Docket MNo. SA-89 File No. 523-44
CIVIL AEROINAUTICS ROARD
ACCIDENT INVESTIGATICN REFCRT

Adopted: Junc 28, 1945 Released: June 29, 1945

AMERICAN AIRLINES ACCIDENT - MEMPHIS - FEBRUARY 10, 1944

Summary
American Airlanes Trip 2, on a regular transcontinental schedule from
Los Angeles to New York City, while en route from Little Rock to Memphis,
crashed 1n the Mississippi River 18 miles southwest of Memphis Airport about
11:36 p.m., CWT, on February 10, 1944, The 21 passengers and three crew

members were fatally ingured and the airplane, a DC3, was totally destroyed.

The flight was observed to be at a normal altitude approximately
30 miles west of the scene of the crash. At a point 23 mles west of the
scene, the plane was observed [lywing very low. How long it had heen flying
low between these two polats could not be ascertained as there were no
known witnesses to this portion of the flignt. It epproached and struck
the river in an angle of descent of about 20° with the rléht wing slightly
low., Impact with the water, submersion and the extremely difficult salvage
operation caused an unusual degree of damage to the plare. Only 75% of the
wreckage is estimated to have been recovered. These conditions materaally

lamited the efforts of the Board's investigators.

Although a considerable period of time was devoted to the investigation
in order to gather all possible evidence, the Board is unable tc determanse

the probable cause of this accident. FA.A L?:&Tﬂﬂm

This report was prepared from the Board's investigation and the hearing held
at Memphms, Tennessee, February 22 and 23, 1944.
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NARRATIVE DESCItIPTION.OF FLIGHT AND ACCIDENT

American Airlines Trip 2, on a regularly sqhgduled transcantinental
flight from Los Angeles=te ¥eW-Yorks drrived at Fort Torth at 7:18 p.m.
CWT, February 10, 1944, where a routlne change of crew was made. Due o the
1n0perat1ve condltlon of the propeller de-icing equipment on the plane used
between Los Angeles and Fort orth, another DC3, NC 21767, vas placed in
service to continue the flight, whlch departed from Fort Wcrth at 8:20 p.n.,
one hour and 15 minutes behind the scheduled departure time. It departed
from Little Rock at 10:56 p.m., cleared to the Memphis Airport to cruise
at 5000 feet, and estimated arraival at Memphis as 1l:40 p.m.

Two persens observed the airplane at a point 30 miles west of the
Migsissippi Raiver, at which time the plane was on course and &t 2 normal
flight altitude. At 11:25 p.m., American's radio operator at l'emphis
contacted Trip 2 and requested that preparations be made to remove at
Memphis one Class 4 priority passenger bound for Nashville. At 12:31 p.m.
Trip 2 advised Memphis by radio the weight of the passenger and bazgage to
be removed. This was the last radio contact with the flaght and the crew
at that time gave no indication that they were encounterang any difficuliy.
The next known point from which the aircraft was observed was 2% miles west
of the river. This cbserver!'s attention was drawn to the airplane because
of the low altitude st which it was flying. The engines sounded normel at
this time. Although a careful search was made for other witnesses between
the 30-mile and 23-mile poants, none could be found. It was therefore im-
possible to determine at what point the airplane began to lose altitude.

One mrle farther on five persons heard and saw the airplane and believed,
either because of its very low altitude or an umisuzl noise from 1ts en-
gines, that it was in trouble. The attention of a United States shipkeeper,
on duty on a barge in the river, imzs attracted to the plane when it was at

an altitude of approximately 200 feet and approzching the west bank of the
river in a descent of approximately 207, wath 1ts raght wing slightly domm.
Tts larding lights were off, flaps and gear retracted. The moonlicht was
reflected from the river whlch made objects clearly visibvle to thas observer.
The airplane appeared to him to zome dom with an "awful lot" of @peed and

he was certaxn that both engines were running a2t the time the airplane plungsd
into the raver. It struck the vater at a2 point approxametely 300 yards be-
yond the west bank of the river 2nd sank almost 1mmediately. This occurred
about 11:36 p.m, CWT, approximately 18 miles southwest of the l'emphis Airport.
The 21 passengers and thres crew members were fatalily injured -nd the air-
craft was totally destroyed.

The shipkeeper on board the barge reported the acciadent to his chief,
who notified the United States Army Engineers' Office at West leunphis,
Tennessee, This office in turn notified the zirport officuals,

1t ~_came apparent to American Airlines persomnel at Memphis that
Trip 2 might have expericnced somc difficulty, when 2t 1l:44 pad. the [Taprnt
then slightly overdue, did not acknowledge a specizl weather report -'hicn
was broadcast. Trip 3,. a westbound plane flying in the Same 2rea, acknowl-
cdged receipt of this wedthser.brosdcast. The weather -s giver i1n t.is
special repcert for Memphis was: "Ceiling measured 3100 feet, higr thair
broken c¢louds, lower broken clouds, visibility 8 miles, light rain showers,
temperature 56°, dew point 53°, surface wainds south-southwest 12 m.p.h.,
barometer 29.82."



The United States Army Dngineers, upon being notified of the zccadent,
1mmediately started movement of the necessary equipment from tneir “est
Memphis Base to begin salvage operations. The first piece of wreckage
recovered from the aircraft, the door to the rear cargo compartment, was
found about 10:00 a.m. on February 11, and definitely established the
identity of the aircraft. Salvage operations began with a Unaited States
Army Engineers' barge, using drag equipment. They were joined later by
another crew, employing a steam—powered "clam shell." Assisting also
in the work was a United States Coast Guard unit, employing two watercraft
equippped for grappling. They searched as far as two miles down stream
from the scene of the accident. The Coast Guard also made a detailed
search of the river banks and recovered some of the lost baggage and
equipment. After it became apparent that further search was futile, salvage
operations were abandoned on the afterncon of February 21, 1944. #4n estimated
75% of the airplane was retrieved. The salvaged parts were in a badly
mtilated condition. The work of the United States Army Engineers and Coast
Guard was highly commendable in that a large amcunt of the wreckage was
salvaged under extremely difficult condations.

In a further effort to locate any parte of the aircraft which mght
have become detached in flight, an exhaustive 'search was conducted on
February 26 over an area 1/2 mile wide by 2-1/2 miles long, ammnediately
west of the river, over which.Trip 2 had passed -before 1t crashed into the
water. This search was condugted by a large group of Boy Scouts and
personnel from American and the Board. However, no parts of the airplane
" were found i1n the area.

THE, BOARD'S INVESTIGATION

The Fort Worth Office of the Civil Aercnautics Board received
notification at 12:30 a.m., CWT, February 11, 1944, and immecdrately
imtiated an investigation in accordance with the provisicns of
Section 702 (a) (2) of the Civil Aercnautics Act of 1938, zs amended.
(Hereinafter referred to as the Act.) Perry Hodgden, Senior Axr Safety
Investigator in charge of the Fort "orth Branch Offace, Safety Bureau of tr-
Board, proceeded to the scene of the accident, arriving there at 1-00 p.m.,
February 11, 1944. Salvage operations were already under way by the Upniteu
States Army Engineers., Psrts of the badly disintegrated azircraft and its
equipmert were under guaerd by the Army Engineers and were so kept until a
complete examination of all wreckage recovered from the river had been made
by investigators of the Board. It was estimated that about 75% of the
wreckage was recoversed by Monday, February 21, 1944, after which further
search in the river was zbandoned.

Hearln_g_

In connection with the investigation, the Board ordere. nibl
hearing in which W. K. Andrews, Chief, Investigation Szction, Salety Eurecu
of the Board, served as presiding officer, This hesriny s held ot
Memphis, Temnessee on February 22 and 23, 1944 and the follomng personusl
of the Safety Bureau staff participated: John M. Chamberlain, As<istaur
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Director; Jesse K. Fenno, Chief, Investigation Division; Ralph A. Reed and
Perry Hodgden, Senior Air Safety Investigators; Henry G, Boonstra, Air
Safety Investigator; W, E. Koneczny, Aircraft Specialist; George Il. French,
Meteorological Specialist; Kemneth C. Somner, Powerplant Specialast; and
Vietor M. Clark, Senier Reports Editoer. N g

t
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A SUMMARY AVD ANALYSIS OF TVIDENCE

A1r Carrier Certification Status

At the time of the accident, American Airlines, Inc., a Delaware
corporation, was' operating as an air carrier under proper certification.
The corporation was autherized to engage in air transportation with re-
spect to persons, property and mail between various peants in the Umted
States from Los Angeles te New York City, ineluding Little Rock and Mempfas,

Flight Persomnel Empleyment and Experience Record

The crew of Trip 2 consisted of Dale B. Francis, captain; Raymond R,
Majors, first officer; and Dovie Ii. Holyvbee, stewardess.

Captain Francis, age 39, was employed by American on lMarch 9, 1936,
was assigned as first officer on March 28, 1936, as a first officer and
reserve captain on August 17, 1939, and as a captain on October 13, 1942.
Ye held an airline transport pilot certificate wath a multi-engine land,
900-2700 h.p. rating, and had accumulated about 13,050 flying hours, 7374
of which were while in the employ of American. Approximately 4798 hours
of this time were on DC3 equipment. He had flown approximately 152 hours
ain the two months preceding the accident, and his last flight over the sub-
ject route was February 8, 1944. He had his last instrument check on De~
cember 7, 1943, and his last monthly qualification report was completed on
February 1, 1944. His last physical examipation, required by the Civil Air
Regulations, was passed on October 12, 1943.

First oOfficer Majors, age 25, uela a commercial ruiob certificate witn
a single-engine land, 90-270 h.p. rating. He was emglioyed by Anerican o
October 15, 1942, and was assigned as a first officer oa Webruary “7y L19LZ.
He had accumilated approximately 1911 hours of flight tiwe, acoul 312 of
which were in DC3 equipment while in the emplors of American. '*.s last pnysi-
cal examination, reouired by “he Cival Aur Reenlations, 1ms 2.35%5 21 June if,

1943
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Stewardess Holybee, age %5, nad beon L
February 19, 194<.
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The Axreraft Record

NC 21767, a Douglas DC3 twin-engined passenger plane vas mamifacti.red
by the Douglas Aircraft Company in 1939 and was owned by American at tne
time of the accident, The last major overhaul was completed on August 17,
1943, following the aircraft's conversion from an Army cargo plane %o 2
standard DC3. This overhaul was performed in accerdance with the standards
set by American and approved by the Civil Aeronautics Administration. The
airplane had been flown about 10,664 hours at the time of 1ts last overhaul
and approximately 1792 hours since overhaul, for z total of 12,446 hours.,

The left engine was last overhauled on December 23, 1943, and had been
flown approximately 427 hours since then for a total of 10,029 hours. The
right engine vas last overhauled on December 24, 1943, and had been flowm
about 427 hours since then for sz total of 9,252 hours. These overhauls were
completed in accordance with standards established by American and apnroved
by the Cavirl Aeronautics Administration.

The left propeller was purchased from Hamilton Standard on Septenmber
23, 1942, and was assembled, inspected, and installed by American. It nad
not been through coverhaul since 1t had logged only 490 hours and 30 minutes
at the time of the accident. The right prepeller was purchased from Hamil-
ton Standard on December 31, 1941. It was last overhauled on December 21,
1943, in accordance with American standards which have been approved by the
Civil Aeronautics Admnistration, and has since logged approximately 427
hours, for a2 total taime of 4871 hours.

Examination of the Company records revealed that the maintenancc o
this sircraft was satisfactory.

Weather

A very careful afiercast, +ras made of tne weatrrr, .- o teprs s e
by pilots who flew betwegen Memphis and Little Rock ne-. % 1w ol *he
accident. In taking into account all available informzi: BV TER - oot

clusive that icing could aot have been cncounterea; thAt 1. c or 1y [rord
traversed was mild; and that therc were no severe local uHUTﬂE’-LJ‘m: Rl y
mild turbulence. It 1s believed that no othor veatner condiiichs - x1°7T o
which could have contributed to the accadent. 1he flaght s disortch om
the forecast issued by American, after having considercd ihe Jorcenrt hy
the United States Veather Bureau. The Wrathe: Bureauw and Cemgen, forecastc
did not differ greatly, both anticipating worse weaths. then toegrn maira
actually existed.

Examnation oi the “Wreekege

Aircraft and Powerplart s;ccialists ¢f n- Roarg, assipuia )7 % ool

Air Carrier Meintenance inspector and enginiers of Amcricen Airiines,
Tyaght a-renautical Corporataon and Hamilton Suanierd Iropolicr Uonpiry
made detailed examinstione of all the recoverex parts of th. aiserslt,
engines and accessories. Nonc of these cxaminations r-vitied FIV ir..Ca-
tion of mechenical failure.

.‘+JS



As previocusly stated, extensive mangling and miizlating of the air-
plane occurred upon impact with the water and during the salvage process.
Most of the wreckage was retricved from the wmater in small pieces. The
largest portion of the airplane salvaged in one piece was the tail vhich was
attached to eight or ten feet of the fuselage., Even this was badly damesged.
Undoubtedly the speed with which the airplane struck the water cnused a
shattering effect, which, together with the damage caused by salvage opera-
tions and the submersion, resulted in a nearly total disintegralzon of the
Flane.

& sufficient number of pieces of the right cuter wing panel were re-
covered to account reasonably for that component, However, only 2 few
pieces of the teft ocuter wing conld be definitely identified. The coadivion
of the flap retracting system was conclusive evidence that the fiaps were in
the retracted peosition at the Hme of impact. Very little of either of the
alleron structures was recovered. The aireraft was not equipped rith an
automatic pilot.

Most of the center section could be accounted for. The Zvel tanks,
although badly crumpled and broken, could be identified. The dump valve was
broken and therefore its position mmer to impect could not be determinsd.
Fuel records revealed that Trip 2 had taken aboard 120 gallons of gasoline at
Little Rock. This provided a total of 410 gallons and reasonably precludes
the possibilaty that the plane could have run out of fuel. The possibility
of exhausting the fuel supply in one tank before switching to another was
considered. Experimental flacht tests have indicated that in such an event
no serious loss of altitude world bte likely to cceur during the interval
between the time of switching to another-tank ahd the restoration of power.
However, the possibility of fuel exhaustion camnot be positively sxeluded.

Almost all of the tail surface parts were recovered. Thess had sus-
tained appreciable damage duriny salvage operations. Particularly the
elevators were found broken up. A detziled examination of all surfaces re-
vealed nothing which would indicate failure or jamming 2n the air. Al11 of
the main surface control systems were accounted for, together with all cables,
except two ailercn cables which were broken at the wviecrnity £ the center
bell-crank of the right wing. The portions of cable located outboard of the
center bell-crank were missing. The breaks in these cablses, as well as
single breaxs in the rudder and elevator cables, are belleved to have been
caused by impact. As might be expected in a crash, some cables had jumped
their pulleys. One rudder cable was found jammed between the side of the
micarta pulley and its housing. It was established in collaboration with
the Naticnal Burean of Standards that in this case the jamming of tiwe cable
was either the result of impact or salvage operations. From an exemination
of the parts recovered, there was no evidence of melfunctianing of anv pert
of the flight controls prior to the crash.

Both the right and left sides of tne landing gear vere recovared and
evidence revealed that the gear wac in the retracted position., Ihen of the
instrument panel and many of the c.ckpit controls were not recoverecd,
Neither of the altimeters was found. ZExcept for the clevator ia. -rdizs~.z,
vhich was found set te 1f degrees doom, thore were no siznafacant Lndi-
cations from the recoversed instriments.
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The carbon dioxide cylinder (CO; boitle used for fire extanruashing)
was not recoversd. ‘Although there was no evidcnce that the botile had
failed while zn the airplane, tests made to determine the effscts of the
gas 1ndicated that had the cyllnder broken o been opened, no more sSiricus
effect than that of branging tears to the eyes and 2 tendency tovard
sauffocation would have occurred. This condaition could readaly have been
discerned by the pilcts and® remedied promptly. This gas 1s non-toxic.

The oxygen bottle was recovered intact and aithough the valve
connections had parted, allowing the oxygen to escape, there was notning
to 1ndicate any heat or fire, J

Both engines were broken free from the nacelles by the impact. The
right engine was more severely damaged than the left, indicating that it had
absorbed more of the inibial shock of striking the wat . This fact would
also indicete that the plane struck the water with the right vang low,
verifying witness statements that one wing was low, The right engine was
recovered in three mejor sections: The nose section, with the propzller
attached; the center or puver section, with several of the cylinder heads
knocked off; and the diffuscr or rear section which wss still attached to
the motor mount. The lefv cngine received much exterior damage but vas
recovered in one piece. Neither of the carburctors northexr air scoops
was recovered.

The propeller blades were all separated from the hub of the 12ft ergine.
Only two of these blades were recovered; howevor, i1t -z s deflrwtb]y
established through the markings and deformatlons that &11 of the blades
viere intact at the time of 1mpact The blades of the r19h+ propoilor
remaired attached to the nose scction. Following a prellmlncr* exaidination
at the scene of the accident, the propellers were sent to Fow Tork ~here the
Board’s Powerplant Specialiist, assisted by representztives of Aiwrican,
Hemlton Standard Propeller Company znd the Civil Aeronautics Administratien,
determined that the pitch setiings were approxaimately 36°. TIhe pitch
setting for ncrmal cruising in level flight is approximately 29°. Two flagnt
tests were made to determine the fiight conditions under which a pitch angl=z
of 36° might be obtained. Not knowing the amount of horse power being
developed at the time of the accident, 1t 15 not possible to make a
conclusive statement; however, 1t was found that the planc would nsccssarily
have had to be traveling at cruising or higher speed, estim2ted to have been
165 m.p.h. 2t 1000 r.p.m. and 1in 2 nose-down attivude undcr partial power.
The angles of the propeller blades and the abrasions, nicks and scratches,
when compared o correspending marks on the rocker boxes and cvlinders,
definitely indzcatc that somc degrec of power was boing developed by both
engines or that 2t least 2 *zgh degree of rotational nomcntum emisted at the
time of impact.

The parts of both propellers were then submitted to the National Surecu
of Standards to detcrmine 1f there were any indicaticns of mechanical
fatigue, failure or defectivc workmanship. No evidencc was found in these
tests vhich would in any way andicate failure prior to impact.

The enganes immediately upon being sidlvaged irere teken Ly the Beard's

Powerplant Spccialist to the Shelby County School of Acronautics, "Thitshaven,
Tennessee, where they were partisily dismantled and given a proliminares
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examination, Later they were %talien to the American Airlines shop 1n New )
York where-they were given exhausiive tests, includimg & complete teardown
inspection, under supervision of the Board's Powerplont Specialist, These
tests revealed no indication of powerplant failure,

Clinging to personal luggage were two bits of feathers, - Accoriing to
the report of government agencies whach studied the feathers, one was
1dentifred as coming from a "Lesser Scaup Duck!, another from a "Snowy
Cwl." Teither of these trres of feathers was used in the passenger pillews
carried as part of the plane's equipment. It is possible that tae feathers
became attached to the luggage vhile in the water. Althou-h these bats
of feathers are not considered sufficient evidence in themselves “hat the
airplane colladed uith birds, such a possibility cannot be entirelr dis-
counted,

Seventeen specimens from the airplane uhich warrantezd further study
were submitted Lo the Federal Burean of Investigation for analrsis, but these
tests also revealed no clues as to the possible caase of the accidgent,

Witness Statements

.

Eight known witnesses who observed the flight just prior wo the accident,
including one who saw the aircraft crash into the river, :zave festirmony at
the hearing., All of the witnesses stated that the visihility was good,
with intermittent clouds, and that the moon was vaisible except al short
intervals. All were guesstiosed as to whether or not ther had seen or heard
any mass flocks of migratory bairds, or had observed other cireraft, rncluding
ballcons of any sort, in the vicimity, at or near the Tine c¢f the accident,
All answered in the negative, From their testirony it &s evideat that the
landing lights of the airerafi had not been turned on, that no perts were
seen to fall from the airplane, and that no flames or srmoke were visible
to any of the witnesses, excent as described by the one knowm witness to
the actuval impact —1th the rater,

In tracing the flight along its course 1%t was found that tme
1ntnesses observed it about 30 wmiles west of the raver, apvarently on course
and at what appeared to them to be a normal altitude., Both staoted that it
wag sometime after 11:00 p.m. The next 'mon witness observed the flight
about 2% miles “rest of the scene of the accident. He stated that his
attention uas attractzd to the ailrplane only on account of =is unusually
lov altitude. He estimated the tame as slightly after 11:20 p.m,, adding
that the airplane -as headed east and tnal he could see the navigation
lights blinking, He stated that he heard the engihes an’ that thev sounded
Mlike 1t always had scunded.” After the flzght had procecded apnroximately
one mile bevond tnis -mibnsss, five other persons ir very eoid successlon
heard and sauy the flight, and revealed by their teslirony that they thought
the plane was in trouble,

T o boys, who uere valking on a road, estimated the plane's altitude
as 500 feet when they first observcd it, and hoth ecreed that the enzines
seemed to be running normally, They testified that thev could not see the
body of the plane but that after i1t had passed overhead the; hsc remarked
about the beauty of the "blinking" lights, ithich thev described as red,
green and tvhite. Their attention was again directed to vhat thev described
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as the engines "backfiring", and that when they looked up again 2t Mwas
falling . . . 1t went on across the levee." Both boys said it appeared

to them that the plane "was going down spinning." However, after their
further testimony that they had not seen the body or wangs of the airplane
and that all they had actually seen was the blinking lights, it seems
apparent that their thought that the plane was "spinning" was an dllusion.
This "spinning” was not substantiated by the testimony of any other
witnesses who observed the airplane at about the same time.

The next witness stated that his attention was drawn to the aireraft
because "it was very low", and that when he first observed the plane the
engines seemed to be operating normally. He said that suddenly "the
motor cut off", and when asked if he meant both engines, he ansiered, "I
couldn't hear anything else." The engines, he stated, then "picked back
up" for "just a few seconds, and immediately after 1t picked baclk up there
vas loud noise . . . . roaring, bzzz and a pop off, bang, bang, right behind
the noise. After 1t popped off the plane was headed over the levee then,
and T couldn't see no mere of zt."

One of the last persons to ses or hear the flaight before 1t crashed
1nte the river stated that he and his wife heard the plane "arfully low',
and discussed the possibility of it hitbting theair housc. He added that
he looked out of the bedroom wandow and remarked to his 'nfe that the pilot
must be "having a lot of irouble." He stated that the plane vas making an
unusual noise, "a rattling noase", which he described 2s & constant banging
comparable to the noise he "rould expect in the burning ocul of a comecting
rod bearing in an automobile engine. He further described 2t "like netal
hitting, just a constant noise from the motors. The motors wcre making
unusual noise." He stated that he only got 2 glimpse of the plane as it
passed his bedroom wandow, and that he did not notice the attitude of the
airplane as 1t passed. He expleined how a few seconds after 1t passed over
his house, he heard a "terrible noise" which he believed was the airplane
crashing into ths raiver.

A United States shipkeeper, on duty on a barge tied up on the Arkznsas
bank of the Mississippi River, was the only knovn witness to the zctusl
plunge of the plane into the raver, which, he stated, occurred about
300 yards east of where he was standing. His attention was directed %to the
airplane when 1t was approximetely 200 feet high and zbout 100 feet west of
the west bank. He added that "it sras a little cloudy” but that "the moon
was shinming." He indicated by his testimony that the visibility -ras good;
that the moonlight was reflecting off the river:; that the zirplane was
"coming down with an awful lot of speed", and that "2t had = whistling
noise something like you vould set a sky rocket off." He vas definite 1in
his belief that both engines were rumning, and that they continued to do so
until the aircraft struck the watcr, at an angle of about 20° with the right
wing slightly lower than the left. He explained that upon impaci 1t
"exploded", and described the explosion as though "a ball of fire shot out
in front of it." He declared that the aireraft sank almost immedaictely,
adding that he "had a good clear view of it . . . . nothing vas in my way."

From the testimony of the witnesses 1t ssems reasonable to assume that

the flaight was proceeding normally when observed by thc fairst two iitnesses.
Even though the third witness estimated that the plane might have becn low,
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he believed the entines sounded as thougn they were furctioping in :

usual manner, It appears evident, however, that at abcut the sa:v Tuime

the boys heard the engines "backfire" and saw the airplane Yfalling", .
it was observed by the next 1atness whe staited that "the motors cut @
off o ¢ + » plcked back up and the 21rplene disapneared owvey the lcovec."

This testimony, along wath the statement of the last witness vho heard

and ssw the approcach to the river and the actual crash, indicates clearly

that the airplane was losing altitude wth ccn=1derab1e ferward speed

end with at least some power from one or both engires until 1t strvck

the water,

a po.

‘ DISCUSSICY AND FINDINGS

* The report thus far nes deali with the eliminstion of sever-wl of ihc
vogsible causes, Other possible causes also were considered by
Board, as followss

Tvery avarlable means vas used by both the govern“ﬁai and Amer-can

Axrlines tc determined the possib:lity of sebotage, All persons -/ had
any connection with Trip 2, or iis persommel prior to th_ flazht, rere 1n-
vestigated, including those who supplied food for the flaght. Wo cvi-
dence was found of any form of sabotage.

An imvestigation 7es made to~determine 1f any oarra;e belloons might
have been 1n the vicimity et the time of the accident. tu no recHrrd ™as
found of any such.

In the absence of sufficient evidence sapportinz sny onc esn.:
consideration must be given to three possibilities, all of ~hzaek —"zre i
given comprehensive study and none of which is SqulLlQQt-W cursor ned o
exclude the cther two, These are malfunctronain: of the ciree. jamive
of the controls, and collision with birds.

Ergine Malfunctioning

Some of the witnesscs stzcze hasnt drw e & ruwewu-1 cords 2oming
from the engines. Thise sovnds to which tne drne-coes refermioc oruld
have been causad by intenticnal manipulaticn of the throw l-s by the

piict, Had the elevater combrol system jemmcd, as discu-s-d xn tho m3xt
paragraph, the pilot mlght have been usaing the throttles *o 2518 wn !

getting longitudinal control. As previcusly discusse:r, - ~¥ESsLAVE
dxamination of the engines and engine =ccessories "= "G o rLTRBL
no evidence of structural or functional f-ilure, “roine mal v flurnnp
as a possit L cause in 1hich a ¥ re-o landin, wa. k> © 1 ToIT i
further discredited by %hc facts that the landing lrg s ~vov v

.?he flaps were not extended d‘d.ﬁht Qescan” TS UnLl eIl YT raee i,

Jamming of tnc Controle

a detaided examinacion of 211 contrel systonc vove Da o
any fzilure ar I}Lght. Howrow 2, sinece Lhe unilorm <ot "Lglss
of the ~irplare ruFIsats the porornility o Ises of zumro
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Tailure of the elevator.system, an cxhaustzive study of ths systen ies

made, : '
Had the pilot experienced any difficulty with longitudinal control,

in‘ail probability he would Ieve endeavored to meintain flight, altitude

either by varying the power or by use of the elevator tab system, It was

quite defimtely established through examimatzion of the wreckage that

the elevator surfaces were working freely with respect to their hinges.

Therefore, the only other possibility of failure would be in the

elevator controls, such as the column, cables, pullecys, brackets, etc.

If this had happened the inherent flexibility of the system probably

weuld still allow a certain movement of the elevator surfaces by the

nermal use of the tabs. The actuzl posaition of the tabs could nct be

determined due to impact or salvage, or both., The tab indicator in the

cockpit showed 2 120 noseedovn setting. In this instance the setiins

found corresponds to a setiing 'hiich might be expected in 2 norrmsl do-

scent from cruising aititude, and therefore 15 considered 31gn+flcﬂnt

Had the pilot found it nocessary to maintain altitude by rzans of thc

tabs the setting would have been nose-up. Furthermorc, there was no

‘evidence of more then normel power being applied durine the pericd just

preceding the crash.

Farlure of the ailsron or of the rudder syscems vculd not rendar
the aarplane totally uncontrollable. Therefore, failarce of eithzr of
these systems would not account for the actual flaght ;-*. tkon %v the
airplane prior t¢ the crash. OSimultanecus failurc of tuz cilerer nd
elevator systems by jamming at the control column is @ rocsonak’c ~ossi-
hilaty; moreover, any other combination of simultaneous faiiucce ould be
urprebable.  Taking into consaideration these facts, failurc in any nart
ol the flight control system appears improbable.

Collaisicon with Birds

There 15 a possibility that the pilots, for some uncxplarned redson,
became unexpectedly incapacitated, This 1s indieated by the fact thnh
the pilot did not appear to atienpt control of the flight path. The'
landing laghts were not on, the flaps “vere rctracted and flares vierc
being used, things which normally might be expeected were the -ilet
attempting to land.

Consaderation is therelore given to the possinility of 2 bur
collision. There are cases on record wherc birds havz :iuraily
trated the mndshrelds of planes, as well =g strilan. v C
the plane, lesvang dents in 1o adlrg edges, nese szetion, ond o
of the aireraft. Pilots havz been temporarily incapacitated by
impact or injured from flyirz glass as a resulet of this hzzzord. 1. .
the present time there 18 no record of airplanes actually ~rashane as ©
result of cocllision wmth birds. Pilots have, hoever, made :—cca tﬁo”ﬁrv
landings after berng struck by birds. Had the plane struck bi. ds 13telr
remaiping visible evidence could be expected duc to the "moaing ¢’ foeet
of the river. Only a wvery small plece from the imandshicld -ras recove:cd.
Had several birds, such as ducks or geese, penetrated The -andshizlid,
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would have been possible for both pilots to have been termporarily in-
capacitated, While this general area was known to be frequented by
migratory birds at that season of the year, no witnesses could be found
who had observed birds flying or heard them at the taime of the accident,
It is not known whether both pilots were in the pilots! compartment at-
the “ime of the crash, Although collision with birds 1s a possibility,
there is not sufficient evidence in the present record to raise such a
possibility to the level of z probable cause,

The possible consequences of this type of hazard are readily under-
standable. The technical Development Division of the Jivil feronautics
Administration is conductineg an extensive project directed toward the
development of an airerzft -:indshield which will withstand the impact of
birds. The significance of this project increases as tne speeds of air-—
craft increase,

With all the forrgoing facts anc ccnsiderations in mind the Board
finds that:

1. An examinatiirn of sach parts as were recovered gave no evi-—
il chanic r2lure of © ire ngir r th 1 '
dence of mechanical f..21 f the aircrafb, the engines or the propellers

2. The plane lo~t altitude with consgiderable formward sneed and with
at least some power f-cm both engines until it struck the vrater at an angle
of approximately 20°.

3. There was ho fuel shortage.

L. The flight nad proceeded normally up to the time ol 1ts last
radio contact -thich was approximately § minutes prior to the crash.

5. Vhen the eirplane -;as at a point within 2% miles of the scene
of the accident iv was observed flying at an altituce lomer than normal
for tnat point. There was no evidence to indicate how long tne air-
plane had been flring at such an altitude or the reason for such low
fiaght.

6. The weather in the area and at the time of the accident was
satisfactory- for contact flight.

7. The evidence indicaled that no lancding vas being ~ltenpred »t
the time.

8. There was no evidence of sabotage.

9, There was no evidence of escaped barrage ballcons or any other
airecraft being in the vicinit+~ at the time of the accident,
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PROBABLE CAUSE

The Board is unablie to determine the probable cause of this aceci-
dent upon the available evidence which has been collected ir the present
investigation, Search for further information will continue and in the
event that additional significant evidence 1s obtained a suplamental
report will be issued.

BY THE CIVIL AEROIAUTICS BOARD:

/s/ L. Welch Pogue
L, Welch Pozue

/s/ Ecdvard Varmer
Bdard VTaraer

/s/ Osiraic Jre .
Oswald Pyan

[s/ Josh Tes

Josn ILee
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