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NATIONAL TRANSPORTATION SEARETY BOARD
WASHINGTON, D.C. 20534

SIRCRAFT ACCIDENT BREPORT

Acdopted: December 17, 1981

UNTVERSAL AIRWAYS, INC.
BEECH 65-Af4/EXCALIBUR CONVYERSION, Ni1oeUVY
NEAR MADISONVILLE, TIXAS
JULY 2,1981

SYNOPSIS

I About 1230 e.d.t., ON July 2, 1981, a Universd Airways, Inc. Beech 65-A80,
N1300v, crashed into en open, level field about 7 nautical miles east southeast of
Madisonville, Texas. Witnesses heard & small explosion and saw the aircraft descerd from
a dark cloud; the wings and the elnpennage were not attached during the observed portion
of the mirersft's descent. The pilot and two passengers were killed, The aircraft was
destroyed.

The National Transportation Safety Board determines that the protable cause
of the accident was a pilot indnced airframe overload following loss of aircraft control
which resulted in the structural breakup of thz aircraft. The reason{(s) for the toss of
aircraft econtrol could no? be determined. Centributing to the loss of eontrol was the
pilot's lack of instrument proficiency in multiengine aircraft.

1. EACTUAL INFORMATION

1.1 History of the Flight

On July 2, 1981, a Universai Airways, Ine., Beech §5-A80 with the Excalibur
Conversion, NIOOUV. was being operated as a business flight t0 :ransport Universal
Weather, inc., 1/ personnel from ¥illiam P. Hotby Airport, Houston, T xas, te Leve Field,
Dallas, Texas. Between 0900 2/ and 1000, the piiot visited th6 aviation section of
Universal Weather, Inc. According to weather brieiers on duty at the time, the pilot
"'started looking around at the various chsrts to include the surface anslysis, surface
progs, winds aleft panels, nnd the radar charts (both the National Weather Service and the
Galveston charts)."" He inquired about the latest observation for Dallas. ' A briefer relayed
"the 1400Z {0908 c.d.t.) observation {or Dallas Love Field."

About 1045, the pilot taxied to the Sky Trave? 3/ service ramp at Hobby
Airport and requested fuel; however, Sky Travei was out of fuel. At 1112, the pilot
telephoned an instrument flight rules {IFI?} night plan to the fiouston Flight Service
Station {FsS). The flight plan record at Houston ¥SS indicated that: (1) NIOOUV did not
have Mode C (altitude reporting! capability; (2} the true airspeed for the flight was to be
186 knots; (3) the estimated time en route was to be 1 hour 40 minutes; (4) the fuel on

1/ Universal Weather, Inc,, and Universal Airways, inc., ere both subsidiaries of Universal
Weather/Avigtion, Inc.

27
3/

Al times herein are centrel daylight, based on the 24-hour clock.
X fixed base operation ut Hobby airport where Universal purchased aviation fuel.
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bserd was estimated to ba the equivalent of 6 hours 30 minutes; 4/ anc {5) the requested
cruise altitude was 8,000 feet. 5/ According t ihe Houston FSS Specislist who received
N10aUV's flight plan, no weather briefing Was requested and none Was gven.

Shortly thereafter, the two passengers (the president apd chairman of the
Board for Universal Weather/Aviation, Inc., and a company agen:} ar*.ved for the Dallas
bound flight, The president asked the pilot if he was ready to.go ard tte pilot replied with
words to the effect, "we ere waiting For fuel”” The president then asked if they had
enavgh fuel to get where they were going, and the pilot repiied in the affirmative. The
president then said words to the a2ffect of "lets go." A linezerviceman “or SKy Travel who
saw these events and heard the conversation esmmentec that nothiig appeared to be
wrong with the aircraft. Both the pilot end the passengers eppeared t¢ be In good soirits
when they boarded the aircraft. 4 medium suitcase (tweo suiter} and « Suit carrier were
placed in the rear baggage compeartment,

About 1130, N102UV deparied Hobby Airport. The flight was conducted within
the aiceraf s weight and balance limitstions,

Ar 1215:29, NIOOUV notified the Houston Air Route Tratfie Contro! Center
(ARTCC) that it was "with you, level at eight thousand.” This was the lest known ragdio
transmission from the aircraft.

At J227:41, Houston ARTCC advised N10oUV that radar conzact had been lost
and to report over the Lecna VOR. The VOR was about 12 nautical miles {nmi) northwest
of the flight's ast known radar pasition. No response to the advisory and recuest was
received from N14GUV. Subsequen: attemprs by Houston ARTCC to contact :he flight
were unsuccessful,

About 1230, two witnesses located atout 7 nmi eest southeast of Msdisonville,
Texas, reported hesring an airereft making "‘popping:’ ooises and sounds similar to an
enging increasing power. Both witnesses whic were outdoors about 1 mile apart did not
report any significant rain or wind. One witnes saw lightning "a long way off'"to the
north and both witnesses heard thunder north of where they saw pieces falling from the
airciaft.

The first witnes;. wha was about three-fourtns of a mile from the irrpact point
of the main fuselage, stated that when he initially heard the aircraft, it was traveling in g
northerly direction snd "sounded okay." At the time, he could not see the aircraft
because it was obscured by clouds., Shortly afterward, he heard the aircraft engines sound
as if they "went wide open;’ followed by a “smail explosion,” and saw the aircraft descend
through the cloucs, "iotating to the right” This witness stated that he saw an object,
white in eolor witn a black stripe, trailing behind the aireraft.

The sexond witness, whe was about one-fourth of a mile from the impact point
of fuseiage, heard sounds sirzilar to those described by the first witnes. He saw the main
fuselage descend. According to the second witriess, there we: no tail or wings attached to
the fuselage.

The accident occurred during the daylight hours at latitude 30%54' N and
longitude 95°47¢ .

4/ This time spproximates aircraft endurance with att fuel tanv< full. -
5/ AU altitudes herein are above mean sea level.
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r Injuries to Persons

INjuriess Grew Passengers Others Total

Fatal 1
Serious 0
Minor/None o

Total 1

oloo o

NIODON
wlo s w

13 Damsge to Aircraft
The sireraft was destroyed.

1.4 Other Damage
None
1.5 Personnel Information

The pilot was certificated and trained to conduct the tlight. (See appendix B.}
However, e was no. currently qualified for ilie flight in instrument meteorological
econditions because te had not obtained the required 6 hours of instrument time an3
six instrument approaches within the previous 6 months as prescribed by 14 CFR 61.57{e}.

He wias employed by Universal Weather, Inc., as & maintenance supervisor Oi
Universal's weather equipment. However,' his job title/description did not mnclude pilot
duties, According to a spokesperson for Universal Alrways, he had received no
compensation for flying Universal's aircraft.

Universal Airways had no record of the night times or duty times the pilot had
accurmvulated while flying fer the company nor did it have ary record or knowledge of his
pilot gualifieations. According to company records, the pilot had completed an airmen's
proficiency/quatifications check in NIOOUV which suthorized him to aect as
pilot-in-command of a 14 CFR 135 flight under visual flight rules.

The pitet's sieman certificate required himi “iowear glasses "fOr near and
distant vision"; however, it was not possible to verify wnether the glzsses we-e used on
the accident flight:

16 Aircraft Infeemation

NIOOUV was certified and mainteined in accordance with current regulations
(See appendx €.}

The aircraft was configured as an executive passenger transport. Its empty
gross weight was 5,616 pounds, &nd its maximum authorized takeoff weight wss
8,809 pounds.  The center of gravity limitations at maximum weight were Trom
150.7 inches forwerd to 160.4 inches aft. Center of gravity limitations at weights of
7,750 pounds or less were frern 147.6 inches forward to 160.4 inches aft.

The actual weight and balance information for the takeoff arc flight sre not
known because completion of a formel weight and balance form is not required Tor a flight
operating under 14 CFR 91. However, an approximation of these conditions was mage,
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using known and estimated weights for the aircraft, pilot, passenzevs, baggage, and fuel.
N100UV's takooff weight and balance were computed to have been 7,415 pounds and
153.8 inches.

At the time of takeoff, the aircraft had an estimated 200 galionis of
100 cetane low-lesgd fuel aboard--36 palions in the main tenks and 164 galions in the
auxiliary tanks., The main tanks held 88 gallens when fueled to capacity; &n interview
with the pilot who flew the aircraft on the previeus night revealed that ebout 52 gallons
had been used from the msin tanks. The aircrafi had not been refueted between flights.
The fuel system of the Bezch 66-A8¢ aircraft is not designed to permit the iransfer of
fuel from the wixiliary tunks to the main tanks. Fuel used from the auxiliary tanks must
be supplied directly te the engines through the use of the fuel selector valves.

The aircraft was equippes with a Mode C transponder and an encoding
altimeter; however, the pilot had indicated on his flight plan thet there was no aititude
reporting capability. The airerai*'s autopilot was inoperatiye.

1.7 Meteorological Information

The following surface westher observations were taken by National Weather
Service (NWS) certified Federal Aviation Administration (FAA) personnel before end after
the accident:

College Station, Texas (About 31 nmi southwast of the zeaident site.)

1153: 2,000 feet scattered; estimated ceiling--25.080 fee: brokens
visibility-- 7 statute miles: temperature--86° F; dew point--78°% F,
wing--250° at 10 knots; altimeter setting--29.95 inHg.

1258: 3,000 feet seattered, 25000 feet thin scattered;
visibilfty—-7 statute miles; temperature--87° F; dew peint~--76° F
wind~-280° at 1¢ knots; altimeter setting--29.93 inHg.

Lufkin. Texas (About 61 nmi eest of the accident site.)

l1s6: estimated ceiling--2,500 feet broken; visibility~--7 statute miles;
temperature-~89° F; dew point--76° F; wind--27¢° at 8 knots; altimeter
setting-~23.93 inHg.

1253: 3,500 feer scatterer!! estimated ceiling--25,000 feet broken;
visibility-- 7 statute miles; temperature-90' FE dew point--72° F
wind--230° at 10 knets; altimeter setting--29.90 inHg; towering cumulus
al quadrants cumulonimbus northesst-gast-west.

Weather radar photographic film from the Galveston, Texas, weather radar
s.sowed that, at 1222, the center of-a Video Integrator Rnd Processor (VIP} level 2 radar
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weather echo 8/ was located about 20 nmi murth of the acoident site. The VIP level | end
VIP level 2 weather echo contours shewn wlosest to the accident site at that time Were
about 8 nmi ncrth and about 11 nmi northesst, respectively.

The film from the Galveston wsather radar also showed the center of a VIP
Level 3 weather echo located about 18 mmi fiorth of the sceident site at 1228. The closest
VIP Level 1, VIP Level 2, and VIP Lev#l 5 weather echo eontours to the accident site at
this time were about 6 NMi northeast, 9 nmi northeast, and 17 Nmi north, respectively.

There were N0 Convewtive SIGMETS, SIGMETS, or AIRMETS issued by the
NWS for the area surrounding the accident site at or near the time of the accident.

The pilot of e Piper FA-31 stated that he was in the area of the Leona
VORTAC 17/ about 1240. Re stated that the oniy significant weather was over the Lecna
VORTAC. He also stated that aver the entire area there were small buildups with tops st
8,000 to 10,500 feet. The pilot further ststed that he felt he would have experienced 8
"rough ride” at 8,000 feet in the buildup.

The pilot of e Piper PA-21 reported that ke had encountered smooth {light
conditiom about 1229 when he was about one-hslf mile west of the Leona VORTAC at
8,500 feet. The pilot of a twin Cessna reported that he had encountered "light ehop™
about 1233 while he was in the ares of the accident site =t an aititude of 10,000 feet.

18 Aids to Navigatira
Not applicable.
19 Communicgtions
There were no feported ecmmuyications difficuliies.

110 Aerodrome Information

Not applicable.

8/ Radar Weather -Echo Intensity Levels--Ewistine radar systems cannot detect
turbulence. However, there is & direct correlation Hetween the gegroe oOf turbulence and
other weather features associated with thunderstorms and the radar westher echo
intensity. The Weather Service has categorized six (6} levels of radar weather echo
intens:ty. The following gives the weather features likely to be associated with levels
during, thunderstorm weather situations:

1. Level | {EAK}) and Level 2 {(MODERATE). Light to moderate turbulence is
possible with lightning.
Level 3 {5TRGNG}). Severe turbulence possible, lightaing.
Level 4 (VERY STRONG) . Severe turtwlence likely, lightning.
Level 5 (INTENSE!. Severe turbutence, lightning, organized wind gusts. Heil
Likely.
5. Levely6 (EXTREME}. Severe turbulence, large hail, lightning, extensive wind
gusts and turbulence.
7/ Tre Leona VORTAC is located about 15 nmi northwest of the accident site.

B~
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1n Rlight Recorders

The aircraft was not equipped, nor was it required to be equipped, with a
cockpit voice recorder a a flight data recorder.

£.12 Wreckage and Impaet Information

Beth wings outboard of the engines and the entire empennage had sepsrated
from the aircraft before it struck the ground inverted on a magnetic heeding of about
147°. (See appendix D.} Two gouged areas in the dirt marked the initial impact point.
Parts of the corresponding propeller blades, as well as the propeller blade dicing, were
fouid In the gouges. After impact, the aircraft slid through the pasture grass for about
st feet and came to rest, stili inverted, on a magnetic heading of about 135°. The main
wreckage consisted of the majority of the fuselage, the left and right wing center
sections, the engines in their nacelles, and the retracted landing gear assemblies.

The fuselage nose cone tad separated from the aircraft. The fuselage section
forward of the instrument panel was crushed and torn cn the top and the bottom The
instrument panel, controls, and instruments were distorted extensively. The windshield
and all cabin windows were broken. The top of the fuselsge at the esbin area was
frugmented, and the bottom of the fuselage at the cabin area was compressed.

A vertical measurement taken at the trailing edge of the flaps showed that the
entire fuselage was compressed to about 18 inches. The fuseiage showed massive
compressive damage. The entire length of the top of the fuselage was spiit open. The
left side of the fuselage was buckled and torn. The right side of the fuselage was torn

en and dispiayed deep vertical buckles. A portion cf the eft fuselage had separated.
ir:%avy impact indentations with dlack rubber smears and metal seraieh marks were found
just forwerd Of the separation, cn the right side of the fuselage. Tnc scratch marks were
similar to those that would be made by an aileron control cable striking the skin. The
black rubber smears matched the deicer boot rubber on the lecding~edze of the wing. A
deep diagonal buckle, witn sxin separation, was found just forwsrd of the main entrance
deor on the left side of the fuselage. The buckle an4 the fractured skin progressed aft
from the bottom tc the iop Of the fcselage at an angie of about 30°.

The main entry door and the emergency exit hatch had separated from the
fuselage and were found aiong the wreckage path. The entry door displayed severe
ecompressicn darnage running diagonelly from the top forward Corner to the lower aft
corner, Black rubber sm<ars were found on the door. No ground impact damage was
noted. The locking pin was in the engaged position and the safety chain was broken at the
top attach point.

The emergency exic hatch showed moderate compression damage and diagonal
eable narks, but no ground impact damsge., The exit hatch-latching mechanism was
intact but had been forced open by distortion during the erash sequence.

The left and right center wing sections were found attached to the fuselage in
the main wreckage. The left and right wing sections had separated at Wing Station (WS)
98.250. The top surfaces of the wing center sections were shredded and the bottom
surfacesshowed buckling with several are .3 of skin ruptured,

The tottom of the left «=gine nacelle hed separated spun-wise in two
locations, and the top showed severe defocmation. The bottom of the right engine nacelle
had separated into three Sections, and the top showed severe deformation.

-
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The left outboard wing section was inverted. The wing secticn, including the-
flap and the aileron, w«s intact. The wing section had separated at the joint between -the.
outer wing panel and the wing center section. The sepsration was at the inboard end of
the wing and in & downward direction. There was evidence of downward bending with a
tension separation of the.upper front wing bolt {missing and not recovered). The upper
forward wing "™bathtub® fitting area showed markings and indentations that evideaced bolt
recoil after the belt broke. The lower forward wing "bathtub® fitting had separated
through the heavy inboard portion of the iitting in downward bending. The outer panel
rear spur had separated through the "bathtub™ area of the upper fitting and im-nediately
outboard of the ™brthtud" area of the lower fitting. The deicer boot and the wing tip
navigation light ~ssembly were intact.

Three pieces of the right wing were found within the wreckage seatter path.
The leading edze cutboard of the tiedown fitting and the wing tip had separated from the
outer right wing panel, and trhe outer wirg panel had separated from the wing center
section. The inboard end of the panel was buckle,: and torn. The top skin surface showed
a span-wiss tear with the aileron eable protruding from the tear,

The outboard end of the right outboard wing panel was severely torn and
compressed with rib structure and skin missing. The separeted leading edge showed
numerous chordwise ouckles and abrasions to the leading edge deicer boot. The separated
section was about 50 inches long and extended from the front spar to the leading edge.

The wing Pip, with the navigation light attarhed, digplayed an approximate 45°
diagonal buckie & ihe inboard leading edge. The remainder the wing tip section had
severe skin tuckling as well as evidence of orange/red paint transfer. The fractures in the
right wing did not indicste any evidence oi ground impact damage.

The right wing had separated et the joint between the outer wing panel and the
wing center section in an upward direction by tensile separation of the lower front
outbourd wing fitting through the “"bathtub® area; upward bending separation had oeecurred
in the upper front center section "bathtub™ fitting thraugh the heavy outboard portion of
the fitting. There was anctiher upward bending separation of the outer wing panet rear
spar, immediately outboard 0f the "bathtub™ area of the lower ritting and at the outboard
end of the upper fitting.

The right wing flap attached to the aft wing spar was intact and showed minor
damage. Theright aileron outboard half section hcd segaratee just outboard of the second
hinge from the inbeard end with the skin and aileron torn. Tre aileron tab, connected to
the aileron by the "piano,’ hinge. was intact and not damaged. The trim tab push rod was
intact and in place. 'The attached inboard section showed minor damage except at the
point of separation.

The detachec left horizontal stabilizer was located within the wreckage path.
The stabilizer had severe span-wise dewnward bending deformation and had separated
from the fuselage throwrh the root sreas of the stabilizer front and rear spers. The
seperation was in sn up and aft direction, as evidenced by black streaks across the left
side of the vertical fin and rudder that indicated contact with the rubber deicer boot on
the lesding edge of the stabilizer. The stabilizer leading edge showed evidence of severe
compression buckling and torsional bending in the inboard one-third of the surface. N=
repetitive abrasion: was found at the stabilizer's root seal.
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The left elevator was found within the wreckage path. The lett elevator
intoard third and the spar were still attached to the left horizonal stabilizer at the two
middie hinges. The trim tab had separated through the hinge and wes not recovered. The
section of elevator between (he gutboard hinge and the next inbosrd hinge was missing
end not recovered. The areas of separation of this section of the elevator were at the
hinges. All bslance weizhts were in place for the sections recovered. No preexisting
cracks o tears were ev lent.

The detached right horizontal stabilizer was iocated within the wreckage path.
The stabilizer had moderate span-wise downward bending deformetion along about
one~third of the top surface and along about one~half of the lower surface inboard area.
It had separated fron the fuseiage through the root areas of the stabilizer front a# rear
spars. No repetitive abrasion was found at the stabilizer's root seal. The separation wus
in an uip and aft direction es ¢vidence by black streaks across the right side of the vertical
fin and rudder which indicated contact with the rubber deice beot on the leeding edge of
the horizontal stabilizer. The leading edge showed evidanee OF moderate compression
buckling and torsional hendipg in the inboard one-third of the surface., A Section of skin
wponer and lower) from the rear spar outboard and aft to the first elevator hinge was
separated ard attached to tiwe elevator,

The right elevator was found within the wreckaze path. The eievetor had been
torr: into four separate sections. The trim tab was still partially attached to the inboard
section of the elevator. A portion of the stabilizer rear spur and its skin was attached to
the inboard sectien of the elevator through the inboard hing:., All balhnce weights were in
the proper positions. All separations were in the chordwise direction end coincided with
the hinge locations. No preexisting cracks or tears were evident. Chordwise deformation
was noted.

The vertical stabilizer was found within the wreckage path. The wvertical
stahilizer front and rear spars were attached to their mating bulkhesds in the aft fuselage
section. The lewer leading edge of the vertical stabilizer wus tieformed to the ieft
between 18° and 20°% The dorsal fairing was missing, except for fragments which
remained conneeted at the attachment screws. There was evidence of impuct dsmage and
bucklng to the Lower forward area of the left side of the vertical fin. Rubber smears
were evident on both sides of the vertical stabilizer. There was spanwise compression
buckling at the rear spar from the top near the rivetline extending down and aft. No
evidence of lateral movement was noted at the attachment bolts through the spar ard
empemage bulkhead. There was no evidence of repetitive or cyclic deformation.

The detached rudder was located within the wrseckage path; it had separated
into two pieces in the area of the rudder middle hinge. The lower section consisted of the
trim tco witn the bottom hinge bracket and middle hinge bracket still attached. The
upper piece contained the rudder balance weight wit: the top hinge attached. Blaek
rubber SMear masks were on both sides of the lower section. The rudder showed moderste
skin buckling in the lower portion adjacent to the bottom of the tab. The rudcer bellerank
was found in two pieces with fractures that sppeured to [ caused by overload fsilures,
Two bellerank bolts had been pulzed straight out with no evidence of side movement in the

it holes. The bellcrank's right side rubber stop screw heed showed a heavy force
application mark all the way Po the metal. No chatter marks or wear was seen on the
tutber stop screw. The mark on the stop screw was white und had a span of 5/8 inch.
Both rudder eables showed contact with the left side of metal in the bulkkead ares,
evidenced by aistinctive cable scars. The cables showed evidenc« OF having neen puile !
forward, deforming surrounding structures in a forward ana te the right direction.

B e
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fhe primsary eoatrsl systems {aileron, elevator, and rudder) cables, beleranks,
and push rods were impact damaged or separated during steuciucal breakup. Mo
preexisting conditions that would have prevented normal operatioy were noted,

The secondary eontrol Systems (aileron, elevator, snd rudder trim tabs) cables,
actuators, end push rods were impact damaged and separated during structural breakup.
The trim tab positions could not be cstablished because 0fthe demage.

The flap actuaters were inaccessible for measurement. However, the flaps
were in the fulv retracted position.

All major aircraft eomponents wwe accounted for. The aircraft aad the
detached ecomoonents had no fire damage. No evidence of preexisting siruviural damage

or control malfunction was found. AU fractures were typical of those caused by
everioads.

‘Botn-powerplants and their associated prepsliers were iound in the main
wreckage area. All oF these components were damsged heavily from the ground impact;
however, there was NO indication of prcimpact failure or malfunetion.

1B Medicat end Pathologiesl Information

The postmorien easmination of the pilot and a review of his medical records
revealed no evidence of gny medical problems which would have affected his
perfcomance. The pitct and two passengers died from impact trauma.

Selec:ed toxicological tests of the remains of the pilot and both passengers
were copductad by the Harris County Medical Examiner; however, results were
inconclusive because samples had putrefied before luboratory testing. Bw the lime the
vicuums® bodies hac: been removed from the wreckage and transported to the county
morgue, the bodies had been without refrigeration for about 9 1/2 hours, snd outside
tempers.tures in the area were reporied as high as 83° for that dav,

1.14 Fire
There were no signs of infiight or pustimpaet fire,

&

115 Survival Aspects

The accident was not survivable primarily pecguse the occupiable area of the

aireraft wes compromised to the exicnt that there was no roum for either the pitot or the
passengers to live when the top of the fuselage was crushed te the cadin floor level.

16 Tests and Kesearch

Safety Boerd investigators conducted belance tests and point thickness tests
bernuse the contrel surface flutter eould have been a factor in :he accident, since the
surfeces hed heen repainted in August 1998,

The left and right clevstors, the rudder, and the left aileron were balance
checked using A K-Tron 15 Kg (32 pound) electronic scale, accurate to within 0.002 peund,
a balance platform device capable 0f measuring the center of gravity to within g.1 inch,
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and a steel negr seale, accurate to within Q8L inch. The rudder's center of gravity wss
determined by hanging it next to a ptumb line reference.

The four pieces of the right elevator were measured for batsnce about the
hinge line and added together by calculations. The result was a balance of +9.30 +2.00
(allowance for measurements) pound-inches{tei! heavy). The mancfacturer's established
elevator balance limit is @ maximum of +18.7 pound-inches (tail heavy).

Measurement of the left elevator, minus the elevatsr tab, was checked for
balance, and it agreed witn the balance oi the right elevator. It was also within the
manufacturer's established elevator balance limit of 18.7 pound-inches {tail heavy).

The rudder measu~ements for balance were found to be 26.69 *+2.00 (allowance
for measurements) pound-inches (tail-heavy). The established menufacturer's limit is a
meaximum Of 49.00 pound-inches [tail-heavy). The rudder weight of 26.30 pounds was wel:
within the manufactuer's limits.

The left aileron was balanced intact. The measurement was 0.85 pound-inch
{nose heavy} at a weight of 15.24 pounds. The eileron was well within ?he limits of 0.2 to
1.5 pound=inchay (nose heavy) established by the manufseturer. The right aileron could
not he balsrce checked because of extensive damage.

The left elevator, right elevator, rudde;, and left aileron paint thickness
fmegsurements were taken on their surfuce skin to determine if the repainted surfaces
exceeded the manufacturer's factory paint thickness = between .6622 and .0054 inch. The
results of ?he thickness measurements were as follows:

Identily Average Paint Thickness

Left Elevator

Upper surface .0018-.6026

Lower surface 0021-.6023
Right Elevator

Upper surface .8020-.0029

Lower surface .0025-.0031
Rudder

Right surface S027

Left surface 0025

Atlleron surface {(eft wing) .0024-.0028

The less than nominal paint thickness is one reason for the control surfaces
being st or near the midpoint balance range. Exposec areas on the control surfaces

showed that :he surface had been stripped and repainted without being removed from the
aircraft.

1.17 Other Information

1171 Powecplants Tests

The powerpiants were removed from the accident site and shipped to the
manufacturer. Engine inspection and teardown, conducted under Safety Board
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supervision, revealed that a majority of the cylinder base bolts on the right engine were
undertorgued, and the cylinder boss area under the nuts had been painted, probsbiy during
the last overhaul. Section 3, paragraph 3-28, of the engine manufacturer's Overhaul
danual specifies that m, , .ait machined bosses should be masked before painting. Do not
ozint areas under hold down NUtS where toque is required.*”

1.17.2 Fuel Usage

About 46 minutes elapsed from the time N1G0UV callied ground control for taxi
instructions until the flight disappeared from Housten AR'FCC radar. About § minutes of
this time was used for start, taxi, and perhaps engine rurup. It is not known how much
fuel was consumed during the ground portion of the flight. However, if the average fuel
flow for both engines during the 8-minute period was 22 gallons per hour, about 3 zailons
offuel would have been used.

About 22 minutes elapsed from the time N180UV was cleared for takeoff until
the flight reported level at 8,000 feet. During this time, the aircraft's phases of operation
included a takeoff and climb to maneuvering altituge, about 10 minutes of en route climb.
and about 13 rninutes of level flight. Aecording to the engine manufacturer, the aireraft
could have been consuming &s much as 68 gallons of fuel per hour during the takeoff and
climb to maneuvering altitude. Because of its lezation in the median range of fuel
eonsumption data contained in the aireraft flight manual. a power setting of 85 percent
{37 gellons per hour) was selected to calculate tr_ IZuel consumption for the level cruise
portion of the flight. The rate of fuel consun otion during the en route climb could have
ranged from 51 gallons per hour at 80 percent power to 68 gallons per hour at 100 percent
power. A climb power of 90 percent was selected for these calculations because of its
locatior: in the median range of climb power fuel Flov cata obtained from the engine
manufacturer. Based upon the above considerations, about.17 gallons of fuel would have
been consumed during the takeoff and climb 1o 2,000 feet.

The lust IS minutes of radar observed flight is believed to have been in level
cruise. If this portion of the flight was conducted at 65 percent power, about 19 gsllons
of fuel would have been consumed.

The aforementioned estimates of fuel used during Ni0oUV's approximate gs-
minute flight indicates thnt arout 30 gallons of fuel would have been consumed. If climb
and cruise power settings were greater than previously mentioned, the amount of fuel
consumed could have been equal to the total amount-of main tank fuel estimated to be
onboard the aircraft.

Because OF the destruction of the cockpit, the position of the fuel selector
vaives could not be determined.

1.1§ Useful or Effective Investication Techniques

No new or unusual investigation techniques were used during this investigation.
2. ANALYSIS

21 General

The pilot was properly certificated in aceordance with Universal Airways and
FAA requirements and reguiations. However, he Was not authorized for flight in
instrument meteorological condition?. because he lacked the six apprcaches NNd § nours
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of instrument time in the previous ¢ months ss required by regulation. There was no
svicence OF a preexisting megical problem that could have affected his performance.

The aircraft was certificated and meintained in accordance with applicable
regulations. There was no evidence Of preimpact failure. maifunction, or abnormatity of
the aircralt's systems o powerplants.

The aireraf{t's weight and balunce values were within the authorized limits.
The loading 0T the aircrsft was arrang2d in such a maaner that it should not have imposed
any adverse inflight handling eharaeteristies and/or structural loads.

There was no distress call received from NIOOUV. which indicates thet some
emergeney condition occurred suddenly and fully engrossed the pilot's attention.

2.2 Aircraft Brealkup

Witnesses saw the sireraft fall from a cloud. They also saw that both wings
and the tail were missing from the aireralt befor= it struck ihe ground.

The wreckage distribution revealed that the fairly compact scatter path was
about 1,150 feet wide (north to south) and 1,620 feet loug (egst to west). With a surface
wind OF 10 knots from the west, Some components could have been subjected to wind drift.
The inflight breskup probably occurred somewhere between tne time the aireraft was at
its assigned cruise altitude of 8,006 feet and when it was seen coming out of the cloud
before ground impact. 'Takinginto censideration ttmt rhe breakup oeccurred at altitude,
the wind drift of the components, and the relatively confired scatter path, the Safety
Board concludes that the separation of the aireraft components =- horizontal snd vertiesl
stabilizers, elevators, rudder, and wings == occurred, in sequence, within a few seconds.

The sequence of the separation was established by the mode of separation.
The horizontal stauilizers probably received an exzessive downward loading force, as
evidenced by the downward spanwise bending deformation on both stabilizers. The source
of this loading was most likely a nose-up control insut initirted by the pilot at high speed,
As the elevator deflected upward in respease to the nose-up control input, the center of
pressure acting on the horizontal stabilizers would travel nft. creating a leading edge up
twisting moment. It was under this loading that the stabilizers failed and separated.

The horigontal stabllizers separated IN an upward direction as evidenced by the
blsck vubber smear msrks across ooth sides of ihe verticat fin. The marks were made by
the horizantal stabilizer deicer boats. Since bath horizontal stabilizars uppéared to bave
failed simultaneously and separated in a symmetrical mnnner, the aircraft wings were
intect before the herizontal stabilizer failure. If a wing had failed first, the resultant
rolting forces created by the unsymmetrical aserodvnamic condition, would make sz
symmetrical failureand separation of the stabilizers unlix=ly.

Upon failure and separation of the horizontal stabilizer, the normrl flight
downward foree acting on the sircraft tayl would be teleased which would sllow the
aireraft 10 pitech m e down viclently. At that paint. the aircraft wus beyend sentreoliable
fiignt and the sontinued nflight breakup and failures of the mireraft structure should be
<onsidered secondary .

Although the flight control surfaces were examined during tie on-seeng
investigation for evidence of J)ossible flutter. further exarination and testing of the
¢ontrol surfaces was conducted after it was tearned that the aireraft had been repainted
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and the contrel surfaces Rad not been balanced after being repainted. Close examination
of the control surfaces showed areas where the skin surface had beer. stripped ard
repainted without the control surfacebeing removed from th? aireraft.

The left and right elevators, the rudder, and the left aileron were balzuce
checked. The rigitt aileron could not be balance checked because of extensive damage.
The control surfeces Were found to be within the balance limits, as established by the
manufacturer. Paint thickness measurements of the repainted control surfaces rev-uled
that the measurements were slightly less than the manufacturer's factory paint thickness
average range, Consequently, the control surfaces were at a near :he midpoint baiance
range Of well-balanced control surfaces Therefore, based on these tests and the wype of

damage on the control surfaces, the Safety Bcard conclude.. that night control flutter was
not involved IN the breakup of the aircraft.

2.3 Weather and Operational Factors

Thunderstorm activity was forecast aiong the aircraft's route of flight. Based
upon the meteorological informetion the pilot obtained from Universa. Weather on the
morning of July 2, 18&1, he should have been aware of the possibility of encountering
phenomens associated with thunderstorms. However, there was evidence to indicate that
N160UV did not enter an area oOf severe weather that would have imposed excessive
structural loads on the airframe. ThiS was substantiated by weather condition
observations from evewitnesses to the accident and pilot report: of weather conditions in
the »adisonville area about the time of the sccident.  Additionally, the gaireraft
disappeared from air traffic control radar about 15 nmi irorn the nearest VIP Level 3
thunderstorm and more than 5 nmi from the nearest VIP Level 1 weather radar echo
contour.

While cruising at 8,000 feet, N1ogUY probably fiew in und out of scattered
cumulus cloud buitdups. In the cloud buildups, light-to~moderate turbulence and inflight
visibilities near zero miles were likely. The inflight environment eiesr of the clouds was
likeiy eharacterized by light turbulence and visibilities greater than 3 nmi.

The pilot had limited experience flying multiengine aircraft in justrument
meteorological condidions and no dual multiengine instrument instruction - eithei actual
or simulated = which would have included formal training in how io satisfactorily cope
with inflight emergencies, such as unusual attitudes, attitude instrument failure, or engine
failure. As a result of ecquiring an instrument rating in a single~-engine aircraft, the pilot
was not required to demonsirste instrument proficiency in multiengine aireraft,
However, the differences we so diverse between the handling characteristics and
emergency proredures of single-engine and muiticngine aircraft. applicants for
multiengine ratings who possess a single-engine instrument rating should be required to
demonstrate their ability to conduet safe multiengine operstions under getusl or
simulated instrument eonditions, When an inflight emergency occurs, there is little time
to decide the proper action to be taken. A preestabiished plan of nction and s thorousghn
knowledge of the aircraft are requisites fw the safeana .fficient management ofunususl,
unexpected deviations from normal flight conditions, especially when the pilot is burdened
by the extra tasks associated with flight by instrument reicrence.

The pilot had previously flown about 13 eross-country lights in NigIUV., Uis
longest flight was 1 8/10 hours. The averege time for each cross~country {lizht was shout
1 1/2 hours. 1t is possible that the pilot mey have flown either all or most 019 these flights

using only the main fuel tanks. Just as likely, however, is the possibility
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that he nay have been accustomed to switching to reserve fuel further along in the flight.
rather then shortly alter leveling off. Since the amount of fuel onbcard at takeoff, the
fuel tank Selection, the fuel distribution witnin the tanks, end the pilot's preferred
procedures for takeoff. climb, and cruise are matters of conjecture, no significant
conclusions could be drawn from the availabie fuel information.

Additional evidence indicates that the aircraft's engine(s} may have stopped
because of fuel starvation. Witnesses reparted hearing the aircraft making “popping®
noises. The engine manufacturer indicated that an insterruption of fuel flow to a
Lyconing 10-728 engine could result in a ponging noise or backfiring.

At the first indication of abnormal engine operation, the pilot should have
advanced the mixwre, prop, and throttle contrels to the full rieh/high RPM/high mhnifold
position. Having done 0, he may have recognized his fuel management error and
ettempted to correct it by turning the fuel beost pumps on and selecting auxilisry fuel.
The surge or increase in engine power as described by witnesses may have been due to the
resumption of fuel flow to the engines as a result of she pilot’s selection of auxiliary fuel.

The fuel tank selectors and boost pumps were located on the fuel control
nanel, which was located approximately 33° to the left and below the pilot's vies of the
primary flight instruments. Switching tarks would therefore have required the pilot to
move his head down end to the left, thus giverting his attention from flying the aircraft.

If, while under actual instrument conditions, the pilot's eyes were diverted
from the flight instruments and his head was moved downward and turned {as when
ehanging frequencies, checking flight lo; data, or changing fuel selectors), the aircraft
rolled or turned at the same time and he suddenly returned his head to the normal
pesition, a disorientation would most likely have occurred. A false sensstion of diving o
rolling teyond the vertical plane would have been produced. As a result. there may have
been e strong, instinctive tendency to pitch or roll the aircraft in.the opposite direction.
This urge is even sironger when there is no autopilot available and the pilot has te rely
upon his owii perceptions and instinets. A reflex movement by the pilot could well have
been 1ntroduced into the flight controls as a resuit of these events.

The aircraft's flight manual directed the pilot to use the {licht controls with
caution above 189 knots {Va-maneuvering speedl. The Houston ARTCC D Log indicates
NI10OUY was operating near its maneuvering speed at the time radar eontact was lost.
Having never received insrrument training in multiengine “~ireraft, it is easy lo visualize
the oilevs reflex action as being abrupt and excessive. Under such ecircumstaaces, the
requirea caution in the use of the flight conteols is not likely to have been exerciseu.

Since NIOOUV was not equipped with a cockpit voice recorder or a flight data
recorder, the Safety Board had little evidince to determine positively the actions of the
pilot. llowever. the Safety Board b:lieves that spatial disorientation could have led to the
excessive control force inputs by the pilot whieh caused the massive inJlight {ilure Of the
areraftUs structure.

24 Powerplant Teardoan

During the teardown irspection of N100UY's powerplunts, investigators found
that some of the engine cyiinder base nuts orn the right engine were not, and could not be.
properly torqued becauze Of paint on the boss nrea under the nuts. This painting
procedure is contrary to procecures set forth by the engine manufacturer.




_15_

Although the undertorqued condition of these cylinder base nuts was act
considered to be a factor in the accident, tne Safety Board belicves that i constitutes a
potentislly hazardous situation since the tess Of any Or ail of these cylinders could have
restited from this incorrecr maintenance procedure.

3. CONCLUSIONS
3a Findings

1.  The pilot was properly certificated; however, he had not met the
instrument recency of experience requirement to aset as piloi-
in-command of an aireraft on an instrument fiight ptan.

2. The pilot had not received instrument instruction in a multiengine
aircraft, and his total instrument time INn multiengine aircraft was
2 1/2 hours.

3. The night departed Houston within the aircraft's prescribed weight and
balarn~e limitations.

4. It B not known if the pilot switched to the auxiliary fuel tanxs after
takeoff,

5. &n unexpected emergency condition probably occurred which suddenly
civerted the pilot's attention.

6.  There is no evidence that the flight encountered westher thet would
have induced the extreme structural loads.

7. The duraticn of the flight could have exhausted the fuel believed to have
been in the main tanks at takeoff.

8. When radar contact was lost, the aircraft was traveling at approximately
169 knots IAS {Va-muncuvering Speed).

9. The aircraft's automatic pilot was inoperative.

10.  The pilot's lack of multiengine instrument experience and the inoperative
eutopilot increased the probability of the pilot esperiencing spatia:
disorientation in adverse meteorological conditions.

i1l The accident occurred more than 15 nmi from the core of a VIP level 3
thunderstorm and more than 5 nmi from a vIP level 1 weather radar echo
contour,

12. At an altitude of 8,060 feet, the aircraft flew in and out of Scattered
cumulus cloud buildups with light-to-moderate turbulence and in-flight
visipilities negr zero miles in the buildups.

13.  Light turbulence and inflight visibilities greater than 3 miics existed in
areas ciear of cumulus cloud buildups.

14.  The aircraft broke up in flizht under aerodynamic loads which probably
exceeded its structural capability.
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15. Tae breakup was the result of aerodynamic overloads induced by the
pilot.

16.  Within e short spar oF time, the horizontal stabilizers separated,
followed by left and riht wing separations.

17. There was no evidence that flight control surface flutter occurred.

18.  The main wreckage struck the grouid inverted.

18.  The less of the cabin structural integrity compromised the occupiable
space within the cabin when the top of the fuselage was crushed to ficor
level.

20. If was not possible to determine if the pilot was wearing required
cortective lenses at the time of the accident.

32 Probable Cause

The National Transportation Safety Board determines that the probable cause
ofthe accident was a pilot induced zisframe overload following loss of aircraft control
which resuited in the structural breakup of the aircraft. The reason(s) for the loss of
aireraft control could not be determined. Contributing ta the loss of control was the
pilot's lank of instrument proficiency in multiengine aircraft.

4. SAFETY RECOMMENDATIONS

A= a result of its investization of this accident, the Safely Eoard issued the
fcilowing recommendations to the Federal Aviation Administration:

Issue a General Aviation Airworthiness Alert (Advisory Cireular
43-16) to emphasize the importonce of following the established
precedures published in the manufacturer's engine overhaul manual.
(Class 3 Priority Action) (A-81-161)

Require al holders of an instrument rating and a multiengine
rating to demonstrate their ability to operate a multiengine
aireraft under normal and emergency conditions by reference to
flight instruments only as a prerequisite to exercising the
privileges of an instrument rating in multiengine nireraft. {(Class
1I, Priority Action) (a-81-1621
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING

/37 ELWOOD T. DRIVER
VYice Chrirman

fsf FRANCIS H. McADAMS
. Member

/s!  G. H. PATRICK BURSLEY
Meraber

PATRICIA ». GOLDMAN, Member, ¢id not participate.

December 17, 1981



-19-

5. APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

1. Investigation

The Safety Board was notified of the sccident ghout 1445 on Ju'y 2, 1981, and

a team of six investigators wes d.spatched to the scene immediately, Investigative groups

weee established for the investigstlion ia the areas of operetions, air traffic coltrol,

structures, systems, powerplants, hamap factors, meiniensnce records, and weather. A

gata!mrg;cal grouwp was estgblishea gt the Safety Roards Headquarters in Washington,
.C.

_ Partizs to the investigation included the Federal Aviation Administration,
Beeeh Afrers®r Cruporaiion, Universal Airways, Inc_, and AVCO-Lycoming.

2 Hearing
No pudlic bearing was held.
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APPFNDIX B
PERSONNEL. INFORMATION

Robert *aricn Allen

Roberi 3. Allen. 44, held Commercial Pilot certificate No. 462527415 for airplane
single- and muitiengine land with instrument privileges. He ai.o held @ night instructor
certificate for airplane single-engine land. A ‘second elzss medical certificate wsas issued
to him on August i, 1880, with the limitation that the *holder shell wear glasses for near
end distant vision while exercising the privileges of his airman certificate. On April 19,
1981, Mr. Allen satisfactorily completed an airman proficiency/quaiification check ride in
NIQOUV.

Universal Airways. Inc., had no record of the night and duly times Mr. Allen had
accumulated flying for them nor did they have any record or knowledge of his pilot
qualiiicetions.

Mr. Allen had accumulated about 398 night hours. of which approximately 237 hours

was as pilot-incommand. fielogged 48.9 hours of multiengine flight which consisted of
the following:

ours-dud (Training)

17.4 h
31.3 hours-pilot-in~command of which 23.7 hours were in R1000V

7.4
1.3

His total instrument time consisted of 35 hours simulated {hood) and 8.3 hours
getudd.  His pilot-In-command instrument time in multiengine aireraft was 25 hours, all
of w'hich was lo_ged "actual” in N100UY. Mr. .allen's night log indicates that he had not
reczive any instrument Palnlng (dual mstru tion) in multiengine aircraft. None was
reruired under 14 CFR 61.55. His instrument time (logged as actual and in N180UY) rhe
pravious 30 days was .9 hour «nd te previots SO and 180 days was 2.5 hours. He 1>gged
feur instrument approaches during tie previo'ss 6 months.

."r There wes no evidence that hir. An--n had piloted an aircraft the 21-hour period
/before the ace dént Fis previous flight in ¥100UGV occuircd on June 26, 1981. M=, Allen

¢ logged 10.9 heurs duriag the preced.ng 30 lays (7.2 hours in N160UY) and 30.4 hours (13.2
' hours 1n NiGOUV} auring the preceding 80 :days.

Passcngers

Thomas Gregory Evans, 53, was President and Cheirman of the Board for Universal
Weather/Aviation, inc.

Gerardo R. Hida\go, 41, was an ggeni in Spain for Universal Weatner/Avistion. Ine.
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APPENDIX €

AIRCRAFT INFCRMATION '

Beech Aircraft Model 65-A80, Excaliour Converstion to  Hodel 65-A80-808,
NIOOUV, Serial No. LD i51, was issued a Certificate of P.irg‘orthmeas in the
Standard-Normal eategory onJune 1, 1969.

The aircraft had been owned by several corperations, before it wrs purehasad by
Excalibur Aviation company on March 29, 1375. The aireraft total tlme on this date wag
4209.8 hours. On April 11, 1978, the a‘:eraft was purchased by Universal Weatper and
Aviation, Inc., d/t/a as Universal Airways, Ine, The records ndac,ated that. the uircraft
wRrs sold by Universal Weather and Aviation, Ine., to Universal &irways, Tne.; however,
there were no dates on the bill of sate. The records further |gd|cated that Universal
Airways, Ine., on dune 26, 1978, applied for a new registration certifieate and or. Juiv 25,
1978, Universal Airways changed the sircraft registration mimber from Ni23TS to
N1goUy,

H

Cne of the aircraft data plates indicated the aircraft hid been eonverizd from a
Model §5-A80 to & Model 65-A80-8800 On November 15, 1971, However, the aircraft
records received from the FAA Aircraft Reg:s.ranon Branch did not reflect the
conversion.

An FAA Major Repair and Alteration Form 337 indicated :hat the afrcraft was
equipped with two Avco Lycoming 10-720-A1B engines on July 9 1978. k was also
equipped with two tartzell propellers Model HC-A3VK-2A/V8433NB-2R.

Engine Information Left Rieht
Serial Number LB843-54 L-949-54-A
Date Installed 12/30/86 12/30/80
Time Since Overhaul 100.5 hours 100.5 hours
Time Since Inspection 2.5 hours 2.5 hours
Propeller Information Left

Serial Number BJ 1269 Bv 1268
Date Installed B/1/78 12/30/80
Time Since Overhaul 551.4 hours 100.5 hours

Time Since Inspection 25 hours 2.5 hours
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