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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCYDENT REPORT

Adopted: Februvary 9, 1978

JOHNSON & JOHNSON, INC.
GRUMMAN GULFSTREAM II, N500J
HOT SPRINGS, VIRGINIA

SEPTEMBER 26, 1976

STYNOPSIS

About 1038 e.d.t. on September 26, 1976, a Grumman Gulfstream 1I,
(G-1159), N500J, owned ard operited by Johnson & Johnegon, 1lnc., crashed
vhile making an instrument landing system (ILS) approach to the Ingalls
Field Aiiport, Hot Sprinmgs, Virginia. Toe aircraft was destroyed by
impact and fire. Three crewmembers and eight passengers were killed in the

crash.

Vhile en route, the flight had requested and received the Hot
Springs weather which was indefinite cefling--100 feet, sky obscuvred,
vigibility--1/8 mile in fog. About 1033, N300J was cleared for the ILS
approach to runway 24 at Hot Spriugs. At 1036, N500J reported out of 5,000
feat, which was the last known transmission from the aircraft.

The accide.~ site vas located about 750 feet frox the thresho'.d
of runway 24 and about 500 feet below the runway tenchdown zone elevation

of 3,766 feet.

The National Transportation Safety Rcard ¢2uld not determine the
probable cause of the aircraft's descent below decision height and impact
with terrain 500 feet below the elevati,n of the runway.
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1. FPACTUAL INFORMATION

1.1 History of the Flight

On September 26, 1976, Johnson & Johnson, Inc.'s, Grumman Gulfstream
IT (N500J) was scheduled to cransport company executives from Mercer County
Afirpott, Trenton, New Jersey, to Ingalls Fileld Airport, Hot Springs, Virginia.
The flightcrew acrived at the airport at 0800. 1/  The copilot and crew chief
conducted a preflight inspection of the aircraft, and the captain prepared
the flight plan. At 0915, the captain was briefed by a meteorologist of
the National Weatlhier Corporation, which pravic.d meteorological sarvices
for Jonnson & Johnson. At that time, the Ingalls Field forecast for the
flight's estimated time of arrival was: relling--1,000 ft broken, 3,000
ft overcast, visibility--2 mi with fog, wiad--160° at 8 kns, temporarily
500 ft overcest, visibility--1 mi with l1ight rain showers and fog. Lowering
conditicns weve possible toward early afternoon. The meteorologist stated
that the captain was concerned by the Hot Spiiungs forecast and that the
captain had mentioned Roancke, Virginia, and Lewisburg, West Virginia, as
good alternates. He then filed two IFR flight plans with the North
Philadelphia Flight Service Staclion (FSS)--one from Trenton to Hot Springs
and one for the return flight.

At 0944, the flight departed Mercer County Airport and climbed to
flight level (FL) 310. At 1017:51, the flight was cleared direct to
Montebello VOR, about 35 mi east of Hot Springs. Shortiy thereafter, the
2rew requested the current Hot Springs weather on 122.0 MHz from Raleigh
FSS and both the Vashington, D.C., FSS and Charleston, West Virginia, FSS
responded with the current weather--indefinite ceiling 100 ft, sky obscured
vigibility--1/8 ni in fog, temnerature 56° F, dewpoint 56° F, wind 160° at
8 kns,

At 1021:10, N5003 was cleared by the Gordonsville low sector
radar controil.r of the Washington Air Route Traffic Control Center (ARTCC)
to desiend at the pilot's discretion from FL 310 to FL 260. Four minutes
later the crew was given a vector of 270° and was cleared to 11,000 ft. 2/
The Charlottesville, Virginia, altimeter was given as 30.07 in. Subsequently,
the flight was given the Hot Sprfngs altimeter of 30.11 and was cleared to
continue descent to, and maintain, 6,000 ft. At 1025:28 air troffic
control nf the flight wis changed to the Hot Springs luw sector of the
Washington AKTCC. At 107%1:28, communications were escablished with the Hot
Spriugs low sector cuntroller when the flight reported cut of 11,0C0 ft
descendiag to 6,000 ft. Seconds later another aircraft, N8300E (a Beech
King Afr 100), reported exzcuting a missed approach and J500J asked the
controller {f that was at u>t Springs. The controller responded "affirmative'
and N500J acknowledged. At 1033:04, N500J) was told, "...and five hundred
jay, cleared for the ILS approach into Hot Springs, report ost of five."

l/ All times herein are eastern daylight, based on the 24-hour clock.
2/ All alftudes herein are mean sea level, unless otherwise indicated.
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About 1033:32, the flight passed Armstrong Intersection (on the localizer
course 12.6 nmi northeast of the threshold of runway 24 at Hot Springs).
Shortly thercafter, the controller advised that N500J was intercepting the
localizer. At 1036:42, N500J reported "out of five."” This was the 1ast
known transmlssion from the aircraft.

The airport manager stated there were no communications with
N500J. He was first alerted to the poseibility cf a crash at 1344 when the
Roanoke FSS inquired {f he knew where the plane was. About 1100, two
employees were sent (o the east side of the field where they reported the
smell of swoke and burning rubber. According to the airport manager, the
ceiling and visibility were zero. A search party was organized about 1230
and the wreckage wen located at 1425.°

The aircraft qrashed at 37° $7' north latitude and '9° 50' west
longitude at an elevation of 3,220 ft during daylight hours.

1.2 Injuries to Persons

Injuries Cre Passengers Others

v

Fatal 8 0
Serious 0 0
Minor/None 0 0

Damage to Alrcraft

The alrcraft was destroyed by lmpact and fire.

Other Damage

Cround fire consumed numerous trees and underhrush at the crash

1.5 Parsuunel Information

The ceptain, first offfcer, and crew chief were trained and
cert'ficated according to current regulations. (See Appendir B.) The
captain had flowa into Hot Springs on April 4, 1968, on October 4 and 8,
1972, and on May 2, 1973, The first officer had flowm {nto Hot Springs on
August 7, 1971, and on May 6, 1973.

All three crewmenmbers had been off duty for more than 24 hours
before the flight.

The 4nt Springs low sector radar and handoff centrollers becane
fu'l perforpance air traffic controllers with Federal Aviation Administration
(FAA) in 1970. The manual controller lLecame a full performance controller
in March 1974. (Sce Appendix B.)




1.6 Alrcraft Information

N500J was cartificated, maiataired, and cguipped according to
FAA raogulations. {See Appendix C.) The aircraft'’s gross weight and
center of gravity at the time of the accident were 51,000 lbs and 32
percent mean aerodynamic cord, respectively; both were within specifiud
limits,

: Before the flight left Trenton, the aircraft had been fueled
with 7,537 1bs of jet-A fuel; 18,000 1bs were on board at departure and
13,500 lts were on toard when the aircraft crashed,

In addition to two VHF tranecaivers and two ADF receivers, the
alrcraft .as equipped with dual Sperry SPI-73E integrated inctrument
systems; a Litton LTN-51 inertial navigation system (INS), a Bendix
dopple~ DRA-12/CPA-24 navigation system, 4 Sperry SP-50G autopilot, a
United Control, Inc., approach apeed control syster:t with an angle
of attack headup display system, dual Mode C type transponders, one
Internavional Dynamics Corp. (IDC) encloding altimeter (pilot), one 1DC
pneumatic servo type altireter {(copilot), anl > Collins 339H-1 (0-2500)
radio altimeter. The angle ¢f attack, headup display ailds the pilot in
rapidly acquiring and maintaining the recomrended reference speed for the
approach. Speed deviation fs displayed on the fast/slow indicator of
the flight director and the approach inderer, which consists of three
lights. All components were reported to be operational when the flighu
departed Trenton.

1.7 Meteorological Information

The area forecast, issued by the National Weather Service (NWS)
forecast office at Washington, D.C., at 2040 on September 25, 1976, and
va_id for the time of the accldeut, indicated thal the eastern portion
of a cold iront which extended from the St. Lawrence Valley to southern
Visconsin, would move southward and extend from northern Virginia to a
developing low in southern Wisconsin by 1500 on September 26. The sigiificant
clouds and weather included ceilings from 1,500 to 3,00 ft broken to over-
cast, and showers and thunderstorms which would reduce ceilings and
visibilicies to 1,000 ft and 3 mi or Jess; ridges would become obhscured
frequently.

Tne area forecast showed a freezing level slop2 of 10,000 ft in
Ohio, Maryland, Delaware, West Virpginia, and Virginia, to 11,000 ft-- 13,000
ft in North Crrolin~ and South Carolina. Locally, light to rioderate rime
icin~ in clouds would develop in Vhio and spread eastward and southward.
The Dulles Internatfional Airport 0800 radiosonde sounding showed inter-
mittent layers of stable and conditionally unstable moist air and the
ireczing level at {0,500 ft¢t.
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The surface weathier cbservations for September 26 made by the
Suppiementary Aviation Weather Reportirg Station (SAWRS) at Hot Springs
were, {n part, as follows:

0800 - partial obscuration, 300 fi « . red celiling
estinated 800 ft broken, 1,500 ft overcast,
visibility--4 mi, fog, temperature--57° F,
dewpoint--55° ¥, wind--230" at 12 ¥ns, altimeter
secting--30.11 in, visibility--south 1 mi.

09G0 Ceiling indefinite, 300 ft obscurationm, visibility
1 mt, fog, temperature--57° ¥, dewpoint--55° F,
wind--180° at 12 «ne, altimeter setting--30.12 in.

1000 Cefliny indefinite, 10C ft obscuration, visibility--
1/8 ni, fog, temperature--56° T, dewpoint--56° F,
wind--140° at 8 kns, altimeter setting--30.11 in,

1100 Celling indefinite zero, visibility--zero, fog,
temperature--56° F, dewpoint--56° F, wind--180° at
13 kns, altimeter setting--30.10 in.

These observations were logged a3 record specials; "record"
denoting thiat they were taken on the hour and "special” denoting that
there was a significant cnange fn the weather since the previous report.
The observir is not required to make additional special cheervations
once the weather has deteriorated below landing minimums.

Ac.ording to Wzshington ARTCC personnel, the 1000 hourly
weather sequepce report vas automatically entered into the computer

and was avalilable at all sector controllers' lccations.

The Dulles International Alrport, Va., and Huntington, W. Va, ,
(800 winds aloft observations for the heights indicated were as follows:

Height Dulles Huntington

(ft m.s.l.) Directinn Spced Direction Speed

(°true) (kn) (°true) (kn)

235 21 22¢ 20
235 23 225 19
235 24 225 19
249 22 225 18
- - 225 17
240 26 225 23




1.8 Aids to Navigation

Runway 24 ut Hot Springs is served by a nondirectionzl beacon
approach procedure and an ILS approach procedure. Tae runway 24 ILS
consists of an outar marker corpass locator {LOM), which is 3.7 nmi from
the runway threshold, a localizer, and a glide slope. No middle marker
(MM) or approach lighis are fnstriled. The nminimum altitude at the LOM
is 5,000 ft and the glide 3lope 1s intercepted at 4,997 ft. The LOM is
located on terrain which is about 1,800 fr below airpert elevation and
the final approach cuurse is 243°., The commissioned width of the localizer
i1s 5°. The glide slope centerline angle 1s 3° + .73”. The glide slope is
£9 ft above tne runway threshold. Whea all components of the ILS are
cperating and the Hot Springs altimeter setting is being used, the ILS
appreach procedure minimums are 3/4 mi visibility and a decision height
(DH) of 4,066 ft--300 ft ahove the runway touchdown zone (TDZ). (See
Appendixes D and F.)

The components of the ILS are monitored electronically in the
airport manager's office at the Ingalls Field Afrport terminal building.
The monitors guard the glide slope, the localizer, and the LOM; ecach
provides a visual and an aural alert if a component malfun: -ions. If a
compcnent causex an alarm, the component automatically shuts down and
its status is reported by the employee on duty in the airport manager's
office. Alirport personnel and an FAA facilities technlcian stated that
o alarms sounded on the day of the accident.

The approach chart for the Hot Springs ILS runway 24 cor.tains
the folle.ing:

"CAUTION: Precipitous terrain underlying this procedure.
Turbulence of varying intensities may be encountered."

Cn September 28, 1976. the ILS system was flight iaspected and
was found to operate within prescribed paremeters. The pliots of three
aircraft that had made missed approaches from ruanway 24 at 0920, at
1034, and at 1130 reported that the ILS functioned properly. They reported
later that thelr missed approaches were executed at minimums when they
did not have visual contact with the runway.

1.9 Communications

There were no reported problems in communications with Hot
Springs (Ingalls Field) when N°J0J operated in the area. Seventeen
radio contacts were nade between 0912 and 120., six of which were batween
1030 and 1053. The aircraft and r1adfo log {or September 26 showed that
no aircraft had landed at Hot Springs. The transcript of ATC communications
disclosed that from 1017 to 1032, three aircraft executed missed approaches
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and diverted to other a‘rports. At 10:37:45, 5 nminvtes after N509J was
cleared for the ILS approach, a Cessna Citation on a vector to the
localizer diverted to Lewlston, Virginia, because of weather.

The Hot Springs low sector is formed only during periods of
heavy traffic when conventions ar. held at iot Springs and at Lewisbura.
From 1031:28, when N500J first contacted the controller, until 1039:53,
when the controller esked for the aircraft's identification and altitude,
there were 117 pilot/controller communications. Sixty-three were made
by the pilots of 17 afrcraft and 54 by the controller. On the average,
there was a communication every 4.3 seconds.

1.10 Aerodromne Informacion

Ingalls Field, elevation 2,792 ft, is owned by the Allegheny,
Bath, Clifton Forge, Covington Alrport Committee and is aperated by
Virgiaia Hot Springs, Inc. It is aun uncontrolled afrport certificated
for air carrier operations under 14 CFR 139; there were no exemptions in
effect on the day of the accident,

Runway 6/24, thz primary ruavay, is 5,602 ft long and 100 ft
wide. It is surfaced with a hard bituminous concrete, which has an
antiskid "popcorn-type" finish. Th2 runway has medium intensity runway
1ights (MIRL) at 200-ft intervals with standard green threshold lights.
The last 2,000 ft of runway 24 has amber 1ights. The MIRL's have three
settings-~-10 percent, 30 percent, and 100 percent; they were set al 100
percent at the time of the accident. Runway 24 has runway end identcifier
1ights (REILS) and a VASI, both of which were on at the time of the
accident. The rotating beacon, locared 750 ft south of runway 6/24, was
on at the tine of tne accident.

1.11 Flight Recorders

A reel-to-reel type tape recorder capable of recording only
VHF commurications was installed in N500J by the company. It was destroyed
{n the accident. No cockpit voice recorder or flight data recorder was
required to be installed.

1.12 Wreckage and Tmpact Information

The afrcraft first struck trees at an etevation of 3,275 £t on
the face of a steep, heavily wooded slope, and cut a level swath, 80 ft
wide and 125 ft long, oriented on a magnetic btearing of 243°., The plane
ficrst hit the ground at an elevation of 3,266 ft, 750 ft short of the
threshold of runway 24 and 500 ft below the runvay 1D7. After impact
with a rock outcrapping, the wreckage continued along a bearing of 245°
and was scattered up the mountain slope about 305 ft. The swath through
the trees was at a 5° descenc angle. This closely approximates the 6°
glidepath deternined from the last two radar track positions, The
attitude of the aircraft could rnot be determined. (See Appendix F.)




The afircraft was destroyed by impact and severe ground fire.
The wreckage parts outside the 140- by 300- ft burned area were unburned
except for a cabin seat, a food container, a 20~ by 20-in. plece of
soundproofing, and the lefi rain landing gear's fixed door and outboard
tire and wheel rim. However, a ground explosion was evidenzed by
molten aluminum spattered into trees on the right aide of the wreckage
path. A pilece of sun visor was wrapped ground a small tree trunk outsice
tlie burned area. Most of the aircraft's structure was meltad. Portions
of the left and right wing flap structure located near the initial tree
impact site, showed no signs of damage due to fire or smoke. Pleces of
the right main landing gear found embedded in the rock outcropping were
not damaged by fire or smoke.

-

The bulb fila ents frem the rotating beacon on top of the
fuselage, the empennage navigation light, and the left wingtip navigation
1ight were elongated. The right wingtip navigation light was dastroyed.

Although the cockpit destruction virtually precluded documentation
of cockpit scttings and controls, the following data were obtained from
the wreckage:

Instrument Status

Autopilot panal Lever Jdisengaged

Flight director 15° climb, 10° right turn

Cabin altinecer 3,200 ft, 0.4 p.s.i. differentizl

Copilot's ridio zltimater Bug at 300 ft, indicator at 50 ft

Altitude pr:select controller 3Set at 5,000 fc, barcmetric setting
at 30.--. Switch between "auto' and
"Off . 3]

Pltot stavic defect corrector Static vaive--epen and safety vired
panel pitot valve--near full "off"

Pitot static shutoff vaives Both separated and buraed in "epen”
to air data computer position

The landing gear was down and locked at impact and the flaps
were exterded 20°. The horizontal stabilizer, vhich is geared to the
flap position, was trimmed for the 20° flap position. The rudder aad
right elevator trim tab actuators were intact and in the neutral pocition,
but were free to move. The left aileron trim rechanism, wrnen conpaved
with another aircraft, indicated 6° left roli. The alleron actuators
were in the left wing down position, but the piston extension exceeded
the norral hydrauvlic travel.




The right wing flight spoilers were attached tc a section of
wing structure and both panels were dowm. The flight spoiler actuator
was in place and extended (down positicn). The right wing ground spoiler
was separated frca the wing, but the actuator was attached to the wing
structure and was down and locked.

The left wing flight and ground spoilers were separated from
the wing struoture. The left flight spojler actuator was recovered in
three pieceas, bur it was extended (spoilers down). The left ground
spoiler actuator wes separated from the wing structure by impact forces
and was unlocked and fully extended. The flight and ground spoiler
panels were crushed rearward along the leading edges.

One inverter was recovered and the rotating mass exhibited
rotational scoring. None of the three aivcraft butterles showed evidence
of overheating internally and each retained sufficient charge to arc
when tested.

Botih engine fire extinguisher conteiners were geparated from
their mounts and vere damaged by impact and fire. There was a convex
dent directly c-~posice the tvo discharge cartridges, and both frangible

discs tn each container weve broken.

Both englnes had sepavated from the aircraft structure, but
were located withia tne main wreckage ground tire area. They had been
dsraged by severe impact and fire. The No. 1 engine (left) fixed
cowling and pyion stiuctuyre were still attached, and the compressor
blades v2re b-nt opposite the direction of rotation. The thrust reverser
assenbly was detached and recovered downslope. The assembly had been
daraged severeiy by impact, but had not been burned. The actuator was
{n the stoivcd position.

The No. 2 engine (right) was upslope from the No. 1 engine 2nd
the fived cowling and parts of the pylon structure were attached. 7The
corpressor blades were bent opposite the direction of rotation. About
75 pev-ent of the low-pressure compressor vanes and 55 percent of the
intercediate casing had been consumed by fire. The thrust reverser
assembly separated and hal been damaged severely by impact and fire.

The actuator vas in thz stowed position.

t.1% Medical and Pathological Information

Autopsies were nerformed on the three crewmemnbers and there
w13 no indication of any pre-existing disease which would have affected
the performance of their duties, Tox’cologic-l examinations for alcohol,
c irbon monoxide, and barbituates were negativ: for all crewnembers.
Similarly, the autopsics and toxicological cests on the passengers
revealed no significant findings.




1.14 Fire

-~

An Intense ground fire melted most of the aircraft structure
A and burued trees and underbrush in the wreckage swath, Firefighting
f:”-fﬂ equipment could not reach the area because of the precipitous terrain.

4 1.15 Survival Aspects

This accident was not survivable because of the high decelerative
forces and the destvuction of the occupiable area of the aircraft.

L]

1.16 Tests and Research

Both aircraft* engines wer: disassembled hy Airwork, Inc., a
Rolls Royce-approved overhaul facility. Tue Board's powerplant grecup
examined the internal comronents but found no evidence of preimpact
failure or malfunction cf either engine. However, the outboard high-
pressure (HP) pneumatic system tapping pipe (P/N 3714) of the No. 2
engine was found Jdisengaged from the nut (P/N EU12069) within the HP
diffuser case. A sleeve and spacer ring remained misalizned within the
pipe assembly. The threads of the tapping pipe contajued 2 sfilver
protective coating, which was not fouad on threads thacr had been damaged.

After examining these parts from the No. 2 engine of N500J
REnlls Royce concluded: ‘...that the parts were in the correctly assembled
position up to the time of the aircraff crash and that during the impact
sequence some externally applied load forced the tube out of the connector

at an angle."

*
L -

3 At the request of Rolls Royce, an independent test was conducted
- 3 by Cooper Airnotive, Inc., an approved overhaul fr~llity, to determine
A what effect the separated HP tapping pipe would have on engine operation.
2 : After operating aun uncowvled engire for 10 minutes, 4 1/2 uminutes of

which were above idie power, an irregularly shaped hole, about 12 ins.
square, ruptured in the bypass duct. The sleeve and spacer ring were
dislodged from the pipe assembly; no hole was found in Lhe No, 2 engine

of N500J.

The test also showed that with ti:- tapping pipe sepirated, but
as close to the diffuses case nut as possibie, and a% full throttle N;
was 83 percent and N, was 91 percent. At a 70 percent N, setting, to

simuiate approach power setting conditions. N, read 38 percent--1
Jifference of 32 neccerr. Under standard atmo%pheric conditions, N

would normilly indicate 36 to 40 perc-ent.




The aircraft was equippea with two pairs of flight spoilers
(outbcard) and one pair‘of grouud spoilers {(inboard) According to the
flight manual, the flight spdilers cperate in conjucticn with the ailerors
and provide the principal neans of lateral control. They can-also be
extended symietrically to serve as speed brakee. The ground spollers
provide aerodynamic braking upon aircraft touchdown. Yhen armed, the
grcund spoilers extend (55°) and through mechar.ical linkage, trigger Lae
flight spoilers to extend (55°). The ground spoiler hydraulic system
conasists of a solenoid-operated primary control valve, a flow divide:,
and two actuating cylinders. The flow divider Insures a balance of
pressure between the two actuating vylinders for symmetrical operation.
The cylinders include integral' "ball locks' which keep the actuators
mechanically locked in the stowed position. Only hydiaulic pressure can
open these locks. The ground spoiler electrical circult recelves , wer
from the main direct currvent (DC) bus. The solenoid control valve {is
energized when the following conditions are met: (1) Fower must be on
the main DC bus, (2) weight of the aircraft must be on the main ianding
gear, (3) ground spoiler switch must be in the armed position, and (4)
both throttles must be at ground idle. A red rectangular light in about
the center of che glareshield is placarded "No Ground Spoilers.'" Anytime
the throttles are retarded and the ground spoilers are stowad, "he
varning light will be {lluminated.

N500J was also equizped with a ground sﬁoiler deactivate
system which would release hydraulic pressure when a handle in the
cockpit is pulled in the event of in-flight ground spoiler deployuent.

Under supervision of the Safety Board, both ground spoiler
actuators were examined and a metallurgical analysis was conducted at

the Crumman American facildity at Savaanah, Ga. The following conclusions
were drawn:

The ground spoiler primary control valve was X-rayed and 1t
digclosed that the solenoid valve and pilot valve were securely
centered. 1inis shows that the actuators wece not pressurized

to extend. The flow divider was also X-rayed and it showed
that the piston was secure within 1/32" of being in the centered
position, which would have provided a balance of pressure to
both actuators. '

The ground spoiler deactivate valve was subjected to impact

force: and fire. Examination revealed it had rotated approxim=ici’
60° to.ards the open »osition. However, there was no evidence

that the assembly had moved to the fuil deactivate position.

All six "ball locks” of the left ground spoiler actustor
were distorted by impact forces.
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During impact, both left hand and right hand piston terminels
fracturad in bending thrcough the 7/16-2C"™F-3A tlreads. The
termfnals failed in an inboard direction while ooth ground
spoiler actuators were locked in the retracted (stowed) position.

Metallurgical and dimensional analysis of the left hand actuator
and the right hand actuator piston did not reveal any discrepanciles.

The position of the left wing flight spoiler actuator thowed
that the panels were down. Although the left ground spoller
actuator was found unlockel and extended, the panel was crushed
rearvard along the leading edge, consistent with the danmage
exhibited by the flight spoilers.

1.17 Additional Information

1.17.1 Afir Route Tcaffic Control Radar Data

The Washington ARTCC provided radar data and beacon reported
altitude data from the NAS Stage-A track sort printout. The printout
presented target locatfons in X and Y coordinates as a function of time.

Radar oystem coordinates for N500J are predicted target locations
based on a comparison of actual target position (raw radar data) with
previously predicted positior. The comparison provided the radar tracker
program with the information requirad to adjust predictions of target
position for later times; however, the raw radar position information
used in the conrparison was aot retained in the program. As a result,
the target locaiions derived from track sort data probably differed from
actual target position during heading and groundspeed changes, because
the tracker program corrected the predicted target location based on
corparison to raw data. Some degrees of target undershoot and overshoot
may have occurred before the predicted track could have been adjusted to
coincide once more witch the actual raw data position. Also, radar
system tolerances contribute to uncertafinties in the results of groundspeed
computations. Therefore, with some exceptions, analysis of the atrcraft's
groundspeed and inertial accelerations based on track sort data is believed
to be unreliable. These results, however, do not seriously affect an
overall analysis of th.~ 2ircraft's flightpath or its relationship to
fixed positicas in space. N500J's average groundspeed, based on projected
distances from the runway, is presenced {n Appendix G, Performance
Analysis,

The system coordinates were computed by adding the predicted
value of a coordinate to the corrected data of that coordinate at the
i{ndicated time. The distances between the targets were computed and a
plan view of the flight track was plotted. (See Appendix H.)
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The beacon reported altitudes were taken directly from the
track sort printout and tabulated in hundreds of feet mean sea level.
(The tabulated altitudes have a tolerance of + 100 feet because of the
method of encoding pressure altitude and the method of correcting pressure
altitude to m.s.l. altitude.) From these data an altitude profile was
prepared. (See Appendix I.) Encoded altitude information would have
been obta‘ned from the captain's enceding altimater had his transponder
been used. I° the copilot's transponder was used, encoded altitude
information would have been obtained from the air data computer using
the copilot'’s pitot static systenm.

The Safcty Board considered N500J's 2verage groundspeed of 343
kns between 1032:15.5 and 1034:03.5 to be reljable because of the
straight line and equal distance between the computed targets. This
segment of the approach occurred while -the aircraft was descending from
11,000 ft to 6,000 ft. The winds aloft ir.formacion disclosed that the
aircraft would have encounteved a headwind during this descent. Therefore,
the aircraft exceeded the 250-kn indicaced alrspeed (KIAS) limit telow
10,000 ft roquired by 14 CFR 91.70. The aircraft overshot the 245°
Jocallzer cource to Hot Springs and maintained a shailow intercept track
to the right of the localizer centerlines to the LOM. After 1034:03.%,
the calculated average groundspeed Juring the tura to tinal approach
varied between 282 kns for a 20° bank angle and 319 kns for a 25° angle.
The average groundspeed between the Avmstroig Intersection and the NLOM
could have similarly varied from 210 kns for the 12.6 nmi straight ine
distance to 227 kns for the radar-developed curved f1light track. Calculations
of aircraft performance over relatively stable intervals between the
viciaity of the LOM and iapact were made to determine indicated airspeeds,
fiightpath angles, and ratec of descent. The results show thac indicated
alrspeeds varied vetween 163 and 168 kas. These values closely approximate
the 170-kn full flap extension speed recommended by cumpany pro.edures.

Thase speeds were in excess of the recomnended approach speeds of 137 to
147 kns (Vpeg) + 5 to 15 kno. The associated flightpath angles varied
from 3.75° to 4.46° and were steeper than the published 3.0° glide
alope. The resulting high rates of descent, 1,125 ft per minute and
1,380 ft per minute,reflect the hi,ler-than-expacted alrspeeds and
flightpoath angles.

Correlatiun of the altitude profile with the ATC transcript
showed that the afrcrafc was leveled at 4,900 f¢ for at least 24 secs
before descending at 1036:39.5. 'The copilot's report ol leaving 5,000
£+ 3 gecs later disclosed that the encoded eltitude (#100) agreed with
ais altimeter. Except for the slight c¢limd or leveloff after crossing
the LOM, the aircraft was consistently below the glide slope with no
correction to intercept it hroughout the approach. The afrcraft
maintained an approximate 2.8° angle of descent and descended below DH
about 2 nml from the runway touchdown point. The flightpath angle for
the last two radar track positions was 6°,




1.17.2 Adr Traffic Control Procedures

The Hot Springs low sector controller failed to give the
latest weather information to the flightcrew, contrary to paragraph 403
in the Air Traffic Control Handbook 7110.65, which states: 'When an
available official weather report indicates weather conditions are below
a 1,000 foot ceiling or below the highest circling minimum, whichevar is
higher, or less than three-miles visibility for the airport concerned,
transmit the weather report and changes classified as specfal weather
observations to an erriving aircraft as part of the approach ciearance....
However, the crew uas on the same frequency when communications transpired
between the controller and two aircraft who had made missed approaches
and later diverted to other airports. Additionally, the crew ascertained
that N8300E made a missed approach at Hot Springs and the controller had
reported to snother aircraft that no aircraft had yet landed at Hot
Scrings.

1.17.3 Company Flight Depactment Procedures

Johnson & Jchnson's flight department did not have, nor was it
required to have, a Flight Operatiors Manual. According to their flight

operations manager, th2ir piiots conformed to the following unwritten,
company procedures. Upon fuvestigation, it was found that these prccedures
ware known and followed by company flightcrews. )

The captain will fly the atre:aft from the lelt seat at
all times wh2n passengers are on board.

During approaches under instrument me<eorological conditions,
the captain's attentfon will be inside the cockpit. The
copilot will male the required callouts, monitor the
instrumens, and when near DY look for the runway environment.

The flight director will be used on all approaches unless
an emergency precludes it. The captain can make either a
coupled or a manual approach.

Required callouts: Out>r marker, 1,000 feet above DH,

500 feet above DH, each successive 100-foot increment
unt{l DH, DH, and runway in sight. The copiloc also

calls out deviations from glide slope, localizer, afrspeed,
and any excessive rate of fesceat (more than 1,000 feet
per nminute).

When the airspeed i{s baiow 220 kn with the aircraft
approaching the outer markar for an ILS approach, the
flaps are lcwered to 20°. The aircraft should then
arrive over the outer marker at the proper speed for




landing gear and full flap ertension (170 kns). From the
outer marker to landing (final approach), the alrcraft
will be flown at Vpo¢ 2/ plus 10 to 15 kne, gradually
reducing tc vref plus 5 to 10 kns, and maintaining a
scnbilized approach profile.

tie altitude presclect controller will be set for the
outer marker crossing altitude and upon arrival over the
outer murker 1t will be setv for the DH. At airports
without a tower, the UNICOM vill be used for traffic
advisories and weather.

The captain is allowed to initiate an approach to an
airport when the reported weather is below approach
minitums."

The company reported that their flightcrews did not normally
fly coupled approaches and that those pilots interviewed stated that the
captain of NS00J manually flew all approaches. The Safety Board also
learned that the crew chief usually occupied the jumpseat during flight.
Although, he had no assigned cockpit duties during the approach and
landing sequence, he monitored aircraft {nstruments and settings, and
frequently set the altitude preselect controller.

Although the company allowed a captain to initiate an approach
when the reported weather was below approach minimums, they reported
that this practice was execated primarily ar airports vhich are known to
have variable weather conditions.

The provisions of 14 CFR 91.117(b) permit a “look-sea'" approach
even though the weather is below minimums. The pilot must execute a
missed approach if, after arriving at the minimun descent altitude (MDA)
or DH, he does not have the approach threshold in clear view and the
aircraft is not in a position from which a normal approach to the runway
can be made.

1.17.4 Flight Director Instrument System

The following is excerpted from the Sperry Rand SPI-73 Instrument
System Pilot's Msnual:

The Sperry SPI-73 instrument system presents an integrated
display of all essential flight reference intormation. The
display consists of the foilowing flight data presented on
three indicators--

3/ Nol less than 1.3 V_.




The PZ-6B hurjzon flight director indicator--
displays attitude reference data, fast/elow
speed reference and radio displacement data
for control of the afrcraft pitch and roll
at.titude during all phases of flight.

The RD-100 radio directior fandicator--displays
the aircraft's posftion with respect to compass
and radio navigaticnal alds.

3) The C-6L gyrosyn compass indicator--displays
the atircraft compass #nd VOR bearing information.

The mode selector switch controls the Z-14 flight director
computer and determines the type of command information presented
by the horizontal and vertical f£light director command bars.
When the command bars are centered, they designate that the
aircraft is in the proper attitude to cause it to approach,
intercept, and hold the selected flightpath. The computer
contains monitor circuits which continucnsly access the validity
of the computed roll and pitch commands. When the wmonitors
detect a fault in the roll or pitch command circuits, the
vertical and horizental ccmmand bars are automatically retracted
from sight.

The mode selector switch has 3ix positions. 1lhe approach
{APP) mode is selected for flying a front course ILS approach.
The mode selector panel alsn contains an altitude hold switch
(ALT) which places the 2-14 flight director system in the
altitude hold mode, which commands the sircraft to acquire and
hold the barometric altitude that existed when the switch was
set to UN. Automatic switching functions within the computer
set rhe ALT switch to OFF whenever the altitude hold mode is
not compatible with the flight mode of the computer.

The horizen flight director indicator is equipped with a
pitch select knob which provides manual selection of pitch
comnand for cliab or descent. Tie horizontal command ar can
be set by use of the pitch knoh whenever the flight direcctor
is not in the standby (SB) or ALT hold or haa not capt.ied
the glide slope beam in the APP or APP manual wodes. In-
£1{ght use requires that the aircraft to be mareuveved to the
required pitchup or pitch-dowr attitude. Tae horjzontal
fl1ight director bar is then set to center on the red dot of
the miniature aic¢plane symbol. The airsraft pitch attitude
can now be held by keeping the bar centered on the red dot.
(The horizonta’ command bar will then display pitch deviations
relative to the miniature atrplane symbol.)
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The horizon flight dircctor indicator contains a minfmun
descent altitude (MDA) anrunciator which 1is 11luminated in
anber wh..uver the aircraft reaches the MDA selected on the
vadio (absolute) altitude indicator. (This system does not
include an aural alert.}

The flight director system incorporates mode annunciators
to identify “he commands applied to the vertical and horizontal
flight command bars and usually consists of two moda2 annunciator
assemblies--one for pitch and one for roll. Each of them is
capable of displaying up to five mode pames wvith two -~olors of
1ig%ts (amber and green). Addittonally, each radio mc te may
hare an added "armed" annunciator. (Johason & Johnsor reported
tat the mode selector fa N500J fncorporated pushbuttons which
included the mode annunciato: lights.)

The horizon flight director indfcator shows glide slope
displacement by means of a pointer wnich moves vertically over
a fixed scale on the right side of the indicator. The data
displayed are raw glide slope signais, obtained directly from
the glide slope portion of the navigation recelver. The
pointer remains out of view until the receiver is tuned to an
ILS frequency or when a failure is detected in the glide slope
circuits. Full-scale deviations of two dots above center and
two dots below regresent the upper and lower limits of the

glide slope signal (+.73°). The green gate display of one-
half dot above and below represents the automatic approach
capture range.

New Investigative Techniques

None
2. ANALYSIS

The crewmembers were certificzted, trained, and qualified for
the flight according to FAA regulations. They had adequate rect hefore
reporting for duty.

The aircraft was certificated, maintained, and equipped according
to FAA regulations. There was nc cvidence of structural failure. Although
gsome romponents of the alrcraft were outside the postcrash fire area and
were dimaged by fire, it 1s believed that these components were propelled
from the main wreckage by the postcrash explosion. The left main landing
gear out.oard tire probably exploded and broke the wheel 1im because of
the interse ground fire and the remains were propellcd to the locations
shown on the wreckage distribution diasgram. (See Appendix F.) Since




the main landing grea wheel wells adjoin and are open, any fire or smoke
generated in one of those areas should leave evidence of that kind of
damage in the other area. Since there was evidence of an explosion and
since the right main landing gear and wing flap structure were not damaged
by fire or smoke, the Safety Board concludes that an in-flight fire did
not occur *‘n the wheei wells, Thare was no evidence of an in-flight fire
on &ny othar structuie or cor_onent of the wreckage. '

The preflight p-eparations and weather briefing were adequate.
Although the forecast 41id not ‘adicate ceilings and visibilities as low
as 160 ft and 1/8 mi, after 0900 the weather was at or below airport
ainimums of ,00 ft above ground level and 3/4 mi visibility. Although
the Hot Springs low sector controller failed to report the current weather
to the crew, they had already received that report at 1021:36 from the
Washing. :n FS5 and Charleston FSS, which showed Hot Springs to bte below
minimums. Since N500J was cperating in the Hot Springs area on the
appropriate frequency and was aware of the miased approach made by
N8300OE, the Safety Board concludes that the crew knew the atrport was
below minimume and was aware that the approach probably coculd not be
completed successfully. Their decisfon to execute the gpproach did not
violate reg.iations.

According to tha plan view of the flight track, the aircraft
overshot the Armstrong Intecrsection. The Cordonsville low sector
controller informed the crew that they could maintain the 270° heading
to join the-localizer and proceed inbound to the airport. The captain
shouz1d have initiated the turn onto the 243° licalizev course as soon as
he observed the proper indication on the flight director cystem. However,
the afrcraft continued oa the 270° heading until tle controller scated,
at 1033:55, "N500J show you intercepting the ILS course now.' Also, the
arrcraft did not slow tc 250 kns as it descended below 10,000 ft, contrary
to 14 CFR 91.70. The excessive speed was maintained during the turn to
fntercept the localizer which might have contributed to the overshoot.

The excessive gspeed would have also rushed the crew thyough the approach
and before-landing checklfsts and would have contributed to an unstabilized
approach,

The calculated indicated airspeeds hetween the LOM and impact
approximate the maximum speed for full flap extensfon and were in excess
of the company's recommended apnrcacl and landing cpeeds by about 20 kns.,
Also, the calculated resultant flightpath angles and rates of descent
exceed2d those przscribed for the ILS approach. For the calculated
groundspeed nnd prescribed glide slope of 3.0°, the rate of descent
should have been 902 ft per minute, or 300 rt per minute less than the
minimum calqulated rate of descent.




According to the altitude profile, the aircraft descended
below 5,000 ft prematur2ly, about 1.5 nmi cutside the LOM, and crossed
400 to 500 ft below the minimum glide slope tntercept altitude at the
LOM. Company procedures réquired that lancing flaps be extended 39° and
the altitude preselect controller be positioned to DH when passing the LOM,
Wreckage examination revealed that the flaps were at 20° and that the
altitude preseiect controlley was at 3,000 ft. The flaps could have
been extended to the landing position and subsequently retracted to the
20° position with the tniention of executing a miased approach. However,
the altitude profile shows nc evidence of an attempted miseed approach
which could have been expectel when the afrcraft descended through DH.
The fast thai the flaps were found at 20° ard the calculated indicated
alrspeed approximated the maximum speed for fuli flap extension suggest
that only a low approach was contemplated. This indication is strengthened
by the existing weather conditions, the length of available runway and
the kaowledge of a previous misced approich executed at Ingalls Field 5
minutes before NS00J reported out of 5,000 ft.

The copilot's radlo altimeter werning was found set to activate
when the aircraft was 300 ft above ground level. The crew should not
have relied on this instrumen: because of precipitous terrain underly.ng
the approach. Therefore, it is significaant that the preselect controller
remained set ot 5,000 ft. COutside of monitoring their barometric altimeters,
the crev woild have on)y been alerted by the radlo altimeter which would
have {lluminated the MDA annuciator about 700 ft below DH.

The foregoing evidence, however, doei nut explain why the
aircraft struck the ground 820 ft below the DPH. Since the aircraft was
descended prematurely, naintained nearly a coastant descent angle below
the glide slope, and styuck the ground in a wings~level attitude 500 ft
below the ruuway, the fallowing possible causal or contributing factors
were explored: (1) Afrcraft control preblems, (2) instrument error,
and (3) fiightcrew distraction and instrument misinterpretation.

Afrcreft ceatrol problems.--The Safety Board considered in-
flight ground spoiler deployment as a possible cause of the loss of
altftude. Two of thr three requirements for deployrment of the ground
spoilers--thrust levers at idle and ground spoile switch "armed''--may
have been satisfied near the LOM. However, the tr.rd requirement--
compression of the landing gear squat switch--was not met., “nly a short
in the ow!.ch or wiring could have caused the unwanted deployment. Had
ground spoilera deployed, the flight spoilers would have also deployed
causing a significant deviation in the atrecraft's descent profile. The
crew would have been alerted to this situstion and they would have
pulled the deactivate handle, reducing the drag and causing another
change in-th2 descent profile. Also, had th-y eiperlenced difficulty ia
stowine the ‘poilers, they could have reduced the drag by ruising the
landing gear and flaps.
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There 1s no conclusive evidence of either of these situatlions
having occurred. Examinations and tests of the spoiler panels and their
assoclated components show that the panels were stcwed when the afrcraft
struck the terrain. The flight track and altitude profile conputed from
the radar data failed to show significant deviatfons thrat could he
associated with tn-flight ground spofler deploywent, either symeetrical
or assyrmetrical. The swath through the trees was aligred with the
runway.

Instrusent error.--The low altitude of the afrcraft throughout
the approact gsuggests the possibility that the altimeter may have bpeei.
reading higuer than the actual altitude because of a blocked static
sort. If such were the case, the aivspeed readings would also hive been
high. A pflot who is not aware of the blocked port would logically fly
his solected indirated afrspeed, but the actual sirspeed, and censequently
the groundspeed, would be lower. Since the groundspeed of W5300J was
high, a blocked static port probably did not exist. Alsno, the ailtitucde
profile shows that the aircraft was leveled at 4,900 ft which corresponded
to the copilot's report of leaving 5,000 ft.

Flightcrew distraction and instrument mis{interpretation.--
Distractions can disrupt a flightcrew's instrument scar and lead to
misinte:pretation of the information presented by the flight instruments.
One cause of distraction could have been abnormal engine instrument
{ndications. The Board's investigation disclosed evidence that the HP
bleed air tapping pipe may have been improperly installed in the bypass
duct and diffuser case of the Ho. 2 engine. The Board finds the Rolls-
Royce report of exanmination contradictory fn that, had the asserbly
become uncoupled by tflting action, one would expect to see sheaving of
the pipe threads in opposite directions. The deformation was at an
angle to the thread plane and the threads were sheaved priuvarily in cne
direction which indicate that the pipe was pulled out of the nut at an
acute angle. Also, the sleeve and spacer rirg renained nisaligned
within the pipe asseably, ard markings on the insite diamater show
evidence of misalignment of the spacer ring. The silver protective
coating was evident only in the grooves of the undaraged threads. had
the asseanbly been coupled properly, the coating should have been removed
uniformly.

fssuming that it was discvnnected or nisaligned and leaking, a

loss of bleed air would resul:. Bleed air would have entered the by~

pass duct and would not have {1lusinated any overhear or fire warning
annunciators. [his loss of pressure would not necessarily affect the
pneumatic system since the left engine sould automatically continue to
supply pressuve. But, it would affect the fuel control regulator and
result in 2 loss of thrust. The extent of its effect on engine performance
would depend upon the amount of loss and throttle position which would

also vary the No. 2 engine instrument readings. The abnormal readings




might be sufficient to distract the crevmembers. This icregularity
probably would not have teea reported to ATC. The actual effect on
engine operation would have been rmininal during the descent and more
proi ounced had full power teen used for a nissed approach. It should
not have prevented che crew fron arresting the descent. The descent
profile deoe 5 not Yndicate an attempted missed approach.

The ~est conducted by Cooper Airrotive, Inc., only shows the
anticipatcd roduction n available engine thrust caused by a loss of
bleed air. An unccwled engine was used which permitted the pipe assc.uly
to be propell~d outward under high pressure, and the material of the
bypass duct ruptured once it was sufficiently weakened by the hizh
tenperature. Movezent allowed tne sleeve and spac=:r cing to L _Ipe
dislodged. This did nc- occur in the No. 2 engine in N500J.

Company procedures permitted coupled approachbes, but such
approaches were not flown frequeutly. Bascd on the company's report,
tae Safety Board believes that the captain was probably making the final
approach (LOM inbound) manually. Regardiess of the approach nethod,
data prescnted on the horizon flight director indicator may have been
misunderst:.od.

According to the only availaule altitude profile, the aircrart
descended puenatuialy precluding flight director capture of the glide
slope. Use of th: altitude hold function would not have prevented the
horizontal command bar from moving to a 'fly-up" indicaticn because the
descent was made manually and the bar would have shown a pitch down
deviation independent of the glide slope signal. The amcunt of horizontal
cozmand bar deviation from level flight would depend upca the orfginal
position of the bar selected by th: captain with the use of the pitch
select knob and the amount of elevater control input. Even if the rode
selector was placed in tihe APP mcde, the bar would not have dispiayed
commands with respect to the ¢lide slope because it had not been captured.
The horizontal cormand bar could have been approxinmately centered,
nisleading the pilot into believing that the aiveraft was on the glide
slope. However, the glide slope raw data poiuters ou both thz horfzon
flight dirvector indicator and RD-100 would have been in view tomentarily
at the top, indicating that the aircraft vas two dots or nore below the
glide slope. The amber “"armed" anaunciator light chould have also
alerted the crew that the glide slope had not been captured. 17 thoy
had beea distracted, they would have had tc ignore their alticeteis, raw
data, the "armed" 1ight, outer marker light and radio compass fnforration
vhich would have enabled the crew to determine their position during the
approach. If the captaln had been relying on the MDA annunciator, it
would not have Illumfnated until the aircraft was 700 ft below DH ov 400
ft below the runway TDZ.




Although tne evidence gathered indicates the accident sequence
began as tue alrcraft descended below 5,000 ft in the vicinity of th=
1.0M, the safety Boaud couid n t determine the reason for the premature
des~ent nor could it explain why the aircraft was consistently below the
glide slope with nc avidence of an attempt to capture the glide =lope or
execute a missed azproach.

A cocknit voice recordav and fligixc data recorder would have
nrovided invaluabie assistance 2n identifying the causal factors in this

accidont.

3. CONCLUSIONS

Findiras

e sy — .

1.

The crew wan qualifjed for the fiight. There was ao
evidence found of pre-impact illness or incapacitation of
the crew or po&ssengers.

The aircraft was certificated and maintzine? fn accordance
wich applicable regulations.

Although the Hot Springs low sector costioller failed to
provide the flight vith the latest weather veport in
accordance with Afr Traffic Control Handbook 7110.€3, the
crew was aware that the weather ac the airport was below
landing minipums.

The aircraft's speed was about 343 kas below 10,000 ft;
this speed exceeded the 250-kn limit.

The crew was aware of the minioum altitude outside the
LOM.

The altitude preselect controlier was not positioned to
the DH as required. The coapilot’s radio altimeter was
set to DH.

The aircraft was consistently below the glide slope.

dhe crow did not derenstrate altitude awareness fron
the vizinity of the LOM tc impact.

Tve ground and flight spcilers were down at impact and
the-2 i¢ no evidenca in cither the ground track, proirile
tiacit, or the wreckage site to suggest cither symmetrical
or assymmatrical deployment in flight.
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There may have been a loss of thrust from the right
engine and cxew distraction caused by abnormal engine
{instrument indications; however, these, by themselves,
should not have prevented the crew from executing a
nissed approach.

11. The crew did not report any malfunctione or difficulties.

12, The ILS system was functioning within prescribed limits
at the time of the accident.

3.2 Probable Cause

The National Transportation Safety Board could nnot determnine
the probahle cause of the aircraft's descent below decisfon height and
fmpact with terrain 500 ft below the elevation of the runway.

4. RECOMMENDATIONS

None,

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

fe/ KAY BAILZY
Acting Chairman

/s/ FRANCIS k. McADAMS
Member

/s/ PHILIP A. HOGUE
Memberv

/s/ JAMES B. KING
Menber

February 9, 1978
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5. APPENDICES

APPENDIX A

Investigation and Hearing

1. Investigation

The National Trausportation Safety Board wae notified of the
accident at 1130 e.d.t., September 26, 1976, Investigators were digspatched
irmediately to Hot Springs, Virginia.

Working groups were established for operations, air traffic
control, weather, structure3 and systems, powerplints, and maintenance
cecords.

Parties to the investigation were the !'ederal Aviation Administration,
Jotason & Johnson, Inc., Grumman American Afrcraft Corporation, Rolls-
Royce, Ltd., National Business Aircraft Association, Inc., and Professional
Alr Traffic Controlleirs Organization.

2. Public Hearing

A public hearing was not held.




APPENDIX B

Crew Information

Captain Uchard A. Hopkins

Captainu Richard A. Hopkins, 54, was hired by Johnson & Johnson,
Inc., on November 2, 1968. He completed his initial trairing in the
Gulfstream II on October 29, 1974. He held Air Transport Pilot Certificate
No. 408774;: he was type rated in the DC-3, CV 240/340/440/580, L-1329, and
G-1159, and held commer-.ial privileges for rotorcraft/helicopter,
single-engine land, and single-eongine sea. He hLeld a valid flight
instructor certificate and was an approved FAA examiner in the L-1329.
His first class medical certificate was issued May 5, 1976, with the
limitation that the holder possess glasses for near vision. He had
sccumulated 16,982 flight-hours, of which 523 were in the Gulfstream II.
His total instrument time was ',555 hours, 155 hours of which were in
simulated instrument conditions. He had logged 5.4 hours of actual
instrument time and seven ILS approaches since July 1976.

First Officer Rodger M. Oliver

First Officer Rodger M. Olfiver, 40, was hired by Johnson &
Johnson, Inc., on March 8, 1965. He completed his Gulfstream II training
on October 29, 1974, and had passed annual flight checks in the Gulfstream
I1 on October 22, 1975, and in the L-1329 on April z6, 1976, He held
Commercfal Pflot Certificate No. 1665577 with ratings for airplane
single- and multfiengfine land and instrument. His second-class medical
certificate was issued February 2, 1976, with no limftatious. He had
accumulated 2,700 flight-hours, of which 245 were in the Gulfstream II,
His total instrument time was 200 hours, all of which was in actual
instrument conditions,

Crew Chief Robert E. Moriarcy

Crew Chief Robert E. Moriarty, 56, was hired by Johnsoa &
Johnson, Inc., on January 26, 1959. He held an airframe and powerplants
certificate. Mis duties included preflight and postflight inspection of
the atrcraft and monitoring of the aircraft instruments from the jJumpseat.
Altheisgh he was not rated as a flight engineer, he had accumulated 3,200
f1i2ht-hours in the Gulfstream II.

Controlier Information

Joseph Tomassetti, the Hot Springs low sector radar controller,
was employed by the FAA in January !”%7 and became a full performance
controller in July 1970. His last semi-annual overshoulder evaluation
was April 4, 1975, and his last semiannual written examination was
November 17, 1975. His class Il medical certificate was issued
September 16, 1975,
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Gregory Haitiand, the handoff positfoa controller, vas employed
by FAA in April 1968 and became a full performance controller in July
1970. His last senmiannual overshoulder evaluation was September 3,

1975, and his last semiannual written examination was November 1975.
His Class-II medical certificate was issucd October 1975.

Richard Wise, the manual position controller, began employment
wich FAA August 1970 and became a full-pexiormance controller in March
1974. His last semiannual overshoulder evaluation was in March 1974.
H's Class II medical certificace was issved January 1975.
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Alrccaft Inforaution

The aircraft wvaa Grumman Gulfstream II (G1159), N500J,
manufacturer's serial No. 50. It was manufactured June 28, 1969. The
alrcraft had accumulated 3,216 hours in service, including 29 hours

since the last major inspection on September 9, 1976, and 1 hour since
the last line maintenrn-ec check on September 20, 1976.

The afrcraft was equipped with twn Rolls Royce 511-8 engines.

engine serial numbers and :imes follow:

Serial No. Total Time Time Since Overhaul

8637 3,216 hours Total since new

8638 3,072 hours 230 hoirs
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HOT SPRINGS, VA. LD peciaze T Bnperen Approsch Ghar
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LEGEND

1. Left and Right Navigatior Light Lensas, Pieces of Wing Structure

2. Wing and Flap Structure

3. Indications of Raw Fuel in Foliage

4. Wing and Flap Structure

5. Right Main Landing Gear, Wheels and Tiras

6. Section of Nose Wh#el Rim

7. Left Engine Reverser

8. Fuel Tank Cap

9. Right Landing Gear Sponson Rib, Wing Section, Flan Jackscrew

10. Section of Right Flap

11. Section of Left Winp

12, Long Range Oxygen wottle

13. Engine Hot-Air Valve

14. Left Wing Ground Spoiler

15. Left Main 1.anding Gear with Sponson Rib

16. Left Wingtip

17. Right Main Landing Gear Uplock, Section cf V!ing Rear Beam

18. Right Wingtip, Piece of Right Flap

19. Complete Empennage, One Battery, Water Separator,
Left Landing Gear Door Retract Mechanism

20. Part of Left Horizontal Stabilizer

21. Righ® Landing Gear Side Brace

22. Left Engine

23. Right Landing Gear Strut with Trunnion

24. Ten Ft Section of Right Wing with Fance, Both Flight
Spoilers Attached

25. Sec.ion of Right Flap with Broken Jackscrew

26. Fuselage Station 44 Bulkhead, with Nose Gear Door
Retract Cylinder

27. AP.U,

28. Pedestal Controls, Main Entrance Door Steps, Electrical Wiring

29. Right Engine

. Center Section Fusclage, Sta. 345 to 452

. Two Gyros

. LN.S. Box

Right Engine Bleed Valve

Sun Visor

. Piece of Sound Proofing App. 20’'x 20"

. D.M.E. and other Radio Equipment

. Main Entrance Door Guard Rail

. Main Entrai°ce Door Latch

. Lavatory Door

. Galley Equipment

. Two Cabin Seats

. Galley Food Storage Ct ntainer

. No. 2 Left Emergency Cxit Window

. Half of Oxygen Bottle

. Left Landing Gear Fixed Door

. Burnt Left Inboard Main Tire & Steel Beads

SHERERLEBLIUERELRIE

TO AIRPORT

47. Part of QOuter Flange Left Outboard Mai

48, Burnt Left Outboard Main Tire & Stwai B 7o

. 5.
4

p /




FIRE LINE

_-—/—'.' — e .,

Rock Outcropping

_ — = ~ EDGE SWATH LINE
7
L

. of Outer Flange Left Outboard Main Wheel
Left Qutboard Main Tire & Steel Beads




APPENDIX F

NATIONAL TRANSPORTATION SAFETY BOARD
WASHING)ON, D.C.

WRECKAGE DISTRIBUTION CHART
JOHNSOM & JOHNSON
GRUMMAN GULFSTREAM 11, N500J

INGALLS FIELDS AIRPORT, HOT SPRINGS, VIRGINIA
SEPTEMBER 26, 1976

3//32




JOUNSON & JOHNSON 6=1159 AIRCRAFT PRRFORMANCE
INGALLS FIELD, VIRCINIA, SEPTEMBER 26, 1976

TARCET AVERAGE | AVERAGE
TIME JISTANCE FRCM| MODE “C* |MINIMUM | ALTITUDE | AVERAGE SPEED 4/ RATE | FLIGUIPATH

I'R MIN SEC GMT | END RWY 24 ALT  |ALTITUDE |[DIYPIRINCE 5
(-{ HRS TO LOCAL N.M, £T MSL) ! (FT MSLY /A (T

1436:03.5 6.40 5,000 5,000 0

1..5 5.87 4,990 5,000 T
¥

27.5 5.34 4,900 5,000 Level Flight
39.5 5.00 4,900 5,000 | | 1

L1.5 4.40 5,700 5,000 1436:42 "Five

' hundred juliet's
! out of five"
1437:03.5 4.02 4,600 5,000
Outer JAarker,
15.3 3.56 4,500 3,000 3.5 n.m. from
end runway

O XIANA44AV

27.5 3.00 4,600 4,779
39.5 2.77 4,500 4,706

51.5% 1.79 no report| 4,394 1125
1438:01.5 1.43 4,000 4,279 1380 1~ Decision Height,

4,066 ft. ms)

A &

15.5 0.74 3,700 4,060 J.L .

27.5 0.09 3,200 1/ | 4,060

1/ Elevation of impact G.10 n.m. from end of rumway. DATA SOURCE
2/ Pudlished on appiroach procedure (5,000 ft.) and altitudes on 3% glide slope Washiagton ARTCC
3/ Mode "C" altituds minus minimum altitude. Minus va~ue indicates below minimum altitude. radar data.

4/ Average calculated value over distarces and altitudes shown in columns 2,3.
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NATIONAL TRANSPORTATION SAFETY BOARD COURSE NOW
WASHINGTON, D,C.

FLIGHT TRACR
(NAS STAGE “A” DERIVED)
JOHNSON & JOHNSON 1434:03.5/61
GRUMMAN G--1159, NS0OUJ 1434:15.5/60 ——
INGALLS FIELD, HOT SPRINGS, VA. '

SEPTEMBEH 26, 1576 1434:33.5/58
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1435:27.5/%4 -—\

1435:51.5/52
1436:03.5/50
1426:21.5/49
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1437:39.5/45

1438:03.5/40
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1438:275
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E HUNDRED JULIET SHOW
JOU INTERCEPYTING THE ILS
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.6.

ALTITUDE PROFILE
{NAS STAGE "A” DERIVED)
JORNSON & JOHNSON
GRUMMAN G-1159, N500J
INGALLS FIELD, HOY SPRINGS, VA,
SEPTEMBER 26, 1976
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