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SYIIOPSIS

\\,aA Lear Jet Model 23, HOOLLJ, operatéd'hy the Lear Jet Cerporation
crashed eight miles east-northeast of Jackscn, Michigan, at approximately
1935 e.s.t., on October 21, 1955, The pilot a2nd copilot were killed.
There were nolpassengers. The aireraft was destroyed by impact.

The flight'was‘operating in accordance with an Instrument Flight Rules
flight plan from Detroit, Michigan o Wichita, Kznsas, &t an assigred alti-’
tude of Flight Level 250. The radar ccaotroller ﬁorking whe Ilight established

radar coniact at 1933, and observed ths itarge: traveling in 2 southwes

ot

direction ". . . when the aircreft sterted a sharp turn to the right (i.e.
north) {sic). i s the aircraft passed through e noriherly heading the
beacon target'd;sappearéd irom the radar.” The aircraft was traversing an
area ¢f mgdeféfe to severe turbulence when it deviated from the assigned

!

route. .
Tkhe Beard determines that the probable cause of this zcoident was =
loss of adequate ettitude reoference resulting from AC electrical powar

failure under night, turbulent conditionc.

LS
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1. INVESTIGATTICH

1.1 History of the Flight

NBOLLT, 2 Lear Jel Model 23, was opersted by the Lear Jet Corvoration to
vrovide transperiation for a compeny official from Wichita, Kansas, to Detroit,
Michigen, on Cetober 21, 1965. The aireraft arrived at Detroit Metropolitan
Airport at approximately 1733. éj The company official, who remained in Detroit,
reported that the =iiat hai mentioned & posgible yaw damper rroblem during
descent. He further ctated, ". . . after we had landed and were taxiing into
the executive terminal in Detroit I mentioned to (the pilot) the fact that I
didn't notice the roughness he thought he might encountzr, and he said no, the
yaw damper seemed to be functioning all right."”

Following a briefing by a Wegether Bureau (WR) meteorologist, the crew filed
an Instrument Flight'Rules (IFR) flight plan for the return trip to Wichita.
They estimated 2 time en routé of 2:40 hours with 3:30 hours of fuel on board,
and requested a cruising altitude of Flight Level (FL) 410. At 1858 au IFR
clearance was-delivered to the flight. After some delay due to conflicting ground
and airborne traffic MSOLLT departed on Rumway O3L at 1925. Four minutes later
radic contacﬁ was‘establfshed with Cleveland Air Route Traffic Control Center
(aRTCC). The crew reported climbing through FL 180 to the assigned FL 250, ard
repeated an eaéiier requesi to Departure Control that they be cleared to climb
". . . a5 soon as possible.” Rt*i93l the flight reported level at FL 250. At
1932 they were assigned e new frequency for commnications with Cleveland ARTCC.
The ascknowledgement of the new frequency;was the last transmission received from

NBOLLT . ' f.

1/ A1l times herein are eastern standard, based on the 24-hour clock.
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The Federal Avistion Agency (FAA) controller stated that: "(NSOLLT) . . .
was handed off t> me by the Jacksen Departure redar controller at approximately
(1933). The atrcraft at that time was approximstely 25 neuticel miles east-
northeast of the Jackson, M.chigan VOR snd heading approximetely 250 degrees.

"I placed a rader marker on the aircraft terget and followed it for ebout
ten miles to the southwest when the a.:ircraft started B sharp turn to the righz
(1.e. north) (sie). As the sircraft passed through a northerly heading the
beacon terget diseppeared from the rader. I immediately turned up the normal
rader gain but never saw the eircraft on radar again."

Witnesses in th.e vicinity of the crash site generally described seeing a
large ball of fire followed by many burning parts falling in an umbrells or
fan-éhaped pattern,

The accident occurred &uring* hﬁurs of derkness asbout eight miles east-
northeast of Jackson, Michigen, at epproximately L2°19730" N Letitude » Bhe17r30"

W Longitude. The elevation was approximately 1,050 feec.

l.2 Injuries to Persons '

Injuries Crew Pessengers Others
Fatal t 2 0 Q
Nonfatai 0 o) 0
None 0 0 :

1.3 Dema e to Aireraft
 The eircraft wes destroyed by impact.

1.4 QOther Demage

one.
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1.5 Crew Irformebion

Glen E. David, mge 32, was pilot-in-commarnd and possesszed commereisl
Ppilot certificate No. 1398585 with ratings for mirplane single and multi-
engine land end instruments. He was 1ssued a letter of competency in the
wear Jet Model 23, by the FAA on May 1, 1965. At the time of the accident
~e was Chief Production Test Pilot for the Lear Jet Corporation and had
sccumulated 3,419 totel flying hours, of which 2,135 hours were in single
englne jets. Hils total time in the Lear Jet was 642 hours. Mr. Devid's
last FAA second-class medical certificate was issued on September 28, 1965,

thout limitations. Pllot David's activity for the preceding 24-hour
period included & flight which erded at 1600, October 20, and normal duties
on the day'of.the accident.

Copilot Lawrence V. Bangicla held commercial pilot certificate No.
L08720 with airplane single and multiengine land, single engine sea, end
instrument ratings. He also possessed a flight instructor reting and o
ground instructor certificate. His flight certificates were reissued in 1958
with added ratings in the IDC-3 and Lockheed 18. At ‘.the time of the accident
he hed accumulat;.ed 8,460 total flying hours, of which 22 hours were in the
Lear Jet, Hié:’ iast FAA second-claes medicel certificate was issued on June 16,
1955, withoutll_'l.mitat:i}.ons. Pilqt Bangiolnm haé.» not flown in the 2ik-hour-~
period prior to deperture from Wichita.

1.6 Adrcraft Informetion a
NSOLLT, Lear Jet Model 23, S/N 00k was mnu.‘.‘act.ured by the Lear Jet

Corporation and purchased ty Mr. Robert J.7Graf, Ft. Lauderdale, Florida, on
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November 13, 196L. It was operated bty the owner and the Lear Jst Corporation,
under lease, until Sevtember 10, 1965, when it was returned to the lear Jet
Tfacility for modification and updating to new S/N Ol5A. This involved the
installation of several service kits and the replacement of approximately 85
Percen: oi the electrical wiring.

The Menager of Quality Control at the Lear Jet Corporation reporsed that
the company service organization was not staffed sufficlently to accomplish
such 2 major modification gt that time. Accordingly, it was decided that the
electrical updating would be accomplished by production perscmnel using an
Operation and Inspection Record (0 & IR} under the supervisicn of production
quality control sipervisors. The necessary mechenical functions associzted
with the electrical updating, installation of service kits, and the shakedown
and functional tests of othe} systeﬁs would be accomplished by service Person-
nel using a Service Work Order Log. The sircraft would then be prepared for
flight by the Flight Ground Depertment. 1In these areas the inspection
authority rests with FAA-Designees holding an Inspection Authorization. The

. manager stated, "Here the eontrolling authority is striétly FAR 43 ang 91
and the use of regular'production flight forms is not marndatory in this case.
The only requiremént in this type of operation with a certificated airecraft
is that the Designee holding the Inépection Authcéization assure himself that
the aircraft and its systems are sound snd Quncticnally tested to the extent
that he can use his Aithorization to pronounce the aircréft airworthy and

release it to flight."

LS
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Tne Vice President and Genersl Manager, Aircraft Division, to whom both
the_quality control personnel of the service department and the inspectors
of the production department report, deleted the reguirement for quality

control of certain items which were to be inspected during the normal work

‘accomplisted by the production department. In this instance the compeny

records do not reflect the issuance of an Q0 & IR which 1s used for this work,
and none was ever found. The General Inspection Supervisor for the electrical
work of the production departrment testified that none of his inspectors was
involved in the inspection of the electrical work performed on NSOLLT during
the modification.

The FiA-designee inspector working on NBOLLJ stated st the public hearing
that on October 18, he certified the aireraft airvorthy for test flight only.
An FAA Form 337 for the major repair and alteration of aircraft was completed
on ihe same date. The test pilot scheduled to fly the aircraft on Octocer 19
testified that dufing the preflight walkaround inspection the left tip tank
fuel pump was lnoperative. The preflight wes discontinued until this was
corrected. -When the eircrafi was egain announced as "ready”, the walkaround

'
inspection was,comple?ed out during the engine check prior to tekeoff he ". .
actuated the\%uo nacqlle (heat) switches and shortly thereafter smoke was
observed coming from the forwéra bulkhead just fﬁrwerd of the pilot's seat . . .
the warning lights illuminsted and t?e gircrart started to pressurigze. I
immediately iurned off all of thé electrical equipment and returned to the ramp."
The discrepancy was discussed with line persornel and Pilot David. The test
pilot coserved some wires with diagonal burn merks while mechanics were working

on the anrnunciator panel. and assuming this was the difficulty, left the general



-7 -
area. Subsequently the aircraft was again anncunced as ready, and without
discussion of corrective action a test flight of 2:05 hours was conducted.

A1 items relating to safety of flight were checked. A% the completion of
this flight there were 20 discrepancies on the aircraft, Intluded in this
list were: "Ioud howl in (forward bulkhead)" ang "aireraft vibretion noted

“above 300K -~ feels like aireraft not engines." He did net consider the air-
craft fiight testing completed. During the discussion about the flight and
‘@iscrepancies, Pilot David advised the test pilot that he would fly the next
flight locally. Two days later the aircra’™t was flown teo Detreit.

The aircraft was serviced at Detroit with Aeroshell turbine fuel 640
without any additive, 4 and the computed ramp gross weight was 12,53k pounds,
which is less than the zliswable Tamp weight of 12,750 vounds. The center
of gravity of 23.5 percent was within the limits of 21 to 31.5 percent.

1.7 Meteorological Information

The WB aviation area forecast for The area in which the acceident cceurred,
valid from 1k00 - 0200, was in part as follows:

Mostly ceiling FOO-l,EOO feet overcast variatle to broken,
2,500-4,000 feet overcast visibility bL-7 miles, fog, haze,

occasfonal visthility 2.5 miles, 1igt rain, fog. locally

;

ceiliﬁg 300-500 feet obscuration, visibility 1-2 miles, light
drizzle, light rain, fog. Tops generally 20,000-25,0C0 feet

sloping down over central Illinéis, central Tndiana to 10,000-

12,000 feet. No icing of consequence, freezing level 9.000-

10,000 feet.

5/ Prillips Anti-icing Fuel Additive, PFAS3MB, must be addea to all approved
fuels except JP-4, which already contains the additive.
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The Jacksonr surface weather observation at 1900 was in part: measured ceiling
500 feet overcast, vicibility 3 miles, very light drizzle, fog, temperature

50 degrees. The 19L5 Detrcit Metropclitan Airpe~t radar weather observation,

(B4

ncluding the Jackson area, showed a scattered area of echoes containing

l1ight end very light rain showers, decreasing slowly in intensity. The tops
of detectabl: moiscure were at 22,000 feet m.s.l. The Chicago rader weather
coservation at 1942 revealed no echoes in the vicinity of Jackson. The 1900

Flint winds aloft observeticn was in pert as follows:

Height Directicn (True) Velocity
20,000 feet 200 degrees | 22 knots
23,000 190 35
25,000 210 L5

Mocrset at Jeckson was 16L6E.

tetements were obteined from the pilots of three flights whe were in
the vieinity of the a2ccident site nesr the time of the accident. Ore air-
craft departed Willow Run Airport at 1930. The pilot stated, "The ceiling
Jjust northeast éf Willow Run was approximately 900 feet. During climb west-
bound, several cloud layers ‘-'rere encountered, but by the time the flight
reached a pos.{‘:.ion sqﬁe Vl:-O miles west, or just north of Jackson, Michigan, at
apprcxi.mtéj__:;; 1940 e.s.t., it was on top and in the clear. Tops in the area
were estimated Lo be l0,000-u,COO feet. No ice was detected in eleouds &uring
clixmbout, nor was any turbule;ﬁce encounte:-e.d." Another light whteh was
nolding west of Jackscn at FL 260 reported experiancing moderate ohop, but
¥as unable to recell the eloud conditions. The Cievaland ARTEC centreller siated

that this flight wes in the same general vicvinity as NMBOMLT when it disappeared.
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Tior of the wreckage following removal from the accident site
wes eonducted 2t the Revnolds Airpors in Jackson, and later at the Lear Jet
faclility 2t Wichita, Hausszs.,

Portionc of 21 major parts of the structure and flight coatrols were
found in the impzct zrea. In most cases the heavy r'ittings and actuators
were Ipund completely separeied from 21l attaching structure. rts of both
aose section =zccess doors, and pieces of 211 cabin windows, the cabin'door,
and frazguented vieces of vhe windshield were a1l identified.

Within the impact area the horizontal stabilizer was recovered in meny
pieces, insluding the tivp falirings and the center hinge and surrounding rib
structure. The hinge pin had separated from the left rib and remained in the
right rib with portions of vertical stabilizer attach fitiings still wntact.
The stabilizer jacksérew was in <he normel range between C and O.5-degree nose-
Gown. Porsions of 211 the flight controls and most of the attachirg hinges
were identified, with no evidence of pre-impact failure. The landing gesr,
flaps, and spoilers were determined to have been retracted at impact.

Both azireraft engines incurred severe flattening and accordioning in the
fore and aft zxis. They revealed rotatiocnal scoring, but the various indices
of power being ievelope& were contradictory.

The airdféft generators both exhibited rotational scoring on the drive
end. The genérator l;ads to thg/electrical load center showed ng arcing, heat,
or Tire demzge. The nacelle heal relays showed very slight fire damage but no
signs of operaviornal distress. Both datteries had fire damage on.the left
termirals, btut there was no sign of electriecsl arcirg. Pieces of both static

inverters were recovered with no evidence of fire or heat damage.
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Very little of the aircraft instrument panel was reccovered. Both verti-
cal gyro indicators were displeying a streight and level flight attitude. The
"Off" flag drive gear oF one was in the power off position and the flag had
been imprinted on the instrument face. The Tlag and drive gear from the other
instrument had been torn loose. One Collins 3314 course line indicztor was
found with the compass card indicating 260 degrees a2nd the heading index im-
racted into the compass card between 260 and 270 degrees. One radio mzgnetic
indicator instrument dial face was recovered with Impact merkings from the
"T-shaped" filange and adjacent gears behing tﬁe face oriented in suck =2 way
that the face was indicating 360 degrees zt the time of impzet. An cmni 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 is removed.

1.13 PFire

Fire Jdamage or scoting was obsarved on approximaecely 10 percent of tke
wreckage, but there was no evidence of pre-impact fire.

1.14 survival Aspects

This was a nonsurvivable zccident.
i

1.15 Tests and Research

Flight ﬁesting of the radar coverage over the crash site revealed 2
minimum receptior altitude of 2,100 feet m.s.1. The estimated point of
target loss on radar was approximazely 3/b-mile south of the crash site.
1.16 OQther

AC electrical power is developed in the lear Je+ by wwo 115 wvali, 400

cycle static inverters, each capable of delivering 250 vclt-amperes. The
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‘system is designmed $o have only one inverter at = time supply vower. Either

inverter supplies AC power to the 26 volt AC circuit and the respective
primary Jr secondary bus; however, pcwer ito the other bus is aveailable only
through 2 bus tie brezaker.

From the evidence and the 3oard’s expertise it is concluded that the
zireraft would be difficult wo cecntrol during night operations, in turbulence,
with the gyro horizon end yew damper inoperative. The Flight Manual states
<hat the yew damper must be opverative for 21l flight conditions except vakeoff.

2. ANALYSTIS AND CONCLUSIONS

2.1 Aralysis

The crew was properly certificated and the aireraft gross weight and
¢.g. were within allowable limits. The aireraftc was not ready for flight
with passengers and was in a test status at the time of departure fronm
Wickita.

The unigue circumgtances and certain menagement decisions pertaining
to the modifications té NEOLLT resulted in the zircraft being worked on by
both the production and the service departments of the company. A company
official signed-forﬂwork which was not inspected, and deleted the reguire-

¢
ment for other work items because they were $¢ be accomplished by the
oroduction departﬁent. The production department, normally working with
en 0 & IR, did not aséume responsibiiity for the inspection of any of their
work except that which was integral <o the buildep of the units or wiring

irstalled. Additionally, nmo O & IR wes even issued in conmection with the

work donme. Thus the aireraft arrived at the flight department without the

v
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quality contral normaily affcrded e production aircraft, or the inspectio
of 211 items normally provicsd a zervice aireraft. At this point the
FAA-Designee Authorized Inspector and the test pilot both assumed the 2ir-
craft to te a producticn test aircraft, which reguired a rmuch meore extensive
vesting progrem than s service aircraft. The Designee releesed the aircraft
Tor test flight cnly and the “est Pilot, on the taird atiemps, fin=21ly com-
pleted.the major items of safety during a twe-nour tess hop, but still
considered the airecraft ip = test svatus only. It is significan£ that
Pilot David was advised of the status of ihe airerafi and in fzect advised
the test pilot that he would fly the aircra’t locally himsslf on txe next
flight. However, as z result of inadeguate intra-company coordinstion on
the work, irspection, arnd Iflight testing of the airerart, it wes improperly
decided to utilize N8O'.LJ for transporiation of a company official.

Except for the reference to = possible yaw damper difficuliy, the
flight to Detroit and the return portion progressed ncrmally unsil approxi-
mately 1933. At this time the airveraft was cruising at FL 250, presumsbly

in the clear but experiencing moderate turbulence. Tn 21light w=s vro-
ceeding on a he;ﬁing of: approximately 260 degrees, ;nd in the process of
switching toiﬁﬁe newly assigned radio frequency. Before communication
could be re-established the flight commenced an a2bnormally sharp turn to
the right and disappeared frem fhe radar scop;.
At the time NBOMLT disappeared from rader it was in the same general

area as wwo flights which reported moderate turbulence. Although a third
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guw aid ncu experience any turbulence, and one of the previous flights
@eseriled light o nmoderzte turbulence. Lhe latier Tiignt maintained a
rough alr penciration speed. Additionally the fligut recorder readout
from this flight revezled acceleraticn excursions up to 1.0-g which is the
upper linit of the moderazte turbulence range. Accordingly the Bozrd con-

cludes <hew HECHILT was in an =srea of a+t lesst moderate turbulence.
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an explanation for the devietion Irom their fliight plan, the evidence
developed in the invesitigation permits = reasongble analysis of the cireun-
stances surrounding the finzl maneuver.

The Board, in atcempting to correlate the indications of the AC powered
instruments with,the final maneuver, concludes that the crew experienced an
AC electrical fzilure znd resultent loss of toth primary attitude and Eeading
references as well as the vaw dampsr, while flying on the =zssigned route.

Tre pilots, Jaced with the extremely difficult task of controlling the air-
craft under these circumstances during nighs, turbulent conditions, lest
control <L the aireraft and an upset occurred. The aircraft disappezrance

”

Zrom redar very shortly dfter the deviation, and the impaect attitude. indi-

»
2

cate that the upset involved a very steep spiral. t is possible that total

AC 2nd IC elecirical failure occurred during the descent, thereby resulting

in the lcss cf radar receptiorn of the transponder. However, it is believed
more likely that The proximity of the lagt target to the crash site, and
=he inabiliiy of the ccntroller to detect a vrimary return from the aircraic

within seconds of the secondary target loss, indicates that the loss of rader
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cos fuat resulted from the aircerafi's descent below the minimum redar re-
curtion altitude of 2,100 feet. |
The severe degree of aircraft &isintegretion precluded 2 deverminzticn

! of “he exact source of the electriczl difficulty. However, the AC electrical
system is essentially a single bus concedt, since the primary and secondary
busses are wired together in szeries fhrough the bus tie oresker. This permics
2 short in any AC component t¢ fail both the mein inverter and then the standby
irsverter as it in turn is selected. Suéh an electriczl problem and suvsequenc
attempt to rectify the prcblem is indiceated in the 36C-degree heading displayed
' on the BMI. Tue heading conforms to neither the 260-degree heading of the

other instruments nor the 335-degree heading at impact, and is probadly <he

result of some combination of bus and circuit breaker isolation during trousle-

sheoting, or a vpartial restorétioﬁ of power prior to the final AC power failure

in the finzsl maneuver.
%: 2.2 Conclusions

(2) Findings | y
l. The crew was p&operly certificated.
. .
2. The aire=aft was properly certificated, and had been

! 5 - ' released for test, flight only.
; 3. Theré were ina@ééuacies in guality control, inspection,
and flight testing during the major mocifications of the
aircraft.

4. The gross weight and cernter of gravity were within alloweble

—————————

limits.

5. There was turbulence at the flight's cruising altitude.

Ll
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- Under nighs, turbulent conditions, the flight experienced
AC eslectriczl fzaiflure.
f» There was a loss cf control of the zircreft due o inadequate

atiitude reference.

[4F]

The specific cause of the AS electrical failure is unknown.

() Provbarle Cause

The Board determines that the probable cause of this accident was a
loss of adeguate attitude reference resuliing from AC electrical power Tailure

under night, turbulent conditions.

3. RECOMMENDATIONS

The Board believes that vaerious modifications which have been accomplished
in the instrumentation and electrical systems of the Lear Jet since this acci-
dent negate the recuirement for additicnal recommendations et this time. Among
the improvements was the installation ¢f an attitude indicator powered by a
source sepzarate Irom the zirereft primary electriczl system.

BY THE VATTONAL TRANSPORTATION SAFETY BOARD:

r

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

/s/  OSCAR M. LAUREL
' Membex

/s/ JOHN X. REED
Menmber

/s/ LOUIS M. THAYER
Member

/s/ FRANCIS H. McADAMS
Member




