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In gcecudent involving én elrcralt ofFUrlth States registry, N0 12603,

& Boeing 314 flwving boab, cccurred in the Tagus Rover approxanalely 2 mles
east of Cabo Ruivo Airport, Iacbon, Porfugal at about L1847 G (o147 Pelee)

+

on February 22, 1943 which resulted 1n Jatal .njuriec wo 19 passeng rs and

5 crew members. Of the rensining & passencers, I recerved szrisus injuriec,

2 minor injurzes and 4 were unwnjured, while 7 members of th: cren roccived
inmries ranmang from mnor Lo serious. The aircraff, tthach "@e beong opera-
ted by Pan AmericantAirgsye 1a schedrnled air garrisr g-rvice 8 71 9035

o ¥ L

= e Tork, H.Y.; Derracng [ 3 Ligbon, Por iy and Fovnrs, E
between lew York, s Derracey llorta; Lisbon, P gl and Fowvn-s, Fare,

was demolirshad.

~ TINTTOAT o~ e TN A T T e
conmiTaT Q. ITVESTISATS il

The Washington 0ffic: of Llhe Civil Aecronaut_cs Poard (hereinalter ra-

n

ferrad Yo as the Doard) recerved nob.ficaticn ¢f the acczd-nt the night of

Februcry 22 and on Fibruery 23 inztiated an irvestization in accordance
~ 1/ .
with the provw.sions of Section 700 (&) (2)= of {he Civil Acrcnavtirs Act

of 1323, 2» amondrd. Two representobives of the Coarl, Mllan P, Bourrdon,
Chief, Invectigataion Divasion of the'SafeLy Buresu, and i>ward T, Tailey,
Teehnical “Junsultant to the Cival Acronaufiics Boarn, nrozeencd wo Jh . scene
of the accicant, leaving New York on Fobruery 20 and arryvane st Losoon the
afternocon of March Lo In T moantime Pan Amer.csr wac authcrized bv the,
Board to procsed vwith salvag: operata-ns. A1l of ihe wrockaps ubal was re-
covered from the river tas deposited on the dock ab Caxis de Canta Spolonia,

Lisbon and thore remained under constant civil police guerd untll Torelly

released to Pon Arerican Airdays by tle Safety Bur-au.

1/ Sectaon 702 (a) (2) provades that 1t shall be the cuty of the Foird to
"Investigate such cccidenws end roport te the Authority th facts, con-
ditions and circumstmecezs relating Lo each asce.dent and th: preboble

cause thereof .M



-2 -
Hearing

Captain R. 0. D. Sullivan, wnc wes in cormend of the alrcralt, made

his first formal staterment regarding the cause of the accident to Cormander |
Paulo Tecixelr Viona, & roeprescentative of the Portugucse Governnent at

Lisbon on March 5 in the presence of lr. Bourdon and Ifr. Railuy of the

B .

Board. During the investigation st Iaisbon formal statomcnis wire sccured

from the other six survivang rerbers of the crew, five of the eight sur-

vivaing passcrigers and e¢ight members of Pan American ground porsonnel.

In connecctaion vwith the investigation, a prlvatcg/hearlng was held in
New York City April 16 and 17 before reproscentatives of the Board, Stuart
¢. Tipten and Allcn P. Bourdon, presiding officcrs, Ralph A. Roed, Scnior

Air Safety Investigator, and W, E. Koncczny, Aircraft Spceialist. At thas

time darect testimony was taken from Captain Sullivan and four members of
Pan American operations and rantenance persorncl and additional testinony
was taken from three nerbers of the crew, "

Upon the basis of all the evidence accurmlated during the investigabion”
the Beard now mekes its rcport ain accordance with the provisions of the E
Cival Aercnauties Act of 1938, as anended. k

Air Carrier

At the timc of the zccident Pan Amorican Airways, Inc, (hercinafter ?
referrzd to as Panim) 2 New York Coerporation, was opercting as on air carrae
under & certificate of public convenicnce and necessity and an air carrier |
operating certificate, both issued pursuant to the Caival Acronautace Act of
1938, as ancnded. These ceortaificates authorize PanAm to engege in air

transportation inth respeet to persons, property and mail between various

poinvs, including Now York, Bermuda, Horta, Lisbon, and Foynes.

2/ Private hearangs arc hcld when for reasons of national sceurity public
hearings ere inadvisable.
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Flogh? Pzresonns

The captain and cormender of the flight, B, ¢, D. Sulliven, held an alir-
L'ne transpert pilot certifacate, vith 07200 Lium, s.ngle and rulti-engine
lana and sea ratinga. He alse held the Panin senior tiile of Mactor Pitot.
He entered the employ of Panim on Sep*ember 3, 1729, alitcr sosrving approxi-
ravely 11 vears with the U. £. Havy durine wvhach *Hamz he had acted as flaght
insuructor and test pilot at various Hoval Air Stations throughout the
country. Tie total flrwng time on Bocin~y 314 eguopment was anout 3272 hours
and hisltotal Flrang vume vas 14,352 houre. L2 communced the survey Zl.opghts
Tor the Trans~Pacific route ard, with the Inauguration of the Trans-Pacilic
servizce, part.cimetea in 55 cuch pacific crossuws belore boing transferred
to the Atlantic Divasior. Ou tais civis.~n he cormicnded the Bermmuda clippere
until_the snauguration of ihe Trans-Aslan-ic service, Prior to February 22,
_1943, he had, ac capla.n, copleoted 100 succecsiul Atlantic cross.ongs. His
last phycilcel exoamingtion, remired by tae Civil Air kegulat_ons, vas taleen
ot Qcltober 13, 19.2, and his conpenyr pre-devarture physical on February 21,
1242,

First 0ificer H. 8. Rush held ¢ comrereaal cilot certaficate sith a
-0-C25 h.pe single-engine land ratang. He was eaplored by Pandn on July 7,
1941.- He had logred aprrorimately 1706 hours as conilot wath Panfn, 14574
hours of this tim~ were on Boelng 214 equipment. His l=2sl physical exam’na-—
tion, required by the Civil Azr Degulations, wes taken on November 19, 1942
and his company pre~departure phyeilcal examinsticn on February 20, 1943,

The nireraft

The aircraft, NC 13403, a Bacing 314, 4-cnzine Iving boat, Serizl No.
1390, manulacturad by the Boeing Aircraflt Company,vas delivered to Panim
 January 19329. It vas powered by {our Tiright 3320-14AB1 cngines, each
with rated h.p. 1200 (ruxirmm exccpt toke—off) and 1550 h.p. for tale—off.

iy

They were equipped with Hamlton Standard, coastant speed, hyriromatic,
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isbon at the time ol tiw accideal was eloudy, 1oohd e

kS

vermatient showirs, vasibility 7 mnles, ccitang 4500 re2t “nth scattored
clouds b 2000 fuet, surrfnce wiad TOU 6 lmots, Th» ticdz vas chbting st 2 lmobs
Cffrer2l sunout vas at 1220 AT (6:20 pem.) A thunderstorm ha? possed southd
the Ticbon sicticn ot fhond 6:00 mume wovans T, and inlor atuens lighiniar
Tflashes wers obscrvid 7255 2F the 21y ht by *h» oonbiin, yassengers ond remos
of the crow., The curfac? vand neovad cloclw. oo fron 7T 6 imots at 5:50 pui,

cround to " o mmets av 6:53 n.on., ond was rojorted Lo Lhe flagut as WET

& knots just provious Lo lhe ez.adont.

— = - LN
Histors of tho Pi- 1%
A A A R 5.

Trip Ilo. 2025 erigam tod 2. don Torl:, prezoaded to Deommds on FPebruary
.
21, cnd crrived at [oste ot 20:18 w.m. (H7T) on Ferruery <2, afisr a routine

{1irkt, After servzcomg ond refueling the Fiaishi tock olf Irna Torta at

11:42 a.n. (31F) wilh sea condiiions as follons: (hanndl swells Zron 2 to D

feet high; surface vaves, rone; vind Iron souti, 3 knots,
The flaght mauntainid =n zllitude of ooprozom telyr 7000 feet untal 1t

approached the rnouth of the Tegrs Daver, approomaiely 11 miln

vthen a graducl let-dowm wac Lk de to sbout 630 fees. The Porturuese outnor-

col > olns zltitude e raintazned Iron ths mouth of tlie rave

ties roocuirc that olo titude Lo nazinvained I ths moutb the rto
the landing area. The Iligh% arraived over She aron At avouvd 13525 GIMT {5:35pm
Lisbaon 'Lul?lE';j-/ hovwrs (ns 52 mrotes afler welke—=off Zrom Horla and 15 ranutes
aheod of its estimated arrival time. Canee officizl sunsct was ab (20 p.,

Panfn's grounc crew ¢t Lachon hod set ot os usuel a streong of Ilanding lights,

L

indicating thit the landing vas 1o boe node from sovtl Lo north. On this par-

=

ticular cccasron the light arrangemont wao ol1zhilr difforent from normsl,

=)

sincz “he exbrene dovmvaad (south) licad, vhicn was usually groen 1n coler,

;

5/ ALl time rolerred to horeinafinr as Tasbon tinc.
facw
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had bren repleced with a vhate Jaght. The only reason for this chenge ves

that the grecn bulb had burmd cud and tie Panin stztron substituted ine vhite
bulb. Captain Sullivan indicated in his izstimonv thet the substitution of
lights vas not confusing and had no braring on th: accidernt. This straing of
five londing lachts extencded over a dastonce of epproxiactely 4500 feet, Ab
the tuue the f1ight arrived 1n tho area 1t was sti11 lidht cnough for the cair-
craft Lo be obks~rved plzinly by personnel in the Panim lounch and on the shore.
The Panim launch hed patrolled the landing arca gast of the string of landing
lghts and hed taken 1ts stotion near the reod lichi which wos the extrenc wp-

wind (nerth) 1z sht of the landang strip.

The lanuang condrtions end barometric rressure were given to thoe fiight
by radio 2t 6:35 porie end were aclmowiedgzed with o statoment Trom the flizht
that they would want flares when both landing laightc vv2re blinlied. ™hile pro-
ceeding 1n a northeasterly directzon, at an estimated specd of 135 knots and at
an 2ltitude of between 500 and €00 feut over the arca, about 1% mles cast and
cbeam of the center light in the string of landing 1ashts, the aarceralt made 2
descending turn to the left which continued until 1% was hocoded in a westerly
dirrction vhen the lefi wirg tip skimwmcd along the surface of the vetor, dug in
and the plene crash'ed into the river. It ronaired partinlly sub=mergea for ap-
proximatcly 10 mnutes, then disappeared belowr tro surface of the river. The
Penfm launch, whaich bad baen sdanding by Zor the lenoing, proczedad to the scenc
of tne accident, arravaing esbeut 10 minutes later, ana began reccud operations.
The Panim launch was joined by a BOAC launch (Britash) and enother Panim
leunch aporoximstely 10 minutes lator,

Witnesges

The first officer (copilot), who was at tie contrels with Caplain Sullivan
and could have provad a valuable mtiness, was one of the 5 crev mombors
fatally ingured. All witnesses, evcept the captein, agraed in general that

the course ana attitude of the aireraft sromed normal umtil the time of impact.
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It svpears from the evidence that Just previous to «ndé at the time of
tho accidens, all nine nembers cof the flight erew and the supcrnumerary
ware on vhe flight deck and their approsamazte pesitions werce as follows:
Tnc captean and first offzecr were in thelr respective pilots! seats; the
second ofticer (navaigator)was standing just behaind and betireca the pilots;
the thira officcr 1 as standing behaind the captain's seat; the fourth orfiecr g
was sbendiag bcehind the first officer's scat; the assistant cngincering
officor "ms ceated £t tae onginecrs! table: the first radio offacer vwas at
the radio stationy the enginecring ofizcer was s cated on one of the jurp
sccts: the assislant radio officer ims occupying the other jurmp seat; and
the supernurerary 1as at the aavigator's table.

The captair stated that he entered the Lisoon <rea ov:r the mouth of
the Tozus River at an altitude of about 600 fuet and procecacd in level .
flozht 1n a northeasterly dirzetoon up the river on & course vhich took
him 2bout l% mil.s east of the north-south string of landing laghts, He
seated in substance thot it was his intertion to continue north over the
landing arca until he hoad passed the norta end of the Innding 1ights, mabke
2 1807 turn and relurn south tc a point suiTiciently south 28 whe viate
lenaing light to allow for a nernal sporoach for o scuth to nerth land.ng,
However, while he was si2ll hoeeded north ana short Abeon of the center lighd
of the string of fave londang lichts, the nosce of the plane scemed to drop
slowly. Thc csptainstated thet he wos noes alarned nor did he realize he
was in trouble until he hao descended to an altitude of about 400 Teei,
when he noticed his aur speed 1ras about 135 knots ond thal the angle of
descent bad increased te approxamately 45°. He testafied thot he pulled back
on the elevaier cuntrol cra found thal there wuzs no pressure whalever on the
control yoke. He stated, "my first officor, he grabbeda the control' too' in

an effort tc assist him regain control. The, captoin stated that 1t was then
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that ke was sure he was going to make a crash landing and deciced it vould
be best for him to absorb some of the shock with the vang; that, zccordingly,
at LOC feet, he throttled his erpgines and applied left z2ileron contreols, He
gtated that he knew he had azileron cortrol tut was not cure about having rudder
control becausc he did not try to use the ruddesr: that hc d:d not kmow why he
¢1d not use the Trim tsbs or apply more nower teo bring the asireraft oubt of ats
descending sttivude. F= stated further vhat he hed no conversation with nor
d1d he make anv remarks to the first officer regardirg the trouble. In Captain
Sulliven's firast formul statement, given an Lisbon on derch 5, 11 days after
the acciden’s, be was asled why, ~hen he 1us at L0O feet, he d1d not try to
remedy the nosc-dorm eondiftlon by accelceraving the .ncines 1astesd of throbtling
thém, to which he repl:ied, "I don't think 1t would be a wire thaing to Llry the
motors at that altitude.” UWhen guestisned at the necwring in lc: York on april
17 as to what, af sny“hing, he c2d to regein conirol of the zirernft st the
tine he stated the plane nosed down to about L5°% at L,00 feet altitude, he an-
cswered, "I em afraxzd I am betier off not te try to see whet I done; I have no
ez, When asked whether he "maight have changed the stzhilizer setting”,
he answered, "If I did not, I should heve. That rcally woula have boen the
first thing I should have done. I don't know whether 1t was changed, or whether
it was not. I don't remember doing 1t." then asked, "Do you think if you had
done thet you ecould have raised the nose of the ship?", he replied, "Well, I
do not see vhy it should not, becuuse it ~lweys acted very quickly to the tab,
to the,contrcl.” 'then asked vhethor he hed had any intention of making a
landing"in = direc*ion other than south tc nerth, he answered in the ncgative.

During the e-ptnin's first statement at Lisbon on March 5 he gave no estimate
of the angle of desecent of the aireraft. On the mormang of April 17, he
accompanied a test flight in a Panim Boecinz 31 1n ¥ew York and late that

afternoon at the hearing he stated that he "sat 1n the cockpit this morning

taking an angle, level, and then tsking an anglc of ‘:l:he glass where I last seen
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the beach gone out of sirht sac mr ki nn rngle about 159, That is the only wy
I could zive an estimeie on the angle it war ind”

The airport rmonnger  who wos stancire at che radiec in the rlirrort office
£t Lisrbem, slated that,'"At the time the vlane last reported on radiorhone,
1t waz approximately 2 to 2 miles sovthesst of Cabo Nuivo at cpproximately 500
feet, Feadine 1n a nosotherly direction. Ahout 10 soconds later{ I appﬁréntlv
had glaoneced aside for an instont, I ng'thu plene ot approvaimabely L00 fect
altitude in a shasp descent, estimrbed at 22°," e st.ted furtier, "The plane
continued in this 20° descent wnbrl it hit tho vmter, bubt becguse of durlmess
I ean't definitely shote whoether ihare was any leveling of® or act ot the end,’

Three witnesses (pﬂsse*gers) seated 1n th2 game cowportment on the porb
side of the plane, one of wvhem facing ferwnrd and the othor two facany aft,
testificd, One of these passengere sbated, "'s I turmed ny he-d from the wirdow
I saw the wing of the plenc skim along the watcr. It didn't go In, it skimmed

L

alonc, I ftumed my ncad awey from the vindoir + « » oI35 ™3 then that I re-
ceived thas series of shockss « « o Ancsier s»i2, "I looked dovm. I wos
T

walching the wmter belovve 1 saw the vars tip touchinz the waber. Even o that
point nothing made me think we were ceraching,”

The Pondr cormunirations reprosentative, awaitang the arraival of the flight,
wae on dutv at the rodio telephone .nd wns standing nzxt to the airport manager
11 the radio roem of the airaort cffice at Cabe fuive, anc observed the
airersft sapproxaimatoly 2%'m11€: distant., Ile strved th.t he overhnard o rodio

telephone communication from ithe Fandm lzuneh to the azreraft which wns acknow

ledged by the flight with the following remark, "I'il nckr a cirels to the cast

—g b = mar s =g R TTTaoA
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of the landing lights.,” The witness  stated that imediately after hearaing
this message he glanced ou and the aireraft bad already hit the water, "it
was just that quick afterward.” Vhen asked if he could guve any estimate of
the lapse of Zime in seconds cr minutes btetween the Time the message came over
and the time he sow the splash h. answered, "About thirtr seconds or less,”
Tne v1tness was not sure whose voice he had hecard, Caplain Sulliven's or that of
the first officer, but he stuated, "7 Lhanlc 1% was She Tirst officer, I don't
tmow why, but I think 1t was."

The ~ssistont tothe troffic mansger in Lisbon, a Portugvese hn spesks
Bnglish, w2s alse standin; by the airpert manager and sawr thie plane through
the window of the airport office., The radio man was 1r cormunicution with
both the flisht nnd the Pindm launch and aslked thz flight 1f they necded

-

flares co lend. Thas watness stated, "I thurk Pfirst he said, 'I need flares

m 4 moment = nicht flares'." He quotcd the flight os saying further, "Now
I'n going tc turn 1t up, I will tuen to face the wand to land," The itness
sa1d that he thought he say the plane mekine o left turn., He stated that,
"At that moment I sow the vangs turning up, & coulu sce a little anclination
of the wangs, more than norm:ls « » » « .and I saw the red Iight coming dowm
sbout L5%." (It 1c evideat that the witncss was referriry not only to the

longitudinal attitude of the plone but thot he saw the red nevigation light,

vhick 1& on the left wing, move dovmward as the ailrcraft was hcaded toward him

ané was steeply banked in the fanal turn, as descrabed by most of the passungers,)

The vitness continaed, "I just saw thc reda light stopping near the vmter, I

couidn't sec exactly the tane of the water, « o +Then I
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hecrd a big boom far away « . . . . farot of course I thought of a forced
landing . . . T was locking at Mr. Anderson (the airport manager) at my sie
and we were astonished trying to figure wnst It was.m

The fourth officer testifired that he had gore up on the flizht deck

15 to 20 minutes prior to the accident and he rcmembered that the flizht
was apsolubely normal: alszc the altzrtudes which he hiad ssen on the nava- .
gater's altimeters, the zir specd, and many othor incidentel things, in-
cluding tns first cfficer's report of a redio mecsape fron Pandm Lasbon %o
the captain tnat the landing Jaunch was at “nc north end of the larnding lighs
and he neoticed that the captain zcknowledged thms information. He testifixd
thot, "The capta'n began a gentis turn te the lefi. Feor scme rossecn, I
don's know what, whethor I heard somcthing, whetner scnsotie spoke to me or
whetner I was just lcoking arcund, I turned my head to the right and I :
neard a crash, ard thad 1s the last thing I recall but at no time had any
sensaticn of the ship being inean abnormael attitude.n

Further evigdence of the smogthness ol the Ilight prior tc rmect was
Turnisined by the tectirmony o7 thi: zssistont enginzering officer. He 1as
scatud ob Liis table on the fizight deci and roecalls thot the captain ves
ceocupying the port secat and flying tas azrcradt, ond tnau tae riret officer
we3 in his szat cn the shtirboara side. The onoineuring officer was also on
the asck. Tne sssistant engineering officer said he had not raceived eny
instructicns from the esprain and from his Yostomony 1% 1s cvadent that bhe
1d rot pay any particular attention, but kuew th:r ned lel dovm and &s

he expressed 1t, "There wae no aipping. If we were coming down at all, 1t
radual." He stzted {hat ne tock a look out the -rindow and M"it
was in the turn, becauce of the fact I could sce down on the ground ouv the

port iandows and cculd s»e the clouds ¢t the otnar windows. . . . JEvery-

thing cpocarcd ue be perfectly rormel zn every reéspect, includinz the airplene

e e -
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nad leveled off znd was oroceeding to laad and had closed ithe throttles.
That 1c why I looked up “o see vhouher 1t was time to give him power or not,
becausc of the throttles baing clored.t TWhen quectioned if tae ceptaln cut
the power himself, the witness answered, "Yes.! He sard thet ab tals moment
he heard =z snap, vhat it was “after I distinctly renembered seceing the
threttles moving back I heard the snap.t From this point he could nov re-
¢zll snything further uatil h: regained ConsC.OUCNESsS in the waler,

None of the passengers who gave stateuents ab Lisbon or nembers of the
crew who testificd at che hearing had any sensation of falling or sitnessed
any indication of the irpending crasn, ALl of uie wilnesces rsferred te
shove seemed to Shink that the sirerait was xn & normal wuraing giide pre-
paratory te landing, From his oesition oan the ground, one witness, the
alrport manazcr, eztimeted zhiz deegcert to have hzon 2’)0, rhzch rouid have

been eguivelent to a descent of baiwoun 3C0C and 4000 fect per minute. Had

1 0 - !
the sircreft been descerding at 207, cuch a descent should have been noted

g

o

craft been

cl

as unusual av lessb by members of the crew. Had the 21 zscending

at an angle of 45%, as stated by the captain, It Is reascncble to bulizve
that th: passz=agers weuld have become alarmed end cexrtainly members of the

crew would have become conseious cof the uwnusuzl stespness of tne descernt.

. Recovery and Examinaticn of thr Wreckags

Recovery of the mreckage was started the following morning, Febrvary 23,
and as parts were baksn fren the river they vere placeu on meart) Cazs de
Santa Apolonia Dock for subsequcht examination and study. The extent of the
damage to the alrcrzit stricture, as 1t exasted irmodiately fzllowang the
accidont, could not be determiacd with occuracy, as ihe acvion of the tide
on the wreckage while cubmerged, togother wtl. tae subseoguent salvage opera-

tions, undoubtedly contribubcd somewhat to 1ts further destruction.

-
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It appcars that the aircraft struck the water wath sufficrent force To
result in great damage to the hull ena the left wing, vhich was completely
shcared off at a point just outboard cf the ocutboard (No. 1) cngine. The
recovered portion of this ving revealed extensive damage. The complete

lotation wing tip section was not recevered. The remainder of the wang
structure, including the center section which carries the four engines, and
the right wing ard wing %1p, rsceived comparatively litile damage by water
impact. Engines Nos. 1 and 2, cowling and parts of the nacelles were torn
from the center section by impact amd 1n both cases the prepellers were
broken from the cnrine crankshaft. Engines Nos. 3 and 4 recelved only manor
1mpact danage and rére recoveread intact with the center section., The hull
was badly damaged and had sustazned a2t lecast two mzjor brezks - ons i1m-
mediately aft of the rear wrng spar and the other just forwasrd of the em-
pennage. The mojor portion of the hull between these tio breaks wsas not
recovorcd. That portion of the hull forward of the rear wng spar ard below
the flignt deck had disintegrated and nearly all of the hull bottorm ard the

a2jor hull structure wore completely torn avay. Dortions of the flaght deck,
however, werc recovered with the center section. Both hydrec-stabilizcrs
suffered major danage, the left one in varticular bheing badly mangled. The
severed ermpennage, which wes found some distance away from the main nortaon
of the wreckage, was recovered in comparatively good condition cxcept that
the outboard portion of the left clevator was missing and wss not recovered
and the left fin and rudder vere sheared off from the stabilizzr but were
still attached to 1t by the conbtrol czples. 'This severance vas apparently
caused vy impact with sonic heavy part of the disintegrated wreckage, such as

a part of the Ieft hydro-stabilizer or tho lo. 1 or No. 2 engine.
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411 rudder and elevater control cables had either parted during *i
separation of the empennage from the major porvicn of the wreckoge, oOr

rcmairzd intact and weer prllcd threugh the stakilozer siructuge, carrying

L]
]

»1tn them portions of the elnvetor comusrol mecharisnk.

An exomanation oé 2ll parts of the alrplans rccoversa “rom the river,
and a study of the vericus instrument mnd control setiings located on the
flight deck, revezleq not’'mng rhich weould explain ihs cause of the accident.
There were no signs of {fire or cvplosion in the wrrowege, ana there ere no

indacations of malicilous ftampering or csabotage.

Ir. view of the captaints stat-ment *ha® ne had lost elevator control
at the timc of apprcach tc tue landing arca, the salvoged elevator control
system parts and porticns of the horzizentzl tail surfoeces were returaed to
Yew York., Some of thuse parts were sthsecquently forvrarded-to Washington
lor further study by the technical staff of the Safety Burecu -nath the co-

operation of the Division of Metzlluryy of the Naticnal Bureau of Standards.

The Flewvator Centrol System
(Scc sketch on next page)

The elevator conmtrol systom of the Bocing 314 consicts of twe scis of
cables wnilch permit operation of the clevater tirough an irmatial renge of
approxamately 20° either side of the position of zere hinge momeont by means
of servo-tabs.é/ An additacnal 5° motion in either Jirection is attained by

L) . X o
direct opgration of *hs elzvator through the tergue-tube. Tho Tour ends of

o

the operating arms are also connacted Lo the torque~tubs by rmeans of four
indeperdeont spring-cartridges. The purpos. of tuesc cartridges 1s to permilt
the operation of the elevators through the normzl operating range by means of

the servo-tabs, vhale stall poermitting direet operation of the clevators

é/ Strve-tabs should not be confusecd witn trim-taebs, which arc separate on
this medel awrplane.
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throush the extramos of their operating range by menns of tbe torgue-tubs,
The only wndividusl fa-lures in the eable control systen which could
render the elevators tnoperet.ve ars the two cabdle conncctuing links which

ckage undamaged and intact.

[

G

were recovered frum the v

bles enables olither the captain or Tirsl officor, or

H]

Tha auzl sebt of ¢

f

both, to oncrate the svete 1n case any one cable feils. If cne of the

. -~ nd~ Ht
s2evo~tab gystoms ehoula becore inopcrativ-, tae other sed would operztc e
elevators snfficrently for confrsl, Even ihz failuce of the hiage bolt o.p-

porting the oporating aime, or the failare of the cctuating lover, vould not

deprive ihe alrplans complet:ly of elcvotor control, The failure of onc, of
cven @11 four of thz cartridges 11ovld not infliuvence the operation of the
glovator through the first 20° of surface rovement,

Sufficient parts of the elevolor econtrol syclem werc recevired to pormt
detaslad exrnination and shudy ang to ostablish bevord reason. blo deoust that

thz grstem -~ as functioning prior to impact. The cnly -lenent found to have
been brekern wns the rod ol the lower starhosrd spring certridge. This break
aad the eppesrence of hiving occurred somctime praor to the accident. However
this fainding 1s rot comsidersw tn be rolevent in esbtablishirs the cause of
the accident, incsmach as cven hod this czrtradre been brolen, zt would heve
had no effect on tle op rotion of the airplanc. Althouvgh tmis conclusion

scenec auite gpparent from a study of trz desizm of #nc ¢levotor control
systcm, I:—‘f ‘ertheless tae Beard arreanged with Ponin for speexfic taosts to
clarify this mauster bevond a coubt. During these t.sts, once or more of the
ceroridoes viere disconnectad and tro cpereizen »f “he elowator control svsten

Vres feund to rewiin normal,

SUMLERY AND AVALYSIS 07 EVIDIIGD

Mach consideration wes mven to Contoin Sallivan's dzscraption of the
+ . . ) - - 3
events mmmedietely precedang the sreshj; specifically, that while approachang

the larding area at 600 fect, the alrplene'c nose dropped for no explainable
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reason, and that subsequent endeavors on hxs part and on the part of the
first officer to recover from th: incr-asiugly stccper glide were of no

avail due to lack of eglevator control. A study of this airplanels structural
dusign, its flight characterisiics and 1%s onmcrational features fails to
alsclose an& reasonable exglanation for sucn behavior,

Even »f for somc unerplaznable ‘reason the crrplane und enbered a glice
undar tne condations doscraibzad by the eaptain, roecovery undoubtedly could
have boen attempted vith ot least a food chance of success by aecans other
than thz use of elevator conbiol. To verufy this poscibilaly, actual flight
tests were conductod at Huw Toric 1n fpril by Panen cn anobhor Boeing 314,
mith personnel ol the Buard and Caplain 3ull van participatiing as ohservers,
These tests provew thet rcovery from o zlide of the same speel and powe
conditicns es dooeribed by Captuin Sullavern, covid bo effccted very eosily
and without zppreciable loss of altitude by cather thne aszplication of power
or use of the tr_m-tabs,

Wasn gquestioned, Captain Sullivan did not recall vhether or not he had
nade eny endzavor lo rccover from the ~lide Oy mcans othzer than the use of
the clevator control, -lthough 'wider the assumed circumstances a prlot of has
abilaty end expcerieace should cerle-nly have ussd a2t luast the tria-tshs. In
thas, as in other respecls, his .ccoll:cticn of the cvenls urmediabtcly pro-
cndang the crash was uncertain.

Findings

1. The accigent occurred in the landing arca on the Tumus River at
Lisbon, Portugal, av aboul 6:47 pan. on Fobruary 22, 1043, resulbting .n
fatal injuries to 19 parsungors and 5 crovr mubors. 0f the remaining 8
pacsengers, 2 received serious injurics, 2 minor ingurzes, and 4 wore un-
mjured, whilc 7 menbers of the crev recoived injuries ranging Sror minor

to sericus. The eircraft, a Poeang 314 flying boal, NC 18603, wes dcmolished,
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10, There were no signs of faire or cxplosron An Lhe wwreekage and no
indiecaticons of malicious temmering or sabotage.

1. The werther, direction of thc wind, intermittent lightning flashes
*and reducec vasibilaity due to darknese cannot be considered as contribulory
to the acecldent unless these corditior influenced the captain to land from
enst Lo wesb, instend of with the lan?ln; lights from south ve rorth.

12. The eaptiin aindicated by his testimony that it was his intention
to meke his lnnding from south %o north efter cireling the area to the left,
However, tesvimony of the surviving passengors, crow members and other wite
negses indie~tes thut they theonght 2 lendang was beang cffected when the
crash oceurrad, Thers w.s definite evidence that the airplance was hezded
m a westerly darection at the time or impact vath the water,

Conclusions

.

The Board finds no CoTnVILLIING evidecnee thet *he aceident wos causod by
feilure of any part of the aireruaft, or in purticulor by a feilurc of the
control srstcm.

The captoin's recolleebioa of the behavior of the ~irplane, l.2., that
it entered an chnormally steep descent some time prior to makine conteet with
the water, wrs 0% "ride vrraimncee with th. rseollcecetiors cnd tostimonv of the
surviving merbers of the crcw and survivins regsengers. 5o indacation could
be found i1n the wreckoge of the control system which would ccecount for any
faxlure of the airplire te respord to the conirols. Had such o failure occurred
when the - ireraft was ot an alvatade of 00 feet, =5 the capbaia testified, it
15 logical vo assume that he would surcly nove hed some conversation with the
first officer or that he would have warned the other membsrs of the crew on the
flight deck of the impendii~ crash. furthermore, 1t 1s believed that h.d the
situation bcen such that the Tirst officer found it rnescessary to assist the

captain in an attcmpt to regain control, and hed the angle of the descent of

the aircrsft beer as severc as L5° from an altitude of 40O feet wntil it struck
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the water, to thirh the cantain alone testified, swrel;” cne ur Loth of the
unusual circumstances would have beon noticed by at lz2ast on= or nore of the
surviving nembers of the crevr. Also, this severc angle of dascont woald
undoubtedly have made an anprossien an th: shrviving passengers.

The darection of tne winu and Lhe éapldly gpprrachaing darkncess mght
have influcnced the rmaptain to larnd from ezst to west ot 2 richi zngle to
the landing lights. I7 such vas tne case, and in view of the marzinal day-
light rermasning, lle accader® mght woll have been the rosult of mlsguugmeht’
of altztuds whaile executing o turn proeparatory to lond.ng, which resulted in
the wing lip struking the wav re Althouch Copdain Sullivan's testinony doeés
not concide wath these comcluswors, .0 beslimory of rerbers of the crew
and p3asscnsors who survived docs at locst support this theory, inasruch as
they had no other theught then that tie airplane wos meking a normal landiag
at the tine of the acexdent. I 1s 1nconccivable that 21l of the w1tnesses
coule have had this 1pression cad the aivplanc descended from 400 foot at

- . Qo - 3
an angle swon aporoaching 457, as testifiod o by the captain,

[ ]

The description of events just prior to the erash, as given by Coptsin

V4
ck

Sullivan, w2s nol corroborated by any otar v vaincasce. s prob.ble that

the captainls inzbility to reecall accuretely the events nd detzils of his
acticns from the 400-foot altztude until straking iz water vos the rosuli
of mentel and physreal shuck,

If, as ctated by the eaptain, he -as nov atterpting to lond aend the
elevators did becone wnoperoiive, vhicl, mvostipatzon farled to reveal, he
erred in rot sttempting recovery bv use of the tri-tobs, Captain Sullivan
agreed an his testumony, ond subscquer b flizht tesls innucated, that the use
of the tram~tebs should have endblcd Lin to regain control of the eoirceraft,

1L, however, rs the preponderanc of evidence so stronsly andacates, the

captain was atterpling to land the airercft at the tome of ihe accident, he

erred in his Judgnent of the pnsition of the aircraft in relation to the
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water, Good airlins practice docs not allow a turn at so low an altitude
where a very minor error of judguent would rzsult in contsct with the
water,

PROBAEBIE CAUSE

It appsars that tle probable cauvse of this zccident was an inadvertent
contact of the laft wing tip of the aircratt with the wator while making
a descending turn preparatory to landing,
APPROVED:

/s/ L. Veleh Forue
L, Welch Poguse

/s/ Biward Warner
Edwnard Warner

/s/ Oswald Ryan
Oswald Ryan

/a/ Josh Lee
Joch Loe

Harllee Branch, Member of the Bozard, d1d not take part in the decision,



