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For radio communications and radio broadcasting, the ultrashort wave
range has proven to be attractive due to the possibility of building multi-channel
radio links, allowing simultaneous multiple independent transmissions using one
network of radio stations. In this range, it is possible to carry out high-quality
broadcasting due to the low level of atmospheric and industrial interference and
the possibility of using such types of modulation as frequency, which makes it
possible to reduce the effect of interference. Finally, small, highly directional
antennas can be easily created in this range. All these circumstances will lead in
the near future to the fact that all local broadcasting will be transferred to the
ultrashort wave range.

Commands are transmitted over several channels on one carrier frequency;
The radio communication system in this case is called a command multichannel

radio link. Based on the method of channel division on the receiving side,
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multichannel radio links are divided into radio links with frequency, time and
code division of channels.

The use of pulse types of modulation, in which an informative signal is
transmitted by changing one of the parameters of short-term high-frequency
pulses lasting fractions (units) of microseconds with repetition periods of about
10 - 4 s, opens up the possibility of transmitting pulses carrying other
information in pauses. The operation of multi-channel radio links with time
division of channels is based on this principle. Due to the short pulse duration,
the line bandwidth is a few megahertz or more, so operating frequencies are
usually selected in the centimeter range. The number of channels in such radio
links reaches several tens and even hundreds.

Resonant relays of mechanical and electrical types are used to separate
(select) signals of different frequencies from a common signal that has a
complex spectrum. For example, resonant relays are the main elements of
decoders of multi-channel radio links with frequency division of signals into
channels on the receiving side. They are also widely used in decoder radio
command lines for aircraft and other radio-controlled models.

Multichannel radio links, in addition to radio telemechanical systems, are
widely used in radio relay communications. When constructing them, they
mainly use the ultrashort wave range, which has great potential for expanding
the bandwidth of radio devices and reducing mutual influence between channels.
Multichannel radio links can be with continuous and pulsed radiation. The
choice of the type of modulation in a multi-channel radio link is determined by
the properties of the transmitted signals, the number of channels placed in the
radio link and other factors.

From a consideration of the principle of operation of a multi-channel radio
link with time division of channels, it follows that the transmitting device emits

several (according to the number of channels) pulses in one cycle, which are
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modulated in a certain way by the signal voltage of its channel. In the diagram
shown in Fig. 19 - 9, switch K performs pulse amplitude modulation. In multi-
channel radio links with time division of channels, pulse-width, pulse-phase and
pulse-code modulations are also used.

This operation can be repeated at a third frequency. However, the multi-
frequency TWT mode, which is also found in multi-channel radio links, should
be used with caution due to the reduction in saturation power, mutual
modulation and suppression of some signals by others. On multi-channel radio
links this may cause crosstalk.

The required number of channels of a radio telemetry system, depending on
the task for which it is intended, can reach up to 50 or more. Based on the
methods of channel division, multichannel radiotelemetry systems are divided
into frequency division systems, time division systems, code division systems
and combined channel division systems. The principles of construction,
composition, circuits of encoders and decoders, as well as the features of radio
transmitting and radio receiving devices of multi-channel radio lines of
telemetry systems and radio lines for transmitting commands in command
control systems have much in common.

Multi-channel radio links with code division of channels: Recently, the
code method (channel division) has been increasingly used. With code selection,
each channel is assigned a specific code group (combination) of pulses.

The code consists of pulses located in a group relative to each other at
specified time intervals. The combination of time intervals between pulses is a
characteristic of the code group and cannot be the same for different channels.
With sequential code formation, each code group is assigned its own time
interval.

The sequence of pulses at the output of the modulator of a multi-channel

code division radio link has the form shown. Here, the code group of each
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channel consists of three pulses, the relative position of which is determined by
time intervals that are different for different channels. These groups repeat
periodically with a period of Hz (transmission cycle). During the modulation
process, the parameters of all pulses of the channel code group change
simultaneously without changing the intervals.

The most common type of primary modulation in code division radio links
is pulse modulation (PM), in which, under the influence of the modulating
voltage, a temporary (phase) shift of the code group of pulses relative to its
clock position occurs (the position of the code group on the time axis in the
absence of modulation).

The time shift of the working code group of the channel on the receiving
side is measured relative to another code group - the reference one, the position
of which does not change during modulation. All channels may have one or
more reference code groups in a transmission cycle.

A radio link with sequential code formation resembles a multi-channel
radio link with time-selected channels. If with time division of channels the
main feature by which pulses are distributed on the receiving side is the
temporal position of the pulses, then with code division the difference in signals
is determined by the structure of the code group.

The principle of distributing channel pulses over the corresponding time
intervals of channels using electronic switching devices is based on the delay of
the pulse of each research channel relative to the pulse of the previous channel
for a certain time, including the time interval of the channel and the guard
interval between the channels.

On the receiving side of the radio link, after the pulses are distributed over
the appropriate channels, they are demodulated (detection). This is how the

transmitted messages in each channel are highlighted.
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In many radiotelemetry systems used in studying the time dependence of
the parameters of certain devices, pulse sequences of channels are not
demodulated, but recorded on photographic film.

Subsequently, the photograms are deciphered. Using the method of time
division of channels allows you to create relatively simple in design, reliably
operating radio links with a large number of channels. In this case, the mutual
influence of the channels turns out to be less significant than with frequency

separation of the channels.
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