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MEMORANDUM FOR THE FILE
FROM: Een Mapaficld I E )I
SUBJECT: Intercontinental Ballistic Rocket Progrem ,_S_Eeﬁ_ :._T

Earlier duriog the month, Mr. Trevor Gardner, Special Acsictant
o the Secretary lor Alr for Bescarch and Development; and Li. Colonel
Vincent Ford, Gardner's assistant, briefed Mr, Cole, Corbin Allardice, and
me on the intercontinental balllstic rocket program. Yesterday, 1 wisited
with Colopsl Ford and wag brought up-to-date on this matter.

The background 1e s follows:

Lagt puemer, Cardner voderiook & survey of the Alr Force activi-
ties in the field of long-renge missgileg. At that time, the Air Force had
three such projects under vay--Favajo, Soark, and Atlas, The first two of
thege devices wvere "missiles”-—-in the sense of wehicles following a horizontel
flight course, Atlas was & "ballistic rocket"--that ie, its course would

degerite o free-fall trajectory.

Spark and Havajo, as envipoged, were essentially extrapolations
of comventional mispgiles. In other words, their prospective speeds were on
the low end of the Mach scale--in the neighborhood of Mach 2 or 3. It was
anticipated, however, that Atlas would have a maximm gpeed of Mach 20 amd
re-¢oter the atmospbere at Mach 10 or 12.

The Alr Force assumed that Atlee, which was being developed by
Convedr, was a long-term proposition, and 'I:‘.:’:.a't. such & deviece-=1F 11 were
at all feasible--could not be made operaticopal until 1962 or 1964,

The reasons for this long time scale lay, first, in the guidance
problem and , secondly, in the metallurgical problem sssociated with a device
re-entering the atmospbere at Mach 10, The Adr Force bad put down a required
C.E.Fu of 1500 feet. This, in a rocket with a prospective 5,000-mile range,
constituted a fantastically difficult technical challenge., In addition, to .
this 1t wme articipated that great edwvances io petallurgy would bave Lo be
accomplished before the device could re-enter the atmosphers at such high
speeds without burning up in the process.

%hen the Gardrer survey team locked at the long-range missiles
program, Gardner had great miegivings concernming iteé ecope and direction,
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and mar intuitive fecling that all was not proceeding me it might. Last
fall, Gardner accordingly mssembled a scientific advisory team consisting
of 26 scientists--including such e=n as Von Neumann, Kistiskewsky, Weisner,
and Llauritsen. This group, in other wvords, Tepresented a vide gpectrum of
gcientific thougbt. This advisory panel wae Teguesied to take o fresh look
at the long-rangs missiles progrea. Gardoer also pressed for an intepsive
study of possible Soviet activities in the flield of long-range migsiles,

Four iptelligence studies were thereupon undertaken--one by CLA,
ancther by regular Air Foree iptelligence channele, a third by Rand, and a
fourth by a "special® group wvithin the Afir Force--the latter presumably

relying upon intellipgence secured by covert meana.

Upon studying the findings of thege intelligénce surveys, the
consengus of thought mmong the scientific advisory group vas that the
Soviets were probably “significantly ahead” of us in the field of long-range
missiles.

Turning next to the question of what we could do to accelerate
our own progress in this field, the scientific onsultants conclvded that we
could measurably step up our timetable by relaxing certain of the then-exist-
ing specifications for a long-range ballistic rocket. Asmuming that the
specifications were oo relaxed, end agsuming further that we instituted a
ballistic rocket program oo a crash basis, the majority of the scientific
advisors believed that we could have in existence a “Ph.D.-type™ ballistic

rocket fowr o gix years froo oowv.

It is important to notethat the technical feasibllity of the
ballistic rocket was not sericusly guestioned by sny meshers of the advisory
panel. The only question of debate centered arowd how soon we could have
it--with the optimistic group (which includes Von Neumann, Welsner, and
Gardner) saying that we could secure it in four years; with the moderstes
caying that it might take five to six years; and vith the conservatives say-

ing it might be an eight-year program.

The chenges in specification agreed upon by the scientific
advisors comncerned C.E.F. and the speed at vhich the rocket wounld re-enter
the atmogphere, The originel 1500-foot C.E.P. for long-rangs miciles vas
set forth fouwr years ago, vben fev regarded thermomuclear wvarhbeads as
feasible, Apparsntly, the 1500-foot figure wms establiched soocwvhot
frivolously--in the gense that the Alr Force thooght it might ss well put the
ecientific people onthelr tofs by glving them an éxtremely hard target to
shoot st. What the Air Force apparently did not realipe was that a 1500-foot
C.E.P. vas not merely three tipes 8s bhard, pay, ae a 4500-foot C.E.F. Eather,
the more stringent C.E.F. represented & problem of & new order of magmnitude.
For ipstance, io order to achieve such s C.E.P., it would be necessary to
ealculate the epsed of light tc enother decimal plece--snd Gerdser tcld us
such an achievement would probably withy of a Nobel Prize,
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By the mmme token, o rocket re-entering the atmospheres ot
Mach 10 or 12 would represent A meétallurgicnl landmark--oand Goardoer
sald two Nobel prizes might be nececsary for echileving alloys capible of
vithetanding the tremendous mesultant temperatures.

Cardrer told us it wvas his personal opinicn that the requirement
for a 1500-foot C.E.P. bai prcbtebly set back our long-rangs misgiles prograd
by three years, and he wvas at & losse to understand why his predecessors hed
not relaxed this requirement the moment that large-scale thermonuclear
explosions appearcd feapible.

As & result of the recommendatione of 1he peientific RAVIigOra.
the Air Force rescarch and development people concluded early this year
that they would pregs for a crask program on the ballistic rocket. ln plact
of & rocket wvith a 1500-foot C.E.P, and e re-entry aspeed of Mach 10, the
Alr Force hes now relaxed its specifications to permit a C.E.F. of 3 milee
and & re-entry speed of Mach b to Mach 6, with & rocket traveling at Mach 1

upon impact.

ATter s good deal of hemming end hawing on organization and
budgets, the Air Force has nov agreed that the program shall be carried out
by an MED-type organization reporting to the head of the resecarch and
development cammind. The General Groves and the scientific bead of the Pro”
posed organization have not yet been selscted.

Until a few weeksa ago, the Air Force had thought in termo of &
$2 to $3 billion program, which might result in having 1,000 Fh.D,-type
rockets vith hydrogen varbeads operatiopal four to gix yearse fram nov.
Bowever, less embitious goals have now been set and the Adr Force hos agrecd
upon & billion-and-a-half-dollar program, which should give us & capabiliiy
of 100 rockets apd 20 launching sites during the same tioe.

The program bas been approved by Geperal Twining amd Secretary
Talbott. It bas not yet been approved by the Department of Defense, but
the Adr Force is conlident this approval will be eecured.

The Alr Force bopes to preserve extreme pecrecy concerning thif
prograz.

Less than & mirute and m half would elapse between the time T E
rocket re-entered the atmosphere and the time at which 1t would hit ite
target.

Ho interception technigues are known or even foreseeable,
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