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TRANS WORLD ATRLINES, INC., MARTTN 404, N 40404,
LAS VEGAS, NEVADA, NOVBMBER 15, 1956

The Accident

At 1504,1/ November 15, 1956, Trans World Airlines Flight 163, a
Martin 404, crashed at McCarran Field, Las Vegas, Nevada. The accident
occurred during an attempted single-ongine go—around. The ecaptain and
hogtess and 14 of the 35 passengers received minor injuraes. There was no
fire; however, the aircraft was damaged beyond repair.

History of the Flight

Trans World Airlines Flight 163 15 a regularly scheduled domestic opera-
tion between Kansas City, Missouri, and Los Angeles, Californie, with inter—
mediate stops at Topeka and Wichite, Kansasj Amarillo, Texas; Santa Fe and
Albuquerque, Hew Mexico; and Las Vegas, Nevada. A acheduled crew change is
made at Albuquerque. There, on November 15, 1956, Captain Arthur G. deFabry,
First Officer James P, Rapattoni, and Hostess Amnne J, Zeman boarded Flight 163
as its crew to complete the remaining segments. The flaght was routine to
Las Vegas where it landed at 1440,

Durmng the short ground time at Las Tegas the aircraft was serviced and
the crew perfomed routine duties for continuation of the flaght to Los Anpgeles.
There was no apparent need for maintenance on the aircraft and none was per—

formed.

An Instrument Flipht Bules flight plan was prepared and filed because of
instroment weather conditions over the latter portion of the flight segment to
Los Angeles. Weather conditions at Las Vegas, however, were clear.

A% 1449 Captain deFabry, seated ain the captain's position, taxied N 40404
from the Las Vegas terminal to runup position beside runway 7 where the required
pretakeoff checks were accomplished. The aircraft and equipment responded
normally. The flight was 1ssued an instrment clearance by Air Route Traffic
Control. At thais time, according to the company load manifest, the gross weight
of the aircraft was 41,80 pounds, well under the maximum allowable for takeoff,
43,650 poummds. The load was properly distrbuted with respect to the center of
gravaity limitations of the aircraft,

J_./ Al times herein are Pacific standard and based on the 24-hour clock.
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With Captain deFabry operatang the aircraft, Flight 163 took off at
1456. The takeoff was routine and was followed by a climbing left tum to
gain altitude and establish a southwesterly course toward Los Angeles. At
1501, when over the northern perimeter of the city, First Officer Rapationi
radioed the Las Vegas tower statang the flight was returning to the axrport,
engine out.

The Las Vegas tower controllers immediately notified all other traffic
to remain clear and alerted emergency equimment. Flight 163 was cleared to
land, any runway, and informmed that the wind was cdlm. Captain deFabry elected
to use runway 7 and First Officer Rapattoni notified the tower. Emergency
equirment was then dispatched into position on the taxiway parallel to that
Tunway.

N 40404 was soon observed on a wide base leg for rummy 7 and as it turned
onto the final approach. Position and altitude of the flight seemed nomal.
As the aircraft drew closer 1ts extended gear could be seen and 1ts left pro-
reller was clearly vasible, stopped and feathered.

As the aireraft passed over the runway threshold its aligmment, posationm,
and altitude seemed good; however, to nearly all observers excessive speed was
apparent. The aireraft floated a considerable distance down the runway before
touching 15. It then bounced several times, after whach an application of
power was heard, obviocusly in an attempt to go around. The Martin climbed,
veered to the left, and its left wang gradually lowered. It seemed to "struggle!
to continue flight and 1ts airspeed decreased visibly. Seconds later the air-
craft struck the ground, left wing low, just inside the airport boundary.

Weather conditions at the tame of the accident were clear, vasibility
65 miles, and the wind was cdlm. 4 large cloud of dust, raised by the accident,

hung over the scene and gradually lifted nearly vertically in evadence of the
calm wind.,

Investigataion

One witness, who was operating an emergency vehicle on the taxiway
parallel to rurmay 7 when the accident occurred, reached the scene within a
few seconds. He said that passengers began to ewacuate the aireraft approxi-
mately 30 seconds after his arrivael and that all the occupants were out in less
than two minubtes, Nearly all concerned said the evacuation was orderly and
that 1t was carried out under competent direction and supervision of the crew
members, using the forward loading door and emergency window exits 4-4, 4~D,
and 8-A.

Ground marks showed that the left wing tip of the aircraft made the
initaal contact wath the ground and this was followed closely by the left
engaine nacelle and aarcrafi fuselage. The aircraff, then slid on its belly
1n an upright position for 225 feet along a northeast heading, While sliding,
the aircraft twrned left around its vertical axis so that when 1t stopped the
aircraft was headed northwest., The final resting place was located about 900
feet north of the centerline of rummy 7 measured from a point 200 feet west of
the east end of that runway. Axrport elevation is 2,171 feet, mean sea levsl.
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The aircraft received unrepairable damage from the ground impacts and
the subsequent sliding forces. The fuselage was nearly separated parallel
+o the f1fth row of passenger seats. Elsewhere it was twisted and buckled.
The empennage was relatavely undamaged.

Both wings of the aircraft were buckled and the right wing was broken
chordwise just outboard of its engine nacelle.

The left engine was found turned outbeard A0 degrees by forces whach
bent and broke its engine mounts. The right engine was torn out during initasl
forces and as the aireraft slid forward on the ground this engine was rolled
irward toward the fuselage. It then struck and penetrated the right side of
the fuselage floor. Thas unit was found lodged in the cabin flooring just
ahead of passenger seat No. 2.

The main and ncse components of the landang gear were found fully re-
tracted. The wing flaps were found 1n a slightly extended position; however,
mmerous fractures in the hydraulic lines would have allowed the flaps to move
from the position whaich existed at the instant of impact.

The engines and propellers were removed from the accident scene and shaip-
ped under govermment seal to the company !s maintenance facilities at Kansas Caty.
There, under the direction of a Board engine specialisi, the components were
carefully examined.,

The left engine was tom down to determine the reason for its failure.
A£11 rocker box covers were removed and the rocker amms checked for clearance,
The No. 2 cylinder exhaust valve rocker 2m was found to have excessive clear-
ance. Its push rod was then removed and examined. The ball end asseadbly was
found to be leoose and the spacer bebtween the push rod and the ball end was
baxoken into several pileces and completely displaced. The end of the push rod
was worm, with pieces broksn away. The ball end socket was belled out and
polished, Evadence indicated, thersfore, that the push rod failure occarred
where the ball end 1s press fitted to the push rod. Crew testimony, in addi-
tion to the physical evidence, fully supvorted the push rod failure.

Yew or reconditaioned push rous are installed during engine overhaul.
Because the ball ends and rods are purchased separately, whether new or recon-
ditioned, the ball ends are press fitted to the rods as a TVA overhaul operation.

Examination of both propellers and the rasht engire disclosed no evidence
that they were in other than good condition prmor to impact. FEwdence indicased
thzs engine was capable of delivering 1ts specified power. Further, there was no
favlt with respect to the antidetonatzon anjection (ATT) system.

Company maintenance records showed the aareraft and xts com,onents had been
maantained according to company orocedures. There was no record of any wnfiight
maish rod fairlure on TWA Martin axreraft prier to the subject accident.

The investigation of this accident included an examination and bench check
of the major components of the hydrawlic svstem. The parts were removed from
the aircra’™ and the work was done, under Board sunervision, at Kansas Cily.



-4 -

Test procedures were set up in advance, using as a guide the manufacturer's
acceptance tests for each of the wnaits. This anspection disclosed no signi-
ficant dascrepancies. From examination of the components of the arrcraft
hydrautic systems it was determined that the hydreulieally actuated mechan-
isms would operate as designed and as directed by cockpit control positioning.

To protect wing and flap structure, the wing flap system of the Martin
404 incorporates a wing flap unloading valve, According to test flight data
published by Trans World Airlines and distributed to 1ts pilots, the unloading
valve wall not permit a flap extensaion beyond 35 degrees, throtiles fully re-
tarded, unless the airspeed of the aircraft is at 120 knots or less. As air-
speed 15 decreased, the flap extension 1s progressive untal full extension,
L5 degrees, 15 reached at or below 104 kmots with throttles fully retarded.
The approach flap setting i1s 24 degrees. This amount of extension can be
obtained at 120 knots by selecting the approach flap position. Therefore, at
this airspeed about L0 degrees more flap extension could be obtained by posi-
tioning the cockpit flap contrcl in the full flap detent than in the approach
position. Exzmination of the various componenis of the flap system indicated
the system of W 40404 would operate, prior to impact, according to the data
described.

Captain deFabry and Farst Officer Rapationy testified thalt the malfune-—
tioning of the left engine began shortly after takeoff when the flight was
climbing over the northem perameter of Las Vegas. The engine daifficulty
was in the form of an appreciable power loss, backfiring, and engine rough--
ness. Attempts to correct the trouble were wnsuccessful and when heavy and
visible vibration began, Captain deFabry, fearing for the safety of the flight,
feathered the left propeller taking that engine ouwt of operation. The feather-
ing was prompt and the propeller rotation stopped. The crew established single-
engine operation, notified the McCarran tower of the emergency, and tumed
toward the airport. The pilots stated the flight entered the traffac pattem
on a left base leg and made a lLong final approach to rurway 7. The landing
gear was Lowered and aporpach flaps were extended during the final approach.
Arrspeed was 120-125 knots. With respect to the ruway, the pilots stated
the aligmment, positaon, and altitude of the aircraft seemed good.

Captain deFabry said that power was reduced on the right engine and that
the flaght crossed the threshold at a normal heisht, or siightly above. At this
time the airspeed indicator showed 115120 knots. The captain testified that this
airspeed was excessive and that 95-1L00 lmots would be normal at the threshold,

He added that at thias time he had not called for full flaps because he thought
they would not extend apprecizbly beyond the approach posibion untal the airspeed
had reduced to about 105 knots. The captain said, however, that when First
Officer Rapattoni asked if he wanted full flaps he answered in the affirmative.
First Officer Rapattoni immediately positioned the flap control to the full flap
detent. Asked af he thought the captain had overlooked them the first offacer
stated, "Well, he was pretiy busy and that was the reason for my statement, T
wanted to be sure, T thought if he didn't kmow 1t that T would call a1t to his

attention." He said that full flaps were normally extended prior to the
threshold.
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The pilots stated the aircraft dad not seem to decelerate and accord-
ing to most eyewitnesses it floated down the runway a few feet above it.
Accordang to tire marks found on the 6,499-foot runway, the imtial touch-
domn occurred 2,749 feet beyond the approach end., Captain deFabry said thas
touchdown was the result of an attempt to forece the alreraft on but that it
bounced back into the air. He again attempted to force the aireraft on the
runway but again 1t bounced off, Another attempt followed. Severd eye-
witnesses descyibed the series of bounces as the porpeoising type.

Captain deFabry saxd that after the last bounce the aircraft was still
aarborne and 1ts airspeed was 100-105 lknots, At this point he was firmly
convinced that he should go around and believed the aircraft could do it.
He called for takeoff power on the operating engine and up gear. He noted
the first officer's prompt compliance. Flaps were retracted to the takeoff
position, 12 degrees.

Evewitnesses positioned close to the runway were unatile to estimate
accurately the distance consumed by the flight during the series of bounces.
Most were occuraed watching the aircraft itself rather than this specific
detail. Most said they were extremely concermed for the safety of the flight
because of the obviously excessive speed. These witnesses, who were aero-
nautically qualified, stated it was apparent that the pilot was attempting
to put the aircraft on the runway bul was unsuccessful. Witnesses said that
when power was applied the alrcraft was then in the air a few feet above the
rurway surface,

The pilots said that as the flaps raised the axrcraft settled and ain.
speed decreased. The aircraft then immediately veered to the left and its
left wing lowsred. Observing a house ahead and convinced ground contact was
imminent, Captain deFabry pulled off the power of the operating engine and
partially leveled the airplane before it struck the ground.

Captain deFabry testified that at the time he decided to discontinue
the landing and execute the go—around he was firmly convinced the performance
of the Martin 404 on single-engine would enable haim to do so. He stated he
believed that such go—around was possable provaded the airspeed of the air-
craft was appreciably above minimum control speed. He stated that the aar-
speed, when he inrtiated the go—around, was 100-105 knots and the minimum
control speed of the aircraft in the existing configuration was 91 knots.

The captain further stated that his impression was cbviously an error because
as the flaps retracted 1t was necegsary to raise the nose to prevent settling
into the ground, and airspeed was sacrificed to the extent that continued
flaght became impossible.

The captain was questioned about his traaning wmth respect to the Martin
404 single—engine performance capabilities. He saiad that proor tc the accident
his training included famliarization with vamous single-engine situationsg
however, this training did not stress single-engine balked landing or go—arcund
with varmous aircraft confipurations and speeds. Captain deFabry added that
subsequent to the accident he had received a refresher trainang eourse which
included the Martin 404 single-engine performance ecapability in the balked
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landing situation. The captain indicated that from this he leamed that
the performance he had expected at the time of the accident was beyond the
performance capability of the aircraft.

Training personnel at Kansas City, the prancipal training cenber for
Trans World Airlines, stated that flaght tests simulating the configuration
of the Martin 404 in the accident showed 1t was necessary to sacrifiece about
300 feet of altitude while rebracting the flaps to the takeoff position. They
stated that on single=engine the flap retractaon 1s necessary in order to
allow the aircraft to accelerate. I+ was stated that followang the aceident
a demonstration of this loss of altitude was given to key operations pilot
personnal for dissemnation to line captains and the demonstration was added
to the company traiming progrem. Further, it 1s stressed during training that
when full flaps are extended at an altatude below 300 feet during a single-
engine approach the aircraft i1s committed to a landing. Training personnel
said that although a balked landing procedure was in preparation it had not as
yet been made a part of the Trans wWorld Flight Operations Manual. A company
instructor-pilot testified that perhaps the company pilot training had not
stressed the single-engine balked landing situation enocugh praor te the Las
Tegas accadent. He added that thas was probably becauvse the program intended
to teach the pilots to make the single-engine appreach and landing without
overshooting. He stated this proficiency and ability was expecled of a line
captain and that in all of the transitions he had gaven in the Martin 404
over a perrcd of several years he had never seen an overshoot on a simulated
sinple—enmne,

Analysis

Exarination of the No. 2 ¢ylinder exhaust valve push rod showed conclu-
sively that the failure of thas rod was the cause of the left enpine failure
which cccurred shortly after takeoff. The examination further showed the
failure occurred where the ball end is press fitied to the rod and that the
failure was most likely the result of an improper fit made by the -Trans World
overhaul department.

This failure caused the exheust valve to remain closed, thereby trapping
exhaust gases under pressure which would normally be dissipated through the
exhaust port. Therefore, when the intake walve opened these exhaust gases
entered the induction system of the engine causing loss of power, backfirang,
and engine roughness. The Board is of the opinion that these conditions would
be of such severnty that the piiocts, &5 in this instance, would be expescted to
take the engine out of operation by featherang its propeller. It 1s recogmzed
that thereafter the prlots operated the alreralft under the stress and derands
of an emergency situation, Under this situation the aireraft was handled pro-
perly during the downwind leg and wntil the flight was positioned on the final
approach for landing on mmway 7.

Captain deFabry stated that on the final aprroach the airspeed was about
120 kmots. It 15 not unususl t6 maintein a higher than nomal approach speed
under such condations. However, tnais Sveed must be dassapated at 2 poini when
the landing 1s assured and in tame to preciude overshooting. The Board believes
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Captain deFabry did not properly judge this position. As a resiult he con~
tarued waith excessive speed beyond a reasonable pesition for a safe landing.
Contributing to his misjudgment Captain deFabry erroneously believed that
with 115-120 knots he could not get additional flaps beyond the approach
extension. Although only about 10 degrees more extension could have been
obtained, this difference and its cumulative effect may well have been the
difference between the overshoot and a safe landing. Notwithstanding the
testimony of Captain deFabry to the contrary, the Board does not discount

the possibility that he forgot to call for the full flap position until First
0fficer Rapattoni reminded him,

Following a series of attempts to force the aircraft on the runway,
Captain deFabry believed he would be unable to stop the aireraft in the remain-
ing rumway and decided to go around. Because the dastance consumed during the
bounces is unknown, the Board is unable to determine whether or not the air-
craft could have been stopped and consaders such a detemination speculative.

When Captain deFabry decided to go arcund he believed the performance
of the Martin 404 on single-engine would enable him to do so. He thought
that 10-15 kmots above the minimum control airspeed was sufficient although
the aircraft was on one engine, it was in a decelerating conditaon, and the
landing gear and approximately 45 degrees of flaps were extended. All of
these conditions exasted with no altitude to sacrafice. Based on these factors,
the Board is of the opinion that the captain's belief was unreasonable,

The Board concludes that the training program of the company with respect
to the single—engine balked landing situation was inadequate prior to the acci-
dent. This was reflected in the captain's decision and the Board believes this
was in a substantial degree responsible for the decision. It is felt that the
type of situation which confronted Captain deFabry should have been foreseen by
the company and the performance capabilities of the aarcraft in such a situa-
tion fully covered as a training subject.

The mportance of training in this potential accident cause area 1s
reflected by the Board's air carrier statistical data. These show there have
been nine accidents since 1946 involving an engine out or engine mal function
during which the pilot attempted to go around after an overshoot. These data
also reflect 80 accidents during the same period in which overshoot was a prin-
cipal ceusal factor.

The modifications and additions to the training program subsequent to the
accident appear to be adequate corrections to the previously inadequate situa-
tion.

Findings
On the basais of all available evidence the Board finds thats

1. The company, the aircraft, and the flight crew were currently
certificated.
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2, The flight was properly dispatched from Las Vesas where clear
weather and calm wind conditions exasted.

3. The prior segments of the flight, the pretakeoff checks, and the
takeoff at Las Vegas were normal.

4. Shortly after takeoff the left engine No. 2 cylinder exhaust valve
push red failed causing backfiring, loss of power, and engine roughness; these
conditions npecessitated taking the engine out of operation by feathering its

propeller.

5. Hmergency single-ergine operation was established, the McCarran
tower was notaified, and the flight returmed to the airport to land.

6. The base leg and final approach to runway 7 were normal with respect
to aligmeent, position, and altitude.

7. The flaght crossed the threshald with excessive airspeed and floated
2,79 feet before touching the runvay.

8. & serres of bounces occurred as unsuccessful attempts were made by
Captain deFabry %o force the aircraft on the runmy.

9. Believang the aircraft could successfully zo around at the speed and
in the configuration whach existed the captain attempted uwnsuccessfully to do
SC.

10. Prior to the accadent company pilot training wath respect to single-

engine performmance of the Hartain 404 in the balked landang situation was
inadequate.

13.. Exgmnation showed there was no mal function of the right engine,
landing gear and flap hydravlic systems, or the ADI system.

Probable Czuse

The Board determines that the probazble cause of this accident was that
during an amergency situation the captain failed to reduce speed dvring the
latter portaion of a single-engine avproach; thas excessave speed resulted in
an overshoct and an attempited go-~around which was beyond the performance capa-
bility of the aircraft under exasting conditions.

BY THE CIVIL AXPONAUTICS BOARD:
/s/ JMIFS B. DURFEE
/s/ CHAN GURNEY
/s/ HAR’AR D. DENNY
/s/ G. JOSEPH MINETTT

¥ember Lowrs J. Hector dad not take part in the adoption of this report,



Investigation and Depositions

The Cival Aercnavtics Board was notified of this accident at approxi--
mately 1600, November 15, 1956. An investigavzion was umediately imitiated
1n accordance wth the provisions of Sectron 702 (a) {2) of the Civil Aero-
nantics Act of 193¢, as amended. Depositions were tazken at Las Vegas, Mevada,
on January 17, 1957; Santa Monica, Califorma, on January 21, 1957; and Kansas
City, ¥Massoura, on Jamary 23, 1957,

Air Carmer

Trans World Airlines, Inc., a Delaware corporation, is a scheduled air
carrier wath 1ts principal offices at Kansas City, Missouri. It possesses a
currently effective certificate of public convenience and necessity issued by
the Cival Aeronautics Board and an air carrier operating certifacate assued by
the Cival Aeronautics Administration, These certificates authorze the carrier
te transport by air persons, property, and mail over various routes, including
the route anvolwved,

Flight Personnel

Captain Arthur G. deFabry, age 40, held a currencly effective arman
cerbificate wath airline transport rating and an appropriate rating for the
Martin 404. Captain deFabry was employed by TuA April 20, 1643, He had a
7ytal of 9,43L:54 flyaing hours, of which 639 were in the type equimment invalved.
His last physical examination was on September 2/, 1956. His last 'artin landing
renewal check was on Octeber 16, 1956,

Pirst Officer James P, Rapattoni, age 33, held a currently effectave airman
certificate with commercial rabing. He was emploved by TWA on May 26, 1947. He
had a total of 9,926:40 flyang hours, of which 105232 were in the type equapment
involved., His last rhysical examination was on October 30, 1956. Has last
Yartin landing renewal check was on October 5, 1956.

Hostess Anne J. Zeman was employed by the company Augusu 23, 1956. She
sraduated from hostess training on September 25, 1956, Her last actual emer-
gsency evacuation practice was on September 21, 1956.

The Aircraft

N 40404, aMartin 404, manufacturer's serial mmber 1410/, was manufactured
an 1951, Tt had a total of 10,4513:55 hours, of vhich 1,027:02 had been since
last base overhaul. Tt had accumulated 76224 hours since 1ts last No. 8 insmec-
tion. The last station service and line maintenance check was accomplished
November 15, 1956, at Kansas City, llassouri. The arrcraft was equipped wath
Pratt and Whatney R2800CB-16 engines and Hamilton Standard propellers, model
43860-9. The aireraft was currently certificated by the Cavil Aerconautics

Administration.



