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On
the ramp, the
NF-104A was an
imposing piece of
equipment. When the
program was shut down in
1971, the USAF hoped to
obtain a much faster
aerospace trainer but
the funding never
materialized.

rocket operation and the pilot could control the rocket via a
secondary throttle.

The NF-104A was typical of American ingenuity of the
time period. The program was done on time and to cost and
the resulting aircraft was an important stepping-stone for
America’s domination of space. The following are brief sum-
maries of the three NF-104As:

NF-104A 56-0756: After conversion, the USAF accepted this
aircraft on 1 October 1963. It was soon utilized to establish a new
altitude record of 118,860-feet but surpassed this on 6 December
at 120,800-feet. The aircraft then began a regular training sched-
ule. However, during June 1971 there was an internal rocket
motor explosion at Mach 1.15 when Capt. Howard Thompson
was attempting to fire the rocket at 35,000-feet but he was able to
land the aircraft safely. Damage was such that the modified
Starfighter was retired. This was the end of the NF-104A pro-
gram and it appears the plane was eventually scrapped.

NF-104A 56-0760: Accepted by the USAF on 26 October
1963, it was extensively utilized for the training program
before being retired after performing the last 
NF-104A flight during December 1971. At this point, it was
decided that NASA would perform the aerospace training
mission. During acceptance, this aircraft obtained the highest
NF-104A altitude when Maj. Robert Smith reached 121,800-
feet. Lockheed test pilot Darryl Greenamyer was able to
obtain the extended wing tips, RCS
metal nose cone, and other parts from
this airframe for utilization on his
“homebuilt” RB-104 Red Baron record-
setting jet. However, Greenamyer eject-
ed from this aircraft during a flight and
it appears the majority of parts were
destroyed and thus not returned to the
airframe nor was the USAF particularly
interested since the removal was proba-
bly not authorized. The NF-104A was
then fitted with standard F-104 parts
and put on display on a pole outside the
USAF Test Pilots School at Edwards

AFB. Note: Maj. Robert Smith’s dramatic flight in this aircraft
was an unofficial record. Lockheed had paid the required fees
to the Federation Aeronautique Internationale but the USAF did
not request certification in advance so no FAI or National
Aeronautic Association (the American representative of the
French organization) officials were on site to certify the flight.
For the record altitude, Maj. Smith was nominated for the
Octave Chanute Award “for an outstanding contribution
made by a pilot or test personnel for the advancement of the
art, science, and technology of aeronautics.”

NF-104A 56-0762: Delivered to the USAF on 1 November
1963, this was the shortest-lived NF-104 since it was destroyed
on 10 December of the same year after Chuck Yeager ejected
from the stricken aircraft. It should be noted that prior to mod-
ification, 56-0762 had been piloted by lst Lt. Einar Enevoldson
of the 538th Fighter Interceptor Squadron to seven Federation
Aeronautique Internationale time-to-altitude world records.
These flights took place at NAS Pt. Mugu, California.

The following presents Lt. Col. L.H. Lanier’s impressions of fly-
ing one of the USAF’s highest performing experimental aircraft:

ATTENTION ALL NF-104A PILOTS!
The NF-104A Aerospace Trainer (AST) is a high performance

modification of the F-104A Starfighter. Modifications were incorpo-
rated to allow flight in regimes and under conditions not obtainable 

Testing the rocket in level flight. USAF 56-0756 was
delivered on 27 August 1957 and assigned to the

337th Fighter Interceptor Squadron from
February 1958 to May 1958. It then went

to the 56th FIS for about a month
before being transferred to the
Special Weapons Center at Kirtland
AFB. In February 1962, it was

returned to Lockheed for
conversion to NF-104A status. 

the Boeing X-20 Dyna-Soar (which was
cancelled). Three F-104A airframes
were pulled from storage at Davis-
Monthan AFB and modified by
Lockheed in a 1962 USAF contract
before going on to serve with the
Aerospace Research Pilots School
between 1963 and 1971. 

Main modifications included the addi-
tion of a supplementary rocket engine
and a reaction control system that would
provide the needed control for flights in
the upper atmosphere. One NF-104A was
destroyed while being flown by Chuck
Yeager (see sidebar).

Before the NF-104A, several stan-
dard F-104s (including a two-seat 
F-104D) were obtained and utilized by

the ARPS to simulate the unique low lift/high drag glide
approach path profiles of the X-15 and projected X-20. The
ARPS formulated a flight plan that would begin these

maneuvers at 12,000-feet. At that altitude, the F-104’s
engine was brought back to 80% power. Then,
the pilot would extend the landing gear, flaps,

and speed brakes so that the F-104 would be in a 30-
degree descent, which was fairly radical. Pullout and flare for

landing would be instigated at 1500-feet AGL (Above
Ground Level). Obviously, this gave very little room for

error and an engine problem could lead to a catastrophic
conclusion to the flight.

The need for a better platform led to the 
NF-104A and the many changes to the basic air-

frame and equipment are noted in the pilot
report. The additional engine chosen for the

NF-104A was the Rocketdyne AR2-3,
which burned a mixture of standard JP4

jet fuel and 90% hydrogen peroxide
oxidizer solution. The NF-104A was

equipped to carry enough of this
oxidizer for about 100-

seconds of

The Lockheed NF-104A was created as a low-cost,
high-performance supersonic aerospace trainer to pro-
vide test pilots a vehicle to fly to the edge of space.
The NF-104As were used as astronaut training aircraft

for the North American
X-15 and
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