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Released March 28, 1950

AMERICAN AIRLIMES,

The dccrdent

American Airlines® Tlight 402, A Con~
vair 240, aireraft N-94266, crash landed
3.6 miles east-northeast from the Memphis
¥upicipal Airport, Memphis, Tenn., at
1313, June 22, 1849. Although the air-
craft was extensively damaged, no fatal-
ities were sustained. Thirteen of the 41
passengers and one crew member received
serious Injuries, and 18 passengers and
t¥o crew members received minor injuries.

History of the Fiight

The flight originated in Fort Worth,
Tex., 0908, June 22, 1949, and made
scheduled stops at Dallas, Tex., and at
Texarkana and Little Rock, Ark., arriving
at 1255 in Vemphis, Tenn. Prior to its
departure from Fort Worth, the aircraft
had been given a thorough pre-flight and
& 130-hour inspection during the course
of which all items concerning aircraft
énd engine operation were found normal,
or corrected. During the trip frowm Fort
¥orth to Memphis, the aircraft operated
sstisfactorily.

A new crew was asslgned to the flight
et Memphis, which consisted of Captain
Edwin H. Hatch, First Officer Nerman E.
Lundeen, and Stewardess Yvonne Hanavan.
At 1304, the aircraft was taxied from the
ramp for a continuaticn of the flignt to
¥ashington, D. C., and intermediate
points On board were 40 Dassengers,
plus one infant in arms, 2,820 pounds of
fuel, and 1,331 pounds of mail and car-
go. Total aircreft weight was 38.893
pounds which was within the ailowaeble
limit, and the load was s¢ distributed
that the center of gravity of the air-
craft was within the certificated lim-

its
The flight parked near the southwest

end of Runway 2 for the accowrplishment of

1All times referred to herein are Central Standard
and based on the 24~hour clock.
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the before takeoff check of controls and
engines. All comporents of the aireraft
were found to operate normally. Wing
fiaps were then extended i6 degrees, the
aircraft was taxied on to the runway, and
at 1311, tne takeoff was started. Ceil-
ing over the airport was 3,000 feet;
visibilizy was 15 miles, temperature, 90
degrees, dew point, 74 degrees; wind was
from the northeast 8 to 10 miles per
hour, end the barometer reading was
29.82.

After 2,700 feet of taxeoff roll the
gircraft became eirborne with an esti-
mated alr speed of 120 miles per hour, bui
at an altitede from 20 to 50 feet the
right engine failed and the right pro-
peller automatieally feathered. Retrac-
tion of the landing gear was accomplished
after momentary hesitation as the fiight
continued stralght shead, gaining alti-
tude very slowly. It pessed over the emd
of the runway at about 50 feet,.

A power transmission line, 11,700 feet
from the start of the takeoff roll, was
Jocated across the fligkt's course. Twe
towers of this transmission line between
which the axrcraft was flown extended to
an elevation of 371 feet, or a height of
111 feet ahove the southwest end of Run-
way 2 from where the takeoff was started.
Elevation of the lowest point of the top
series of wires as they hung between the
two towers was 335 feet or 75 feet above
the southwest end of Runway 2. The
Tlight cleared these wires at this Ilowest
point by 10 to 20 feet.

Just before flying over the power
lines at an axr speed of 110 miles per
hour, a slow retraction of the flaps was
started. Afte~ crossing the power lines,
the air speed fell to 105 wmiles per hour
even though the left engire continuen to
develop full takeoff power. Mot being
able to hold altitude, a shallow right
turn was made te relatlively clear ter-
rain where the sircraft was crash lended

(1)



2 Accident Investigation Report

13,713 feet northeast from the starting other sets hed almost completely sepa-
point of the takeoff. The alrcraft slid rated. The safety belt for aisle seat
over the ground for a distance of 217 No. 11 was broken 7-1/2 inches from the
feet, skidded over an embankment and a buckle., A piece of the belt when tested
highway, then came to rest. withstood a load of 1,030 pounds before
Control tower personnel had observed Talling, which was in excess of the re.

the feathering of the right propeller and | quired strength of 1,000 pounds. 0f all
the slow rate of e¢limb. Feeling that the | injuries sustained it was found that the

aircraft would not remain airborne, the principal omes included the head, spine
airport controller instructed another adr | and lower chest.

carrier flight, ther on a landing ap- After completion of the examination
proach to Memphis, to circle the Convair &t the scene of the accident, the ailr-
so a5 to keep the tower advised of 1its craft engines, Pratt and Whitney

position. Instructions were immediately R-2800's, were transported to the Ameri-
transmitted to the field's fire and crash | can Airlines?' overhaul depot in Tulsa,

personnel following which the city fire Okla., where disassembly and functional
and police departments and hospitals were | tests could be accomplished. No defects
notified. Since fire and crash equlpment | were found in the left engine which

had actually been dispatched while the could have resulted in power failure
aircraft was still in filight, it arrived during fiight, all items of damage beirng
only two or three minuntes after the the result of lmpact. In the disassen
crash. Fire which started in the left bly of the right engine, however, the
engine nacelle after landing was quickly 01l feed cavities in the impeller shaft
extinguished, and prompt medical atten- thrust bearing were found clogged by oil
tion was available for all occupants. sludge, apd as a result of this condi-
Although the stewardess had recelved tion it was found thatv the thrust bear-
minor injuries, she, with the ald of one ing had failed from lack of lubrication
of the passengers, had opened two emer- This had permitted the impeller shaft fe
gency exits. She had then deplaned all meove rearward .150 inches which placed
passengers. Thirteen passengers and one the impeller split ring in contact with
crew member received serious injuries, the supercharger intake insert liner.
and 18 passengers and two crew members This in turn interrupted the flow of
received minor injuries. fuel into the induction system.? A1l
other defects noted in this engine were
Investigation the result of crash damage. The patter

of breakage and damage of the two pro-
pelliers was consistent with the ¥nown
facts that the left engine had been
developing power, that the right had
failed, ard that the right propeller ha
been feathered.

American Airlines was in the process’
of reworking the impeller thrust front
plates and impeller shaft thrust spacers
at the time of the accident to provide
greater Iunbrication for the parts con-
cerned. This reworklng was accelerated
after the accident and by the time of th
hearing, which was held as a part of this

Considerable crushing and tearing of
the external parts of the alrcraft re-
sulted during the course of the crash
landing. Leading edges of the horizontal
stabilizer and the right elevator were
dented, buckled, and wrinkled. The en-
tire wing, including ailerons and flaps,
was similarly damaged, the leading edge
beilng badly crushed and the bottom skin
scarred and torn. The fuselage was bro-
ken at Station 227. From this break for-
ward the nose section was deflected ap-
proximately 45 degrees to the left of the
remainder of the fuselage. 8Skin and =2 .
structure forward of Stition 607 was ex- investigatlon June 22, 1949, the work ki
tensively torn and wrinkled. Eoth engine been accomplished on all engines in i
nacelles were badly erushed. The landing | ———
gear was found fully retracted and the 21y the B-2800 engine, fuel 1s introduced into the
wing flaps up. induction system through a series of holes in a slingr

Considerable damage also resulted to | LiIE0% il Impeller shari e muel resches i
the interlor of the aircraft. Floor peller shaft which 1s called a Psupercharger intay
beans, hat racks, frames and seat strue- | ISeri LUt 1 e Mmeller it rine) retol

tures were twisted and broken. Five sets hold the impeller 1n place When the impeller shaft

moved TC the rear the ring moved against the limer
of double seats had separated completely closing the holes through which the fuel was fed Infe

from their floor attachments, and two the induction system
— 16519
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wmerican's fleet of Convalrs. Overhaul
recorcs for these engines show thac the
reworking has corrected the trouble ex—
perienced at the time of the accident.

Performance curves in the CAf Approv-
ed Airplane Flzebt Manual show that for
the configuration and weight at a corre-
sponding pressure altitude at standard
atmospheric conditiens, a Convair 240
when flown at an air speed of approxi-
mately 121 wmiles per hour will climb 280
feet sbove the voint of taksoff after
traversing the same distance of 11,700
feet which the American Airlines ilight
traveled from its start of takeoff to the
power lines.

Followirg the arcadent, tests were
conducted by Consolidated Vultes Alreraft
Corporation and American Airlines to
determine whether the aircraft was capa-
ble of performing as described in the
flight manual, and also te obtain further
information concerning the effect of
flaps. The results showed that 1f the
ajrcraft were properly flown, ir partice-
wlar, that the flaps rereained extended
in the takeoff pos<ition of 1& dezress and
the air speed at approsimately 120" miles
per hour, the alrcraft would perform
substantielly as descrabed 1n the flight
manual

The tests had particular significance
in demonstrating that, in order to obtain
the best rate of climb with varsing
degree of flaps, the climb must be made
4t the proper speed. At 120 miles per
hour the highest rate of ¢limh was ob-
tained with 16 degrees flups, and at the
same speed when no flaps were extended,
the climb rate was zero. +hen the flaps
were retracted at between 103J ana 167
miles per hour, which was approximately
the speed of the aircraft as it passed
over the power lines, the tencency Lo
stall was increased accompanied hy a loss
in altitude., 1In these respects the
flight tests supporteq thz information in
the flight manual wrich shows that when
the alreraft i1s lcaded to 38,883 pounds,
as it was at the time of the accident and
during the flight tests, it will stall at
112 miles per hour with zero degrees
flaps, but will stall at only 101 miies
per hour with 16 degrees flaps.

Both Captain Hatch and First Officer
Lundeen had received training in tne fly-
ing of the Convalr 240 at the American
Mrlines' school at Ardmore, Okla. While
there they had completed flights in which
they were required to demonstrate their
proficiency in the handling of the air-
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craft during landings, takeoffs, and in
various flight configurations. A part of
this tralning consisted of takeoffs with
only one engine operating Information
concerning flaps and single-engine per-
formance was containad in the performance
curves in the CAA-approved Airplane
Flight manual. Hhowever, at that time,
company instruction left the manner in
which the flaps were to be used to the
dtseretion of the captain.

Following this accident, Consolidated
on July 28,1949, amended the Convair CAA
Approved Manual to incorporate specific
instructions under emergency operating
procedures, concerning flap menagement in
relation to indicated alr speeds for
single engine operation. This tnforma—
tion was received by American on Septem~
ber 1, 1949. At the time of the acei-
dent, American Alriines Operatir: Manual
for the Convalr 240 did not contsin any
specific precautionary items relative to
wing flap menagement for che-engine oper=
ation. On the date of “ovember 14, 1948,
Sectlon 1, Fage 2, o1 t}1s manual was
medified to ineclude specific 1nstrac—
tions, including flap management under
emergency procedures, relative to the
operation of the alrcraft when an engine
failure occurs during takeoff.

fince the operating data for the Con-
valr <40 for sirgle engine takeoff are
based on the use of the automatic feath-
sring device, and since difficulties had
Peen experienced in its use, the investl-
gation of this accident included a study
of reported malfunctions to determine
what, if any, part the automatlc feath-
ering device could have played in the
accident. The reported failures zon-
cerned prinecipally automatic feathering
of 2 propeller when the engine was ca-
pable of developing substantial power,
There were a few cases where a single
backfire in an ergine was sufficient to
actuate the feathering switch. Dut, of
all complaints concerning the device, no
instance was found where the automatile
feathering system failed to operate under
conditions of complete, or substantisl
power fallure A modified feathering
switch has now been placed in service
which should eliminate in a large part
the difficulties which were experienced
up to the date of this uaccident.

Analysis

Because of tne nature of the failure
in the right engine there was a loss of

power in that engine. Nevertheless,
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according to the aireraft operating data
in the manufacturer's approved Flight
Manual, and according to the flight
tests deseribed, the aircraft should
have continued to climb without losing
air speed. That it did not do so hut
instead lost air speed and altltude was
due to the steepness of the c¢limb and
the retraction of the flaps.

Since the left engine developed full
takeoff power contlinuously during take-
of f and c¢limb, it mist be concluded that
the drop in air speed resulted from fly-
ing the aircraft in a toe steep c¢climbing
attitude, due to the mental hazard im-
pesed on the pilots as the airecraft rap-
idly approached the power lines across
the flight path. The ralsing of the
flaps just before passing over the power
lines at 110 miles per hour alr speed
not only destroyed what little climb
performance may have remained at that
time, but it increased the stalling
speed of the aircraft to approximately
112 miles per hour which was above the
speed of the flight. Accordingly, the
ajreraft could not remain airborne, and
there was not sufficlent altitude to
permit recovery from the stalled con-
dition into which the flight had flown.
As a result there was no alternative to
crash landing the aircraft.

Findings

1. The carrier, alrcraft and crew
were properly eertificated.

2. After 2,700 feet of takeoff roll
at an estimated alr speed of 120 miles
per hour, and at an altitude from 20 to
50 feet, the right engine failed.

3. Failure of the right engine re-
sulted from failure of the impeller
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shaft thrust bearing which caused the
flow of fuel into the induction system
of the right engine to be Interrupted.

4, Retraction of the landing gear was
accomplished shortly after failure of
the right engine.

5. The left engine developed full
takeoff power continuously during takeoff
and climb.

6. The manner 1n which the flaps were
to be used under emergency conditions
was left to the captain's discretion and
was not speeifically pointed out in the
manual of operation.

7. The aircraft was flown 10 to 20
feet over wires which were 75 feet above
and 11,700 feet from the point of take-
off.

B. Just before flying over the wires
and at an alr speed of 110 miles per
hour, flaps were slowly but fully re-
tracted from the takeoff position of 16
degrees.

9. After crossing the wires, the alr
speed fell to 105 miles per hour.

Probable Cause

The Board determines that the prob-
able cause of this accident was a reduce
tion in air speed resulting from flying
the aireraft at a steep climbing atti-
tude after power fallure of the right
engine, followed by retraction of the
flaps which destroyed the alreraft's
climb performance.

EY TRE CIVIL AERONAUTICS BOARD
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Supplemental Data

tnvestigation and Hearing

The Caival Aeronautiecs Foard was noti-
fied promptly after the accident by CAA
Communications. An investigation was
begun immediately in accordance with the
provisions of Section 702 (a) (2) of the
Civil seronautics Act of 1938, as
amended. A publlce hearing was ordered
by the Board and was held in Memphis,
Teon , July 32, 13, and 14, 1949.

Air Carrier

fmeriean Airlines 1s a Delaware corpo-
ration with general offices in hew York,
¥ Y, and operates as an air carrier under
currently effective certificates of public
corvenlence and necessity issued by the
Civil Aeronautics Board and an air carrier
operating certificate 1ssued by the Cival
Aeronauties Administration. These cer-
tificates authorize the company to
transport by air persons, property, and
mail over various routes within the con-
tinental limits of the United States,
which include the route segment from
Fort %orth, Tex., to hemphis, Tenn.,
“washington, D €., and New York, N. Y.

Fiight Personnel

Captain hateh, age 35, held a cur-
rently effective airline transport pilot
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certificate. he had a total of 8,239
flying hours, of which 469 had been in
the Convair 240. First O0fficer Lundeen,
age 29, also held a currently effective
azrline transport pilot certificate. Pe
had a total of 7,077 flying hours, of
whieh 135 were in the Convair 240. Both
p1lots had completed training in the
aircraft at the American Airlines'
school at Ardmore, Okla.

The Aircraft

NC-94266 was a Convair 240 manufac-
tured by Consoladated Vultee Aarcraft
Corporation and was currently certifi-
cated by the Civil Aeronautics Adminis-
tration. Tt was equipped with two Pratt
& Yhitney engines, ‘.odel E-.2800 Total
time for the left engine was 5358 48
hours and the time for the raight engine
was 566 25 hours The propellers were
manufactured by Curtiss-Wright, Yodel
£-6328-A102, blace Model 7406C2-0.. The
engineg model nurberg were right en-
gine—83M3, and the left engine—34M1
The V1 and M3 indicate that the engine
has been modified for water injection,
however, at the time of the accident
water in)ection was not being used in
these engines
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