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Fig. 18. Device of transmitting television tube of
vidicon type (a) and processes on target during its
scanning by delayed electrcns (b): 1 — object; 2 —
objective; 3 — glass; 4 — signal lamina; 5 — target;

6 — grid; 7 — metallic ring; 8 — focusing electrode;
9 — control electrcde of electron gun; 10 — cathode;
11 — filament; 12 — deflecting coil; 13 — focusing

coil; 14 — correcting coils,

photoemission layers. This permits creating a tube of simple
construction, a so-called vidicon — a cylindrical glass bottle
(Fig. 18) with built-in light conducting layer and signal lamina
with gun to create commutating beam., Role of signal plate is

played by finest metallic film, which is applied to internal and
The film is so thin that it is transparent for

face of the bottle.
light rays. This film is united with a metallic ring, which 1is
welded to the face wall, and with the cylindical part of the bulb.

To the metallic film is applied a thin layer of photoconductor
(several microns in all). As material of this layer (target) serves
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Fig. 25. Change of form of television signal during change of
contents of representation. 1 — part of screen not transmitted and
not reproduced because of beam suppression during the time of
reverse movement on vertical; 2 — part of screen not transmitted
and not reproduced because of beam suppression during the time of
reverse movement on horizontal; 3 — direction of travel of scanning
beam; 4 — actually transmitted and reproduced part of frame; 5 —
level of white picture signal; 6 — level of black picture signal;

7 — small quenching pulse; 8 — small synchronizing pulse; 9 — video
signal from dark cell of obJject; 10 — video signals from dark cells
of object; 7, — duration of transmission of picture signal of one
line; Ty = time of extinguishing of electron beam during horizontal
scanning; Ty = time of action of synchronizing pulse of horizontal
(1ine) scanning.
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Fig. 31. Diagram of devices for filming black
and white television representations (a% and
recording electrical picture signals on film (b).

feeding cassette. After exposure the film enters recieving cassette,
Thereafter, as and during usual filming, filmed film is processed.

Colored television representations can be recorded on one
colored f£ilm or on three black and white films simultanecusly.
There is a method of recording colored television representations
on one lens-raster movie film with black and white light sensitive

emulsion.,

Representation recorded on film is perhaps transmitted in
required time on television by the same means by which movie films
are transmitted. Recorded representation can be reproduced with
help of usual movie projector directly on light-diffusing screen,
without application of television installations,
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Fig. 34. Diagram of device for recording
picture signals on wide magnetic tape in trans-
verse direction.

is as low as in ordinary equipment of sound recording. Thus, in
domestic system of video recording, speed of drawing of magnetic
tape (70 mm wide) composes 381 mm/s. During capacitance of roll of
tape of 915 m (354 mm diameter of roll) continuous recording of
television programs during 40 minutes is ensured.

However, video tape recorder with four revolving heads is a
rather complicated device., Therefore, much attention is allotted
to development of new systems with one and two revolving heads.

Baslc deficiencies of existing methods of magnetic recording
and reproduction of television signals are insufficient resolving
power and large relative speed of heads and tape. Therefore, new
methods are created of recording television signals.

Recordig% of television signals on thermoplastic tape. There
are several methods O recording by electron beam, based on chemical,
thermal, magnetic, or electrostatic influence of electron beam on
carrier.

On thermoplastic tape, change of value of television signal in
time is fixed in the form of permanent deformations. For recording
is taken three-ply tape (Fig. 35), the base of which is prepared
from plastic with a high melting point., On base is deposited
transparent conducting covering, but on it is deposited thin film
(about 12 um thick) of thermoplastic material with low melting point.
In contrast to so-called thermoreactive plastics, utilized thermo-
plestic plastic (celluloid, polystyrene, polyethylene, polyvinyl
chloride, polymethylmethacrylate, polyfluoroethylene resin and others)
does not lose ability to be melted during secondary heating and
cooling. Permissible operating temperatures for majority of

thermoplastics oscillate within limits from 40° to 100°¢C.
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possible to set needed focal length of objective and relative
dimensions of least part. If ¥ scanning cells should be packed on
linear dimension of least part, then number of lines can be determined

by the formula

o A 0
Z——-z' y'

where h is height of picture field, and d is minimum dimension of
part.

What then should value ¥ egual? Ex eriments showed that object
can be detected and distinguished from backgrouns only 1in that case,
when it is covered by 3-5 lines. But object can be identified only
during scanning of 1tTs surface by 10-2C lines (the discussion concerns
jdentification of objects cbserved on surfsce of earth from aircrafts).
In a number of cases, this nurber ¢f lines on part is insufficient if

a
configuraticn of part Is complicated.

Resolving power 1is increased in direct proportion to focal
length of optical system, under the condition that illuminance of
photocathode is cufficient for production of nominal resolving power
of transmitting tube. For gifferent tubes the resolving power has
following value., Maximum value of resolving power of image orthicons
attains 700-800 lines; for vidicons it does not exceed 700 lines.
Image orthicon resolving power attains 1000 lines. These data pertain
to standard transmitting tubes. However, special transmitting tubes
can be created with resolving poOwer on the order of 2000-3000 lines
and more (at the expense o7 increzse of working surfaces of targets
decresse of beam current, and others). But 1t is

and photocathocde

=y
not permissible TC increase focel length for certain airborne
installations, since this in conjugate with increase of weight and
dimensions of optical systemn, and also with necessity of application
of means for compensation of influence of temperature change of focal

length.

When representation moves (and this 1s caused by the fact that
spacecraft moves ), then resolving power of representation can somevhat
worsen. However, this deficiency can be removed by selecting time of
exposure correctly (projecting optical representation on photocathode
for only very short intervals of time) or by applying methods of
compensation of travel of represeniation, ensuring position of moving
representation relative to transmitciing tube.
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v of Frames

o° frames is selected, not on the
basis of physiologic conditions of observation (eritical frequency

of flashing), but in consideration of speed of shift of object in field
of sight, i.e., in such a manner so that object does not shift
noticeably in field of sight during a2 frame interval of time, If
frequency of frames, set proceeding from these conditions, less
accepted in television broadcasting, then this decrease leads to
reduction of freaquency band of signal. If it is necessary to reduce

In certain cases freguency

3 thbh

¥

S S S ————

b O T

SN -










g FU L ‘-"- .
Light scatteringhp:
screen : 5 ;

Fig. 42. Reproduction of wide-size tele-
vision representation. a) on screen of one
tube; b) on screens of two tubes; c) on
projection screen,

Above described systems of reproduction of wide screen
representations serve basically for control of movement of space
television transmission., Documentary data, i.e., imprints on that
or another paper, can be obtained by one of above described methods.
Moreover, in a number of recording systems, no fundamental
difficulties are encountered in obtaining needed dimension of imprint,

For production of representations of surface of planet with high
resolving power in wide field of sight in direction perpendicular to

80
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Fig, 67. Construction of satellite "Sinkom-2" (a), block diagram of it. relay (b)
and system of reception of instructions and telemetry (c). 1 — telemetric and
command pivoting antenna; 2 — jet nozzle of system of orientation; 7 — nickel-
cadmium storage batter; 4 — receiver; 5 — balloon for hydrogen peroxide; € —
coaxial connected slot antenna; 7 — transmitter with traveling-wave tube; 8 —
command receiver; 9 — bottle for nitrogen; 10 — sunseeker; 11 — timer of system
of putting into stationary orbit; 12 — jet engine for putting satellite into
statlonary orbit; 13 — jet nozzle of adjustment of speed of flight, working on
compressed nitrogen,

KEY: (a) Receiving antenna; (b) Transmitting antenna; (c) Receiver; (d) Trans-
mitter; (e) Mixer; (f) Heterodyne; (g) Transition device h% Coaxial switch; (1)
Instruction; (J) Drive of antenna; (k) Turnstile antenna; (1) Telemetric trans-
mitter; (mz Coder; (n) Input of telemetric system; (o) Diplexer; (p) Command
recelver; (q) Filters and detector; (r) Adapter; (s) Logical system of receptior. of
instructions; (t) Output of switch of instructions; (+) Synchronizing pulses;

(z) Coding aecvice















































































Fig. 75. Representation of spiral-1li 0

of low pressure above southeast Aur‘“ 11
obtained with help of tele r151o eﬁuipmenf of
satellite "Tayros-3" 9 August 1961,
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tellite in March 1962,
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Fig. 82, Soviet automatic station "Luna-3", with
help of whicl' was obtained representation of
reverse side of moon (a) and trajectory of its
flight (b): 1 — illuminator for cameras; 2 —
engine of system of orientation; 3 — sun sensor;

4 — section of solar batteries; 5 — louvers of
system of thermal control; 6 — thermal screen; 7 -

antenna; 8 — instruments for scientific investi-
gations,

container is 435 kg. Part of equipment (board equipment, chemical
power supplies and certain scientific instruments) was located on
special assembly frame inside container. On the outside of inter-
planetary station were solar batteries, receiving and transmitting
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Fig. 84, Block diagram
of television trans-
mitter with running
spot (a) and point of
reception of picture
signals (b): 1 - scan-
ning electron-beam tube;
2 — focusing-deflecting
system; 3 - obJjective;
4 — frame window; 5 —
photographic film; 6 —
passing cassette; 7 -
taking cassette; 8 —
condenser; 9 = photo-
multiplier; 10 — generator
of synchronizing pulses;
11 — generator of scan-
ning oscillations;
12 — source of electrical
energies; 13 — source
of high voltage; 14 —
voltage source of photo-
multiplier; 15 — ampli-
fier of picture signals;
16 — mixer; 17 — mod-
ulated oscillator of
high frequency; 18 —
transmitting antenna;
19 — receiving antenna;
20 = radio receiver;
21 — amplifier of picture
signals; 22 — separator
of synchronizing pulses;
23 = generator of scan-
ning oscillations; 24 -
source of electrical
b energy; 25,26 — device
of photographic and
magnetic recording of
picture signals; 27 -
system of recording on
electrochemical paper; 28 — skiatron; 29 — deflecting system; 30 —
focusing coil; 31 — powerful source of light; 32 — condenser; 33 —
objective; 34 — light-diffusing screen.

To ensure sure reception of radiotelevision signals there were
used on earth very sensitive radio receivers with small equivalent
noise temperature and directional antennas. Reception of signals
in large measure promoted considerable reduction of frequency band
of transmitted television signal for light of deceleration of
transmission of frame of television representation. Duration of
transmission of one frame with this space reportage was a thousand
times less than in television broadcasting. Frequency band of
television signal was reduced a corresponding number of times.
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FOLLOWING ARE THE CORRESPONDING RUSSIAN AND ENGLISH
DESIGNATIONS OF THE TRIGONOMETRIC FUNCTIONS

Russian English
sin sin
cos cos
tg tan
ctg cot
sec sec
cosec csc
sh sinh
ch cosh
th tanh
cth coth
sch sech
csch cach
arc sin sin-1
arc cos cos™
arc tg tan-1
arc ctg cot~1
arc sec sec™
arc cosec cse~l
arc sh sinh~l
arc ch cosh=1
arc th tanh=1
arc cth coth-1
arc sch sech-1
arc csch csch-l
rot curl
lg log
FTD-MT-24-229-67 e3e

R —————





