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DISCLAIMER

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency 
thereof.
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Minutes of meeting with representatives of the Army Air Force 
AEC and NEPA — The Need and Use of Nuclear-Powered Aircraft.
H. 6. Stever 
May 19, 1948 
Lexington
A. Kaufmann, H. S. Mickley, H. G. Stever, Walter G. Whitman,
J. R. Zacharias, (Lexington Personnel); Capt. A. L. Baird, 
U.S.N. (Bu. Aer.); Gen. L. C. Craigie, U.S.A.F. (Hdq. U.S.A.F.) 
Gen. A. R. Crawford, U.S.A.F. (AMC)j Col. D. J. Keirn, U.S.A.F. 
(AEC); Gen. J. McCormack, U.S.A.F. (AEC); L. W. Nordheim (Duke 
University); R. C. Palmer (Fairchild); A. M. Rothrock (AEC);
T. A. Sims (NEPA); Col. R. L. Wassell, U.S.A.F. (AMC).

Professor Whitman opened the meeting by describing the plans of the 
Lexington Project. His listing of the personnel started a discussion of 
the possible addition of representatives of the aircraft and power plant 
industries.

In a short discussion of the scope of the Lexington Project, General 
McCormick pointed out that it had a much broader basis than merely an 
evaluation of the NEPA program. He stated, however, that, in the evalu
ation of nuclear propulsion for aircraft, the Lexington Project would 
certainly come to some conclusions concerning the NEPA program. For ex
ample, it would be evident that a certain percentage of the NEPA work was 
well directed, while other portions might not be very promising; and 
further there might be work which NEPA had neglected, which they should 
now undertake. Any such comments concerning the NEPA project would be 
most welcome. T. A. Sims of NEPA seconded these statements by General 
McCormick.

General Craigie was questioned concerning the current thinking of 
the Air Force on the NEPA project and the subject of nuclear propulsion 
of aircraft. In response he outlined the early thinking of the Air Force 
and the formation of the project. General Craigie read excerpts from 
several documents to outline the position of the Air Force through the 
past year. He stated he would give copies of these documents to the 
Lexington Project for their files. Briefly, his comments were as follows:

In July 1947 the Atomic Energy Committee of the Joint Research 
and Development Board reviewed the military uses of atomic energy. 
This committee commended the United States Air Force for the initia
tion of the NEPA Project, but recommended that a coordinated program 
on the subject of nuclear propulsion of aircraft be instituted under 
the AEC to replace NEPA. It recommended that the new program turn 
to aircraft propulsion after

(1) Considerable work on ultra-high-temperature reactors had 
been completed;

(2) An aircraft company contractor had recommended the type 
of aircraft and power plant for the first nuclear propulsion 
work.
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The Air Force prepaxed modified plans to fit in with these recom
mendations. In August I9V7, the Joint Research and Development Board 
deferred action on these recommendations. Later, in November I9V7, a 
reconstituted Joint Research and Development Board gave the following 
recommendations which were agreed to after minor modifications suggested 
by the Air Force were incorporated.

A. AEC should accept responsibility for an integrated program to 
develop nuclear propulsion for aircraft.
B. Following a review of the current program of nuclear propulsion 
of aircraft by a competent board, AEC should carry out the program, 
integrating the present efforts into it. At that time Project NEPA 
should be suitably modified or terminated.
C. AEC should place considerable emphasis on an expansion of the 
high-temperature reactor program.
D. AEC should cooperate with the Air Force and a number of the air
craft companies in the program.
In December 19^7, General Spatz transmitted to Mr. Lillienthal, 

Chairman of the AEC, a letter agreeing substantially to the program 
outlined above, and outlining the Air Force thinking concerning nuclear 
propulsion for aircraft. General Craigie and General Crawford agreed to 
leave a copy of this letter for the Lexington Project files.

General Craigie, upon questioning, gave informally some of the 
Air Force thinking concerning the value of nuclear propulsion for air
craft. The Air Force considers the atomic bomb to be a tremendously im
portant weapon. Every step should be taken to improve the delivery of 
the atomic bomb on the target. This justifies considerable work in im
proving the planes expected to carry the atomic bomb. With expected 
developments and improvements in defense, it is necessaxy to plan for 
increased speeds. A considerable increase in range is needed to reach 
the enemy targets. The Air Force feels that military urgency demands and 
justifies the program which has been undertaken. They thought that it 
was necessaxy to bring in industry with the engineering approach at a 
very early date if they were to expect to have nuclear propulsion of air- 
craft when they needed it.

Professor Zacharias questioned what urgency meant in terms of time. 
General Craigie reported that the Air Force did not consider that the 
present program would secure nuclear propulsion of aircraft for them with
in five years. They were definitely looking to a longer time still, 
perhaps ten years.

Professor Zacharias then asked questions about possible Russian tar
gets behind the Urals. General Craigie reported that these taxgets would 
be of primary importance in case of wax with Russia, and the necessity of 
reaching them was the principal justifying reason for the nuclear propul
sion program. Analyses showed that aircraft employing conventional fuel 
would not be able to reach these inland taxgets from bases in United States 
or even from bases in North Africa or England except on one-way flights.
To extend the operating range, the Air Force is working on expedients

k:.
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such as aerial refueling hy tanker aircraft, and track-type landing gears 
^ for landing large planes on relatively undeveloped airfield surfaces.

General Crawford pointed out that the Air Force thinks that, at the 
^ present time, defensive warfare is gaining the upper hand over offensive

warfare. This is'especially true for Russia which has inland bases so 
that considerable advance warning of attacking aircraft can be given from 
radar warning or from near the seacoast. There has been a considerable 
increase in aerial gunnery accuracy over that used in World War II. In

• the face of this improvement in defensive power, it is necessary to in
corporate high speed and high altitude performance, along with the required 
long range, in offensive atomic bomb-carrying bombers. It might be pos
sible to obtain sufficient range with very low-speed conventional air
craft with internal combustion engines, but these are considered to be
far too vulnerable. A speed of 550 m.p.h. is considered a bare minimum 
for safe attack.

The Air Force places more emphasis on piloted aircraft employing 
nuclear propulsion because of (a) the probable lack of accuracy at the 
target in any pilotless aircraft and, (b) because of the desire to save 
the fissionable materials in the nuclear propulsion plant. Naturally if 
automatic navigation is developed to a point where high accuracy is a- 
chieved in bombing distant targets, pilotless aircraft employing nuclear

• propulsion will be used providing the economics of fissionable materials 
permits such use. With respect to the effect of radiation on the pilot,

• the Air Force thinks that a considerable amount of work must be done on 
the shielding and the determination of what radiation dosage a pilot can 
stand. If necessary, from the radiation standpoint, they would be pre
pared to train their pilots for a single-operation mission in a nuclear-

* powered aircraft.

There was a discussion concerning the effect of the radioactivity 
which might be spread over the friendly countries in the launching of 
these aircraft and their initial flight path. The Air Force does not at 
the present time know the facts of this problem. NEPA has made some studies 
concerning this which will be shown to the Lexington Project personnel 
when they visit NEPA. The Air Force stated upon questioning that they 
did not expect every aircraft company in the aircraft industry to begin 
to build nuclear-propulsion power plants, even though they were educating 
a considerable number of these companies in the nuclear field. It is ex
pected that many of these companies will have to contribute some things in 
the development and manufacture of nuclear propulsion plants. Naturally, 
the building and test flying of these power plants would have to be care
fully controlled by a governmental agency.

, In a discussion concerhing the size of power plant which was necessary
for the type of mission about which the Air Force had been speaking, it 
was pointed out that a pile producing 100,000 kilowatts giving something

• . of the order of 20,000 pound thrust was in the right order to obtain the
necessary power and range. Colonel Wassell outlined some of the present 
Air Force power plant program. He pointed out that it takes a well- 

. qualified experienced company about five years of effort to develop the

UNCLASSIFIED
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turbine and compressor systems for a turbojet. The principal problem in 
turbojet engines is tbe need for higher airflow, perhaps 250 to 350 pounds' 
of air per second, compared to 100 to 110 presently available. This would 
enable them to obtain 25,000 H.F. at 700 to 800 m.p.h., with a figure of 
1800° to 2000°F for the gas temperature.

The rapid decrease in propeller efficiency with speeds over 400 m.p.h. 
prevents the use of a turboprop above 500 m.p.h. In 19^9 the Air Force 
expects to start supersonic turbojet development. It was pointed out that 
the turbojet and internal combustion engines actually have about the same 
efficiency in pounds of thrust per pound of fuel consumed. The main reason 
in the decrease of range in the use of turbojets at higher speed is due 
to the additional thrust needed for higher speeds.

The Air Force has about thirty officers studying nuclear power for 
aircraft. They would like to have more but have not yet been able to 
secure these men from other jobs.

The meeting was adjourned in the late afternoon, about five o'clock.

Summary -------
Air Force Representatives presented the history of the negotiations 

leading to the formation of the HEPA project and the Air Force strategic 
and tactical thinking with regards to nuclear propulsion of aircraft.
Also presented were events leading to the formation of the Lexington Pro
ject .


