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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLI TERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration

A a A a A , a P p P p R , r

5 6  B, b C c  C c  S, s

B e B S V, v T T T m T, t

r r  r s G , g  Y y  U, u

.11, ~ 
p D, a ~ F, f

E e 5 a Ye, ye; E, e5 X x X x Kh, kh

~ Zh, zh L~ U, Li 4 Ts, ts

3 a 3 1 Z, z LI ~i V y Ch , ch

H u  1, 1 W w  W M I  Sh, sh

fl a Y, y U4 u~ lii iq Shch, shch

K K IC K K , k b ~
J1 n /1 1 L , 1 bI bi hi &i Y, y

M M  M M  M , m b b  b ~
H H  N H  N , n 3~~ 9 5  E, e

o o 0 a 0, o K! ~o Yu , yu
f l n  17 iv P , p  2 1 Ya ,ya

*~~~ Initially, after vowels, and after b , ~~; e elsewhere .
Wiien written as € in Russian, transliterate as ye or ë.
The use of diacritical marks Is preferred , but such marks
may be omitted when expediency dictates.

GREEK ALPHABET

Alpha A ~ Nu N ‘,
Beta B B xi
G amma r y Omicron 0 o

Delta A ‘S P1 II ir

Epsilon E ~ Rho P p ~
Zeta Z ~ Sigma E a c

Eta H n Tau T t

Theta 0 8 $ Upsilon I u

Iota I ~ Phi • ç $

Kappa K t K ~ Chi X x
Lambda ft A Psi Y

Mu M ~ Omega ~ w
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PHCTOT~LEVISION EQUIPMENT-~~ UVI€-~S FOR SPACE INVESTIGATIONS.

A. S. Selivanq”G. N. Aleshin , G. A. Golen kc, 1. K. Nara va, I. F.

Sinel’ nikova , A. G. Shabanov.

Pages 3- 12.

Beginning from 1959, when was for the first time obtained the

photograph of the far side of the moon (1), phot ctelevision technology

had ex tensive applic at ion in space investiga tions, since the

cc m b inat ion of the photograph ic memorization of the large voinmes of

video information and television method of its sub sequent transmission

makes it possible to construct the instruments , which most completely

satisfy at present all requirements , presented tc onboa r:1 ea~iipmen t

tot au tomatic scientific stations. During the development of the

Ehototelevision equipment/devices (FTU), intended for the

investigation of planets , aprears a series of ccwplex problems in the

FTD—ID(RS)T—1571—76
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11—10—7~ PAGE 2

• provision for their reliabie functioning under the conditionc of

prolonged space flight and qualitative image tra nsmission f rom the

distances, measured by dozens and hundred of million kilometers.

These problems it was solved in equipme nt/devices, the principles of

ccnstruction and fundamental characteristics of which were examined in

present  ar t icle .

The f i r s t  to F’1il, w h i c h  it was assumed to ut i l ize fo r

photograp h in g  of ma s thead  and Venus , was developed in to  1960. F igure

1 shows appearan ce FTU , es t al li s h e d/ i n s t al led  cn a u t o m a t i c

i n t e r p l a n e t a r y  space s t a t i o n  “M ars—I” ( 1962) ~. (  2]. The f u n d a m e n t a ]

technical  spec i f ica t ions of th is  e q u i p m e n t/ d e v i c e  are given in table .

Its construction con ta ins  t h e  un i t ed  w i t h  t h e  aid of bearer  f r a m e

a u t o n o m o u s  node/un i t s  and  the  blocks , w h i c h  f u l f i l l  indepen den t

functions. The camera , Equipped  w i t h  two object ives wi th  d i f f e r en t

focal lengt hs, prod uces cycl ic photographing to the perforated/punched

photograp hic film 70 m m wide.  In each cycle were  u t i l i zed  square

small—scale and rectangular large—scale the perscnnel/frame s (Fig. 2).

For the  ag reemen t  of t h e  cyclic course of f i l m  in  camera a n d  i ts

continuous motion in ad jacent blocks it was established/installed

intermediate storage/accumulators.

Into composition to a 4#~.-of the type “e~~~-h*~4e-y~, besides the

b locks, intended for photcg tap hy and develo pmen t of film, for a power

supply and a control of the drive of tape—drive circuit and scanner ,

entered also the blocks of the coding of signa l, mo dula t ion of
sub—carrier frequency and synchronization.
FTD—ID(RS)T —1 57 1—76
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11—10—76 PAGE 4 4
For an increase in the r e l i ab i l i ty  of work  the scanner and all

electrcnic  components  w e r e  dup l ica te/backd  up/re inforce .  Thus , the

described FTU was a u t o n o m o u s  and s u f f i c i e n t l y  complex pho tograph ic  and

radio engineerin g complex .  It real ized recept ion/procedure ,

memorization, reproduct ion and repeated conv€rsicn of video

irforma tion.

F7Z~A M-~--of the type “.&a thea4’—y~ completely satisfied the stated

requirements , an d m a n y  p rinc iples, placed in their construction , they

turned out to be fruitful and they servfd as basis/base for the

further developments of space phototelevision systems [3]. From

contemporary point of view these ?TU had large dimensions and a

weight , insuffic ient universality they consume d a comparatively large

energy content. Subsequently on the basis/base of the accumulated

experience of constructi cn and operation , it was developed more

advanceed FTU (F ig . 3), w h i c h  passed i spy t a iya  at  au tomat ic
“Zônd—3”

i n t e r p l a n e t a r y  space s tat ion ~ p be—e”- into 1965 [11].

• ‘~~o-~e—&’- it s imu l a t e d  f l i gh t  t o w a r d  m a s t h e a d , and as t h e  oblect

of photogra ph ing  was  selected soon. In this case was placed the

problem to obtain the image of that part of the reverse/inverse

ystorony of the moon , which was not filmed into 1959 from station
VZ,,~,d -i “.

~.eae—e~ .. FTU of th i s  type  were es tabl ish/ ins ta l led  also on
llj  U

-

ar t i f i c i al luna r  sa te l l i te  “~eo.n.-42 ” ( 5 ]  (for large—scale

pho tog raph ing  of the  equa to r i a l  sections, l u n a r  surface f r o m  a l t i t u d e

100 km) and on automatic interplanetary space station “~ eir~s—.J’-’[6].
~Mzrs-1 

“,

These equipment/devices , in d i f fe rence from FT (J of the type “‘~Ie s—~ø”~
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11—10—76 PAGE 5 4

have the sing le beznakopitel’nyy tape—drive circuit , in which the

lotion of film in all mode/conditions conducts from one drive

mechanism.  Zde l ’  w i t h  the  preservat ion/ r e t e n t i o n/m a i n t a i n i n g  i n

practice of the  same d e f i n i t i o n  (see the /able) is utilized nar rower

(25. 4 mm) n e p r f o r i r o v a n n a y a  f i l m , and t h e  composi t ion of e l ec t ron ic

com ponents is l imited on ly  by those , t h a t  d i rec t ly  provide the work of

the i n s t r u m e n t :  power supp ly ,  the a m p l i f i cation of signal an d con trol

of drive.
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Key: (1). Naimenovaiye of the parameter . (2). Type FTU. (3).
“Z()nd—.8 “.

“~ ars—y”. (4) . ~~~~~~~~~~~ (5) .  W e i g h t , k g. (6) . Powe r of

c cn s u mp t i o n  wi th  ph o t o g r a p h i n g , W. (7) . Power of c o n s u m pt i o n  w i t h

t ransmiss ion , W. ( 8 ) .  Rate  of p h o t o g r a p h i n g ,  m m .  (9) . A m o u n t  of *

objectives, pcs. (10 ) . int e r changeab l e .  (11). Focal length of

objectives , mm. (12). and. ~~~~~~~~.. etc. ~~~~~ Width of film , mm.
(/5’). ( /6w) . (‘V..

f4S3-.-- per f .  ~343~~ nepert .  4.~1.:73...._ Aspect ratic, mm x nm.  f~~~.._..

Volume of the me mory (in square personnel/frames). (4-94~_..— N u m b e r  of

rows in square frame. ~~~~~~ S peed of t r ansmis s ion  (st. ok a/sek)
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11—10—76 PAGE 9
I n s t r u m e n t  u n i t s  a re  not  d u p l i c a t e/b a c k u p/ r e i n f o r c e d , and each

instrument is equipped onl y with one legkosmen yaemym objective. The

new k c n s t r u k t i vye so lu t ions  made  it possible s ub s t a nt i a l l y  to s i m p l i f y

i n s t r u m e n t  and , t h e r e f o r e , tc raise i ts  r e l i ab i l i ty .  They led also to

a sharp  red uctio n in  i t s  we igh t  (to 6.5 kg)  • w h i c h  w i t h  nee d makes it

possible to d u p l i c a te/b a c k  up/ r e in fo rce  i n s t r u m e n t s  at space s tat i o n .

‘~.Zg,Td-~,B 
“
.

Opera t ing  pr in c iple  of FTU of the  t y p e  “ r — ~~&~~.

The examination of the work of separate/individual

b lock/module/un i t s  and  t h e i r  i n t e ra c t i o n  in the  process of f u n c t i o n i n g

it is convenient to besti, usin g the diagrammatic representation of

i n s t r um e n t  f r o m  t a p e — d r i v e  c i r cu i t  (Fig. 4 ) .

In section 1 is stored the working sectio n of the phot ogra phic

f i l m , virt ually insensitive to those dcses ccsmic radiation , which can

t€ obta ined d u r i n g  e n d u r a n c e  f l i g h t  t o w a r d  the  subject  of

invest igat ion.  The l eng th  of w o r k i n g  sect ion is designe d f o r

photog ra ph ing  of 40 squa re  pe rsonne l/ f rames .  Into  t a p e— d r i v e  c i r c u it

is cha rged  t h e  sect icn of f i l m ,  not  covered y e m u l ’ siyey , is c h a r g e d

leader tape . In camera  the  f i l m  is arrange/ loca ted  on s tand  2 ,

es tab l i shed/ ins ta l l ed  in the  focal  p l ane  of object ive 3 a f t e r  g a t e  U .

Next  to  camera  is locat.ed e q u i p m e n t/ d e v i c e  of k h i m i k o f o t o q r a f i c he sk o y

t r e a t m e n t/w o r k i n g  n iank  5 and , f u r t h e r , the d r y i n g  section , wh ich

consists of d r u m  6 and m c i s tu r e— a b s o r b en t  h c l d er  7. T a p e — d r i v e

circui t  are also: s lave/ servo rollers 8 , the r ecoverin g cassette wi t h

i n t e r n a l  slot 9 , the  f i l m  w i n d o w  of scanner  10 , dr i ve s h a f t  w i t h

_ _ _ _
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pressing roller fl and t a k e u p  reels 12.

After the inclusion of instrument first is put to action the

system of thermostatic ccntrcl of equi p m€ n t , d e v i c e s  of

t r e a t m en t / v c r k i n g  a n d  drying and , when is reached the necessary

t empera tu re , beg ins f i l m  t r a n s p o r t .  It conduc ts  w i t h  t h e  a id  ot  th~
drive shaft , which h a s  power  d r i v e  13. F i l m  passes t h r o u g h  the  slot

in plugged cassette 9 a n d  is coiled around takeup reel 12. In th i s

case i ts  w o r k i n g  sec t ion  en te r s  c a m e r a .

F;~~.s~

-

~

---

~ 

--~~~ -- - - - - - - - - - - ---



-~~ - -

11—10—76 ~A(;!~ 9 ~Ccmm and ,/crews to the function of the gate of camera are suprlied

from the program—time mechanism , connected with drive shaft an~-1 which

assigns the rate of ~hotcqra phinq and t h e  a m c u n t  of t h e

personnel/frames exposed. Part of the film can be exposed not t h r o u g h

t h e  basic ob jec t ive  and t h e  ga te - , b u t  through the lateral windo w in

the housing of the instrument , to which is ccnnected spectrog ra phic

equipment/device 18.

The de v e l o p m e n t  of the  f i l m exposed c o n d u c t s  in sec t ion  5

simultan eously wit h the pzccess of phctcgra phy and at the sami~ rate.

When the end/lea~1 of processed film emerges the dry ing sec ion

and passes sledyashchiy ea rollers 8, special m echanism it recor l/fixes

it within cassette 9, a n d  odovremennc this casset te, earlier

motionless, it obtains possibility to rotate . ‘thus, in the further

work  of i n s t r u m e n t , c o n ne c t e d  w i t h  i m a g e  t r a n s m i s s i o n , t h e  m o t i o n  of

f i l m  occurs  betwee n casset tes 9 and 12. -

Image transmission conducts with the aid of the scanner , separate

cell/elements of w h i c h  (10 , 13 , 16, 17) a re s h o w n  in Fig .  4 . T h e r e

a re  v i s ib le  e lec t ron ic  ccntrci .  u n i t s  of d r i v e  an d  t h e  f o r m a t i o n s of

videos ignal  14.

2. Camera.

I n  camera  is utilized the 1-linds z a t t v or , w h i c h  it m akes  i t

possib le  to m ost si m pl y p rov ide  the u s t a o v k u  of ob ject ives w i t h  t h e

- -  - --- -~~~~~ -- —--~~ -~~~~~~~~~~~~~ - - -  ~~~~~~~~~~~~~~~~~~ —-~~~~ - -— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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11—10—76 PAGE /~ ~
d i f f e r e n t  pa rameters , w h i c h  expands  the possibil i t ies of us ing an

instru ment in space issledovaiyakh. Gate is set and wea r/opera tes

f r o m  g o v e r n i n g  e lectr ic  pulses, e xposing f i l m  by two a u t o m a t i c a l l y

a l t e r n a t i n g  holdings ( n o m i n a l l y  1/100 and 1,300 s). By means  of the

a d j u s t m e n t  of gate i t  is possible to change  the  values of holdings

approx imate l y 1.5 t ime s both to the side of an inc rease and to the

side of decrease . -

In s t rumen t  is designed for  p h o t o g r ap h i n g  at the  u n i f o r m ra te of

0.5— 1 f rames  int o m i n u t e , i. e.. , t he  ave rage  speed of the  motion of the

f i l m  t h r o u g h  the c a m e r a  does not exceed 24 m a / m m , which  makes  it

possible to conduct pho tog raph ing  to the d r i v i n g  f i lm  w i t h o u t  the

lubr i ca t ion  of image.  It is r ea l l y/ ac tua l l y ,  fo r  t ime of t h e  longest

hc ld ing  — 1/ 100 s — the f i l m  is moved o n l y  tc U p, wh ich is 1/6

cel l/ e lement  of r e so lu t i on  and it does not m a n i f e s t  itself the  q u a l i t y

of t ransmission.

The e q ual i z a t i o n  of the d r i v i n g  p lank  in the  foca l plane  of

object ive con duc ts because of its ten s ion  on the  sur face  of

suppor t i ng/r e f e r ence  stand. The f r a m e w o r k  cf ga te  restricts f r a m e  24

x 24 mm in s ize/dimension.  S i m u l t a n e o u s l y  w i t h  ph otogra ph i ng of

object gate  exposes to f i l m  the ima ge of t h e  ca l i b ra t ed  h a l f — t o n e

wed ge , in tended  for the t h rough  mon i to r i ng  of t h e  channe l  of

t r ea tment/work ing  and t r ansmission  of in for mat ion .  H a l f — t o n e  the

wedge , which  has in the i n s t r u m e n t s  of t h e  f ir s t  specimen/ samp les

k rugu l yu fo rm , was subsequen t ly  was replaced r ec t angu la r, w h i c h  

- - —- - — -- ----—-- --—-~~~~~~~
- -— ~~~~~~~~~
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zaimaet  the less pa r t  of the  e f f ec t i ve  area cf f r ame .

Camera is entered in the cons t ruc t ion  of en t i re  equ ipmen t /dev i ce ;

it is simple and rel iable.  W eight  of t h €  ga te  cf the  c h a m b e r ,

inc lud ing  the  b u i l t — i n  in  it dr ive, the ce l l/ e lements  of a u t o m a t i o n

and ca l ib ra t ion, 400g.

3. work ing  equ ipmen t/ dev ice .

For the  development  of f i l m  in i n s t r u m e n t  is applied t h e

equipment/ d evice, which  consists of three  ident ica l c h a m b e r —

— - .cdule/moduli  (Fig . 5). Each chamber  has :  a)

t s i l indr icheskiy korpu s  1, prepared f r o m  chemica l ly  stable t i t a n i u m

alicy ; b ) .  kn i f e  rubbe r  j aws  2 , which seal t h e  chamber wit h

solut ion/opening 3 d u r i n g  the motion t h r o u g h  it of p lank 4 d u r i n g

t rea tment/w ork ing ;  C) .  controlled f r o m  sepa ra te/ ind iv idua l d r ive

packing/ seals 5, which  he rmet i ca l ly  seal the  chamber  to and a f t e r

t r ea tm en t /w c r k in g ;  d ) .  bellows 6 , which compensates  for

t e m p e y e r a t u r n y e  changes in the  volu me of solut i cn/ open in g  a n d  i ts

ca r ry ing  out o b r a b a t y v t s e m o y  f i l m , and also p reven t ing  emergence  in

the  chamber of overpressure  so on changes  in t he  ambient  pressure;  e) .

h e a t — i n s u l a t i n g  jacket 7 and the hea t ing  e l emen t  of 8 sys tem of

germostabiliza tsi i .

Page 7. 
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The capacitance/Capacity of each chamber 28 ml .. The operating

temperature of solutions +35.22.5°C. Duraticu of each oper ation of

treatment/working 90 or by 45 s depending on the selected rate of

photographing. Dry construction weight is 540 g.

The gobrabo tka of film conducts by mean s of its uni form

transpcrtirovaiya through the chambers with viscous solutions.

Expansion bellows and intrcduced into soluticns surface-active and

binders pro vide the reliable contact of solutions with film , they

prevent the appearance of effects of the directed proyavn iya and

mechanica l damages of emulsicn layer.

for the development of film is applied the special process , which

ensures stabl e obtaining the assigned parameters of film after

prolonged (several mcnths) storage of solutions in on—board conditions

and stump requiring the rigid regulation of the temperature and time

behavior of treatmen t/work ing. This prccess possesses all advantages

Cf single—stage process, but, in difference frcm it, it. makes it

possible to obtain under the conditions of weightlessness the

quali tativ e ima ges, not contaminated by the reaction prod ucts of the

emulsion layer of film with solution. A change in the sensitometric

indices obrabotyvaemoy film is not connected with the need for the

agreemen t of the rate of fixing and manitestatic n as during

single—stage process. Process does nct require also the forced

circula tion of solutions in the working chambers. 

-—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ - ~~~~‘—- -----.~~- --— -, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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By means of the selection of the fcraula cf solutions i~ is

possible within wid e limits to vary the sensitcietric indices of film ,

- by establish/installing them depending ~n the sciv ed problem — in
&O57~photosensitivity within limits from 20 to 1CC sing. Gogto— 0.2; in the

contrast ratio from 0.8 to 1.8 with fog densit y not above 0.25 and the

resolution of 80—90 tin/mm.

After the passage of the chambers the plank enters ~he section of

drying and moisture absorption of the wcrkirg equipment/device . Here

humid film is led to contact with svobodnovrashctayushchjrsya drum ,

magretym to +70 — 80°C. The isolating in this case moi~~ ure is

absorbed by the sorbent, placed in special holder in immedi ate

- vicinity of the emulsion layer of film. The temperature dryin g regime

and condition of moisture absorption they cbespchivayut the

vitrification of the reagents, which remain in the emulsion layer of

plank after treatment/working how is reached the high stability of the

cbtained images wit h prolonged storage under on—board conditions.

4. Scanner.

Into described the ftu of the perechacha of image it conducts

with the aid of the optical—mechanica l scanners of the type “scanning

b eam ” — for line scanning — in combination wit h the precision drawing

of the plank , utilized for frame scan. The select ion of the

optical—mechanical transmission media of the images was caused by 

—- -- - - - U-
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the i r  high accuracy/precis ion , s t a b i l i t y  and

cost—effectiveness/efficiency, which especially are exhibited in work

cm the low so ros ty akh  of scanning/ sweep,  necessary for  an image

transmission from large distances.

FTII
In to  a —f-t-u- of the  t ype k~ro.b .~~— the line scanning is realized

wit h the aid of the small razmertyvayus hchegc equipment/dev ice, made

according to autocollimating diagra m [7), shcwn in Fig. 6. The here

diminished image of sperturnoy diaphraq~ 1, illuminated by lamp 2, is

projected by microscope objective 4 intc the focal plane of bas ic

object ive 6. The basic objective together with autocollimating mirror

7 transfers the image of diaphragm , which  is t he scannin g

cell/elemen t, into another pcint of the fkal’noy plane of oblective 6,

where is arrange/located film 8. The lumincus flux , passed throug h

the plank and film window 9, is assemble/collected by condenser 10 cn

the ph otoelectri c cathode of light receiver 11. Zrkala 3 and 5 serve

fcr a decrease in the dimensions of equipment/device.

In this equipment/device as razver.tyvayushchego component/link

is ut i l iz ed au toco l l im a t in g mir ro r  7, set in motion by cam gear. This

mechanism obespchivaet the relatively slcw unifcrm rotation of mirror

around axle/axis through preset angle (200) and its rapid return to

starting position. The special feature/peculiarity of the

construction of the described scanning/sweep lies in the fact that the

rotary moti on of mirror 7 causes the translation of the sca nning

cell/element — ssvetcvoqo spot cf approxim atEly 20 p in dia mete r — in 

p-~~~~--..- - 
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the focal  plan e of objective 6, because of wha t the de focusin g of the

scanning cell/element alcng row virtually is absent.-

6

: Ic 

~
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The length of row 24 m m ;  l i ne  scann ing  occurs across plank. The

scanner pro vides the necessary for the selected standard of resolution

aperture characteristic: the depth of m cdulaticn at the konrol ’noy

pcint , s o o v e t s t v u y u s hc h e y  1200 by cell/elements in row, is 40—500/0 in

the center of field even ~5— 30o/o — at edge.

The basic cell/elements ot scanner are united into the easily

removable node/unit, within which is located the drive zeerkal6 no— of

cam gear and object ive with focal length 35 mm and relative aperture

1:2. Drive is a d v u k h s k  (o rcs tnoy ,  w i t h  t h e  r e l a t i o n s h i p  of

velocities 1: 14. The va lues  of scanning speeds are determined by the

selected type of reducer, but m aximu m speed does not exceed 4 lines/s.

Weight of all cell/elements of scanner 620 g.

Film transport (frame scan) conducts synchrcnously wit h line

scanning and v.sootvetstvii.s by the selected acde/conditions of

transmission in speed and in definition. Besides the oosnovnogo

mode/conditions of transmission with the maximum definition of 1100

cell/elements in row , is provided the wc~ k with the definition of 550

cell/elements in the strokepri of 550 strokaz in frame even 1100 (or

550) cell/elements in row with 67 rows in frame. The last/latter

mode/conditions is official and is intended for a rapid survey ~nd the —

pr el i m i n a r y  ev a lu at ion of en tir e i r f o r m a ticn, obtained on film , which

makes it possible subsequently to he restricted to the transmission

cnly of the selected secticns of film , which have better/best quality

or carryin g the most valuable information. 

~~~~~~-- - - - -- —~~~~~
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5. Construction of tape—drive circuit.

Taken during the design of the construction examine/considered to
FTLL

the ft~ of the  kontsep ts t s iya  of the  beznakop i te l ’nogo  tape—dri ve

circuit, w h i c h acts f r o m  one dr ive  mech an i sm , required to develop the

econom ical and reliable multipl e—speed drive, ocbespechivayushchiy the

mction of p lan k in all  oper atin g mo des of instrumen t wi th

fotogr aa f i rovan i i, ima ge transmission and rewinding. The minimally

necessary num ber of mode/conditions on the speed of drive in this case

equal tc~ 5—8 is establish/installed depending on the specif ic

con d itions of using an instr u m e n t, whereupon in the majority of the

cases the relationship of the extreme values of the velocities must

prevyshaat’ 100:1.

Comparative analysis showed that the placed trebovaiyam most

comp letely satisfies the intermittent drive ; which allows without any

mechan ically changed over gearboxes to change the velocity in of very

wide predelkh with purely electronic path . For this target/purpose

into a FTIJ of the  t y p e  I~pt~eh.e~-rr is applied the small two—phase 
F

5))
step—b y—step mot or ,~D—1EN , developed specially for this

equipmen t/device (Similar engines of larger power were utilized re
—1$

into a FTU of the type “Mars—y”.

Let us examine more minutely the work cf tape—drive circuit , by

using its k i n ema tic scheme , shown in Pig. 7.
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The structural/design basis/base of circuit and entire instrument it

composes very rigid housing from the magnesium alloy, to wh ich ar e

fastened the basic cell/elements, which determine the motion of the

f i lm:  feed reel 1, the s tand  of camera  2, wcrking equipment/device 3,

drying drum 4, slave/servo rollers 5, ulavliivayushchay a cassette 6,

f i l m win dow wi th con denser 7, that drives yals by the pressing rcller

8, takeup reel 9. The remaining assemblies of instrument, not shown

in Fig. 7: the objective, the gate, tha t wor ks an d scanner s an d some

block/module/units — are easily removable, the y are assemble/collected

and are adjusted autonomousl y. Af ter their installation into

cc.mon/general/total housing for prcviding a norma l operation of

instrument is required the minimum number of operations.

Into the composition of the drive of the tape—drive circuit,

besi des dr ive  shaf t 8, ccnnected with step—b y—step motor 10 throug h ]
reducer 11 , ente r also the cell/elements of braking and winding ci

plank. In that par t of the circuit, where is arranged feed ree l 1,

— 
film stretches itself in the basic because of frictiona l torque/moment

kassetyi of the sealing jaws of small tanks with solutions. Th ereby

is provided the adjoining of plank to the surface of the stand of

camera and d ry in g drum. The torque is not ccnstant and stable, but

this is not required. It is necessary cnly in crder that its changes

into bcth sides would not exceed the determined sufficiently wide

limits.

The winding of plank to priyemuyu cassette 9 is sol ved otherwise.

The me thods of f r i c t ional  win d in g are here u n r e l i a ble, that more that

A
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in rezhimeperedachi the motion of film can occur in two directions and

in each cassette necessary to have both winding and the braking.

Requirements for tension and evenness of the motion of film in the

mcd e/conditions of transmission , it is natural , ar e ver y h igh, but the

rate of drawing is low: it is measured dozen microns in seconl. At

such operating speeds fricticra l mechanisms are inclined to an abrupt

change in the torque.

Problem is solved by the known methcd , proposed for on—board

magnetic recorders [8]. In this case the axle/axes of casset tes 6 and

9 , to mezhduu by which rewinds itself film , in the mode/condit ions of

transmission are linked through mounted spring mechanism 12. The

latter attempt s to untwist cassettes for oppcsite sides, creating

opreddelennoy e tension of plank in circuit. With the peromtke of film

by drive shaft 8 casset te, which at the given torque/moment ser ves

receivin g, reels film , simultaneously attenuate/weakening spring, and

feed reel is braked , stretching it. Therefcre in first approximation

the torque/moment of tension remains constant . In realily, it

somewha t chan ges, uvelichvaya s ’ to the end/lead ci the film ; these

changes depend on its length and the parameters of spring mechanism.

t he mechani sm prov ides the smoo th mo tion of f i l m  in depen den t ly of

vel i chiry skorost i  an d the au tom atic exchan ge of w in d in g for hrakittg in

each cassette during reversing motion . The described mechanism acts

d u r i n g image t ran sm ission , whe n plank rewinds itself betwee n the

receiving and that which recover the cassettes, connected by spring

equ ipient/device.

- - --- - —  - 
-
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In the performance of photography the recovering cassette is

plugged, and spring affects cnly the takeup reel, providing the

winding of film. In this case to the end/lead of the performance of

prizhina it is attenuate/weakened , but the remaining torque/moment

suffic iently tor a normal operation in the mode/conditions of

transmission.

The output/yield of the end/lead of the film from slave/servo

zcllers S leads to the function of lever/crank Equipment/device 13 ,

which free/releases the plugged cassettc and tempers the lock spring,

which fixes the end/lead of the film within it.

( 1.

~~~ —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _
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H Fig. 8.

Key:  (1) .  E x t i n g u i s h i n g  m o m e nt u m/ i m p u l s e/ p u l s e .  (2) . O u t p u t/ y i e l d .
(3) V.
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Fig. 9.

6.. Electronic part and automation.

For the conversion of the luminous  flux , passed through the film ,

into videos ignal is utilized end type phctcmu ].tiplier photomultiplier—
izA9~19

54 in combination with amplifier on lamp -y-m-h-ya-2.a- (Fig. 8).

IZ/9M
Lam p y-~.h-y-a~2-a-is a low—voltage highly eccncmical pentode of direct

heating with substantially nonlinear anode—grid characteristic. The

operating mode pho t om ul -tip liers an d of am p l i f y i n g tu be is selec ted so,

that the signal at the output of amplif ier is prcportional to the

lcgari thm of the brightness cf the analyzed izobrazheshchni ya , i.e., 

_
~~~ —-——--— --- -~~~~~~--~ -- 
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jt depends linearl y on the photographic densities of film. T h i s

• met hod of the transmissicn of videosignal as izvvestno, lea ds to a

decrease in the effect of the noises of the commun ication channel or.

picture quality [9].

The p rac t ice  of w o r k  w i t h  t he  a u t o m a t i c  s t a t i o n  “ probe — z ” sh owed ,

that it is expedient to have the command control of the amplitude

cha racteristic of instrument , that it makes it possible to optimally

transfer the personnel/frames with different density, which are

obtained , in particular, due to the presence of two holdings (1/100

and 1/300). This control conducts b y a discret€,digital change in the

bright ress cf the translucent lamp and mode /condit ions of

preamp lifier. The typical amplittu dnye characteristics , which

correspond to two operatinq modes on signal, are shown in Fia. 9 by

the curves I and II.

The brightness of the translucent lamp (is utilized the lam p of

nakalivaiya) is stabilized with accuracy/precisicn to lo/o with the

aid of pulse stabilizer with feedback in world,light. Here

photoresi s to r  re g u la tes  the  pulse w i d t h  of vcltage the

neposr edsstvenno of that applied on lamp. In this case the lam p,

which has suffic ient thermal inertia of heater , reacts only to

constant component the feeding momentum /impulse/pulses whose frequency

is equal  to 512 HZ , and the brightness modulati cn of lamp virtually is

absent. With scanner and tape—drive circuit are connec ted two

bloc k/module/units of electronics, intended for a engine control of

~

-- -

~
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line scanning and of the step— I~y—step motor cf drawing. For line

scannin g is utilized the direct—current motor o the DPM—20 whose

veloc ity is stabilized with hig h accuracy/precision with the aid of

the scheme of imul’snoy phase self—alignment. By the changeove r of

• ref erence f r equency and some elemen ts is achie ved a four fo l d chan ge in

• the velocity of line scanning.

The control unit of step—by—step motor creates on the basis/base

of steering impulses t he  two—phase right—angled stress, applied to the

vindings of engine. Depending on the operating mode of FTU

upraavlyayushchiye momentum /impulse/pulses are supp lied to this

block/module/unit from different sources. Into seanseye the

photography as in the node/conditions of rapid survey, eng ine goes

with maximum speed — 128 spaces of second. Togda

mcmentum/impulse/pulses 128 Hz frequency approach block/module/unit

from on—board timer. In the mode/conditions of image transmi ssion

with high definition it tu rned  out to be more Convenient to utilize an

internal pulsed source — the brush—contact ccllector/receptac le,

established/installed on one axle/axis with the cam/catch/jaw of line

scanning. A collector/receptacle have two path,tracks, f rom w h ich are

remove/taken wit h respect to 16 and 32 momentum/impulse/pulses in one

r e v o l u t i o n , i.e. , step— b y—step  motor it m a k e s  16 or 32 spaces for  the

~lutation of transmission of one row.

Page 11.
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Th e f irst  case correspond s to t he de f i n i t i o n  of 1100 rows i n  f r a m e , in

the second — 550. This discreteness of drawing, of course, in any  way

doe s not manifest itself the picture quality.

The drive of the lentoproyatzhnogo circuit cf pribra can he

considered suf ficie n tly economical , its consumption on exceed s 3.5 W.

tav the automation of equipment/device in questicn is the large number

of diverse cell/elements, detailed opisaiye cf which would engage t oo

much place. T h e r e f o r e  og ra i ch im sya  only  by  the short e n u m e r a t i on of

the  basic f u n c t i o n s , which  this  au toma t ion  f u l f i l l s .

In  the pe r fo rmance  of t h e  p h o t o g r ap h y :  a ) .  the  s t a b i l i z a t i o n  of

the temperature of the wcrking soluticns and drier ; b). opening and

the irkhanizma of the sealing/pressurization cf the working

equipment/devices; C) .  the obespcheniye by the predetermined program

of the rate of photographing and amount cf the personnel/frames

exposed; d) . the vvklyucheniye of the drive of drawing in preset time

a~d at given speed ; e). the programmed contro l of another pprihorami

— by spectrogra p h, the orientation system of station, etc.; f). the

fikatsiya of the end/lead of the film and the d isconnection of

instrument; g). the telemetric monitoring of the performance of

progra m and work of mechanisms and block,module,unit.

In the performance of the transmission: a). the perfor ma nce of

~~~ —— — — - - — —~~~~~--• - •—— -•--—- -- -- —~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - • - • • - - - • - ~- • _____
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ccnt ro l  commands  on the select ion of the  mode/ condi t ions of

scanning/swee p (chan geover steer in g im pulses, etc.); b). the

bi late ral  l imi ta tion of the mot ion of f i l m  w i th rewin d in g f rom

cassette to cassette; C) .  the telemetric konrol’ of the pos ition of

fil m in film window; d). the performance of control commands on the

selection of the ha lf—tone characterist ic of analyzer.

T he pow er supp l y  of electrcn ic compon en ts an d equi pmen t/de vices

• of automaticn originates from the aircraft electi wiring system , w h i ch

has stress 14 t 2 V . Part cf electronic components is supplied from
ccmmon/genera l/total stabilizer. Average pcwer, poreblyaemaya by

instrument in the performance of photography, is 25 W, in the

mode/conditions of transmission it is 20 W.

7. Results of the wcr~ of FTU on the automatic stations “p~~~~~~~’ and
~~~~~~~~~ //,

• 
~1Z•0~,i~j’ 

~~‘

The ~ FT U , es tabl i shed/ ins ta l led  at  au t o m a t i c  s t a t i on  “ r D ’ l..

it transmitted the images of that range of the hidden side of the

moon, to toraya it was not remove/taken earlier. Thus was obtained

the material, necessary for the completion of lunar globe. Partially

was tak en an d the visib le side of t he mccn , which facilitated the

cartographica l joining of photographs.

T he high  qual i t y of the obtaine d ima ges, esp ecially in the

pershedache of the structure of relief and half—tones, mad e it

— — ——-— — — -~~~~~~~ - - ~- = ~~~~~~~~~~~ - -•-- ---~----—-- ~~~~~~ -•~-~~-— ---~~-~•-~--- —•-- - -~ •—-~~
- —.
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possible to reveal/detect/expose not only fact of the existence of the

bol’shogochisla of parts, but also the researcher of the specia l

feature/peculiarity Cf the struct ure of lunar surface [~~1.

• F TLI~ “ Zun~t-3 II
,

Tc ~ ~pr~bw—~ ’%.. osashchennoye by ob jective ~~4—24ee- (f = 106
as-, ’?’,mm) and by light filter e~—4~i-~~ it produced f r o m  distance 11 km of the

surface of moon photographing of 28 small—scale personnel/f rame s,

three of which were exposed from the ultraviclet spectrograph , working

in the range of wavelengt hs 2700—1900 ~~
-. The investigation of these

spectra brought the valuable information abcut the reflecting

properties of luna r surface in the ultraviolet rays, which ar~

absorbed by earth’s atmosphere (10].

The images, exposed with holding 1/100 S, it was better/best,

especially for the zcne, clcse to terminator. They served as material

for treatment, that on the whole did not decrease the useful

• information , since between the m was very large overlap, and were
- 

transferred only those of them , tha t  no t i ceab ly  were d i st i n g u i s h e d

between themselves.

Scme personnel/frames, which con tain  the mos t valua b le

informa tion , peredavais ’ repeatedly. Preliminarily film was

• examine/scanned in rapi d mode/conditions on the low standard of

definition at speed 1 frame for by 2 mm is  ~. This made ii- possible

to evaluate personnel/frames on the density of the obtained on film

image , to de f i ne  the zon es of the su r f a ce of the moon , seized by each

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ________
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fra me, and to explain thereby, whic h personnel/frames are most

interesting on subject and are subject tc transmission in the first

• turn.

Page 12.

To obtaining good images contributed several the factors:

selection optimum geometric uslovoy photcgraphing , making it possible

tc determine the re lief of surface; the high quality of the

che.ophotographic on—board treatmen t of Flank and the conformity of

pc kazaley film to the characteristic of the cbject of photographing;

linear condition s of transmission plostnostey image ; high relaticnship

signal/noise in ra~lio commun ication link.

Work to ftu on to the edge of the space vehicle “~e~~ e—z” was

checked by a series of telemetric sensors. Each function of gate

together with oscillogram time marks was record/fixed in the on — board

memory uni t, that pozovli].o after conducting the performance of

telemetry data to obtain the necessary data cm the joining of the

torque/moments of photograph y to the flight trajectory. Along

telem eterin g lin k w ere tran sferred also the n u m ber s of

personnel/frames and the temperature of the working solutions.

~~~~~~~~
The photographs , obtained with “~~e~be—z-”~. are processed and

published in second Toma’s form “atlas reverse/inverse are moved moon”

(11].
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The equipme nt, established/installed on the nizkoletyaem

ar t i f ic ial  satellite of the moon ‘m~~ n—+2”~
_ unessentially differed

FT/L “Z~~~~-5’~from to the Ftu ‘tp QbQ—~-’~L. The basic problem of this experiment

consisted of obtaining the fragments of the equatorial belt of the

visible side of the moo n the increa sed authorization (to 4 m to

television cell/elemen t), unattainable for ground—based telescopes.

The m i n i m u m f l ig h t altitude of station “~bos~— 4-2-’~~in the zon e of

• photographing was appro x imately 100 km. Photographing conducte d with

the aid Qf two FTU, equipped wit h objectives with focus f = 106 mm

• (I—24CA) and f = 500 mm (PITC—500CA) .

In this case long—focus instrument played the decisive rol e in

experiment, and to short—focus was entrusted the pr oblem of da t a

finding for a joining large—scale images to the available map /chart

1 !uny.

FT~ 
k ZO,,~~.~3 I/

In com parison w i t h  tc P m- ”-p~o~e—r~~the amount of removed

personnel/frames was increased from 28 tc 40 speed of transmission of

image it increased 2 times it comprised in basic mode/conditions 1

• stroka/sek. Severa l times was increased the sensitivity of film in

view of the fact that for the illumination of the object of the

condi tion of rabotyby li by much less favcrable, since the range of

photog raphing of the nakhodilas ’vblizi of terminator.

Ccnclusion.

FTD—ID (RS)T—1571—76
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The obtained results attest to the fact that the phototelevision

equipment/devices, developed on the basis/base of the principles

presented, according to their design characteristics and qualitative

indice s comple tely satisfy the requirements, produced on contemporary

onboard equipment, and sufficie ntly reliably the y work in space flight

ccndition.

These equip ment/devices have the limited vclume of the mencrized

information and are iost adapted for one—time phctogra phing from span

space stations. Howeve r, they possess the determined universality and

flexibility at part of the selection of optica l equipment , rate of

photogra phing, sensitometric characteristics of the phot ographic

ma terials, and also the speed of transmission and definition of the

transferred image. This makes it possible tc utilize similar

instruments for the solution of different prcblems on the first stages

of the stud y of the planets of the solar system.

FTD—ID ( RS)T— 157 1—76 
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