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In accident involving en eircrart Of‘UPlth States rezistry, NC 12603,

a Boeing 31/ flyving boab, occurred in the Tagus River approxinalely 2 rales
east of Cabo Ruivo Airport, Licbon, Porfugal at about LE47 GMT (0247 Pels)

S

on February 22, 19432 which resulted 1n Jatal .njuriec we 19 passeng rs and

5 crew members. OQf the rensining 8 passencers, . received serisus injuriec,
2 minor injuries and 4 were unw.njured, while 7 members of th: cren roccived
injuries ranging from mnor to serious. The aircraft, sthach "@s bo.ng opura-
ted by Pan American-Airgeye 1a schednled air carrisr g~rvice 5 111 9035,

nd foym-s, Fare,

8]

between lew York, ll.Y.; Parrace; llorta; Lisbon, Poriugual;
was demolished,

TINTY™M o~ 1 =TT MT N AT T AT
COvNT™T o0 IUVESTISATIN

The Washington 0ffic: of ithe Civil Ae-ronaut_cs Poerd (horeinalter ra-—
ferred to as the Doard) recerved nob.ficeticn ¢f the acczd-nt thc night of

Februcry 22 and on Fobrusrys 23 imrtisted an irnvertir-abron in accordance
(3 J (.

with the provisians of Section 700 (&) () */ of {he Cavil Acrcnavtirs Act

of 1723, as amcncérd.  Two representatives of the Loard, Allzn P. Bourdon,
Chief, Inveoutaigation Divasion of the‘Safcmy Bureau, anc oward T, Dailey,
Teehnaical Jonsulitant to the Cival Aeronaufiics Roara, nioseenod Lo uh . fcene
of the accicent, leaving New York on Febriery 20 and arrivane &t Lisoon the
afternoon of March 4. In thn moantime Pan Amer.csr wac autherized bv th.

Board to procaed vaith salvage operations. A1l of the wrockaps kil was re-
covered from the river (as deposited on thz dock ab Cais dc Canta Apolonia,

Lisbon and ihiore remained under constant civil police guerd until Tor2lly

released to Pun Armericen Airuays by tie Safety Bur-au.

1/ Section 702 (a) (R) provides that 1t shall be the cuty of the Foird to
"Investigate such cccidenws ond report te the Authority th facts, con-
ditions and circumstmczs relating Lo each scc.dent and th: probublc

cavseé thereof .
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Hearaing
Captain R. 0. D. Sullivan, wno wes in corriand of the aircraft, made
his fairst formal statement regarding the cause of the accident to Conmamhr?
Paulo Teixeir Viana, & ropresentative of the Portugucse Governmnent at

Lisbon on March 5 in the presence of llr. Bourdon and Ifr. Railcy of the

Board. During the investigation at Iaisbon formal statoments were sccured

from the other six survivang riembers of the crew, five of the sight sur-

viving passcngers and ¢ight members of Pan American ground personnel.
. 2
In conncction with the investigation, a prlvate—/hearlng was held 1n
New York City April 16 and 17 before reprascntatives or the Board, Stuart

G. Tipton and Allcn P. Bourdon, presiding officcrs, Ralph A. Rced, Scmior

Air Szfety Investigator, and W. E., Koncczny, Aircraft Spceialist. At this

time direct testimony was taken from Captain Sullivan and four members of
Pan American operations and naintenance personncl and addational testinony
was taken from three nmerbers of the crew. "

Upon the basis of all the evidence accurmulated during the investigation,’
the Board now makes its rcport an accordance with the provisions of the E

Civail Acronauties Act of 1938, as anended. b

Air Carrier

LRIV

At the timc of the zccident Pan American Airways, Inc, (hercinafter
referrad to as Panim) & llew York Corporation, was operating as aon air carmer
under a certificate of public convenicnce and necessity and an air carrier |
operating certaificate, both issued pursuant to the Civil Acronautice Act of
1938, as ancnded, These certificates authorize PanAm to engage in air

transportation wnth respect to persons, property and mail botwceen various

points, including New York, Bermuda, Horta, Lisbon, and Foynes.

2/ Private hearings are held when for reasons of national sccurity public
hearings ere inadvisable.
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Fl-gh% Pereonns

The captain and commander of the flaght, B, 0, D. Sulliven, held an air-
I'ne transport pilot ecrtifacate, vith 0-7200 h.n, sngie and rulti-engine
land and sea ratings. He also held the Panan senior tivle of Master Pitot.
He entered the employ of Panim on Sep*ember 2, 132G, after serving approxi-
navely 11 ears with the U. S. Nevy durine vvhach *tame he had actzd as flight
insuructor and test pilot at various Neval Axr Stations throughout the
country. Iis total flying time on Bocins 314 egurpment vras anout 3273 hours
and hiS’tOﬁal firang fame vas 14,352 hours. He cormanced tne survey fl.oghts
Tor the Trans-Pacilfic roubte ard, with the ‘nauguration of the Trans-Paciflic
service, part.cimatea in 55 cuch pPacific crossuws belorc buing transferred
te the Atlantic Divisror. On tais cives.~n he commiended the Bermuda clippers
until_the i1nauguration cof lhe Trans-Aclan-ic services Prior to February 22,
_1943, he had, as captan, coplated 100 cuecessiul Allantic cressongs. His
last phyclczl exaring tzon, required by tne Civil Arr kepulstions, vas taken
o October 13, 19.2, and his conpany pre-devarture physizal on February 21,
1042,

First 0Zficer H. 8. Rush keld ¢ coirreaal gilot certaficate sith a
-0-C25 h.pe single-engine lard ratang. He was eaplored by Pandn on July 7,
1941.- He had logsed aprrorimately 1706 hours as conilot wath Panhnm, 24574
hours of this tim~ were on Boeing 214 equipment. His 12s? physical examina-—
tion, requizred by the Civil Asr Regulations, was taken on lovermber 19, 1942
and _has company pre~departure physical exarunation on February 20, 1943.

The usireraft

The aireraft, NC 13603, a Boeing 314, 4-crnzine [1ving boat, Serial No.
1990, manufacturad by the Boeing hireraflt Company,was delivered to Panim
n Jamuary 1939. It wvas powered by four Tright 3220~-14AB1 cngaines, each
with rated h.p. 1200 (ruxirmm except toke—off) and 1550 h.p. for tale-off.

They were equipped with Hamlton Standard, coastant speed, hydromatic,



full-feather.ng three-blacded propellers, A the
carcralt hiad bean Jlown o total of 8505 hour...

e thoar

—

The weather at ILasbon at the taime ol tie acsideat was cloudy, 1orhd in-
termatient showers, visibility 7 meles, 2ciling 45C0 feet “mth scattored

clouds et 2000 fuet, surrace wind TOJ 6 Imois. Th» tics v-as ehting st 2 Imota

Offici2l sunset vas at 102C (T (6:2C pemy) A thunderctorm had passed southd

2.

the Li.bon suction ot cbod 6:39 pune wovans T, and intcr.atuent lighiniar

flashes worz obscrvid 1728 the Z1xht by “he contiin, yossengers ond rember

of the crow., The rurfeac> vind 1wevaed cloclr oz fron 1T & imote at 5:50 Delle,

S _—
vo bhe £lazot as WOW

cround to " o kmots av 6:55 n.n., ond was rrjerted

6 knots just provious Lo lhe ez.ad.nt.

Historr of tho oo Ti%
kAo S e R ol

Trip Lo, 2035 originctnd . o Torl:, prescaded to Dcrmuds on Februery

v

21, end crraived at Loste ot 20:18 ewm. (H7T) on Ferruery <2, afizr a routine

-y

1.0t ook off Iora Tlorta at

flicht. After servzcing ond refusling the
11:42 2.n. (QIF) wilh sea condiiions &s follons: (hanndl siells Zron 2 to 3
feet high; surface vaves, rone; vind fron sovhth, 3 lmots.

~

Thie flaght mainbaincd —n 2llitude of cwprozanm-tely 7020 feet until it

approacied the nouth of the Tegrus Raveor, apprommatiely 11 milns

vhen a gradual let—ceowm wac .kde to zbcut 600 Loet. The Portumaesc altnoci-

-1

ties rocuirc that tins zliitude e rainianed rrort ths mouth of the ravoer to

the landing area. The Ilifht arrived ovor She aron At ovoud 1325 GIMT (5:135pm

Lasbon t:me-;)—/ houes ol 52 mrates after Lelie=off Trom Lorta and 15 ninutes

aheod of its esgtimated arrival time. Cince officinl sunsch was at C:20 puo,
Panfn's ground crew ¢t Lacbon nod sed onb oo usucl a sirang of landing ligats,

indicataing thit tne landing wns 1o be mcde from sovth to north., On this par-

>

ticular cccasron the light arrongement wao olizhtl s different fiom nmormal,

o

since *he extreme dovmvaad (scuth) lieat, whien wac usually groen in color,

J/ L11 tame rofsrred to hereinafior as Iasbon tinc,
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had bren repleced vath a vhate Jaght. The only” reason for thls chonge ves
that the grecn bulb had burmcd out and tue Panin stztaon substituted tae vhite
bulb. Captain Sullivan Indicafted an his tastimonv that the substitution of
lichts vas not confusing and had no bcaring on th> accidernt. This siring of
five lsnding lachts extended over a distance of epproxiuctely 4500 feet., At
the tuue the flighi arrived 1n the area 1t was still light cnough for the oir-
creft Lo be obs~rved plainly bv perscnncl in the PanAm leunch and on the shore.
The Panim launch hed patrolled the landing arca cast of the string of landing

-+

lights and hud laken 1ts stabion near the red lisht which woas the extreric up-

wind (north) 1z sht of the landing strip.

The lanuxng condxtions end baromectric nressure were given to the flight
by radio 3t 6:35 p.ri. end were ~clmoviedged wmih o statoment from the flight
that they would want flares whan both landing lightc irzre blinlked. ™hile pro-
ceedint 1n a northeasterly direction, at an estimated speed of 135 knots and at
an oltatude of between 500 and €00 feet over the arca, about 1% mles cast and
cbeam of the center light in the string of landing laishts, the axreraft made 2
descending turn to the left whach continued until 1t was headed in a westecly
dirrction vhen the left wirg tip skaimacd along tho surface of the vater, dug in
ard the plene craghed 1nto the river. It ronaired partinlld;r submergea Ifor ap-
proximatcly 10 minutes, then disappeared belowr tre surface of the river. The
PanAn launch, whaich bad been ganding by for the lanaing, proczedzd to the scenc
of tne accident, arravaing sbout 10 minutes later, ana began rcccue operations.
The Pan/m launch was joincd by a BOAC launch (Bratish) and enother PanAnm
leunch epproximstely 10 minutes later.

Witnesses

The first afficer (copilot), who vas at tue controls with Caplain Sullivan
and could have provad a valuable mitness, was onc of the 5 crewv mombors
fatally ingurcd. All witnesses, evcept the captein, agreed in general that

the course ana attitude of the aireraft secimed norrial until the tine of umpact.
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It sopears from the evidence that Just previous to «nd at the time of
the acecadeny, all nane newbers of the flight crew anc the supcrnumerary
ware on vhe flight deck and their spprosamate positions werc as follows:
Tnc captein and first officer were in thelr respective pilots! scats; the
second ofticer (navigator)was standing just behand and betiweca the pilots;
the thira officer 1vas standing behind the captaints seat; the fourth orfiecr
was sbendiag bchind the first officerts scat; the assistant cngineering
officor 'mas ceated £t tae cnginecrs! table: the first radio officer was ab
the radro stationy the enginecring ofizcer was s cated on one of the Jurp
secctsy the assislant radio officer ims occupying the other jurp seat; and
the supernunerary vas at the aavipgator's table.

Tha captair stated that he entered the Lisoon area ov:r wthe routh of
the Togus Raver 3t an altitude of about 600 feet and procecacd in level .
fl:zht 1n a northeasterly dirzction up the river on & course vhich took
him 2bcut l% mil.s east of the north~scuth string of lending laghts, He
scated in substance thot it was his intention to continue north over the
landing arca until he had passed the north end of the Innding 1ipghts, make
2 180° turn and relurn scuth to a point swiliciently south oI The vhate
lanaing laight to allow for a normal apnroach fer a scuth to nerth landing,
However, while he was sii1ll heeded ncrth ana shbovt Abean of the ccater laght
of the string of fave lruding lichts, the nosc of the plane scemed to drop
slowly. The captainstated thet he wos not alarm>d nor did he realize he
w25 1n trouble until he hao descended to an altxtude of about 400 feet,
when he noticed his aur speed 1ras about 135 knots =nd that the angle of
descent bhad increased to approximately 45°. He testafied thot he pulled back
on the elevator countrol cna found thal there 1ms no pressure whalever on the
control yoke. He stated, "my first officor, he grabbea the control' too" in

an effort tec assist him regain conurol. The captein stated that 1t was then
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that he was sure he was going to moke a crash landing zand deciced it vould
be best for him to absorb some of the shock with the vang; that, accordingly,
st 00 feet, he throttled his ergines and applied left z2ileron control, Fe
stated that he knew he had axileron cortrol tut was not cure about having rudder
control becausc he did not try to use the rudder; that hc di1d not know why he
did not use the trim tsebs or apply more tnwer to bring the aircraft out of its

-

descending sttaivude. Fe stated further vhat he hzd no conversation witl nor

d1d he make anv remarks to the first officer regarding the trouble. In Captain

Sulliven's firat form.l statement, given an Lisbon on ulerch 5, 11 days after

the accideni, he was asled why, ~*hen he 1us at 40O feet, he di1d not try to

remedy the nosc-dorm condition by acecelcraving the .ncines 1astead of throttling

thém, to which he replied, "I don't think 1t would be a wise thing to iry the

motors at thet altitude." Vhen guestioned at the nearing in licr York on spril

17 as to what, af sny“bhing, he axd to reganin control of the aircraft st the

tine he stited the plane nosed down to about L% at L,00 feet altitude, he an-

cswered, "I em afraid I am hetier off not to try to seec what I donec; I have no

ez, When asked whether he "might have cherged the stabhilizer setting”,

he answered, "If I did not, I should have. That rcally would have been the

first thing I should have done. I don't know whethcr a1t was changed, or whether

it was not. I don't remember doing 1t," Jthen asked, "Do you think if you had

done thet you could have raised the nose of the shaip?", he reolied, "Well, I

do not see vhy it should not, beciuse it ~lweys acted very guickly to thc tab,

to the,control,” 'then asked vhethoer he hed had any intention of making a

lending "in = darec*ion other than south tc northk, he answered in the negative.
During thc ecptein's first statement at Lisbon on March 5 he gave no estimate

of the angle of descent of the aircraft. On the morning of Apral 17, he

accompanied a tost flight in a PanAm Bocinz 314 in New York and late that

sfternoon at the hcaring he stated that he "sat in the cockpit this morning

taking en angle, level, and then tzking an anglc of ‘the glass where I last seen
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the beach going out of sicht sa0 mki-= nn rngle about W5%. That is the only wy

I could zive an estimate on the angle it war ind”
The airport mennger  who wns stancire st che redic ir the cirrport office
=t Ligbon, sloted that, "At the time the vlane last reported on rad:iorhone,
1t was approximately 2 to 3 miles soubhesst of Cabo Duive at acpproximately 500
feet, Feadinc 1n a nostherly direction. Ahout 10 soconds laterf I apparéntlv
had gloneed uside for an anstant, I sew the plene ot approximately 1,00 fect
altitude in 2 sharp desccnt, esvamsted at 20°," He st.ted furtier, "The plane
continued in this 20” descent unbil it 1t ths womter, but beccuse of darlmess
I can't definitely state whother ihsre was any loveling of® or aoct ¢t the end,”
Taree witnesses (prssengers) seated in ths same cowperiment on the pork

side of the plane, one of vhem facing ferwerd ana the othor two faecarny aft,

k-

testificd., One of these passengers stated, "'s I turmed my he=d from the wirdow
I saw the wing of the plonc skim along the watere It didn't go In, it skimmed
along. I turmed my aced awey from the vindowr « o » oI5 ™ms then that I re-
ceived this series of shocks. » « & Anesier s-1¢, "I looked dovme I was
watching the wmter belorvs 1 saw the virs tip touchinz the water. Even to that
point rnothing made me think we were craching,"

The Pendr cormunirat:ons roprosentative, awaitang the arravol of the flaght,
was on dutv at the redio telephone .nd vwns standaing nzxt to the sirport manager
1in the radio room of the airsort cfficc at Cabo Tuivo, ana observed the
aircreft epproximotcly 2%'m1155 distant. Ie stived th.t he overhnard o radio

telcphone communication from the PanAm launch to the acareraft which wrs acknows

ledged by the flight with the following remark, "I'l11l mak- a cirels to the cast
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of the landing lights," The witness  stated that immediately after hearaing

this message he glanced out a2nd *the aircraft had already hit the water, "it

was just that quick afterward.” Then asked 1f he could g.ve any estimate of

the lapse of Zime i1n seconds or minutes between the time the message came over
and the time he sow the splash h. answered, "About thirt seconds or less,”

The vitness was not sure whose voice he had heard, Caplain Sullivan's or that of

the first officer, dbut he stated, "I thinlr 15 was she First officer, I don't

know why, but I think 2t wos,"

The ~ssistont tothe troffic manosger in Lisbon, a Portugvese w/hn speaks
English, w2s alse standin; by the airpert managsr and sawr thie vlane through
the window of the airport office. The radio man was 1r cormunicution wit
both the flight and the PinAm launch and asked ths £light 1f thcy needed

co land. This watmess stated, "I thirk first he said, 'I necd flares

-

fleres

m u moment = nirht flares'." He quotcd the flight s sayang fuvrther, "Now

I'm going teo turn at up, I will turn to face the wvind to land," The witness

seld that he thought he sav the plane mekine o left turn. He stated that,

"At that moment I sow the vangs turning up, { coulu sce a little inclinction
of the wings, more thain norm:l, . » » « sand I saw the red light coming down
about L,5°." (It 1c evideat that the witncss was roferrirs not only to the
longitudinal attitude of the plane but that he saw the red nevigation light,
which 1s on che left wing, move downward as the aircraft was hcaded toward him
and was steeply banked in the final turn, as deccrabed by most of thc passungers.)

The vitness continaed, "I just saw the red light stoppmg near the vmter, I

couldn't sec exactly thc line of the watere « o oThen I
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heord a big boom far away . . . . . firot of course I thought of a forced
landing . . . I was looking at Mr. Anderson (the airport manager) at my sue
and we were astonished trying to figure wnst it was."
The fourtvh officer testified that he had gore up on the flizht deck
15 o 20 minutes prior to ths accident 2nd he rcmenmbered that the flight

wes absolutely normal; also the altrtudes which he had secn on the navi- .
gator's altimeters, the zir specd, and many other incidentel things, in-
cluding tne first cfficer's report of a redio mecsape from PanAm Lasbon to
the captein toat the landing launch was at Snc north end of the larding lighs
and he noticed that the ceptain scknowledged tms information. He testifind
thot, "The captsa’n began a gentle turn te the left. For scme rcssen, I
don'y krow what, whether I heard somcthing, whetner s-omesone spoke to me or
whetner I was just lcoking arcundy I turned my head to the right and I \
neard a crash, and tha*t is the last thing I rccall but a2t no time had any
sensation of the ship being in°agn abnormal atti*ude.”

Further evidence of the smocthness of the Ilight prior tc uroecy was
Jurnisned by the tectirmeny o thi: zssistaont enginzering officer. He 1as
seated b hae tablz on the fizght decik and rocalls thet the captain vus
cceupying the port scat aad flying ine azrcraft, ond tnatu tae rirst offacer
wes 1n his suzat cn the stirboara side. The enginecring offacer was also on
the aeck. The asssistant engineerinp officer said he had not raceoived any
instructions from thce ccptain and from his Yostimony 1t 1s cvadent that be
1d net pay any particular attention, buv kuew thor ned lel dovm and
he expressed 1t, "There was no alpping. If we werc coming down at z2ll, 1t
28 very gradual." He stated ihat ne took a loox out the wrandow and M"it
was in the lurn, because of the fact I could sce downt on the ground out the

port wandows and cculd s2c the clouds ¢t the otnar windous. . . . JEvery-

thing upocarcd te be perfectly rormel in every reospect, including the airplene

S e
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e had made o -urn and snjcoently, vo Mmoo use, he

and the ergines . . + .

nad leveled off znd was orocesding to laad and had closed the throttles.
That 1c why I looked up %o see vhauher Lt was time to gave him power or not,
becausc of the throttles bsing clorad.® Then quectioned if tae ceplaln cut
the power himself, the witness answered, "Yes." He said thet &b tnls moment
he heard a snap, that it was “after I distincily remembered seeing the
threttles noving back I heard the snap." From this point he could not re-
czll enything further uavil he regained consc.oucness in the water,

None of the passengers who gave statewents at Lisbon or nembers of the
crew who testificd at che hearing had any sensation of falling or .itnessed
any indication of tac irpending crasn. ALl of tre witnesces rsferred to
sbove seemed to thank that the sircrait was xn o normal turaing glide pre-
paratory to landing. From his ocsiti.n o the ground, one witness, the

1
i

alrport manazcr, eshimeoed Th

o
12
Q
m

cert to have heon 27°, vhich vould have
been equivalent to a descent of between 3000 and 4000 felt per rminute. Had
the ezircroft been descerding at 200, cuch a descent should have becn nosed

as unusual atv leasbtb by members of the crew. Had the aircraft been dzscending
at an angle of 45°, as stated by the captain, it is reasoncble to bolisve
that th: passengers wenld have become alermed znd certainly members of the

crew would have beccome conscious cof the unusual ctecpness of tne descent.

. Recovery and Examinaticn of the Wreckage

Recovery of the wreckage was started the following morning, Febrrary 23,
and as parts were taksn fren the river they ivere placea on wearby Cals de
Santa Apolonia Dock for subsequcht exanination and study. The extent of the
damage to the aircraft stricture, as 1t exasted irmodiataly followming the
accudent, could not be determiasd with occuracy, as vhe acuxon of the tide
on the wreckage while cubnerged, togother -mtl. tae subseguent salvaze opera-

tions, undoubltedly contributcd somevhat to 1ts further destruction.
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It appcars that the aircraflt struck the water with sufficrent force wo
result in groat damage to the hull ena the left wing, which was completely
shcared off at a point jJust outboard cf the outboard (No. 1) cngine. The
recovered portion of this tang revealed extensive damage. The complete
lotation wing tip scction was not recevered. The remainder of the wing
structure, inclucing the center section which carries the four engines, and
the right wing and wang tip, rsceived comparatively little damage by water
impact. Engines Nos. 1 and 2, cowling and parts of the nacelles were torn
from the center section by impact ard i1n both cascs the propellers were
broken from the cn~ine crankshaft. Engines Nos. 3 and 4 received only minor
wmpact danage and vere recoverca intact with the center section. The hull
was badly demaged and had sustazned at least two major brecks - one 1m~
mediately aft of the rcar wnung spar and the other just forward of the em-
penrage. The major portion of the hull betwecn these two breaks was not
recovered., That portion of the hull forward of the rear wang sper and below
the flignt deck had disintegrated and ncarly all of the hull botton and the
a2jor hull structure wcrc completely torn awvay. Dortions of the flxght deck,
however, werc recovered with the center section. Both hydro-stabilizcrs
suffered major danage, the left one in varticular being badly mangled. The
scvered empennage, which wes found somc distance away from the main nortion
of the wreckage, was recovered 1n comparatively good condition except that
the outboarc wortion of the left elevator was missing and was not recovered
and the left fin and rudder uvere sheared off from the stabilizzr but were
still attached to 1t by the conbrol cevles. T[his severance was apparently
caused by impact with soric heavy part of the disintegrated wreckage, such as

a part of the left hydro-stabilizer or thc No. 1 or No. 2 engine.
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A1l rudder and elevater control cablos had either parted during *he
scparation of the empennage from tae major poriicn of the wreckege, or

ranairzsd intact ard weer prllcd threcugh the statil.ozer suructuge, carrying
1]
]

v1tn them portions of the elovator comurol mecharism.

An exomanation oé 21l parts of the alrplane rocoversd “rom the river,
and a study of the vericus instrument wond control setuings located on tie
flight deck, recwveszied not’'ing vhich would explain tkc cause of the accident.
There were no signs of fire or cxplosion in the wrraiage, anc bhere 7ere no
mdications of malicious tampering or cabotage.

Ir. view of the captain's stat-ment *ha® he had lost elevator control
at the fimc of apprcach tc tue landing area, the szlvoged elevator control
system parts end porticns of the horzzemtzl tarl surfoces were returned to
New York. Some of these parts were subscgquently forurarded-tvo Weshington
ler further study by the technical staff of the Safety Burcsu azh the co-

operation of the Division of letallursy of the National Bureau of Standards.

The Elevator Centrol System
(Scc sketch on next pzge)

Thce elevator control sstom of the Bocing 314 consists of two scbs of
cables which permit operation of the clevater tnrough an iratial range of
appro:anately 20° either side of the position of zero hinge monont by means
of servo-tabs.é/ An additional 5° mosion in eithoer Jirection is attained by
direct opgration of *he elavator through the tergue-tube. The ¥our ends of
the operating arms 2re also connacted to the borque~tubs by reans of four
indeperdent spring-certridges. The purpos. of tuese cartridges 1s to psrmit
the operation cf the elevators threugh thz normal opcratlng renge by means of

the servo-tabs, wmale st11l permittang direct operation of the clevators

é/ Scrvo-taobs should not be confused wita trim-tebs, which are separatc on
this medel carplane.
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through the extrcmos of their operating range by means of ibe tocgue-tubta,

The only 1ndividusl fa-lures in tho eable corntrol systen which could

render the elevators (noperst.ve ars the two cable connccting links which
were resovered frum the yreckage undamaged and intacz.

Thz cazl sev of cables enables citiier the captain or firsl officor, or

bolh, to oncrate the svetew 1n case any one cable fails. If cne of the

sarvo~-tab gistoms shoula becore inopcrativ:, tne other set would operatc bl

‘

elevators siiflficzently Zor contrsl. IDver thz failurce of the hiage bolt wp-

porting the ov-razing arms, or thio failnre of the actaating lever, would not

deprove the alrplane complet

[}

v of elcvotor centrol. The farlure of onc, or

()

even 21l four of thz cartridgss 11ould not infiuence the opecrataon of the
elovator through the first 20° of surface rovenent,

Sufficient parts of the elevebtor centrol sysien were reccvored to parmit
detaulad exenination and study ano to ostaklish bevord reasonc bl. douct that
the srstem ~ 2s functioning prior to impect. The cnly -~lenent found to have
been broken wis the rod ol the lower starhesrd spring certridee. This break
aad the appearenee of hiving cceurred somstime prior to the accident. However
this finding 18 rot comsiderse tn be relevent 1n establishirz the cause of
the zccident, incsmach »s cven had this cartradre been brolien, =t wonld have
hed no cffect on tle op roatron of the airplanc. Albthough tnis conclusion

]

seenec auite epparsnt from a study of tr: deszzn of $a¢ elevetor contirol

hgl e 1A mt A <« ~ - _- ~ - - » =
systcm, revertheless tae Board arranged with Pondn for specifiic tests to
alar ~r 1} ] o - P e - - -

larify thiz mzvter bevond a coubt. During these tesus, onc or more of the
ot 3 - T4 m A
cerurianes vicre dasconnected and trnoe operstion »f the elowator control systen

vi&s found to reqiin norrial.,

SUMIRY AND AVALYSIS OF EVIDTICD

2 3 3 ~ ~ o ~ . - -
Mach consideration was mven to C&ntoin Sullavan's doscriptien of the
+ o A £ s

Svents imnedrately preceding the creshg spacifically, thut whilc approaching

the larding arez 2t 600 fect, the airplens's nose dropped for no explainable
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reason, and thet subsequent endcavors on ais part and on the part of the
first officer to recover from th> increasingly stccper glade were of no

avail due to lack of elevator control. A study of this airplane's structural
dusign, 1ts flight characteristics and 1ts oncraticnal features fails to
aisclose an& reasonable explanataon for such bechavior,

Even £ for somc unexplulnableAregson the arrplane nad entered a glice
undar tne condaitions descoaibzad Ly the captaan, recovery undoubtedly could
have baen attempted vith ot least 2 good chance of success by means other
than th= use of elevator conbrol. To verify this poscibilaity, actual flight
tests were conductad atv Nuw Yorik in Lpril by Pamnsn cn enother Boeing 314,
with personnel o) the Board and Caplain Sull_van participating as observers.
These tests provea thet rocovery from a glide of the same speed and powc
conditiens as deoceribed by Captuain Sulliver, covid be effectud very easily
and without zppreciable logs cof altitude by vcather tne esplication of pover
or use of the tr_m-tobs.

Wacn quastioneu, Captain Sullivan did not recall vhether or not he had
nade 2ny endzavaor lo rccover from the ~lide oy mcans othar Lthan the use of
the clevator control, ~lthough nnder the assumed circumstanccs a pilot of his
ability end expcrieace should cerlawnly have uszd at least the truu~tabs, In
this, as in other respecils, his .ecollctien of the cvernls irmediatcly pre-
coding the crash was uncertain.

Findings

-+

1. The accagent occurrsd in the landing arca on the Tisus River at
Lisbon, Portupal, av about 6:47 puat. on February 22, 1943, ;osultlng n
fatal injuries to 19 passungers and 5 creir mibaers. 0Of the remazning 8
pacsengers, 2 received serious injurics, 2 minor ingurizs, and 4 wore un-

njured, whilc 7 meubers of the crev received injuries ranging L£ror minor

to seriocus. The aircraft, a Coeing 314 flying boai, NC 18603, was dcmolished.,
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10. There were no signs of fire or cxplosron An “he wreckage and no
indicetions of malicious bamwering or sabotage.

11. The wecther, direction of thc wind, intermitbtent lightning flashes
*and reducea visibility due to darkneses cannot be considered as contributory
to the aceident unless these corditror' influenced the ecaphtain to land from
enst to wesb, instend of with the landing lights from south vo rorth.

12, The eaptiin indicated by his testimony that 1t was his intention
to mcke his innding from south to north after circling the area to the left,
However, tesvimony of the surviving passengers, crow members and other wit-
nesses indic~tes thut they thonght e lending was beang cffected when the
crash occurrod, There wus definite evidence that the airplanc was heoded
m a westcrly darection at the time o:r impact vath the wmter,

Conclusiers

.

The Board finds no conviuel s evidcnee thet *he aceident was causod by
feilure of sny part of the aireruft, or in purticuler by a foilurc of the
control srstcm,

The captein's recollce®“ioa of the behavior of the ~irplane, l.e., that
1t entered an cbnormally stcep descent some time prior to makina conteret with
the water, wrs ot -+ide vrrai~nce with th. rsecollcetivrs ¢nd tostimony of the
surviving merbers of the crcw and survivin: pe ssengers, o indication could
be found i1n the wreckoape of the control system which would cecount for any
fralure of the sirrlare to respord to the conirolss Had such a failure occurred
when the oircraft was ot an alstitade of 0O feet, &s the captain tesvifaed, it
1s logical to assume that he would surcly nave had some conversation with the
first officer or that he would have wmrned the other members of the crew on the
flaght deck of the impendii~ crash. Ffurthermore, 1t 1s believed that h.d the
situation becn such that the first officer found it recessary to assist the

capbain in an attcmpt to regain control, and had the angle of the descent of

the aircrsft beer as scverc as L5° from an altitude of LOO feet until it struck
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the water, to vhirh the cantain alone testified, swrel, one or both of the
unusual circumstances would have bcen noticed by at l2ast one or more of the
surviving nembers of the crer. Also, this severc angle of dsscent woald
undoubtedly have made an anprossion on th: swrviving passengers.

The darection of tne winu cond the éﬁpldLv appreachin: darkncss might
have influcnced the captain to lard from ezst to west ¢t a right angle to
the landing lights. I7 such vas tne case, and in view of the marginal day-
light rerasnding, llie accider® mght woll have been the rosult of mlSJuugmenL)
of altatuds whale executing o turn proeparatory to lond.ng, which resulted in
the wing lip striking the wat re Although Coptain Sullivan's lestinony doés
not councide wath these conclusvors, t.o testamory of rembers of the creu
and pzsscasrs who survaived does at lecst support this theory, anasruch
they had no other theught thaa that tie airplanc was meking a normal landing
at the tine of the a2ccident. I is inconceivable that 21l of the 1r1tnesses
coule have hal this 1mpression aad the airplane descended from 400 feot at
an angle owen approaching 450, as testifiod to by the captain,

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

‘4
cr

Sullivan, w2s nnl corroborated by any otar r 1atncasce. 16 probuble that
ths captain's inabllaity to recsll accurstelv the svenis .nd debails of his
actions froom the 400-foot altitude until straking the water 1Ts the rosult
of mental and phys:ezl shock.

If, as ctated by the captain, he “as nov attenpting to lond end the
glevators did becosie moperotive, vhicl investigation forled to reveal, he
erred in not sttempting recovery by use of the tran-tabs, Captain Sulliven
agreed in his testunony, ond subsecquert flacht tesls incucated, that the use
of the trim=~tabs should have enebled han to regain control of the aircraft,

If, however, rs the preponderanc of evidence so strongly indicates, the

captain was ettempling to land the aireroft at the t-me of the accident, he

erred in his judgient of the pnsition of the aireraft in reclation to the
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water, Good airline practice does not allow a turn at so low an altitude
wherc a very minor error of judgnent would rasult in contsct with the
water,

PROBABIE CAUSE

It appears that tle probable cause of this accident was an inadvertent
contact of the left wing tip of the aircratt with the water while making
a descending turn preparatory to lsnding.
APPROVED:

/s/ L. Vieleh Forue
L, Welch Pogue

/s/ EFiward Warner
Edward Warner

/s/ Oswald Ryan
Oswald Ryan

/s/ Joch Lec
Joch ILee

Harllee Branch, lember of the Board, did not taks part in the decision,



