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The eve of the glorious anniversary of the Great October socialist revolution cnd
the tenth caniversary of the era of space research were marked by o new briiliant victory
of Soviet science and technology. The automatic interplanetary station "Venus=4" hcs
smooinly descended to the surface of the nearest to Earth planet in the solar system ==
Venus, and has conducted a broad complex of scientific investigations in the course of

its flight, ia the near planetary space and in the atmosphere of the planet. _

By its dimension, distance from the Sun and depth of its atmosphere, Venus resem=
bies the Earin maore than any other planet. Venus rotates around the Sun at a disiance
of 108 million kilometers and completes a full turn along its orbit, which is necrly circu=
lar, during a period of 225 terrestrial days. In course of the motion of Venus cnd Ecrin
cround the Sun the distance between these two planets varies from 40 to 260 million
ikilometers. With the help of optical telescopes it is possible to observe at such distcnces
deicils measuring several hundred kilometers in size. However, these proven meinods :
are not effective in the observation of Venus due to that pianet’s dense cloud cover.

This is she reason why science did not have available until now reliable information

about the physical conditions on Venus, including its atmosphere .

Indirect dato about the chemical composition, pressure and temperature of the
Venusian atmosphere, based on the results of observations from Earth, are contradic ¢y
and geve birth to a large number of hypotheses. So, for instance, estimates of the
suricce temparature varied from —40 to +400°C and the magnitude of the atmospheric
sressure near the surface varied from | to 50-100 otm. Only recently it became possiale
to cstimate the speed of rotation of the planet around its axis by means of radar observa= -

sions. 3eginning with 1961 Soviet and American automatic interplanetary stations have

4 aL’ | completed flights in the durectmn of Venus, and in 1966 the Soviet station “Venus=3" y
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recched tne planct Venus and delivered to jis surface an emblem of the Sovict Union.

Oa October 1§, 1967 the Soviet automatic station ".Vcnu$-4“ entered successiully
the atmosphere of Venus and conducied for the first time in history measurements of the
physiccl-chemical characteristics of its atmosphere and finally it landed smoothiy on
the suricce of the planet. The landing on the pianet's surface and the direct measure=
ments of the characteristics of the Venusian atmosphere represent a significant achieve=

ment of modern science and technology. This achievement constitutes a new stage in

the study of the planets of the solar system.

l.  THE AUTOMATIC INTERPLANETARY STATION "VENUS-4*"

The principal scientific mission of the automatic interplanetary station "Venus-4"
was to determine the principle physical-chemical characteristics of the Veausian atmos=
phere. In edcition there was glso carried out a broad complex of scientific investigations
along tae flight path. ‘ .

The siation weighed 1,106 kilograms and consisted of an orbital section and a

londing capsule. {(See Figure |.)

B RN e i ,..--w-l‘ e R R Y P dnda st |

bl

. N S,
\n\" wers

y =t

. L. 1) Orbital section; 2) Astro-orientation p ckup; 3) Consant solar
tion pickup; &) Gas containers; 5) "Sun-Eaxth” o -ientation pickup; 6)

ckep ané shaft of magnetometer; 7) High-directiolal p.rabolic antemna; 3) Quii-
rectional antenna; 9) Thermoregulation system rvaciator; 10) Solar batteries
anel; 11) Corrective propulsion system; 12) Micro-engines of astro-orientation
system; 13) Counter of cosmic particles; 14) Landing capsule.

o
o
PN

a

s
-
[

o
o
v o

) ?' ,:. (31

SR S P 8 )

1
[
.
i

2




drica! form with elliptical end covers. Irnside this shell are located the electronic
instrumeats of the .rcdio complex, the systems of astro-orientation and scientific instru=
mentation. Here are also installed the units of the automatie thermo regulation system,
chemical power sources which are recharged by the solar batteries and the control

system.

To the shell of the orbiting section are fastened: the landing capsule, corrective
propulsion system, optical sensors and the operational units of the astro-orientation
systam, the deployable panels of the solar batteries, antennas and pickups of the scien~

tific instrumentation.

The stciion is equipped 'wi:h a liquid propellant reactive propulsion system for
flight traieciory correciion in order to assure an impact on the planet. The propulsion
system is designed to conduct iwo corrections. The accuracy of the first correction was
sufiicient during the flight of the station "Venus—4" so that there was no need for a secoad

correciion.

the Landing Copsule

The landing ccpsule, which is designed to conduct a complex of scientific in-
vestigaiions in the atmosphere of Venus, is shaped aimost like a sphere with o diameter
of |,000 millimeters. lts weight is 383 kilograms. (See Figure 2.) [t is known what
difficulties a descending spacecraft had to overcome while traveling with the speed of
the first cosmic velocity (orbital velocity == JLZ) through the atmosphere of the Earth.
The cherecieristics of such a descent have been well studied by now. It is easy to
imagine how serious and complex was the task of developing a landing capsuie for the
station "Venus-4". A capsule which must enter the unknown to us atmosphere of Venus,
nct with the speed of an orbiting velocity but at the second cosmic velocity (escape

velocity == JLZ).

1
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he eniry into the atmosphere at an escape velocity and the successful deceleration

of the spacecraft has been accomplished for the first time in the history of the world's
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tachnology. Ar that speed the temperature behind the shock wave, which occurs during

.

the aescent of a spacecraft, reached 10 to il thousand degrees.
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Fig. 2., Landing capsule.
(The heat shield is removed from upper part).

In order ta decrease the penetration of the external heat into the spacecraft during
the eniry inio the atmosphere as well as during the areodynamic breaking, ondalso from
the "hot" atmosphere of Venus, the surface of the spacecraft's shell has been equipped
with a special heat protection. At its lower part was installed a damper which decreased

the vibrations of the spacecraft during its flight through the atmosphere of the planes.

The descending capsule consists of two hermetically sealed compartments == an
insirument compartment and a parachute compartment. Within the instrument compari=
ment cre located the transmitter, the telemetry system, a battery, a preset timing device,
automatic conirol units, the thermo-regulation system, scientific instrumentation ard a

redio altimeter.

Within the parachute compartment is located a system of two parachutes == a
braking and main parachiute == made of heat resistant material and designed to operate
at temperarures up to 45C°C. In addition this compartment contains also the pickups

of scientific instrumentation, a transmitting antenna and the antennas of the radio altimeter.

The parachutes are deployed by means of an automatic system which includes
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Gerectors of Gimespheric pressure and loads, as weil as preset timing devices. Waen the
sceea of the landing capsule drops,aiter cercdynamic braking, from 10,700 meters/sccond

e on the order of 300 meters/second, the braking and main parachures cre
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deployed by command irom the external pressure detector and this decreases the speed of

descent to several meters per second. .

Simultaneously with the deployment of the main parachute are also deployed the
aniennc systems, the radioalfimeter is activated and the radio transmitter; which trans~

mits scientific information to Earth, is switched on.

Before launching of “Venus=4" the landing capsule was subjected to sterilization,

The landing cepsule contained two pennants bearing the image of the emblem of

the Union of Soviet Socialist Republics which were delivered to the surface of the planet
Venus. 5

<.
.

The Redio Complex of the Interplanetary Station

The racic complex of the station assures the performance of trajectory measurements

of the flight »

)

arameters of the spacecraft, recording and transmission of operctional cs
! os scientific jnformation and also th [ of th fon of th followi
we.l cs scientitic jntormation and also the control of the operation of the system, tollowing

commands from Earth.

In cddition to two receivers and transmitters the orbiting section contains also ¢ o
telemetry commutator, decoders, memory devices and auxiliary electronic instrumentciion,
A part of the redio complex, which is located within the landing capsule, includes two
transmitrers, o telemetry commutator and a programming mechanism. in addition there is
also insiclied an automatic switchover device for the transmitters in the event that one
of them fails.

Conicet between the station and Earth was carried out within the decimeter range
of radio waves. Three onboard antennas were used along the flight path: one was a
hich - directional antennc with a parabolic reflector of a diameter cf about 2 .3 meters,
and iwo omn; directional antennas. Depending on the program of the communication
session one of these antennas was selected by way of transmissica of an appropriate commard
from the onboard automatic control unit, or from Earth. The fransmission of information
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from e lanalng capsule during its descent by parachute wos conducted by meens of a

special wnienna which concentrated energy within a comparatively narrow cone which

inclucec ihe Earth within its range. Along the flight path the transmitter of the icrding

capsuie could be connected to any of the omni directional antennas of the orbiting section.

Seiween the communication sessions the onboard radio com;;!éx operated on a
seniry mode during which the decoders of the command radio line and one of the receiv=
ers connected 7o the omni - directional antenna remained turned on. Additionc'.y,
during this mode of operation the readings-of the scientific instruments were entered
through the telemetry communicator into a special memory device. During any of the

communication sessions this information could be transmitted from the memory device to

Zarth. .

In the course of the éom;ﬂunicaﬁon sessions the instrumentation of the radio com= ..
plex opémted on various modes. For the purpose of telemetry transmission the appropriate
cemmuiaior or memory device were connected io the transmitter by command from the

: onboard greset timing device or by command from Earth. The speed of information trans~
mission was hereby established in respect to the receiving antenna and the distance at

waich the station was located,

During the planning stage and manufacture of the radio electronic instrumeniction
spacicl attention was paid to the reliability of its functioning. The launching of the
station was preceeded by lengthy tests of analogous instruments under more rigid conditions
than the anticipated flight conditions. [ndividual most vital insiruments were dupliccted.
It was, however, not necessary to make use of the auxiliary instruments during the fli.ght,

because all instruments operated faultlessly.

The technological complexity of receiving extremely weak signals from spacecrcft,
which cre designed for the investigation of planets of the solarsystem, is apparent. In
this case additional difficulties were presented by the fact that the most valucble infor=
marion was transmitied duriing the period when the station approached Venus at o rapidly
increasing velocity. The ﬂighlt velocity of the transmitter, in respect to the receiver,

chuages the wavelength of the received radio signalé. Therefore, during the reception
: &
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.s Irom the station, which wasg approaching Venus, it was nccessary to

$o

The 2ower Supply System . 4

The power supply system of the 'Venus-4" station consists of solar batteries

mounted on two panels, chemical batteries and a control unit. The system assures

a wide range of charge loads at a minimum weight, and is designed accoréing o :
the ''generator-buffer battery" schematic”. 1In the capacity of a generator of
electrical power serves a solar battery on semiconducor vonverters, and in the

city of a buffer battery are used chemical batteries (accumulators). <%he

O
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buffer battery assures the supply of power to the imstrumentation of the station
during the communication sessions. These batteries are being recharged by the

solar batteries during the entire flight.

Within the laanding capsule is installed a battery, which is not used during
the flight and its charge is maintained by a weak current from a separate section
of the solar batteries. During the flight through the Venusian atmosphere this
battery supplied power to all instruments of the landing capsule. The capacity .
o tais battery was calculated so as to assure the operation of the lénding cap-
sule instruments during a period of not less than 100 minutes after separation
the orbiting section, for the purpose of receiving and tramsmitting informa-

tion about the atmosphere of Venus.
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ion of the Interplanetary Station

In accordéncé with the flight program the stacion is oriented in space along
its flight path in a strictly specified manner, by means of an orientation and
lization system. This system carries out the following functious:

-- It assures the best conditioms for the operation of the solar batteries

ané the system of thermoregulation;

-- the orientation of the parabolic antenna toward the Earth during the
conmi .cation sessions; :

-- accurate orientation and stabilization of the station in space during
the period whea the trajectory correction is in progress.

The system of orientation and stabilizagion consists of electro-optical szusors,
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gyroscopic insiruments and control instruments, The station is turned in a desired directicn
by means of gas jet micro=engiras. The position of the station in space is fixed in res=
pent to astronomical reference points: the Earth, the Sun and the star Canopus. The
orientaiion along all flight siages takes place as follows: the deviation from the pres=.
cribed orieniation is determined by the optical pickups which emit signals toward the
control sysiem which, in turn, activates the micro~angines and the station begins to turn

until it accuires the necessary position in space.

The constant orientation of the panels of the soiar batteries perpendicularly teward
the solar rays is the principle mode of flight of the staticn toward Venus. A special
electro-optical pickup makes it possible to find the direction towurd the Sun and to
maintain this position of the station in space. Contact with the station is thereby mc:i =
tained through the  omni - fiire'ctional antennas. - The same mode of orientation can
be accomplished by turning the spacecraft around the axis which is perpendicular to the

glane of the solar batteries. This axis is pre-oriented toward the Sun.

The high direcrional parabolic antenna which is used during the communication
sessions with the Earth, mckes it necessary to orient the station in space with a great
degree of accuracy. The high cccuracy of orientation is achieved thanks to the fact
that in this case the position of the station in space is ffxed in respect to the directions
toward the Sun and the Earth. After acquiring the Sun and the Earth within the field of

vision of the pickups, the antenna proves to be directed sharply toward the Earth.

The highest requirement in respect to the accuracy of orientation are placed on the
station during the execution of the trajectory correction. During that stage of the flight
the spacecraft is oriented in space in respect to the direction toward the Sun and the
star Canopus. During the rotation of the station both celestial bodies enter the field of
vision of the optical tubes of the pickups and the axis <;f the engine acquires the necessary

position in space. . i
-t

The Thermo-regulction Sysiem

H

One of the important systems of interplanetary automatic stations is the system of

thermo=regulction. This system is responsible for the maintenance of a prescribed temperature
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regime wirsin cll compartments of the station., The required thermal regime of the ¢le= -
ments of the construction and the onboard systems is assured by a combination of passive

and cctive means of thermo=regulation.

By means of the passive methoc of thermo=regulation is maintained tne thermal
regime of ogeration of the corrective engines, the solar batteries, the antenras and the
instruments which cre installed on the outside of the station. This is achiaved by the

selection of heat insulation, optical coefficients of the coatings and other meons.

The tharma! regime of the orbiting section and the londing capsule cre meintcired

by the active system of thermo-regulation. The principle of operation of this system is L

based on the fact that a forced circulation of gas is estcblished within all compariments /
of the station. After fiowing around the heat emitting elements of the instruments and d

systems the gas becomes heated up and gives off the excess heat to the heat exchenger .
which, in turn, radiates that heat out into cosmic space. By regulating the consumption
" of gos which flows into the heat exchanger, the necessary temperature regime is achieved

within the compariments. The thermo-regulation system carried flawlessly the assign=

ments whic: were placed on it. ‘
[l. THE FLIGHT TOWARD VENUS

The siation “Venus~4" was launched on June 12, 1967. [n the beginning the space=
creft, aiong with the last stage of the carrier-rocket was placed in a parking orbit around
the Eerih. After the flignt along this orbit the last stage of the carrier=rocket imparted
to the siation  the second cosmic velocity (escape velocity == JLZ) and transferred the
station to o flight trajectory toward Venus . As a result of the processing of radio mea=
surements it has been established that the flight trajectory, which is close to the nominal

trajectory, passes at a distance of 160,000 kilometers from Venus. (See Fig. 3.)

[n order for the station to hit the planet, it was necessary to conduct a trajectory
i
correciion. The magnitude and the direction of the corrective pulse were calculuted at
the flight conirol center and iransmitted to the station. The correction was conducted on

July 29, 1967 when the station "Venus=4" was located at ¢ distance of 12 million kilo-

meters from the Earth. The correction assured a reliable impact on the planet and direct :
. | -
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redio visibility of the starion from the Deep Space Communication Center during the
station's cpproach to the planet Venus. )
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Fig. 3. Schematic and principal stages of the flight
of "Venus-4"
1) injection into a parking orbit; 2) injection into a flight tr jec.or'/
towaré Venus; 3) Mid-course cdbrrection; 4) mnear-plaretary communication scssion,
Radio contact with Zarth via parabolic antenna. 5) deceleration of landing
capsule in the atmosphere of Venus; 6) Descend by parachute. Execution of scien= .
tific measurements and trassmission of information to Earth; 7) soft landing.

During the more than 4 months of flight there were conducted 114 radio communice=
tion sessions with the siation, in the course of which a great volume of information has

oeen transmitied.
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Flight ..raJectory 10/1b/67 SR
of "Venuss g o S
of Venus3ir 5068880 .t L ol
Fig. 4.
Flight schematic of station and the reciprocal position of the Earth and Venus.
. Figure 4 is shown the flight trajectory of the station and the reciprocul positions
of the Earth and Venus during various stages of the flight. Executing a flighi along c
heliocentric orbit under the influence of solar gravity, just like a planet of the sclar system,
i
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ocrhitzl scetion; 3) Decelerationm of landing capsule in the atmosphere; &)
ployment ol a&i:‘.g parachute; 5) Deployment of main parachute. Begianiag ol

radio-informatio: from the landing tapsule; 6) Start of operation
of *:ac‘.io-a;::.::.eter, 7) Soft ‘andu.g.

transnission

sha staricn iraveled G cistence of aboyt 350 .'m llion kilometers. At the moment of its

meering with Veaus the station was located at a distance of 72 million kilometers from

The greaiest interest was presented by the last section of the Hight which is
schémc.‘icaﬁjprese-x ted in Fig. 5. When the spacecraft was located at a a’steace of
cbout 43,000 kilometers from the plenet Veaus, the near planetary sequence began.
The station was oriented in such a manner that the parabolic antenna was direcied ¢
This pssition of the siction was maintained until the entry into the
cimosghere of Venus. After that the near planctary sequence was terminated ond the
lcnding copsule was separated from the space station. With the increase of gimosgheric
censity fne brakis ng of the landing capsule increased rapidly in ihe beginning. The
locds, theresy, exceeded by more than 300 times the terresirial ccceleration. When
ihe velocity dropzed coproxurcrely to 300 meters per second, the parachute syste
was deployed. Tais sysiem assured an additional slow—~down of the spacecraft and the

transition to ¢ mode of a floaiing descent and soft -andmg.
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iz. 5. Schematic of flight through the atmosphere
- aug soit landing of landing capsule,

}) Zezinaing of near planetary sequence; 2) Separation of lamding capsule Ztoz
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Arthe moment of depioyment of the main perachuie the transmitier of ihe icnding

copsuie wes rurned on. ine transmission of dato on the aimosphere of the planct secea.

< a

NMue  -or.eams oymeens of the radio cltimeter, which were conducted at thet momen:,

inciccred an ciantuce of 25 kijometers chove the wrfcce of Venus. The ccleculation of

the dunther motion of " ionding capsule was conducted according to the mecsured gore-

maters of the cimosshere. .. ihe Leginning of the floating descent the rate of the

descant comprizad cdout 10 meters/second. As the capsule descended and the density of
the cimosphere incracsad the rate of descent dropped and toward the end of descent com=
grisac 3 meters/second. This cssured G soft landing of the capsule cn the surface of

(:nis is ihe spead ot which ¢ body would drop to the Earth from an Gliituce of o .

<
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holf 6f ¢ merer.) Afier 94 minutes the siation ceased the transmission of informa:ion. -~
Up fo inci moment the pressure and temperature of the atmosphere increased stecgily ail

the time. The calculction of the rate of descent of the station to the end of dota trens= .
mission confirms the foct thal the siation continued its transmission to the very moment

of leagiag on the suricce of the planet. The termination of the transmission of informa~

Tion citer anding oOF the station on the surface of the planet might be explmne by e

fccr that the copsuie might have landed in such a way that the directional cateara was

in cn unicvorcdie  position.

The processing of rcdio mecsurements has made it possible to establish the position -
§ the oroiection on the surface of Venus of the point of entry of the station into the
cimosznere wita en cecuracy of up to 500 kilometers. The landing area is located on
ihe daik side of Veaus near the equator af a distance of about 1,500 kilometers from ihe
termincior. This makes it possible to conclude that the entire descent took place over

ihe carg side of fne pilaaet.
i, SCIENTIFIC INVESTIGATIONS

Scientific investigations were conducied oy the station "Venus=4" during the
ire flight duraiion irom the Earth to Venus, in the near Venusian spcce and in the
densz cyers of i's atmosphere. Within the or'oi‘.'ing section of the spacecraft were lo=

caied he following scientific mstrumen:s. a three-component mngnetometer with @
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massurement range of 50 gamme (5'!0-4 oersiad) and @ sensitivity of 2 gomme; counicrs
of porticies of cesmic rays, en indicater of the ultraviolet radiction of the Sun which was
disparsed oy poriicles of hydrogen and oxygen for the purpose of registering these gesses
wiiaia the necr pianelary space; traps of charged particles for the study of necr planetary
picsma (ionosghere).

These insiruments have conducted measurements during the entire flight up o the

moment when ihe orbiting section of the spacecraft entered the upper layers of the

ain

crmosphere of Venus and stcpped fynctioning. Meacsurements obtained during the flight
s &5 Wais [ 34 ..b'; L o v : * T H a
ciong the heliacentric orbit have confirmed the scientific data of previous intergicnetery .
fiighis. Al the same time the measuremenis which were conducted during the flight of /
the sicrion "Venus~=4" have showa that in 1967 the intensity of flareups of solar cosmic i
rcys increcsec by G hundred times, os compared with 1964-1965. This is relcted to the
2

increase of solcr etivity. It is possible to anticipate that during @ maximum soler
cctiviry which is expected in 1969 there will be even a higher intensity of flareups of

solar cosmic rays.

Chseiveiions during the near planetary section of the flight trajactory have shown
et the fiux of high energy cosmic particles remained constant up to a distance of
5,000 kiiomerers from the surface of Venus, and equaled the flux of such pariicles ot
a remote cisicnce irom the planet. During the further approach to the planet Venus the .
flux deereased due o the cbsorption of cosmic rays by the planet. Such a result proves
that Venus does not nave radiation belts as the ones present around the Earth.

~

the fcsks of the station “Venus—4" was to investigaie the magnetic field of

i
¥

One ¢
Venus. | was esicblished during the flight toward Venus by the American station
"Mariner-2" in 1964 that the dipole magnetic field of Venus does not exceed I/10 of the
Earih's mogneric field. A preliminary analysis of the measurement results from the
staiion “"Venus-4" clong its flight trajectory, up to several hundred kilometers from the
surface of Venus, makes it possible to arrive at a conclusion that Venus does not nave
cny magaeria field in which the dipole moment exceeds more than 3/10,000 of the dipole

megnehic field of the Earth. This result has made significantly more precise the data

ISty q,::\- —vv,c_. - v 'F o v—“’ . .
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receivec from “Mariner=2". This result is porticuiarly interesting in connection with
tihar befove the  flights of spacecrafl to celestial bodies there preveilec

concepts o me sact that ali planets of the soler system possess magnetic fielcs similer

The forincoming detailed ancliysis of experimental data will make it possiole o

.,
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aven mora orecisely this magnitude and, in addition, to determine if the planet

exeris a distursing influente on the m agnetic field of the near solar space.

A greliminary examination of,the resulis of experiments with the traps of cherged

sariicles i as shown inar the concentration of charged particles within the investigated -

k:

ser aimosph.eic of Venus (Gt aititudes of more than 100 kilometers) does

no: exceed 1,000 particiai/cub.c centimeters; i.e., atf lecst by a factor of 2 smalier

§ :
fhcn e maximum concenirction of charged paiticles in the ionosphere of the Eartn.
The grodiem in resgect fo an zo’nosphere of Venus has been discussed on numerous
occasions during the past few years, whereby a number of authors heve considered that
the concenitation of charged warticles in the upper atmosphere of Venus exceeds by
savera! orders the concentraiion in the ionosphere of the Earih. The measurements con—

ducted by "Venus~4" have shown that in reality the opposite is true.
y PpO

The insirumentatiion for the registration of scattered ultraviolet radiation of tne \/

- ——

Sun by porticles of hydrogen and oxygen in interplenetary space, and in the atmosphere

of Venus, has detected the presence of neutrcl hydrogen beginning with a distance of

chout AEO,COS kiiometers from the surface of the planet. .The measuremenis have shown ‘
that the nycregen corona of Venus contains approximafeiy a thousand times less hydrogen
then there is in the upper cimosphere of the Earth. The presence of a hydrogen corona.
is expicined oy the fact that hydrogen in the atmosphere of Venus, just as in the ccse of /
the cimosphere of the Ecrih, escapes into interplanetary space, creating an elongaied '
enveicze. As icr s atomic oxygen is concerned, it was not detected during the entire

period of eniry of e orbiting section into the atmosphere, from which it follows that

the cmount of oxygen t an cltitude of more than 200 kilometers is a 100 million times

less than in the Zarth's atmosphere at corresponding altitudes.

,
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nding capsule contains the following instruments for the investigation of the

«

donse iwyers of ine Venusicn atmosphere; two resistance thermometers, ¢ barometric
- ) - M - -
up, cn citosgheric density meter and |l gas analyzer=cylinders.

Thcea Tacke S 1o 1s 'bl b H h H H

iacse instruments made it possible to obtain the first direct measurement data of
temaerciure, pressuie and chemical composition of the ctmosphere of Venus.

Tne presence of cn aimosphere on Venus has been proven back in 176! by M. V.
lomonosov. Loicr on it was established by spectrascopic means that the ctmosghere of
Verus conicins a considerctle amount of ceroon dioxide gas; however, its reictive con=
tenis has nof been known. The pressure of the Venusian atmosphere has also not been
known. R@crin asironomical observations have indicated a high surface temperature;
however, the interprelaiions of the results of these observations were not compleiely in
cgreement wiin aach other. Certain rientists have assumed that the increased intensiry

~
of rcdio noises emitied by Vends is caused by certcin electrical processes in the atmos-
shere. Therefore, in order to revecl the actual condition , the direct experiment con-

duc.cc by the anding capsule is of great significance.

The gas cnalyzer cylinders have collected samplas of the atmosphere ct two ..
cltitude lzveis. Directly after the deployment of the parcchute at an altitude of aoout
25 kiiomeiers ¢ scmple of the atmosphere was iniroduced inte five of the cylinderss.

The remcining 6 cylinders collected samples of the atmosphere 347 seconds after the
ceployment of the pcrachutes at an altitude of about 23 kilometers. After coﬂecﬁng
the scmles the gas cnclyzer-cylinders were hermetically sealed. Each cylinder con-
tcined an cerive absorper which a'osc_:fbed one of the chemical components of the
ctmosphere which made it possible to determine the contents of this component by

lowering the oressure wiiain the cylinder.

Al cnclyzers opcraied properly. These instruments indicated at both measurement
oliitudes thar carbon dioxide is the principle component of the atmosphere of Venus
and comprises not less than 90-95% of the entire contents. The analyzers which had a

Jhreshold sensisivity of 7% cid not register any presence of nitrogen. Tre conients of

oxygen proved 1o be cbout 0.4% and water together with axygen did not exceed |.6%.
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emsciciure pickyps were designed to mecsure iemperaiures of the surreunding
s from OO0 1o 40397, Pressure wes mecsured by standard barometric deteziors of in
aneroid typa. Tnc censometer had a measurement range for carbon dioxide fram 5-15°4

to 1.7-1074 grem/ccbis centimeter.

he principie of operation of the densometer is based on the jonization of cioms
cnd moiecules of gas within the detector by rcp:d electrons emitted by sources of beic~
of ihe censity of aimospheric gos. -The instrumentation operated continuously to the
moment of termination of radio signals from the landing capsule. An anglysis of the
measurement resulis mede it possible to conclude that the atmosphere of Venus is char-

ccterized Sy aigh magnitudes of pressure, density and temperature.

e icentificciion of cinlossheric parameters with altitude was conducted beginning

246 kilometers above the surface of Venus.
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further icentification of instrument readings in respect to altitude has been con=

ductaed dy fwo mainods.

In she Tirst case the raie of descent was calculated according to known cerodynamic
characrerisiics of the parachute and the density of the atmosphere, as well as in the

resuit of cn integration, the relation of cliitude to time was determined.

in ihe second case the change of altitude in respect to time was determined
accorcing o ¢ sarometric formula with the utilization of the obtained data on the com=

position, censity and temperaiure of the atmosphere .
ne results of calculations using both methods are in agreement with each other.

A Ziegrem showing the temperature changes of the Venusian atmosphere in respect
titude is givea ia Fig. 6.
ae raie of the temperature change is close to being linear with a mean temperature
gracient of csout 10O per kilometer. The shaded region corresponds to possible deviations
in e insirument raadings. The last temperature value, measured by a detector near the

suricce of the planet, comprises about 280°C as is apparent from the presented dicgram .
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InFfig. 7ispr es«..nted ‘ae character. of change in pressure ln r-*Specf to alfitude,

as measured Girectly by the borometric detector, and olso g:alculated gccording to the

vaiues of ce"s.:y cnd temperature in the case of @ known gas composiﬁon. The pressure

.near ihe surface of Venus oroved thereby to be wnhm the limits of 15 to 22 atmospnrere ,

Thus we have cbicined o the first time-direct reliable parameter measurements

of the aimosghere of Venus. This opened the rbad tq)vard further reliable flights to

Venus cad fowaré new dxscovenes of its mysteries.

The datc of the sc1°ntmc mecsurements conducted by "Venus-4“ are now subjected

to c deiciied siudy and more precise defmmon.

The resulis of the subsequent analyses will be published iin scientific journals.
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Tha successiul ccco...ohshnem of a flight and londmg of the automatic sta.xon

"Venus=4" on the surface of one of the most interesting planets of the solar sysiem, qnd

ihe conducied complex of scientific experiments, represent @ new outstanding achieve= .
ment of Sovies scienc and fechnology which have attained an unheard of level of ’

ceva.o., meni under conoz.;ons of socmlxsmc ‘This is one more brilliant ev:cfence of the

succassius cc\.omphshmem of fhe grandiose program of communist progress as it was pre~

scribed by the XXI1I Co..gress of the Communist Party of the Soviet Union.

nt of the Soviet station “Venus-4" has solved one of the most comp!ex

- ‘E.\.n..o.og cal problems of interpianetary commumcanon whsch turns a new page in the

co.‘quesf of the near'solor cos'mc space and the p.anets. _ Lo
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he unigue scientific data obtained by the station “Venus=4" represents an impor=

sant contribusion to the science of the World.

The new victory in space represents a remarkable gift by Soviet scientists, engineers,
techaicicns and associate workers of all organizations which participated in the development,
launching and flignt conirol of the automatic station "Venus=4" to the 50th anniverscry of
the Greci October. This-is-their report of performance to-the Communist Party and the A

Soviat people.
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