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Self-Sustaining Environment for Manned
 
Space Flight Studied; Success Far Off
 

The Soviets art> considering closed ecological (self-sustaining) 
systerns for li{ support for manned spaceflight of the f'uru r e , II I but a .fully c Io.s ed o-p-e-r-a-tl::-·o-n-a-,l,---J 

s y s t e m is probably a long way off, The Soviets are c cns Id e r in g-a l l potential
 
means for r g en e r at irig air supplies but are said to 'be s t r ssing chemical
 
systems.
 

In the relatively brief nights of the past, all supplies of food,
 
water, and oxygen were put aboard before the flight. None of the processes
 

for controlling carbon dioxide or hurn.i d.it y were regenerative .. Oxygen was
 

derived 11'01'0 an "a.lka l in e metal peroxide, probably pot a s s iurri s upe r ox id e .
 II 

(The US uses s t o r d g a s e ous oxygen and s e rn ic Io s e d systems involving carbon
 

d iox id reduction .. )
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For longer flight-s, such as might be i.nvolved in manned operations

on the Moon or in the manning of orbiting space stations, partially regenera-
tive s vst crns (those which recover oxygen f r orn carbon dioxide and water from
fluid waste) will pr obab Iy be ne eded; Both the USSR and the US have the basic
te chnoLo gy for deve lo ping such sy s terns but it is estimated that the Soviets
\\1ill not have an operational capability in thi s area for at least 5 years.
Alternatively, if the Soviets make a b r eakthr ough in their s t udies of rrie tal
s u pe r ox id es and ozorrid e s , which is c onc eivab le j vt he ir chemical oxygen-
supply systems might. support rriarme d flights of 30-60 days. Lithium pe r ox.idej
for exa.rrip lc , might support much l.pnger ilights than the presently used po-
t a s s iurn s up e r ox id e , s inc e it theoretically should supply more oxygen per unit
w e ight ,

For extremely long flights 7 such a.s int'eapf.anetar y voyages (lasting
m o'r e than a year), or ~:xten'd~a manning of orbiting space st.at ion s , lunar
bases, or military spac ec r afr , fully regenerative systems will be r equi.r ed..
'Th.ese would involve, tb,e USe of rrric.r oo r-gard.e rn s , such as the algae Cl-uorella
(pond scuru), in. closedbio-ecological sys.te m.s to recover oxygen, water, and
nut r ient s I.rorn solid, liquid, and gaseous was t e , However, the state of the
art in th.is a r ea is soipoo r Iy developed in Lofh the us and the USSR that no
rne a nin gfu I estimate. can be made of an initial oper atf ona l capability for e
eIthe t nation.
(CIA: FTD; NOH-AD)
(s.~FGB ""'T')'~.J,... ,,:C .•..

Space Listing- and Over-All
Space Status Report

l-he over-all space-vehicle status as of 10002., 14 Ma~ch 1966. waf?>

as follows:

Q§A UK Can, Italy F'r anc.e USSlt Total
Payloads orbiting Earth 164 2. '2 3 42 213
Payloads orbiting Sun 9 9 18
Payloads on Moon 5 S .10

Pa y loads on Venus
~

1 1
Debr:is or.biting Earth 661 1 2. J 0 146 820,
Debris orbiting Sun S 2- TO--- -- -- --- --

Totals' 847 3 4 13 205 1072

Payloads decayed or 174- 1 106 2.81 ede-<.ub'ited
Del:>ris de c a y ed r58 583 75T,-- -~- -- -Grand Totals 1189 3 4 1 13 894 21C4

12 S90rOt.
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A listing of Soviet payloads still o1"biting the Earth as of 12002, 

14 March 1 6, is shown on page 40 .. 
The 9 Soviet payloads in heliocentric orbit (around the Sun) include: 

Date Qr. Launcb 

Luna 1 02 Jan 59 
V ene r a J. 12 Feb 61 
Mars 1 01 Nov62 
Luna 4 02 Apr 63 
Zond 1 02 ApI' 64 
Zond 2 30 No\: fA 
Luria (-, 08 .]u;n 

Zond 3 18 Jul 65 
Venera 2 12Nov 65 

The Veliera 3 payload is not incl:u.ded in. this, 9, sInc.e it pr e surnably 
Irrrpa c t ed on Venus. 
(NORAD Space De Ien s e Center) 
(OF'FICIAL USE ONLY) 

IRed Star I Clai ms Gr:eat 
Accuracy for Venera 2 & 3 Frights 

Following is a surnrna r iz ed NORAD trartslation 01 
parts of an article,HTlu;l Flight of the Autornafi.c Inte r planeta r y 

Stations 'Venera 2' aJ:ldtVenera 3',11 fr om the 6 March Is sue 
of Red S:ta r , official newspaper of the Soviet MinistlCY of 
Dc·fense. . 

THE DESIGN OF VENERA 2 l\ND VENERA ,3 

Vene.t'El. 2 and Venera 3 each 'had 2 rn.i ss ions- -~ an o-rbital cn.e and 
a special Que, The o r hir a] mission for both was to conduct s tud ies 01 inter-
planetary space while en r cute towa:rd'Venus. But in studying the pla.rret 
itse1l., each had a diUerent llspeciaPI rrris s ion. Venera Z was to pas s do'se 
to Venus to rrra k e a s e r ie s of physica.l rne.a s ur em ent.s and to photograph the 

planet, while Venera 3 was to erit er thed e.nse layers of the planet: $ atrno-
sphere and t-rausrnit direct rne a.sur-ern anf s 01 terupe z-atu.r e and pre5'~PJre fr orn 
the s rrcfa c e . 

In design, the 2 probes had much in common with Mars 1, Zond 1., 
Zond 2, and Zond 3. Each (01)s~st.t~dof 2 sealed c orrrpa.r trne'ars ; one for 
the orbital !xtission, the oth er fOT the special mission. {D on. page 37.) 

13 S€}GFot 
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The s pec ia l c ornpa.r-trn ent of Venera Z c a r r ied photo-TV eqari.prn ent , 
a radio tr a n s rrri.tt.er which operated in the c e nt i.rrie t.er waveband, one of the 
probe's storage ba.tt e r ie s , and part of the electronic equipment which 

supported the special mission and the scientific rnea s u r-erne nt s . 
The special c orn pa r trn e nt of Venera 3 was a landing vehicle in the 

form of'a ball 900 nun (35.433 inches) in diameter covered with heat re-
sistant material to protect it from the high -t e rnpe r a.tur e s encountered in 
braking- in the deep layers of Venus's atmosphere. It contained a d e c i.rrtet e r > 

waveband t r arrs rrri.tte r which was to send to. the Earth tbemeasurementsmade 
by the scientific in s t nuzne nt s . Descent was to be made by means. ora para-
cbut e system. •. 

Also inside the ball w a s .a hollow globe (page 41, last w e e ks \VIR) 
70 rrril.Iirnete r s (27. 5S9(1

) in diam ter, on the surface of which was en gr av ed 
the outlines of the Ea r ths .cont irrent s , And inside- the hollow globe was a 

rn e d a I, one side portraying the coat of a rrns of the Soviet Union, the othe r 
a diagram of the s c la r vs ys tern and the words, "Urrion of Soviet Socialist 
Re pubIi c , 1965.1\ The po s it.ion s for the Eal:'th and {O.r Venus (the only planets 
[or which the names were. given) as shown in the d,ia.gram, corresponded to 
their relative posHions at the time of the impact. This payload was ca r e fu.IIy 
sterilized before tb~ flight. to prevent the possibility of its carrying live 
microorganisms. from the Earth to Ve nu.s, 

Mounted on the out side Of the orbital compartments were radiators 
to carry awaylieat, solar-battery panels. engines for inflight course cor-
rections, and gas -fed rrric r ojet s f01: orienting the probe in space. 

Inside were storage bat ter ie s , decimeter-waveband transmitters 
and receivers, telemetry c ornrnut.a to r s , ins'rr urnerita tton for the orientation 
sy s t em and for inflight cou r s e corrections, e Ie.ct'r o=o pt ic a l orientation s en s o r s . 
gyroscopes, and an e Iee t r oruc programer which controlled all the systems of 
the p r obe and automatically switched on var i.ous devices lOl':' commu.rricating 
at given intervals. Communications could a l s o be held oac csnrrrand f'r ern the 

Ea r th, 
A heat- regulating systein kept the temperature of the compartment at 

a level suitable fo'1' ope sat ion of the .instrumentation. 
Electrica,lenergy [or all pu r po s e s was supplied by solar batt¢l'ies 

deployed on 2 panels and by buHer batteries. 
The dec irnete r - and centimeter-waveband tl.-ansrnitters could be 

coupled in tu r n ,tc? a highly directional parabolic anrenna, 
Radio. ~o'mmands f r orn the Ea rth.w.~rerec~ived .cve ra» anrenna of 

low d'ir ec t i.vity, This antenna could a Is e 'be coupled to the de a.tr'ne te r vb a'nd 
transmitter, in which case the spacecraftw<Juld not need to he oriented to 
the Earth, but i.nfor rn at.Ion would be sent much more slowly. " 

The radio equipment was also us ed to rnea airr-e the .probe' s dhitance 
and r-ate of withdrawal from the .Ea r t.h, Distance was measured 'by the t irne 
taken for a signal to be sent to the probe and back from the Earth; velocity 

e
 

a 
., 
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was obt ained by measuring the Dopple r shift. Ground stations also measured 
the a ng u Iar coordinates of the probe to d et e r-m i.ne its position relative to the 

Earth. 
The probe was oriented d iffe r ent Iy at va r ious times - - to keep the 

solar panels facing the Suo, to rna.ke inllight course corrections and to 

hold this withcommunications, All was accomplished electro-optical 
sensors wh icb pointed to s uc h guideposts as the Sun, Earth, and the star I 

Ca.n opu s : gas-fed rn.icr oj e t s : gy r o s c o pe s for rne a.s u ring the probe's speed of 
rotatio:n~ and control instrUff)Cnts. 

In keeping the s oIa r- panels oriented toward. the Sun, a special e le ct r u-
optical Sensor could search (or the Sun from any po s-itio n of the prohe: once 

it "found!' the Sun in its central tub e , the ·control sy s te m would maneuver the 
probe to orient it properly. . 

Bef o r e a ic at ion s s e s the d i.r starting cornrmm s-ion , highly ec ti cria 

antenna had to be pointed towa r d the Earth with an accuracy of a fraction of 
an angular degree. This was achieved by use of a' Sensor co ns isting of two 
optical tuhes -- "solar'! and "terrestrial. II The axis of the t .l'rc.strial tube 

was pointed along the axis of the parabolic antenna, while the solar tube could 

be turned to c o r r e e pond with a measured SUll-probe-Earth ang Ie , After the 

s olar tube l'aCc1'1ir.ed" the Sun, the station would swing around the axis of 
that tube until the Ear h fell within the field of view of the t 'r r-e s t r ia I tube. 
The probe would then stop rotating, the transmitter would b coupled to the 

parabolic an e nria , and the tz-anarrri s s io n of i.nfo r rr-at ion would start. The 
control system kept the probe oriented p-roperly th r ough out the c orrrrn un i> 

cations session. After the session, the probe 'would be r e tu r ne d to an orien-
tation which would keep the sola r panels facing the Sun. 

Formal,illg inflight co u r s e corrections, a spe c ia 1 a s tr os ens o r was 

used to .or ie n t the long axis of the guidance-correction t::ngine. which was 

a Lig n e d with the long axis 01 the probe, in any desired direction. This e Ie c t r o-
optical sensor consisted of rnovable optical tubes, s o la r iand te r r e st.r taL 

The c ornput.ed s iz e of the angle between these tubes, determined from tlCa-
j e ct o r y measurements, were sent to th e probe by radio. These tube s were 

then turned to the programed pos iti.ons relative to the long axis of the probe, 
At the beginning of theastrocorrection the station executed a turn in space 
until t~e optical tube of the sensor pointed at the Sun and. then at the star 
Ca n opus , Since the tubes were already turned to the p r o g r arrie.d arvgl e s , the 

axis of the engine was align.ed with an accuracy of several angular minutes. 
A liquid-fueled engine and 2 gyroscopic de vi c e s were used in the 

correction, one [or r ernernoe r in g " the position of the probe in space before 1\ 

switching en the engine, the other for turning off the engine at the programed 

speed. 

15 ~eeret 
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THE FLIGHT OF THE PROBES TO VENUS 

Venera 2, launched l2 November, was aimed to fly past the side
 
of the planet then being iIIurrrinat e d by the Sun at a distance of 40, 000 kilo-
meters (21,500 n , m. ) from the pl an et' a au r Ia.ce. Venus 3-, Iaunc.b.ed t6
 
Nov errib e r , was to reach the surface of Venus and land in the center of the
 
planet as seen Ir orn the Earth .
 

.Each probe was first launched mto parking orbit and then injected
 
int o trajectories toward Veuns. The speed of both stations had to be about
 
11,500 rn et e r s per s ec ond when the last stage of the rocket erig i.n.ewas turned
 
off. A deviation by 1 rn.eter per second would have' e a us e d a miss drs tanc e
 
of about 30, 000 kilometers. Because of the d'iHicult:y of reaching this s p e ed
 
pr ec is e Iv , each probe had an infJ,Aght·c ou ra c co r r e.ct io n engine. More than
 

-on e c o r r e c t iorr could be made, u s in g either 'lsolar-stella'rllor "s(;)laril
 
.orie.ntation techniques.
 

The s o Ia r-«stellar orientation system used the Sun and Canopus as
 
base points. It pe rrrnt te d the engine to be pointe-dany direction in space, en-
abling the probe not. only to hit any point on the planet but also to time the
 
impact so that the probe would be vis ib.le to the long- range space c orrrrrrunfc a>
 
tions center when it encountered the planet.
 

In the Case of solar-oriented c o r r e et ion s , the axis of the engine was
 
pointed toward 01' away from the Sun,oepending on the type of correction .
 
need d. T'z-ansrru tt ed data gave the rria gn itucle and direction of the desired
 
correction. This method, which did not USe·a star, 'wa s techni<:;.ally simpler.
 
However, for certain types of deviation's, it had definite Hmitati6ps, ·requir-
ing several corrections at specified times. Both types of correchons were
 

used earlier -in Zond 1 and Zoo.d3.
 
A .spec ia l corn pl.ex of radiomeasuring fa.cHilles and computing centers
 

OD the Earth measured the trajectories of Ve ner a s 2 and 3 and determined the
 
e o r r e c rion s required. For Ve rae-r a 3, meas.urements were t ak en d u r mg 31
 

"c ornrnurric at.io ns sessions, including 1,6,hefo:re'the course correction. Total 
data received consisted of more than 1,300 measurements of distance, 5J 000 
of radial velocity, and 7.000 ofa".ngularcoordinates. 

CO'rnputations indicated that V~nera 2's trajectory was close to that 
required and would pass about 24. 000 kilometers (12,900 n. m.) from the 
surface of Venu s , and that no course correction would be .r e qui.r ed . Its t.r av .. 1 
j e ct or y is shown in Figure 1, page 37. 

, Unless its course was corrected, Venera 3 would pass 60,550
 
k.il crrie'te r s (32,500 n, m. h from the center of Venus at 0037 hour-s', 1 March,
 
at which time it would not be visible to the long- range space c ornrnun ic a+i.cris
 
center. The necessary correction was carried out at 1804 hOUT5~ 26 December
 
1965, when the station was 12,900,00.0 kilometers (6,900,000 n. m. ) f'rorn the
 
Earth, using a Ilsolar-steilar'l orientation.
 

Th.e radial velocity of the probe had to be ch.anged by 19. 75 meters
 

per second. Data received after the correction showed that the station
 

''''-:':1 
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would reach the surface of Venus at 1000 h ou r s , Moscow time, l Ma r ch , 
at the center of the pla.ne t as s e e n fr om the Ea rth. The radial velocity was 
actually c ha ng.ed by 19.68 meters pel" s e cond , dHfering from the desired 
changed by only 0.0'" rnet e r (2.76 inches) per second. Mea su'rerne nts made 
between 26 December 1965 arid 15 F'ebr-ua r y 1966 indicated that the actual 
landing point would differ from, the one pz-og r arne d by no rrio r e than 450 .ki.Io-
rriet.e r s , and that the probe would itnpact .at 0956: 26 hours, Moscow tim{~, 
less than 4 rrtin ure.s .£ro.1:'11 the computed Erne. Moz-e ov e.r , the angle betwe.en 
the Ioc a l ve rt.ic a.I and a Iirie d.rawn to the Earth would be only 1 degree, 30 
minutes. 

Two types of e r r-or s , however, Lirn.it .the :precision~of p:re'Clicting a rr 
impact point: srna Il r and orn and systems errors i.n electronically measuring 
dis tanc e s., velocities, and ang Ie.s ; and e r r or s hl om:' knowledge of astronomical 
constants, s uch ia.s the .Astrot1omicalUr~it (mean distance Erorn the Earth to 
the Sun). The rna~:inn.1.mrandom and' sy st.ecns errors in predicting Verie.r a 3' $ 

impact pe int was no more tha.n 600 kHometel'S, whih:the rnax-irnurn error 
due to our in:1pe r f'e-ct knowledge of a'sfrOl'l.omiGa.lconstants \VaS no more than 
500 lci.Iorn et.e r s , The resulting tora I erXQI', calculated by rrae.an squa r e s , was 
no rrio r e than 800 kilometers. that. is, the point of impact on V'enus was with-
in plus or minus 800 kilometers of the po.int predicted, The error in. p·re-
dieting i:he tim~ of impact v!as actually about pfus or rni.nus 511'1inutes. 

The last me a su r ernerrts showed that Vene i-a 3 wa s accelerating as 
it approached Venus as a re.sult of the p'lanet ' s gravitational attraction,which 
is ahouf equal to the Ear-thl s . Thi s a,t;.tr<)ctionwould have caused Venera 3' to 
Irn pac t if it passed anywhere within a c ir cIe with arad'ius of L5, 0.00 kilometers 
while en route to Venu s , an a rea rnuch greater than the 6, 1OO-kiloxnete r radius 
of the planet. Thu s , the probe would ha ve 'still hit the "Pla.net had the e 1"1'01' s 
been 10 •..15 rirne s the ac;:,tual ones. O.\"igure2, page 37,) , 

T'h e experience gained in t r ac kirig the 2 probes will be useful in 

future irrte r pla.net.a r y flights, becauae this is our only way of gaining secure 
knowledge of the fa.ct or s involved in ca.Icul.at ing b:ajectodes (01: such flights. 

The flight a Is o showed tb at little is kn<'Jwtl. about how p nob e s work in 
the vicinity o£ Venus , The US probe Ma r irie r ZaJso experienced an unfo.r e -
seen rise in tempe r atur-aas it pa s s ed Venl,t.s. Sever a.I breaks in radio"" 
communications occurred en route.'fhe last c:ornrounications s ee s lon w'ith 
Venera :3 as itapp:roached th.e plariet did not take place, for reasons ttnknown; 
Likewise, Venera 2 did not respond to radio cornrrrand s near Venus, The 
results 01 th.is experiment may be c orn e known if communications with Vener a ;: 
call be r.e-established. "this probe cont.inues its flight; on 4, !\4.arcp it was 
about 65 rn i.Il i'on kHornetet's .(35 million n. m. ) it"o:t;n tbe Earth. 

A total of 63 communications sessions was held with Venera 3, 26 
with Venera 2., A gre,ater number of se&sions with Venera .3 was uec es s-a r y 

b e c a.n.se of the t r aje c to r v rne a s ur e rrrerit s which held to be rrrad e in connection 
with the course coz r-ect.ion, 

17 seoret. 
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PHYSICAl .• INVESTIGATIONS DURING THE:FLIGH'I' 

Ve n e r a s '2 and 3 c.ar.r ie d the -following instruments to study conditions 
in inte r pla uet a ryspace; 

•	 A 3-cornponent fe r r o-i sonde rna gnet.orrie.te r for rn e a s u r ing 
interplal1etary rne gn et ic fields. 

•	 A gas-discharge counter and semiconductor detector for 
s tud y of c o s rrri c r a ys , 

•.	 A special s ens o r (trap) for measuring s t r e arn s of charige d 
particles of low energy and for d e ter.mrntng the rna gnl tude of 
the streams of solar plasma and determining their energy 
spectra. 

•	 Piezoelectrl<.: sen s o.rs [or studying rn ic r orriet e or it e s • 
• ' Radio receivers foj;mea,$Urenlentof space r adrowave emissions 

in the 150-meter, l5.00-rnet e x, and J 5-kilometer bands. 

The physical data obtained from Venera Z and Vene r'a 3 is being 
studied and the r.eau.lt s of which will be published in scientific journals. (TASS) 
(Red Star) 
(UNC LASSIFIED) e 
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Venera 2and Venera 3 Configuration 
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Figure '1. Flight Path of Venera 2 near Venus 

limits of calculated trajectpry~trajectory error 
direction to
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'6100 km 
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Figure 2. Flight Path of Venera ,3 as it 
Approached Ven us. 
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Soviet Space I '

'S (11 iet Object Date 01 Inclination Number ct

De~ig.r'lati(m. ~ U111 tiC h to Equator PerIod ~ torigee RevoluHon~ Veh lcles in Orbit
IdEgrel!$j (minules) i!(lIom~etSI (k lomete(sl

Polyot I 683 01 Nov 63 58. 94 lU2. 2 1379.2 346.4 12121

IEIet:t(Qn 1 746 30 Jan 64 .. 60.89 . 169.2 7100.6 ~04.1 6560
Elll(;tfOfl 2 748 3QJan 64 58.41 . ~356.4 66571.2 1853.8 818

Polya! 2 784 12Mr 64 58.05 . 90.7 3416 265. 0 10961 Data as of 1200Z.
IlJtlct(oo 3 g29 10 Ju.l64 60. 93 I6&.1 7015.!i 4~b S21j

Electron 4 830 10 Jul64 58. 96 un 8 65491. g 1217.1 "667 11 March 1966
cosmos 41 . 8b9 22 Aug64. 61,02 714.9 39359.4 • 845.4 Jl39

cosmos 44 87~ 28 Au!) 64 65. 10 99.5 866.2 6Q}.; 8100

Cosmos 53 lID ~\}Ian 6; 48.6Q 'l4.d. 16Vl 210.2 6D35

rosmosS4 1~9 21 fU) 65 56,(l) 103.5 1586.8 260.8 5193
cosmos5S 1090 ·lrFeb 65 56-.m 1015 15M 1 26Q.5 5286

cosmos 56 t091 21'Fttl65 56.03 Ill!. 4 14814 258. 3 53n

cosmos 5& 1097 26 FeD 6S 65.02 96.8 625.6 583.6 5618 OFFICIAL
rosm{)S 61 1267 I5lvlar"'5 56,()) liB. 3 1564.1 263.0 aWl)

eosmo~6Z 1263 . 15 Mar 65 ;6.~ 103. 6 1581. 1 262. 8 4'192 USE ONLY
cosmos·63 125~ . 15 Mar 65 56.04 102.. 4 1486. " 259.9 5027

1st Molnl¥~ 1 1.324 Z3 Apr 65 65.18 12(\.3 3Q6Th7. 198.. 6 645

C'fISmos 10 lm 1}2Jul65 4!n %.Z- 925.1. 219. 1 3132
, r-7J 1441 16Jul65 ..56. 05 9S.2 SM." 516. 3 3604

,.po.. cosmos n 1442 l6 JUI6~ S6. 07 95.9 587.1 537.6 3S~
0
I Cosmos 73 l~ 16 Jul65 %.08 95.6 5S6.7 ,35.9 3592

cosmos 74 1.444 19 Jul65 56.05 96.2 612, 9 5414 3568 ,.cosmos 75 1445 16 JOl65 56. (li 96.5 64il2 ~7 ~,$1

C.t}Sn,fOS 76 1464 21· Jul65 4&.16 S9.2 232.6 zea 9 365~r-M l.Sto (B Sap 65 56. 09 115.0 '1541.7 1360.6, 2361
Cosmos at l.S71 mSep 65 suo 115.3 l548. 7 l.392.6 ~;S9 WIR 11/66
cosmos ~2 m, m S~fl> ';6.10 115.7 1560. 3 14l2. 3 2352 i8 Mal' 66
coslnos83 1m rs Sill! (fj 56.10 116.1 1567. 1 1439.$ 2344

Cosmos 84 1574 Q3.Sep 65 56. (Jl 116.4\ 1576,.9 1464.1 ~J37r~~1584 18 Slip 65 56.01 115.1 1634. I} 1281.7 2l8U

cosmos 87 ISSS 18 Sep 65 56.ffi 115.5 1~.1 13(1].3 2m
Cosmos as 1586 .1BSap 65 56.09 m.B 1602. l} \~4. 4 1.H:6

Cosmos 89 1587 18 Sep 65 56.00 116.2 1670.1 1353.6 21.58

CQ$I1\OS 90 1588 18 Sap 65 56.~ 116:7 1684.0 nn.a 215()
1d Molnlya r 1621 ~ (ki 65 64,1)1 716.4 JlI9S7. 6 334. 2 300

COS<l\OS qr 171'1 .:J, NO.v 6S 48.41 10].0 t95l. ~ 212. 2 1<W

eos.mos 100 1843 11 Dee 65 64. 99 97.6 65S.4 631.1 1245

G4SaIos lOt ~ 21 Dee 65 48. 79 9t.9 485. > 251.0 1254
cosmos 103 1868 '2&l)ec; 65 56. 04 97.0 m.O '1}6. 4 1(14

Cosmos 106 11149 25 Jan 6b 48. 39 92.7 5lQ.7 2gz, 7 698
COSIl1~S1~ 20\12. 11 fen 66 4a86 ~.l 821.7 2Z1.~ 4Z0
Cosmos 110 Z07J 22 Feb66 51. R4 9.1.6 199.2 \ro~'
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