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IN‘JELLIGENCE ESTIMATES

10.0° IH'E(DUCTI()N

The purpose of this section of the progrem plan is to
estimate the foreign threat in terms of technical capabilities
and probable programs which may affect the establishment of a
lunar expedition. The threat will be defined in terms of major
performance capability and dates of operational avellability.

10.1 FOREWRD

The following date was obtained from DCS/Intelligence,
Hg ARDC and published Intelligence estimates.
10.2 PERFORMANCE CAPABILITY
The Soviets have flown geophysical end component equipment
peyloeds on their vertieal rockets for the development, modifi-
cation, and &cceptance testing of instrumentation for use on.
thelr satellite and lunar aircraft. They developed and used
complex scientifie instrumentation on Sputnik IIY, and stebili-~
zation, orientation and control equipment on Lunik III and Sputnik
IV. Presently, by using their vertical rockets, the Soviets are
testing infrared equipment, in addition to collecting date on the
background noise level of the earth's surface. It is believed
thet a development yprogrem exists which eventually could lesd to
detection end reconnsissance satellites. The development program
vwhich led to the photographic system used in Lunik III is erpected
{0 continue, with &n eventual a.pplication in photographic reconnaie-
sance end weather satellites.

The Soviet space leunch capabllity is shown in the following
tgble of Sputnik and Lanik booster thrust levels:

Sputnik I 300,000 pounds
Sputnik II 300,000 pounds
Sputnik III 32,000 pounds
Ianik I, II, and IIT 456,000 pounds
Lanik IV, V, and VI 166,600 pounds

TheTeé 1Is also evidence of a cluster of five 140,000 pound

units. The Sovliets are developing engines of 1 to 2— million
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pound thrust. The estimated time for a booster o metcn this
engine 15 as follows:

Single engine booster - 1963
Clustered engine booster ~ 1965

In general, it takes approximately half the time for development
required in the U.S.

The meximm Soviet orbit capability, with present ICBM
boosters using five (140,000 pound thrust) engines and foux
(6,600 pound thrust) engines is 10,000 pounds in low altitude
orbit. All Lunik and Sputnik vehicles utilized a third stage
baving 12,500 pound thrust engine burning for approximetely
k20 seconds.

By using higher epnergy chemicsl propellants in modified
upper stsges, the payload can be increased up to 15,000 or 20,0C0
pounds during 1961. However, spproximately 50,000 pouncs of
payload mway be attained by 1962 if ICBM leunch vehicle thrust is
increased.

In the 1965-19T70 period, a nev clustered chemiesl booster
should allow the Soviets to place 50 to 100 tong in Oxbit an
individual launches. This will permit lznding » @2n on the moon.

10.3 SUMMARY AND CORCLUSIONS
_ ‘ Very early the Soviets realized the provagenan velue obtain-
gble from space adventures and, accordingly, heve striven con-
tinuously for "firsts". This has spparently influenced the
detailed pattern for their spzce planning. Even though the
Soviets have achieved "firsts" in:
1) Bsteblishment of sn artificial eerth satellite

2) Rocketing past the moon and plecing a vehicle into
a solar orbit ’

3) Hard impact on the moon

4) Photographing the side of the moon not visible from
the earth '

5) Safely returning mammals and men from orbit

it seems obvious that the Soviet attempts to score "firsts” will
continue.

" * . -
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Although large orbiting spacecraft appear to be the prime
Soviet technical objective during the period of this estinate, it
is believed they will continue to use &nd improve their current
luner probe cepability since there are many "Firsts” yet to be
accomplished in the exploration of the moon. These include lunar
satellites, lunar soft landings, lunar soft landings and return
with actusl semples of the luner surface, and, finally, & tankette
for & true lunar exploration.

It is expected that the goviets will continue to launch
unmanned lunar rocket probes for the purpose of reconnoitering
the moon and near moon eavironment for the application of this
knowledge to the develomment of manned lunar exploration sysiems.

Since soft landings are essential for obtaining data on the
lunar surface, it is believed that the Soviets definitely will have
to develop techniques for achieving lunar soft landings, especially
soft lendings and return to earth, to establish the procedures to
be employed in sccomplishing the main objective of establishing &
manned lunar station. The firsi of these test vehicles could be
very similer to their Arctic automatic weather stations that
presently are Jettisoned from alrcrafi. This vehicle would be
able to record temperature, micro-meteorite impact, verious types
of radiation, particle concentration, selsmic disturbances, solid
resistivity, and depth of probe penetration. As lending techniques
are improved, larger payloads with increased instrumentetion for
terminal contrcl apd lunar re-stert snd leunch carebllities will
undoubtedly be developed. C

Circumluner £1ights by manned space vehicles, end eventually '
lunsr lendings, will be reqiired in order to know more precisely
the envirommental situation preliminary to the eventual establish-
ment of & lunar base and the complete conquest of this body. This
is considered to be & more distent objective of the Soviet progrem
end its atteinment will appear, if at all during this decade,
toward the end of the period.

Although the landing of & "tankette" on the moon falls under
the category of a soft landing, the size and weight of such @ vehi-
cle makes it a sufficilently worthy subject for special consideration.
The Soviets have published extensively on such & vehicle, and
Yu D. Khelbtsvich, Chalrman of the Science Technicel Committee for

kadio Remote Control of Cosmic Rockets, has published his preliminary

CqramE
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students of Moscow High Technical séhoul pow are experimenting with
models of & tankette in layers of powdered cement to elmulate
powdered soil conditions which might be expected on the moon.
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Actual accomplishment of the project will have to ewait the
availebility end flight testing of the new booster with thrust in
the millions of pounds category in the 1965 time period.

The Soviets do not differentiate between military and non-
military gpace systems. They have talked of & peaceful intent of
their space program but there are many pounds of payloed in their

satellites which cannot be sccounted for on the besis of Gata given .

out. It should be presumed that this couléd be military peyloads.
With this in mind, it can be stated that during the early 1970's
it is possible that space wespon systems will be developed ze a
supplement to earth-based delivery systems. It is also possible
that military facilities may have been established on or in orbit
around the moon. Atmospheric and climatic conditions will demand
an air conditioned enviromment for moon-based delivery systems.
For increased survival security end decressed requirements for
"imported"” construction material, it seems reasonable to assume
that these would be constructed under rather than above the moon's
surface.

“Yhis document containg information affecting the national defensz of the United States within the mesning of the Espionsge Laws, Title
18, U.5.C,, Section 793 and 794, the itssion. or fation of which in sny menner 1o an unauthorized person is prohibived by law.
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The Lunar Cargo Packege (See Figure A-l, item e) is thet purt
of the Cargo Paylozd wvhich rcpresents a package consisting of
supplies, equipment, etc., needed on the lunar suxface.
Preliminary design dasta inlicates that an amount in excess

of 40,000 pounds must snd can be delivered to the lunar
surface.

Cargo Peyload

The Cargo Psyload is thzt part of the Lunexr Trepsport Vehicle
vhich is placed on a seclected lunar trajectory and is bhoosted

- 4+p earth escape velocity. It consists of two major parts.
These are:

Lunsr Landing Stage
Cargo Packege

This division is schematically represented in Figur= A-1 by
the perts lebelled b =nd e. The cargo payloesd does not in-
clude a luner lsunch Stage since the cargo peckage remains
on the lunsr surface. The weight of the Cargo Peckzge 1s
equivalent to the ccmbined weight of the Lunex Re-entry
Vehicle (3 men) and the Iuner Launch 3tage. The Crxgo
Peyload weighs 134,000 pounds at earth escape.

Circumlunsar

A highly elliptical trejectory that goes around the moon and
returns to the earth.

Circumlunar Fropulsion Staée

A stage attached to the Iunex Re-entry Vehicle to provide &
suiteble propulsion and control cepebility for melntaining
the Re-entry Vehicle on & circumlunar trajectory.

Delsyed Procurement Concept

Concept of deferring the finel ordering and production of

e high-cost insurance type spares until maximen Flight
ot experience 16 avellable.

e TR Sy

High-Speéd Re-gniry Test

R test program using a specidl Re-entry Test Vehicle designed
" a.obt fundamentsl re-entry dais and specific configuration
data a¥ re-entry velocities of 25 to 45 thousand feet per second.
TN LRI
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Iuner Expedition Facility

A facility designed to be constructed under the lunar surface and
to support the Iunar Expedition. This facility will be designed
s0 that it can be readily expanded to support future military
requirements

lunar Lending Stage

The Junar Landing Stege is that part of the Manned Lunsr Payload
that will land the Menned Lunar Peyload et a selected site on the
surface of the moon. The expended portion of this stage is lefd
on the lunar surface when the Lumex Re-entry Vehicle is leunched
for the return trip to earth (See Figure A-1, item b.).

Luner Landing Stage - Cargo

The Lunsr Lending Stage of the Cargo Payloed (See Figure A-1,
item b ) is identical to the landing stage of the manned Iunar
Peyload. It provide the capability of soft landing the Cergo
Pockege at a preselected site. The Cargo Peyloed is unmanned and
the landing operation is automatic. The Lunar Landing Stage re-
mains on the lunar surface with the Cargo rayloead.

Tuanar Launch Complex

The Lunar launch Complex consists of the base facilities, inte-
gration br 1dings, check-out buildings, launch peds, propellant
manufacturing plents, the complex control center and all of the
equipnent required to earth lsunch end support the lumer Expedition.

Lunar Launching Stage

The Iunar Launch Stage (See Figure A-1, item ¢) is thet part of
the Manned lLunar Payload that will boost the Lunex Re-entry
Vehicle to lunar escape velocity on e moon-to-earth trajectory.
Tt will be ejected prior to earth re-entry.

Ianay Team

The Tunay Team consists of Air Force technical personnel from
various Air Force System Command orgenizeations and the various
Alr Force Command orgenizstions. This team wes formed to essist
the 58D in establishing a sound Lunar Expedition program. Tie

s i

1@

_membership during the past two years has varied fram 30 to 50
‘personnel :

Lunar Transport Vehicle

. {fhe Lumaw-Trenspert Vehicle is required to transport men and
materials for the fLunsy Expedition. The Iunar Qy 2 Vehicle
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connist.s of ] Hpace Lsunching Vehicle and one of two payloads.
One payload is the Mmnned Lunar Payload and the other is the
Cargo Payload (fee Figure A-1)

—— s

IUKEX is & short title for the Lunar Expedition Program

Tunex Progrem Nirector

The Lunex Program Director is the individual responsible for
directing end controlling all facets of the Lanar Expedition

Program.
Lunex Re-entry Vehicle

The Lunex Re-entry Vehicle (See Figure A-1, item d) is the only
paxrt of the Manned Lunar Feyload that returns to the earth. - It
carries three men and all the necessaxy life support, guldance,
end communication equimment that is required. It re-enters the
earth's atmosphere and uses aerodynamic breking to slow down
and land like & conventicnal airplane. The preliminary desiga
of the Iunex Re-entry Vehicle cells for & vehicle 52 ft. long
vith a return weight of 20,000 pounds.

Man-rated

A vehicle, or system is considered to be "man-reted” wvhen
sufficient ground and flight test date has been accumulated
to determine thet the reliability objectives for the item
have been aschieved and that the abort system satisfactorily
compensates for the inherent unreliebility of the system.

Manned Lunaxr Payload

The Menned Luner Peyload 16 that part of the lunar Transport
y2hicle which is placed on e selected lunar trajectory and is
boosted to an earth escepe velocity of approximately 37,000 feet
per second. It consists of three major parts. These are:
-Lunar Landing Stage
Junzr Launch Stage

lanex Re-entry Vehicle (3 men)

T

This division 15 schematically represented in Figure A-1 by the
parts labelled b, ¢, and d. The complete Manned Iunar Payload
'ueighs 13#,000 pounds at earth escape.
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. Responsive Production Concept

A concept wvhereby long lead poriions of high-cost operational
spares are purchased unassembled to reduce costs until final
decision is made on spares procurement..

Space Iaunch:lgg System

wvan The complete system, including ground facilities, propellant
manufacturing fecilities, ete., as required to lawnch the
boosters required for spece operations.

WA

- STANDARD TERMINOLOGY

- A term used to describe the Aerospace Ground Env:l.rmment
required for a specified system '

Abort System

£ The Abort System includes all the equipment required to remove,
e or return the crew members of the Lunex Re-entry Vehicle to a

' position of safety in the event of s malmnct.ion of the Lunar
\ Transport Vehicle. . .

P.E.P. are the initials for "Program Evaluation Procedure”.

Tt 13 & mansgement tool which uses an electronic digital cmu‘ber.
It hae the capacity to handle large masses of data quickly.

The PFEP sysiem provides inforpation that will enable the Lunex
Program Director to gquickly identify, locate, and consequently,
correct program trouble spots.

SQERI

A term used to describe du_a'.l:ltative- and Quantitative Personnel
Requirements Information that is required to properly plan for
personnel training.

RF1F

A term meaning Real Propverty Instslled Equipment that is

synonymous with Technical Facilities. Technical Facilities are
those structural and related items vhich sre built snd/or in-
stalled by the Corps of Engineers and then turned over to the
A:l:r Force or an Alr Force contractor.
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UTAF_Lunsr Chart

4 chart prepared to a scale of 1:1,000,000 and covering the
lunear surfece. Present vlens ecall for the preparetion of 1k
individuel charts to cover the complete lunar surface.

PEOGR "M _TITLFR:
BO8S

BOSS is the designation for “Biomedicel Orbiting Jatellite
System”. ‘The BOIS program uses primstes to provide life
science data for designing manned space systems.

SAINT
The GAINT program will develov znd demonstrate orbitel rendezvous

and satellite inspection technicues. It will further demonstrate
the capability of closing, docking, and refueling.
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