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SUNJECT: Hewiew of the Aircraft Nuclear Propulsicn Program

1. The lexingtorn Project, a sroup assembled by Massachuseiis
Institute of Tuchnology ito evaluate the pozsibilities of nuclear
rowvered flight for the atomic Energy Cimmiwsion, spant the summer
«f 1948 reviewing exiating knowledge of the subject and appraisitg
the probleas to be solved and the prospscts for sucecess. Althouph
thils group did not guarantes the success of miclear powered flight,
they stated that there was a strong probability that some phase cf
maclear powererd flight could be achievad if adequate resources and
conpetent manpower were put into the daovelopwent. The group
recomeendad bhat 1f the high cost in tochnical manpowsr, fisasionzble
agiarial; and roney could be jusiified, a strong development program
on muelear powored flight should be undertaken. The immediate
sbjactive of the program was to estiblish a2 sound basis for making
najor defign cholices and for determining feasibility. After an
eppropriate interval of perhaps bthrae yoars and prior to heavy
com tmenta which would be required for full scale test construction,
progresgshould be thoroughly evaluated to detsrmine whether feasi-
hility and military interest are sufficient to warrant contimuance.

2, In March 1949, the Military iiaison Comuittee advised the
Joint Chiefs of Staff of the findings of the Lexington Project and
ravuested thnt the Weapons Systems Bwaluation Group be utllized to
ovaluate as sarly as practicable th2 military worth of nuclear
pevered aireralt. In repiy the JCS informed the MIC that their de-
cisicn 8= to the military urgency for fully developed nuclear
powgered aircraft had beea deferred pending furiher evaluation by {the
ESiG. They further stated that the JOS atiached great importance to
the interia program in connection with the evaluatlon of nuclear
porered aircrait, the military worth of miclear powered aircraft, and
a =ubsequent decision of the JOS as to the military urgency for
developing sucn alrcraft. The W3EG is now in direct communication
with the &d Hoo Committes on ANP to obtazin technlcal information to
nszist in tholr evaluation of the militory worth of nuclear powered

aircraft.
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SE he Ad doce Committes on ANF has taken u(p the direction
. o rim program and has stated that it expected this program
to total about $10,000,000 per year for three years. The Alr Force
has been furnishing approximately half of the annual expenditure on
e propradt.

h. 4% a hearing of the subcommitise on Reactor Development
of the Joint Committee on atomic Energy on 2 February 1950, Gereral
Wilson t0ld the Committee that two years of the interim period have
elapzed, that we believe that the time has come for a reevaluwation
of NEPA, and that we are looking forward to reconvening the Lexington
Project Group or a simtlar group this summer. It was further stated
that the estimate of cost is nbow aboub one-third of the lexington
Report estimate (one billion cdollars), and that the feasibility of
the program looks brighter. GCeneral Wilson and Mr. LeBaron eaplained
to the J,lnt Committee the operation of the RAND Corporation and their
special qualifications for studying acientific problems in connection
with varfere. In Jamary, Dr. Hafstad, who is both Director of Ro-
gctor Development for the ARC and also the Chairman of the Ad Hoc
Cormittee on ANP, told the Subcomnittee on Reactor Development of the
Joint Comnittes on Atomic Energy that he had expected to employ a
"Little Lexington® group to reevalnate the ANP Program in the summer
of 1951, but that the program had reached a stage where he believed
the evaluation should be accompiished this summer.

. In a letter to the CAE in March 1950, Dr. Hafstad gave the
followingz picture of aircraft muclear propulsion in comnection with
the technical estimate: "The posaibiliiies of achieving high per-
formance muclear powered flight are appreciably better than were
apparent when the lexington Report was written.” The following
reagons were given for thls statement:

a. The shield weight will be reduced warkedly below the
lexington estimates.

be Greater inerease in supersonic lift~drag ratio appears
possible.

c. Engine weights wiil be wzell under the value wsed by the
lexington Project.

d. Radlation damsge on materials is better understood and
appeara to be less than anticipated.

e. Gycle temperatures bslow those anticipated appear
feasible.

f. Critical material wil) be more readily available.

go Cosgts will be lower than anticipated and a portion of
these cosis can be assumed by other portions of the reactor progran.
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Pr. Hafstkd stated that & subsonic airplane could start flight tests
in 6% yeats and a supersonic in about 8% years, At a recent meeting
of the Ad Hoc Commitiee on ANP it was announced that a Working Group
headed by Dr. VWheeler loomis, who assisted Dr. Whitman on the Lexington
Project, will be assembled at Oak Ridge this sumer to give on-tho-spot
advice and aszigstance to the sclentists working on the NEPA pregrac.

A firm choice of operating cycle is sxpectsd to be made before the end
of 19500

6. 1In approving by a vote of 6 to 2 the "A™ portion of the FY
1951 budget on 5 May 195C, the Committee on Atomic Energy informed
the Research and Development Board that:

"Despite the progress that has been made since the
Lexingicn Report evaluation, majar questions concerning
technicel feasibility, the rrezt cost and owverall mili-
tary worth of the aircraft ruclear propulsion program
persist. 1t is strongly recommended, therafore, that a
complete and thorough technical review should again be
made of the entire project by a competent, independent
group tc determine the technical fsasibility and probable
cost of the program. This review should be made promptly
with the object of determining whether this program should
be augmented, terminated, or glven a decreased emphasis.
The Comxittee notss that the deapons Systems Evaluatlon
Group has under study the military worth of nuclear pro-
pelled aircraft.”

Dr. Thomas and Admiral Rill submitted a written dissent to this Committee
action stating that they consider it urgent, timely, and feasible to
vesvaluate the overall worth of this program during the summer of 1950
to determine whether it should be augmented, termlnated, or its emphasis
decreased or reoriented, and further that they believe that twenty-odd
million dollars, the approximate cost of this program during the next
two fiscal years,mipght be spent more wisely in other fields of research
and developmeni. They recommend that the Board withhold anproval of
the 5.1 rillion dollars of fiscal year 1951 planned obligations of the
Air Porce unyil further technical and economical data are presented to
aupport the program.

7. Ths Committee on Atomic Energy recently visited the NEPA
facilities at Oak Ridge and discussed the ANP Program with personnel
from the HEPA Division of the Fairchild Corporation, with personnel of
ORNL who are connected with the AEC portion of the program, and with
Air Force offlcers from the #Alir Materiel Command. As & result of that
vigit it is the consensus of the Committee that there should bs a
thorough technical review of the ANP Program this summer to determine
whether the affort of the program should be increased, decrsased, or
contimed at its present level. The group performing this review
should include both personnel who participated in the lexington Project
and also experts in the field of chemically powered aircraft. The
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group should understand that it is not being requested to determine
rhether there is a requir ement for nuclear powered aircraft but

that it is to assume that a wilitary requirement does exist for air-
craft to carry a pay load of 10,000 pounds of the following character-
istics &3 established by the USAF in 19L8:

When required: 5 years 10 years 20 years
Radius of action ~ statute miles 5,700 6,800 6,800
Range - statute mliles 12,500 15,000 15,000
Altitude - fost 50,000 60,000 60,0004
Speed ~ miles per hour 570 650 1,000

Mach No. 0.87 1.0 1.5

8. It is recosmended that a thorough technical review of the ANP
Program be undertaken this summer, sponsored Jointly by the Department
of Defense and the Atomic Energy Commission. The concurrence of the
Atomlc Epergy Commission in this Joint sponsorship should be sought
and 1t is recommended that the .,omic Energy Commission be requested to
contract with an appropriate group for undertaking such a review. It
is the opinion of this Committee that the group undertaking this review
should be advised to seek the assisiance of the RAND Corporation in the
solution of problems which that organization is particularly capable of
handling. A draft of a sugpested directive to the group selected to make
a technical review 1s inclosed for your consideration.

ROEERT LeBARCH
Chairman, Committee on Atomic Fnergy

Incl.
Incl. 1, Draft
Letter of Instructions




DS DRAFT

IETTER OF INSTRUCTIOHNS

T0: Oroup Reviewing the AKP Program

1. Ths Lexington Project, a group assembled by MIT to
evaluate the possibilities of nuclear powered flight for the Atomlic
Energy Commission, spent the summer of 1948 reviewing existing
knowledge of the subject, and appraising the problemis to be solved
and the prospects for euccess. In its report of SeptemSer 30, 1948,
the grouprecommended that if the high cost in technical manpower,
fissionables material, and money could be justified, a strong develop-
ment program on nuclear powerad flight should be undertﬁken. The
jmmediate objective of the program was to establish a sound basis
for making major design choices.t and for determining feasibility. It
was recommerkied that after an appropriate interval of perhaps three
years and prior to heavy commitments which would be required for full
scale test comstruction, progress should be thoroughdy evaluated to
determine whether feasibility and military interest are sufficient
to warrant continuance.

2. 4n interim program as recoymsnded by the lexington Report
is being pursued by the Department of Defense, the MEC, and the NACA
in thetr respective labérat.criea, their efforts being guided ard co-
ordinated by the AD Hoc Committee on ANPP, a joinl committee of the
fhree agencies. The J;int Chiefs of 5taff have referred the question

of military worth of mueclear powered flight to the WSEG, but no con-

clusione have been reached. M
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3. It is desired that your group undertake a complete and
thorough technical review of the work which has been done and which
is being done in the Unitsd States relative to the propulsion of
aircraft by nuclear energy to determine the technical feasibllity
and probable cost of the program. Tris review should be made
prouptly with the object of determining whether this brogfam should
be augmented, terminated, or given a decreased exphasis. In the
conduct of this review the following points should be conkidered
and your views and recommendations thereon are requested:

a. To what extent have the problems indicated in the
lexington Report been solved or have the sclutions bsen brought
within sight?

b. What new problems have been raised and what 1s the
apparent difficulty of their solution?

¢+ What 1s the relative probability of the flight charact-
eristica listad in paragraph L beiow ﬁ%ing met by nucleér and by
chemlically powered airerait?

d. Recommend a program for the research and development of
mclear powered flight and a time schedule for its accomplishment.

L. In the conduct of this investigation, it is not desived that
you attenpt to evaluate the requirement for a muclear powered air-
ciaft, but rather you should assume that 2 military requirement
doas exist for aireraft capable of carrying a payload of 10,000

pounds having the following flight characieristics:
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" E T By 1953 By 1958 By 1968
¢

Radius of Action - Statue miles 5,700 6,800 6,800
Range - statute miles 12,500 15,000 15,000
Altitude - feet 50,000 60,000 60,000 #
Speed = miles per hour - S70 é60 1,000
¥ach No. 0.87 1.0 1.5

S. Your group is especially capébla of perforzing this revisw
because of its membership of personnel who participated in the lexington
Project, and their knowledge of muclear and chemically powered aircraft.
Fowever, it is sugpested that the assistance of the RAND Corporation be
enlisted 1n the splutlon to problems which that organization is particu~
larly capable of handling.

ATOMIC ENERGY COMNMISSION DEPARTMYENT OF DEFENSE



