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PREFACE

PROGRAM (OVERVIEW AND ACKNOWLEDGMENTS

This book is not meant to be the definitive histo-
ry of the General Dynamics (GD) F-16XL, but an II-
lustrated history, gathering many images, graphics,
and anecdotes from a variety of sources to provide
a visual representation of the F-16XL design and test
program. The best narrative history of the F-16XL can
be found in documents such as Elegance in Flight, by
Albert C. Piccirillo, NASA Aeronautics Book Series,
available as a free download, and the F-16XL Flight
Test Program Final Report prepared by General Dy-
namics in December 1985. The narrative presented
here is a simplified overview of the entire program.

General Dynamics’ winning Lightweight Fighter
design, the F-16, rolled out of the factory on 13 De-
cember 1973. With its sleek design and fly-by-wire
control system, the new fighter appeared to have lim-
itless potential for upgrades. A brief, unscheduled,
flight occurred on 20 January 1974, followed by the
official 90-minute first flight at Edwards AFB, CA on
2 February 1974. The nimble fighter quickly began
showing its lethal potential in air-to-air combat, and
its versatility in carrying a variety of weapon systems.

As the F-16 Fighting Falcon (also termed Viper by
crew members) role expanded, General Dynamics chief
engineer and noted ‘Father of the F-16’, Harry Hillaker,
proposed a variant to expand the aircrafts air-to-surface
capabilities. Known initially as Supersonic Cruise and
Maneuver Prototype (SCAMP), the new design incorpo-
rated a ‘cranked arrow’ wing design that provided a 115
percent increase in wing area, 83 percent increase in
internal fuel capacity with 66 percent more lift. As the
design became closer to being finalized, it received the
designation F-16XL. An avid golfer, Harry Hillaker chose
to name the aircraft after the Top Flite XL golf ball. In
many official drawings and reports, the aircraft is also
referred to as the F-16E (single seat) or F-16F (two

the F-16XL modifications. 75-0747 had been involved in
a landing mishap at Edwards AFB that heavily damaged
the forward fuselage, while 75-0749 is noted for having
performed climatic tests at Eglin AFB, FL. GD chose to
replace the entire forward fuselage of 75-0747 with a
two-seat segment in addition to the modifications nec-
essary to make it an F-16XL. Once completed, the data
block on the aircraft was changed from F-16A to F-16B.

Rollout of the new aircraft took place at General
Dynamics’ facility in Ft Worth, TX on July 2, 1982 and
its first flight performed the following day on July
3. Flight number 2 came on July 9 and the new de-
sign went supersonic for the first time during the
2-hour flight around Ft. Worth, TX. After just 4 flights,
the aircraft was ferried to Edwards AFB for more in-
depth performance and weapons testing. The sec-
ond airframe joined the test program on July 29,
1982 and ferried to Edwards AFB on November 8.

The F-16XL was not built to compete with the
F-15E Strike Eagle for the Dual-Role fighter mission.
According to Harry Hillaker, General Dynamics po-
sition was that the Dual-Role mission should go to
the F-15 and that the F-15E should complement the
F-16XL in the ground strike mission in the same man-
ner that the F-16 complements the F-15 in air-to-air
missions. It was the Air Force that created the com-
petition between the two very capable airframes.

seat), though these were never officially formalized. F==

General Dynamics chose two early Full-Scale Develop-
ment (FSD) F-16A airframes, 75-0747 and 75-0749, for

Noted asthe ‘Father of the F-16, Hrry Hillaker de-
signed the F-16XL as a natural follow-on to the F-16C/D.

GENERAL DYNAMICS
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Over the next 3 years, the two F-16XL aircraft were
tested with many conventional weapon and external
fuel tank configurations. During their 45 bomb-drop
test missions, the F-16XL’s released 218 Mk-82’s, 18 Mk-
84’s, 6 CBU-58’s, fired a single AGM-65 Maverick missile
and the two aircraft fired a total of 7,363 rounds of am-

munition. During the course of the Air Force test pro- |

gram, the two aircraft made a total of 798 flights; 437
for ship 1 and 361 for ship 2. At the end of the Air Force
test program, both aircraft were ferried to Ft. Worth,
TX and placed in flyable storage in the fall of 1985.

By the late 1980’s NASA became heavily involved
with the design of the High-Speed Civil Transport,
an aircraft that could become the successor to the
French Concorde. NASA believed the HSCT could be
economically viable to fly through the use of Super-
sonic Laminar Flow Control (SLFC), the use of suction
across the upper surface of the airfoil to smooth air-
flow. Both primary contractors involved in the effort,
Boeing and McDonnell Douglas, chose designs utiliz-
ing a variation of the ‘cranked-arrow’ wing and were
awarded contracts to study the effect of the SLFC idea.

NASA selected the F-16XL airframes as the best
choice as subscale demonstrators. NASA and General
Dynamics completed the contract for transfer of the
two vehicles in 1988 and F-16XL, 75-0749 took to the
air for the first time in nearly 4 years on March 9, 1989
with GD test pilot Joe Bill Dryden at the controls with
the official transfer to NASA occurring the following
day. NASA assigned their tail numbers to each vehi-
cle, 75-0749 became NASA 849 (800 series denoting
NASA Dryden Flight Research Center). While F-16XL
ship 1 left the GD factory in its original gray paint and
some new white tail art, F-16XL ship 2 was resplen-
dent in a beautiful red, white and blue paint scheme.
Rolling out of the GD paint booth, the aircraft wore
tail number NASA 847, but this had been taken by an
F/A-18A. Prior to the delivery flight, it was changed to
NASA 846, but this too had been taken, this time by an
F/A-18B. Shortly after arrival to Dryden, the tail num-
ber was changed to NASA 848, which it still carries.

NASA used both F-16XL test aircraft for use in aerody-
namic laminar flow studies. Through the use of a wing
glove covering approximately 50 percent of the left
wing on F-16XL 849, installed in April 1990, NASA was
able to test the theory of laminar flow. The glove con-

F-16XL, NASA 849, pulls in tight on F-16XL NASA 848

over Rogers Dry Lake at Edwards AFB during a test
mission out of Dryden Flight Research Center. (NASA)

sisted of two portions, a passive section with a smooth
aerodynamic surface and a smaller active section that
provided suction to keep the airflow smooth across the
surface. Testing on 849 continued until November 1992,
when the glove was removed, and 849 was loaned
to NASA Langley Research Center the following April.
While at NASA Langley, 849 received a striking new
paint scheme of black, white & gray with yellow stripes.
849 returned to NASA Dryden in November 1994 and
continued to support the laminar flow program as well
as its use in airborne sonic boom measurement testing.

NASA continued their laminar flow work on F-16XL
848, initially modifying the right wing with a minor
shape alteration and testing various wing fences on
the lower left wing while construction continued on
the larger laminar flow wing glove. The new glove
was considerably larger than the previous one used
on 849, with over 12 million, laser-drilled holes for
suction. Installation of the glove altered the shape of
the left wing on 848 considerably. First flight with the
new Supersonic Laminar Flow Control (SLFC) wing
glove took place on October 13, 1995 with NASA test
pilot Dana Purifoy at the controls. F-16XL 848 flew in
this configuration for just over a year, making its fi-
nal flight on November 26, 1996, with the SLFC pro-
gram achieving 70 to 80 percent of their test goals.

NASA 849 received a Digital Flight Control System
(DFCS) upgrade in an attempt to expand its use as an
airborne test vehicle, making its first test flight on De-
cember 16, 1997. F-16XL 849 soldiered on until its fi-
nal, 30-minute flight at the Edwards AFB Open House

4
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on 10 October 1999. At the end of the test programs,
the two F-16XL's were simply parked outdoors and
towed around the NASA facility as space requirements
dictated. F-16XL 849 received a temporary reprieve in
2007 when mechanics at Dryden, working in their spare
time, brought 849 up to be taxiable in the hope of ac-
quiring a new test program. On June 29, 2007, F-16XL
849 moved under its own power up and down the Ed-
wards AFB taxiway for the last time. The new program
never materialized and 849 went back into storage.

In 2009, ownership to the two F-16XL’s transferred
to the National Museum of the United States Air
Force. F-16XL 75-0747/NASA 848 remained in out-
door storage since its last flight in 1996, and placed

The majority of flight testing for the General Dynam-
ics F-16XL program was performed over the various
ranges around Edwards AFB, CA. (AFTC History Office)

outside an unused hangar on Edwards AFB in 2018,
hidden away from public view, missing a few panels,
still with the NASA SLFC modifications. F-16XL 75-
0749/NASA 849 was placed on display at the AFFTC
Museum on Edwards AFB in its NASA colors in Au-
gust 2013. In 2019, the aircraft was towed to the Ed-
wards AFB paint shop and given a fictitious gray paint
scheme never worn by the aircraft while in service.
The F-16XL represented a significant increase in ca-
pability for the F-16, it is unfortunate the Air Force
chose to pit it against the F-15E in a contest for which
the odds were stacked against it. It is the hope of
this author that both of these elegant machines find
proper indoor museum homes to preserve the leg-
acy of the personnel involved in this achievement.

The creation of a product such as this requires the assistance of many people over the course of
many years. Among those that went above and beyond in their assistance are Phillip ‘Mike’ Moore,
Lockheed Martin Corporation who supplied much of company-related material; Keith ‘Sven’ Svend-
sen, retired U.S. Air Force Lt. Colonel, who, while assigned to the F-16XL program, made the effort
to photographically document the program, and shared his amazing collection with this author;
Robert Wetherall, who supplied much of the early program material; Sheryl Scott Tierney, Flight
Test Engineer on the F-16XL program; and Jeannine Geiger- archivist at the Edwards AFB History Of-
fice, who scoured their archive to provide any existing documentation in their archives. The author
would also like to thank Todd Amon-AFTC Museum, Robert Bradley, Anthony Chong, Mark Crow-
son-Archivist at Arnold Engineering Development Complex, Dryden Flight Research Center, Thomas
Grindle, Michael Grove, Teresa ‘Terry’ Hornbuckle at the Photo Archives of NASA Langley Research
Center, Craig Kaston, Stephen Landers, Scott Lowther, Liz Lutz-F-16 Communications Manager at Lock-
heed Martin, Yancy Mailes, Command Historian of Air Force Materiel Command, Chris Morrison, R.
Ray Ortensie, Rock Roszak at Detail & Scale Publications, Kevin Rusnak-AFLCMC Historian, Mike Val-
dez, Allyson Vought and David Wyatt. This book would not have been possible without each of you.
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SCAMP

EARLY NASA WORK AND ProJECT 400

Early NASA design work for the Supersonic Com-
mercial Air Transport (SCAT) heavily influenced the
wing design for the F-16XL. The SCAT 15F mod-
el, shown above in the NASA Ames Research Cen-
ter 40 x 80 foot wind tunnel, and above right in a
NASA Langley wind tunnel, included advanced fea-
tures such as variable leading edge slats. (NASA)

Known internally
as the Model 400,
the F-16XL program
began under the
Supersonic  Cruise
and Maneuvering
Prototype (SCAMP)
program. The blue-
print at right shows
the first design lay-
out, Model 400-1.
(Lockheed Martin)
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BALSCATA,
|

Early SCAMP model created by the General Dy- One of the Model 400 proposals incorporated a
namics model shop showing the original plan- two-dimensional, thrust vectoring nozzle and wing-
form for the Model 400 design. (Lockheed Martin) tip missile rails into the design. (Lockheed Martin)

F-16XL: Derived From Extensive Cooperative Effort

O IG LRAT
DEFMITION

s acsnes | o
=y
Erer u’wu-«g

MARCH 1080
« 148 VARIABLES WERE EVALUATED #1397 HR TESTING | = r—1
11 PLANF ORMS 12 VERTICAL TRILE 611 HRS LOWSFLED |
15 LE FLAPS A0 VORTEX FENCES
7WING TIPS T SPOILERS 415 HRS TRANSONIC
W CARARDS & FUSELAGE STRETCHES:
1IFOREBODY STRAKES  I) CAMBER 367 RS SUPERSONIC

JAIRFOILS

| X : “
design evolution of the F-16XL through a coopera- Key members of the GD SCAMP development team
tive effort with NASA. (Robert Wetherall collection) with a matrix model circa late 1977. From the left:

The above graphic dated March 1980, shows the

; Harry J. Hillaker, program manager; Andrew Lew-
e JOINT MASA/GD SUPERCRUISE RESEARCH WINGS

ARROW WING CAMBER DESIGN INVESTIGATION is, aerodynamics; Kenny Barnes, stability and con-

/ anees !,W“" trol lead;, and Jim Gordon, lead program engi-

/ - o B neer. (Lockh Martin r Kaston coll n
Y = {%"’/fp&— ! o o eer. (Lockheed Martin via Craig Kasto c ection)

SUPERSONIC CAMBER VARIATIONS

= =

#BLENDED SUPERSONIC

Various different wing designs tested under the
NASA/General Dynamics test program as shown
above. (Robert Wetherall collection). SCAMP
wind tunnel model at right. (NASA Langley)
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F-16XL (Scamp) Matrix Model F-16XL Configuration Evolution
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H

— Refinad Camber

To perfect the cranked arrow wing design, GD F-16XL wing evolution from the original SCAMP de-
and NASA tested a variety of wing features on sign to that actually constructed. (Lockheed Martin)
the wind tunnel models. (Lockheed Martin)

coLsT 7280 i |
RUN 21 1 = . ' GOLST 729-0

RIN 37
The or/gmal SCAMP deSIQn in the General Dynamics The blended chines on the nose of this wind tun-

Low-Speed Wind Tunnel in San Diego, CA. The outboard nel model give it an appearance similar to the Lock-

heed SR-71 Blackbird. (Robert Bradley collect'/on)

-

wing sections are all-moving. (Robert Bradley collection)

l\/lod/ﬁcat'/onstOImprovethe/ow-speedp/tch/ngmoment Underwing and overwing fairings were tst-
included changing the trailing-edge sweep and modi- ed to control the spanwise flow on the wing at
fv the leading edge strake. (Robert Bradley collection) high Angle of Attack. (Robert Bradley collection)
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® \s7729-3
'RUN 112

LST 728-3
RUN 1168

Large overwing fences in a similar wing loca- A number of wing fences were tested, including small-

tion as the underwing fences were also test- er versions of the wing fences mounted further out-
ed in the wind tunnel. (Robert Bradley collection) board on the wing surface. (Robert Bradley collection)

LET T2e-B
RUM A

LST 729-3

RUN 202 -
Inspired by the canard shape on the Rockwell Overall wing design is close, except for the final

B-1 bomber, this configuration was referred to S-Blend of the wing apex into the fuselage, during
as ‘The Moustache’. (Robert Bradley collection) the first run of test 729-5. (Robert Bradley collection)

i Lo ; RUN 3g ‘ | *
Run 38 of Low-Speed Tnnel test 729-5 added short, tri- Overwing fairings for the aileron actuators are
angular canrds ahead of, and above the wing plane to added to the SCAMP model for LST test 729-
reinforce the wing vortex. (Robert Bradley collection) 5, run number 78. (Robert Bradley collection)
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LE8T 725-5

RUN 187

Leading edge vortex lift flaps are incorporat- The vortex lift flaps could be deployed from be-
ed on the inboard and outboard wing sections neath the wing leading edge as show in the in-
prior to run 167. (Robert Bradley collection) set illustration.  (Robert Bradley  collection)

T

LST 7285
RUN 2%5

i i
Tests with control surfaces deflected were run without Aileron actuator fairing are installed on the test
actuator fairings installed. (Robert Bradley collection) model prior to run 255. (Robert Bradley collection)

Y -

LeT 72%%

RUN 2882

—

To test the effectiveness of various canard shapes witha One of the many difficulties encountered during wind
known wing shape, the SCAMP model was given a wing tunnel testing was finding a proper attachment lo-
similar to the B-58 Hustler. (Robert Bradley collection) cation for the canards. (Robert Bradley collection)
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RUN 314

To check for power loss to control surface gaps, a

II A = l 1 =
1 \ 5 i | \ 1
\ \ =1 B\Y | o 3 v\
R ¥ [ | A A\ e
\ | 1 C b i)
\ e hel L T
T X \ Wi -

- i , .
Atableis set up next to the wind tunnel model where the

gap sealer is placed on the inboard edge of the right test crew could lay out various components available
for configuration changes. (Robert Bradley collection)

elevon prior to run 314. (Robert Bradley collection)

A SCAMP wind tunnel model being
tested at NASA Langley Research
Center in 1978. Tests were con-
ducted with the same wind tun-
nel models in different facilities to
verify test results. (NASA Langley)

-

A 115th scale wind tunnel model

of the Mod-
el 400, F-16 SCAMP design. The highly-swept in-

let is noteworthy. (Robert Wetherall collection)

The 1/15th scale SCAMP wind tunnel mod-
el with various components changed out during
wind tunnel testing. (Robert Wetherall collection)
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Candidate Wing Planform Designs
Late-1970 Technology

Equal Weight

® Lowar Supersonic Dl:E"MlMul
ody
* High Volumetric Efficiency

L Lower Surface Al
% hm-poncﬁumm b

+ Increased Span & Reduced Drag-At-Lifl
* High Supersonic Drag

F F0AHFP TECHNAFES

R 05, LS £ .

o e % o
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Before accepting the cranked-arrow wing for the
F-16XL, GD considered many options including a swept
forward wing design. (Robert Wetherall collection)

FUTURE N/ /A 77N

Design options including a canard and thrust-vector-
ing nozzle were reviewed by GD. (Robert Wetherall)

Many of the advanced technologies proposed for the
new design, including an all-movable tail, are shown
in the graphic above. (Robert Wetherall collection)

e

Humorous art created by Steve Justice, shows the
ideal location for the canards. (Robert Wetherall)
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—_— | == __ = ===
fHJ_ ——

INLET MODWLE ~
[ & WEIGHT = 224 LB

SINGLE HYORAULIC ACTUATON

DRIVE LINK

-3‘5‘%_...-- S wlu.clll: DUET RANE
SLAVE LINE
m.(ww'l —

FUS STA 180

— 1
N ey
.

VARIABLE IND RAMP \
= EUSSONIC FD‘JTIGH e
27 POSITION —

Mii !Hﬂtﬂ
NORSAL !HﬂlK

Conformal weapons carriage forimproved aerodynam-

A single-variable ramp inlet had early consider-

ics was a primary design feature. (Robert Wetherall) ation by the GD design team. (Lockheed Martin)
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SCAMP IS CONTINUED APPLICATION OF ADVANCED TECHNOLOGIES

4 * Fly.By.Wire Flight Control
® Relaxed Static Stability

e 5 * Vortex Flow/Lift
F-18 \‘/ VB « Lifting Body
- ¥ <::\ 5 * Automatic Variable Wing Cambar
% g

SUPERSONIC CRUISE TECHNOLOGY

NASA/LANGLEY

FIGHTER
SCAR WING

APPLICATION ‘

® OPTIMUM CRUISE-MANEUVER
WING DESIGN

* Higher Wing Sweep with Good
Handling Qualities

* Lower Supersonic Dragwith
Increased Fusl Valume

* Incransed Wing Ares with
Lower Drag L e

- :dnemun_d High Angle-of -Attack % S
aneuvering 2 M

,',r;.’
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The use of the latest technological advances continued From the beginning, GD promoted the common-
throughouttheentiredesign process. (Lockheed Martin) ality aspect of the new design. (Lockheed Martin)

S NV ss// /4

Comparison of the original F-16 layout as com-
pared to the F-16 SCAMP design. (Lockheed Martin)

CONFIEURATION LBz son

General Dynamics managers (L-R), Clarence §
Hart, George Hayward, Harry Hillaker and
Randy Kent, look over the latest blueprints
for the SCAMP vehicle. (Lockheed Martin)
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Looking closer to the final design, SCAMP Model 400-9, shown in single and two-set variations, has the re-
fined cranked arrow wing planform, yet retains the all-moving vertical stabilizer. (Lockheed Martin)
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Inboard profile of an F-16 SCAMP design showing the all-moving vertical stabilizer, variable geome-
try inlet and drag chute housing assembly incorporated late into the final designs. (Lockheed Martin)

The NASA Langley wind tunnel model of the General Dynamics SCAMP esign from 1980, shown

above, still incorporates the all-moving vertical stabilizer. (NASA Langley). The center illustra-
tion below illustrates the all-moving vertical is an F-16 horizontal stabilizer. (Lockheed Martin)
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NASA Langley wind tunnel model showing the small-
er flaps and all-moving wingtips. (NASA Langley)

F-16XL artist concept with a striking red, white &
blue scheme similar to the YF-16. (Lockheed Martin)
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Proposedair-to-groundmissionforthe SCAMP with possi-
ble engagement with enemy aircraft. (Lockheed Martin)

Air-to-air engagements of enemy aircraft used mis-
siles, or 20mm gun at close range. (Lockheed Martin)

NASA Langley tested a variety f external store configu-
rationsincluding six AGM-65 Mavericks . (NASA Langley)
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Close to the final configuration, this illustration shows
aspects of the F-16XL configuration. (Lockheed Martin)
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PROTOTYPE BREAK DOWN

F-16XL. Similar illustrations can be found labeling the

lllustrated parts breakdown of early design single seat (above, left), and two-seat (above, right) variations of the

aircraft F-16E and F-16F, respectively. (Lockheed Martin)
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Artist concept of two operational F-16XL aircraft during tunnel shows the change to the F-16 vertical stabi-
an air-to-ground bombing mission. (Lockheed Martin) lizer, minus the parachute housing. (NASA Langley)

NASA Langley predicted an instability issue
at high Angle-of-Attack (AoA) requiring the
additional stabilizers above the actuator
fairings. Additional testing revealed small
wing fences added in front of the fair-
ings would be sufficient. (NASA Langley)
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Arnold Engineering Development Center, TN, per-
formed weapon separation testing on a one-ninth scale
F-16XL design noted as Model 400-10. (AEDC Archives)

The final NASA Lang-
ley wind tunnel mod-
el shown here with
six cluster bomb units,
two external tanks
and a Sidewinder mis-
sile on each wingtip in
1982. (NASA Langley)
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Testing the spin characteristics of the Genral Dnamics F-16XL esin required the use of large scale
models released from a NASA UH-1 helicopter over the Atlantic ocean and recovered via parachute at

| A bright yellow F-16XL spin test
model is prepared for another test
mission. The model has been la-
beled as F-16E and is equipped with
AGM-65 Maverick and AIM-9 Side-
winder missiles. (Lockheed Martin)

NASA’s Lewis Research Center (now Glenn Research Center) in Cleveland, OH, was responsible for propulsion
and engine inlet design testing. NASA Lewis made use of the 9 x 15 foot Low-Speed Wind Tunnel. (NASA Glenn)
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F-16XL. DEVELOPMENT

The first YF-16 under construction at the General Dy- Cockpit layout of the first YF-16 was quite simplis-
namics facility in Ft. Worth, TX. (Lockheed Martin) tic compared to other fighters of that era. (USAF)

N

A prototype YF-16 poses next to a production representative YF-16A on the ramp at Ed-
wards AFB, CA. More than 30 countries have operated the F-16 with over 4,600 built. (USAF)

To save cost, both F-16XL air-
craft were built from existing
8 | F-16A airframes from the Full
| Scale Development (FSD) cy-
cle. F-16A 74-0747 and 75-
0749 were both test airframes
M from Edwards AFB. (USAF)
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As part of the F-16 Combined
Test Force, F-16A, 75-0747, was
painted in a distinctive three-
tone gray scheme with black
radome. (AFTC History Office)




With F-16A, 75-0747, flying safety chase, YF-16A, 75-
0745, is outfitted with two laser guided bombs during

a sortie on 26 September 1977. (AFTC History Office)

F-16A, 75-0747, passes through some very scenic back-
drops during a ferry flight to Hill AFB, UT, on 15 July
1977 in the three photos above. (AFTC History Office)
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The longer days during the
summertime in the desert
allow the test aircraft to
put in long hours of test-
ing. F-16A, 75-0747, was
flown at all hours during
{June and July 1977 as the
| photos on this page de-
| pict. (AFTC History Office)
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F-16A, 75-0747, avoids a desert storm cell near Ed- Flying low over some desert farmland, 75-0747 is seen
wards AFB, CA on 9 June 1977. (AFTC History Office) carrying a light bomb load during a test flight. (USAF)

The sleek lines of the of the early F-16 can be seen in the
bottom view of F-16A, 75-0747, on 23 June 1977, shown
atleft. The second of two airframes chosen forthe F-16XL
program, F-16A ,75-0749, is shown above during a test
mission on 23 February 1978. (AFTC History Office)

24 GENERAL DYNAMICS
[F=16XL



With McDonnell Douglas F-4F, 72-1118, flying instrumented safety chase, F-16A, 75-0747, completes anoth-
er weapons test mission over the bombing range near Edwards AFB, CA on 7 June 1978. (AFTC History Office)

Ground crewman at Edwards AFB, CA, perform final checks on 75-0747 carrying a B-61 ‘Sandia’ bomb
on the centerline station at the ‘last chance’ area next to the runway. With the gray radome and stan-
dardized serial number on the tail, 747 is looking closer to the operational fleet. (National Archives)
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F-16A 75-0749, perfors water ingestion testing behind Ice build-up on the nose and frot of the canopy during
amodifiedKC-1350n19August1978.(AFTCHistoryOffice) icing tests on 16 December 1978. (AFTC History Office)

——

Looking very clean during its fifth flight, F-16A 75-0749, The wingtip ofthe A-37 chase in the foreground, 75-0749
flies over the wet desert landscape. (AFTC History Office) performsateston11December1978.(AFTCHistoryOffice)
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F-16A 75-0749 sits on the ramp at Edwards Looking a bit worn from gun firing tests, 749 heads out
AFB, CA awaiting its next test mission. (USAF) onamissionon27September1980.(AFTCHistory Office)
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The Air Force made use of F-16A 75-0749 for early cI/mat'lc testing, put‘t‘mg the FSD airframe through
extreme heating and cold tests inside the McKinley Climatic Laboratory at Eglin AFB, FL. (USAF)
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Performing during the annual open house at Edwards AFB on October 31, 1980, F-16A, 75-0747, suf-
fered a blown nose tire on takeoff. The pilot chose to make an emergency landing on the dry lakebed
and the aircraft was substantially damaged when the nose gear collapsed. The airframe was re-
turned to General Dynamics via C-5 Galaxy and rebuilt as the two-seat F-16XL. (Lockheed Martin)
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Looking close tothefinaldesign, thisartistconceptshows General Dynamics management oversee the cut‘hng
the aircraft in operational markings. (Lockheed Martin) of first chips on 21 January 1981. (Lockheed Martin)

Internal structure of the F-16XL shown above, was quite
complex, yet strong enough to hold large weapon loads.

The upper and lower wing skins made of graphite-bis-
maleimide (BMI) laminate being laid up at right in
the General Dynamics facility. (Lockheed Martin)

Just a year after first metal was cut, the completed F-16A, 75-07489, prior to be be/ng placedin the demating
right wing assembly is ready for installation on the first jig. In addition to the new wing, two fuselage extensions
F-16XL, 75-0749 on 24 January 1982. (Lockheed Martin) were added to the fuselage structure. (Lockheed Martin)
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The first airframe, 75-0749, (also reerred to as XL-1) is shown in the demate i on 22 July 1981 in the pho-
to at top left. Gaps for the fuselage extensions are easily viewed. By 23 March 1982, the modified airframe
was beginning to look like the F-16XL as seen in the additional four photos on this page. (Lockheed Martin)
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With the modifications complete, the first F-16XL is moved to the General Dynamics loads testing facility for stat-
ic proof testing on 2 April 1982, as seen in the four photos above and single image below left. (Lockheed Martin)

Initial ground testing began with ain fuselage loads
and flexibility tests conducted in specially constructed
loads test rig at General Dynamics. (Lockheed Martin)
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The F-16XL design team faced many challenges during
the development of the aircraft, with some referring
to the program as a sinking ship, as illustrated at right
by Steve Justice showing design team engineer Robert
Wetherall standing on the tail, while the art above makes
light of the flexibility of the airframe. (Robert Wetherall)
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With loads tesﬁg sucssfully completed, the F-16XL, went through final assembly of the air-
frame having the control surfaces, landing gear, nose radome and other internal components in-
stalled. The aircraft is shown here heading to the paint shop during May 1982. (Lockheed Martin)
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BENERAL DY NARIES

Respledent in red wh/te and blue h/ghl;ghts over the standard three-tone F-16 gray paint
scheme, the first F-16XL is placed outside on beautiful morning at General Dynamics, Ft. Worth,
TX, facility for publicity photos prior to the official rollout on 2 July 1982. (Lockheed Martin)
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With the freshly-painted F-16XL out-
doors, GD took the opportunity to pho-
tograph many of the personnel in-
volved. See Appendix A for the entire
series of photos. (Lockheed Martin)

1 PROPOSED LAYOUT +

,,,,,,,, 11 am Juby 2, 1052

F-1GXLP-
e CROWD ™

F-16XL rollout “crowd pass” (above) and
proposed layout at right. (Lockheed Martin)
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LT CAPABILITY BY EVOLUTI

providing remarks included Herbert Rogers, GD vice president & general manager; David Lewis, GD chairman &
CEO; Senator John Tower, chairman Senate Arms Services Committee; Congressman Jim Wright, House Majority
Leader and Lt. General Lawrence Skantze, Commander, USAF Aeronautical Systems Division. (Lockheed Martin)

g

First flight for the F-16XL took place on 3 July 1982, the day after rollout. The successful 1.1 hour flight
took off at 1047 local time with General Dynamics pilot, Jim McKinney, at the controls. (Lockheed Martin)
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Only a small number of
still  photos were tak-
en from the chase plane
on first flight, as video
footage was of more im-
portance to the GD engi- |
neers. (Lockheed Martin)
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General Dynamics used a portion of the third flight on 17 July 1982 for still y. The F-16XL wa
photographed from a variety of angles during the course of the 1.9 hour flight around Ft. Worth. (Lockheed Martin)

F-16XL program manager,
Randy Kent and chief design-
er, Harry Hillaker, present a
custom F-16XL presentation
model to first flight pilot, Jim
McKinney. (Lockheed Martin)
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A series of images taken during the third flight of the F-16XL n 17 July 1982. Clearly visible is the
lack of ventral stabilizing fins on the lower aft fuselage of the F-16XL. With the extended fuselage
and new wing design, the ventral fins were no longer required for lateral stability. (Lockheed Martin)
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The clean lines of the cranked-arrow wing design applied to the F-16 show up well in this front
view of the F-16XL during flight number 3 on 17 July 1982. (Lockheed Martin via Sheryl Tierney)

In addition to the 115 percent increase in wing area, the fuselage length was extended by 56 inches with a
30-inch plug added at fuselage station 189, and a 20-inch plug at fuselage station 373. (Lockheed Martin)
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F-16XL, 75-0749 flew su-
personic during its second
flight on 9 July 1982, and
required only 4 contractor
check flights at Ft. Worth
before its 2.3 hour ferry
flight to Edwards AFB, CA
during flight 5 on 18 July
1982. (Lockheed Martin)




The F-16XL performed two flights on 18
July 1982, the first being the final contrac-
tor checkout at Ft. Worth. (Lockheed Martin)

The photo at left shows the first F-16XL, 75-0749,
flying into a gorgeous sunburst during flight 3 on
17 July 1982. (Lockheed Martin via Tom Grindle)

i G ; : : | n 4 k Z
General Dynamics took time out during flight 4 to conduct some final promotional photography over the green land-
scape around Ft. Worth prior to sending the aircraft to California’s high desert on 18 July 1982. (Lockheed Martin)
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Despite often published, the F-16XL was not built to compete with the McDonnell Douglas F-15 Strike Eagle,
but was a natural extension of the unique capabilities offered by the F-16 airframe design. (Lockheed Martin)

Elegant from any angle, the General Dynamics F-16XL’s cranked-arrow wing design offered substan-
tial improvements in the range and payload capacity for the F-16 family of aircraft. (Lockheed Martin)
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Prior to the begin-
ning of taxi testing,
the two-seat F-16XL
spent time in the ra-
dar testing area at
General ~ Dynamics.
(Lockheed Martin)

| The GD structural test crew pose for a photo with F-16XL
~| 75-0747, (referred to as XL-2) while testing the wing
| structure of the two-seat aircraft. (Lockheed Martin)

Taxi testing for the secbnd F-16XL in October 1982, slowly building up to the final high-speed taxi on 30 Oc-
tober. At the end of the high-speed taxi, the braking parachute deployment was tested. (Lockheed Martin)
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The first flight crew for F-16XL
75-0747, Alex Wolfe (front)
and Jim McKinney (rear) are all
smiles prior to taking the aircraft
out for its first flight on 29 Oc-
fl tober 1982. (Lockheed Martin)

EJEOT N Es
. SEAT .

The two-seat F-16XL takes to the air for the first time on 29 October 1982 flying from General Dynam-
ics’ facility in Ft. Worth. The 1-hour functional check flight (FCF) went well with no significant anoma-
lies reported. Of the many dignitaries in attendance for this flight included General Dynamics CEO, Herb
Rogers, F-16XL program manager, Randall Kent and chief designer, Harry Hillaker. (Lockheed Martin)
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While the single-seat F-16XL, 74-0749, was powered by the Pratt & Whitney F100-PW-200, the two-seat air-
craft, 75-0747, made use of a single General Electric F101-GE-102 powerplant. This was replaced by an F110-
GE-100 ‘Slimline’ engine in mid-July 1984. (Sheryl Tierney collection- top; Keith Svendsen collection- above)
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General Dynamics allocated plenty of time for the aerial photo staff to acquire much more still photography
during the first flight of the second F-16XL as shown above, and on the following page. (Lockheed Martin)
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Congratulations all around following the successful completion of the first flight of the two-seat F-16XL.
Program Manager, Randall Kent, in dark suit, shakes hand with GD pilot, Alex Wolfe. Harry Hillak-
er, with red tie, also gets in on the celebrations. GE F101 DFE engine representative, Brian Brimelow
in gray suit, joins the GD crew on the group photo above. (Lockheed Martin via Robert Wetherall)
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r1982, provided a dramatic backdrop
for the second F-16XL. Like ship 1, this aircraft required only 4 contractor flights at Ft. Worth. (Lockheed Martin)
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The General Dynamics photographers captured some of the best in-flight imagery of XL-2
during customer checkout fights around Ft. Worth, TX, on 1 November 1982. (Lockheed Martin)

| {~oF
The F-16/79 was General Dynamics export variant of the F-16. With a different avionics package and powered by a
GeneralElectricJ79engine, itisshownin formation withthe first F-16XL overthe Texas landscape. (Lockheed Martin)
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Prior to delivering the second F-16XL to Edwards AFB for testing, the first aircraft was ferried back to General
Dynamics facility at Ft. Worth to complete specialized ground tests and instrumentation installations. General
Dynamics took the opportunity to schedule a formation flight with both F-16XL’s on 8 November 1982 to acquire
promotional photography and video footage as shown on this, and the following 3 pages. (Lockheed Martin)
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The F-16XL’s ha the cacity to carry up to 16-Mark 2 (Mk82) bombs as shoWn here, yet all in-
flight weapon testing at Edwards AFB was conducted with a maximum of 12. (Lockheed Martin)
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Carrying a full load of 16-Mk82 bombs, F-16XL, 75-0749, taxi’s around the ramp at General Dynamics Ft.
Worth facility. No records were located showing the aircraft ever flew in this configuration. (Lockheed Martin)

F-16XL 75-0749 is parked next to F-16A 81-0672 on the ramp in Ft. Worth. Both aircraft are configured for
a typical air-to-ground mission. The F-16A required two external wing tanks and carried only 6-Mk82’s, while
the F-16XL could perform the same mission with twice the payload and no external tanks. (Lockheed Martin)
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The first F-16XL in a standard air-to-ground config- A portrait of F-16 variants on the Ft. Worth ramp; F-16A,
uration of 12-Mk82 bombs, 4-AIM-120 AMRAAM’s F-16C,F-16XL,F-16/79andAFTI/F-16. (Lockheed Martin)
and two AIM-9 Sidewinders. (Lockheed Martin)

The Air Force competition between the McDonnell Douglas F-15E Strike Eagle and General Dynamics F-16XL is
captured in this satirical cartoon from the 29 August 1982 Star-Telegram newspaper. (J.D. Crowe/Star-Telegram)
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AIR FORCE TESTING

FLIGHT TEST AND WEAPONS DEVELOPMENT

General Dynamics pilot, Jim McKinney, delivers the
i first F-16XL to the F-16 Combined Test Force at Ed-
wards AFB, CA on 18 July 1982. (Keith Svendsen)
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Once the F-16XL arrived
at Edwards AFB, sta-
bility & control flight
testing began. The stan-
dard configuration for
most early flights was
2 AIM-9 Sidewinder
missiles and 4 dummy
AIM-120 AMRAAM mis-
siles.  (Keith Svendsen)

The 3 photos above were taken during a performance test mission on 24 July 1982. (Keith Svendsen)
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F-16XL, 75-0749, makes a pass over Edwards AFB with Rogers Dry Lakebed in the background during a
flight on 24 July 1982. Rogers Dry Lake offers 44 square miles of unique landing surface. (Keith Svendsen)

During a test mission on 3 August 1982, the F-16XL suffered a failure of the left hand speedbrake actuator
leaking hydraulic fluid. The pilot made a precautionary landing on the dry lakebed at Edwards. (Keith Svendsen)
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Contrary to popular belief, not all days in the California desert are sunny. Despite the cloudy conditions in
the above photos, Edwards AFB enjoys approximately 300 good flying days a year. (AFTC History Office)
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In flight refueling expanded flight
times considerably. The first F-16XL
aerial refueling mission took place
on 12 August 1982. (Keith Svend-
sen, top 2 and above; AFTC His-
tory Office at right and 2 below)
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The F-16XL takes on fuel from NKC-135E, 55-31350n 23 First flight of the F-16XL outfitted with 12 Mark
August 1982. The tanker was fitted with 50 small win- 82 (Mk82) bombs occurred on 17 August 1982

dows for nuclear readiness testing. (Keith Svendsen) for performance and flutter testing. (USAF)
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F-16XL, 75-0749 performed 4 flights over 2 days in order to conduct performance testing with 12 Mk82
bombs prior to actual weapon release testing. (AFTC History Office, 2 at center; Keith Svendsen, above)
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The first, and only, time F-16XL, 75-
0749, released a load of 12 Mk82
bombs occurred during a flight
on 24 August 1982 with GD pi-
lot Alex Wolfe at the controls. All
bombs separated clean and group-
ing remained tight until impact.
(Craig Kaston collection, left; Lock-
heed Martin, all images below)
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During late September 1982, XL-
1, flew a series of flights with 12
MK82 bombs loaded for loads test-
ing. By the end of the test program,
75-0749 made over 50 flights in
this configuration. (AFTC Histo-
ry Office, right and bottom left;
Lockheed Martin 2 center; Robert
Wetherall collection, bottom right)
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The F-16XL departing from, and returning to, Edwards AFB during the final mission of the

loads testing series with a 12-Mk82 bomb load on 30 September 1982. (Michael Grove, Sr.)

F-16XL, 75-0749, pulls in behind the NKC-135E during a per-
formance mission on 1 October 1982. (Keith Svendsen)

NKC-135E boomers view of the F-16XL during a loads
test mission on 28 September 1982. (Keith Svendsen)
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F-16XL, 75-0749, banks over Edwards AFB during a mission in October 1982. Despite the major mod-
ifications and high flight rate, the F-16XL proved to be a very reliable aircraft. (Lockheed Martin)

Beginning 13 October 1982, F-16XL, 75-0749, began a series of 11 stability & control, and
weapon separation tests with 6 Mk82 bombs. The small white objects mounted on the trail-
ing edge fairings are camera pods used for filming the bomb release. (AFTC History Office)
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F-16XL, 75-0749, was placed on display at the annual Edwards AFB Open House duing the week-
end of 23 & 24 October 1982, with 12, freshly painted, Mk82 bombs, 4 dummy AMRAAM’s and
2 Sidewinder missiles loaded. Note the custom red, white & blue inlet cover. (Keith Svendsen)
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Close-up details of F-16XL, 75-0749
pects of the forward fuselage, Mk82 bomb & pylon, and trailing edge control surfaces. (Keith Svendsen)

General Dynamics crew, Joseph Joe Bill Dryden and Alex Wolfe deliver the F-16XL, 75-0747, to Ed-
wards AFB on 8 November 1982. Note the small Texas state flag on the forward fuselage near the pi-
lot, and F-16XL, 75-0749, visible in the background. (Keith Svendsen-above and 4 on following page)
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F-16XL, 75-0747, departs Edwards
AFB on another test mission in De-
cember 1982. (Michael Grove, Sr.)

Both F-16XL’s pull in behind the
tankeron3 December1982. (USAF)
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General Dynamics flight test crew, Alex Wolfe and “Joe Bill' Dryden, take XL-2, out for stabili-
ty & control flight over the damp Mojave Desert on 6 December 1982. (Keith Svendsen- 3 above)
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F-16XL, 75-0749, is shown with a during a performance test mission, loaded with 12-Mk82 bombs
on 10 December 1982 with General Dynamics pilot “Joe Bill’ Dryden in the cockpit. (Keith Svendsen)

o

F-16XL, 75-0749, performed two stability & control, and flutter test flights on 7 December 1982 loaded with
2-370 gallon wing tanks and 2-BDU-38 (simulated B61 nuclear bomb) practice bombs. (Sheryl Tierney Collection)
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Taken during tet issions on 3 D mbr and 17 December 1982, the photos above, and the following page,
show F-16XL, 75-0749, carrying a load of 6-CBU-58 cluster bombs and 2-370 gallon wing tanks in addition to the
dummy AMRAAM’s and Sidewinders. (Michael Grove, Sr.-2 at top; Keith Svendsen- 3 above and 4 on following page)
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Photographer Michael Grove, Sr.
captures F-16XL, 75-0747, depart-
ing, and returning to, Edwards AFB
during a stability & control mis-
sion on 10 January 1983. (Michael
Grove, Sr- above and at right)
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F-16XL Combined Test Force (CTF) deputy director, Lt. Col. Edwin Thomas, takes XL-1 over the Pacific Ocean during a
performance check flight, carrying 6-SUU-65 cluster bombs and 370 gallon wing tanks. (Sheryl Tierney collection)
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Prior to high Angle-of-Attack (AoA) testing, F-16XL, 74-0749 received a spin chute modification, which
required the removal of the braking parachute housing. This mod took place at Edwards AFB during
a 10-day period in January 1983. The spin chute was tested during a high speed taxi test on 22 Jan-
uary 1983 (top, left). The spin chute cockpit control panel in the F-16XL (above, right). (Keith Svend-
sen- top, right; Sheryl Tierney collection- top, right & above, right; Lockheed Martin- above, left)

F-16XL, 75-0746, performs a high Angle-of-Attack mission on 14 February 1983. (Sheryl Tierney collection)
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Moving into close formation with the NKC-135E Stratotanker prior to taking on fuel, the F-16XL
is shown during a 2.5 hour high AoA mission on 14 February 1983. (Sheryl Tierney collection)

Oﬁ‘laa//y known as Deceptive Camouflage, or Splinter Camouflage, this particular varia-
tion, which included a false canopy and upper surface markings applied to the bottom of the air-
craft, was the brainchild of aviation artist Keith Ferris. Ferris designed many variations of the Splin-
ter scheme that were tested on various aircraft during the 1970s and 1980’s. (Lockheed Martin)
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The 6-tone gray paint scheme was applied to XL-2 in February 1983. Painted at the GD facility in Ft. Worth, the first
flight in the new paint occurred on 22 February 1983 during the ferry flight to Edwards AFB. (Lockheed Martin)
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This bottom view of F-16XL,
75-0747, taken during the
ferry flight to Edwards AFB
on 22 February 1983, shows
the distinctive lines of the
new paint scheme and special
markings. (Lockheed Martin)

F-16XL, 75-0747 flies over
the flooded lakebed at Ed-
wards AFB on 23 Febru-
ary 1983 in the photo be-
low and 2 images below,
left. (Keith Svendsen- all)

While F-16XL, 75-0747 was off receiving a new
paint scheme, 75-0749 continued performing high
AO0A missions, including this one on 18 Febru-
ary 1983 with a full bomb load. (Keith Svendsen)
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Originally a single-seat F-16A, XL-2 received a two-seat modification during conversion to an F-16XL air-
frame. Visible in the inset is the updated data block used on the aircraft during the F-16XL test program. Note
it shows the aircraft type as an F-16B and the serial number is now 75-0747A. (Keith Svendsen- all 4 above)

by T

Close-up detail of the spin chute modification on F-16XL, 75-0749 on 3 March 1983. Note that the drag chute box
has been blocked off and the tail of the aircraft is now overall gray with white serial number. (Keith Svendsen)
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F-16XL, 75-0747 is cptured departing Edwards AFB Both F-16XL aircraft spent numerous days flying
for Nellis AFB, NV to conduct Operational Utility Eval- out of Nellis AFB, NV conducting operation evalua-
uations (OUE) on 4 March 1983. (Michael Grove, Sr.) tions against dissimilar aircraft. (AFTC History Office)

The smooth airflow vortices over the upper surface Lt. Col. Edwin Thomas and ‘Joe Bill’ Dryden pull in
of the left wing on F-16XL, 75-0747, as seen from behind a KC-10 Extender during refueling qualifi-
the aft seat on 15 March 1983. (Keith Svendsen) cation testing on 17 March 1983. (Keith Svendsen)
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F-16XL, 75-0747, carrying ACMI pods on each wingtip, Carrying a load of 2 BDU-38’s and 370 gallon tanks,
pulls about to receive fuel from KC-10. (Keith Svendsen) F-16XLcruisesovertheclouds. (SherylTierney Collection)

Lo US. MR FORCE B

KC-10 Extender qualification flights occurred on 17 & 18 March 1983. The 3 photos above so the latter
flight with Lt. Col. Edwin Thomas and Col. Melvin Hayashi, Edwards Test Pilot School Commandant, in F-16XL,
75-0747, loaded with 2-370 gallon tanks and 2-BDU-38 practice bombs. (Sheryl Tierney Collection- 3 above)
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The demonstrator markings on F-16XL, 75-0749, were
painted over during March 1983 to make the air-
craft look more operational. (Sheryl Tierney collection)
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Both F-16XL aircraft performed
test missions with wingtip fair-
ings in place of the Sidewind-
er missile rails as shown in the
photo above taken on 23 March
1983 of F-16XL, 75-0749. (Lock-
heed Martin via Mike Moore)

The 2 F-16XL’s flew together on

| many occasions during the test

program. During this mission on
29 March 1983, the second of
three flights for both aircraft that

| day, the 2 F-16XL’s participated in
- | Operational Utility Evaluations.
s (Lockheed Martin via Mike Moore)




mation flight of both F-16XL’s on
29 March 1983. The third mission
of that date was a ferry flight
for both aircraft to Nellis AFB,
NV for more dissimilar aircraft
evaluations. Note that F-16XL,
75-0747, has no serial number
on the tail. (Lockheed Martin via
Mike Moore- top 2; Sheryl Tier-
ney collection- left and below)
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Major John Cary takes
F-16XL, 75-0749, up for
another OUE test flight
on 31 March 1983.
(Michael Grove, Sr.)

F-16XL, 75-0749, lands
back at Edwards AFB at

" |theend of an mission on
129 March 1983. (Sher-

yl Tierney collection)

Carrying 2-BDU-38 practice bombs and 2-370 gallon wing tanks, Jim McKinney and Major Sid-
ney Gutierrez take XL-2 out on a performance test mission on 18 March 1983. (Keith Svendsen)
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F-16XL, 75-0747, during a performance test mission over
the Mojave Desert on 18 March 1983. (Keith Svendsen) F-16XL,

Springtime in the high desert can be wet at times as
seen in this photo taken 7 April 1983. (Keith Svendsen) Color variations of the Edwards AFB lakebed surface
showup wellinthis 19 April 1983 photo. (Keith Svendsen)

.M’ == '-!:"!.- Sl
F-16XL, 75-0747, turning final for Runway 22 at
Edwards AFB on 19 April 1983. (Keith Svendsen)

Maj. John Cary and Lt. Col. Mrty Bushnell per-
form an Operational Utility Evaluation mission in
F-16XL, 75-0747, on 19 April 1983. (Keith Svendsen)
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With a beautiful high cloud layer as a back drop, F-16XL, 75-0747 takes on fuel from the NKC-
135 instrumented tanker aircraft during a May 1983 mission out of Edwards AFB. (Keith Svendsen)

The F-16XL CTF pilot holds formation behind the tanker air-
craftto allow the Air Force photographer to grab a few photos.
(Walter Boyne collection- above; AFTC History Office- right)
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F-16XL Combined Test Force director, Lt. Col. Marty Bushnell conducts a performance test mis-
sion in F-16XL, 75-0749, loaded with 6 Mk82 bombs on 13 May 1983. (Keith Svendsen- both above)

Inboard fences were added to F-16XL, 75-0749, Lt. Col. Marty Bushnell and Alex Wolfe bring F-16XL,
for single flight on 7 July 1983 in an attempt to ad- 75-0747, back from high-speed envelope expan-
dress a minor pitch gallop anomaly. (Keith Svendsen) sion mission on 26 May 1983. (Michael Grove, Sr.)
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For most of the F-16XL test program, F-16XL, 75-0747, bore no srial nmb o th vertical sta-
bilizer. The gray Splinter paint scheme gave the aircraft a very operational look. (Keith Svendsen)
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One of many different weapon load configurations tested on the two F-16XL aircraft during the
test program, F-16XL, 75-0747, is carrying 4-Mk84 bombs during a mission on 13 July 1983.
Crew members are Lt. Col. Ed Thomas and Capt. Keith Svendsen. (Lockheed Martin- both above)

- <
Carrying a weapon compliment of 2 Sidewind-
er missiles, 4 dummy AMRAAM’s, and 4-Mk84
bombs, F-16XL, 75-0747, cuts through the clear

blue skies over Edwards AFB. (Lockheed Martin)

F-16XL CTF crew, Lt. Col. Ed Thomas and Capt. Keith
Svendsen perform a flutter test mission in F-16XL, 75-
0747,0n 7 July 1983. (Sheryl Tierney collection- 2 above)
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F-16XL, 75-0748, carried a Weapon conﬁguranon of 6-AM 65 Maverlck mISSI/eS on  multi-
ple occasions during the test program to perform stability & control as well as flutter test-
ing. An actual AGM-65 missile firing took place only a single time. (Sheryl Tierney collection)
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F-16XL, 75-0747, flew 2 missions on 14 July 1983 with a weapon load of 12-Mk82 bombs, 5 under each
wing and 2 mounted on the centerline station, along with 2-370 gallon fuel tanks. (Lockheed Martin)

mission on 27 July 1983 with Lt. Col. Ed Thomas and
Capt. Keith Svendsen in the cockpit. (Lockheed Martin)
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Clean bottom view of F-16XL, 75-0749, taken on 20 July 1983 during a performance test mis-
sion out of Edwards AFB while carrying 6-SUU-65, free-falling cluster bombs. Note the miss-
ing control tabs on the aft fins of the dummy Sidewinder missiles. (Sheryl Tierney collection)
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In an effort to reduce the drag created by the SUU-65 Wapon load, General Dynamics creat-
ed a streamlined fairing that was test flown on 2 September 1983. It was found to show little ben-
efit and not adopted for production. (AFTC History Office- above left; Keith Svendsen- above right)

F-16XL, 75-0747, performed
a series of stability & con-
trol, and flutter test flights
during September 1983.
The aircraft carried 4-Mk84
bombs in a tandem con-
figuration, with 2 on each
wing. (Sheryl Tierney col-
lection- above and right)
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During March 1983, F-16XL 75-0749, had its demonstrator markings painted over to give it a more operational
appearance. A slight difference in the shade of gray is apparent in many photos during this timeframe. By October
1983, the fuel spray from numerous air refueling missions began to strip the gray from the upper fuselage and
tail of the aircraft. It would be another year before the aircraft would receive a complete repaint. (Keith Svendsen)
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The soft, feathere edge of each shade of gray in the Splinter paint scheme is easi-
ly discernible in these images of 75-0747 taken in October 1983. (Keith Svendsen- above both)

S = ; ol —

F-16XL, 75-0749, departs and returns to Edwards AFB during 1 of 3 brief, performance test flights on 28 Oc-
tober 1983 with 2-370 gallon wing tanks, and 6-SUU-65 weapon stores. (Keith Svendsen- both above)
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Streaming its distinctive gold braking parachute, One of the many unique test aircraft on display
F-16XL, 75-0749, comes in to land at Edwards AFB after at the annual Open House at Edwards AFB in Oc-
a brief test mission on 28 Ocober 1983. (Keith Svendsen) tober 1983 was F-16XL, 75-0747. (Tony Landis)
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Lt. Col. Marty Bushnell and General Dynamics pilot, Kevin Dwyer, performed 3 test flights on F-16XL, 75-
0747, between 14 and 16 December 1983 with an F-16 Forward Looking Infrared (FLIR) demonstra-
tion pod attached to the left side of the inlet. Only XL-2 was equipped with load stations on each side
of the inlet and this was the only time an F-16XL carried a store in this location. (Sheryl Tierney collection)
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F-16XL, 75-0749, taxi’s
out for another test mis-
sion from Edwards AFB.
The difference in gray
paint over the original
demonstrator scheme
shows up well. (Sher-
yl Tierney collection)

Sporting a fresh coat of paint, F-16XL 75-0749 is equipped W/th the spin chute assembly for addition-
al high AoA testing on 7 August 1984, piloted by Lt. Col. Edwin Thomas. (Ke/th Svendsen- both above)

Overhead view of F-16XL 75-049 after receiv- XL 2 over the barren Mojave Desert durmg a test
ing new paint. Note the walkway striping is mission out of Edwards AFB. (Tom Grindle collection)
more subdued and the refueling receptacle strip-
ing has been removed. (Sheryl Tierney collection)
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Climbing like a homesick angel, F-16XL 75-0749 pushes through the high cloud deck

above Edwards AFB during a Winter 1984 test mission. (Sheryl Tierney collection)
RPTH W

F-16XL 75-0749 passes low through a snow-capped
W mountain range around Edwards AFB during a
8 \Winter 1984 mission. (Sheryl Tierney collection)
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The 3 photos on this page show F-16XL 75-0749 performing an AGM-65 Maverick missile fir-
ing rehearsal flight on 26 March 1985. (AFTC History Office- top 2; Sheryl Tierney collection- above)

Opposite page, the single missile firing of a Maverick missile on 29 March 1985. (Lockheed Martin- all)
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F-16XL, 75-0747, is captured by the wing cam-
era on an opposing F-16B during an Operation-
al Utility Evaluation flight. (Robert Wetherall col-
lection- right; Craig Kaston collection- 2 below)

Advertising road sign along Highway 14 heading Yo Edwards Air

towards Edwards AFB in 1983. (Lockheed Martin) FOI‘CE Bas?_ _

(WESTERKD) . =l
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The two-seat F-16XL was returned the General Dynamics on 28 January 1985 for installation of
the Large Normal Shock Inlet (LNSI). While there, cracks were discovered in the base of the rear
spar of the vertical stabilizer requiring its removal. With modifications complete, the aircraft re-
ceived a fresh coat of paint and was ferried back to Edwards AFB on 28 June 1985. (Lockheed Martin)

b
With both F-16XL’s parked together at Edwards AFB, a good comparison can be made between
the standard inlet on 75-0749 (left) and the LNSI on 75-0747 (right). (Sheryl Tierney collection)
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14 August 1985 was the beginning of the end for the Air Frce test program n the F-16XL. Prior to
the ferry flight to send XL-1 back to General Dynamics at Ft. Worth for placement into flyable stor-
age, both aircraft were flown in formation around the skies of Edwards AFB. (AFTC History Office- all)
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By the time F-16XL 75-0747 flew to|
General Dynamics for storage, the|
two aircraft had a combined total
of 798 flights for 939.7 hours; XL-1
had flown 437 times for 532.6 hours
while XL-2 made 361 flights for
407.1 hours. (AFTC History Office)
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Prior to being placed in flyable storage, a Modular Recon-

naissance Pod, designed for the F-16 fleet, was mounted
on the centerline station of XL-2. It appears the aircraft
was taxied in this configuration, but no record was found
of it being flown. (Lockheed Martin via Mike Moore- all)
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TECHNICAL DETAILS

ALL THE GOOD STUFF
AIRFRAME

Design Approach

i # RETAIN HIGH VALUE SYSTEMS/EQUIPMENTS

— MSIP 11/l Avionics
= Engine

« EXISTING LOGISTIC SUPPORT & TRAINING
BASE RETAINED (34%)

* Modularity Aliows Major =" CRANKED-ARROW WING
Compenent Changes with

Local Modification Only « Developed Jointly with NASA

* improved Aerodynamics
* Changed Paris Only 11% @ * New, Lower Dr
X By, Waeapon
& F-16C Unit Flyaway Cosl Carriage Concepl

= More Fuel with No Drag Penalty

= Alrirame and Weapons Integrated During
Initial Design

B N " T - - + Best Combination of Necessary Mission Requirements
Basic 3-view illustration of a single-seat F-16XL mi- » Range-Payload  » Survivabilily _Flying Qualities;

nus the wingtip missile rails. (Lockheed Martin) Designed early as a modular system, the F-16XL made
use of many F-16C/D components. (Lockheed Martin)

F-16XL - A Straightforward Airframe Modification

High Value Components Retained . . . 88% of F-16C

o U Py Cost : dification of F-1
i = F-16F(XL) Modification of F-16

FEEILAGE CHANGES MADE AT
MANUFACTURING SPLICESTARLARS

Enisting Logistics
Suppat & Training
Bade Retained (92%)

WANG BOLTE ON AT
EXIRTinG Fuld LAt

Wing Bolis on Al Existing
Fus+lage Atiach Points

» DISTRIBUTION OF

»
et FLyamAY cosT [ =
L mE = ey
o IO
AIRFRANE
Adelh SUBE T TEMS AVIONICS enaine
« RETAINED . 12 by

n- EHADED COMPOMINTS ARE
STRANE MODIFIED T8 PANEL Of SR
MATCHWING CONTOUN

The F-16XL used 72 percent of the F-16C/D airframe
and 100 percent of the avionics. (Lockheed Martin) Major component breakdown showing the 2 spliced
sections and new XL wing design. (Lockheed Martin)
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@mx” F-16F(XL) Flight Demonstration

o o1 Fma
— T —

Dimensional illustrations for the single-seat (above, left) and dual-seat (above, right) F-16XL de-
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1 # a mocunsan sTucTusE
laxs WERCURR L ST )

Parts breakdown of the single-seat F-16XL design showing much of the internal design struc-
ture. Note this illustration has the single-seat design as the F-16E. (Lockheed Martin)

This parts breakdown of the two-seat F-16XL sws the aircraft with a full load of cluster bombs, AM-
RAAM and Sidewinder missiles, as well as LANTIRN pods on the intake stations. (Lockheed Martin)
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I USABLE F-384 FS0 iTEM
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F-16 DRF INTERNAL ARRANGEMENT

Figure 5-2 shows the location
of systens and avionics

aute

equipment on the F-16 DRF aircraft

L
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Detail

106

illustrations

showing

the

structural modifications required for the F-16XL conversion,
and internal structure & sectionals of the two-seat, dual-role fighter design. (Lockheed Martin)
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Numerous removable access panel were built into the XL design for ease of maintenance. Locations on the sin-
gle-seat aircraft are shown with their panel numbers, and types, in the illustrations above. (Lockheed Martin)

-

Lower antenna placement differed between the two The two-seat F-16XL has access panels on the fore
aircraft. XL-1 (top) retained the blade antenna beneath and aft fuselage that are specific to that airframe as
the inlet while XL-2 (above) was moved aft near the tail shown in the illustration above. (Lockheed Martin)
hook to prevent LANTIRN interference. (Keith Svendsen)

Angle of Attack Probe \ :

Pitot Probe

Various probes located on the left and right sides of the forward fuselage on the F-16XL include Angle-of-At-
tack, Total Temperature and Pitot probe. Note ‘Do Not Paint’ stencil on radome. (Keith Svendsen- both)
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Walk-around detail imagery of both F-16XL aircraft showing external surfaces and access panels in good de-
tail above and the following 2 pages. (Tony Landis- color photos; Keith Svendsen-black & white photos)
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Data Package Location

WL R

ey e —

VOLLME AVAILABLE FOR
INSTRUMENTA THON EQUNPMENT
APPROX 10 CUBIC FEET

INSTRUMENTATION EGUIPMENT
FOR F-16F(XL)-2

' VOLUME AVALABLE FOR WSTRUMENTATION
ECUIPMENT APFROX 8.5 CUBIC FEET

INSTRUMENTATION EQUIPMENT
LOCATIONS
FOR F-16F(XL)-1

The illustration at top left shows internal instrumentation locations. Note both variants referred to as F-16F.

!

4
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INFLIGHT

FWD RES.

AN FWD FUEL SYSTEM
Y [[] AFT FUEL SYSTEM

gy
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L
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The internal wing structure of the F-16XL is shown in the illustrations above and top right. (Lockheed Martin)

e

The 10 internal fuel tank locations are shown above and
fuel tank plumbing illustration at left. (Lockheed Martin)
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The wing is made up of graphite polymide composite skins attached to an aluminum  under-
structure, each incorporating independently-actuated elevon and aileron for pitch and roll con-
trol. Leading edge flaps are installed outboard on leading edge sweep break. (Tony Landis)
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Wing hardpoints were built into the underside of the wing for the arriage of additional weapons or
fuel tanks, while the fuselage is modified to allow for semi-submerged AMRAAM missiles. (Tony Landis)

Unique to both F-16XLs is the ‘throttle|
bump’ on the left side of the forward fu-| *
selage. This bump allows clearance for
the throttle rotation connection, which is
covered on standard model F-16’s by the
wing leading edge chine. (Mike Valdez)
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The dorsal fairing of the vertical stabilizer contained a Norwegian-type drag chute system with an in-
creased area of 19-foot diameter, gold-color canopy. (Lockheed Martin- above left; Tony Landis- 2 above)
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F-16XL, 75-0749, was taken out of service for 10
days in late January 1983 for installation of a spin
chute assembly prior to high AoA testing. (Lock-
heed Martin- above; Tony Landis- 2 at right)
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COCKPIT AND EJECTION SEAT
F-16XL-1 Cockpit Arrangement F-16XL-2 Cockpit Arrangement

| 1 LEGEND

] i H

! Z7Z73 MEW MODIFIED/OPTIORAL
CONTROLS

J.-’.:f
,r i !
_jfr; -'.H —

The pilot’s cockpit on both F-16XL prototypes was similar in arrangement to production F-16A with only minor
changes for test instrumentation and weapon controls as noted in the illustrations above. (Mick Roth collection)

LEGEND
A E ; | 7777 MEw /MOOIFIED/0PTIGMAL
y CONTEMS

Instrument pae/and Heads-Up Display (HUD) details of F-16XL, 75-0749, at the end of the NASA
flight test program show little has changed from the initial cockpit arrangement. (Tony Landis)
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Left and right side cockpit consoles, Aces Il ejection seat and aft cockpit area

details of F-16XL, 75-0749. The custom red cover, and black, sheep skin pad-
ding on the seat were unique to the NASA flight test program. (Tony Landis)
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McDonnell Douglas ACES Il zero/
zero ejection seats were used in
both F-16XL test aircraft. These are
the same seats used in the stan-
dard F-16A/B. (McDonnell Douglas)

Rocket-propelled F-16 ejection seat test of the McDonnell Douglas ACES Il ejection seat at the High-

Speed Test Track, operated by the 846th Test Squadron at Holloman AFB, New Mexico. (USAF Photo)
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Just like production F-16 aircraft, the ACES Il ejection seats
in both F-16XL prototypes were angled back 30 degrees

to mitigate the effect of high G-forces. (Lockheed Martin)
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The two-piece plastic canopy used on the F-16XL was iden-
tical to those on the standard F-16A/B models. An inflat-
able pressurization seal on the cockpit sill mates with the
edge of the movable canopy, while a non-inflatable rub-
ber seal on the canopy prevents water entry. (Tony Landis)
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Canopy control loca-
tions for XL-2 were
the same as those
for the F-16B. (Mick
Roth collection)

Comparison of the
pilot  cockpit cau-
tion light panels for
both F-16XL aircraft.
(Mick Roth collection)
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Forward and cockpits of F-16XL, 75-0747 as they looked hort/y after  deliv-
ery to NASA Dryden Flight Research Center at Edwards AFB, CA in February 1991. (NASA)

The same views taken in September 1993 show ery little change in the overall arrangement. (NASA)
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The series of images on this page and the following page show the front and aft cockpits of XL-2 in
July 1996, near the end of the NASA test program. Note the addition of the white GPS antenna in front
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PROPULSION AND LNSI

Powering F-16XL 75 0749 throughout the entvre test program was a Pratt & Whitney, F100-PW-200 af
terburning turbofan engine capable of providing approximately 24,000 Ibs maximum thrust, simi-
lar to those used in the basic F-16 (Pratt & Whitney- Top 2; USAF- above left; Keith Svendsen- above right)

F101-GE 102 ENGINE

CORE
FAN COMPRESSOR] TURBINE  AFTERBURNER EXHAUST
SECTION COMBUSTOR SECTION SECTION NOZILE

CONTROLS AND ACCESSORIES

Initially powering F-16XL, 75-0747, was a General Electric F101-GE-102 afterburning turbofan sim-
ilar to those used in the B-1B Lancer. (USAF- middle left; Keith Svendsen- middle right; GE- 2 above)
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During June and July 1984, XL-2 was back at General Dynamics for installation of the GE F110-GE-100 ‘Slimline’ en-
gine. This prototype version of the F110 provided additional thrust to the aircraft, but engine issues during the test
programrequiredatleast 2, unscheduled, emergencylandings onthelakebed at Edwards AFB. Priorto delivering the
aircraftto NASA, the F110-GE-100wasreplaced withthe F110-GE-129. (GE-top 2 and above, right; USAF-above, left)
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The final significant modification to the F-16XL occurred during the first half of 1985, when General Dy-
namics technicians installed the Large Normal Shock Inlet (LNSI). The LNSI provided an 8 percent increase
in the throat area of the inlet. The combination of F110 engine and LNSI gave XL-2 the ability to ‘Super-
cruise’ (continuous supersonic flight without the use of afterburner), though the Air Force requested GD to
keep that information quiet as to not affect the upcoming Advanced Tactical Fighter program. (Tony Landis)
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There
F110

was no
‘Slimline’

discernible external difference in the engine

and F110-GE-129

engines.  (Keith  Svendsen-

GENERAL DYNAMICS
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exhaust

top

left;

nozzle of the GE
NASA- top right)

General Electric took
out a two-page ad
featuring the F-16XL
for their new F110
engine in the Novem-
ber 1983 issue of Air
Force Magazine. (GE)
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LANDING GEAR

The nose landing gear on both F-16XL aircraft was the same as that utilized by the F-16A/B. The nose gear
retracts aft with a 90-degree mechanical wheel twist into the wheel well. The torque arm can be dis-
connected so that the nosewhell can be turned beyond the steerable range for towing. (Tony Landis- all)
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Initially, the main landing gear on both F-16XL’s was weight-limited to 36,000 pounds, but received an up-
grade to 48,000 pound capacity within 6 months of the beginning of flight testing. (Lockheed Martin)

els on F-16XL,

NASA retained the black wheels for a short time but eventually changed to white whe
NASA 849 in April 1
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One system that required on-go-
ing modifications throughout the
test program was defining a suit-
able wheel, brake, and tire combi-
nation. This system went through
numerous iterations prior to find-
ing the correct combination pri-
or to the end of the Air Force
test program. (Tony Landis- all)
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The main landing gear on XL-2 went through the same modifications as XL-1. (Tony Landis- all)
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PAINT AND MARKINGS

The paint scheme used on F-16XL, 75-0749, was similar to standard F-16A’s of FS36375 light gray bot-

tom, FS36270 gray upper forward fuselage and FS36118 dark gray upper aft fuselage with the ad-

dition of red, white & blue demonstrator markings.

F-16XL 75-0747 was painted with FS36375

on the bottom while the top was a custom mix of 75 percent FS36375 and 25 percent FS$36118.

Both F-16XL aircraft initially car-
ried red, white & blue demonstra-
tor markings and custom tail art on
both sides. (Keith Svendsen- right)

GENERAL DYNAMICS

S /614

GENERAL DYNAMICS

AR\ \ &

The dedicated walkway
striping and aircraft sten-
ciling are shown in the 2
illustrations above. (Lock-
heed Martin- 2 above)
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The gray walkway strlpmg and other stenciling applied over the FS36118 dark gray and blue were
FS36231 gray. When the demonstrator markings were painted over in March 1983, the verti-
cal stabilizer received a coat of FS$36270 gray (Lockheed Martin- top, /eft Keith Svendsen- top, right)

From mid-February to
mid-March 1983, XL-1
carried Pratt & Whitney
emblems on the low-
er aft fuselage near the
engine exhaust. (Keith
Svendsen- 2 at left)

GENERAL DYNAMICS

All walkway stripingandstenciling on XL-2 was painted in FS36118 dark gray. ’”‘{Ff"" > __E_ ;_;..,..-.—. .;. :
The demonstrator tail art differed from XL-1 by having smaller General Dynam- ~ LR
ics text. (Lockheed Martin- above & lower right; Keith Svendsen- above, right)
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The Splinter Camouflage, or ‘Ferris Scheme’, applied to F-16XL, 75-0747, consisted of 6 distinct shades of
gray with false canopy and tail painted in white and black. The grays consisted of FS36118, 36270, 36320,
36375 and custom mixed 50/50 of 36118 & 36375, and 25/75 of 36118 & 36375. (Lockheed Martin- all)
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Upon receiving the Splinter Camouflage, F-16XL, 75-0747 wore a light gray serial number on the tail. The tail num-
ber wentto a darker gray for a while, but back to light gray after receiving new paintinJune 1985. In addition to the
tail number, national insignia and engine warning stripe were added to the bottom of XL-2. (Keith Svendsen- all)
o XL-2 was repainted after receiv-

ing the LNSI modification and a

& gray stripe was added to the lip of

'e’-',i . the intake to designate the modi-
. | fied structure. (Keith Svendsen- left)

General Dynamics delivered F-16XL 75-0749 to NASA with white F-16XL tail art applied. NASA prompt-
ly removed the art and replaced it with the NASA ‘wurm’ and new ‘849’ tail number in red. A small ‘Looney
Toons’ Tasmanian Devil adorned the nose gear door for a short time after delivery to NASA. (NASA- 3 above)
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General Dynamics repainted XL-2 in a fanciful red, white & blue scheme prior to turning the air-
craft over to NASA. Upon receiving the aircraft, NASA changed the tail number to ‘NASA
848" and added the Tasmanian Devil mascot logo to both sides of the intake. (NASA- all)

ready in use. Then changed it to 846 for the delivery flight (middle), before becoming NASA 848. (NASA- all)
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NASA Dryden loaned XL-1 to NASA Langley Research Cen-
ter in Virginia for a year. While there, it received a strik-
ing black, yellow, white & gray paint scheme with NASA
‘Swoosh’ on the tail (top left). Just prior to returning to
Dryden, the yellow stripes along the wing leading edge
were painted over (top right). During separate tours of
NASA Dryden, Apollo 11 astronauts Neil Armstrong and
Buzz Aldrin autographed the aircraft. (NASA- 2 at top;
Tony Landis- 4 in middle; Mike Valdez- bottom, right)

GENERAL DYNAMICS
[F=16XL




WEAPONS
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The F-16XL aircraft were designed to carry a va- The primary air-to-air mission load consisted of
riety of air-to-air and air-to-ground weapons as an AIM-9 Sidewinder on each wingtip and 4 dum-
shown in the illustration above. (Lockheed Martin) my AIM-120 AMRAAM missiles. (Keith Svendsen)
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AMRAAM missiles were carried in conformal sta- Each wing had provisions for up to 8 single-load py-
tions built into the lower fuselage. (Lockheed Martin) lons or two tandem-load pylons. (Lockheed Martin)

A typical air-to-ground mission load consisted of 12-Mk82,
500 pound, free-fall, gravity bombs attached to Lode 14 wing
pylons. (Lockheed Martin- above; Keith Svendsen- right)
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| This mission on 13 October

1982 carried 6-Mk82 practice
bombs and tested the release
of a single bomb while flying
at 500 knots and 1500 feet al-
titude. Note the camera pods
attached to the trailing edge
fairings. (AFTC History Office)

s
W

o | -

During this flutter test mission flown by Alex Wolfe and Lt. Col. ‘Joe Bill’ Dryden on 12 July 1983, the aircraft

carried 2 Mk84, 2,000 pound practice bombs under each wing (above left). The wing pylon (above right)

could be used for either weapons or fuel tanks, depending on the requirement. (Lockheed Martin- both)

fo

Six CU-praﬁe cluster bombs and 2-370 gallon wing takes XL-2 during a test mission on 14 July
were loaded aboard F-16XL, 75-0749 for this performance mission 1983 with 12-Mk82 bombs and 2-370
flown by Lt. Col. Ed Thomas on 16 December 1982 . (Keith Svendsen) gallon wing tanks. (Lockheed Martin)

GENERAL DYNAMICS
[F=16XL

137



F-16XL Weapons Stations

LEGEND:
[ 100018 capaciTy

[ 20001 capaciTy

TOP VIEW

M Lanminn staTiONs

Weight limitations of each hard-
point are noted in the illustra-
tion at left. (Lockheed Martin)

Both F-16XL aircraft performed test missions
with wingtip fairings replacing the Sidewind-
er missiles launch rails. (Lockheed Martin- both)

Air Combat Maneuvering Instrumentation (ACMI)
pods were carried by both aircraft during Operation-
al Utility Evaluation (OUE) missions. The pods were
borrowed from Nellis AFB, NV, as Edwards AFB of-
ten had none available. (Keith Svendsen- 2 at left)
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Like the rest of the F-16 fleet, the
F-16XL was equipped an M61A1,
six-barrel, Gatling gun capa-
ble of firing up to 6,000 rounds
per minute. (General Dynamics)
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F-16F(XL) Test Store Loadings
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MISCELLANEOUS

F-16 DRF PRODUCTION

General Dynamics proposed production layout showing the modular assembly process required to set
up the dual-role fighter production line at General Dynamics facility in Ft. Worth, TX. (Lockheed Martin)

F-16F(XL) Demonstration Aircraft Flight Activity
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NASA RESEARCH

FOLLOW-ON TESTING

After spending 4 years
in storage, F-16XL 75-
0749 required only a
single Functional Check
Flight (FCF) at Gen-
eral Dynamics before
making the NASA de-
livery flight the follow-
ing day on 10 March
1989.  (NASA-  all)

NNASA
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As seen in these images taken on 21 July 1989, NASA technicians immediately went to work installing the small
laminar flow wing glove on the left wing of XL-1, soon to be bearing serial number NASA 849. (Lockheed Martin)

Though undergoing modifications, NASA took time out to button up XL-1 and place it on static display at the
annual Edwards AFB Open House during October 1989. (Keith Svendsen- above, left; Tony Landis- above, right)
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play at Edwards AFB on 5 July 1990. (Keith Svendsen)

The cockpit of F-16XL NASA 849 as it looked on 6 Novem-
ber 1989 during wing glove install. (Lockheed Martin)

The active glove man-
ifolds and plumbing
(right) and overall

view of outboard stat-| —<#
ic orifice row of NASA|&
849 on 13 November| {
1989. (NASA- 2 at right)} 3

[P gy
L i | -

T L

With the laminar flow wing glove installed, NASA 849 undergoes ground instrumentation checks
inside hangar 4826 at NASA Dryden Flight Research Center in April 1990. (NASA- 2 above)
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Technicians cover the wing glove during early morning Ground crewstow NASA 849 backto its hangar after test-
ground testing of NASA 849 on 10 April 1990. (NASA) ing. Note wheel chocks hanging from left wing. (NASA)

S g S R g ~ il
NASA test pilot Steven Ishmael takes F-16XL, NASA 849 up on its first Functional Check Flight (FCF) on 3 May 1990.
While adding the laminar flow glove, the small strakes on the wing upper surface were removed. The medium gray
panel in front of the in-flight refueling receptacle covers the suction pump assembly for the wing glove. (NASA- all)
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F-16XL NASA 849 during its first FCF on 3 May 1990, after the supersonic laminar flow control (SLFC)
wing glove modification. Note the aircraft retains the spin chute mounting assemblies. (NASA)

: s X '

NASA Dryden family portrait on 28
McDonnell Douglas F-15A, General Dynamics F-16XL, 3- McDonnell Douglas F/A-18’s, Northrop T-38A, Lockheed
F-104G, Orbital Sciences Pegasus rocket, Boeing NB-52B, Lockheed SR-71A and Boeing 747 Shuttle Carrier. (NASA)
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GENERAL DYNAMICS

The two-seat F- 16XL“ is rol/ed out f the pa/nthangar at General Dam/cs after receiving a flashy, new NASA
paint scheme and NASA tail art. The GD text on the tail would be painted over shortly after delivery. (NASA)

On this page and the following, the second F-16XL is ferried from Ft. Worth, TX, to NASA Dryden Flight Research
Center, CA on 12 February 1991 by ‘Joe Bill’ Dryden, who retired from the Air Force and became a pilot for General
Dynamics. Note the aircraft carries only 2 dummy AMRAAM missiles for CG ballast, also painted blue. (NASA- all)
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A series bf buty shots taken of F-16XL, NASA 848 on 14 February 1991, prior to the begin-
ning of a series of modifications for the supersonic laminar flow control program. (NASA)

p—

e e ==
I - e

—

Lk |----J.t-l “.umnml
b O W | i

' I Tl g
£ e

Inside NASA hangar 4826, the process of installing instrumentation begins on NASA 848 on 18 April 1991.
Note the M2-F1 lifting body in the background (above, left) and F-16XL NASA 849 (above, right). (NASA)

SLFC turbo-compressor and orange test F-16XL NASA 84highover the Mojav Desert during

instrumentation  installation in  F-16XL, an SLFC test mission on 23 August 1991. (NASA)
NASA 849 on 17 May 1991. (NASA)
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Some SLFC test missions were extended through the use of in-flight aerial refueling as shown in the
middle photo, as F-16XL NASA 849 takes on fuel from a KC-135 flying out of Beale AFB, CA. (NASA)
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With its speed brake partially open, a safety chase F/A-18A, NASA 841, pulls in close to
F-16XL NASA 849 during a test mission near Edwards AFB on 11 September 1991. (NASA)

The front and aft cockpits of F-16XL, NASA 848, on 18 October 1991, show some instru-
ment changes required for the Supersonic Laminar Flow Control program. Note the weap-
on control panel has been removed from the front instrument panel (above left). (NASA)
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When NASA recelved the Lockheed SR-71 Blackbirds for test'mg, the 2 F-16XL’s were relocated from han-
gar 4826 to hangar 4801. Note the difference between the two 8’s on the tail of XL-2. (Tony Landis)
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NASA  maintenance technicians and instrumentation personnel inside hangar 4801 are
busy preparing the F-16XL’s for their next research mission during May 1992. (Tony Landis)
Tabi o ] ]

Jdramp at NASA DFRC with an F/A-
18and F-104 (above, left) prior to
being towed back toits hangar at
| the end of the day. (Tony Landis)

With a bright red, Dynamic Engineering Inc. (DEI) flutter exciter mounted on the left Sidewinder mis-
sile rail, NASA 848 performs another test mission from Edwards AFB on 27 February 1992. (NASA)
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The use of the DEI flutter exciter on
the wingtip of the F-16XL’s, provides
dynamic force input to stimulate
structural vibration modes. (NASA)

F-16XL NASA 848 on the Edwards AFB en-
gine test stand on 6 March 1992. (NASA)

= i e A P
F-16XL NASA 848 during a test mission on 9 March 1992. Note the forward canopy section is clear
while the aft canopy section is gold-tinted. A common practice on early two-seat F-16’s. (NASA)

GENERAL DYNAMICS 153
[F=16XL



In the 5 photos above, NASA 848 receives a pas- Active SLFC wing glove on F-16XL NASA 849 with instru-
sive wing glove modification and associated in- mented strip tubes installed on 28 August 1992. (NASA)
strumentation during July & August 1992. (NASA)

GENERAL DYNAMICS
[F=16XL




F-16XL NASA 849 perrms a pass over Rogers Dry Lake at Edwards AFB and NASA
Dryden Flight Research Center during a research flight on 3 September 1992. (NASA)
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F-16XL NASA 849 receives fuel from a visiting KC-135E during another flight on 14 September 1992. (NASA- all)
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NASA remed the wing glove assembly an as- Inthis artwork by Judy Fulks Sjogren, the F-16XL morphs
sociated instrumentation from NASA 849 between intothe High Speed Civil Transport (HSCT) to show the di-
September and November 1992. (NASA- 5 above) rectcontributionstothe HSCTprogram. (NASA-5above)
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F-16XL NASA 849 was loaned to NASA Langley Research Center in Hampton, VA from April to Novem-
ber 1994. While there, it received a striking black, yellow, gray and white paint scheme. (NASA Langley)

Lead sheet instrumentation strip on modified F-16XL NASA 848 takes on fuel from a KC-135 Strotank—
wing of NASA 848 taken 15 January 1993. (NASA) er during a research mission on 21 January 1993. (NASA)

side view taken on 21 January 1993. (NASA) lines up on final approach on 21 January 1993. (NASA)
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With its gold parachute streaming and speedbrakes deployed, F-16XL NASA 848 comes in
to land on Edwards AFB runway 22 at the end of a test mission on 21 January 1993. (NASA)

Heavy rains in 1993 flooded the normally

dry lakebeds around Edwards AFB rendering

them unusable for several months. (NASA)

I =F

Marta Bohn-Meyerwas a well-liked and highly respected
engineer at NASA Dryden. When she flew in the aft seat
of the F-16XL, the ground crew added ‘Marta’ and ‘Mar-
ta’s Pilot’ names to the left side of the aircraft. (NASA)

o

The modified right wing and missing wing strakes arevis- Barely visible in this photo taken on 21 February 1993
ible in this view of NASA 848 on 3 February 1993. (NASA) are the white main gear wheels on NASA 848. (NASA)
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Temporary templates for the SLFC wing glove are
placed on NASA 848 on 24 February 1993 (left).
F-16XL NASA 848 takes on fuel during a research
mission on 26 March 1993 (above). (NASA- both)

KC-135 Stratotanker units rotat-

ed through Edwards AFB since they

: did not have a permanently-as-
- signed refueling unit. The KC-135E
refueling NASA 848 above, is from
Barksdale AFB, LA. (NASA- both)

-

e Greeting commuters driving into Edwards AFB
NASA 848 is seen ﬂymg over one of the flooded glong a flooded Rosamond Lake during this time
lakebeds around Edwards on 30 March 1993. (NASA) was the fictional Rosamond Sea Monster. (NASA)
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NASA flew both F-16XL’s together only once during the 11-year flight test program, during a flight
on 1 April 1993. Unfortunately they did not include a photo chase aircraft to capture the event, in-
stead the two are flown behind a KC-135 tanker (top, left), a shot from the aft seat of F-16XL
NASA 848 (top, r/ght) and from the ground dur/ng a NASA Center flyover (2 above). (NASA- all)

During May and June 1993, NASA technicians added more instrumentation, a modified lead-
ing edge, gun bay cover and shock fences under each wing to F-16XL NASA 848. (NASA- 6 above)
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Prior to the SLFC modifications, NASA 848 performed in-flight son- The NASA project team for F-16XL 848
ic boom testing with SR-71A NASA 844 on 28 July 1993. (NASA) poses for a photo on 30 July 1993. (NASA)

[ Aeex Region
(5] Passive Giove, Right wing

The Supersonic Laminar Flow Control (SLFC) wing glove assembly required an extensive modification to the
F-16XL airframe. In addition to the active suction glove, it required a passive glove section on both wings. (NASA)

e ———
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Modifications to NASA 848 began in July 1993 and con-
tinued over the next two years. The forward struc-

ture for the new wing is shown above. (NASA- all)
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Before returning to NASA
Dryden on 28 November
1994 (top right), NASA 849

poses with other aircraft |

at NASA Langley in Virginia
(above). After arrival, the
F-16XL is towed to hangar
4826 (right) and parked next
to AFTI/F-16, 75-0750, while
Rockwell’s X-31 flies over-
head (below). (NASA- all)
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Aviation photographer, Judson captured F-16XL NASA 849 pulling in behind the KC-135 tanker over

the snow-capped mountains near Edwards AFB in December 1994 and donated the imagery to NASA. (NASA)

NASA 849 poses for
—| the camera in front
;i? of NASA Dryden han-
W gar 4826 on a beau-
nememmm— tifu| winter morning
s ; WY in the desert on 5 De-
e HURHHRTING i U cember 1994. (NASA)
- gy 1Hh R RRARLE
T s " WAL

e
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The F-16XL was an ele-
gant aircraft from any
angle as shown in these
images taken on 5 De-
cember 1994. (NASA)

| The NASA ground crew

for NASA 849 included:
L-R- Art Cope, Robert Gar-
cia, Rich Kelly, Dale Ed-
minister, Susan Ligon and
Randy Wagner. (NASA)
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From February through April 1995, NASA 849 per-
formed in-flight sonic boom testing with SR-71A
NASA 844. NASA test pilot Steve Ishmael performs
a dramatic departure on 15 February 1995 (top),
and near-perfect flying pickup with the SR-71 on
25 February 1995 (above). Streaming its unique
gold parachute, NASA 849 comes in to land at Ed-
wards (right). (NASA photos by Tony Landis- all)
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In February 1995, NASA Langley Research Center transferred ownership of their F-16A, NASA 516, to NASA
Dryden. The 3 single-seat F-16’s in NASA Dryden’s fleet were positioned together on 2 February 1995. The
F-16A was the only civil-registered F-16 at the time, and quickly received the new tail number NASA 816. (NASA)

With a black dum-
| my Sidewinder mis-
sile on each wingtip,
NASA 849 comes in
to land at Edwards
AFB. (Tony Landis)
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Sonic boom test missions often began with early morning preflights on a busy NASA ramp with the air-
craft involved. From front to back are the Lockheed YO-3A, McDonnell Douglas F/A-18B, General Dy-
namics F-16XL NASA 849, McDonnell Douglas F-15C, Lockheed SR-71A and Boeing NB-52B. (Tony Landis)

Preflight checks began before sunrise while the des-
ert air was still cool (top). NASA test pilot Steve Ish-
mael taxis NASA 849 by SR-71A, NASA 844, (mid-
dle) in preparation for departure from Edwards
runway 22 (right) in April 1995. (Tony Landis)
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F-16XL, NASA 849, performed
numerous test missions during

L April and May 1995. The pilot

often kept the landing para-
chute attached until they tax-
ied off the runway to prevent
the ground crews from hav-
ing to retrieve it. (Tony Landis)
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time during a sonic boom test flight on 22 March 1995 to acquire
good still and video imagery for public relations use, as seen on the photos above and on the previous page. The
F-16XL flew in close formation with SR-71A and also in the below and behind position for sonic boom testing. (NASA)

GENERAL DYNAMICS
[F=16XL




Dramatic low-angle view of F-16XL, NASA 849 inside hangar 4826. (Tony Landis)
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Top, front view of F-16XL, NASA 849 inside hangar 4826. The photo shoot had to be cut short due the
landing of Space Shuttle Endeavour at Edwards AFB after STS-67 on 18 March 1995. (Tony Landis)
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Lockheed acquired General Dynamics Tactical Aircraft Division in 1993, and merged with Martin Marietta Compa-
ny in March 1995. Therefore, the 3 primary aircraft involved in the NASA sonic boom test program were the Lock-
heed SR-71A, NASA 844, Lockheed F-16XL, NASA 849 and Lockheed YO-3A, NASA 718 with wingtip-mounted micro-
phones. During this timeframe, the YO-3A ‘Quiet Star’, was still assigned to Ames Research Center at Moffet Field,
CA, which explains the 700-series tail number. It transferred to NASA Dryden in June 1997 and became NASA 818
before being sold by government auction to the Vietnam Helicopter Museum in Concord, CA in April 2015. (NASA)
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Boeing completed assembly of the SLFC wing glove and delivered it to NASA on 17 December 1994 (top 2). NASA
technicians quickly went to work installing the wing glove attachment fittings to NASA 848 (middle 4). Once the ad-
hesive cured, the attachment fixture was removed and passive glove fairings installed in March 1995. (NASA- all)

e
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(top left) required load test verification. The suction
glove was removed (left) and each fitting was cleaned
of excess adhesive (middle left). NASA instrumentation
technician, Bill Lokos, uses a calibrated pull assem-
bly to test each pad on 14 April 1995 (above). (NASA)
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Test instrumentation and the associated orange wire
dominated the interior of the F-16XL with the wing
glove installed (top left). The turbo compressor ex-
haust vented out the right side of the aircraft (top
right). A larger shock fence under the left wing re-
placed those on both wings. Note the Tasmanian
Devil logo on the inlet. (above). NASA added test
instruments to the upper left side of both front and
aft cockpit control panels. (2 at right) (NASA- all)
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NASA aircraft maintenance chief, Tom Grindle, drives the tug pulling F-16XL, NASA 848, into position for
the photographer. The significant change of shape to the left wing is readily noticeable in this view. (NASA)
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The asymmetric design of the wings on NASA 848 during the SLFC program show up well in this view. (NASA)
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Boeing and  Rockwell
were responsible for the
design and manufacture
of the active SLFC titani-
um wing glove (top left).
The suction portion of the |
wing glove contained over | &
10 million, laser-drilled
holes (top right). The la-
ser-drilled holes were not
visible to the naked eye at
any reasonable distance.
Note the Tasmanian Dev-
il logo was removed from
the aircraft prior to flight
testing (right). (NASA- all)

First flight of NASA 848 with
the SLFCwing glove took place
on October 13, 1995. NASA
research pilot, Dana Purifoy
departed from and returned
to, Edwards runway 04. The
back seat remained empty for
this first test mission. (NASA)
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Despite making its first flight
on ‘Friday the 13th, this mis-
sion of the SLFC project us-
ing F-16XL NASA 848 was rel-
atively uneventful. (NASA- all)
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ASA research pilot Dana Purifoy brings F-16XL NASA 848 in for a landing at the end of the first flight with
the SLFC wing glove on 13 October 1995. The white & black main wheels are noteworthy (top 2). (NASA- all)
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A very proud F-16XL Supersonic Laminar Flow Control (SFC) project team pose with the aircraft at NASA
Dryden Flight Research Center after the completion of the successful first flight on 13 October 1995. (NASA)
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The first supersonic test flight took place on 22 No-
vember 1995 with Dana Purifoy at the controls. One
of the many instruments added to NASA 848 was
a charging patch particle detector placed on the
leading edge of the vertical stabilizer. (NASA- all)

LAMINAR FLOW CONTROL
XL-1 ~ XL-Z2

CHARGING PATCH
PARTICLE DETECTOR

o
/
ra
# NOIPGH i LJ CHARGE RATE
I LPLIFIER
’

SUPPUHT INSTRUMENTATION EXISTING AMD FLT HARDENED
DIMDMSIONSG ., 5. 125x2, 625x | . 625 EACH UNIT
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While NASA 848 performed testing on the SLFC wing glove, F-16XL NASA 849 continued testing various experiments
addedto the upper surface of the wings beginning in November 1995 and continuing into the following year. Bound-
ary layer measurement rakes and hot film instrumentation were added in January and February 1996. (NASA- all)

Both F-16XL’s are captured together outside NASA hangar 4826 on 26 January 1996. (Tony Chong)
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over the Mojave Des-
ert during a test mis-
sion on 18 February
1996 (above). (NASA)

The dark strips on the
lower surface of the wing
is sealant covering in-
strumentation wiring on
NASA 848. Photo taken
21 March 1996. (NASA)
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Despite its unique design, The F-16XL
proved to be a reliable aircraft for flight
research. The photos on this page,
taken on 21 March 1996, provide a
unique look at the different mission
parameters of the F-16XL. (NASA- all)
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Airflow tufts and white cal-
ibration dots cover the left
wing on NASA 849 during i ©
a pressure distribution and _ -
airflow visibility test mis- [
sion on 4 March 1996. The
mission included one air
refueling from NKC-135E,
55-3135 from the 4950th
Test Wing, Aeronautical
Systems Division out of
Wright-Patterson AFB, OH.
The tanker was on loan
to the 6512th Test Squad-
ron, 6510th Test Wing, at
Edwards AFB. (NASA- all)

.

Towards the end of the F-16XL test program, on 4 April 1996, NASA tested a centerline fuel tank on
NASA 849. The tank could reduce the need for in-flight refueling during certain test missions. (NASA)
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A variety of views of F-16XL NASA 848 during an SLFC test mission on 13 May 1996. (NASA)
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During the SLFC test program, the ground crew often changed the crew name blocks to various humorous names
and phrases. For this mission on 1 May 1996, with Marta Bohn-Meyer and Dana Purifoy, the front is adorned with
“Pretty Boy Purifoy” and the aft, “I Would Like To Thank All The Little People That Made This Poss:ble” (NASA)

F-16XL team members pose with the aircraft after the The shock fence design was changed a few times during
first flight for F-16XL project manager Marta Bohn-Mey- thecourseoftheSLFCproject. Thered markingsandblack
eron 1 May 1996. L-R are: Randy Wagner, Tim Stidham, foam were to prevent injury while on the ground. (NASA)
Bill Frederson, Mark Collard, Mike Reardon, Dana
Purifoy, Tom Sidoti, Marta Bohn-Meyer, Laurie Grin-
dle, Tom Grindle, Neil Haas and Mike Harlow. (NASA)

NASA technicians added additional instrumen- By the time this image was taken on 16 August 1996,
tation to the wing glove in August 1996. (NASA) F-16XL NASA 848 was looking a bit worn. (NASA)

190 GENERAL DYNAMICS
[F=T6XL



F-16XL NASA 848 pulls in behind Boeing NKC-135E, 55-3135, Stratotanker during a test mission on
16 August 1996 while F-15B, 76-0132 of the 412th Test Wing at Edwards AFB awaits its turn. (NASA)

Prior to a research mission on 12 Septem-
ber 1996, NASA engineers attempted to
modify the airflow over the canopy by
adding thin foam covered in blue tape
(above and far left). A portion of this sec-
tion failed during the flight (left). Airflow
tufts were also added near the back of
the canopy. NASA technician, Bob Cum-
mings, runs checks from the aft seat of the
F-16XL (above). Note the different shock
fence in the photo above left. (NASA- all)
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NASA research pilot, Mark
“Forger” Stucky commands this
research mission which took the
crew out over Lake Mead and
Grand Canyon, AZ on 4 October
1996. The test section of the can-
opy has been modified with a
more durable material. This mis-
sion carried a third crew member,
a small Teddy Bear as seen in
the aft cockpit (left). (NASA- all)




A smaller, highly swept, shock fence design mount-
ed on NASA 848 on 8 October 1996. (NASA)
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Two additional  test
missions were flown
on 25 October and 13
November 1996 prior
to the final SLFC mis-
sion on 26 Novem-
ber 1996. A total of 45
SLFC wing glove during
the 13-month flight
test program. (NASA)
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Dana Purifoy was the primary project pilot forthe F-16XL Mark “Forger” Stucky performed a number of re-
Supersonic Laminar Flow Control program. (NASA) search flights for the F-16XL SLFC program. (NASA)

Project engineers for the F-16XL SLFC program includ- Members of the F-16XL test team sit atop the air-
ed Didi Olney, Mark Collard and Bill Lokos. (NASA) craft after termination of the test program. (NASA)
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A portion of the NASA
Dryden test aircraft fleet are
set up by aerospace pho-
tographer, Chad Slattery for
a magazine photo shoot on
16 July 1997. Included are
the Rockwell X-31A, Mc-
Donnell Douglas NF-15B,
Lockheed SR-71A, Convair

F-106, Lockheed F-16XL, |
NASA X-38, Boeing X-36|
and yellow R/C Mothership. |'

The tow tug is included for
scale reference. (NASA)

A good comparison of the
delta wing of the Convair
F-106 and the ‘Cranked Ar-
row’or ‘Double-Delta’ wing
of the F-16XL. (Tony Landis)
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F-16XL NAS 849 is set up for ground vibra- Ground vibration testing was also complet-
tion testing inside NASA hangar 4826 on 16 ed on NASA 848 in September 1997. (NASA)

January 1997. (2 at top and above). (NASA)
11 | 111

The NASA maintenance
technicians responsible
for keeping the F-16 fleet
going were: Tim Stidham, |
Art Cope, Bob Gar-
cia, Tom Williams, and
Randy Wagner. (NASA)
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NASA’s F-16 fleet parked together on 29 October 1997. F-16XL NASA 848, F-16A NASA 816, AFTI/F-16 75-0750,

and F-16XL NASA 849. F-16A NASA 816 never flew at Dryden and was loaned to Lockheed for display. (NASA)
_ The,. Tan —

In1997, NASA 849received adigital fly-by-wire flight control system, replacing the original analog system. This gave
the aircraft better flexibility as a flight testing platform. The F-16XL performed its first flight with the new system on
16 December1997. The Lockheed Martinlogo was addedto the base of the vertical stabilizer during this time. (NASA)
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N research pilot Dana Purifoy brings the F-16XL in close to the F/A-18 chase plane during
the first test flight with the digital fly-by-wire control system on 16 December 1997. (NASA)

NASA 849 and its F/A-18 chase perform a low fly- F-16XL NASA 849 banks over the barren land-
over of NASA Dryden on 3 April 1998. (NASA) scape near Edwards AFB South Base facility. (NASA)

Al ~

F-16XL NASA 849 performs a functional check flight The F-16XL and NF-15B perform at the annual Ed-
over the Mojave Desert in September 1999. (NASA) wards AFB Open House on 9 October 1999. (NASA)
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NASA pilot Dana Purifoy performed the final flight of the F-16XL program in F-16XL NASA 849 in

front of a /arge crowd during the annual Edwards AFB Open House on 10 October 1999. (NASA)
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After spending years in storage, NASA aircraft maintenance crews, working in their spare
time, brought NASA 849 back to life in 2007, in hopes of finding additional test work. (NASA)
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Hard work and dedication to the F-16XL paid off
on 29 June 2007 when NASA 849 taxied under its
own power for the first time in years. NASA re-
search pilot Jim Smolka, took the aircraft up and
down the Edwards AFB taxiway. Team members in-
volved included Tom Grindle, Art Cope, Jamie Wil-
hite, Vince Bayne and Jim Smolka. (Tony Landis)
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NASA Dryden commissioned Aerocatures artist Hank Caruso to produce a series of safety-related illus-
trations for a year 2000 calendar. Among the dozen was this art of F-16XL NASA 849. (Hank Caruso)

After the taxi test in 2007, NASA 849 was kept in flyable storage for over a year, but no re-
search programs surfaced for the aircraft and it was quietly retired, once again. (Tony Landis)
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STORAGE AND DISPIAY

FORGO'ITEN SOLDIERS

By2006 both F-16XL’s had competed he/rﬂ/ghttestprograms andwereplacedinlong-term outdoorstorage pend-
ing a decision on their final disposition. The aircraft were placed in any open ramp space available. (Tony Landis)

Nbvehqber 2007 found F-16XL NASA 848 placed out on the edge of Rogers Dry Lakebed at Edwards AFB, just
outside the fence near NASA Dryden, along with other F/A-18 airframes used for spare parts. (Tony Landis)
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NASA Dryden’s ‘boneyard’ continued to grow outside of
hangar 4826 as seen in the photos above taken in Au-
gust (top) and November (above) 2011. (Tony Landis)
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NASA 849 sits forlorn and
forgotten on the ramp at
NASA Dryden on 19 Oc-
tober 2010. (Tony Landis)

Once the Space Shuttle
program ended in July
2011, Dryden used the
area in front of the Shut-
tle Mate-Demate facil-
ity for aircraft storage.
The aircraft undergoing
tests in the background
is Boeing’s Phantom Eye,
High-Altitude, Long-En-
durance (HALE) pro-
totype. (Tony Landis)
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NASA transferred ownership of both F-16XL’s over to the National Museum of the United States Air Force in 2013,
and NASA 849 was towed next to the interim Air Force Test Center museum facility on Edwards AFB. (USAF)
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With no immediate plans to display F-16XL 75-0747, AFTC Museum personnel towed the aircraft to the
storage area at Edwards AFB North Base area and placed it in long-term storage along with other aircraft
in the collection. The 2 photos above, right show XL-2 in storage in June 2023. (Todd Amon/AFTC Museum)

XL;1 spent 6 year_s basking in the desert sun on display outside of the Air Force Flight Test museum before
receiving a new face lift in early 2019. The black paint faded severely from outdoor storage. (Mike Valdez)
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XL-1 received a fresh coat of paint in February/March
2019. After sanding and prep work, the aircraft re-
ceived a green primer undercoat (top left). The muse-
um chose a fictional gray paint scheme based on the
‘splinter camouflage’ scheme flown on XL-2 and added
an ‘ED’ tailcode not carried by either F-16XL. (USAF)

Once painte e F-16XL
was cleaned up and placed on display at the Edwards AFB Open House in October 2022 (above right). (USAF)
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FUTURE VARIATIONS

WHAT MIGHT HAVE BEEN

WEIGHT EMPTY ........... 22,393 LBS
As most aerospace ZERO FUELWEIGHT .. ...... 30,705 LBS

companies  will do, vINTERNALJPA . .. ....... 11,480 LBS

. TAKEQFF GROSS WEIGHT . . , . . 42,185 LBS { g
General Dynamics pro- " £
posed several variants a8
based the F-16XL plat-
form. The Wild Wea- [l 0 b
sel variant shown at L.—,,:
right included a dorsal : # 0 N o
fairing for the APR-83 Z A,
avionics and HARM
launch computer. (GD

via Keith Svendsen) o

WEIGHT EMPTY
ZERD FUEL WEIGHT
vINTERNAL JP4

vEXTERNAL (370%) 4, iill LBS

TAKEOFF GROSS WEIGHT 47,279 LBS Sl g :"m"
_,J‘ﬂ-

--u-,m:_- -l[-;_-ql
M A 5 o

The advanced Inter-
ceptor variant of the
F-16XL carried a va-
riety of sensors and
advanced  air-to-air
missile systems. (GD
via Keith Svendsen)
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AIM-9L MISSILE (2) —
. WEIGHT EMPTY .. ......... 21,689 LBS
This two-seat Recon- ZERO FUELWEIGHT ........ 25,840 LBS TRI-LENS WIDE-ANGLE
naissance variant »INTERNALJPS . ......... 11,480 LBS CAMERA (R.H. Side)
) wEXTERNAL 370's .. ....... 4810L8S
carries two KS-87D TAKEOFF GROSS WEIGHT . .. . . 42,130 L8S
oblique cameras of
) FWD DBLIQUE KS-870.6"
different focal lengths IRLS D-500 RCVR
. . IRPA
and tri-lens wide-an- D-500 FILM -
. MAGAZINE
gle camera in sepa-
rate pods. The data i
link pod on top of the DATA LINK POD SESLED)
vertical stab and re- | OVERALLHEIGHT SHRALTARK.) —
18 FT.5IN. GUN/AMMO REMOVED
moval of the gun port oL 1145 POLLOVING AVICIGS
" L| i
are noteworthy. (GD < * ymau
. ) * DATA LINK MODEM
via Keith Svendsen) * IRLS RECORDER
« HF RECEIVER DATA LINK POD
o : * CCD PROCESSOR HE ANTENNA
ATAS POD (FLIR) RF SENSOR :mg:&usu T

11NS/RADAR ALT. AFT ASPJ

/
AGILE BEAM RADAR
* ATFR
* SAR

RELOCATED
VHF ANTENNA—-

GUN POAT REMOVED 48K GEAR
{Can be Replaced as Required)

Lockheed Martin proposed tailless variations of the F-16XL under its Innovative Control Effectors (ICE) pro-
gram as early as 1995. Many derivatives of this design were tested in the wind tunnel. (Lockheed Martin)
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Variations of  the| iy l:}f,';‘" :':'.'“
‘Cranked Arrow’ ol e | sei | P
wing design have :'r@ St —

shown up on a num-|| ..cw
s

ber of designs from|| “ . T . . e mearesss

different aerospace|| sworex
companies. This lay-
out for an advanced
tactical fight design is
number 21 of the 25

}_ L& [AECr el 27D

different  variations ~ A .,zf’ -
under the CL-1309 1 _<E£,_a, LB
series from Lockheed. e

(Lockheed  Martin) -
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Another design out of Lockheed around 1983 was this vehicle conceived under the High Alti-
tude Configuration Technology program and given project number CL-2211-3. (Lockheed Martin)
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In the 1990’s, nearly every
aerospace company had
some involvement in the
High Speed Civil Transport
(HSCT) project. A project-
ed replacement for the
Concorde, this new super-
sonic airliner would revolu-
tionize air travel. (Boeing)

One of Boeing’s en-
tries into the HSCT
project was this Model
1080-950 which was a
cranked arrow wing de-
sign capable of mach 2.1
cruising speed. (Boeing)

e Yot B ey P N B et e whesd ae sEiEE

T BOEING |
RS GSCT AT SUBSCALE

ol - ONE FLMCE T8
COORPE - ARPLINE ERASES

bR T o L3 TR
[y —— m——— - UT:;;“[ polmer

Boeing proposed mounting a sub-
scale model of their HSCT de-
sign atop a Lockheed SR-71A to
acquire high-speed data of the
design  configuration.  (Boeing)
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Northrop Grumman
chose a unique, re-
versed, ‘cranked ar-
row’ wing design for
their HSCT proposal.
Northrop Grumman
believed a wing of
this design could
achieve a natural
laminar flow effect.
(Northrop Grumman)
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Configuration LST-011
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Simply referred to as High Speed Research Model 5, this design was used for loads comparison test-
ing between wind tunnels at NASA Langley and NASA Glenn Research Centers in 2003. (NASA)

One of the most re-
cent examples mak-
ing use of the ‘cranked
arrow’ wing design
is this proposal from
Northrop Grumman of
a Supersonic Tailless
Air Vehicle from 2008.
(Northrop  Grumman)
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F-16XL PERSONNEL

APPENDIX A: THE PEOPLE

Thesuccessorfailure ofanyaerospace test program comes downtoonething; the quality of the personnelinvolved.
The F-16XL program was blessed with top personnel is every respect. From design and engineering, to assembly
and flight test. The test team overcame many insurmountable issues and achieved a high rate of success through-
out its demanding flight schedule and variety of weapon systems tested. Fortunately, the company recognized
this early on, and gave many individuals an opportunity to have their photo taken with the aircraft. Despite the 40
years that have passed since this test program was active, every person contacted by this author shared many fond
memories of working on the program, which holds a special place in the hearts of everyone involved to this day.

General Dynamics took a series of personnel photos prior to the official rollout ceremony. The se-
ries of images are shown on the following pages and identified by group or individuals, if known.
The largest personnel group was of those involved in engineering for the F-16XL. (Lockheed Martin)
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Engineering, Operations and Production personnel. (Lockheed Martin)

F-16XL pilots. (Lockheed Martin)
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F-16XL Inspection staff. (Lockheed Martin)
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F-16XL Test and Evaluation. (Lockheed Martin)
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F-16XL Aerodynamics Group. (Lockheed Martin)
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F-16XL Manufacturing Group. (Lockheed Martin)
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F-16XL Airframe Design Group. (Lockheed Martin)
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F-16XL Planning Office. (Lockheed Martin)

X
F-16XL Tooling personnel. (Lockheed Martin)
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F-16XL Production personnel. (Lockheed Martin)
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F-16XL Production personnel. (Lockheed Martin)
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F-16XL Production personnel. (Lockheed Martin)
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F-16XL Mechanical and Fluid Systems Group. (Lockheed Martin)
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F-16XL Inspection Group. (Lockheed Martin)

F-16XL Inspection Supervisors. (Lockheed Martin)
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F-16XL Production personnel. (Lockheed Martin)
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F-16XL Field Operations Crew. (Lockheed Martin)
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F-16XL .Engineering Staff. (Lockheed Martin)
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F-16XL Production Control. (Lockheed Martin)

F-16XL Production Control. (Lockheed Martin)
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F-16XL Program Plans & Controls. (Lockheed Martin)
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F-16XL Procurement Group. (Lockheed Martin)
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F-16XL Mechanical Design Group. (Lockheed Martin)

F-16XL Program Management Staff. (Lockheed Martin)
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F-16XL Prégram Manager, Randy Kent. (Lockheed Martin)
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Randy Kent and Harry Hillaker. (Lockheed Martin)
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F-16XL Production personnel. (Lockheed Martin)
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F-16XL Production personnel. (Lockheed Martin)
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Harry Hillaker. (Lockheed Martin)
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F-16XL Field Operations Crew. (Lockheed Martin)
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F-16XL Instrumentation Group. (Lockheed Martin)
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Duncan Guest and Klein Katarnery. (Lockheed Martin)
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F-16XL Flightline Operations personnel. (Lockheed Martin)
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F-16XL Maintenance: Paul Parra, JC Lewis, Tom Grindle, Shelly O’Kelly, Leonard Bucheger, Ha
Donald, unknown, and Chris Cole. (Tom Grindle collection)

"

rry Ray, Frank Mc-

F-16XL 100th Flight personnel. (Tom Grindle collection)
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F-16XL Maintenance: Leonard Bucheger, unknown, JC Lewis, Tom Grindle, Paul Parra, D. McBride, and Harry
Ray. (Tom Grindle collection)

-

F-16XL 400th Flight personnel. (Lockheed Martin)
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Dave Wyatt with F-16XL-A wind tunnel model. (Lock-
heed Martin)

Harry Hillaker and Randy Kent. (Lockheed Martin)
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F-16XL Managers and Supervisors. (Lockheed Martin)

GENERAL DYNAMICS
[F=16XL




ey

Randy Kent. (Lockheed Martin)

Gordon Smith (manager of test & evaluation), Randy
Kent and Harry Hillaker. (Lockheed Martin)

F-16XL maintenance personnel.
(Tom Grindle collection)

NASA F-16XL personnel in front of both
aircraft. (Stephen Landers collection)
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F-16XL. MEMORABILIA

APPENDIX B: F-16XL PROGRAM SWAG

The measure of any great aerospace test program is the amount of memorabilia, or ‘swag’, produced by the
contractors, or the individuals involved. The F-16XL program produced a variety of patches, models and other
items that are treasured by those involved with the program, and highly sought-after by collectors today.

Rollout of the
FI6XL Fighting Falcon

2.Jufy 1982
Fort Worth, Taxas

GENERAL DYNAMICS

Increased Combat Capability
By Evolution

The F-16XL is an advanced version of ihe F-16 Falcon
now in service with the U.S. Air Force and the air forces ol
s ofher nations. A mullimission aircral, the F-16XL

thamost aarody and structural
technglogy with the lales! navigalion, weapons delivery,
and armameni systems to be Incorporated in the
F-18C/D.

The F-16XL configuration was evolved Ihrough siraight-
forward modification of Ihe basic F-16. The major and
st visible change is thi Cranked arrow wing developed
in close cooperation with aeronaulical speciakisis of
NASA. The F-16XL design provides a balance of excellent
high and low spead flying qualities, shorier runmway

quir Ms, high peneiration speeds. and significant
increases in combal range and periormance.

A corporale decision 1o proceed was made in Nowember
1880 and the detal design work started immediately,
Fabrication stariad in 1981 and according 1o present plans
1he first flight will be less than 20 months afler go-ahead

The single-seal F-16XL rolled oul today is powered by a
Pratt & Whitney F100 engine. A two-seat version of the
F-16X¥L, powered by 8 General Electric F101 derivative
fighter engine. will enter flight lesting laler this year.

F-16XL Rollout Program

Music By - Mansfield High School Band
Dan Harrel, Director

Opening - Herber! F. Rogers
Vice Presiden! & General Manager
Fort Worth Division of General Dynamics

Remarks By

= Dawvid 5. Lewis
Chairman & Chiel Executive Officer
General Dynamics Corporation

- Senalor John G. Tower
Chairman,
Senale Armed Services Commiliee

- Congressman Jim Wrigh!
House Majority Leader

= Ligutenant General Lawrence A. Skanize
Commandar, USAF
Aeronautical Systems Division

General Dynamics F-16XL official rollout program. (Paul Tierney Collection)

General Dynamics
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P. K. Tierney

[FESKL, TEAM

THE BEARER OF THIS GARD IS AN
Excdeescee Joame Member

o v af Fhe deidivaded indiidinds sho
aclunlly desigaed, sevedefieal rend
Al the first fuve prololyfors of the

F 16 XY Fighling Faleon

incsversing the combenl apecbidily
of the fighles it alesady lods
s o snwssfioes sgsfem in folli
eni's fo aids seoiel edn fo gocwindd
midsaion ferformence,

AR

B8], Prpgram Duregior

Foe T it HE Feavwrr Meonders
Foowmr: DA Kewd

Fighting Falcon

1 July 1982 - F-16XL Rollout
3 July 1982 - F-16XL First Flight

& Jully raus

Letter of appreciation
from F-16XL Program

Fhase are deles oy suve we: will all long: semember. They
repbrasomd: thecomboeimslions of v aclisordlimsy wohdsosmont ky
all nf‘ Yo M‘nﬁwn’h}&w&w{ el Binih q“ "This Mu'fafﬂ Laére mff.

Wheo coe slarled lthe firapect inNovemdber 1980, we dneco-fhat lo
Ly 19 months lalev woppresentod a most ambilions and difficnt!
worderlakding. Bul Lcawse of yoirs dediealion aned fevonad
siorificos andd looss-of yome fenilyy; lhoo chirtlongpe- soess- meol -
inelved; we Beard the sehectuie? F am swve you sbhaved willy me the
Lhild anel sovise af fovicle wliorn FasE o fonle o fho arév en
rﬂn"ﬂuﬂl{y mprning, F "ffn{y.

rls e weswdl of yowr skill and efforls, we ran now offer ouv
coneslog s ienhosiand nece cofomse: weapors - tha F-1SWE
-fg‘fﬁﬁny Ferdoors,

Flocrse Wﬁt‘)\l\.w' f.ﬁdﬂnhﬁu Jroee an'{.lﬁumﬁ-'cw}by’mmﬂm

o

e 4—«"
Vice Pressdent &

Director, Randy Kent,
sent to all personnel
working on the pro-
gram afterthe success-
ful first flight. (Paul
Tierney Collection)

F-16XL rollout team member name S
badge. (Paul Tierney Collection)
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F~16XL HIGH LIFT .
FLIGHT EXPERIMENTS |
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Morale patches of all types are the most popular items produced for any test program. The F-16XL program
generated no less than a dozen different patches. (Multiple sources)
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Commemorative medallions produced for the F-16XL program included the bronze coin (above, left) and
the nickel version produced by NASA’s Dryden Flight Research Center (above, right). (Tony Landis collection)

Belt buckles were a popularinthe 1980’s with least 2 different F-16XL buckles being created. (Tony Landis collection)

HELPING TO BUILD
THE BEST FOR LESS |

A Genaral Dynamics Suggesnhon Program

Lapel pins for the F-16XL were made in large quan-
tities and can still be easily found today. In the
late 1980’s, the National Museum of the Unit-
ed States Air Force gift shop sold a special ster-
ling silver F-16XL lapel pin. (Tony Landis collection)

Something for the engineering nerd in all of us, an
F-16XL pocket protector. (Tom Grindle collection)
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Harry Hillaker and Randy Kent present F-16XL first flight pilot, Jim
McKinney, with an in-house F-16XL presentation model. Note the
large scale F-16XL sitting on the desk at right. (Lockheed Martin)

Display models of the F-16XL
are the most prized possessions
of project personnel and highly
sought after items for collectors.
The most detailed display models
came from the General Dynamics
internal model shop and were used
for trade show displays or present-
ed to VIP’s and came in a variety of
sizes. Precise Models Inc, of Elyria,
OH, received the contract for man-
ufacturing F-16XL display mod-
els for sale to project personnel.

Two-seat ground attack variant of the F-16XL produced by the General Dynamics model shop in 1/40th
scale and painted in a Euro-One camouflage. The clear canopy is very unique. (Allyson Vought collection)

The display models sold by Precise Models came with,

and without, weapons. Painted in basic F-16 colors with a

fictional serial number, the models were produced in 2 scales, 1/40th (left) and 1/72nd. (Sheryl Tierney collection)
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Over the years, the larger Precise Models have been found in a variety of different color schemes, such as the
single and two-seat versions shown above in the original demonstrator markings. (Tony Landis collection)

This cluster bomb equipped Precise Models F-16XL in 1/40th scale, is finished in operation-
al markings for the 57th Fighter Weapons Wing at Nellis AFB, NV. (Tony Landis collection)

Not much could be found on this Precise Mod-
els 1/40th scale, dark gray, F-16XL with black ra-
dome. Precise offered models with black plas-
tic or walnut bases. (Allyson Vought collection)

A 1/6th sc/r cntr C) FL made by
Global Knight Models. The model measures 108 inches
long with a 70 inch wingspan. (Global Knight Models)
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Model kits and conversions for the F-16XL can be found in a variety of scales from various manufactur-
ers. Companies such as Kangam/Ace/Revell produce kits in 1/32nd, Meteor Productions conversion for
the Tamiya F-16 in 1/32nd (top, right), Kinetic and Skunk Models in 1/48th, Monogram (top left) and
Lone Star Japan in 1/72nd, and ARIl, LS (above, left), Airfix & Mini Hobby in 1/144th. Deformed, chi-
bi, eggplanes (above, right) are produced by KASL Hobbies and Lone Star Japan. (Tony Landis collection)

Nic

The NASA F-16XL project office produced a limited number of T-shirts for personnel in-
volved in the Supersonic Laminar Flow Control test program. (Tony Landis collection)

246 GENERAL DYNAMICS
[F=16XL



1 DIGHTTARIES?

2
£
3
o
#
=
>
S
2
£
2

—t

The 25th Anniversary
F-T6XL Fighting Falcon
First Flight

3 July 2007
Fort Worth, Texas

D MY AddWH

GENERAL DYNAMICS

General Dynamics/Lockheed Martin, the U.S. Air Force and NASA held a 25th Anniversary celebra-
tion for the F-16XL at General Dynamics Recreation Association clubhouse in Ft. Worth, TX, on 3 July
2007. The anniversary program replicated the original made for the rollout ceremony. Among the hand-
outs was a Monopoly board display commemorating the first flight in 1982. (Tony Landis collection)

CERTIFICATE OF

%44@2

Viea-Preaident & F-14XL Program Director

Awarded on the occasion of the first flight of the F-16XL
i F-1GXL
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AFMC HISTORY & MUSEUMS PROGRAM

Headquarters Air Force Materiel Command History Office
HQ AFMC/HO
4225 Logistics Ave, RM S133 - Wright-Patterson AFB 45433-5006
DSN: 713-1797 - Comm: (937) 713-1797
For general inquiries, archives, and/or research questions, contact: R. Ray Ortensie

HQAFMC.HO@us.af.mil
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For more free Outreach e-pubs from the

Air Force Materiel Command History Office
4 Visit the official web page at: https://www.afmc.af.mil/History/
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