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ATRCRAFT ACCIDENT REPORT
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LEAR JET MODEL 23, N8OLLJ
JACKSON, MICHIGAN
OCTOBER 21, 1965
SYNOPSIS

A Lear Jet Model 23, NBOLLJT, operated by the Lear Jet Corporation
crashed eight miles east-northeast of Jackson, Michigan, at approximately
1935 e.s.t., on October 21, 1965. The pilot and copilot were killed.

There were no passengers. The aircraft was destroyed by impact.

The flight was operating in accordance with an Instrument Fiight Rules
flight plan from Detroat, Michigan to Wichita, Kansas, at an assigned alti-
tude of Flight Ievel 250. The radar controller working the flight established
radar contact at 1933, and observed the target traveling in a southwest

", . when the aircraft started a sharp turn to the raght {1.e.

darection
north) (sic). As the aircraft passed through a northerly heading the
beacon target disappeared from the radar.” The aircraft was traversing an
ares of moderate to severe turbulence when 1t devieted from the assigned
route.

The Board determines that the probable cause of this accident was a

loss of adequate attitude reference resulting from AC electrical power

failure under night, turbulent conditions.
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1. INVESTIGATTION

1.1 History of the Flight

NSCLLT, a Lear Jet Model 23, was operated by the Lear Jet Corporation to
provade transportation for a company official from Wichita, Kansas, to Detroit,
Michigan, on October 21, 1965. The aircraft arrived at Detroit Metropolitan
Arrport at approximately 1738. E/ The company official, who remained an Detroit,
reported that the pilot had mentioned a possible yaw damper problem during
descent. He further stated, ". . . after we had landed and were taxiing into
the executive terminal in Detroit I mentioned to (the pilot) the fact that I
didn't notace the roughness he thought he might encounter, and he said no, the
yaw damper seemed t0 be functioning all right.”

Following a briefing by a Westher Bureau (WB) meteorologist, the crew filed
an Instrument Flight Rules (IFR) flight plan for the return trip to Wichita.
They estimated a time en route of 2-40 hours with 3:30 hours of fuel on board,
and requested a cruising altitude of Flight Level (FL) L410. 4t 1858 an IFR
clearance was delivered to the flight. After some delay due to conflicting ground
and airborne traffic NOOMLJ departed on Runway O3L at 1925. Four minutes later
radio contact was established with Cleveland Axnr Route Traffic Control Center
(ARTCC). The crew reported climbing through FL 180 to the assigned FL 250, and
repeated an earlier reguest to Departure Control that they be cleared to clamb
". . . as soon as possaible.” At 1931 the flight reported level at FL 250. A
1932 they were assigned a new freguency for communications with Cleveland ARTCC.
The acknowledgement of the new freguency was the last transmission recexived from

N8oLLT.

;/ All times herein are eastern standard, based on the 24-hour clock.
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The Federal Aviation Agency (FAA) controller stated that: "(N8OYLT) . . .
was handed off to me by the Jackson Departure rader controller at approximetely
(1933). The aircraft at that time was approximately 25 nautical miles east-
northeast of the Jackson, Michigen VOR and heading approximstely 250 degrees.

"I placed a radar marker on the ailrcraft target and followed it for about
ten mles to the southwest when the eircraft started a sharp turn to the right
(i.e. north) (sic). As the aircraft pessed through a northerly heading the
beacon target diseppeared from the radar. I immediately turned up the normal
redar gain but never saw the alrcraft on radar sgain.”

Witnesses in the vicanity of the crash site generally described seeing e
large ball of fire followed by many burhing parts falling in an umbrella or
fan~shaped pattern.

The accrdent occurred during hours of darkness ebout elght miles east-
northeast of Jackson, Michigen, at spproximetely L42°19'30" N Latitude, 8k°17'30"
W Longitude. The elevation was approxamately 1,050 feet.

1.2 Injuries to Persons

Injuries Crew Passengers Others
Fatal 2 0 0
Nonfatal 0 0 0
None 0 0

1.3 Damege to Alrcreft

The eaircraft was destroyed by 1mpact.

1.4 Other Demage

Kone.



1.5 Crew Information

Glen E. Davad, age 32, was pilot-in-command and possessed commercial
prlot certificate No. 1398585 with ratings for airplane single and multi-
engine land and instruments. He was issued a letter of competency in the
Lear Jet Model 23, by the FAA on May 1, 1965. At the time of the accident
he was Chief Production Test Pilot for the Lear Jet Corporation and had
asccumulated 3,419 total flyang hours, of which 2,135 hours were in single
engine jets. His total time in the Lear Jet was 642 hours. Mr, David's
last FAA second-class medicel certificate was issued on September 28, 1965,
without limitations. Pilot David's activity for the preceding 2h-hour
period included a flight which ended at 1600, October 20, and normel duties
on the day of the accident.

Copilot lawrence V. Bangiola held commerciel pilot certificete No.
408720 wath airplane single and multiengine land, single engaine sea, and
instrument ratings. He also possessed a flight instructor rating and a
ground instructor certificate. His flight certificates were reissued in 1958
with added ratings in the DC-3 and Lockheed 18. At the time of the accident
he had accumulated 8,460 totel flying hours, of which 22 hours were in the
Lear Jet. His last FAA second-class medical certificate was issued on June 16,
1965, wirthout lamitations. Pilot Bangiola had not flown in the 2L-hour-
period prior to departure from Wichita.

1.6 Aircraft Information

N8OLLT, Lear Jet Model 23, S/N OOk was manufactured by the Lear Jet

Corporation and purchased by Mr. Robert J.(Graf, Ft. Leuderdale, Florides, on
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November 13, 196k. It was operated by the owner and the Lear Jet Corporation,
under lease, until September 10, 1965, when 1t was returned to the Lear Jet
faecility for modification and updating to new S/N 0lS5A. This involved the
instgllation of several servace kits and the replacement of approximately 85
percent of the electrical wiring.

The Manager of Quality Control at the Lear Jet Corporation reported that
the company service organization was not staffed sufficlently to accomplish
such & major modification at that time. Accordingly, 1t was decided that the
electrical updating would be accomplished by production personnel using an
Operation and Inspection Record (0 & TR) under the supervision of production
quality control supervisors The necessary mechanical functions associated
with the electrical updating, installation of service kits, and the shakedown
and functional tests of ofher gystems would be accomplished by service person-
nel using a Service Work Order Log. The sircraft would then be prepared for
flight by the Flaght Ground Department. In these areas the inspection
authority rests with FAA-Designees holding an Inspection Authorization. The
manager stated, "Here the controlling asuthority is strictly FAR 43 and 91
and the use of regular production flight forms is not mandatory in this case.
The only requirement in this type of operation with a certificated aircraft
15 that the Designee holding the Inspection Authorization assure himself that
the aircraft and 1ts systems are sound and functicnally tested to the extent

that he can use his Authorization to pronounce the sireraft airworthy and

release 1t to flight."
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The Vice President and General Mansger, Alrcraft Divasion, to whom both
the quality control personnel of the servace department and the inspectors
of the production department report, deleted the requirement for quality
control of certain items which were to be inspected during the normal work
gccomplished by the production department. In this instance the company
records do not reflect the issuarnce of an 0 & IR whach 1s used for this work,
and none was ever found. The General Inspection Supervisor for the electrical
work of the production department testified that none of his inspectors was
involved in the i1nspection of the electrical work performed on N8OLKLJ during
the modification.

The FAA-designee inspector working on NBOMULJ stated at the public hearing
thet on October 18, he certified the sircraft airworthy for test flight only.
An FAA Form 337 for the major repair and alteration of sircraft was completed
on the same date, The test pilot scheduled to fly the aircraft on COctober 19
testified that during the preflight walkeround inspectlon the left fip tank
fuel pump was inoperative. The preflight was drscontinued until this was
corrected. When the sircraft was agein announced as "ready", the walkaround
inspection was completed but during the engine check prior to takeoff he ". .
actuated the two nacelle (heat) switches and shortly thereafter smoke was
observed coming from the forward bulkhead just forward of the pilot's seet . .
the warning lights 1lluminated and the aircraft started to pressurige. T
immediately turned off all of the electrical equipment and returned to the ramp "
The discrepancy was discussed with line personnel and Pilot Davad. The test
p1lot observed some wires with diasgonal burn maerks while mechanics were working

on the annunciator panel, and essuming this was the difficulty, left the general
&=
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area. Subsequently the zircraft was again announced as ready, and without
discussion of corrective action a test flight of 2<05 hours was conducted.
A1l 1tems relating to safety of flight were checked. At the completion of
this flight there were 20 drscrepancies on the gireraft. Included in thas
list were "Loud howl in (forward bulkhead)" and "aircraft vibration noted
above 300K - feels like aircraft not engines." He dad not consider the air-
eraft flight testing completed. During the discussion about the flight and
discrepahcies, Pilot David advised the test pilot that he would fly the next
filight locally. Two days later the gircraft was flown to Detroit.

The aircraft was serviced at Detroit with Aeroshell turbine fuel 6LO
without any additaive, 2/ and the computed ramp gross weight was 12,534 pounds,
whzch 25 legs than the allowable ramp weirght of 12,750 pounds. The center
of gravity of 23.5 percent was withan the limits of 21 to 31.5 percent.

1.7 Meteorological Information

The WB aviation ares forecast for the area in which the accident occurred,
valid from 1400 - 0200, was 1n part as follows,

Mostly ceilang 600-1,200 feet overcast variable to broken,
2,500-4,000 feet overcast visabilaty 4-T7 miles, fog, haze,

ocecasional visibilaty 2-5 miles, light rszin, fog. Locally

cerling 300-500 feet obscuration, visibility 1-2 miles, light
drizzle, light rain, fog. Tops generally 20,000-25,000 feet

sloping down over central Illinois, central Indiana %o 10,000-

12,000 feet. MNo 2cing of consequence, freezang level 9,000-

10,000 feet.

gy Phallips Anti-icing Fuel Addative, FFASSMB, must be added to all approved
fuels except JP-U4, which already conbtains the addataive.
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The Jackson surface weather cbservation at 1900 was in part: measured ceiling
500 feet overcast, visibility 3 miles, very light drizzle, fog, temperature
50 degrees. The 1945 Detroit Metropolaitan Airport radar weather observatzon,
including the Jackson area, showed a scattered ares of echoes containing
light and very light rain showers, decreasing slowly in intensity. The tops
of detectable moisture were at 22,000 feet m.s.l. The Chicago radar weather
obgervation at 19k2 revealed no echoes in the vicinmity of Jackson. The 1900

Flint winds aloft observation was in part as follows:®

Height Direction (True) Velocity
20,000 feet 200 degrees 22 knots
23,00¢ 190 35
25,0C0 210 45

Moonset at Jackson was 1646.

Statements were obtgined from the pilots of three flights who were in
the vaicinity of the accident site near the time of the accident. One air-
craft departed Willow Run firport at 193C. The pilot stated, "The ceiling
Just northeast of Willow Run was approximately 900 feet. During climb west-
bound, several cloud layers were encountered, but by the time the flight
reached a position some 4O miles west, or just north of Jackson, Michigan, at
approximately 1940 e.s.t., 1t was on top and in the clear. Tops in the area
were estimated to be 10,000-11,000 feet. No ice was detected in elouds during
climbout, nor was any turbulence encountered.” Another flzsht whieh vas
holding west of Jackson at FL 260 reported experiancing modereate ohop, but
was unhable te recall the eloud condations. The Clevelend ARECC centreller stated

that this flight wee in the same general vicinity as RBOMLT when 1t disappeared.
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The third flight departed Detrort at 1949, and reported they were in the clear
at FL 220, but there was light to moderate turbulence. A readout of the flight
recorder tape from this aircraft for this period of flight revealed that %he
turbulence penetration airspeed of 200 knots was maintained, and the acceleration
excursions ranged from C.5 %o 1.0-g.

1.8 Ai1ds to Navigation

All radio aids to navigation in the area were reported to be operating
normally at the time of the accident.

1.9 Communications

There were no reported communications difficulties.

1.10 Aerodrome and Ground Facilities

Neither the aerodrome nor ground facilities were involved in the accident.

1.11 Flight Recorders

The aircraft was not requared to have a flight recorder and none was

installed.

1.12 Wreckage

The aireraft struck the ground in a near vertical dive at a high rate of
speed. The crater was eight feet deep 1n the center and measured 45 feet by
15 feet. The direction of flight was spproximately 335 degrees. The impact
and associated explosive forces resulted in complete disaintegration of the
aircraft, with the largest piece being approximately four feet square. The
majority of the wreckage throwout was between 245-270 degrees, and carried

as far as one-half mile.
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Examination of the wreckage following removal from the accident site
was conducted at the Reynolds Airport 1n Jackson, and later at the Lesr Jet
fzcility at Wachita, Kansas.

Portions of all major parts of the structure and flight controls were
found in the impact area. In most cases the heavy fittings and sctuators
were found completely separated from a1l attaching structure. Parts of both
nose section access doorg, and pieces of all cabin windows, the cabin door,
and fragmented pieces of the windshield were all identified.

Withain the impact area the horizontal stebilizer was recovered in many
pieces, including the tip fairings and the center hinhge and surrounding rib
structure. The hinge pin had separated from the left rib and remained an the
right rib with portions of wvertaocal stabilizer attach faittings still intact
The stabilizer jackscrew was in the normal range beltween O and 0.5-degree nose-
down. Portions of all the flight controls and most of the attzching hinges
were 1dentified, with no evadence of pre-impact failure. The landing gear,
flaps, and spoilers were determined to have been retracted at 1mpact.

Both aircraft engines incurred severe flattening and accordioning in the
fore and aft axis. They revezled rotational scoring, but the variocus indices
of power being developed were contradictory.

The aircraft geherators both exhibited rotatiocnal scoring on the drive
end. The generator leads to the electrical load center showed no arcing, heat,
or fire damage. The nacelle heat relays showed very slight fire damage but norg
s1gns of operationzl distress. Both batteries had fire dsmage on the left -
terminals, but there was no sigh of electricsl arcing. Pieces of both static’

inverters were recovered with no evidence of fire or heat damage.
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Very little of the aircraft insirument panel was recovered  Both verti-
cal gyrc indicators were digsplaying a straight and level flaight attitude. The
"Off" flag drave gear of one was 1n the power off position and the flag had
been 1mprinted on the instrument face. The flag and drive gear from the other
instrument had been torn loose. One follins 331A course line indicator was
found with the compass card indicating 260 degrees and the heading index im-
pacted i1nto the compass card between 260 and 270 degrees. One radio magnetaic
indicator instrument dial face was recovered with impact markings from the
"T~ghaped" flenge and adjacent gears behind the face oriented in such a way
that the face was indicating 360 degrees at the time of wmpact. An omni bearing
indicator assembly was frozen by impact at 260 degrees. All these instruments
are AC powered and retain the presentation being displayed when electrical
power 1s remcved,

113 Fare
Fire damage or sooting was observed on apbroximately 10 percent of the
wreckage, but there was no evidence of pre-impact Tire,

1.1%  Survival Aspects

This was & nensurvivable accident.

1 15 Tests and Resesarch

Flight testing of the radar coverage over the crash site revealed a
minimum reception altitude of 2,100 feet m s 1. The estimated point of
target loss on radar was approximately 3/h-mlle south of the crash site
1 16 Other

AC electrical power 1s developed in the Lear Jet by two 115 volt, koo

cycle static inverters, each capeble of delaivering 250 volt-amperes. The
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system 1s designed to have only one inverter at a tame supply power. ZEither
inverter supplies AC power to the 26 volt AC circuit and the respective
primary or secondary bus; however, power to the other bus 1s aveailable only
through a bus tie breaker.

From the evidence and the Board's expertise 1t 1s concluded that the
aircraft would be diffacult to control during night operations, in turbulence,
with the gyro horizon and yaw damper incperative. The Flight Manual states
that the yaw damper must be operative for all flight conditions except takeoff.

2. ANALYSIS AND CONCLUSIONS

2.1 Analysis

The crew was properly certificated and the aireraft gross weight and
c.g. were within allowable 1limts. The aircraft was not ready for flight
with pasgengers and was 1n a test status at the time of departure from
Wichata.

The unique circumstances and certain management decisions pertaining
to the modifications to NEBOLLJ resulted in the aircraft being worked on by
both the production and the service departments of the company. A company
official signed for work which was not inspected, and deleted the reguire-
ment for other work i1tems because they were to be accomplished by the
production department. The production department, normally working with
an 0 & IR, did not assume responsibility for the ingpection of any of their
work except that which was integral to the buildup of the units or wiring
installed. Additionelly, no O & IR was even issued 1in cconnection wath the

work done. Thus the azrcraft arrived at the flight department withcout the
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guality control normally afforded a producticn aircraft, or the inspection
of all i1tems normally provided a service aircraft. At this point the
FAA-Designee Autheorazed Inspector and the test pilot both assumed the air-
craft tc be a production test airecraft, which required a much more exbensive
testing program than a service aircraft. The Designee released the aircraft
for test flaight only and the test pilot, ¢n the third attempt, finally com-
pleted the major items of safety during a two-hour test hop, but still
considered the aircraft in z test status cnly. It 1s significant that
Pilot David was advised of the status of the aircraft and in fact advised
the test pilot that he would fly the arrcraft locally himself on the next
Tlight. However, as a result of inadeguate intra-company ccordinsticn on
the work, inspection, and flight testing of the aircraft, 1t was improperly
decided to utilize NBOLLJ for transportation of 2 company official,

Except for the reference to =z possible yaw damper dafficulty, the
flight to Detroit and the return portion progressed normally until approxi-
mately 1933. At this time the aircraft was cruising at FL 250, presumably
in the clear but experiencing moderate turbulence. The flight was pro-
ceeding on a heading of approXimately 260 degrees, and in the process of
swatching to the newly assigned radic frequency. Before communication
could be re-esteblished the Tlight ccrmmenced an abnormally sharp turn to
the right and dasappeared from the radsr scope.

At the time NBOULJ disappeared from radar 1t wes in the same general

area as two flights which reported moderate turbulence. Although a third
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flight did not experience any turbulence, and one of the previous flights
deseribed light to moderate turbulence, the latter flight meintained a
rough air penetration speed. Additionally the flight recorder readout
from this flight revealed sccelerstion excursions up to L.0-g which 1s the
upper limat of the moderate turbulence range. Acccrdingly the Board con-
cludes that NSOULJT was 1n an area of at least moderate turbulence.

Despite the lack of any specific information from the crew regarding
an explanation for the deviation from their flight plan, the evidence
developed in the investigation permits a reascnable analysis of the circum-
stances surrounding the final maneuver.

The Board, in attempting to correlate the indications of the AC powered
instruments wath the final maneuver, concludes that the crew experienced an
AC electrical failure and resultant loss of both pramary attitude and heading
references as well as the yaw damper, while flying on the assigned route.
The pilots, faced with the extremely difficult task of controlling the air-
craft under these circumstances during night, turbulent cconditions, lost
control of the airecraft and an upset occurred. The aircraft disappearance
from radar very shortly after the deviation, and the impact attitude, indi-
cate that the upset involved a very steep sparal. It 1s possible that tofal
AC and DIC electrical failure occurred during the descent, thereby resulting
1n the less of radar reception of the transponder. However, 1t 15 believed
more likely that the proxamity of the last target to the crash site, and
the 1nability of the controller to detect a primary return from the aircraft

within seconds of the secondary target loss, indicates that the loss of radar



- 15 -
contact resulted from the aircraft's descent below the mainimum radar re-
ception altitude of 2,100 feet.

The severe degree of sircraft disintegration precluded a determination
of the exact source of the electriczal difficulty  However, the AC electrical
system 1s essentially a single bus concept, since the primary and secondary
busses are wired together in series through the bus tie breaker. This permits
a short in any AC component to fail both the main inverter and then the standby
inverter as 1t 1n turn is selected. BSuch an electrical problem and subseguent
attempt to rectafy the problem 1s indicated in the 360-degree heading displayed
on the RMT. The heading conforms to neither the 260-degree heading of the
other instruments nor the 335-degree heading at impact, and i1s probably the
result of some combination of bus znd circuit breaker isgolation during trouble-
shooting, or a partaial restoration of power prior to the finael AC power failure
in the final maneuver.
2.2 Coneclusions
(a2} Faindings
1. The crew was properly certificated.
2. The aircraft was properly certifacated, and had been
released Tor test flight only.
3. There were inadequacies 1n gquality control, inspecticn,
and flight testing during the magor modifications of the
aircraft.
4, The gross weight and center of gravity were within allowable

lamits.

5, There was turbulence at the flight's cruising zltitude.
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6. Under night, turbulent conditions, the flight experienced
AC electrical failure.
T. There was a loss of control of the aircraft due to inadequate

attitude reference,

8. The specaific cause of the AC electrical failure is unknown.

(b} Probable Cause

The Board determines that the probable cause of this accident was a
loss of adequate attitude reference resulting from AC electrical power failure

under night, turbulent conditaons.

3. RECOMMENDATIONS

The Board believes that varicus modifications which have been accomplished
in the instrumentation and electrical systems of the Lear Jet since this acci-
dent negate the requirement for additional recommendaticns at this time., Among
the wmprovements was the ainstallation of an attitude indicstor powered by a

source separate from the aircraft primery electracal system

BY THE NATTONAT, TRANSPORTATION SAFETY BOARD

/s/  JOSEPH J. O'CONNELL, Jr.
Chailrman

/s/  O0SCAR M. IAUREL
Member

/s/  JOHN H. REED
Member

/s/  LOUIS M. THAYER
Member

/s/  FRANCIS H. McADAMS
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