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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT
Adopted: November 25, 1980

KENNEDY FLITE CENTER
GATES JLEARJET MODEL 23, N858JS
BYRD INTERNATIONAL ATRPORT
RICHMOND, VIRGINIA

~ MAY 6, 1980

SYNOPSIS

On May 5, 1980, an unmodified Gates Learjet Model 23 wus being aperated by
Kennedy Flite Center, Richmond, Virginia, on a flight from Richmond to Louisville,
Kentucky, continuing to Gainesville, Florida, and returning to Richimond, The pilot
received the appropriate weather briefings and filed three instrument flight rules
(IFR) flight plans. The aireraft departed Riciimond at 2128 e.d.t. with two pilots
aboard. The {light to Louisville was uneventful, as was the subsequent flight to
Gainejville with six passengers aboard, The aireraft departed Gainesville at 0152
on Ma - 6, 1980, with only the two pilots aboard,

Upon arrival in the Richmond area, the flightorew requested an instrument
landing system (I1LS) approach to runway 33 &t Byrd International Airport. They
were cleared for the approsch and landing.  About 0311:10, the flightcrew
requested that the sequenced flashing approsch lights be turned down, aud the
controller asked that the message be repeated. The controller heard two garbled
radio iransmissions referring to lights, and he dirmmed the lights when the aircraft
was about 0.5 mile from the runway. Witnesses stated that the aireraft crossed the
runway threshold "a kit high,” started to roek, and rolled inverted as engine thrust
increased. Thne aireraft crashed adiscent to the runway at 0312 and burst into
flame. Both pilots were killed.

The National Transportation Safety Roard determines thut the probable cause
of the accldent was the pilet's failure to waintain proper airspeed and aiveraft
attitude while transitioning from final approach through flare to touchdown. The
low-speed/high angle-of-attack flight condition precipitated wing rolloff, wingtip
strikes, and ultimate loss of aireraft control, The pilot's improper technique during
roundout may have been due to fatigue, his limited knowledge, training, and
experience regarding the flight characteristics of the Learjet aitoeaft, and
distraction caused by eoncern over the intensity of the approuch lighting.




1. PACTUAL INFORMATION
1.1 History of the Flight

On May 5§, 1980, an unmodified 1/ QGates Learjet 23 (N866JS) was
operated by Kennedy Flite Center, Richmond, Virginla, on a purported crew
training flight. The pilot called the Newport News, Virginia, flight service station
(FS8) about 2105 2/ and received a weather briefing for a flight originating in
Riehmond to Louisville, Kentucky, continuing to Galnesviile, Florida, and returning
to Rlechmond, He filed three instrument flight rules (IFR) flight plans. The first
flight plan called for » filgnt of 1400 hour from Richmond to Louisvilie with the
pilot and copilot aboard. The second flight plan called for a flight of 1+29 hours
from iouisville to Gainesville with the pilot, copilot, and six passengers aboard,
The third flight plan called for a flight of 1+10 hours from Gainesviile to Richmond
with the pilot and copilot aboard, Ajl of the plans requested fiight level (FL) 410
as an en route altitude,

N868JS departed Richmond about 2128 with the two pllots aboard, and
arrived at Standiford Field in Louisville at 2228 after a routine flight, The aireraft
was refueled with 386 gallons of Jet A fuel costing 3479.48, which was paid by
check, The flighterew boarded the six passengers, who were friends of the copllot
according to the *ompany's flight manager, and the aireraft departed ! ouisville at
2316, After a routine flight, the sireraft arrived at Gainesville Regional Airport at
0044, May €, 1980, and the pasicigers deboarded, Charter Air Center serviea
personnel "topped of " the fuel tanks with 404 gallons of Jet A fuel. The fuel bill
was $596.83, which was paid in cesh, The flight departed Gainesville at 0152,

Initial climb was to 23,000 Yeet 3/ with further clearance to FI, 370 and
final clesrance to the reguested FL 410, The en route portion of the flight
proceeded normaily, and at 0257, durivg descent, the/aireraft was handed off at
14,000 feet by the Washington Alr Route Traffiec Control Center to Richmond
approach control,

The Richmond approach controller acknowledged the handoff, gave
current weather and winet conditions, and told the flighterew to expect a visual
&pproach to runway 2 at the Byrd International Airport. The flighterew requested
an instrument landing systom (ILS) approach to runway 33, This request was
acknowledged, and the approach controller vectored the aireraft to the ILS fingl
approach course, outside of the vuter marker, at 2,000 feet,

:;:/ An unmodified Learjet has wings/lift devices that have not been changed since
manufacture, A modified Learjet (for example, Century Il and Howard/Raisbeel:
Merk 1) hus wings/lift devices that have been changed since manufacture te
improve landing performance,

2/ Al times are eastern daylight saving time, based on the 24-hour clock,

3/ All uititudes sre mean sen lavel, except as note..
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The &pproach controller turned the aircraft over to the loecal control
tower operator at 8308, Radio commmunication between the aiveraft snd the
tower controller was astablished, and the aircraft was clearad to land at 0308:41.
While on final approach at about 2 mi'es from the runway, the pilot asked for a
wind check, and the controller responded that the winds were calm.

About 0311:19, the flighterew requested that the sequenced finshing
approach lights. be turned down and the controller asked that the message be
repeated. The controller heard two garbled radio transmissions within 40 seconds
referring to lights, and he dimmed the lights when the aircraft was about .5 mile
from the runway,

The tower controller stated that the alreraft's flightpath appeared
higher than normal and that N886JS seemed to float down the runway at mbout
50 feet altitude. He then saw the wingtip lights roeking back and forth, the nose of
the alreraft rising, und the sireraf't Starting to rol). He stated that he reached for
the crash phone when he saw the wings rocking because he was concerned about the
safety of the aireraft. He then saw a ball of fire on rinway 33 and immedigtely
sounded the crash alert; the time was 0311:58,.

A Virglnin Alr National Guard security guard on duty nesr an aireraft
parking ramp and the "M* texiway adjacent to runway 33 witnessed the accidunt,
He stated that he was in a parked truck, engine off, with an unobstrueted view of
the runway approach one anc touchdown area. He said that the aireraft was "a big
high" on its approach, but dercended to a normal touchdown attitude end altitude
with the noise of the aengines Ninding down, He did not hear the "seraech" of the
tires which would hava been normal if the aircraft touched the runwiay. Instead, he
sald that the aireraft yawed r.ght, the nose came up, and the atreraft started to
roll to the right. The roll centinued to the Enverted position aceompanied by a
buildup of engine noise, He the1 saw the aireraft strike the grouid iverted, cateh
fire, and explode. |

Another security guard on duty at the entrance to the Air National
Guard base .also witnessed part of the accident sequence, He observed the
approach to runway 33 and staled that he thought the aireraft was landing farther
down the runway than normal. de did not hear the aireraft touch down, hut did
heer a sudden rise of engine noisa. He saw a white light traveling down the runway
followed by an orange fireball anc flames,

The alreraft orashed at night during hours of darkness at Iatitude
37°30' N. and longltude 77°19" W., ¢t an elavation of 168 feet.

1.2 Injtiries to Pessonsy

Injdries Crew Passengers Other Total

R At e e

Futal 2 ‘ 0
Serious 0 0
Minor/None ) 0

wing

Tetal D) [}




Damsge to Aireraft

The aireraft was destroyed by impact forces and posterash fire,

1.4 Other Dnmgg

. The runway surface was damaged slightly, There was ground scarring
and fire damage to the airport infield,

1.5 Personnel Information

The flighterew was certificated and quelified for a tratning flight. The
coplivt was not qualified for air taxi flights under 14 CFR Part 135. (See
appendix B.) The pilot was employed fult-time by Kennedy Flite Center as a
chearter pilot and flight instruetor. He reported for duty at 0960 on May 5, 1970,
and was released at 1300. He went home and was active until being recalled at
2100 for this flight. At the time of the accident, he had been awake for about 20
hours. The pilot had been off duty on May 3 and 4, 1980.

The copilot was & part-time employce of Kennedy Flite Center as a
charter pilot and ilight instructor. He was not on duty on May 5, 1980, and worked
at his full-time oecupation during the day. He arrived at the Kennedy Flite Center
about 2100. At the time of the aceident, he had been awake for about 18 hotrs,

1.6 Aircraft Information

The aireraft was certificated, equipped, and maintained in accordance
#ith Federal Aviation Administration (FAA) reguirements. The gross weight and
eanter of gravity {e.g.) were within presaribed limits for takeoff and at the time of
the accident. The aircesft was fully fueled (804 gallons useable) with Jet A fuel on
departure from Gainesville, (See appendix C,)

LY Meteorolngieal Information

The surface weather observation for Ryrd International Airport at $254,
May 8, 1900, was: 25,000 feet above ground level (a.g.l.) thin scattered clouds,
10 mites visibility, temperature 64° F, dewpoint 48° ¥, wind from 180° nt § knots,
altimeter setting 29.64 intig,

A speclal observation for Richmond taken at 0319, 7 minutes after the
accident, was: 25,000 feot t.g.1. thin secattered clouds, 10 miles visibility,
tomperature 64°F, dewpoint 50°F, wind from 260° at 3 knots, altimeter setting
28.64 infg.

When the alreraft was on the ILS final approach, the control tower
aperator reported to the flighterew that the wind was calm,




1.8 Alds to Navigation

The ILS approach to runway 33 uses the low-frequency outer marker
(KAFKA) as the primary approach fix. This facility is located 4.6 nautical miles
from the threshold of runway 33. The middie marker associated with the system is
located 0.4 nautical mile from the threshold of runway 33, The 3° glide slope
begins on the runway about 2,000 feet down from the threshold and extends back
along the approach, crossing the runway threshold at a height of approximetely
59 feet a.g.l, crossing the middle marker at approximately 361 feet m,s.l., and
crossing the outer marker at approximately 1,700 feet above sea level,

The published procedure for an ILS approach to runway 33 is, proceed
inbound on the localizer on a heading of 334° within 10 nautical miles descend so
as to eross the outer marker at not less than 1,760 m.s.l., then descend along the
glidepath to a minimum height of 361 feet m.s.l. (200 feet a.g.l). The published
minima for a straight-in approach landing on runway 33 with the ILS system fully
operable are 200 feet ceiling, and runway visual renge (RVR) 1,800 feet or 1/2 mile
visibility.

At the pilot's request, N866JS was radar-vectored to intemep't the IL!
for runway 33. When the local air traffic controller eycled up the main runway 33
IL8, an alarm rang and an "abnormal" light illuminated, indicating that an abnormal
condition existed within the system. The controller switched to the backup ILS
localizer; the alarm silenced and the abnormal light stayed on. This is the way the
system ig designed and there is no deterioration of radiated signal when the backup
system is used,

The runway 33 ILS system was flight-checked by an FAA flight
inspection crew on May 6, 1980. They reported, "all pavameters of LS equipment
and associated equipment used with this procedure insproted and found
satisfactory." |

1.9 Communications

There were no reported communications difficultics between the
aircraft and FAA control fecilities on any of the flights. The last two or three
transmissions from the aireraft before the accident referring to sequenced strobe
approach lighting were garbled. The airereft's communications radios and
associated equipment were destroyed by impact and ground fire,

The Kennedy Vlite Center accident investigation coordinator was
present wheyr: the air traffic control tapes were reviewed on May 7, 1980. Yie
stated that he recoghized the voice in the radio transmissions to the Richmond
approach and tower centrollers as that of the pilot., Keanedy Flite Centaer
procedures call for one pilot to handle the radios and navigation while the other
pilot flies the aircraft.
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1.10 Aevodrome Information

The Richard F. Byrd International Airport is located 7 miles east of
Richmond. The airport has three runways and is surrounded by level terraln. Land
use is a mixture of suburban and rural.

Runway 33 is 8,999 feet long and 150 feet wide. There are 1,000~foot
overruns at each end of the runway. The last 4,989 feet of the runway has
75-foot-wide paved shoulders, Runway lighting consists of high-intensity runway
edgelights spaced 200 feet apart, standard centerline lighting, touchdown zone
lighting, and high-intensity approach lights with sequenced flashing. The elevation
of the runway 33 threshold is about 161 feet.

.11 Flight Recorders

The gireraft was not equipped with a cockpit voice recorder or a flight
data recorder, and neither was required,

1.12 Wreckage and Impact Information

The first ground impaet marks on the runway were parallel serape
marks about 16 irches apart starting at 1,755 feet beyond the threshold about
32 feet right of the centertine., The right serape mark was 58,5 feet long and the
left imark was 28 tect long. Another set of parallel runway scrape marks about
18 inches apart started 365 feet farther down the runway about 33 feet right of the
eenterline. The right scrape mark was 34 feet long and the left mark was gbout
15 feet long. The sngle between the ecenterline and all marks was about 3% These
scrape marks were lighter in color than the runway and bad & gray, metallic east.,

An additional impact scar was found in the grass adjacent to the right
side of the runway at 4,475 feet. The horizontal tsil spar section and pieces of red
glass were found in the scar at that point. The ground searring and marks
coritinued in a steaight line to the main wreckage 665 feet farther along the sido of
the runway. DPieces of the aircraft scattered between the initial ground voniaci
point and the main wreckage included access covers, wing skin, horizontal
stabilizer, tip of left clevator, and left engine. 'There was a fire/scot pattern
running throughout the wreckage path,

The main wreckage came te rest 5,140 feet beyond the runway
threshold 150 feet right of the centerline on the edge of the runway. The wreckage
consgisted of the cockpit/cebin area, fuselage, empennage, right wing, right engine,
and & part of the left wing. The wreckage was damaged by ground fire. (See
appendix 1).)

1.13 Medical and Pathological Information

Postmortem examinations of both piiots were performed by the Office
of the Chief Medical Examiner, Commonwealth of Virginla, Richmond, on May 6,
1980, Their examination showeq that both crewmertnbers died of similar muiltiple
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traumatic injuries, Toxicological specimens for both ecrewmembers were sereened
for alechol, drugs, and carbon monoxide, and the results were negative. There was
ho evidence of any disease or physical condition that would have affected the pilots
in the performance of their duties.

Among the injuries sustained, the pilot had a dislocation of the right
thumb and metacarpal-phalangeal joint. He also sustained wrist, arm, and leg
fractures, The copilot sustained a fracture of the right fourth finger.

1.14 Fire

The Safety Department of the Capital Region Airport Commission at
Byrd International Airport responded to the crash notification with three vehicles
and four firefighters, They arrived onscene in less than 2 minutes and extinguishad
the fuselage fire within 2 minutes, They expended 140 gallons of chemiecally
treated water from two vehicles,

1.15 Survival Aspects

This accident was not survivable by occupants in the cockpit, The
cockpit area was crushed and broken open during the crash sequence, and both
pilots were ejected from the aireraft. 'The two aft passenger seats were relatively
intact and the surrounding fuselage was not significantly deformed., However, it
cannot be determined if crash forces were light enough to have been survivable,

The source of the ground fire was primarily fuel from the ruptured left
and right wing fuel tanks, and the ignition source was probably an engine or a
shorted electrical system,

1.16 Tests and Research

1.16.1 Aldceraft Parts

Components of the angle-of-attack, yaw dnmper, flight control, and
autopilet systems were disassemblea and examined at the facilities of the Gaies
Learjet Corp., at Wichita, Kansas, the week of August 18-22, 1980. These
components included the aileron servo, the horizontal stabilizer twin actuator
motors, the stickshaker motors, and the guidevanes and computers from the stall
warning system, All units were functional and operated normally,

1.17 Additional Infcrmation

1.17.1 Lending #sdghts and Data

The 1naximum ellowable landing weight for this aircraft is 11,880 1bs.
The landing weight for N866JS at the time of the aceident was about 10,017 lbs,
This weight, accordng to the FAA-appreved Learjet 23 flight manual landing
approach speed chart, indicated a Vref airspeed of 113 knots with the landing gear
extended and the flaps full down. ‘Une pilot's airspeed bug was set at 118 knots.
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Kennedy Flite Center pilots use a rule of thumb to determine airspeed by adding
cne-half of the fuel weight in hundreds of pounds to a base speed of 103 knots, The
aireraft had about 2,900 1hs of fuel remaining at the time of the accident,

1.17.2 Fuel Management

According to Kenuedy Flite Center management personnel, company
procedures for fuel management of N866JS were in sccordance with the
FAA-approved airplane flight manual for Learjet Model 23. The menual states
that the procedures for aireraft 23-003 through -069 are:

During starting - main fuel boost pump switches
- ON,
Before takeoff - main and standby boost pump
switches -ON; tip tank transfer switches - OFF,
Cruise
1. Main and standby boost pump

switches -ON,
2.  Fuselage transfer switch - ON

after  airplane is  below

maximum landing weight of

11,880 lbs,

Fuselage transfer switch - OFF

when tank is empty,

Tip tank transfer switch - OFF

until 600 1bs remaining in each,

then ON until tanks are empty.

NOTE: Some fuel will flow from the wing tanks back into the empty tip
tanks and should periodically be pumped into wing tanks,

These procedures were considered in computing weight and balance
information for landing and for estimating remaining fuel equilibrium.

L1710 Use of Yaw Damper

The compeny manual also ¢pecifies thai the yaw damper must be
"ON" for all {light conditions except takeoff and landing. The manual states:

NOTE

After opposite engine has been started, set autopilot
inaster switeh (if installed) to ON or depress AFCS cireuit
breaker if it was pulled, Perform yaw daraper cheek in
accordance with yaw damper operational check, this
section,

Page 2-6: After takeoff (checklist)

A. Landing gear switch - gear up.

B. TFlaps - up prior to 170 {knots indicated
airspeecd] .

C. Yaw damper - ON,

D-d. [MNot applicable] .
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The yaw damper i3 not mentivned again in the manual echeckiists that apply to
various phases of flight f(crulse, before starting descent, during descent, befure
landing, on landing, or after clearing the runway). The yaw damper is mentioned in
the operatirnal checklist carried in the aircraft (landing final (checklist) item No.
5-Yaw damper OFF),

L.17.4 Approach and Landing Techniques

The Gates Learjet Flight Training Manual deseribes standardized
procedures and maneuvers for pilots transitioning into model 20 series Learjet
aireraft. Those portions devoted to approach and landing state in part,

Normal Approach for Landing

Several factors influence the requirement for utilizing
a smooth, shallow power-on approach, Two of the basic
fsetors are: rirst, if an approach angie is relatively
shallow, airspeed control is generally improved. Secondly,
by using a relatively shallow approsch with adequate power,
the rate of dexcent is held to an acceptable value, At idle
or low power in a high rate descent (steep glideslope), the
airplane on flare will only rotate: however, rate of descent
will not appreciably change.

A cautionary word about approach speeds. The
[indicated airspeud] on final approach with any jet aireraft
has to be more precise than with a propeller driven aireraft.
Too often, pilots have a tendency to add on extra knots "for
the wife and children, ete.” Each extra knot over and above
the approprigte Vref can cause an additional 80 to 100 feet
of "flouting" after the flare (calm wind conditions). Flying
the tinal approach slower than Vref can cause surprises such
as extremely hard and/or premature touch downs.

Landing

Jet airecraft in general have certain landing
characteristics, Deceleration is not rapld when power is
reduced to idle, While in idle, the engines still produce
forward thrust. In ground effect, the jet aireraft can "float"
for a long distance.

The Gates Learjet in landing configuration at Vref (1.3
V81) is In a near landing attitude. Constantly trim piteh to
neutral. Maintain Vref until within a few feet of the runway
surface. Reduce thrust to idle, Raise the nose very slightly
from the attitude you maintalned on final approach. (With
aft mountod engines the nose will tend to rise as power is
reduced, Very little back pressure is required.) Maintain
thart attitude and allow the aireraft Lo fly on to the runway
surface,




~1 =

During the slight flare indicated above, dn not keep
raising the nose higher and higher (known as "holding it off")
as the airspeed decreases, Doing #o induces a long float.
Flaring the aircraft too high also elongates the floei.

Occasionally during landing training, a pilot might hold
the Learjet into such & leng float that the stickshaker
actuates. If that ever occurs, he should release some of the
control column back pressure being held and allow the
airplane to land. Consequently, & pllot should not prolong
the flare in an attempt to make an extremely Smooth
landing.

in any event, the stall warning switehes should he left
ON. The stall warning system is on the Learjet to give
pilots an extra margin of awareness when approaching &
stall. if a pilot actuutes the shaker and/or pusher during
landing, his technique needs tmproving, He should not blamne
the stall warning system for annoying him. It is doing what
it is supposed to do.

1.17.% Money Fowx in Wreckage

During the wreckage examination, a bundle of U.S. currency totaling
$2,592 with a slip of naper secured by a rubber band was found in the cockpit. The
paper, written by the bookkeeper for Kennedy Flite Center, stated,

Louisville to Gainesville to Richmord 1687 S, Miles
$2,952.25

236,18
$3,188.43

New Investigative Technigues

None,

2. ANALYJIS

The aireraft was properly certificated and had been maintained in
accordance with approved procedures., There was no evidence of preimpact failure
ot maifunetion of the alreraft structure, powerplants, {light controls, or systems,

Weather was not a factor in this accidenv. The accident occcurred on a
dark night, with high thin clouds, 10 miles visibility, and litfle or no surface wind.

Although the runway 33 ILS system was operating in the backup mode,
with an flluminated "abnormal” light on the controder's panel at the time of the
accident, there is no evidence to indicate that the system was not working
satisfuctorily. There is no Indication of the involvement of improper air traffic
control procedures in the accident.
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The flighterew was properly certificated and qualified for a copilot
training mission flown in aceordance with 14 CFR Part 91. The flight rnanager of
Kennedy Flite Center stoted that the purpose of the flight was crew aining and
that the passengers carvied from Louisvilie to Gainesville were friends of the
copilot., Despite an exiensive investigation, the Safety Board and oiher Federal
agencies were unable to learn the identities of the passengers. The Safety Board
believes that the $2,952.25 figure on the paper found with the currency in the
wreckage indicated the total cost for the 1,687-statute mile flight at a rate of
$1.75 per mile. Revenue flights are subject to an 8-percent sales tux. The Safety
Board believes the $236,18 figure on the paper indicated this 8-percent sales tex,
A sales tax would be charged only if the flight was a commereial flight under
14 CFR Part 135, If the cash amount of $586.83 paid for fucl in Gainesville |g
subtracted from $3,188.43, the remainder i: $2,591.80, ahout the amount of money
found in the wreckage. Additionally, the flight plan indicated that six passengers
would be zboard the eircraft from Louisville to Gainesville, Consequently, the
Safety Board believes wnat the basie purpose of the flight wes an on-demand air
taxi flight from Louisville to Gainesville, The copilot was not certified for that
segment of the flight,

While postaccident medical testing did not reveal any disease or
physical condition that would affect performance, the piiot had been active for
about 20 hours prior to the accident and the copilot had been awake for about 18
hours, Air Force Manrual 161-1, Aerospace Medicine, describes fatigue as "a
detrimental alteration or decrease in skilled performance related to duration or
repetitive use of that skill, aggravsted by physical, physiologicel, and psychic
stress," In a flying situation, fatigue is genevally identified in two overlapping
categories: acute skill fatigue and chronic fatigue, There iz no evidence that

either pilot suffered from ¢hronic or long-term fatigue. However, the exteaded
periods both pilots were without sleep and a late-night, early-morning, three-
segment flight could induce acute single-mission skill fatigue. Skill fatigue is
simply that attrition of skill resulting from the vepetition of & task during & long
mission or repeated short missions, Its symptoms are lassitude and disinclination to
further activity. The Sufety Board believes that the flighterew reactions may have
been degraded by the effects of their long day and the multiple 1ights,

While the pilot did have about 306 hours of Learjet flying time, all of
that time was flown at the Kennady Flite Center during training missions or while
performing on-demand air taxi flights, He attended Learjet ground school in
September 1979; however, he did not attend g Learjet fight school nor did he ever
receive any Learjet simulator training. The Learjet vias the only turbine-powered
aircraft the pilot had ever flown, and the bulk of his raultiengine experience was in
the Cessna 400 series aireraft, whose flight characteristics are less demanding than
the Learjot.

The copilot also attended a Learjet ground school, but he neither
attended & Learjet flight school nor received any Learjet simulator training, His
10 hours of Learjet time was acquired on a.r taxi flights. Because company
procadures called for one pilot to handle the radios and navigation while the other
pilot flew the aircraft, and the pilot's volee was identified on the air traffic control




AR R AP DA D MR it e s e B o ot e

. e

tapes, the Sefety Board conciudes that the copilot was operating the aireraft at the o
time of the accident. The Safety Poard believes thet while the training this
flighterew had received met FAA requirements, the copilot was minimally SN
qualified to make a night landing and neither crewmember had the experience |

necessary to prevent or cope with the aircraft control excursions noted in the
aceident.

There have heen five Learjet landing/takeoff accidents since Oetober % ‘
1978 that have had some similar characteristios: |

In Lanecaster, Californla, on October 17, 1978, an unmodified Learfst .
24, crashed during a training flight. 4/ The treining schedule (lesson No, 3) for P
Learjet type rating called for the introduction of single-engine approaches and ;
simulated engine {allure on takeoff at or after Vi speed during this series of ’
planned touch-and-go landings. The instructor pllot in the right seat heid Cessne .
Citation as well as Learjet ratings, The pilot trainee in the left seat held !
commerceial, instrument, airplane single~ and multiengine ratings (AMEL-limited to
centarline thrust), The trainee had flown the L.earjet 2,8 hours and had a total
aceumulation of about 1,500 flighthours ineluding his military jet time.

- L i S i PR ot < AN o Mk AT AT,

The aireraft made & circling approach to the runway and touched down,
accarding to a witness, about 690 feet beyond the threshold, 'The aircraft rolled to
the center taxiway before this witness heard a power increase for takeoff, ':
Another withess saw the aireraft bank sharply to the left upon beconing airborne, i
and then bank 9¢° to the right. From a point ebout 550 fee. from the end of the
runway, the aireraft veered off to the right at an angle of 38°% The right wingtip .
rnade initial contact ebout 360 feet from the side of the runway. One pilot was '?
killed, the other was seriously injured, and the aireraft was destroyed. The Safety ’
Board concluded that the pilot did not rmaintain directional control of the sireraft.

e

A Learjet 25, with a Century I wing modification, crashed in :
Anchorage, Alasks, on Decsmber 4, 1978, during the landing phase of flight o
following a visue! approach. §/ Light-to-moderate icing was forecast in clouds L
below 12,000 feet in the Anchorage area and turbulence accompanied by gusting
winds was reported in the airport vieinity., The flightpath was normel almost to '
touchdown when the alreraft suddenly pitched up and began to bank steeply from |
side to side. The aireraft rolled to the right and continued over until the right wing ’
struck the ground. Flve occupants were killed, two suffered serious injury, and the
sireraft was destroyed,

,__-¢__,._
[ R SR
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One controller told the pilot that moderate turbulenca reportedly Y
existed from 800 feet to the surface and that the wind was 120° at 19 knots. At .
the time of the accident, the range of wind speeds observed from a runway :
anemorneter was 20 to &< knots. No radio transmissions were received from the o
pllot after his acknowlesgment of the landing clearance, L

47 NTSB Aceldent Docket No. 33032, =

5/ "Alreraft Accident Report--Inlet Marine, Ine., Gates Learjet N77RS, Century
11, Model 25C, Anchorage Internationsl Airport, Anchorage, Alaska, December 4,
1978" (NTSB-AAR~79-18).

A N
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The Safety Board determined that the probable cause of this accident
was an encounter witl strong, gusting crosswinds during the landing attempt,
followed by inappropriate pilot technique during the attempt to regain control of
the aircraft. Suspected light ice accumulations on the aerodynamie surfaces may
nave contributed to a stall and loss of control.

In Minneapolis, Minnesota, on December 20, 1878, a Learjet 25,
Howard/HRaisbeck Mark II Conversicn, aireraft, with a crew of two and five
passengers aboard, crashed during takeoff. 6/ The aireraft was cleared for takeoff
1 minute 20 seconds after a Boeing 727-222 touk off. Witnesses stated that after
liftoff the Learjet rolled to a 45° right bank, than to an 80° to 90° left bank, and
finally to an 80° to 90° right bank. It wos estimated that the aireraft remched a
maximum eltitude of 100 to 156 feet. The aireraft steuck the ground
approximately 5,300 feet beyond the approach end the runway in a nose-high
attitude and then bounced and skidded about 800 feat before coming o a stop. The
five occupants received serious injuries, and the alreraft was destroyed.

Witnesses stited that the aireraft was covered with about 3/8 to 1/2
inch of snow when it taxied fr m the termina! area. The passenpers said they were
unable to see out the cabin windows Lecsuse the windows were covered with snow,
The airplane had hesn towed from a hanger which wan heated to 55° F about an
hogr before departure. It was snowing at the time and tie outside tempernture was
26" ¥,

The copilot stated that the flaps had been set at 10° for takeoff with
the pitch trim set in the green are, The Dee Howard Company states that when
power is removed from the aircraft, the pit.' teiny indicator will indicate in the
green arc. The aircraft was found to have 7% of flaps and full noseup pitch teim
after the accident,

Causal factors related to this accident involved pilot preflight
prepacation, snow/ice on the alreraft, improper flap setting, and improper pitch
trim getting,

On Jaruary 19, 1979, a Learjet 25D, equipped with a Century III wing
modification to improve slow-speed performance and to permit operations on
gshorter runways, and piloted by two pilots who held Learjet type ratings, crashed
during & night, nonprecision approach. 7/ During descent, the alveraft flew in light
to moderate, occasionally severe icing conditions, Shortly before the Learjet was
to land, a MceDonnell Douglas DC~9 took off. Witnhesses saw the Leavjet cross the
threshold in a normal landing attitude, and seconds later the aireraft began a series
of violent rolls, The aireraft was in a steep right bunk when the right wingtip fuel
tank struck the runway 2,640 feet beyond the threshold, and the airplane burst into
flames. All six occupanis of the aircraft were killed, and the aireraft was
destroyed,

6/ NTSB Accident Docket No, 3-4353,
’_‘{/ "Aireraft Accident Report--Messey-Ferguson, Inc.,, Gates Leatrjet 25D,
N137QGL, Detroit, Michigan, onary 19, 1979" (NTSB~AAR~80-4),

A
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The Safety Board determined that the probabie cause of this aceident
was the pilot's loss of control of the sireraft for unknown reasons. The loss of
control may have been (nitiated by wake tarbulence of the departing aireraft, by a
premature siall caused by an accumulation of wing ic2, by delayed application of

engine thrust during an attempted go-around, or by a combination of all these o
factors. |

At Pueblo, Colorado, on July 6, 1979, an unmodified Ultra Air Learjet

29B crashed on landing, 8/ The purpuse of the flight was an FAA checkride for the !

two well-qualified erewmembers, After 40 minutes of routine alrwork, the aircraft *
was configured for & single-engine (LS approsch and landing. When the aireraft :

was stabilized on the final approach, the FAA inspactor left the cockpit and belted
himself in a passenger seat for landing. He stated that the aircraft may have
touched down and that it went through severe yawing und rolling nsecillations,
Witnesses recall seeing the airereft nose-high, with the wings roeking through
several cycles. The «aireraft, with high engine power applied, climbed steeply to
50 feet, eolled inverted, and crashed, Both pilots were killed, the FAA inspector
was seriously injured, and the aircoraft was destroyed.

Rudder trim was found to be set at zero ufter the accident. The pilot }
apparently was holding rvider to compensate for the retarded engine during the X
approach rather than trimming off the pressure. Causal factors involved included |
the improper rudder trim setting and the possibility that the heel of the pilot's ]
cowboy bnot may have jammed between the bottom of the rudder pedal and the
cockpit floor scuff plate,

There are certain flight manuvevers whieh were common to all five of
these accidents, All of the aireraft experienced steep banking with high roll rates
immediately before the loss of control. None of the flighterews was able to
recovar the aireraft after the volling started, end the addition of engine thrust
eppears to have aggravated the ceverity of bank attitude. During its investigations -
of these accidents, the Safety woard concluded tha. a number of factors could
create a situation causing the wing roll and subsequent control loss. These factors
included ice/snow accumulation on control surfaces and other aireraft structures, | _;:
sty winds, wake voriex turbulence, mistrimmed flight eontrol surfaces, cockpit , |
flight control interference, and asymmetrical theust application, Each of these |
factors was carcfully considered during the investigation of the Richmond

B

accident, ?i

There is no evidence 1o indicate that any of these conditions found in #
the other five accidents contributed to the initial wing rocking noted by withessos o
to the Richmond seecident, The pilot's decision to go around, indicated by the i

increase in engine noise heard by witnesses, rather than continue the landing, was
probably prompted by the rapid roll reversals and/or the wingtip ground strikes.
Whatever influenced the pilot's decision, the addition of thrust was closely followed
by the afreraft rolling inverted and striking the ground. Since none of the
previcusly cited factors was present to initiate the wing rocking, the approach and
landing technique of the pilot must have been the erucial factor in this case.

37 NTSB Accldent Docket o, 3-3982 v

PR SRR | S-S
XA Wty
vﬁ‘»j 3 ¥ 3 :




W) T R B A7 R Al WA T W E st ok o

~15-

From all indieations, the entire flight was normal until the last phase of
the approacl. The flighterew called for the control tower operator to lower the
intonsity of the sequanced approach lighting on the final approach, indicating that
the lights may have distracted the flighterew. Witnesses noted that the aireraft
was slightly high over the approach erd of the runway and that the sireraft was in
a nose~high attitude. As the wing loading and angle-of-attack increased, the wing
may have stalled. When the Learjet wing stalls, there is a wing drop or rolloff that
oceurs simultaneously with the stail; it is not normally preceded by wing rock., The
wing rocking and the aircraft roll noted by witnesses are not consistent with known
stall characteristies,

Dueing its investigation of the Detroit and Anchorage accidents, the
Safety Board conducted a study and flight tests to examine the performance
aspects of stall characteristies, low-speed handling qualities in landing/go-around,
and other stall-related matters of Learjet aircraft. The analysis of the Detroit
accident stateq, in part:

During the Safety Eoard's performance study, go-
around maneuvers from %0° bank angles were simulated at
altitude by simultaneously applying takeoff power, applying
aft elevator control to prevent cortact with a simulated
groundplane, and applying full opposite aileron to level the
airplane. On go-around attempts at Speeds above
stioksliaker activation (approximately 1.07 Vs or greater), no
problems were encountered, However, during similar go-
around attempts at speeds within the shaker range, the
downgoing wing was observed to stall and resulted in nearly
vertical bank angles, . .. It is possible the Learjet may have
slowed to this airspeed and the go-sround attempt in this
comparative speed range caused the aircraft to begin the
rolling mansuver, which resulted in a loss of altitude and
ground Impaet. Such an occurrence would be consistent
with the findings of the performance study. However, the
Safety Board could not determine the airspeed or
acceleration of the Learjet us the go-around attempt wau
begun, and, therefore, cannot draw a conclusion in this
regard,

The Safety Board found during flight performance
studies at altitude that after wing rolloff following the stsll,
lateral control was not effeective, The roll could be reversed
with aileron and rudder, but at such a rate that 500 ft of
altitude was lost during the reversal, After the stall, there
was no tendency for the aircraft to abruptly reverse roll
direction, The roll control power of the sircraft was good
until stall entry; however, roll damping was low and eontrol
wheel centering due to force feedbaeck was iow. The low
roll control sensitivity was due to the large 110° wheel
throw und a release of roll input did not stop the roll rate,




-1@~

Thasz handling characteristics ara different from lower
performance aircraft and could aceount for response actlons
in which some pllots might tend to svercontrol if they used
sudden; large and untimely control wheel displacements, In
this aecident, low roll control sensitivity and *he possibility
of a sudden pilot renction might have sustained the rolling
maneuvers following the initial wing drop.

The influence of ground effoct on th l.earjet's lateral
control during the rolling mancuvers is not iknown and the
Safety Board was not able to explore the potential influence
of ground sffect at large bank angles because of the obvious
risks iivolved in flight tesiing undér these conditions,
However, as ground effect inereases wing lift, induced drag
decreases and the total offect on the wing may increase roll
control authority near stsll sirspeed. The influence of
ground effect on & stalled wing rolling downward, however,
would probably be neutralized as the descending wing
entered deeper into the stall. Therefore, if a repid roll
occurred at low altitude and near the stall speed, reccvery
to level fiight would be unlikely. . . .

.+« According to the flight test data, stells
accelerated by landing fiares egn be achieved with e rapid
piteh increase and rvesult in abrupt...wing drops. A
stmultanacus  inocrease of engine thrust may have
sccelerated the aireraft above the stall entry speed and
reinstituted roll control, The changes in alrfoil
characteristics snd airspeed while near the stall airspeed
might have made the aireraft suseaptible to roll oseillations.
The combination of ground effect and the increased thrust.
may have been sufficient to keop the sireraft sbove the
stall ‘speed and above the runway during the roll reversals
until the bank engle and roll rate increased to the extent
that the descending wing stallad at an aititude too low for
recovery, 9/

The Sefety Board believes that this analysis deseribes the conditions of
the Richmond sccident also. Witnesses stated that the aireraft rounded out
slightly high, followed by wing drop, roll reversals, thrust addition, and loss of
airoraft control. Since none of the factors oited in the five earlior Loarjet landing
eccidents were causal in this accident, It is apparent that pilot input can place the
aireraft In & nose~high, low-airspeed condition closs to the ground with equally
disastrous results, |

Frevention of this type accident lies in precise pllot control of airspeed
and attitude during the final phass of landing, This preciseness can be c¢btained
through edequate Initial and continuing training of learjet crewmembers. Learjet
erewmambers must recognive that they are flying a high-performance alreraft that

97 NTHB-AAR-S4-4, pp. 20~22.




{2 TN AT R e

|

requires professional and precise control at all times, with particule” attention to
approach spead and angle-of-attack through power reduction and touchdown, The
copilot in the Richmond accident had asked for a reduetion in the sequenced
approach lighting intensity at 0.5 mlle on final approach and may have been
disteaated by this concern over the lighting during the last moraents of the flight,

Based on its investigation of the six sccidents, the Safety Board issued
safety recomnignations A-80-53 through -56 on June 27, 1980, calling for the FAA
to: .

Convene a Multiple Expert Opinion Team to evaluate
the fiight characteristics and handling qualities of
Series 20 Learjet aircraft, with and without slow flight
modification, nt both low- and high-speed extremes of
the operational flight envelope under the most critical
conditions of weight and balance (and other variable
factors) and to establish the accepiability of the
sontrol and airspeed margins of the alreraft at these
extremes, (Claw I, Urgent Action) (A-80-53)

Advise all Learjet operators of the circumstances of
rocent accidents and emphesize the prudence of rigid
adherence to the specified operationsl limits end
recommenced operational procedures, (Class I, Urgent
Aution) (A-80-54)

Evaluate information contained in the Gates Learjet
Service News Letter 49 dated May 1930 pertaining to
procedures to be followed if the aireraft inacdvertently
exceeds Vimo/Mmo and, based on this evaluation,
require appropriate revisions to the aircreft flight
manual, (Class ¥, Urgent Action) (A-80-55) (News
Letter 49 discussed procedures relating to alreraft
overspeeds that exceed Vmo/Mmo (maximum
allowable speed, maximum allowahle Mach).
Procedures included use of gpoilers and landing gear,
power application, and flight control manipulation.]

(See appendix E for the FAA response to these recom mendations,)

In response to the Safety Board's recommendations, the FAA issued two
axtensive sirworthiness directives pertaining to all Learjet model aireraft. The
direatives include streraft procedures concerning in-flight deployment of spoilers,
checking of trim systems, stall vestrictions, yaw damnper operation, runaway trim
smergenay procedures, Inoreassd takeoff and landing distance data, reduced
maximum takeoff and landing weights, sutapilot mechanical checks, and increased
landing approach spee's, {See appendix F.)
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3. CONCLUSI(NS
Findingy

L. The aireraft was properly certificated and had been maintained in
accordance with approved procedures,

2. There was no evidencve of preexisting fallure of the aircraft
structure, powerplants, flight controls, or systems,

Weather, navigational aids, and the air traffic control gystem
waore not factors in this aecident.

Airframe leing, wind shear, wake vortex turbulence and
deformation of the leading edge of the wing were not factors in
this accident,

The basle purpose of the flight was the carriage of passengors
from Louisville, Kentucky, tc Gainesville, Florida, for
remuneration. That segment of the flight was subject to 14 CFR
Part 135 requirements,

The pilot was properly certified for the fiight; however, the
copilet was not certified for 14 CFR Part 135 operations,

The «copilot was copera‘ing the airerafi during the approach/
landinjs phase of the flight. Injuries to the pilot indicate he was at
the controis when the aircraft struck the ground,

The flighterew's performance may have been affected by fatigue
sinee the pilot had been awake for 20 hours and the copilot for 18
hours.

The pilot may have been distracted by a concern over the
intensity of the sequenced approach lighting during the final
approach,

10.  The flighterew was minimally qualified, and had not had formal
in-flight or simulator Learjet training,

3.4 Probable Cause

The National Transpertation Safety Board determines that the probable
cause of the accident was the pilot's failure to maintain proper sirspeed and
aireraft attitude while iransitioning from final upproach through flare to
touchdown, The low-speed/high angle-of-attack flight condition precipitated wing
rolloff, wingtip strikes, and ultimate loss of afreraft control. The pilot's improper
technique during roundout may have baen due to fatigue, his limited knowledge,
training, and experience regarding the flight cheracteristics of the Learjet
aireraft, and distraction caused by concern ove!' the intensity of the approach

lighting.




4. RECOMMENDATIONS

Safety recommendations A~80-53 through -55 {see page 17) were issued
onh June 27, 1980,

BY THE NATIONAL TRANSPOTI TATION SAFETY BOARD

/s/  ELWOOD T. DRIVER
Vice Chairman

/s/  FRANCIS H, McADAMS
Member

/s/  PATRICIA A. GOLDMAN
Member

/s/ G.H. PATRICK BURSLEY
Member

JAMES B. KING, Chairman, did not participate,

November 25, 1980
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5. APPENDIXES
5.1 APPENDIX A
INVESTIGATION AND HEARING

1. Investigation

The Safety Board was notified of this aceident at 0330 on May 8, 1680, and &
team of investigators departed the Washington, D.C. headquarters that day for
Richmond. Working groups were established for operations, structures/powerplants,
and systems,

Participants in the investigation were the Federal Aviation Administration,
Kennedy Flite Center, Gates-Learjet Corporation, snd General Electric Company.

2.  Publie Hearing

A public hearing was not held. Depositions were not taken,
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9.2 AFPENDIX B

PERSONNEL INFORMATION
Pilot George Gary Maul

Mr., Maul, 29, held an Airline Transport Pilot Certificate No, 231621869 with
a Learjet rating and commercial pilot privileges for single-engine aireraft. He also
held a filght instructor certificate for airplane single-engine instruments, His
first-class medical certificate was issued with no limitations on November 2, 1979.

He graduated from National Jets, Ine.,, Learjet ground school on
September 13, 1979, and was assigned to Learjet copilot duties by Kennedy Flite

Center. On February 20, 1980, he successfully completed a Learjet type rating and
pllot-in~command check flight and was assigned eaptain duties.

Mr. Maul had a total of about 2,547 flying hours and 301 hours In Learjets.
He had flown 4.6 hours in May before this flight, 2¢.7 hours in April, and 29.2 hours
in March, Mr. Maul had 56.1 hours Learjet flying time in the past 90 days,

including 9.3 hours at night, with 29 day landings and 5 night landings. His last
night landing was on April 25, 1980,

Copilot Richard J, Pilcher

Mr. Pilcher, 28, held commercial pilot certificate No. 230749704 valid for
airplane single/multiengine land and an instrument rating, He had a certified flight

instructor rating for single-engine land aircraft. His second-class medical
certificate with no limitations was issued on March 4, 1980,

He graduated from National Jets, Ine.,, Learjet ground school on
September 13, 1979, and was assigned part-time Learjet copilot duties by Kennedy
Flite Center, He had a total of about 905 flying hours with 10.5 hours in Learjets

before May 5, 1980. His flying time with Kennedy Flite Center was 1.7 hours in
May end 15.3 hours in March,

His logbook had an entry dated August 13, 1979, stating "Meets requirements-
Learjet Copilot." However, this entry was not endorsed by an instructor and,
therefore, he was not certiflizd to act as copilot on a 14 CFR Part 135 flight.




5.3 APPENDIX C
AIRCRAFT INFORMATION

N866JS, a Gates Learjet 23, serial No. 23-018, was operated by several
owners until it was purchased by Kennedy Flite Center and registered to it on
December 11, 1979. Inspection and maintenance support was provided by the
owner,

The aircreft had a 300-hour inspection oa May 8, 1979, and a 150-hour
inspection on Qctober 9, 1979. Airworthiness Directives had been complied with
and the records did not reflect any discrepancies, Total aireraft time at the
accident was about 4,861.7 hours,

The aireraft was equipped with General Electric CJ-610-1 engines. The right
engine, serial No. 240087, had 4861.7 hours since manufacture and 2,279 hours
since the plane was purchased by Kennady Flite Center. The left engine, serial
No. 240083, had 4,861.7 hours since new and 861.7 hours since overhaul,

The computed takeoff weight for N866JS at Gainesville was 12,500 1bs, which
is the maximum sallowable. Landing weight at ¥ .chmond, estimating fuel used en
route, was 10,017 lbs with the center of gravity (c.g.) at 22 percent mean
aerodynamic chord (MAC), MAC limits are 12,2 and 30 percent,
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Fuselare.--The fuselage was inverted and positioned partially on its
left side. ~ The ;uselage upper structure showed severe crushing in the left
direction, The fuselage center section had been subjected to an intense ground
fire., Fire had consumed portions of the fuselage strueture from the No, 2 cabin
window on the right side aft to and ineluding the taileone access door.

The nose dome was intact and partially attached. The bottom and left
side of the dome were crushed inward. The sccess panels fitted to the upper
fuselage nose structure between the cockpit windshield and nose dome had
separated. The access panels and various pieces of equipment were recovered
along the wreckage path. The ¢ockpit windshield had been shattered as a result of
ground impact forces., Small pieces of the windshield were found throughout the
wreckage pattern, A section of upper fuselege structure adjacent to the cockpit
windshield which measured about 4 feet by 4 feet had been torn and bent in the
upward direction.

The fuselage keel beam assembly remained intact and in position. This
assembly had been subjected to ground fire. Both main landing gear door
assemblies were attached to the keel beam structure,

The aft fuselage showed fire damage on its left side with heavy sooting
on its right side. The vertical stabilizer leading edge had been erushed and
severely burned at its upper avea, -The dorsel fin remained intact; however, this
area had been subjected to intense ground fire. The forward end of the dorsal fin
was missing. The rudder assembly remained attached to the aft fuselage structure
through the torque tube assembly, The rudder separated from the vertical
stabilizer at its mid and upper points of attachment. Both the mid and upper
rudder attachment bolts were retained within the vertical stabilizer to rudder
atltachment brackets.

The cabin entrarce door located on the left side of the fuselage
remained attached to the fuselage and was noted to be in the closed position.

Left Wing.~-The left wingtip fuel tank had separated from its wingbox
attachment structure. Portions of the wingtip fuel tank assembly were recovered
along the wreckage path. The aft section measured sbout 4 feet in length and
included the fin. Scrape marks were found on the bottorr surface of the tip tank.
The outboard end of the {in assembly showed evidence of scrape marks and the
trailing edge of the fin was feathered, The surface of the leading edgeé was normal
and not ecovered by any foreign substance,

A section of outboard wing structure, measuring about 5 feet in length,
separated and had been subjected to intense ground fire. A short section of the
left wing flap assembly and the outboard end of the left aileron were with the left
wing section end had severely burned, The left wing spoiler assembly had
separated from the wing structure.
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Right Wing.--The right wing remained intact with continuity existing
between the right wing and left wing structure. The right wing had bcen subjected
to ground fire, with no evidence of burn-through. The leading edige of the right
wing showed no evidence of ground impact damage; however, the inboard end which
was positioned within the fuselage had been subjected to high heat. The surface of : .
the leading edge was normal and not covered by any foreign substance, |

Portions of the right wingtip fuel tank remained attached to its wingbox
attachmen? structure, A major portion of the tip tank had been consumed by
ground fire. The forward end of the right wingtip fuel tank was recovered in the
pattern and showed no evidence of fire damage., The aft end of the tip tank
remained with the right wing structure, The fin section showed ev.Jence of screpe
marks on its outboard end, bottom side.

The right aileron, including the tab assembly, was attached to the wing.
The trailing edge of both the aileron and tab accembly had been consumed by
grouna ir~  The right flap assembly was attached to the wing structure and was in
an extended position, The outboard section of the flap was bent downward and the
complete trailing edge of the flap had been consumed by fire.

Landing Gear,-~Both main and nose gear assemblies were lutact and in
the extended position. The main gear outboard door assemblies were intact and
attached, The doors showed no evidence of damege. The nose gear -Joor
assemblies were intact and attached, with no evidence of damage. All landing gear
tires were in excellent condition.

Cuntrol Cables,~-The rudder and elevator control cables were intact
and attached Trom their respective control surface up to the control components
within the cockpit. The right wing control surface cables were intact inboard to
the fuselage. At this point the cables had separated, The left wing control surface
cables were intect inboard to the fuselage and on forward to the control
components wi- hin the cockpit,

Engines.-~The left engine separated from the aireraft and the right
engine remained attached. Both engines were examined and showed evidence of
rotation at impact., Components and accessories examined showed no evidenee of
preimpact damage or malfunction.

ck%lt.--ﬂ’l‘he cockpit area was damaged by fire and soot. The flight
instrument panel, overherd panel, pedestal, and flight control column were
shattered, broken, and icose, Rudder pedals could be moved slightlys however, the
cables that jammed c¢n impact prevented full movement. Flap and landing gear
handles were down. The spoiler switch was retracted. The pitct heat, rotating
begcon, antiskid, and navigation switches were on,

Two flight Instruments, an Attitude Direction Indicator (Al‘)l) and a i
flight director, showed an inverted aircraft and a dive angle of about 20°% The £
eaptain's altimeter showed a barometric setting of 28.81 inllg and the copilot's ;
altimeter read 29.63 ian Two compass course indicators showed a heading of :
340° und another rend 240°,

———
T T R T T T S R S T L S R S S A L PR U Yy

R T - T SUpY AU ANy

W



L TRIAL L B L N e e vaeavm i - e e

APPENDIX D

The yaw damper switch wes on and the autopilot master switech was off,
(The yaw damper is disengaged when the autopilot master switeh is off.)

Other Observations.~«The flep actuators were fully retracted indicating
that the flaps were lully extended. The rudder trim actuator wes properly
mounted, secure, and indicated 0° turn. The aileron trim actuator was neutral.
Balance tabs on the gilerons were properly aligned snd adjusted,

The left and right engine fuel shutoff velves were open. The crossflow
fuel valve, the fuselage tank refuel valve, and the fuselgge tank shutoff valve were
closed,

The aircraft batteries were intact with no evidence of thermal
expansion. The batlery vents were connected, intact, and had sustained ground fire
damage. The filaments of both landing lights were stretched and elongated,
indierting current flow heating at impaect.

The pitot static system was damaged, but was still intact, Mainterance
records indicate the system was inspected as required by 14 C('FR 91.170.
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FPEDERAL AVIATION ADMINISTRATION
RESPMONSE TO RRCOMMENDAYONS A-80-53 THROUGH -55

Septembar 25, 1986

The Honorable James B, King

Chairman, National Transportation
Safaty Board

800 Independence Avenue

Washington, D.C., 20594

Dear Mr, Chairman:

Thin acknowledges receipt of NISHE Safety Recommendations A-80-53
through 55, delivered by the Board on Friday, June 27, 1980, at

5140 p.m., aftar close of official business. These recommendations
wera bused on the Board's investigations of accidents involving
Series 20 Learjet aircraft in the low=-speed landing configuration and
high-apeed, high-altitude cruiee environment.

The Federal Aviation Administration (FAA) is aware of the facts cited
by the Boaxvd in its June 27 transmittal letter and has aggreseively
pursued corvective actions relative to these problems. & review of the
accldent data pertaining to these alrcraft wias initiated immediately
following the May 6 accident at Richmond., O June 9, 1980, tha Safetly
Analysis Divisilon, Office of Aviation Safety submitted an snalysie of
Laarjet accidents and Service Difficulty Reports to the Aly
Transportarion Division, Office of Flight Operatione., The analysis
indicated a need for reevaluation of Learjet systems and subsystews
concerning stick pusher and shaker, autopilot pitch and roll, elevator,
aileron and throttle cables,

The analysis determined that aircraft control was involved in
approrimately 30 percent of the 49 accidents used in the avalysis.
Alrcraft control involved avershoot, undershoot, runway alignment, and
flying speed; but pilot flight-hour experience did not appear to be a
factor, llased upon the analysis and the information presently
available through the accident investigation, #we have initiated actions
which address thz subjrat ¢* the recommendations as follows.

A-80-53, Convene n Multiple Expert (rinfon Teswm %o evaluate the Flight
characteristics and handling qualities of Saries 20 Laarjet aircraft,
with and without slow flight modification, at both low= and high-speed
extremes «f the operational flight. envelope under the most critical
conditiens of weight and balance (and other variable factore) and to
establish the acceptability of the control and airspeed wmargine of the

sircraft at these extrenes,

Comment, This recommendation has already been encompassed in an
earlier investigation involving all Learjets, including the Serles 20,
Thie investigation was a followup to the February 1979 “Study of
Selected Performance Characteristics of Modified'Lear Jei Alrcraft™ in
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which the NTSB, FAA, lLearjet Corporation, National Aeronautics and
Space Administration, and other interested partins participated, As a
result of the investigation, Alrworthiness Directive (AD) 79-11=05 was o
1ssued (copy enclosed). Also, & separate investigation was initiated
by the FAA on June 17, 1980, to accomplish & certification review which
will also include other areas not specifically addressed in the Board's
recommendations, Although this review is still in ite initiasl stages,
preliminary information developed as a result of joint FAA aund Cates .
Learjet Corporation flight evaluations has evidenced characteristics at
the limits of thelr operating envelope which in combination with
; presently approved operating procedures could adversaly affect nafety :
of flight. In light of the foregoing, on August 1, the FAA Ceniral S
Regilon issued by airmail letter an emergency alrworthinees directive :
(copy enclosed) to Learjer aircraft owners. Since our investigution
and review 18 incomplete, we will make our findings availsble to the ,
Board whan we complote our resecrch, ‘ §

[P

A-80-54, Advise all Learjet operators of the circumstances of recent
accidents and envhasize the prudence of rigid adhcrence to the
specified operational limits and recommended operational procedures.

]
Comment., Immediately upon receipt of NTSB Safety Recommendation - :
| A~80-54, a notice, which included the Board's entire transmissicn (cop; ' E
; anclosed), wis sent to all Learjet operators, In addition, a GENOT was i
: telegraphed to all FAA General Aviation District Offices (GADO's), : )
! Flight Standards District Offfces (FSDO's) and Alr Cavrier District E
Offices (ACDO's), directing thal all Learjet Part ¢], 1721, and 135 i g
operators be contacted to verify that the operators received the notice |
and wove fully aware of the contents of NTSB Safety Recommendation
A~80-54,

|

|

|

j A-80-35., Evaluate information contained in the Gates Learjet Service
: News Letter 49 dated May 1980 pertaining to procedures to be followed
! 1f the alrcraft inadvertently exceeds Vyo/My, and, based on

i

|

{

this evaluation, require appropriate revialons to the aivcraft flight
manual,

Comment, This recommendation is included in FAA's investigation
described above inm ,ur commentzs relative to NTSB Safety Recommendation
A-B0~53. Also, FaA's Offfice of Flight Opevations has established a
separate team to review the adempacy and effectiveness of Learjet crew -
training, (i

; In addition to these actions which are being taken in direct rasponse s
é to NTSB Safety Recommendations A-H0~53 through 55, a GENOT (copy !
enclosed) was .also distributed on May 22, 1980, to all GADO's, FSDO's ‘
and ACDO's., This GENOT requested the immediate inspection of all

Lear jet airvcraft for installation of mach warning cut-out switches. To

date we have noted seven instances of afircraft with unapproved cut=—out

swlitch installations; and these all have now been removed.
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Finally, on June 2, 1980, a special issue of General Aviation
Alrworthiness Alerts was published (copy enclosed). This alert
addressed the subject of unapproved alterations of speed warning
systemgs ivu both air carrier and general aviation aircraft,

We will continue to kesp the Board informed of our findings #s the
investigation progresses.,

Sincerely,

b Bomrd

angorne Bond
Administrator

4 Enclosures
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APPENDIX P

AIRWOKTHINESS DIRBCTIVES
CATES LEARJET
Kevision

Volume 1 & [}

{
79-12-05 LEARJE': Amendment 39-3488 as amended by Amendment
39-3614. Applles to the following (1) model amd serial number
airplanes on which ‘"reduced approach speed system kit" AAK
76=-4 has been installed and, (2) model and serfal number 4L,
24F, 24F~A, 25D and 25F alirplanes, certificated in all
categories: i

MODELS SERIAL NUMBERS

A i sty el

24, 2UA 24-100 through/24~180
24B, 2UB-A 24=181 through 264-217,
24«219 through 24-229
24C, 24D, 24Dp-A 24=218, 24-230 through
24328
2UE, 2UF, 20F=A 24+329 throagh 24357
25, 254 25003 through 25«060
25-062 through 2%5-~066
253; ZSC 25“061’ 25“06? through
25=201, 2%-204, 25-205
25D, 25% 25206 through 25278

COMPLIANCE: Regquired as indicated, unless already
acconplished,

A) Effective immediately, temporarily insert the
following dinformation in the FAA-Approved Adrplane Flight
Manual and operate the airplane in accordance with these
insertions:

1. In Section 1, adjacent to the heading STALL
WARNING SYSTEM Limitation, add the following:

Both stall warning systems must bLe ON and
cperating for all Normal Flight Operations., The systems may
be turned off for Emergency Operations per Airplans Flight
Manual Section III Procedures and for stall warning system
maintenance per the Maintenance Manual Procedures:

IOTE:> Warning lights for both stall warning
systems are inoperative when thé generator and battery
switches are OFF,

To assure proper stall warning system oparation,
the BEFORE STARTING and AFTER TAKEOFF stall warning system
bperational and comparison checks inm Section II of this
Alrplane Flight Manual must be completed on each flight,

2, In Section II, under the heading BEFORE LANDING,
add the following:

LANDING APPROACH IN TURBULENCE:

Landing "Approach  Speed -  Computed and bug set.
Refer to Section 1V,

T e
n,obs [ 44




APPENDIX I

NOTEED It is reconmended that if turbulence ig
anticipated due to gusty winde, wake turbulence, o» wind
shear, the approach. speed ba increased. For gusty wind
conditions, an increase in approach speed of one-half of the
gust factor is recommended.

3. In Section If, under the heading ANTI-ICE SYSTEM,
add the following:

ANTI-ICE SYSTEM NORMAL OPERATTONS

Obsetve  Airplane FIIght ManualTs recommandations
for rormal use of all anti-ice Bystems,

. & Even small accumulations of ice on the
wing leading edges 2an cCause aerodynamic stal} arior to
activation of the stick shaker and/or pusher.

“. In Section II, under the heading AFTER TAKEQFF,
add the following:

STALL WARNING SYSTEMS COMPARISON CHECK

As a f'inal step in the AFTER TAKEGFF procedures,

the following stall warning system comparison shall be
ohserved:

ANGLE~OF~ATTACK 1Indicators - Cross«-check pilot's

and copilot's indicators for agraeament:,
3. In Section 1I, adjacent to the ICE DETECTICON

procedures, add the following:

VISUAL ICE DETECTION |

A visual Inspection may he used to check for ice
accumulations or. the wing leading edgas.

For night operation, the optional wing inspection
light located on the right side «f the fuselage may be turned

on by setting the WING INSPECTION switch ON and checking for

lce accumulations on the wing., It should be noted that thae
wing inspection light in itself is inadequate for dececting
the presence of ice near the wing tips.

If the presence of wing leading- edge ice is
suspected during operations at night, in  atmospheric
conditions conducive to icing, the normal approach speeds must
he increased per  the APFROACH AND LANDING WITH ICE ON WING
LEADING EDGES proceduraes of Section III of the Airplane's
Flight Manual.

6. In Section ITI, under the heading ANTI-ICE SYSTEM
FAILURE, 4dd the following:

APPROACH AND LANDING WITH ICE ON WING LEADING

EDGES
T EARNINGID Even small accumulations of ice on the

wing leading wdges can Ginse aerodynamlec stall prior to
activation of the stick shaker and/or pusher. If approach and
landing must be made with any ice {or suspected ice during
night operations) on the wing leading edgess

1. ¥®inal Approach Speed - 15 knots above normal

2. Touchdown Speed ~ 15 knots above normal

3. lLarding distance - increase by 20% Anti-gkid
ON or OFF,

4
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“

7. In Sectioa IV, adjacent 0 the heading TAKENFF
DISTANCE, FLAPS 8 DEGREES add the following:
Increase all chart Takeoff Distances by:
Modal 24 with Century III wings + 4%
Model 25 with Century III wings + 6X
8, In Section IV, adjacent to the heading CRITICAL
ENGINE PFAILURE SPEED, V1, FPLAPS - 8 DEGREES; ROTATION SPEED,
VR, FLAPS -~ T.0, ~8 DEGREES; AND ENGINE OUT SAFETY SPEED V2
FLAPS - 7.0, -~ 8 DEGREES charts, add the following: <
Increase all chart V1, VR and V2 speads by
Modael 24 with Century III wings + 2 KNOTS
INDICATED AIRSPEED
Model 25 with Century IIXI wings =+ 3  KNOTS
INDICATEL AIRSPEED
9. In Section IV, adjacent tv the LANDING APPROACH
SPFEDS chart, add the following:
Incroape all chart Landing Approach Spaeds (V REF)

by:
+ 6 KNOTS INDICATED AIRSBPEED
10, In Section IV, adjacent to the LANDING DISTANCE
chart add the following:
Increase all Chart. Avtual and Scheduled and
Alternate Stops Field Lengths by: F1
T1. In Settion Iv n place of the current STALL SPEEDS
file tha follcwing rharss
NOTEs In oirder to comply with the requirements of
paragraph A} of this AD, this airworthiness directive, or a
duplicate thereof, may be useld as a temporary amendment to the
Airplane Flight Manual and carried in the aircraft as part of
| the Airplane Flight Manual until replaced by the permanent
revisions to the Airplane Flight Manual providad by the
manufacturer and approved by the FAA.

t
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B) Within the next 300 hours time-in-service after the
effective date of this AD, or December 15, 1979, whichever
occurs first, adjust the stall warning system and inspect the
systems and components that may affect sircraft stall speed in
accordance with the procedures provided by Gates Learjet
Service Bulletin 8B 24/25-294 dated May 25, 1979,

€) Wwhen Gates Learjev Airplane Accessory Kit Number AAK
79-10A (including insertion of the applicable Airplane Flight
Manual changes in FAA Approved Airplane Flight Manual) is
installed, paragraphs A)7. through A)1t. and paragraph B) of
this AD are no longer applicable,

D) Any eguivalent method of compliance with this AD must
be approved by the Chief, Engineering and Manufacturing
Branch, FAA, Central Region.

Amendment 39-3488 became effective June 18, 1979,

This Amendment 39-3614 becomes effective November 6, 1979.
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Airworthiness Directive
Letter
Volume I & 1I

80-19-11 GATES LEARJET: Letter issued September Y, 1980.
Applies to” the “following models and serial number airplanes,
unless noted:

MODELS SERIAL NUMBERS
23 - 23-003 through 23-099
24, 24Aa 24«100 through 2u4~180
24B, 24B-A 24181 through 24-217
24-219 through 24-229
24C, 24D, 24p-A 2h-218, 24-230 through 24-328
24E, 24F, 24F-A 24-329 and subsequent
25, 25A 25-003 through 25-060
258, 25C 25-061, 25-067 through 25-201,
25204, 25-208
25D, 25F 25-206 and subsequent
28, 29 28-001 and subsequent,
25-001 and subsequent
35, 36, 35A, 36A 35-001 and subsequent,
36-001 and subsequent

COMPLIANCE: Required as indicated, unless previously
accomplished,

A) Before further flight, insert the following
information in the FAA Approved 2airplane Flight Manpual and
operate the airplane in accordance with these insertions:

1. In Section, 1, LIMITATIONS, adjacent to AIRSPEED
LIMITS, MAXIMUM OPERATING SPEED VMO/MMO:
a. Delete any procedures relative to exceeding VMO

\
5
{

"7 e,

e ok R BT 2l T

or MMO,
b. Add the following limitation:

WARNING: Do not extend the spoilers, or operate with
the spoilers deployed, at speeds above VYMO/MMO due to
the significant nose down pitching moment associated
with spoiler deployment.

L

2, In Section 1, LIMITATIONS, &dd a new limitation:

TRIM SYSTEMS

a, To assure proper trim systems operation, the
BEFORE  STARTING ENGINES trim sgystem checks must be
successfully completed before each flight,

WARNING: Failure to conduct a complete pitch trim
preflight check prior to each flight increases the probability
of an undetectad system fallure. An additional single failure
in the trim system could result in a runaway. In certain
critical flight conditions an unrestrained runaway could
result in high speeds, severe buffet, wing roll off, loads in
excess of structural limit and extremely high forces necessary
for recovery.
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APPENDIX F ~38-
b. Pitch trim system runaway training that actually
involvss running the trim in flight to simulate malfunctions
is prohibited.
3. In Section 1, LIMI'TATIONS, adjacent to STALL
WARNING SYSTEM, add the following:
On Models 23, 24, 24A, 2u4B, 24B-A, 24D, 24D-A, 25,
257, 258, and 25C with unmodified wings, and the same models
with Howard/Raisbec!. Mark 11 wings:
WARNING: Do not intentionally fly the airplane
slowey than initial stall warning (shaker) onset.
4, In Section 1, LIMITATIONS, adjacent to YAW DAMPER:
a. Delete any references to disengaging the yaw
damper before landing, or landing with the yaw damper engaged.
b, Add the following yaw damper requirements:

On landing, the following yaw damper disengage
procedures shall apply:

(1) The airplane shall be configured for landing
at least 500 ft. AGL for normal landing:

(2) The yaw damper shall ‘Be disengaged during the
landing flare,

CAUTION: If landings are attempted in turbulent
air conditions with the yaw damper OFF, the airplane may
exhibit undesirable lateral~directional {Dutch~Roll}
characteristics, These characteristics are improved as the
wing/tip fuel is consumed. The pilot shall observe the NOTE
relative to turbulence contained in the BEFORE LANDING section
of Section 1I of the Airplane Flight Manual and increase
airspeed as required.

5. In Section II, NORMAL OPERATION PROCEDURES,
adjacent to BEFORE STARTING ENGINES Procedures:
a, Delete current preflight procedures on all trim
systems.
b. Add the following new trim system preflight
checks:

NOTE: Some  early Model 23, 24 eairplanes
incorporate a cutoff button that interrupts pitch, roll and
Yaw axsas,

(1) Pitch Trim Selector Switch -~ EMER (or SEC),

(2) Operate EMERGENCY (or SEC) pitch trim switch
NOSE UP and NOSE DOWN and check for stabilizer movement,
Stabilizer movement will be approximately one~half of the rate
of primary trim,

(3) Either Control Wheel Trim Switch - Operate
NOSE UP and NOSE DOWN. Trim motion shall not occur.

(4) Pitch Trim Selector Switch - OFF.

{5) Actuate pilot's and copilot's Control Wheel
Trim and Trim Arming Switches (if applicable) and pedestal
EMERGENCY (or SEC) Pitch Trim Switeh. Trim motion shall not
occur.

{6) Pitch Trim Selector Switch ~ NORM (or PRI)

(7) EMERGENCY (or SEC) Pitch Trim Switch =
Operate NOSE UP and NOSE DOWN. I'rim motion shall not occur.

NOTE: On all Model 23 airplanes and Model 24
(Serial Number 24~100 through 24-169) airplanes, except for
those incorporating Accessory Kit AAK70-3, <trim motion will
oceur,
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(8) Pilot's Control Wheel Trim Switch -~ Without
depressing arming button (if applicable), move switch to LWD,
RWD, NOSE UP, and NOSE DOWN; trim moticn shall not occur,
Depress arming button (if applicable}; trim motion shall not
occur, Then depress arming button (if applicable) and move

switch to LWD, RWD, NOSE UP and NOSE DOWN; trim motion shall
occur.

{(9) Repeat Step (8) for Copilot's Control Wheel
Trim Switch. »

(10) Trim by positioning Copilot's Control Wheel
Trim Switch in cne direction; then trim in opposite direction
using the Pilot's Control Wheel Trim Switch. Pilot's trim
shall override the Copilot's trim. Repeat for all lateral
and pitch trim positions.

(11) Pilot's Control Wheel Trim Switch - NOSE UP.
While +trimming, depress Control Wheel Master Switch (if
applicable) or Cutoff Button (if applicable); trim motion
shall stop when the Control Wheel Master Switch is held.
Repeat procedure for NOSE DN condition; trim motion shall
stop. Repeat procedure for ILWD § RWD lateral trim on
airplanes equipped with Cutoff Button. (The procedures in
this paragraph are rnot applicable to Model 25, 8.N, 25-003
through 25-205 and Model 24, S.,N. 24-170 through 24-328,
except those alrplanes modified by AAK76-UA),

(12) Repeat Step (11) wusing copilot's Control
Wheel Trim Switch, and Control Wheel Master Switch (if
applicable), or Cutoff Button (if applica.Lle). :

{13) YAW TRIM 8witch - Op. .ate each half
geparately (if installed); trim motion shall not occur.

(14) YAW TRIM Switch « Operate both halves
simultaneously; trim motion shall occur. On aircraft with
Cutoff Button, check that the Cutoff Button stops the trim.

(15) f%rim - Set all axes for takeoff.

6. In Section III, EMERGENCY PROCEDURES, add a new
PITCH UPSET (NOSu-UP or NOSE-DOWN) Emergency Procedure:

A nose~up pitch axis malfunction or nose-up pitch

trim system runaway can result in extremely high

pitch attitudes, heavy airframe buffet, and
require control forces in excess of 75 pounds for
recovery.

A nose-down pitch axis malfunction, nose~down

pitch trim system runaway, or nose-down overspeed

can result In extremely high ajirspeeds and require
contrel forces in excess of 75 pounds for
recovery. WARNING: Do not extend spoilers on any
noge-down pitch upset at any speed due to
significant nose-down pitching moment associated
with spoiler deployment.

NOTE: Control pressures may be heavy. Copilot
apsistance is recommended with this procedure,
IMMEDIATELY ¢

&. Attitude Control « As required to maintain
aircratt control,

~39- AFPENDIX F
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o If in nose-~up au.itucte, roll into bank or
maintain existing bank until the aircraft nose passes through
the horizon.

- If in nose-down attitude, level the wings

before pulling the nose up.

b. Thrust levers - Asg required. (If in nose-down
attitude, immediately reduce thrust levers to IDLE position,)

¢. Control Wheel Master Switch or Cutoff Button -
Depress and hold until step g. is accomplished.

d. PITCH TRIM Selecter Switch - OFF.

e. STALL WARNING Switches « OFF,

WARNING: On any speed excursions keyond MMO, the

elevator control must be smoothly and steadily

applied to prevent enccuntering excessive aileron

activitcy and airframe buffet. Beyond .80 M1, a

1.5 g pull-yup may be sufficient to excite aileron

activity and the g level must be limited to that

required to maintain lateral control.

AFTER AIRCRAFT CONTROL IS REGAINED:

f. Spollers - Check retracted.

g. Autopilot's Pitch Circuit Breaker -~ Pull,

h. 1I1f control force continues, select other txim
system and retrim the aircraft,

i. Igolate malfunctioning system by switching
sysems ON one at a time, Pause between activating each system
%0 determine the defective system.

7. In Section IV, PERFORMANCE DATA, adjacent to the
appropriate takeoff charts, add the following: Increase all
Chart V1, VR and V2 speeds by:

a, Model 23, 24, 24a, 24B, 2u4B-2, 24D, 24D-A, 25,
25a, 25B, 25C, with unmodified wings, plus 5 KNOTS Indicated
Airspeed.

. Model 23, 2, 24A, 24B, 2uB=-p, 24D, 24Dp-a, 25,
25, 25B, 25C, with Howard/Raisbeck Mark II wings, plus 5
KNOTS Indicated Airspeed. (Increase applies t¢c FLAP 10 and
FLAP 20 charts, and is not applicable to FLAP 10 OVERSPEED
chart.)

8, In Section IV, PERFORMANCE DATA, adjacent to each
TAKEOFF DISTANCE CHART, add the following:

Increase all chart takeoff distances by:

a, MOdel 239 2"!' 2“’A; 2“5' 2“B“A' ZUD, 2“D"A' ._;3'
25A, 25B, 25C, with unmodified wings, plus 10%.

ba Model 23' 2“; 2“A; 2“3' 2“8"?\@ 2“5‘; 2”D"A; 2.’3,
258, 25B, 25C, with Howard/Raisbeck Mark 11 wings, plus 10%,
(Increase applies to FLAP 10 and FLAP 20 charts, and is not
applicahle to FLAP 10 OVERSPEED chart.)

9, In Section 1V, PERFORMANCE DATA, adjacent to each
TAKEOFF WEIGHT LIMITS chart, add the following:

a, Reduce the Limiting Weight=-Brake Enexgy
takeoff weights for Model 23, 24, 24A, 248, 24B-p, 24D, 24D-3,
25, 25A, 25B, 25C, with unmodified wings, 500 lbs.

_ b. Reduce the FLAP 10 and FLAP 20 takeoff weight
limits for Model 23, 24, 24A, 24B, 24B-A, 24D, 2uD=-A, 25, 253,
2§B, 25C, witn Howard/Raisbeck Mark II wings, 500 lbs, if the
airplane is at climb limited gross weight and if takeoff
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weiyul 48 anove 14,500 lbs. For takeoff weights above 14,000 3

lbs., and below 14,500 lba., reduce the woight to 14,000 ibs, o
Takeoff welght reduction not applicable to FLAP 10 OVER&PEED. :

10, In Section IV, PERFORMANCE DATA, adjacent (o B 3

LANDING APPROACH SPEEDS chart, add the tollowing: | i
Increase all chart Landing Approach Speeds by: S

a. Model 23, 24, 24A, with unmodified wings, plus 1

B KNOTS Indicated Airspeed. : :

b. Model 23, 24, 24A with ECR 736 (CJ610-6 i
engines and increased gross weight), and Model 2R, 248-3,
24D, 20D-A, with unmodified wings, plus 4 KNOTS Indicated
Airspeed.

¢. Model 2F, 25A, with unmodified wings, plus 3
KNOTS Indicated Alirspeed.

d. Model 25, 25A, with unmodified wings with ECR
236 (AAK 70-5), plus 5 KNOTS Indicated Airspeed,

e. Model 25B, 25C, with unmodified wings, plus 5
KNOTS Indicated Airspeed.

£f. Model 23, 24, 2un, 24B, 2uB-A, 24D, 24D-A, 25,
25n, 25B, 25C, with Howard/Rasisbeck Mark 11 wings, plus S
KNOTS Indicated Airspecd,

1. 1n Section IV, PERFORMANCE DATA, adjecent to each
LANDING DISTANCE CHART, add the following: Increase all chart
landing distances by:

a. Model 23, 24 and 24A, with unmodified wings,
plus 10%.

b. Model 23, 24, 24A with ECR 73€ (CJ610-¢
engines and increased gross waight) and Model 24B, 2u4B-n, 24n,
24D-A, with unmodified wings, plus 5%,

c. Model 25, 25A, with unmodified wings, plus 4%.

d. Model 25, 25a, with unmodified wings with ECR
936, (AAK70~-5) plus 7%.

¢, Model 25B, 25C, with unmodified wings, plus
7%.

£, Model 23, 24, 24a, 24B, 24B-A, 24D, 24D-A, 25,
20A, 25B, 25C, with Howard/raisbeck Mark I1I wings, plus 7%.

12. In Bection IV, PERFORMANCE DATA, adjacent to the
LANDING WEIGHT LIMITS CHART, add the following:

Reduce the Limiting Weight-Brake Energy landing
welghts as follows:

a. Model 23, 24, 24a, with unmodified wings, B00
1hs.

b. Model 23, 24, 24A, with ECR 736 (CJ610-6
angines and increased ¢gross weight), and Model 248, 24B-p, |
24D, 24D-A with unmodified wings, 400 1bs. V-

¢. Model 25, 25A, with unmodified wings, 300 lbs.

d. Model 25, 25A, with unmodified wings with ECR
936 (AAK70~5), 500 1bs,

e. Model 25B, 25C, with unmodified wings, 500

f. Model 23, 24, 24a, 24B, 264B-A, 24D, 24D-A, 25,

25A, 25B, 25C, with Howard/Raisbeck Mark II wings, 300 lbs, .

NOTE: In oxrder to comply with the requirements of
paragraph A of this Airworthiness Directive, this AD, or a ;
duplicate thereof, may he used as a temporary amentiment to the |

1bs,
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Airplane Flight Manual and carried in the aircraft ag part of
the Adrplane Flight Manual until replaced by the identical
revisions to the alrplane Flight Manual provided by the
manufacturer and approved by the FAA., . The tempuorary Airplane
Flight Manval Changes required by paragraph A} of this AD may
be anccomplished by the holder of at least a private pilot
certificate issued under Part 61 of the Federal Aviation
Regulations on any airplane owned or operated by that perscn
who must make the prescribed entry in the Airplane Maintenance
Records indicating compliance with paragraph A) of this AD.

B) Except for the soll axis of the Fc-200 auvtopilot
installed on Model 35, 35A, 36 and 36aA airplanes, within the
next 75 flight hours, zonduct the following inspections to
assure capabllity of manually overriding the Automatic Flight
Control Systems:

1. Ensrglze the airplane electrical system by
applying 28 VDC electrical power.
2. Roll Axis
a,” On  airplanss equipped with FC~110 autopilot,
remove the electrical power from the FC=-110  Autopilot
Computer. Open the computer and identify the Roll Calibration
Board. On the Roll Calibration Board, temporarily install, in
parallel with k18 (82 ohm) resistor, a 39 ohm, one watt
reasistor, Restore the electrical power and engage the
Autopilot with the control wheel centered and verify that the
roll slip cluteh breakaway occurs by rotating the control
wheel brisgkly (4% degrees per necond) in both directions. I1f
slipiage i& not verified, remove the capstan and adjust to
proper torque per the appropriate Gates Learjet Service
Manval. Return Autopilot Computer to original corifiguration
and accomplish a furctional check of the autopilot.
3. Yaw Axis
a, Effedtive on all models:

(1) Check and adjust the yaw capstan slip clutch
torque (primary and secondary where applicable) in accordance
with the appropriate Gates Learjot Service Manual,

4, Pitch Axnis
a.” EffectiVe on Models 24D, 24D-A, 20E, 2UF, 24F-p,
258, 25¢C, 25D, 2%F, 28, 29, 35, 35A, 36 and 36A airplanes and
airplanes incorporating Gates learjet Kits AAK71=12 or AMKB8(-3
{torquers) :

(1) #With the Autopilot disengaged, turn on both
stall warning switches and move the control wheel forward and
aft at a rapid rate (one second - stop to stop). Note the
drag assoclated with control movement. Turn off the stall
warning switches and repeat the rapid fore and aft movement.
Note the decrease in drag, which is an indication that the
elactric disconnect cluteh fuactions properly by disconnecting
the drag of the pitch servo torquer) from the control system,

b. Effaective on Models 23, 24, 24B, 24B-A, 240, 28
and 25A alrplanes except airplanes incorporating Gates Learjet
Kits AAR71-12 or AMKBO~3:

(1) Check and adjust the pitch capstan slip

cluteh for proper torque in accordance with the appropriate
Gates Learjet Service Manuasl.
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C) On airplane Models 35, 35A, 36 and 36A, within the
next 150 flight hours conduct the following inspection ¢f the
FC=-200 autopilot roll axis to assure capability of manually
overriding that axis of Automatic Flight Control Systems:

1. Energlze the airplane electrical asystem by
applying 28 VDC electrical power.

<. Check and adjust the roll capstan slip c¢lutch for
proper torque in accordance with the approprlate Gates Learjet
Service Manual,

D) Submit a written report of any out of tolerance of
roll, vyaw, oxr pitch axig capstan slip torque to the Federal
Aviation Administration, Aircrafit Certification Program, Room
238, Terminal Building 2299, Mid-Continent Airpurt, Wichita,
Kansas 67205, (Reporting approved by the Office of Management
and Budget Order OMB No. 04=-R{174.}

E) To assure proper operation of the 8tall Warning
Accelerometer Unit, perform, within the next 25 flight hours,
ingpection of the Stall Warning Accelerometer in accordance
with appropriate Gates Learjet Service Bulletin 8B 23, 24, 25~
301a, 8&B 28, 29-27-3A, or SB 35, 35-27-12A. Submit a written
repoxt on any djisccepancy discovered during this inspesction to
Federal Aviation Administration, Alrcraft Certification
Program, Room 238, Terminal Building 2299, Mid-=Continent
Alrport, Wichita, Kansas 67209. (Reporting approved by Office
of Management and Budget Order OMB No. O04-R0174,)

NOTE: The  owner/operator ls responsible for
submitting raports reguired by this AD,

F) Alrplanes may be flown in accordance with FAR 21.197
tO & location where alterations and insgpections required by
this directive can be accomplished.

o) Any equivalegt method of compliance with this AD must
be approved by the Chief, Aircraft Certification Program, PFAA
Central Region, '

Thig Emgﬁqengy Alrworthiness Directive {AD) letteoy
supersadeas e FEmergency AD letter dated August 4, 1940, aAD
80-16~06, on this smne subject, ’ ' A

This airworthiness directive becomes effective

receipt. ween

FOR FURTHER INFORMATION CONTACT:

Larry Malir, Aircrsft Certification Program, Systems and
Equipment. Section, Federel Aviation Adm.niatratina, goom 238,

Terminal Building 2299, Mid-Continent Airport Wichi
67209, telephone 13153'9u2-u231. pOXLt, Wichita, Kansas
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