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‘Lunar panorama (in 2 sec’nons) photographed by the So it probe Luna 9,

Parts of braking unit can be seen in upper half. (From !?zvésti_a)
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Missile Range
Firing Log

US radar stations detected the following Soviet space/missile
launches during the period 1 January-14 February 1966:

Approximate Time

N & Date of Launch Propulsion System Launch Site Range
08202, 07 Jan Cosmos 104%* Tyuratam Orbital
08307, 22 Jan Cosmos 105% Tyuratam Orbital
0717%Z, 24 Jan S8-4 MRBM Kapustin Yar 1050 nm
1235%, 25 Jan Cosmos 106# Kapustin Yar  Orbital
0736%, 31 Jan SS-7 ICBM Tyuratam 3400 nm
11427, 31 Jan Luna 9%% Tyuratam Lunar
1219Z, 05 Feb Failured## Tyuratam Failed
02107, 09 Feb 58-4 MRBM Makat 1050 nm
0840Z, 10 Feb Cosmos 107% Tyuratam Orbital
18032, 11 Feb Cosmos 108# Kapustin Yar Orbital

. #*Launched by §S-6 ICBM booster-sustainer, orbited by light Lunik

upper stage.

#Launched by 2-stage vehicle.

*%Launched by S5-6 ICBM booster- sustamer
by heavy Venik upper stage,
the Moon by 4th interplanetary stage,

##Unknown launch vehicle
(Diyarbakir & Shemya RADINT; various ELINT sensors)
{SECREFT NO FOREIGN DISSEMINATION -- Releasable to US, UK & Canada) -

injected into parking orbit

injected into transfer trajectory toward
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ts Unusually Busy ims Wmter

The Soviets launched Cosmos 107 from ’I‘yurétam at abuu!. 08402,
10 February 1966, into an orbit with an Equatorial inclination of about 65
degrees and an orbital period of about 89. 78 minutes. The Soviets an-
nounced it as another scientific research vehicle of the Cosmos series,
but all indications are that it is the 44th in a series of Soviet recoverable
photoreconnaissance satellites which bear the Cosmos designation.

The Soviets have been unusually busy with their photorecce satel- = |
lite program this winter, Seven vehicles have been launched since mid- o
October, compared wit‘h 3,.£or mid-October to mid«F'}eB’rixary in sach of the
two preceding winters, :

Five of the 7 launched since mid-October 1G65 were orbited by ’che -
SE-3 launch system, and two by the SE-4, Both systems use the $5-6
ICBg‘Vi booster-sustainer for launch, but the SE-3 injects its payl yads into o
orbit with the light Lumk upper stage the SE-4 does it w1th the,_k &vy
Vemk upper stage, '
The SE-3 paylead weighs about 10,000 poxmds and carries a camera
&tem of medium resalutmn (20-30 ieet) Four cameras are carried:

Soviie

.

e  Two main cameras perfmm the pmrnary photographzc‘ mxss‘
Each is aimed about 16 degrees off the vertical, with a slight
overlap along the Earth trace under the vehicle's line of

flight, »
° One is a horizon camera which prov:\des a local vertzcai refer-
ence for the main cameras,. : ' -
® The fourth is an indexing camera which locates the gross -

area within which the main cameras are taking pictures.

The SE-4 payload welghs about 12 OOO 15, 000 pounds, carrying -
a camera system of high resolution (5-8 feet). This system is able to
make a controlled roll of up to 45 degrees with respect to the line of
flight in order to ph’otograph selected targets offset to the flight path.
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Five cameras are carried: 2 primary mission, 2 horizon, and 1 indexing.
Two horizon cameras are needed for the field of view required to establish
the roll position of the satellite,

The two photographic systems complemem each other. The medinm-
resolution system provides a geodetic and mapping function {from which
gross patterns of change can be detected. Once areas of potential interest
have been recorded by this system, the high-resolution system can be
used to obtain more detailed coverage which show the chazacterxst;cs of
specific targets.

(NORAD; FTD)
+SECRET NO FOREIGN DISSEMINATION -- Releasablu to US, UK & Canada}

Reds Use US's 'Echo’ Satellites
for Making Geodetic Measurements

The Soviets since 1962 have been using optical observations of
the US's large balloon-type Echo-series satellites for making geodetic
measurements across the USSR, This work apparently is now to be ex-
tended into Eastern Europe. Latvian and Rumanian scientists report ,dly
plan to take the same kind of data by simultaneously photographing Ech

The accuracy of geodetic measurements obtained by optical track-
1ng of a passive satellite is probably not as great as the US hopes to achieve
by electronic tracking of Geos and Secor satellites, but it is faster and
more accurate than conventional surface-triangulation methods,

- Geodetic measurements aid in determining more accurately the
size and shape of the Earth and the distances between various points on
it. Accurate determination of such distances is helpful in targeting
ICBMs against small targets, such as bardened enemy ICBM gites,
(CIA; NORAD) o

Thé Luna 9 Event, According
to Soviet Press Reports

{Following is a NORAD surmnmary of Soviet press items on
the Luna 9 event. Times given are assumed to be Moscow time,
. In some cases this was specified, )

The Spacecraft., The Luna 9 vehicle which was injected into transfer
trajectory toward the Moon weighed 1, 583 kilograms, half of this weight
consisting of fuel. The spacecraft consisted of 3 main sections:

® An engine section which made the inflight course correction

- Illlv = l..M’
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and supplied the braking action for the landing, i
e A flight-control sectior which controlled the inflight course e ‘
correction and the final landing,
. The final payload which photographed the Moon and trans-
m1tted video of the photography to the Earth, i

The engine section ccmszsted of the engines, a fuel-pumping system
apparatus to insure proper burning, and fuel tanks, o

The control section included cvy‘rosc:opes, electro-optical devices
for orienting the station in space, a radio for illlght control, a timer
programer, a radio system for the soft- ~landing, a power supply, anda
vernier system ior orienting the station properly for the inf{light course
correction and for the landing, This section was in 4 hinged parts which
separated before the braking action tock place.

. The station itself, which was sealed to. maintain a constant pr&“sure,

contained a radio transmitter-receiver, program-control devmes a heat
regulator, scientific apparatus, a power supply, a TV System antennas,
shock absorbers, and petal-like feet.

Launch Date and Target. The launch date was so chosen that the Moon I
would be relatively high above the Earth's Equator, which would provide for .
longer line-of-sight communications time each day between the Moon and
the USSR. : .
The probe was aimed so that it would 1and éurmg the luna.r '*m )
ing, ' that is, near the terminator line. This would provide the most ,,
favorable working temperature for the electronic equipment aboard the e
station, since the Sun at this time would be low in the lunar sky, It would e
also cast long shadows dx:&nng the early part of the ph@tagraphm xm’

......,.—._...ﬁ...._j he Flight. A TOCkG‘C package flrSt pu.t Luna. into a p«xrkmg orblt o““

mto a tra;ectory toward the Moon on a ‘trlp which WO ,_\1& last about 3.5 i
Observation indicated that Luna 9 would pass the Moon at a distance
of 10, 000 kilometers from its center if the spacecraft's flight path was not
corrected. On 1 February the ground station sent Luna 9 the instructions -
to make a course correction, The spacecraft oriented itself with vernier L
controls to the Sun and perpendicular to the surface of the Moon. At 2229 ;
hours, 1 February, the correction engines were switched on and the craft's .
speed changed by 71.2 meters per second. (WIR note: see page 37.) - S
The ground station later verified the accuracy of the correction and
computed the time at which the braking engine should be turned on. At
1600 hours, 3 February, data was sent from the Earth to the spacecrait
for braking prior to landing, Luna 9 oriented itself vertically to the Moon's
surface about an hour before the landing was to be made, ‘when it was &309
N,l-g%%ometers from the Moon, '

; ‘ =110 e —SeoTet
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One of the characteristics of a system of hyperbolic trajectories
was used in orienting the craft; if the altitude at which the braking engine
is to be turned on is given, then for that altitude there is a distance from
the center of the Moon (about 8500 kilometers) at which the direction to
the Moon's center coincides with the needed direction of thrust at the be-
ginning of braking. It should be noted that this distance does not, from a
practical standpoint, depend on the magnitude of the deviation of the actual

’ from the computed trajectory. In braking, of course, the axis of thrust
has to be aligned with the speed vector,

Braking began on cormmand of the radic-altimeter when Luna 9 was
75 kilometers above the Moon's surface and continued for 48 seconds. The
shock absorbers were readied and the craft's speed was slowed from
2600 meters to several meters per second. When the station reached the
Moon's surface, it separated from the engines, which landed nearby,

Touchdown came at 2145:30 hours, 3 February at 0708N-6422W.
Four minutes and 10 seconds later the antennas opened and the first
transmitting session began. At 0450 hours, 4 February, the TV system
began its survey of the lunar surface and transmissions began. In the next
3 days, photo-TV images were sent regularly, along with telemetric data,
{WIR note: see page 40.)

. The Video System., The TV camera, after the landing, was about 60 centi-
meters above the lunar surface, permitting a range of vision of about 1.5
kilometers. Ifs angular resolution was about 3 minutes of arc., In com-
parison, a man's range of vision on the Moon would be about 2.3-2,5
kilometers and the angular resolution of his vision would be about 1 minute
of arc,

- The sensitivity of the TV "eye' on Luna 9 could be varied with the
intensity of the illumination, either by means of photoelec.tmc devices carried
or by command from the Earth,

Pictures taken during the 3d transmitting session were the best,
when the Sun was at an angle of 27 degrees. The Sun was too low upon
landing, so photography was delayed, When the first video transmission
was held, the sun was about 7 degrees above the horizon,

The power supply was the limiting factor in the number of trans-
mitting sessions beld, Three were programed but some power stxll remamed
and pictures were received 75 hours after touchdown,

The axis of the TV camera was tilted downwazrd at an angle of about
30 degrees toward the east. This resulted in photographic coverage of
only 300 degrees of the lunar surface, although the apparatus was capable
of 360 degrees coverage, Coverage in a westerly direction shows only a

p black sky.
. A 2-faceted mirror was used to measure distances. It divided the
landscape into 6 'strips of stereo pairs with bases of about half a meter each.

The pictures showed that the station's angle of tilt had changed

11 s -secret
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between the 2d and 3d transmitting sessions, Also, the camera moved a i
few centimeters, This enhanced the stereo effect. o
The pieces of the station which can be seen in the published H
photography appear to be large, but that is because they are close. o
Scientific Data. The station indicated that cosmic rays are the princi§31
factor in radiation on the Moon, where the dosage is 30 millirads per day,
The Moaon's surface itself radiates as an effect of primary cosmic radia
tion. This fact may help us to determine the chemical composition of he |
Moon,
QUESTION AND ANSWER SESSION
{Following is a summa«ry'»o'f the most significant points raised
during a question-and-answer period which followed a 10
February press conference about Luna 9, Questions and an-
swers are swmmarized, not given verbatim as published.
Some are omitted, ) : :
Q. What caused the station to shift poéition"
A. This is not known, but the weight of the station and changes in
temperature of the surface could be factors.
2 Did Luna 9 have solar batteries? Pk
Al No, They were not necessary for this mission,
Q. What is  next in the progra_m-'fldr sending cos\m‘c'ma;uts to the
Moon ? :
A, Perbaps a flight of cosmonauts around the Mo<m But this is
@meatwn, There are many problems regmrmg study.
@ Is the soft-landing procedure 100% s&fe’? -
A, Phe technmal problems are 100% solved, but this does not bar
accidents, You can never guarantee 100% reliability, ‘
Q. Can you name the basic steps which must be taken between a scft- j ‘
landing and sending cosmonauts to the Moon ?
A, There are many technical problems, but the speed of return to ‘ Y
: Earth from the Moon, which is much higher than orbital speed, is |
one of the biggest problems. 4. :
Q. What about Sir Bernard Loveﬂ's prediction that the USSR wili send _4_;
men to the Moon in early 19672 '
A.  Idon't know on what basis Lovell said this.
" WIR 7/66 18 Feb 66
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Can you give the weight of the control section and braking section?
The over-all weight was 1,5 tons, the station itself 100 kilograms,

Was all the egquipment Sovxet built or was some of it built in other
socialist nations?

All of it was built in the USSR but we hope in the future to use
equipment from the other socialist nations,

Will vehicles of the Luna-9 type land on Venus in the not-distant
future ?

I do not exclude this possibility, but landings on Venus have special
problems, such as atmospheric temperature and pressure.

Are more Luna-9 vehicles expected this year?

This is an interesting question, because of problems of inter-
national law and international relations. :

Is the Moon now contaminated by Earth's bacteria?
Special measures were taken to prevent this,

When will the first samples be made of the lunar soil, seismo-

: ,;graph recordmgs made, temperatures taken -- is this months

away or years?
I think in months or tens of months.

What kind of signals were used to transmit TV -- figures or analog
modulation? i
Ordinary frequency modulation,

Will the photographs made by Luna 9 be published ?

The Academy of Sciences proposes to publish a special issue about
the event and pictures of the lunar surface, Materials will also

be published in scientific journals.

Was any information sent other than TV, such as results of experi-
ments ?

The dosimetry background detected has already been mentioned.
Very detaxled information was sent back about the working of Luna 9
itself, Abce

Is a special name to be given to the historical place of this lunar
landing ? If so, what is it?

I think that this must be given thought. American scientists called
Ranger 7's landing place the ''Sea of the Known. 't However,

<8827 TWIR 7/66 18 Feb 66
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. reach Venus about 1 March

. How many lines are there in p el

’ to the Earth? ,
A, ﬁ’here are 6, 000 hnes in the wi
mmuz;es, 4 sessions were held’
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50X1 and 3, E.0.13526 |

.,USA. UK Can Ttaly France USSR Total

Payloads decayed or T
de-orbited 170 2y 102 273

Debris decayed 129 575 703
Totals ' 16 . o 4 i 7 882 2013

A listing of payloads stﬂl orbiting the Earth as csf 12004, 11
l“‘eabruazy 1966, is shown on page 41.
{(NORAD Space Defense Center)
(OFFICIAL USE ONLY)

Cosmos 108 Probably a Scientific
Vehicle; Payload May Have Failed

Cosmos 108, which the Soviets launched from Kapustin Yar (KY)
about 18032, 11 February, is believed to be a scientific vehicle, as the
Soviets claim. [t is the second such’ spacecraﬁ; launched from KY this
year, The 85-4 MRBM booster-sustainer and KY Cosmos 3d stage were
used to launch and inject Cosmos 108 into orbit.

It is the firstnighttime KY launch since Cosmos 51, which was
launched 9 December 1964, Cosmos 108 may have been intended to study
night lighting conditions, The Soviets have announced that Cosmos 51
studies one visible and two ultraviolet regions of the spectrum at night,

A lack of ELINT after Orbit One, however, suggests that Cosmos 108

may have suffered a payload failure,

{(NORAD)

+SECRET NO FOREIGN DISSEMINALION -- Releasable to US, UK & Canada}

5 Feb Launch Fails, Probably
Test of SS-9 ICBM in Space Role
' A vehicle which the Soviets launched from Tyuratam (TT) at about
12202 5 February, failed and fell into the Pacific some 23 minutes and
50 seconds later,
The launch appears to have been a repeat of a space event of 16
December 1965 which also failed: the two vehicles were similar

|

| It is concluded, therefore, that the launch vehicles were

the same. Analysis of telemetry internals does not permit identification
of the 5 February launch vehicle, but that used on 16 December has been
identified as an S5-9 ICBM plus a third stage. :

> WIR 7756 TE Teh 565




Both launches are assessed as space events rather than missile
events, despite use of the S5-9:

» Both Znd stage boosters { eyond a currently &mbmded
Soviet impact area in the Pa itic,

® There were no missile-range instrumentation ships in the
Pacific to monitor these events.

® The use of a third stage is more consxstent with a space
launch than a missile launch. :

o Inclination of trajectory was the 65 degrees used icr most

' TT launches. ,

s  Velocity of the booster at apogee (before ignition of the thlrd

stage) was 96 percent of orbital velocity.

In both cases the 3d sta.ge was not programmed for ignition until
about 7 minutes after apogee, at about 100 n, m. altitude. On 16 Decemb*:
the 3d stage ignited but, due to its tumbling, it exploded. On 5 February
the 3d stage separated but failed to ignite and fell mto the Pacific along
with the 2d stage.

Both events are assessed as test launches of an S$5-9 and a 3d stage,
The Soviets could intend to use this configuration for any one or more of
the following purposes: i

@ To replace the S5~ 6 ICBM as a gen&ral-pur“pose spa.ce becster
s To replace the SS-6 ICBM specximally in a new photo~-
reconnaissance-satellite system,

@ To test elements of a fractional-orbit bombardment system ;
{(FOBS]. i
» To place a rendezvous packag -intoﬁgfrbit‘,‘ to be u‘s",e,d later in

conjunction with a manned :
@ To be used in a role requlrmg a near- I:.arth parkmg orbit.

(NORAD) :
{SECRET NO FOREIGN DISSEMINATION -- Releasable to US, UK & Canada)
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‘ 5508 vf.or Cosmos 108)

Polyot 1
Electron:1
Electran 2
Polyol 2
Electron 3
Electron 4
Cosmos4l - = &
Cosmosdd 816
Cosmos 53
Cosmos 54
Cosmos: 55
Cosmos 56
Cosmos 58
JCosmos 61
{Cosmos 62°
ACosmos 63
Ist-Moiniya 1
. Cosmos 70
Cosmos 71
JCosmos 72 -
Cosmas 73
FCosmos 74
~JCosmos 75
‘Casmos 76 - -
.« JCosmos 80
fCosmos 81
Cosmos B2
cosmos B3
Cosmos B4
fCasmos 86 S
[Cosmos &7
Cosmos 88
‘JCosmos 89
- 4Cosmos 90 =158
“2d Molniya |
Cosmps 97+ -
-Cosmos 100"
Cosmos 101
‘Cosmos 103,
Cosmos 106 *
Cosmos 107
Cosmos 108
i lMummc 1aunches

30 Jangs  #70
21 Feb 65 56,11
21 Feh 65 - &56.07_
21Feb 65 . 56,07
BFe 65 6501
: 15Mar65' ~ 56078
41 15 Mar 65, - Beberle ol
15 Mar 65 56,07
23Anr65 Y
(,;&Ju”ﬁ
16Ju|65
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