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THE COVER

HiNgsE Communist troops patrolling

the high counwy. This type of
vperalion has provided valuable ex-
perience for those Chinese troops
assigned to the Indian frontier region,
an area of international dispute for
centuries. Communist claims have
varied, but two main border areas—
Ladakh and the Northeast Frontier
Agency (NEFA)—persist in Chincse
plans. Of the two, thc NEFA must be

regarded as the section facing the
sharpest Communist threat, because
of the greater Chinesc capability oppo-
site it and because the Chinese already
occupy almost all of the disputed parts
of Ladakh. Consideration of the pos-
sible Chinese courses of action within
the areas involves various assumptions
and evaluations in the light of military
capabilities. The prevailing possibili-
ties are discnssed in the article “Chi-
nese Communist Options on the Indian
Frontier,” beginning on page 4. IST

FOREWORD

MISSION: The mission of che
monthly Defense Intelligence Digest is
tw provide all components of the
Department of Defense and other
United States agencies with timely
intelligence of wide professional in-
terest on significant developments
and oends in the military capabili-
tes and  vulnerabilides of forcign
nations.  Emphasis s placed  pri-
marily on natons and forces within
the Communist Waorld.

WARNING: Thispublication is clas-
sifiect secret because it reflects incelli-
gence collestion efforts of the United
States, and contains information af-
fecting the national defense of the
United States within the meaning of
the Espionage Laws, Tite 18 US.C.,
Section 793 and Section 794: Its
transmission or the revelation of its
conlents in any manner to an un-
authorized person js prohibited by
law. Although the publication is
marked “No Forcign Dissemination,”
certain  articles are releasable to

foreign governments; however, such
release is controlled by the Defense
Intelligence Agency,

JOSEPH F. CARROLL
L& General, USAT
Director
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More than seven years of lunar-probe launchings

indicate thot problems are being surmounted and valuable

dota gained; among many launches, there have been failures;

while no timetable has been suggested, it appears clear that . . .

-

TOWARD ' MANNED

Tma sequence of events in the Soviet
lunar program indicates an effort
that is directed ultimately toward
landing 2 man oa the moon. While
Soviet press and radio announcements
frequently refer to the possibility that

is feat will be achieved in the foresee-
able future, official Soviet comments
have avoided any indication of a time-
tabile,

On their route to manned lunar ex-

ploration, the Soviets have achieved
success in four phases:

o Phase one—initiated late in 1958—
consisted of attempts to hit the moon.

@ Phase two—1959 and 1960—in-
volved sending probes around the
moon to photograph its far side.

o Phase three—begun in January
19683—involved a soft landing on the
surface of the moon.

o Phase four—the curreat phase—

SOVIET LUNAR EFFORTS POINT

EXPLORATION

consists of a probe in an orbit around
the moon.

One final phase that weuld be re-
quuired before manned vehicles could
be sent to the vicinity of the moon is a
circumlunar flight and safe return of
the vehicle to earth, »

The Soviets are expected to continue
the current programs of soft landings
and lunar orbitings in an effort to ac-

FLIGHT PRASE

PUST ARRIVAL
PAYLOAN ORERATION

TERMINAL
MANEHVER ACTIVIVY

Hi0-COURSE
TRAJELTORY
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SOVIET LUNAR ORBITER — LUNA 10 By e eyl e

SOVIET DESCRIPTION OF ~ Chronological sequence

LUNA 10 PROBE VEHICLE - The first successful Soviet lunar
- probe—lunik —was launched an 2

o gmmry 1939. This cvent was pre-

er 1958. The Soviets announced
that Lunik | weighed 3,240 pounds—
' 796 pounds of which were thc instru-
mented payload. This probe passed
within approximately 4,000 nautical
miles of the moon. The next fanar-
probe atiempt was made on 18 unc
1959 but it failed early in the fli
The second successful launching. of a
lunar probe—Lunik 2—occurred on
12 Scptcmber 1959. Lunik 2 im-
Sacmd on the moon's surface after a
1ght time of about 38 hours and 23
minutes. The probe weighed about
3,340 pounds, including the 850«1?ound
trumented payload.
Lunik 3 was successfully launchcd on
ctober 1959 with the announced
o ive of photographing the. hidden
! sidfc the moon. Published photo-
onfiem that this goal was

‘Not all the attempts were: suc&mﬁﬂ.
On 15 April 1960 a lunar probe was
Jaunched but an inflight failure oc-§
~ curred when the third stage failed 10°
_ achieve the required vclomty for a
S e = kg lonar gajectory.

EB e LR e i, .0 omaded 1ol Jaring | nearly
« ALTITUDE S MENT - three years—followed the failure of
this lunar probe. The Soviets ap-
_ parently decided to abandpn the
- dircct-ascent technique in favgr of the
new parking-orbit techrique. {
The first attempt to launch.a lupar
-probe from a parking orbit. occun-ed on
# January 1963, Although the launch
‘phase was successful, failure of the
ESTIMATED BREAKDOWN ‘fourth stage prevented the probe from
OF PAYLOAD WEIGHT achieving transfer: trajectory toward
] moon. This was followed by
T e | ‘another attempt on § February 1963,
SCIENTIFIC INSTRUMENTATION # 75 PQUNT | This time the third stage failed, and
Aé : * the be did not achieve. q parking

L finally was ac!ucvcd on

: 963. Lunik 4 marked the
: st. imé that a probe was sjected
;mgce;xfully from a parkxpg orbu.
though the specific mission of Lurik
never stated, a soft landing of an
| instrumented payload on the moon
probah,y was intended. T}xe Soviets,

LUNAR OR PAYLCAD
(s z
¥ )

+ SATELLITE
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Another long pause

On 9 May 1965—after a two-year
lapse—Lunik 5 was launched. After
a 3}-day flight it impacted on. the

surface of the moon. On thisoceasion,

the USSR—for the first time—indi-
cated that it was attempting to soft-
land an instrumented payload on the
lunar surface. Unfortunately for the
Soviets, Lunik 5 made a hard landing
on the area of the Sea of Storms and
was destroyed on impact.

Lunik 6~ launched en 8 June 1865
was ¢jected successfully from a parking
orbit, but the miission resulted in
failure when the midcourse correction
motor failed to shut off. :

Both Lunik 7, launched on 4
October 19635, and Lunik 8, launched
on 3 December 1965, performed most
of the operations necessary to produce
soft landings. But in each casc hard:
iandings resulted and both were
destroyed on impact. By this time
the Soviets were making no secret of
their attempts to soft-land an' instru-

mented payload on the moon.

Efforts finally successful

Lunik 9—Ilaunched on 31 Januvary
1966— achieved the first successful
soft Janding and represented a signi-
ficant accomplishment in the Sovier
lunar exploration program (sec draw-
ing at right). Valuable data was

. transmitted back to earth.

According to Soviet announcements,
Lunik 9 consisted of three basic parts:

® A “lunarstation”—weighing about
220 pounds—that was soft-landed on
the moon. '

¢ A propulsion system used both for
the midcourse correction and for the
soft landing.

e T'wo compartiments carrying atti-
wde control and guidance systems.

Weight of the payload after it was
cjected from its parking orbit was
stated to be 3,483 pounds, which is
consistent with the weight of previous
lunar probes. In a Moscow press in-
terview on 10 February 1966, M.
Keldysh, President of the Academy of
Sciences, stated that the only two mis-
sions of Lunik 9 were *to photograph
the lunar surface and to'measure radia-
tion at the lunar surface.” Beth mis-
sions were accomplished successfully.

The next lunar probe attempt—des-
ignated Cosmos 111 by the Soviets and
probably intended for a soft landing—-
was launched from the Tyuratam Mis-

July 1966

SOVIET drawiny reportedly. depicts Lunik ‘9 in position on. the surface of the moon. [U]

sile Test Range on 1 March 1966.
Howeyer, the probe vehicle failed to
cject from the park orbit into a
lunar transfer wajectory. In an ap-
parent attempt to conceal the mission.
failure the Sowiets issued a routine
Cosmos earth satellite announcement.

Lunar orbit accomplished

Lunik 10—launched on 31 March
1966-—marked another milestone.
During its flight toward the ‘moon,
Tass announced that the mission was
“to test-systems for launiching payloads
around the moon.” After a lipar
orbit was achieved, Tass amplified the -
announcement somewhat by stating
that Lunik 10’s misgion was:

o' To seck a landing place on the

‘moon for manned spacecraft.

o To determine whether meteorites
are a hazard to manned flights in the
vicinity of the moon. ‘

» To measure the moon’s temnpera-
ture and gravitational ficlds.

Lunik 10~—according to the Soviet
announcement on 3 April, 1966—was.
orbiting: the moosn once every three
hours, with an apogee of about 621
nautical miles, a perigee of about 217
nautical miles, and a lunar inclination
of approximately 72 degrees. The

“Thes
ing of:

Soviets also have stated that the
probe’s communications are stable and
that scientific data are being relayed
back to earth. The lunar orbiter 1s a
540-pound sealed cylindrical con-
rainer; total weight of the package
injected into a lumar trajectory was
given-as 3,525 pounds,

Other probiems remain

Several impertant steps remain be-
fore the Soviets can land 2 man on the
maon and retorn Him safely to earth.

include the developing and test-

o Larger propulsion units.

o Techniques and eguipment for
rendezvous, docking; and assembly of
spacecraft mnverbit.

‘0. Techniques and cquipment for re-
entering the earth’s atmosphere.

e A means to protect man -against
possible solar flares while en route to,

‘on, and returning from the moon.

Despite these remaining hurdles, the
Soviets have scored a marked success

-with Lanik 10 from the standpeints of

developing propulsion and guidance
to achieve a favorable Junar orbit,
collecting data on the near-lunar en-
vironment, and transmitting this data
back to earth. [END]
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