
LA SS I 
MM 7

~~I!!! 1 6 6

PLiU~
I

- -n



10 :2 .8

______________ 
o 3•15

I •1
_____________ 

0

• 
~]fluh 2_5 

~~~ 
~~~~~~ ~~~~~

NATIONAL BUREAU OF STANDARDS
MICROCOPY RESOLUTION T EST CHART



FTD—ID(RS)I— 0566—77 I

0FOREIGN TECHNOLOGY DIVISION

$
IN ITIATION OF “VE:J E R A”

by

N .  Yevgen ’yev

1I~ ~~~
~N roved ~c~r p u b l i c  re1ea~ c~;1 t :  ti~.U~~ t ~n n

..u.I 
I 1~



FID- I D ( R S ) 1 - O 5 6~~-77

EDITED TRANSLATION
F T D — I D ( R S ) I - 0 5 l i - 1 7  12 May 1977

~~7: 77- ~
‘ 

~ CC~~ 2
I i ITIATIO~ OF ‘ h e RA t

N:! : N .  Yev gen  ‘y e v

Engl ish  pages : 6

S o u r c e :  Pravda , N i .  l i7 ( 1 85 6 O ) ,  27 Nay lC~~~ ,
PP.  1—3 .

~:ui!try of or l i :  USSR
Translated by: SCITRAN

F33657—76— I— 0390
Requester: AED C~’DYF
A~proved f ~~r ~ u i c  1 ’~l u ~ i;
ci is~~r U~ut ion  ue11r:~ t N I .

THIS TRANSLATION IS A R ENDITION OF THE ORIGI.
NAL FOREIGN TEXT WITH OUT AN Y ANALYTICAL OR
EDITORIAL COMM ENT. STATEMENTS OR THEORIES PR EPARED BY:
ADVOCA TED OR IMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NEC ESSARILY REFLECT THE POSITION TRA NSLATION DIVISION
OR OPINION OF THE FOR EIGN TECHNOLOGY DI- FOREIGN TECHNOLOGY DIVISION
VISION . WP.AF B. OHIO.

FID- I D ( R S ) I -~~~f~~-77 Date u~ :~~:: 19 ‘7



Initiation of “Venera ” — y N . Yevgen ’yev

The Soviet space stations “Venera -5” and “Venera -6~ successfully completed

their flight , smoothly descending into the atmosphere of the planet Venus. How were

these automatic stations prepared for the long journey? What tests were carried out?

These topi cs are d iscusse d i n th is ar ti cle .

All the instruments , un its and systems of the stations were subjected to vibration

tes ts . The sc i en ti f ic  equ ipment , the parachu te sys tem, the radio equipment , the

elec tr i c power sources , antennas , the heat control sys tem an d all the other i ns trumen ts

and units placed in the apparatus were tested , moreover , for the effect of large linear

overloa ds of several hundred units . But the apparatus will experience these overloads

during flight with its entry into the atmosphere of Venus . The velocity of entry into

the a tmos phere w i l l  be com para b le to the veloc iti es of meteors , wh i ch are eas il y observed

in our terrestrial atmosphere in the form of “falling stars ” . The enormous tempera tures

that result will be taken by the heat shield of the apparatus and the heat fl ow will be

sk i llfully drained away sc that the metallic body will experience almost no increase in

temperature .

The factory tests were made to verify the calculations of the designers . These

tests were carried out on a specially produced apparatus -- d~~ 3e- those wh i ch w i l l  be

sent on the lon g space journe y. The tests reveale d var i ous small  defi c i enc i es in the

des ig n of the i ns trumen ts. Af ter the parts we re rep lace d w i th stron ger ones , the tests

were repeated until the designer was convinced that his equipment would not fail.

Before the instruments were mounted in the automatic interplanetary stations ,

instrumen t dup l i cates were also produce d for carr yi n g out tes ts -- for al l  poss i ble

overloa ds that “Venera-S” an d “Venera-6 ” woul d later  ex per ience . The i ns trumen ts

were spun in a centrifuge producing overloads which no one would be capable of enduring.

The operab i l ity of the ins truments wi th v i brat i on was checked dur i n g the tests on a

vibration stand. A weak similari ty of this test can be represented by the analogy : a

person rushing over a cobblestone road in a truck so that the teeth chatter like a

mach ine gun is forced to quietly tell some story and write some lines in a notebook.
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All the instruments were subjected to climatic tests . This means that they are

p laced i n a tempera ture chamber wit h a tempera ture greater than 500 and the operability

i s tested un der tro pi cal condi t ions . They are then cooled to 500 below and they must

function correctly inspite of the arctic temperatures . They are then sent to the shock

stan d an d to the vacuum cham ber , and the operators determine the i r “feelings ” wit h the

hel p of test panels .

The reserve tests then begin. For example , the i ns truments of the or ientat ion

system must operate continuously during the entire fl i ght , that is~ about 130 days. The

tests las ted twice as long to verify that they will reliably work their time in flight.

After severe an d r igorous tes ts , after having been given a start in life , the

i nstrumen ts , lik e i n a relay race, passed it on to their “twins ” mounted in the “Venera-5”

and “Venera-6” stations. And those that passed through the crucible of tests , like

honore d veterans , rema i n on eart h.

It would seem that the requirements have been satisfied , but there is still more .

A copy of the automatic interplanetary station is fabricated at the factory , as al i ke

the “Venera—5 ” as two d rops of wa ter . The only difference is that in addition to each

ins trument and un i t , i n every sec tion in as many p laces as poss ib le are patche d heat

sensors , the web of lea ds from wh i ch are reduce d to a sin g le ca b le . Thi s sta ti on , ca l l e d

the “heat model” at the factory , is placed in a thermal vacuum chamber to carry out

~ 
‘
tests .

Scientists assume that space is an ideal black body . It absorbs any radiation with

nothing left , nothing reflected : light, ra di o waves , x-rays, etc . It also absorbs hea t

rays emitted by the space station . It is in this sense that scientists consider space

as the blackest body . Wi thout a special heat control system , the space s ta t ion is

una b le to ~o1d its heat for a lon g time since there are no perfect heat insulators .

Even in such a good heat insulator as a thermos bottle , hot tea eventually cools. Thus ,

if the station is not provided with a special system , then i t s i mp ly w i l l  freeze.

In drawi ng such an unattractive picture , we have i n ten ti onal l y not said a word
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about the sun. At the orbit of the earth , the sun sends about 1 200 kilocalories per

hour to each square meter , and twice as much at the vicinity of Venus -- 5out 2400

kilocalories . The space station will be warmed by this heat and one even has to think

how to get r id of the excess .

The therma l vacuum cham ber , where the hea t model is place d for test i ng the thermal

mode of the station is an entire industrial installation. Its basis is a large tank ,

whose diameter and length are about twice the dimensions of the space station. A very

hard vacuum is produced in this tremendous chamber , next to which a person appears small.

It is true that 10 billion times more molecules remain than in space , but this is not

terr ib le for the heat tes ts . There w i l l  be no convect i ve trans fer of hea t. The wal l  of

t he cham ber i s woun d i ns id e wi t h the ne twor k of tu bes , to which black strips are soldered .

If one looks in s id e , neither the walls or tubes are visible , and the strips merge into

a cont i nuous wal l . The absorption coefficient of the strips is • gh -— up to 0.99.

Liquid nitrogen is let into the tubes and then it is real space in the chamber -- cold

and black. An imitator of the sun is p laced i n the cham ber —- a spec i al dev i ce ca pab le

of gi v i ng a hea t f low analo gous to the hea t flow ~~~the sun . The v~ -u~ of this flow

can be var ied as the solar flow var ies w ith the fl ig ht from the earth to Venus . The

special device forms the flow so that the rays are incident on the heat model parallel

to the beam s imi lar to that i n space onto the “Venera—5” and “Venera-6” .

The test group begins to carry out the radio communications sequence with the

heat model . intervals are made between the sequences -- the so-called duty mode , when

the rece ivers wa iti ng the sig nal , the orientation system and the heat regulation system

are operating. The artificial sun increases the heat flow day by day , imitating the

approach of the station toward the planet Venus.

The silent concentrating experirnentors in wh i te coats carefully watch the recorders

recording the temperature of various parts of the heat model . Attent i on of the heat

sensors is turned to the moving chart paper. Then a scarcely audible rustling of lips ,

l i ke an incan ta ti on , is muttering: “On the engine +l5~ on the solar batteries +35,

transmitters +30 ... “
. The flow of numbers from the recorders is overwhelming, like a
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f loo d , but they tell the specialists much and in a clear language.

There are often specialists of various types here at the thermal vacuum chamber ,

they are intereste d in the feel i ngs of the i r systems . There are also rad io opera tors ,

electron i c en gi neers an d special ists i n the control system an d the orien tat i on system.

The test ing i tsel f las ts not days but months . The hea t model i s “ launched ” from ear th,

the correction sequence is carried out and the flight is “comp leted ” at Venus .

The ac tuator~ of the orientation system begin to be tested in turn . For several

hours , the “Venera-5” an d then it s sister  “Venera-6” are thoroughly teste d for
:
perm~tjc ity of all systems . The orbital section , the parachute and instrument sections

of the apparatus , the p ressur i zed or i en ta ti on system , the fuel tank pressure feed system

for the cor rect i ng engines —- all mus t be seale d.

An d then the station is again surrounded by testors . The web of wires connecting

the station to the test panels is again pulled to the multitude of junctions . These

are the final elec tri cal tests or, as is said , the clean set of tests. The station is

again “examined” for performance of the communications sequences : it passes with

assurance the last  tes ts of the “clean c~~~iex ” . Tests of “phi 
,
~~~

“ begin in turn --

these are tes ts to chec k the i ns trumental t ime delays . Radi o s ig nals are sen t to

determi ne the di stance to the automat i c i n terp lane tary sta ti on from the ear th . The

stat ion rece i ver ca tches thi s si gnal and di rec ts it th rough a number of i nstrume nts of

the radio set and then returns the signal to earth with the help of the transmi ttor.

It returns some time after being sent off, having traversed “station — earth” path

twice , out an d back. Half this time multiplied by the velocity of propagation of the

radio waves gives the distance to the station . But to determi ne the accurate distance ,

i t  is necessary to know the true time of propa gat i on of the radio s i gnal . For th i s

purpose, ‘the time spent by the signal passing through the radio instrument of the

“Venera-5” is subtracted prom the t ime spent from the time the si gnal i s sent to the

station until its return to earth. The former is called the “instrumental delay time ” .

And then the time arrives for filling the correcting engine~ The tanks in a special 4
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position ,fill ed with the fuel components. The fuelers , after f in i sh i ng the i r work ,
( p . .

return the correcting engines . The assemblers quickly and skillfully mount ~t on the

station. Subject to the smooth easy motions of the hands of the assemblers , the antenna

and solar battery panels are turned and fightly fastened to the body of the station.

Then the station standing with widely stretched antennas and solar battery panels

suddenly shrinks and begins to look compact and small in volume . Strong latches fi rmly

clam p the antennas and panels. Only after the separation of the station from the

rocket carr ier w i l l  th e la tches free these uni t s , the antennas and solar batteries will

open under the acti on of sp r i ngs to the work i n g pos iti on .

The heat specialists finally check the optical coefficients of reflection and

absorption of radiant energy . The station is picked up lightly by the edge and is

carr ied smoothl y to the rocket carr i er . The assem bly bri gade w i th profess i onal sk i ll

connect the elec tr ical  junct ions  an d connec t,~ the station throu gh the separat ion system

to the las t sta ge of the rocke t carr ier .

The station along with the rocket is carefull y packed onto the fitti and waits

a momen t for removal to the launch s ite . On t he col d an d dark w i nter morn ing of the

fol l owing day , we go to take the rocke t to the launc h s i te .

The gate is flung open and a diesel locomotive carrying the frosty air behind it

moves into position . The locomotive moves slowly to the fitters -- a soft bump and the

automatic coupler connects them fi rmly together. A hollow vibrating signal and slowly,

as if reluctantly, the rocket moves from the station from the assembly-test frame .

The scene is very impos ing: people following behind the train , walking as if p1~ mies

together w i th ~~ , quietly emerging from the gates.

Th is is the last terrestrial journey of the rocket and station. Slowl y, as

if trying to remember ~~r, not very attractive in such weather , i t moves to the launch

site . The fitters carefully, as a mother with a loved child , ra i ses t he rocket wi th

the station to the vertical position. The rocket is lowered precisely onto the supports
4

and clam ps of the launch structure , the last stop on its native planet Earth . After
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several days the station i s sent of f from this  stat i on with an effective soun d an d
l ight accompaniment onto the long journey for which it had so long been prepared.

I
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