparisam of predicted climb capability with the actwal climb
data showm em the flight data recorder. The 2.6~percemt gradiemt calcw-
latdiom tramslates inte am altitude gaim of approximately 241 feet im 40)
seconds, or 362 fleet per mimute (f.p.m.) im this instasce. The Flight
data recovder shows am actual altitude gaim of approwximately 326 feet im
tie 40 seconds following the conmand for the missed approach, and up to
withim 3 seconds of the abrupt change im beadiinmg. It is apparemt, there-
fore, that the abrupt climb indiicatiom of 120 feet im the 3 seconds
immediiately preceding the rapid im headiimg (2,400 f.p.m.) cangoot:
be met without a concurremt reductiem im atrspeed. No such reductiem im
afirspeed was recorded om the flight data recorder, cor was there amy
indiication of am abrupt pullup om the vertical acceleratiom trace.

Accordiing to am eogineering amalysis perfommed by the Boeimg Compamy
at the request of the Natiomal Tramsportatiem Safety Board, the abhrupt
altitude inmcrease shomm the recorder data is indicative of a sideslip
whiich progressed to betweem 18> and 28° before the altditude indicattiom
began to decrease. Am abrupt altitude iperease jindicatiom of this type
coulld be cawsed omly by reductiom im statiec system presswre as a reswlt
of the sideslip. Im turm, a sideslip of this magmitude wouwld cawse a
rapid rolll, a subsequent change im headiimg, andl 2 loss of alittditude.
The compressor stalll im engine So. 3, heard and by * gronmd
witnesses and verified duringthe examimation of the engines, would im —

- alll probpabillity reswlt from the high sideslip angle. The stall warmibg :
(stick shaker) sounds bheard om playback of the cockpit vwelice recgrder - - - - -
tape were also im all Likelibeod the reswlt of the lhigh degree of
stall speed uwntil impact, and there was mo evidence of am abrupt pulllup
om the vertical accsleration trace of the flight data recowdar.

The loss of directiomal and lateral comtrol eccurred approwimately
20 seconds after the command for "pumps off.* Comsidering the inmtermall
leak rate determined during the examimation of the!rudder pewer bydrawlic
undit from M7G/IW, this time interval is comsistent with the time imterwals =
for loss of hydrawlic pressure demomstrated by the TWA test flights. - - o oo

3
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Accordiinglly, the Safety Board beliewes tixat the loss of diirectiemal

camtrol was cauwsed by turning offf the auxdilliary system pumps, the resulting
loss off ruddexr powerx:, and the comtinued appliicatiom of asymmetriical thwust.

The: loss of directiemall controll eceunrred at: a phase of £liight fim
winiiclh takeoff pewer was required. It is pertipent, therefore, to
determine: whem the fatbdigue fajilure of the hydrauwliec Line actuallly
eccurred im order to assess preperly the crew'"s oppenrtumiity to diis~
cover the failure and to take appreopriate actiom at some less eritical
segment of the fliight. Im thils regard, it cam Be shown that the: -
wiriilliity system was; functbiioning preopecly whem the aircraft was inbound,
pear the ILS outed-wuchker, some 3:1% minutes prier to impact. A tiat
time, the flaps were extended from 40P to the 509 pesitiom, the posi-
thom im wikich they were fousd im tiw wreckage.

Thereafter, whem the aireraft was im the wvicimity of the ILS middie
maxcker, 30 seconds prior to impact, the flap selector was placed im the
252 detent. However, the flaps did oot move from the S0P posiitiem, oow
diidl the landiimg gemar retract whem the sellecteor was placed im the "up™
posiitiom 8 seconds later. The fact that pefither the flaps oor the
landliing gear moved im respomse: to the comtroll movememts demomstrates
that bydraulic pressure was ont avaedlable at iiat time.,

At the 3,000 p.s.i. system pressure, masimum fluid flow rate through
the speiler comtrol valve is approximately 14 gallonss per mimute. Thas,
wiith complete separatiom of the spoiler actuator Lime frem the fHittding, O
the 5.4 galllons of mm«zm fludidi coumlld be lost im as few as 23 saconds.
O basis of the foreguing imfemmatiem, it is apparemt that the spoiler
actuator hydrawlic Il:une Eamlledl sometimne after the alreraft passed the ILS
outer macker, prior to passage of the ILS middle manrkﬁam ‘andl t:hre_ ]I..E’.."s
command to ex:ﬂccmte: trhuar -miissed~approaci procadure:., :

Y Bad the loss Q;E bydiraullic fluid beem noted at this stage of the
aryroadh, a straight-iim Ilamcﬂnmg;m&nmmw I3 cowld bBawve: beem executted
without dii fficudty simee the ajfreraft was im landing comfiguratiom, was
preperly posittiened om the approach, and bhad beem cleared for a landing
by the tower. The questions wikich them follow coscerm the reasons for
the faillure of alll crewmembers to mote the loss of the fluid wmtill it
was callled to their attemtiom by the pilot<cbserver om the "jump seat.™
Normally, the flhight engineer would be the first crewmemier m&em
of hydrawlic fluwid loss simee the quantity gauge is om his imstrument - -
panell., llewewer, the flight engimeer's duties are relatively fol ooce

-;_Mmmaﬁtmmlandmgmﬁnmmn@mmmnmwstm

- beem completed. Accordingly, and im comsequence of comesrm among -
Government and industry-groups regarding high descemt rates, alltiitude - -
 awaneness, and approach speeds during low. wisibhillity a@gn@azdms,, ffllmg)mt

engiinrers  frequently have bBeem assigmed the nemmmhllxne:s af mmm-

T ing the pillet"s imstruments and calling owt any sigmificamt dewiatiems
 from programmed alicspeed, descent rate) or alltdtude. Thiis procedure

_was followed by THA. Thus, at the tine of failure of the soiler. actuator
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’ hydrawlic line, and the: subsequent: rapid less off hydrawlic flluid, the
fliight: engiineer"s attemtiom probably was diirected away from the en:g,nme:n"s;
paneli.

There were severall indiicatioms of utility hydrawliic system Fadilure
available to the L. which coulld have alerted him to the problem. Ficst,
there were the pressure gauges and pump low~pressure Lights om the imstow~
memtt panell. Second, the flap posiitiem indicater gauge, lecated om the
copillot's imstrument panell adijacemt te the landing geanr lever, weuld have
showm that the flaps dFd oot move whem the: flap selector was placed im
. the 252 posiitiom. Thied, the landimg gear positiem Lights couwld have
allerted Iim to the fact that the landing gear did ot move whem the
selector was placed im the "up' positiom. Why these indications wexe not
observed is oot koowm. Anorg possible explamatiems is that wiile
Captaim Gaioes was maldng a simulated imstrument approach withh the tralm—
ing hoed im place, he would have bBeem umeble to see outside the ceockpil.
'Ilhtuxs,, it would be necessary for the LR, to direct his attemtiem outside
the: cockpit: im order to prevemt comflict with othwer ajireraft operating
om andl im the viicinity of the ajrport. If the hydrauliec Line failed just
prior to the commamd for the missed-approach, Captaim Sklaxim might well
ave: beem occupied with olbserving outside events, amd wowld ot have
Tnokted atr the imstrument panel umtil his attemtiom was direceted to tie
bydirawlifc system problem by the observer-pilet's commemt, "UOhi @hs Youwe
hydrawlic system"s zeroed." _— ' -

. Becawse of the daylight cosditions, the varicws warwisg Lights gt
mot have beem intesse enough to attract attention that was directed

ellsevbere., This would be paxm&;iicmﬂlawlly e @ff tﬁinez landiing gear positiem
Lights if the switch had beem placed im the "dim" positiom. Aalswe, the
low-pressure warming lights are comcealed to sone degrez belnind r.ihe:
comtroll wheell, wikich might result im the lights oot beimg abserved umtill
- a pillot im the wight seat shiifted his body positiom. By the time Captaim
Shlanim was aware of wie fluid less, the aireraflt was climbing and was
no leoger im a positiom to execute a landing. Accordingly, it was
Decessary to comtinue flight wikile am assessment of the problem cowld
tbe made. Unfortumately, Captadim Sklavim"s attemtion to the immediate
@m@lblleum was at that movent imterrupted by the query from the Air Traffic
Comtzoller, "Trams World, you geoma werk approach comtrol?* Preciows
time was lost cﬂmmm@ el ne.egﬂl:y "8k, sttamd by, we we'"re having a hydrawlic
profliem bhere." 0
}"L
mmy)@m@nam@nm&dlwm mmmmmgm me%m~
sidered im two ways. First, im keepimg with a basic temet of Flight
imstructicn, the pseudo-engine failure energemey should have beem re~
_moved as the first action:whem the real emrgescy sitwatiom became knowm.
Hadl the No. 4 esgine hHeem restored to tak@@ﬁfwm,, the asymmetricall |
thrust sitwation would have ceased to exist and the rudder would have
returced to a meutral positiem. Im this sitwation, the rudder comtrol
system would have wreverted to manuall operatiom and directiomal comtrol wowld
Ihlame: beem: mmssnbl@ wmt:ih azILIL memhe ;pumps mnmed @Eﬁ’.. nmm@smm tt@

oS
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locate: the souxce of the failume coulld them have beem accomplished fm
accoudance: with estalbliished checkliist preocedumes withrimt: infriinging om
the safety of flight. Whem the Eaillume im the utdilliity system was tdemtii~
fied, hydraulic rudder pewer could have bBeem restored if nesded. Howe:ver,
the: Safety Board believes it worthy of commemt that at that time nene of
- the three quallified captaims im the cockpitt considened! i fallse emexgency
‘er gave any thought to the fact tiat the agireraflt was operating om three
engines, whem comfromted with a reall emexgency..

Im the: absence of restoring power om the No. 4 engiine (exr im the
situatiom of & genuine engine fadllune), the approgriate TWHA procedure
would bave beem to execute the preseribed twoubleshootring prosedures
and to accelerate the aireraflt to th:) 180 knets Vnea. HBoweverx,

Captaiim Gaines callled out: emly the Lirst item om the checklist, "AllL
pumps offf." Immedijately folllowing pump turveff and Captaim Skllanim"s
discussiion of the hydrauwlic problem with the Air Traffic Comtrol Towex,,
hiis attentiom was agaim divexrted, this time to the landiing gear, by the
commentt of Captaim Wyken, "Msst bave beem, ah, after the gear was; dowm
already."” This was follewed by a dilscussdion betweenm the three captatims
of the pesiitiom of the: landing gear. Before the ambiiguiity of the landing
grar situvatiom (Wheels dowm, butt the selector handle im the "up™ posdi-
tiom) cowld be: resollved, the residuall pressure im the audilliiary system"s
aceumullators and im the rudder power umit diissipated to the paimt where
diirectiomal: comtrol could not be maimtained witih the asymmetricall thrust:
eendiitiiom.,

The: stage for this disastercus situatiom was set whem the IL.P., complied.
- wiith the captaim"s calllowt from memory of the Sirst item om the: checkilist:,
wiithout takding further actiom to restore symmetrdcal PRWEL.,
i if
Im thiis respect, the Board believes that if the sew procedure comtained
im revisiom mumber 8 to the Afrplame Flight Mamuwall bad beem adiopted, im all
probalyillity the aceddemt would not have bappened. It is recogmiized tihat:
evem if TWA and the Alr Carrier District Office momitoring thedir Qpera~
tions bad brem aware of the rewised Boeimg procedure, compliamee wiitly hit
would not have beem mandatory. Im fact, there were othenr Qperators of
- Boziing 707~300 series afireraft who had sot adopted the rewised procedure.
Bowever, under this procedure, the emergemcy acttiiom would have beem
Infitiated as the reswit of a low~pressure warming Light "om,'" rather tihem
by the less of fluid. The first actiom iitem, by memRry or othexwise,
would have beem a calll for "Corresponding Hydrawlic Pump  Swiitteh-QFF, "
- rather tham "alll pumps off." Captaim Sklarim would therefore have beem
- fowced to idemtify the system that had failled before taking amy actiom
| to shat dowm amy pumps. Im this imstames, omly the wrility system wouwld
- have beem shut dowm.  Accordingly, evem though the crewmembers may have:
forgottem:the self-created emergency under the stress of the real Qme:,,

there would not have beem amy directicsal comtrel problems whille the.

- ezewmemiers attempted to find the sowrce of the leak.

T -
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Itr is appaxemt: that: the asymmetrical thrust stitvatiom was nemgpﬁizgdi
bellatedlly by Captaim Gaines, as evidenced by hiis commaed),"Give me: that:
enginel™

It s allso Likely thet the situatiiom was recogmized by Gzag)tz:aziim Shdlaxdim
nearlly simulitaneously. As prevdeously noted, TWA irviructor pilots axe
wanxned to '"...be prepared to pullll offf remadining engine t:hmst shom]' dl v~
Qommllllabﬂle: yaw develiop duxiing engline~out: MAREAUNELS "

Wiitnesses noted a lack of engine noise: ﬁ@hhqwmnfg th@ "bmm"' or comr
presser stalll sounds, widich wouldl mdmmile, t.hw; tz,m gower Irad bﬁem re~
duced om the: ngmng engines.. d R i e

PRI

P Ot P P E
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The: exgm@ spooll~dowm soundss om: .hrs Q‘»CK{,, & mandls rpq@m t’..Q) umgazem,, |
allso indicated that this action:was takem. The discovery that alll ebgine:
bleed vallves were opem at impact further confiime the fact that: engioe
powexr was reduced om alll englines priow to; impact. However, by the: time
thiis setion was takem, the alireraft badl achiieved a steeply banked) cose-

% dowm attitude frem wiitictn NeCANELY! wwg oot possiblle at that low altitude.
. As showift by thiz 43° annlle of the crushed aneas of all four engine Q@wllmg;‘s
~indl the 459 ugﬂa.mﬂ, amt finwand scone warks om the No. 4 engine imlet, the

Baml ang]le.unﬁ" m_@eamwn, angh@ were stilll 452 at: nmg)a@t..

2 @Dmlms;n_om&

-~ : - IO - -
B ,ar'-
| Q - a. Findiiogs
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L. The flight crewmembers wene [pm{;aesnrllay Q@ttmﬁlc:am,eh andl a@@m\w:dl
fior the eoperatriom involved.

2. Npoe of the crewmembers was ma@auaamdl (o)1 @nimmwmsa@ un-
abplie to perfiowmm hils assigped dmxxea. ~ -

3. The mmﬁt: was am:wmnhw.. Gms wezrgitm andl cemten of
granity were wilthim llmmmms.. . .

4, TFatigue faillure of the ll@ﬁlt outdoand sg@nll@r hudMawhcz |
actuator dowmlline occunred whem the alreraflt vas om the
fimall segment: of am IS simullated iinstrument approach.

5 Eamllum off the hwdhra:mm;nc; Liine: caused! the Il@sss off t:he_
Iydiramliic ﬁ:’llumdi im tﬁm amm-alﬁt uxtmll;m)y s)ysmexm.. o

&. The cca@mm,, instructot Q)ﬂl@tt,, andl ﬁll;uglhtt W wele
nol aware of the hydwawlic flwid loss umtdll it was callled tt@
nimr atrtemtriom by the: thiind! @nlleutz: iim tﬂinea Q@dﬁpmt-.
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7. ALl bydraulic pumps were turped off im accordance wiith Q B
the: exiistding emexgeney procedures for hydawlic fluid loss.

8. There was oo failuze of the ausiliaxry hydrauliiic systems;
providiieg powex to the rudder.

9. Dower was not restored om the No. 4 engine.,

10. The atireraflt was oot accelerated to the 180~knott, tiree~
engine mimimum conturoll airspeed upom diiscovery of the hydraulic
ludd loss. 8/ '-'

LL. & hdigh degree of sideslip was generated by the less of
rudder: pewer and the continued use of asymetrdcall takeoff
thrust:.,

12. The bigh sideslip asgle resullted im loss of lateral com~
troll, causing a rapid zolll and loss of altitude. |

13. The use of the Breing rewised precedune, speciifying that:
onlly the bydrawlie system diisplaying a lowrpressure warming
Light was to be tuxced offf, im alll Likelibood would Bave pre~
vented thils accidemt. .

., E)mﬁablle: Cause:

Ibe Boand detewnines that the prebablle cause of this accident
vas a loss of directdiional zomtrol, whidich resmlited from the:
tenticnal shutdowm ., 2 pumps suppllying hydraullic pressure to.
the rudder without a of siont restoration of power om the No. &
engine. A comtributiing factor was the inadequacy of the bydwauliic
fluid loss emergency procedure whem applied agaimst the eprratiing

comiiguration of the aireraft.
3. RECOMMENDATTONS AND) CORRECTTVE MEASURES

a. Ioditdiall Lccfident Prevemtrion Measumres

@ om July 29, 1969, the Federal Aviation Sdmimistration,

mature of the problem and either restore symetrical RAWRIL, QT mfxum L

A
dnET
L

Bt




affter diiscussiioms wiith the Netdionall Transportatiom Saflety Boand,
iissued Generall Notice NS43M.107 to allll FAA Reglomall @fifices;,

Afx Caruiex Diistiiict; Ofiffices, Elight: Standards Diistrict Gffices,
andl Intexnationall Fielldl 0ffices. Thiis notice nequixed FAA
Principall Operations Inspectors to assure that: allll aijin caxriexrs
were awane: of the problems incident to concuxnemt engine-out: fliight:
and! hydwaaliic: sysvem faillure. Attemstiom was called speciifiicallly
to the requitement: to restore engine power prior to txouble~
shootding the hydwaulbic system im simullated] engine: faillure
sdituatdiom. (See Appendiix G..)

((ZZ)) Upo_m Qomﬁ"i:nmamiqm b;)y thex Ssafix etw Bpan:dl tzhaﬁ: a me:tLaﬂL ﬁauigue

nmn@s;,, ﬁhﬁ: hAA\ LS;&l.'I.e_dl @e,n.e»mll N@u:nc:e: N&M(D)..ST/ to tﬂw ab@ve-ll;n.&t_edl
offffices. Thils notice suggested a voluntany, cone-time Inspectiom
off the spoililler actuating systems om B~/07 adixerafitt. This imspee~
tiom was to ke conducted by the usens off Boging 707 equipmemt.,
(See: Appendiix GL.)

(3) The Bpand, by letter dated August: 1, 1969, recommended timat:
the FAA allso take the following actioms:

(a) A detailled xeviiew showld be made of the emmgbe/nc}y pro~
cedures off alll ocperators off Bne;mg 07 sexies and Like
afirerafit to cllanify troubleshooting of hydrauwlic system
mall fupctions wiltlh respeet to t:i‘.tez Qpexatiom off tite hydrawliie
p)ump) comtroll swiiteles:

((b;)) The ruddenr pump low~pressure Light cireuditzy shouwld be
mediifiied to remaim om any time the rudder pump pressure
is lost, xegaxdlless of the nudder hydrauwlic pump swiitelh
posditiiom. |

. Followup Recommendations and Corrective Measures

(1) As previously noted im Sectdiom 1.16() of tliis nepeoxt, the

rudder comtzoll system of the Boelng 707-33UC adirerafit willl not:

automatiiealllly revert: from bydreulic power mede to manuall mede im

the event of shutdovm or faillure of the auxiliary systems pumps.

Thiis siitvatiom was diisellosed by the Safety Beoaxd's investigation

off thiis aecideml, and was a ‘eerdiiitiiom mmou;sllw m,wm to mest:
pillots and Q@e:na;tm off these ajlirerafit.,

Allthougtn .13@11: a cauwsall facter im thils instanee, a lack off
understanding of thiis feature andl the specifiic actiens mecessany
te achieve maaual reversiom cowld resullt im a loss of directiomall
contnoll evem at the appuepriate thiee~engine mimdmum comtrol speed.




e~ 3~
‘ &
Accondiinglly,, im the intexest: of immediiate: aceident: preventiom measuzes, Y/
the Boand] diiscussed thiis peculiiaxiity off the ruddex operatdiiom with
the: FAA,, andl suggestied that: the: air canvder tradining programs andl
emexgency operating proceduies be rewvised to allent: the pillots
to the: need fiox: speciifiic actiions; iff engine fadllure vexe to be
folitlowed! by the auxilliiary bhydraulic system fadgiluze. Om Jeanuary &,
1970),, Geperall Notdice: NS43M.UL5 was issuedi to alll FAA Regionall
Of: ﬁ:nc:exs,,, Adir- Caxriex Diistrdict: Offfiices, andl Internatiionall Field
Offiices. Thiis notdice requiired! FAA Principall Inspectors to
assure: that: imfoxmatiom om powered rudder characterdistdics be
included! Im afin canwier training programs, andl that: these
chiaractexistiics; be considexed im establiishiing operating pro~
cedures; xellated to asymmetricall thxust oy diixectiionall controll
problems; Im paxtiicullax adizerafit-.. (See Appendiix G.)

(@) By letter to the Admimistrator of the FAA datedi December 18,
1969, the: Safiety Board made the fiolilowing addhitfionall
recommendatiions:

.. ALL maneuvexss requiiring simullated engiine:(s)-~out: opera~
tiien off ajirerafl: close tw the ground should be ceondueted
im andl, to the maximum extent: possiblle, limited to
fight: stmullator traiming deviieess.,

- The: Admimiistrator showld establishh a mimimum alltdtude
above: the texraiim flox those simulated engine(s)-~out:
mapeuvers wiich must be performed fim flight.,

Egqualllly qualiiifiied crewmembers not: dixectlly involved im
the: treiining operatiom shoulldl be prohibited firom the
fliight: deck anea am allll proficiency fliight checks.

The: Adminiistraetor"s response to these necommendatieons iis containedl
Im Appendior Hi.

By the Natienall Tramsportatiom Safety Boaxrd:

/s  JOEN! H. REED

/) OSCRR M. LARET,
Memb,er '

/s/ FRANCIS Hi Mcmm
Member

VY4 E@ﬂms; M. 'nmma

o | | - . /&/ ISBBEL, A. BWRG;ESS
 Maxdn 25, 1970. o  Member
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Bm:ea:m ef.‘ A\m.aztm Sa.fety'

TRAVSCHIPT OF VOICE COMINECATTONS FECORDED ON THE TAST APPRONIMATE
TWO MINUTES QF THE CCCKFLIT VOICE EFCORDRR TAFE FREOM TRANS WORLD ATRLINE
TRATNING FLIGHT 5707, NIOTIW, B-TOT-331C, mmcmsmmmammm
ATREQRT, FOMOWA, M. J., O JULY 26, 194G

Legend

CAM - Cockpit Ares Mf.c:r: sound source
R0 - Afir-to-ground | transmission from 8T
TWR - Grommd-to-zir transmissions from Atisptic Cflty Tower
-1 Voice identified as Instructor E’J.l@"“
-2 - Voiece identified as Czptz o - -
-3 Voice identified =g Flight, Engineer
L Volice uile:nntlfie& as ACM Wryker
-7 E’@lc:ez if‘iedl
% E@m—p&rﬁn&m{: radi:.@ txamsmmssmm em tower ﬂreqnmcy
= Ton-pertinent intra-cockpit word or phrase |
() - Words enclosed in perentheses are subject to imterpretatiom

-+ FIME(EDT) SOURCE | . CONEENT

&nﬂﬁftysamexghtyseMLsc_eareﬁt@Mmﬂ, the
- wind one three zero degrees at five.

@I‘B&'z ; “]ll take tIﬂ:e @crtmnm-
Roger, c:]leamem

Five mdred feet

@E:ay- i- | |

L E‘.lr“‘DEEﬂ gmc‘&.---smmé: rate gacmi -.--sllgfnfﬂy;ngﬁt

-czﬁ'c:mn:se




COIIBIE

Qk=y, missed approsmeh
Twemty—five £lap
Tanty-five £lap
L Sound similar to emgine spocl-up begins
Q=
Up gear

Smﬁssmmlm%tmmmmmm@f
lamdlmggemrlam

Oh QB! Your bydranlic system's zerved
V'WEai:wastBnaim‘P —‘—-7 |
M rmm # n
G@ummamcsv'
' (Just) went dowm

. They're all (out)

1 i.”,&h mmﬂ Wp W’Eﬁ re: mﬂg EL RI{E@I&IIDIIQ mh]lm EIE‘IE B

T




e

- __-r}:n@s;z:ms
| 1232:48

cam

| mm-l_
f "-, mm-a

B 1232 -MB lL m &, m m:rt‘z“

Just;, went: dowm

Ye&zﬁn |

I?ﬁmst: En.we: besm, a@h, affter the gesr was down already.
Well, the gear is still im the up (pesitiom)

Yo gear's up.

(veam)

| Itmyhetﬁnmizg;ear,, al, —-

.mn.gﬁzrb he: pmmgn.mg it out im the up positiom

’Eet"ss&e:,thege& L&dm

Sound similer to that of landing gear lever movememt.

)2
A
7

| I'm gomma pat It dmﬁa:gaﬁm

Yamkh
Yoo got that?

Sound of "pop™ mmla:rt@tmucameﬁhnyemmm—

. pressor stall.

Wifmthﬁ@@emeﬂ?

((mﬁtﬁﬁn@nm@@@))

Tmy smmmmmmm ({"'sﬁmck: Shﬂ:kezr'“)) begrms azmdi]]axst:s
mmwesemmﬂs '

'anemeth&t&m@.me

_B’ﬂufﬁ:m, .-.Wte re @v;ear l'

&nmmetﬁxeem@me




TIME{IDT) SOURLE

1232250 CAM-I We're over

1232252 A Sfmmdl@ﬁ‘iimp&@t&mﬁiemﬁi@ﬁ’m@mg" -




MATTONAT, TRANSPORTATTON SAFRTY BOARD
Buream of Awviastiom Safety

ACCITENT: TWA ST8T7, BIOT-33L, ATUANTIC CITZ AIBPORT, JULY 26, 1960.
mmmmmwmmmmm&mmm
TEE CVR TAFT VEICH BEGTNS JUST ERICR TO THE FLIGHT"S, DEEARTURE ONi

Uote: Snsll letters "= "i'" denote variows phases of fMight.

(a) Tower's clesrsnce for takeoff om Bumway I issued at 121822,
TIVE(EDE) CONTENT

I218:51  CAM 0K, one forty om the hug.
Que fonr zero.
eIl go through the after landing checklist: now.
Bead em qudi.
:Brake pressuve.
(I 11 get it), checked.
:@t..
- It's OK.
:’Emmsgg_mmﬁem’
sl -~ okay
Wing: £laps?

fﬂh@y"xe - al - checked.

sHad it iIm system all the time.
:-a:En-(DK.'
~We"mmmgﬁwc@mﬁnere@fe@tm




TIVE(EDT) SOURLE CONTENT

12200 CanY Jniis"I) be the engine failure after "V one.
122022 () Takeoff begims. Engire spool-up awdible.
1220552 CAM-E 2"V one, rotate, engine failure
sessential powerr.
sessenttial power checked.
:Throttle"s closed.
up gear.
Flights madintaining 1,500 feet, Badar Vector Heading
2k, and thrwst had beem redueed for slower aiv-
mﬂt speedl.,
rand fourteenm flaps please
0K and! we should get the after takeoff check amd ah -
:-ab~it"s (alveady) * * Unintelligible * %
e have the tﬁnx@tﬂe @@S&ﬁi-.
o ¥ UnintelNigihle * %
20K number four's saa@mmeﬁl..
0K we're all set;, c:rzeiw coordina; tiom is the same as
before, everything is similar (to that advised) - ah -
we are radar vectored for a three W&Eﬁifﬁh@nﬁ
director approacin.
0K and (we need) a bug speed gméﬁas&..
one tvo four.

:and ve've reached final cheeklist.

0K that"s complete.

CAM~2 3l -~ roger.

(@) WAL 5787 am vector heading ((@@mmm leg)) has
&Jﬁms’t‘ acknowledged new wec:tmr B.emfimng of @0°.)
right, base Jeg runyay 13). AQH#H had gone to galley.




122@:@
1229:19
122920
122925

1229229
122933

1229:4g

1230:16 ()

- 131:0.5 (1)

CONTENT

sand ~ ah ~ wonld yow put your bird dovm plesse and
om headiing mede and we're alll set up this and -~ ak ~
the markers are tuned.

 zallll set.

reverrining set.

ssame (markers)..., same mimimms..., same missed approach,
-~ ~Straight; ahead to fifteem hundred Harry.

K.

A ST8T sevem miles from QM vew veetor headimg 100
cleared for ILS approsehh.

WAL 5787 om Tower Prequency

Flights o Q% om lecaliizer course. GCrew dis-
cussing plam for VOR approach next sl VOR reguirements.

- cdowm gﬁm'i-pleﬁs_@

:(there ya go)

sand ~ al -~ flovty flaps pleass .aa.
reompllete the finall.
K ik"s all complste

: :gﬂll&@ slepe: please

tours sure do read diffevently

K-

ifty faps
0K

20uter maxker
flags checked

WA £light; reperts to Tover passing the QM.

- T 5TBT cleaved to lamdl.
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APPENDIX

MISIL ALTITURE ~REEY X 102 INDICATED AIRSREED ~ KNOTS
m§§§;a§ "Fé“*”

|f

MR- SENEN) B

1 T T THEENIYRRVE ﬁmPJ"
o — — SDURDTOF ENGINE SROTL TP

"R GEAR"

=
=
™
!
Xy
(G0}
=
3
>
—~{
=
=
<
=
n
p-%
=
=7
o
)
)
=
e
wn

__ _ENGINE COMRRESSOR STALL SOUND _
3 R#@E!D ‘WTWr TIHF—: HEIL R0 rmn

H LS
.
R

NATIQHAL TRANSFORTATION SHRETY SO0
= BURBAID OF AVIRTION SAFSTY
B - WASHINGTEN RE.

TRANS WORLD NRIUNES, BAEING MOREL B0 , NITBHI?M!
2 TRAINING FWGHT, ATUANTER @ImY, NI -
C Ly 26, 1369 o

mmmso&mmmwmm s BRI
ANm FUIGHT DATI REGORRER I RINGRMATON
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EF 4.& §PQILER PUMP IQ w Pﬁf§§Uﬁf UGHT = ‘ ':RUBHP? LOW FRESSURE LIGHT | i
When ON indicates rvdder ead spoiler pymp pressyrs Indicsies hydraylic pressyre to power R
s ﬁsw Rydder ond spsiler pymp control switeh rvdder is low. {(Approx. 1200 P$I on port
wyst be ON o astivate light. time yaw dsmper, 2500 F$§) on £l time
PS5 - RUDDER & SPOILER PUMP CONT. ? @( you domper). Operotive soly when sar§pssd

: RNAN is below 260 KTS or wing flaps extended
WTMITY SYSTEM PRESSURE GAUGE ———= i F5 - OIL QUAN & RUDDER SEL.

1 ndicotes wrility hydrovlic pressyre
: we#ebﬁe obove 2000 FSI pretogs. =l —— RUDDER PUMP LOV/ PRFSSURE HGHT

F7 = BYD RESS. '- | When ON indicgtes rudder pymp pressvie
o F is low.Rudder pymp contsol switch myst be ON

 FYTIITY PUMP LOY PRESSURE LIGHT \ | to sctivate light,
Indicates respestive vhility pymp pressyre P5 - RUBDER PUMP CONT.

€ ¢ Cont
ﬁgﬁj’s 52‘5"?:’ fg) tiveted when Fire Contrsl — RUDDER HYDRAULC PRESSURE GAUGE

- P§:HYD PB}:§§ & DOOR WARN | Indicates hydrovlic pressyre ovgiloble
| to the power rydder. Normol pressyre is

S T 3000 PSI when girspesd is below 260 KT$
-'mx l‘ w@f “’i"‘“" *”:” “‘ I " T N, ST wing flaps extended stherwise 1000 PS$)

| | vhr g mﬂ,} a £ : £ k 1 on part time yow domper ond 2280 P51 on
L ;m ) &) , 48 ‘..\_},"" M VR el fyll time yaw domper.
| /@ sy o/ S @ Sime? gy 7 - RUDD BOOST.
o / AR ; M_,MNL;_ e S INTERCONNECT YALVE SWITCH
7 BRAKE PR§§5UR E GAUGE — / pyppg;g PUMP CQN[RQ]__ §wff\H__a__“__~ BRAKE = Moter spsrs!sé_v&!vs open ongd

| 1ydder gnd spoiler pymp pressyre
Indicates broke e e | ON - Pump will deiiver 3099 FS). yoLr Sas b |
‘@bs\yi? ;5; p§§j p&rﬁ,‘f@;‘; fw swsileble QFF - Pymp drive metsr shotoff rwdderand  opf availeble 1o brokss.

7

NSLSXS DU THYHURNH

SHOLHIIUNT TNy STOULNDD

N i

. ! o \ . . Motor spergted yalve slossed.
P7 = HYD PRESS. j P - RU?D é’ R"?ijﬁg’ég); .};%Lé costiveted: SYSTEM = Mster opersted volve gpen end
— UTIITY PUMP CONTROL SWITCHES | p2. RUDDER PUMP. rydder end spsiler pump pressvre

- &, | i LY y
/ TYyYRDYE™ //fafg
i NG E i F
5 wdl X ¥ - .

I TIOMSNYEL |

NOORANYH LHOIM

ON = Puympis p.rsg»wnzb&l P - RUPDER PUMP (373C) jiﬁ:{ib;\;;i :!;!:g§i;:irw ;pi:bﬁe

DEFR = Pump is depressurized by LRUDDER & SPOJLER PUMP to euxilisry system.

energizing e §9isvsrd yalve. CONTROL SWITCH e
fo Pymp is depressyrized and ON - FM;.P will detiver 3009 PSI P§ - RUDDER & SFOILER FUMP CONT.

| :}?9;*;"; ety ':&::‘:; 5;;” Py OFF - P&dmp drive motor shutoff and rvdder
_P5 = PUMP VALVES & PRESS WARN. ) Tiaht Soiler pump ’”f’?’""’””
P6 - HYD SHUTOFF P5 - RUDDER & SPOILER FPUMP CONTROL
,, P3 - RUDDER & SPOILER PUMP

NG UNGVAULSNT S HaoTa00 LU ~ DRLL/oNEL/VATEE, aute, &

perinEEy

i




DW .' E

THI51440 IS8T TEE/IET

e T - - RUDDER LOW PRESSURE LIGHT

' BRAKE PRESSURE GAUGE ———— : . ’ Indicates hydraulic pressure 1o Power Rudder

-~ .t Indicates brake pressure available | ] is low. (Approx. 1200 PSI| on part time yow damper

- above 739 PS| pre:load, ol ~ 2500 PSl on full time yow domper), Operative only

P? - HYD-PRESS, | o Q oo when alrspeed Is below 250 KT$ or wing flaps.

C L e o § - | extended, ‘ S
~Urniury SYSTEM PRESSURE GAUGE.- § B ‘ | P5 - Ol QUAN & RUDDER SEL;
e l'ndllc‘mes uhility hydraulie pressure | . o
- avallable abave2000.PS) reloagd, . o | | | .
P7 = HYD PRE §, \P S = RUDDER & SPOILER PUMP - RUDDER PUMP LOW PRESSURE LIGHT
R Low PRESSURE UGHT | “Indicates rudder pump pressure is low.
S wemne | | '"d'ﬁﬁ!ﬁ rudder and spoller pump Rudder pump centrol switeh must be ON 1o
war___J- |\ pressureis low, activate light, | |

PE - RUDDER & SPOILER_—"" p5 _ RUDBER PUMP CONT.
. PUMP CONT, =~ ’ : |

TANYd ININIHISNT S

JAO0O8UNVYH 159113

c029Ni308 i

———— INTERCONNECT VALVE SWITCH

OPEN - Solenoid valve is energized open,

tutmr P e
s "E’M KLY TEI. YT Y e LG v ~Rudder and spoiler pump pressure
- . en oo :

available to utility system or ulility
et L system pressure available 1o

o L“““h e~ N o uu:ciliqry system, |

(IR T S I KRR R TN SO T ] o .~ GLOSE - Selenoid valve is spring:loaded
T ey Y S SR ==RUDDER & SPOILER PUMP Josed S ) |
UTILITY PUMP CONTROL SWITCHES * CONTROL SWITCH . ¢ osed .

ON o Pymg e b A | b o | P5: RUDDER & SPOILER PUMP CONT,
ON = Pump Is pressurized. o0 + Pump:will deliver 3000 PS|, ‘ ‘

FF = Pump Is depressurized by . “OFF+ Pump dri tor shutalf.

anging o solenold valve g qunpiER & SPOILER PUMP CONT, | — RUDDER HYDRAULIC PRESSURE GAUGE
‘P"d,PU"‘P‘ low pressure worning P3 - RUDDER & SPOILER PUMP, | Indicates hydiaulic pressure availahle to

;“9*),'_‘dEGFHVG?Qd';T S o R the pewer rudder. Normal pressure is 3000

|2 = PUMP YALVES & PRESSWARN. - RUDDER PUMP CONTROL SWITCH =" b when seeed 15 burmry hrestite 1+ wing

GTILTY PUMP LOW PRESSURE LIGHT ~ ON - Pump will deliver 3000 PSI, ~ [laps extended othorwise 1000 PSI on part

] wlndlcb'ﬂ 'rrés‘pié?fl‘ve “UYIUHY pumppressure OFF ' Pump ldrl'l@ motor 5:1‘ut'$lldgnd rudder :j'g‘r:pg?.w and 2250 P31 on full time yaw

i {ESab deoctivated when pump control RUDDER PUMR CONT, o ™" By RUDD BOOST & AIR BOTTLE

oawlten s QFF), o o 0 P A o 2
P - PUMP VALVES & PRESS WARN. P2 RUDDER PUMP.

o .
N . s
- i . i
- BRI 4
; i

SHOLYDITONT ONY STDHINQGD

NILSAS DITINYHAAH




GENEEAL: NOTTICES ISSUED BY THE FEDEHAL AVIATION AIMINISTRATTON

THLS IS NOTICE N 8430.307. CANCELEATTON DATE NOVEMBER 1

CMA 196%. SUBJECT CIN ATR CARRTFR OFERATIONS ATRRT NO. 69
DASH 5. I0SS OF EYDRAULIC FIULD OR PRESSURE DURING FLIGHT
VITH A SIMUTATED OR ACTUAT. FATTURE OF AN QUIBOARD ENGINE,
DASH ATL JET TRANSPORTS DASE FRELIMINARY INVESTIGATION OF

A& FECENT B DASE TOT DASE 300C TRAINING ACCIDENT REVEATLED

. THAT WHILE CONDUCTING A MISSED APPROACH WITH THE SIMUZATHD
FATEURE OF AN QUTECARD FNGINE CMA THE ATRCRAPT EXFERIENCED

A IOSS OF HYDERAULIC PRESSURE. WHIIE CONDUCTING THE BMERGENCY
THE ATRCRAFT WAS I[OST AND IT m
T ALL PERSONS ABOARD. FPRINCIPAL OPERATTONS
massmmmmmmm :
THEIR AIRCRAFT QFERATTONS MANUAL THE OFERATTONAL cm@ms
INVOLVED WEEN CONDUCTING ENGINE OUT OFERATTONS AND ENCOUNTHRING
& HYDRAULIC mmmmcmmmmmmm
WICA WITHOUT HUDIER BOOST., WMOA FUDIER BOOST IN
THe B DASH TOT DASH 300€C IS APPROXTMATELY 177 KIS. IN
'THE EVENT AN ATRCEART HAS A RUDDER BOOST MALFUNCTION OR
ENCOUNTERS & LOSS OF HYDRAULIC PRESSURE DURING AN ENGINE
~ QUT OPERATTON CMA THE CHEW SHOULD AVOID HIGH YAW ANGIES
CMA HIGH ANGIES OF ATTACH CMA AND ATTATN RUDDER BOOST QUL
—vmc&mommsmrmemmmmcmm&_ :
PAREN EOWERING TEE RUDDER. SHOULD THE ENGINE FATIURE EE
smmm&msmmmmmmmm
mo@msmocmmmcsmm




THLS IS NOTICE 6340.57. SUBJECT: BOEMG TOT AIRCRAFT ATL
SERTES-SPOIIER ACTUATOR LINES. CANCELIATEON
1 NOVEMEER 1969. A BROKEN OUTBOARD SPOILER DOWN PRESSURH
LIWE (BETWEFN THE SWEVEL FITTING AND ACIUATOR) IS
TO HAVE CAUSED IOSS OF EYDRAULIC FLULD AND FRESSURE MOMENTS
A RECENT' B-707-331C FATAL ACCIDENT. SUBSEQUENT
BEVIEW OF SERVICE HETSTORY INVOLVING B-TOT AIRCRAFT SHOWS
THE SUBJECT LINES IN THE VARTOUS SPOITER POSITIONS TO ER
FREQUENT CAUSE OF FLUID LEAKS AND MECHANICATL, DRTAYS.
- &S A PRECAUTTONARY MEASURE AND T¢) FACTLITATE
INVESTIGATTON IT IS REQUESTED: (1) B~T0T CIERATCRS EE
ASKFD TO COMPLETE AND RECORD THE RESULTS OF A VOLUNTARY
OI-TIME SPECTAL INSPECTION OF ALL B-TOT FLIGHT SPOILER
INSTATTATIONS TO IETHCT AND CORRECT FLUID LEAKS OR OTHER
DISCREPANCTES. . INSFPECTTON SHOULD INVOLVE CIOSE VISUAL
CHVLES OF THE FNFIRE SFOILLER HYDRAULIC PLAMBING INSTATIATTON
Fl « AND INCTUDING SWIVEL FITTINGS TO THE SPOTIRER ACTUATORS.
T < INSFECTTON SEOULD EE DONE DMEDIATELY AFTHR A COMPTRTS
GROUND OFERATTONMAL CBECK QF THE SPOILERS IN BOTH THE
AND SPEED BRAKE MODES AND WITH FULL EYDRAULIC SYSTEM
- BEING APFLIED. - ATSO, INSFECTTON SEOUED BE DONE SO AS
AND TUBING OR. DURING SPOILER OFERATION.
(2) & CONCERNYNG THE SPECTAL SPOTLER INSFECTTONS BE-
AND SENT' VIA PRIOETTY DESPATCH TO WE-100 WITE &
COFY TO FS-300. TTTLE THE REFORT "B-TOT. HYDRAULICS -
IMSPECTION (RIS: FS8340-0T).™ THE REPORT SHOUED INCTUDE
AS A MINOMWM: (A) OPERATOR IAME, (B) NUMEER OF ATRCRAFE
“INSPECTED, (C) LISTING QF DISCEERANCIES INCLIDING BORFNG -
PART AND IF POSSIBIE TIVME IN SERVICE QN DISCRERANT
PARTS, (D) INSFECTOR COMMENTS INCLUDING EXFLANATTON
OF QEEFATOR'S ACTIONS - PAST OR PIANNED - TO IMPROVE SEOILER
o @ JODRAURICS FELEABILITY. 0 o

6} Lo




THIS: IS NOTTICE I 8430.115. CANCELLATION DATE APRTL, 8, 19/70.

. SUBJECT: BOEING TOT B . STSTEM. AJIR R OFFRATTONS ALERT

- TO. To-2.

%AW&WM&WW@M@@M CONTROT, WITH
mawmﬂmmmmwmmmwwmm
mmwmmmm.mze
CEARACTERTSTICS OF BOEING TOT TYFE ATRCRAFT,
Tﬂmmm@mm&wm&mmmmmmm
ATTNG CONDITEQNS: =
vmmmsmmmmowmm&mm

- SWETCHELS WITHE ? DEFLECTED HYDBAULICATLY TO OFFSET ASYMMETRTCAT,

TM@EEE@EE@B@E@RPISH@ECHANGED mmmcz:
PHESSIEEEEAST@&WEHY[L@MW ms;amsmms;m&
Wmnmm ONSTDERAR
‘mmmmmmmsmm
mm&s&mmmm mmmmmsgsm
m; L: CONTROT, CAPABITITY IS DETERTORATED.
@EIEEE’@M@TH[GPIL@T&WEELMSET&B
mmmmmmnmmcmmm
msmm&m.mmomm- |

1. TEUING OFF THE BUDDER, POWER SWETCH. - - -

N mmsm&mmnm | B
m@m- mwmmwmmgwmmmm
SWITCH WITH THE FUDDER AT OR MEAR FULL DEFLECTTON TO FREVENT A
mmmmmwmfm

/f ATRCRAFT CONTROT..

 NOTE: mmmmy@mmmcmmmm

. SHERTES YAW DAMEER.

PRINCTEAT mm&asmmmmmmmm

mmmmm

TRATNING FROGRAM (GROUND) @amm.@smm))mm
mmmm TABLISHING FROCEDURES INVOLVING
L mmmmmmmmmmmm 2R amnih.,
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nes'gm?m QF TRANSPORTATION APPENDIX H
FEDERAL AVIATIOM ADMINISTRATION

WASHINGTON. B1C. 20530

< @ QEC 1963

Bonorable Jobn B. Reed mmgmlfm?gmm
Chalirman, Matiocoal Transportation Safety Boaxd

Department of Tramsportation

Washiogtom, D. C. 20591

Dearkr.mimn: _

- Thank you for your letter of 18 December 1963, concerning afr carrier
accidents involving simmliated engina-cut training.

Although the state-of-the-art of aircraft simslation provides, as you
sy, the capability for simulating almost all training WATEUVETS, AR
adequate viswel system is regaired to simulate maneuvers such as engine
failure on takeoff and the circling approach to landing. A very limited
mmbar of these simulators are in use today.

I believe you would agree that the regulatory history shous increaging
training credit for aircraft simulators as the state-of-the-art has
advanced. Baginning as early as July 1935, the Civil Aeronautics
Adninistration initiated action which led to adoption of a regulation on

I5 March 1957, which permitted the &ir carriers to substitute an approved
~simulator course for one of tie required semi-annual pilot proficiency
checks. This rule wvas subsequently smended so that only certain low
altitude weneuvers need be accomplished in am sirplane during the alternate
proficiency check (e.g., ILS approach, engine failure on takeoff, circling
approach), provided the balance of the required mansuvers were coonducted
In an approved aircraft simuiator. More recently, regulations beceme effec-
tive on LI April 1967, wiich for the first time allowed certainm emergency

- maneuvers to be conducted in & simulator for the afrcraft type rating chack.
Ou L May 1968, the rules ware amended to change the in-flight requirements
for turbojets ralative to the approach and Ianding maneuver with the /7

- sinclated failure of 50 percent of the avatlsble powerplants. T

| $*malating an engine failure during takeoff at altitude fs mot & satis-

x:m:tuty substitute for accomplishing the mansuver im an. airplane durfug
- = actual takeoff or im & wisual simslator since, when Gone at altitude,
© . the realism of an actual engine faflure during takeoff fs Iost. Recent

msnts to Parts 6L and 121 of the Federsl Aviation Regulations permit

s




Z

iz & simulator with an approved visual system which should encourage the

air carriers to procure theses gystems. Since airplane performance fs based
on engine failure during takecff, we must ensure thar piflots can safely
kandle an engive-out situatiom during regular operatfons. The came rationale
aiso applies to the engina-cut missed approach. However, the recent amepd~
ments aklow the person corducting the check the optionr of giving the pilot
being checked efther an all-engine missed approach or an engine-cut missed
ascproack, whichk has the advantage of introducing; tha element of surprise when
the lstter maneuver is given.

The amendments further provide for flight training and a flight check in

ax airplane simulator to the pilot in command or second in command level

ef proficiency, as appropriate, before the treinee advances to the actual
alirplana. Thus, the rule contemplates a thorough knowledge of each required
manauver and procedure and a predetermined level of skill prior to perform~
Ing them in actual flight. Therefore, the performance of the maneuvers and
pcocedures by the trainee om a cne~time basis in the airplane duriog initfal
oc transition flight training fs, in practical effect, a determiration that
the proper txansfer of learning from the simulator to the airplane has been
achfeved.

Althoughk as you point out, cne accident may have involved distraction of the

ptliot by an additional crewmember or the flight deck, there have been other '

cases during traieming flights whare an additfonal crewmember has alerted the '
pllet to an unsafe conditfon. FLight training of crewmembers {s usuakly .1

accomplighed in pairs so that each pilot may observe the other during their

raspactive periods of flight instruction. Such training is highly destrable

and advantagecus to the pilots involved. Nevertbeless, we will advise our |

Fcincipal Opersticns Inspectors to see to it that their assigned afr carriers

hive issued adequate instructions to ensure that other crewmembers on the :

flight deck do not interfere vith the perfomc& of the ocpexrating crewmembers

durfeg treintng flights.

Your interest in this matter is apprectated.

Sincerely,

.. I;:u~ Thonas
Actimg Adninistrator




APRENDIX I

INVESTIGATION, AND) HEARING,

I. Investigatiom

The: Board received potificatiom of the accidemt about 1315 a.d. .,
Am investigating team was alerted and diispatched to the scene wvia
Government aireraft. Working groups were established for Qperatioms/AXC,,
Witnesses/Weather, Powerplants, Systems, Structures » Bumam Factoers;,
Maintenance Records, Flight Recorder, and Cockpit Volice Recorder. The
recerders were recovered from the wreckage and tramsported to the
Board"s laboratory by 1830 e.d.t. om the day of the accidemt.

Interested parties to the investigatiom fmcluded: the Federal
Aviatiom Admimistratiom, Trams World dfrlines, Boeing Alreraft Compamy,
Airline Pilots Asseociatiom, Pratt amd Wiritney, and the Imteroatiomal
Association of Machimists.

The om~sceme investigatiom was completed em Jully -3, 1969.

2.  Bearing
There was no publiec hearing.

3. Pme:l’:’iﬁniimazm Report: o

| - . 4 preliminary report summarizimg the facts disclosed by the investi~

gatiom was released by the Board om September 26, 1969.
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