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1. Statement of the problem. At present much attention is being given
to the study of signal systems with detection and correction of distortions. Of
substantial importance here is the search for rational methods of implement-
ing receiving devices that perform the functions of analyzing distortions and
correcting them.

The methods known from the literature (*~3) provide for the sequential in time
(multicycle) performance of the functions of the receiving device: fixing the sig-
nal, analyzing distortions, and correcting the distorted elements. This was the
basis for introducing the term now in common use, “signal systems with detec-
tion and correction of distortions.” M. A. Gavrilov proposed a method in which
the single-cycle performance of the above functions is provided (*?), which, un-
der the same conditions, reduces by about a factor of three the time required to
correct the signal and decreases the required number of relay elements. He also
proposed the idea of the so-called “discrete corrector,” a device to whose input a
distorted signal is applied, and from whose output the corrected signal is taken
(Fig. 1). Such a corrector can be inserted at any point of the signal-transmission
path (in one place or in several) and can carry out correction of the distortions
present.

Fig. 1

It is most rational to implement a discrete corrector, like receiving devices, in
the class of single-cycle circuits. Circuits of discrete correctors belonging to the
class of recounting circuits have certain special features. These features, as well
as the implementation of one of the types of correctors using contact relays,
crystal elements, and hysteresis elements, are considered below.

2. Corrector built on electromechanical relays. Let a system of k working
signals be chosen, ensuring correction of d and detection of d + A errors**.
Obviously, the i-th output (Fig. 1) must be energized every time the i'-th
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input is energized and the corresponding signal has undergone no more than d
unit distortions (in the case of d + A distortions, the i-th output must not be
energized, since in this case a “protective failure” (°) must be carried out). The
problem of constructing the corrector reduces***

* The implementation of the structures of discrete correctors was developed: for
structures on relay-contact elements by V. M. Ostianu (who also gives a general
estimate of the number of valves in them), for the case of semiconductor elements
by V. N. Rodin, and for the case of hysteresis elements by B. L. Timofeev.

** The notation adopted in (*?) is used here.

*** The corrector circuit, which in general is an (n, n)-terminal network, can be
divided into two subcircuits, one of which—an (n, 1)-terminal network—contains
only the windings of the receiving elements and its construction presents no
difficulties, while the second—an (1, n)-terminal network—contains the contacts
of these elements.

to the construction of a (1, n)-multipole realizing the obtained functions of action
on n actuating elements (n is the number of digits in the binary representation
of the signal).

It is not hard to see that, for any d, these functions have the following properties:

1) They can be represented in the form

F = a(11> +a<21) _~_._._~_ascll),
F, = a(12> +a<22) +~-+a§i),

F,=a" +a" + - +al"

)
n

where a;;) are sums of certain unit constituents. Moreover, if one and the same
unit constituent enters into ayll) and into a?j), then ag-lll) = agzz).

2) Let a system of operating signals be chosen

a; = {al,a?, ... all,
Qg = {01%7013, A 05721}7
a ={a}, a3, ...,al}.

If among the chosen signals there are at least two such signals o, and o, that,

for at least one h (0 < h < n), a,’}l = a,f;, then there exists at least one pair
of numbers iy, 4y (ig # i, 0 < iy < n, 0 <ig < n) such that M; N M # 0,

sovietrxiv.org/items/ru-195801.76891 Machine Translation


https://sovietrxiv.org/items/ru-195801.76891

Fig. 2

Figure 2: Fig. 2

where M, = {ay)}, and m is the number of units in the representation of the
signal. In relay realization of a (1,7n)-multipole with prescribed conductivities
possessing properties 1) and 2), it is convenient to use the following method:
a) the set M, = {a§0>} = |, M; is formed; let its cardinality be p; b) a (1,p)-
multipole is constructed which realizes all elements of the set M; c) by means
of a valve network, from the constructed (1, p)-multipole one obtains a (1,n)-
multipole realizing the prescribed conductivities*. In this case the number of
valve elements N is bounded above by the number

Q=2[2"—(p+1)]

N = @ in the case when, for some fixed i,, M; = M,, while all the remaining
M, are all possible combinations of elements from M;, taken 1,2,...,k;, —1 at
a time (obviously, in this case n = 2¥i:). Fig. 2 gives the circuit of a corrector
correcting one and detecting two unit errors for n = 5, constructed by this
method (the signals 11010 and 10101 are chosen as operating signals).

Fig. 2

7;S

3. Corrector on electronic or crystalline elements. The problem of
constructing a corrector reduces to the

* This can be done by virtue of property 2).

the construction of the gate network (7), which is connected to the flip-flops
recording the input signal.

The construction procedure is as follows:

1) For the i-th operating signal, the set A; is written out of such unit con-
stituents, each of which corresponds to the i-th undistorted signal and to
all possible distorted ones obtained as a result of distorting this signal by
no more than d unit distortions.

2) In the set A;, from each two constituents differing by one unit distortion,
one is excluded, and in the other the element on which this unit distortion
fell is omitted. As a result, a set B, is obtained, whose cardinality b, is
equal to

d
b= (—1)Cn ", wherei=1,2,.... k.

r=1
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Figure 4: Fig. 4

3) For every i, each element of B, is decomposed in accordance with the
method (8).

4) A gate network is constructed that realizes each element of the set
Fig. 3

B,, taking into account identical parts of the constituents both in the elements
of the given set and in other sets.

5) The outputs of the corrector for each element of the given set B, are
combined by means of gates into one, which realizes the units of the basic
signal from the set A,. Figure 3 gives the circuit of the corrector for the
same system of operating signals as in item 2.

4. Corrector constructed on hysteresis elements (h.e.) with a rect-
angular loop. In the circuit of such a corrector, the number of h.e. for each
signal is equal to n. H.e. that respond identically to the action of a signal can
be combined similarly to contacts in relay-contact circuits. Each h.e. has three
windings, independently of m and n. All h.e. are assembled into groups, each
of which is intended to receive one of the operating signals. The outputs of the
h.e. in each group are connected in series. The number of groups is k.

The voltages at the outputs of the h.e. of one group are summed algebraically.
For an undistorted signal, the voltage at the output of the corresponding

of the relay-element group is equal to mU, where U is the unit voltage. For
any single distortion the voltage at the output of the corresponding group will
become equal to (m — 1)U; for d + A distortions, it will be (m —d — A)U.

To ensure proper operation of the circuit it is necessary to satisfy the following
condition:

1) (m—d— AU < E < (m—d)U, where E is the firing potential of the
output element. In the circuit shown in Fig. 4, a thyratron MTKh-90 is
used as the output element B (the beginnings of the windings are marked
by dots).

Fig. 4

The proposed circuit was developed for the case where m is small. If m is
large, the corrector circuit can be constructed in the following way. With an
undistorted signal, a constant voltage U, from a source connected in series with
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each relay-element group is applied to the output element. The connection of
the relay elements is carried out in such a way that, when the signal is distorted,
a voltage directed opposite to the voltage of the source U, arises at each relay-
element group that has received a false binary digit. The condition necessary
for operation of the circuit has the form

Uy— (d+A)< E<U,—dU.

In this case U depends only on d. The output element in this case must respond
to polarity.

Figure 4 gives a corrector circuit using relay elements for the same system of
operating signals as in §§ 2 and 3, constructed according to the first of the
indicated methods. In the circuit shown, the elements 7' ; and T, ; have been
combined:

Ty TioTig Tig Tipg+Thq Too Thg T, Ths=

=T (T1,2 Ty 5Ty 4 'T1,5 + T2,2 : T2,3 'T2,4 : T2,5) .
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