JPRS 69192 .

3 June 1977

USSR AND EASTERN EUROPE SCIENTIFIC ABSTRACTS
ELECTRONICS AND ELECTRICAL ENGINEERING
No., 30

DISTRIBUTION STATEMENT A
Approved for Public Release
Distribution Unlimited

20000218 0

U. S. JOINT PUBLICATIONS RESEARCH SERVICE

Reproduced From
Best Available Copy




NOTE

JPRS publications contain information primarily from foreign
newspapers, periodicals and books, but also from news agency
transmissions and broadcasts. Materials from foreign-language
sources are translated; those from English-language sources
are transcribed or reprinted, with the original phrasing and
other characteristics retained.

Headlines, editorial reports, and material enclosed in brackets
[] are supplied by JPRS. Processing indicators such as [Text]
or [Excerpt] in the first line of each item, oY following the
last line of a brief, indicate how the original information was
processed. Where no processing indicator is given, the infor-
mation was summarized or extracted.

Unfamiliar names rendered phonetically or transliterated are
enclosed in parentheses. Words or names preceded by a ques-
tion mark and enclosed in parentheses were not clear in the
original but have been supplied as appropriate in context.
Other unattributed parenthetical notes within the body of an
item originate with the source. Times within items are as

given by source.

The contents of this publication in no way represent the poli-
cies, views OT attitudes of the U.S. Government.

PROCUREMENT OF PUBLICATIONS

JPRS publications may be ordered from the National Technical
Information Service, Springfield, Virginia 22151. In order -
ing, it is recommended that the JPRS number, title, date and
author, if applicable, of publication be cited.

Current JPRS  publications are announced in Government Reports
Announcements issued semi-monthly by the National Technical
Information Service, and are listed in the Monthly Catalog of
U.S. Government publications issued by the Superintendent of
Documents, U.S. Government Printing Office, Washingtomn, D.C.
20402,

Indexes to this report (by keyword, author, personal names,
title and series) are available through Bell & Howell, O1d
Mansfield Road, Wooster, Ohio, 44691.

Correspondence pertaining to matters other than procurement
may be addressed to Joint Publications Research Service,
1000 North Glebe Road, Arlington, Virginia 22201.




BIBLIOGRAPHIC DATA 1. Report No. 2.

|3 Recipient’s Accession No.

SHEET / JPRS 69192
4. Title and Subtitle :

USSR AND EASTERN EUROPE SCIENTIFIC ABSTRACTS - ELECTRONICS
AND ELECTRICAL ENGINEERING, -No. 30

:/]15. Report Date

3 June-1977

6.

7. Author(s)

8. Il:erforming Organization Rept.
O.

9. Performing Organization Name and Address

Join%t Publications Research Service
1000 North Glebe Road
Arlington, Virginia 22201

10. Project/Task/Work Unit No.

11. Contract/Grant No.

12 Sponsorin_g Organization Name and Address

13. Type of Report & Period
Covered

14.

15. Supplementary Notes

16. Abstracts

techniques on electric power machinery, power transmission,
developments.

The report contains abstracts and news items on electronic materials, components,
and devices, on circuit theory, pulse techniques, electromagnetic wave propagationl]
radar, quantum electronic theory, development and devices, miniaturization

and nuclear power

17. Key Words and Document Analysis. 17a. Descriptors

USSR

Eastern Europe

Antennas
Electromagnetic Spectra
Network Synthesis

_ Imstruments

lasers

17b. Identifiers /Open-Ended Terms

17c. COSATI Field/Group ~ 9F, 9C, 9A, 20N

18. Availability Statement 19.. Security Class (This 21. No. of Pages
Report) L9 7 !
UNCLASSIFIED ! )
20. Security Class (This 22, Price
Page ’
%JNCLASSIFIED POJ ﬁ'o 5—

FORM NTI5-38 (10-70)

USCOMM-DC 40329-P71




JPRS 69192

3 June 1977

USSR AND EASTERN EUROPE SCIENTIFIC ABSTRACTS
ELECTRONICS AND ELECTRICAL ENGINEERING

No. 30

This serial publication contains abstracts of articles and news items from
USSR and Eastern Europe scientific and technical journals on the specific
subjects reflected in the table of contents.

Photoreproduction of foreign-language sources may be obtained from the
Photoduplication Scrvice, Library of Congress, Washington, D. C. 20540.
Requests should provide adequate identification both as to the source and
the individual article(s) desired.

CONTENTS - PAGE
ELECTRONICS

Amplifiers........ cesssecsscssssssesnan ceesasasetssessensssanas o 1
Antennas..ccsecscescss eeeencsscccssesaccnnnnntres A
Communications, Networks; Data TransmisSsion..eeececessssssoasesss 10
Converters, Inverters, Transducers........ evecnssasassecs veeesees 26
Electromagnetic Wave Propagation; Ionosphere, Troposphere....... . 27
Instruments and Measuring Devices; Methods of Measuring.......... 30
Microelectronics; Integrated and Legic Circuits, General

Circuit Theory and Information...... seecssenaans eeesssens R ¥
Radars; Radio and Other Navigation Aides.......ccecevccccscnecnns 43
Semiconductors; Luminescence; Solid State; FilmS.e oo vevoosonenans 45
Theoretical AspectS.iieeccecssssssscscccns ceneases ceseascnse R %)
Components and Circuit Elements Including Wa eguides and

Cavity ResonatorS....ssece. cesetccsssasssunenans ceessssessssen .. 56
Certain Aspects of Computer, Control, and Machine Planning

Hard and Software....... cessncennes vecessersssasseccas cesesueee 68
Certain Aspects of Photography and Television...... cessesseansans 84

ELECTRICAL ENGINEERING
General Production Technology........ cessessansanen ceteseennsns .. 89
Electron Tubes; Electrovacuum Technology...ceececceececeesee —11]
Electrical Engineering Equipment and Machinery......... cesaesene 94
Power SystemS..eceeecsss seccesccns sesstssesessaseannasn s secees
- a - [III - USSR - 2L E S & T]




ELECTRONICS
Amplifiers

CZECHOSLOVAKIA UDC 621.375.7 621.396.43:621.396.946:621.62 621,396,621
INPUT AMPLIFIERS FOR GROUND STATIONS OF SATELLITE LINKS

Prague SLABOPROUDY OBZOR in Czech Vol 37, No 6, Jun 76 pp 274-281

CESKY, TOMAS, Faculty of Electronics, Czech Technical University, Prague

[ Abstract] Low interference amplifiers are needed for satellite telecommu-
nications systems. Parametric amplifiers available at present are suitable
for frequencies up to 94 GHz, with a width of the transmitted band up to
4.5 GHz, The "Intersputnik" station which opened in Czechoslovakia last
year contains a four stage parametric amplifier with an overall gain of 40
dB; the first two stages are cooled with liquid nitrogen, the last two are
not cooled., The parametric amplifier is technically and economically suit-
able for a low interference amplifier in widths above 4 GHz. It uses micro-
wave semiconductors, and klystrons with a life of 8 to 10 thousand hours.
‘Where a lower G/T factor is acceptable in bands above 12 GHz, a Schottky
diode mixer is suitable; for frequencies below 12 GHz an amplifier using

a field controlled by a GaAs transistor is suitable. Figures 8; references
11: 1 Czech, 2 USSR, 8 Western.




USSR UDC 621.376.512

BROAD-BAND INTERCASCADE MATCHING OF MICROWAVE TRANSISTORS IN POWER
AMPLIFIERS

Kiyev IZVESTIYA VUSOV SSSR: RADIOELEKTRONIKA in Russian Vol 19, No 11,
1977 pp 43-46 manuscript received 18 Nov 74; after revision, 1 Oct 75

KOVALENKO, V. S., and KHOTUNTSEV, YU. L.

[AbstractT During the creation of multicascade broad-band transistorized
microwave power amplifiers one of the principal problems is the problem of
intercascade matching of transistors, In the present paper this problem is
solved for the case of microwave transistors with a common emitter. The
frequency properties are investigated of a matching circuit and its effect

at the input of a transistor of the preceeding cascade of the amplifier.,
General formulas are obtained for calculation of the magnitude of the elements
of a matching circuit. From the results of the investigation made of an
intercascade circuit, it is possible to see that for a calculation of its
elements it is necessary to know the frequency dependence of the transistors
which are matched, which determines the magnitude of Q, and the impedances of
the transistors at the upper operating frequency of the amplifier for a
specified level of the input power. With a correct choice of the magnitude
Q£ 1 it is possible to realize a duplication of the frequency range of more
than one octave with maximum flat amplitude frequency characteristics of the
amplifier. Figures 3; tables 2; references: 6 Russian,

USSR UDC 621.391.822

ANALYSIS OF NOISE AND TRANSMISSION PROPERTIES OF ACTIVE NETWORKS BY MEANS
OF EIGENVALUE THEORY

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 31-35 received 8 Dec 75; after revision, 12 Jan 76

ONISHCHUK, A. G., and FILIPPOVICH, G. A.

[Abstract] During the development of low-noise amplifiers the problem

arises of determining conditions in which at the output of amplifiers, a
maximum ratic of the signal-to-noise powers is assured. Solution of this
problem is directly connected with the choice of a suitable method of quanti-
tative evaluation of the noise characteristics of the amplifier. The present
work demonstrates that application of the methods of eigenvalue theory to

an analysis of linear noisy amplifiers makes it possible, not only to deter-
mine their potentially attainable possibilities with respect to assuring the



maximum ratio of the signal-to-noise powers in loads, but also to find the
conditions in which these possibilities can be realized. Figures 3; refer-
ences 7: 4 Russian, 3 Western.

USSR
ANALYSIS OF DISTORTIONS IN MULTICHANNEL CLASS D AMPLIFIERS

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 73-75 manuscript received 17 Oct 75

ALEKSANYAN, A. A., SIVERS, M. A., PLYUSNIN, V. N., and MIRONYAN, S. A.

[ Abstract] The principle of action of low-frequency Class D amplifiers is
based on transformation of the signal being amplified into a sequence of
duration-modulated pulses of timing frequency & with a subsequent power
amplification of them, and separation of the low-frequency component (of

the signal being amplified). It is shown in the literature that Class D
amplifiers can be constructed according to multichannel circuits (similar to
the circuits of a multiphase rectifier), which makes it possible substant-
ially to reduce pulsations of the timing frequency and the combination dis-
tortions. The present short communication analyzes the advantages of multi-
channel amplifiers, assuming that there are N identical amplification
channels in each of which the timing frequency is shifted with reference to

the adjacent at an angle Qy = %iZ', and the outputs of the amplifiers are

connected with the load across decoupling devices (e.g., inductance).
Expressions are found for the distortion factors of single-pulse (Kp,) and

two-pulse (de) signals. The dependences are presented of Kg, and Keyq on

the number of amplifier channels for a percentage modulation of 100 percent
with a ratio of the timing frequency v to the higher modulating frequency

,Slliand the cutoff frequencyfl(x)= le equal to three. As follows from

the dependences presented, in single-cycle amplifiers an increase of the
number of channels leads to a sharp decrease of the distortions (up to

60 + 70 db with four channels). In two-cycle amplifiers a two-channel
circult gives a benefit in distortions on the order of 15 db; a further
increase of the number of channels does not give a significant benefit.
Figures 1; references: 2 Russian.



USSR UDC 621.396,61:621.396.2

EVALUATION OF PARASITIC MODULATION OF SIGNALS IN COMPOSITE MICROWAVE
AMPLIFIERS

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 50-54 manuscript received 2 Oct 75

DRAPIY, V.A.

[ Abstract] Composite amplifiers are considered, which consist of dividers
at n outputs, n separate microwave amplifiers and a summator. A criterion
is proposed for evaluation of the parasitic modulation of signals in such
composite amplifiers. It is found that distortion of the signals of a
composite amplifier can be evaluated by squares, averaged with respect to a
group of the channels, changes in time of the amplification factors, and
the phase lengths of the individual amplifiers. References: 3 Russian.




CZECHOSLOVAKIA

OPERATIONAL AMPLIFIERS FROM SOVIET PRODUCTION
Prague SDELOVACI TECHNIKA in Czech Vol 24, No 12, Dec 76 pp 461-462
NK [Author's full name not given]

[ Abstract] 4 diagram is given in which the main circuits of the simplest
operational amplifier, the 1YT'40l, are shown. The feed voltage is 6.3 or
12.6 V. Voltage gains at an input impedance of 10 kOHM and a load of 750 OHM
are on the order of 4,000. Other types of amplifiers have an increased gain
and reduced output impedance. The number of stabilizing back-feed circuits
is higher than in the simpler designs. Data concerning 10 amplifiers are
given. Feed voltage is 6.3 to 12,6 + 10 percent, required current 4.2 to
12,0 mA, loading resistance 0.7 to 5.1 kOHM, voltage increase 800 to 2.105,
and operating temperatures -60° to +125° C. Simple diagrams of a non-
inverting amplifier, addition circuit, Schmitt flip-flop circuit, modulator-
demodulator, low frequency filter and a circuit for rotation of the phase
signal are among those shown in the article. Figures 10; table 1;
references: 1 Russian.




Antennas

USSR UDC 621.396.67

MINIMIZATION OF RADIATION PATTERN IN GIVEN DIRECTIONS BY THE METHOD OF
. COMMUTATION OF RADIATORS

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 8-13 manuscript received 7 May 75; after completion, 3 May 76

INDENBOM, M. V., and FILIPPOV, V. S.

[ Abstract] The necessity for forming a radiation pattern which becomes zero
in given directions originates in the case of the use of highly-directional
radiation, in particular in radio astronomy. The present work considers the
possibility of obtaining such a radiation pattern by using a special prin-
ciple of arrangement of radiators in a linear array, which is achieved both
precisely and approximately by disconnection of part of the radiators.
Evaluations are presented of the percentage of the above-mentioned "zeros"
as a function of the number of radiators of the array, and the number of
disconnected radiators and the segment of the angles in which zero values are
formed. As an example, a directional diagram is obtained by modelling the
method of commutation of radiators on an electronic computer during forma-
tion of three "zeros." The evaluations of the percentage of "zeros" which
are found by the method of commutation of the radiators show the efficiency
of the method during formation of "zeros" in a not very large segment of the
angles around the direction of the principal maximum. It is advisable to
use the method discussed in antenna arrays in which the arrangement of com-
mutators is economically advantageous, than an arrangement for the same cir-
cuits of phase shifters or any other devices for control by the radiator
currents. Figures 3; references 5: 4 Russian, 1 Western.




USSR UDC 621.396.677

THE EFFECT OF IRREGULARITY OF ANTENNA FIELD RELIEF ON PARAMETERS OF COPHASED
SHORT-WAVE ANTENNAS

Kiyev IZVESTIYA VUSOV SSSR: RADIOELEKTRONIKA in Russian Vol 19, No 11,
1977 pp 107-108 manuscript received 4 Mar 75; after revision, 4 Nov 75

KUBANOV, V. P., and SHERED'KO, YE. YU.

[Abstract] At present in selecting an antenna it is assumed that a combina-
tion of various unevennesses (relief) of an antenna field satisfies the
requirements of the standards of technical planning. Absence of systematized
knowledge concerning the effect of irregularity of the relief on the antenna
parameters leads to definite difficulties in planning short-wave radio lines.
Of the variety of possible profiles of the relief it is reasonable to dis-
tinguish the most typical, to which it is necessary in the first place to
relate inclines and ascents. The method of consideration of inclines and
ascents, regular in the limits of a section of the earth,and essential for
re~-emission of radio waves, is generalized in a previous work by one of the
authors [Ye. Yu. Sherel'ko, ELEKTROSVYAZ', 1971, No ld}.4 The present short
communication evaluates the effect of irregular longitudinal inclines on

the parameters of the antennas CGD n/m RA used for short-wave radio broad-
casting. An antenna of this type is an array of cophased excited horizontal
band dipoles. In the array there are n levels and in each level m dipoles.
The reflector is passive and aperiodic. Figures 2; references: 4 Russian.

USSR

FIELD IN THE NEIGHBORHOOD OF LIGHT-SHADE BOUNDARY WITH DIFFRACTION OF
SPHERICAL WAVE AT A CIRCULAR OPENING

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 90-94 manuscript received 2 Jun 75; after revision 17 Apr 76

N.ARBI.]T’ v- Po

[ Abstract] During calculation of circle diagrams of optical type antennas
(mirror, horn, slot) by the method of the geometrical theory of diffraction
(GTD) the necessity arises for calculation of the field in the neighborhood
of the light-shade boundary of an incident (primary) or reflected field,
which, as a rule, emanates from a point source, i.e., the source of a
spherical wave. Diffraction of a spherical wave at a circular opening is a
standard (model) problem for such a type of antenna. During calculations of
a diffraction field by the GID method the widely-used nonuniform resolution
of an edge wave is inadequate in the vicinity of the light-shade boundary




of a geometrical optical field. Consequently, in this area it is necessary
to employ a uniform resolution, which in the case of diffraction of a plane
wave into a half-plane is expressed with the aid of a Fresnel integral. 1In
the present short communication the author assumes that the point source of
a spherical wave is located on the axis of symmetry of a circular opening
in an infinite conducting screen. In accordance with GID the complete
field in the neighborhood of the upper light-shade boundary of the incident
field is equal to the sum of the fields: geometrical-optical and edge wave.
The method utilized in the work was successfully employed for calculation
of the so-called edge lobe of an axisymmetric mirror antenna and circle
directional diagrams of a conical horn. Figures 1; references 5: 4 Russian,
1 Western.

USSR UDC 621,396.677
INVESTIGATION OF RE-RADIATING ANTENNA ARRAYS

Kiyev IZVESTIYA VUZOV SSSR: RADIOELEKTRONIKA in Russian Vol 19, No 11, 1977
pp 31-35 manuscript received 21 Oct 74; after revision 5 Jun 75

SHUSTOV, L. N., and SKROBOV, I. S.

[Abstract] In the literature arrays are considered which re-radiate radio
waves in the direction of their arrival at the same polarization as the
incident wave. However, in a number of instances it is of interest to
investigate the characteristics of an array, the transmission directional
diagram of which does not coincide with the receiving diagram. Such
arrays can find use for magnification of the effective scattering cross
section of the target in two-position systems. In some cases passive
antenna arrays may also be used, re-radiating radio waves with a polariza-
tion orthogonal to the polarization of the incident wave. In the present
paper the results are given of theoretical and experimental investigation
of such arrays. All the experimentally obtained characteristics coincide
with a satisfactory degree of precision with the theoretical, which
verifies the correction of the conclusions drawn in the work. Figures 4;
references: 5 Russian, ‘




USSR
MEASUREMENT OF THE POWER OF SIDEBAND RADIATION OF SW TRANSMITTERS

Moscow VESTNIK SVYAZI in Russian No 1, Jan 77 pp 18-21

- KULIKOV, A. D., BLOKH, L. D., GLAZMAN, Ya. S. and MISHCHENKO, P. G.

[ Abstract] A description is presented of a universal method of measurement
of the power of sideband radiation of shortwave radio transmitters in
shielded feeders of various designs. The method described is successfully
used at the SUR-1 radio center and can be used at other radio transmission
centers. The method is made applicable to various types of feeders by the
introduction of a correction factor, the calculation of which is described.
Once the correction factor is known, the power of sideband radiation in
shielded feeders of various designs can be measured using the M2-22 and
M2-23 sideband radiation meters. Figures 4.




Communications, Networks; Data Transmission

USSR UDC 621.376.3

EVALUATION OF THE EFFECT OF PARASITIC AMPLITUDE MODULATION ON FREQUENCY
DETECTORS

Kiyev IZVESTIYA VUZ: RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 27-30 manuscript received 12 May 75; after completion, 23 Dec 75

GUDILIN’ Ao YE.

[Abstract] Parasitic amplitude modulation (PAM) is the most significant
multiplicative interference of a magnetic recording reproduction channel,
and consequently choice of the most interference-free detector for a system
of magnetic recording with frequency modulation is important. It is shown
in the literature that a pulse detector of the integrating type (PDI) is onme
of the least sensitive to the effect of PAM. The inperfectness of the
characteristics of the limiter which transforms the frequency-modulated (FM)
signal to frequency-pulse-modulated (FPM) serves as the principal cause of
PAM at the output of a detector. In so doing the change of amplitude of the
FM signal leads to a change of the duration of the fronts of the FFM signal.
In the present paper, for an evaluation of the effect of PAM on frequency
detectors, a method is proposed for separating out of pulse interference,
which consists in the fact that the difference between output voltages of
ideal and real limiters is considered as additive pulse interference, ,
effective at the input of a low-frequency filter. Duration of the pulses of
the separated out interference depends on the ratio of the amplitude of the
FM signal and the level of limitation. PAM leads to pulse-width modulation
of the separated out interference. The effect of PAM on the output signals of
a PDI and a follow-up detector is evaluated on the basis of a circuit of
automatic phase adjustment of frequency. It is found that the follow-up
detector is significantly less sensitive (56 db) to the effect of PAM than
the widely-used PDI., Figures 2, references: 5 Russian,

10



USSR
HARDWARE FOR TRANSMISSION OF SIGNAL INFORMATION THROUGH A COMMON CHANNEL
Moscow VESTNIK SVYAZI in Russian No 1, Jan 77 pp 13~14

STOYANOV, M. N., dr of Technical Sciences, and ZHARKOV, M. A., engineer,
Central Scientific Research Institute for Communications

[ Abstract] In electronic switching systems controlled by specialized com-
puters, a common discrete communications channel is used for transmission

of signal information. The use of such a common channel can reduce the time
required to meke connections, increase the utilization factor and quality

of communication lines by eliminating the itransmission of functional signals
over these lines. This article discusses the technical and economic advan-
tages of the use of common signal channels in centrally controlled switch-
ing systems. Figures 4.

USSR ' UDC 621.391

NOISE IMMUNITY OF BINARY COMMUNICATION SYSTEM WITH RE-REQUEST IN CHANNELS
WITH VARIABLE PARAMETERS

Kiyev IZVESTIYA VUSOV SSSR: RADIOELEKTRONIKA in Russian Vol 19, No 11, 1977
pp 113-115 manuscript received 22 Sep 75; after revision, 3 Mar 76

GOL'DFEL'Dy, L. N.

[ Abstract] The present short communication determines the optimum algorithm
of reception in the forward and reverse channels of systems of transmission
of discrete information (STDI) with resolving feedback [reshayushchaya
obratnaya svyaz'], operating in a continuous channel with variable parameters,
and analyzes the performance figures of a system of such type. It is found
that use of resolving feedback in STDI makes it possible to obtain a con-
siderable increase of noise immunity. This increase is larger the better

the state of the reverse channel., Figures 1; references: 2 Russian.

11



USSR UDC 621.391.1

EFFECTIVE METHOD OF FORMATION OF THE SPECTRUM OF 4 SIGNAL FOR DATA
TRANSMISSION

Moscow ELEKTROSVYAZ' in Russian No 1, Jan 77 pp 54-56 manuscript received
23 Jan 75

KURITSYN, S. A., PERFIL'YEV, E. P. and PONOMAREV, V. I.

[ Abstract] A trend has recently been noted toward replacement of analog
shaping filters for data transmission apparatus with discrete or digital
devices performing the same functions. The operation of discrete and digital
shaping filters is generally in the time area. Digital echo modulation
allows formation of the signal spectrum in a limited frequency band using
discrete signal processing elements. However, echo modulation results in a
deterioration of the utilization of the communication channel frequency band
and makes operation of the modem transmitter in the driven mode impossible.
The method suggested in the paper has all the advantages of digital echo
modulation without its disadvantages. The method primarily consists in
separate formation of the signal envelope and the filling oscillation, with
subsequent recombination, and secondly in the introduction of a stepped
approximation of the envelope of an elementary pulse. The case of shaping
of a signal with linear dependence of the characteristics of the amplitude
spectrum in the cutoff area and with an ideal phase-frequency characteristic
is analyzed. A 4800 bit/s audio frequency line is studied. Figures 4;
references 5: 3 Russian, 2 Western. L

12




EAST GERMANY/SOVIET UNION

THE SOVIET TT12 DIGITAL TRANSMISSION SYSTEM

East Berlin FERNMELDETECHNIK in German Vol 17, No 1, Jan 77 p 37
ROLLMANN, W.

[ Abstract] This brief note is based on an article by A. I. Golovatenko,

S. I. Tarbayev, and L. I, Shakhvorost entitled "Fundamental Construction of
the TT12" published in VESTNIK SVYAZI, 1976, No 5. The digital transmission
system, called Dnyepr, is intended for use within one zone (each Union
Republic is divided into several zones). A bandwidth of 0.3 to 3.4 kHz is
needed for its operation. The system is designed on the basis of the group
principle. Twenty-four duplex channels at a telegraphy speed of 50 Baud and
up to 12 connections at a speed of 100 Baud are feasible. At 200 Baud, up to
6 connections may be had. The various versions available are presented in
tabular form. One module accommodates up to 12 channels, and up to 6
modules may be combined in a single rack. Tables 1; references 1.

13



CZECHOSLOVAKIA

DETERMINATION OF RESISTANCE TO INTERFERENCE OF REPEATERS OF SYSTEMS WITH
PCM

Prague SDELOVACI TECHNIKA in Czech Vol 24, No 12, Dec 76 pp 451-453
HAJEK, ANTONIN, engineer

[ Abstract] Long lines of systems with PCM which transmit digital signals
consist of cables and repeaters. The purpose of the repeaters is to
increase the intensity of these signals, which are weakened by passing
through a long run of the cable. The number of errors occurring in the
transmission of signals is a function of the intensity of interference.
The ratio of errors to the number of correctly transmitted signals should

be on the order of 1:106. Interference is either internal, caused by heat
generation in the cable and by reflections from non-homogeneous cable material,
or external caused by currents passing in the proximity of the cable.
-The largest number of errors occurs in the proximity of telephone switch-
boards, TV and radio transmitters, and high-voltage cables. The nature of
the PCM system is important in the elimination of interference. The TESLA
KPK 32 single-cable system mainly suffers from interference at its near end
vhere the average value of dampening decreases approximately 4.5 dB per
octave with increasing frequency. Consequently, for an increase in trans-
mission a two-cable system is needed. Then the average value of dampening
decreases approximately 6 dB per octave, with increasing frequency. For
highest transmission rates, coaxial cables are needed. Then most of the
interference is caused by heat generation in the cable. The author deter-
mines the resistance of the repeaters using a method where interference is
caused by a sinusoidal current with a frequency 1 kHz lower than one half
of the transmission frequency Fo. For a 32-channel PCM system with a
transmission frequency F, = 2048 kHz, the frequency of the interfering
current is 1023 kHz. TFor a PCM system containing 100 repeaters, the errgrs
of a single repeater should be on the order of 10’8, when a value of 10~

is required for the entire system. The acceptable value for the difference
between the peak value of the undisturbed signal and the effective value of
the interference current is 30 to 32 dB. In one method of determining the
resistance, measurements are made at the location of the repeater's output;
in the other at the input. Figures 5, References 5: 3 Czech, 2 Western.

14



USSR UDC 621.391.2

OPTIMUM FILTRATION OF NON-INTERRUPTED COMMUNICATION UNDER EFFECT OF PULSE
INTERFERENCE

Kiyev IZVESTIYA VUZOV SSSR:RADIOELEKTRONIKA in Russian Vol 19, No 11, 1977
pp 11-19 manuscript received 20 Jun 74

SMIRNOV, V. A., and YAKOVLEV, A. I.

[Abstract] The paper discusses filtration of mixed multidimensional Marko-
vian processes in the case where the signal received and the interferences

are characterized, in addition to a number of constant parameters, by dis-
crete parameters teking a finite set of values. The paper obtains more
general and simpler algorithms of filtration of mixed Markovian processes than
are obtained in non-interrupted time. The method of applying the relations
obtained to synthesis of optimum receiving devices is illustrated by an
example., Figures 1; references: 7 Russian.

USSR UDC 621.391.2

RECURRENT ESTIMATION ALGORITHMS OF NONLINEAR FILTRATION OF GAUSSIAN
PROCESSES

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 36-44 manuscript received 15 May 75; after revision, 12 Mar 76

DOLGOV’ V - I .

[Abstract] The problem is considered of the transformation of discrete
algorithms of filtration of Gaussian processes to the recurrent form. The
relationships obtained are confirmed by practical examples. It is concluded
that the recurrent algorithms of filtration of Gaussian processes obtained
make it possible to achieve processing of information in the rhythm of its
entry. An especially efficient recurrent method of presentation of filtra-
tion equations is found for processes with Markov characteristics. Here
there are in view, both the character of the process being evaluated and the
character of the process reflecting the fluctuation effect in the communica-
tion channel and determining the form of the likelihood function. Use of
recurrent algorithms in real conditions will yield errors connected with

the errors of approximation of real processes by Markovian normal processes,
and the proportion of errors of approximation with the precisions attainable
during the use of recurrent algorithms should supply the answer to the-
advisability of using one or another algorithm or the necessity for its
complication. References: 8 Russian; 2 Western.

15




USSR UDC 621.396.232.1:621.382.8

INFLUENCE OF RELIABILITY OF A MATCHED FILTER ON INTERFERENCE STABILITY OF
RADIO SYSTEMS

Moscow ELEKTROSVYAZ' in Russian No 1, Jan 77 pp 73-75 manuscript received
11 Jul 73

SMIRNOV, N, I. and ZALICHEV, N. N.

[ bstract] When a complex signal changes rapidly or is constructed of a
random sequence of infinite length, optimum processing of the complex signal
can be achieved by a modified discrete matched filter, a so-called electron-
jcally tunable discrete matched filter. As the carrier wave is modulated,
the sequence is recorded in a reference register, If at any time the sequence
received matches the reference sequence, logic signals appear at the output
of AND elements summing the input signal and the internally generated refer-
ence signal. The failure rate of electronically tuned discrete matched fil-
ters is determined, with their composition considered. The influence of
individual flip-flops on the signal-to-noise ratio is found to be variable.
The permissible length of the reference register depends on the reliability
of an elementary cell, the permissible deterioration of the signal-to-noise
ratio at the output of the filter and the required reliability of the entire
device. With a fixed probability of proper detection of the signal and
relisbility of the electronically tuned filter, an increase in the length

of the sequence leads to an increase in the necessary reliability of each
element, The optimum version of filter design, considering reliability and
cost, is that for which the shift registers are made with LIC, while all
other elements are made of integrated microcircuit chips. Figures 3;
references: 7 Russian.,

USSR UDC 621.391.8
DISTORTION OF PHASE DISTRIBUTION LAWS BY DISCRETE DELAY LINES

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 55-58 manuscript received 8 May 75; after revision,/ May 76

VESHKURTSEV, YU. M. and BRONSHTEYN, B. G.

[ Abstract] During organization of measurements of an irregular phase dif-
ference, a predominate position is occupied by a circuit in which a refer-
ence oscillation is formed by means of a delay of the signal in time. The
most promising development for such a circult is the use in it of a discrete
delay line (DDL). However, use of a DDL leads to a distortion of the phase
distribution law of the signal analyzed. 4An evaluation of the degree of
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distortion for particular cases has been considered in the literature. In
the present work solution of the problem is extended to the general case
where fluctuations of the phases of the output signals of the DDL are inde-
pendent random processes. A general expression is derived which describes
the operation of a DDL, and makes it possible to determine the causes of dis-
tortion of irregular components of the phase of a signal in a DDL. An
analysis of the degree of distortion is made of the phase distribution laws.
A quantitative calculation of the distortions was conducted on a "NAIRI-2"
~electronic digital computer. Figures 2; references: 5 Russian.

USSR UDC 621.391.8
INVESTIGATION OF GENERALIZED PROBABILITY OF MODEL OF SIGNAL AMPLITUDE

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 83-85 manuscript received 11 Jul 75; after revision, 2 Feb 76

GORKIN, YU. S., and RADZIYEVSKIY, V. G.

[ Abstract] The probability densities of the amplitude and phase of a plane
vector with normally distributed quadrature components have found wide
application during the solution of a number of problems of contemporary
radar and radio communications. Appropriate analytical expressions are
found in the literature for the probability densities of the amplitude with
the presence of correlation between the quadratures x and y, which in the
general case have various dispersions (S' # Cry and a mean value X # Yoo

However, calculations according to these formulas, even with the use of an
electronic computer, display significant complications because of the neces-
sity for calculating certain cumbersome series--modified Bessel functions.
The present short communication derives an expression for the probability
density, the numerical integration in which, unlike the summation of infinite
series, does not display particular complications for contemporary electronic
computers, which makes it possible not only to compare a generalized proba-
bility model of amplitude with well-known laws, in particular by means of an
analysis of the coefficient of skewness and excess, but also to use the
derived expression for direct practical calculation. Figures 3; references:
6 Russian.
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USSR UDC 621.391.14

STATISTICAL PROPERTIES OF PERIODIC CORRELATION FUNCTIONS OF DISCRETE
FREQUENCY SIGNALS

Kiyev IZVESTIYA VUZ: RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 3-7 manuscript received 6 Oct 75

VARAKIN, L. YE.

[ Abstract] Discrete frequency (DF) signals are a sequence of non-overlapping
elements (radio pulses or composite signals) with various carrier freque?c1es.
Such signals are also called signals with frequency-shift operatlon.o? dis-
crete frequency modulated. The present paper determines the probability
distribution law and the static characteristics of a number of coincidences
for periodic correlation functions of DF signals of the first order. Tbe .
solution of this problem is of value, not only for determining.t@e statisti-
cal properties of random systems of DF signals, but for determining the )
statistical characteristics of mutual noise in radio engineering systems with
DF signals, Figures 3; tables 2; references: 12 Russian,

USSR UDC 621.391.161

PRECISION OF EVALUATION OF A SIGNAL PARAMETER FORMED BY OPTIMAL DISCRIMINA-
TORS

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 85-89 manuscript received 23 Jul 75; after revision, 2 Feb 76

KULIKOV, YE. I., and NAKHMANSON, G. S.

[Abstract] Evaluation of signal parameters on a background of noise with
the aid of a discriminator have been discussed in the literature, with dis-
criminators considered for the most part which correspond to a simple loss
function. The present short communication considers the maximum precision
of evaluations of signal parameters formed by discriminators which corres-
pond to continuous and right-angled loss functions. Expressions in a first
approximation are derived for bias, dispersion and efficiency of an evalua-
tion of the parameters of a signal formed by a discriminator which corres—
ponds to a continuous loss function. Graphs are presented of dependences
calculated by the formulas obtained, of the dispersions and efficiencies

of separate evaluations of the duration and transient condition during
reception on a background of white noise with a spectral density N, of the
radio signal. Similar dependences are obtained for the characteristics of
evaluations formed by a discriminator which correspond to the loss function

C(y»1) = ¢, - exp[—(y—l)%/ﬁ? g]. Figures 4; references: 5 Russian.
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USSR UDC 621.393.6

RESULTS OF TESTING OF INFORMATION TRANSMISSION APPARATUS USING METEOR
RADIOTELEGRAPH COMMUNICATION CHANNELS

Moscow ELEKTROSVYAZ' in Russian No 1, Jan 77 pp 44-47 manuscript recelved
9 Mar 76

DEMIN, E. A., CHINENKOV, L. A., MAKAROV, A. A., BORISOV, YU. I.,
GAVRILENKO, V. S., GARSKOV, G. KH., CHERNETSKIY, G. A., SHAROV, K. A. and
SHCHERBAKOV, B. P.

[Abstract} Meteor-scatter communications were tested during the summer time,
utilizing frequency-keyed transmissions operating at 2 and 4 KBaud, in 150
sessions of 1 hour each, the last 10 minutes of each hour being used to
check and calibrate parameters of the transmitting and receiving equipment.
Results of the tests are presented. The mean transmission rate and the
information reliability loss factor are calculated. Because no dropouts or
false insertions were observed in the entire test, the information relia-
bility loss factor was primarily determined by transformation errors and
amounted to 3.5:10-2. The use of memory systems and operator-controlled
memory dump into the transmission line allowed operation at 90 percent of the
hardwire operating speed of the teletype equipment with a meteor-scatter
filling factor of 4 percent. Acceptable delay times were achieved in all
cases. Figures 8; tables 1; references: 2 Russian.

USSR UDC 621.394.3

CALCULATION OF THE NUMBER OF CHANNELS UPON COMBINATION OF MESSAGE SWITCHING
CENTERS WITH CHANNEL SWITCHING EXCHANGES

Moscow ELEKTROSVYAZ' in Russian No 1, Jan 77 pp 37-39 manuscript received
1 Dec 75

KRAVCHENKO, E. N. and SERGEYEVA, T. P.

[Abstract] Telegraph networks and data transmission networks have both
channel switching and message switching centers. The number of communica-
tion channels in a channel switching network is calculated on the basis of
the planned maximum load by the use of Erlang nomograms. Because when
channel and message switching centers operate jointly the servicing systems
are mixed, involving refusal of requests and queueing, traditional methods
of calculation of the number of communication channels required are inaccu-
rate, and a special method of calculation of the number of required channels
is required. This article presents such a method, but it does not consider
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channels incompletely accessible in heavy load situations, a problem which
arises in channel-switching telegraph exchanges. Figures 2; tables 2;
references: 4 Russian.

USSR UDC 621.394.147
EVALUATION OF NOISE IMMUNITY OF FREQUENCY TELEGRAPHY WITH "QUALITY DETECTIOR"

Kiyev IZVESTIYA VUZOV SSSR:RADIOELEKTRONIKA in Russian Vol 19, No 11, 1977
pp 51-55 manuscript received 3 Feb 75; after revision, 1 Mar 76

KUZ'MIN, B. I.

[Abstract] A reduction of the accuracy of reproduction of output informa-
tion in a system by virtue of the effect of noise is determined, both by
the intensity of the noise and by the rules of its distribution. In this
case a significant problem is the derivation of simple working formulas for
calculation of the probability of distortion of an accepted binary digit in
the form of an erroneous solution or an obliteration as a function of the
rules of distribution of the noise parameters. Impulse noise is one of the
main troublesome factors during transmission of discrete information with
respect to commutated lines and with respect to some radio channels. The
present paper formulates the problem of determining the probability char-
acteristics of "indirect" methods of detection of errors in discrete systems.
This is illustrated by a solution for frequency telegraphy channels with
controlling impulse noise. Figures 3; references 8: 7 Russian, 1 Western.

USSR UDC 621.394.763
THE LOAD ON SUBSCRIBER LINES OF THE SUBSCRIBER TELEGRAPH NETWORKS

Moscow ELEKTROSVYAZ' in Russian No 1, Jan 77 pp 40-43 manuscript received
20 Jan 75

MALINOVSKIY, S. T., KOZHINA, G. I., DEART, V. YU. and TSAREVA, I. B.

[ Abstract] The load of subscriber telegraph lines and exchanges was

analyzed for a number of years (1965-1974) based on the materials of annual
studies of all subscriber telegraph exchanges performed on Tuesday, Wednesday
and Thursday of the third week in March. Data produced by these surveys

are presented in tabular and graphic form. The data indicate that 30 percent
of the subscriber lines have peak load factors of about 0.1 Erlang, indi-
cating under-utilization of subscriber lines. At the same time, another
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30 percent of the subscriber lines have loads of 0.3 to 0.7 Erlang, which
causes overloading of these subscriber lines and a stream of nonproductive
calls. The load per subscriber line, based on statistical investigations,
cannot be used as a criterion for determination of servieing norms, because
it does not reflect the true situation of operation of the network.

Figures 3; tables 4.

USSR

"MECHANICAL VOICE" DEVICE FOR AUTOMATIC LONG-DISTANCE TELEFHONE EXCHANGES
Moscow VESTNIK SVYAZI in Russian No 1, Jan 77 pp 21-22

BARANOV, YU. A., DOBROVOL'SKIY, V. V. and ORLOV, V. G. Moscow Electro-
technical Institute of Communications

[ Abstract] A "mechanical voice" device has been created in the Laboratory
for Automatic Information Devices of the Scientific-Research Sector of the
Moscow Electrotechnical Institute of Communications. This device is intended
for transmission of service information required in various stages of making
automatic long-distance telephone connections. Operating as a part of the
automated long-distance telephone exchange, this magnetic recording device
can reduce non-productive utilization of long-distance channels, improve
their quality characteristics and increase subscriber satisfaction. The
device includes two magnetic voice recording units (one as a reserve unit),
an automatic switching device and a unit for rerecording of information
originally recorded under studio conditions on magnetic drums. Figures 2.

USSR

ANALYSIS OF THE QUALITY OF SERVICING OF CALLS AT AUTOMATIC LONG-DISTANCE
TELEPHONE EXCHANGES

Moscow VESTNIK SVYAZI in Russian No 1, Jan 77 pp 15-17
ZVEREV, B. V. and KLIBANER, A. B., engineers

[ Abstract] The load level and quality of servicing of calls are continuously
monitored at automatic long-distance telephone exchanges. Analysis of data
produced by this monitoring provides a basis for adjustment of the operation
of the equipment and improvement of the methods of planning of these
exchanges. This article familiarizes the reader with the results of
observation of the load and quality of servicing of calls at a type ARM-20
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automatic long-distance exchange in Leningrad. Exchanges of this type have
been put in operation in the largest cities of the USSR. Analysis of the
quality indicators shows a significant difference between actual and pre-
dicted values, which is explained by problems with the methodology of plan-
ning of automatic long-distance exchanges and the impossibility in many
cases of providing the required number of communications channels in a given
direction. However, the quality indicators of the exchange itself do meet
the standards, indicating that the control devices are operating properly:
improvements in call servicing can be achieved by better prediction of the
number of ecalls, both originating and transit, in the various directions
serviced by the station. Figures 6.
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EAST GERMANY

QUASI-KEY SELECTION WITH TTL CIRCUITS

East Berlin FERNMELDETECHNIK in German Vol 17, No 1, Jan 77 pp 31-32
LAMM; K.-J., Chamber of Technology, Hoyerswerda,and BORNER, H., Ilmenau

[ Abstract] Quasi-key selection in pushbutton calling of numbers means that
there is a delay between the end of the (high—speed) selection and the end of
the (slow) pulse-series output. The key-selected numbers are entered in a
memory in coded form and read out at a rate corresponding of the switching
beat. This article describes the quasi-key selection system using the
electronic logic with TTL circuits, originally reported in the dissertation
of K.-J. Lamm (Ilmenau Technical University, 1975). There are 12 keys,

and a beat center which derives eight different beats from a 320 Hz base
beat. The prototype was constructed as a telephone pushbutton dialer and is
used for evaluation purposes. The sequence frequency of the start pulses is
10 Hz; the pulse ratio is 1.6:1; the pulse duration is 61.5 msec; the pause
duration is 38.5 msec. There are 20 integrated circuits. Use trials are
currently in progress. Figures 1; tables 1; references: 2 German.

EAST GERMANY

TRAFFIC MEASUREMENTS WITH THE ESDM 31 TEST-VALUE ACQUISITION AND PROCESSING
SYSTEM

East Berlin FERNMELDETECHNIK in German Vol 17, No 1, Jan 77 pp 20-24

MAYER, H., Chamber of Technology, Institute of Postal and Telecommunication
Affairs, Radio Works State Enterprise, Erfurt

[ Abstract] The ESDM 31 system 1s a third-generation unit for digital
measurement and test-value display. It is used for traffic measurement in
the program-controlled telephone exchange system scheduled for introduction
by the German Postal Service. It operates on the basis of the bundle scan
method and is compatible with the Unified Computer System (ESER) computers
such as the KRS 4200; its use eliminates the need for the current-time
measuring method presently being used. The bundle-scan method is based on
the evaluation of the potential of the traffic measuring lines by cyclic
scanning of bundles or part bundles. The design, construction, operation,
performance, and applications of the system are described and illustrated.
The advantages include easy adaptatability, ability to use commercial equip-
ment and manufacturer service, data reduction by combination, and the abil-

ity tg use the system for other purposes.. Howevyer, a disadvantage is th
negd for regulaer checking the gndgvgdual traf Ec’currén% c%rcu%%s%s ©

Figures 9; references: 2 German.




HUNGARY/EAST GERMANY UDC 621.396.44:395.44

CARRIER-FREQUENCY TRANSMISSION TECHNIQUE ON THE INSULATED-GROUND WIRE OF
HIGH-VOLT AGE POWER TRANSMISSION LINES WITH THE FB 441 EQUIPMENT IN THE Z12F-
TFE MODE OF OPERATION

Budapest HIRADASTECHNIKA in Hungarian Vol 28, No 2, Feb 77 pp 56-61
manuscript received 20 May 76

SCHMIDTMANN, S., German Democratic Republic

[Abstract] The insulated ground wire (TFE) is an asymmetric air wire which
has lower damping per kilometer than the conventional air wire because of
its larger cross section. A novel coupler for such wires, consisting of a
ferrite-ring core and transformer, was developed. The coil of few convolu-
tions performs in practice like a grounding means for the 50 Hz ground cur-
rents. The carrier frequency on the TFE wire transforms to the high-
frequency coil through the field of the ferrite core. The carrier-frequency
signals reach a cable leading to the carrier-frequency unit on the station.
The transmission equipment used was of the FB 441 type, designed for the
carrier-frequency system Z12/V24; it may be used for standard and TFE

lines. Twelve telephone channels may be transmitted through the TFE line

in the 36-143 kHz band; multichannel TV, data and telemetry signals may also
be transmitted. Trials under actual conditions of use were carried out:
they demonstrated the satisfactory performance of the approach employed.
Figures 9; references: 6 German.
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USSR UDC 621.396,668
THE ERROR OF AN AFC SYSTEM, INDUCED BY THE NOISE EFFECT

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 97-99 manuscript received 1 Jul 76; after revision, 25 Oct 76

KHODAKOVSKIY, V. A., and ZDANOVICH, N. P.

[ Abstract] The precision of operation of an AFC system depends on the
actuating signals and the parameters of the system. Analysis of the opera-
tion of an AFC system is made considerably more difficult in the case of the
effect, together with the effective signal, of fluctuation noise. It is of
interest to evaluate the error caused by the presence of noise and this
error has been experimentally determined in the literature. In the present
short communication a method is proposed for evaluation of the mathematical

expectation of additional residual misalignment caused by the effect of
noise. Figures 2; references: 7 Russian.
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Converters, Inverters, Transducers

USSR UDC 621.372.5
EQUIVALENT CIRCUITS OF NEGATIVE RESISTANCE CONVERTER

Kiyev IZVESTIYA VUzOV SSSR:RADIOELEKTRONIKA in Russian Vol 19, No 11,
1977 pp 56-60 manuscript received 21 Feb 75; after revision, 12 Apr 76

KUIG{, Vo A., &nd SHIFF’ G. In

[Abstract} Negative resistance converters (NRC) are one of the foremost
devices in the class of active converters of immittance (impedance and
admittance) intended for miniaturization of selective circuits in contempor-
ary electronic equipment. Ordinarily an ideal NRC is described by actual
parameters and, on a basis of this, equivalent circuits of a NRC are deter-
mined, and the possibilities are investigated of consideration or correction
(compensation) of parasitic elements in practical achievements. This makes
consideration of the frequency properties of real NRC impossible, e.g.,
during analysis of the stability of any circuit. In the present paper some
possibilities are investigated of representation of an actual NRC in the
form of an ideal NRC, in combination with some parasitic passive elements.
During this the properties of an actual NRC are represented by a matrix of
impedance parameters in the form of rational fractional functions of the
first order. For description of the NRC a model is used in the form of a
two-port (circuit with two inputs). One port (the left pair of terminals)
is called by convention the input, the other the output. Figures 3;
references 6: 3 Russian, 3 Western.
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Electromagnetic Wave Propagation; Ionosphere, Troposphere

HUNGARY UDC 537.876.23

PROPAGATION OF ELECTROMAGNETIC WAVES IN INHOMOGENEOUS MEDIA. THE METHOD OF
THE INHOMOGENEOUS BASE MODES

Budapest HIRADASTECHNIKA in Hungarian Vol 28, No 2, Feb 77 pp 50-55
manuscript received 2 Oct 76

FERENCZ, CSABA, Government Committee on Space Research
[ Abstract] A monochromatic solution of the Maxwell equations is sought in

the form F = F ej(auot"?), where F denotes the electromagnetic parameter
sought (featuring the electric field strength, shift vector, magnetic
induction, and magnetic field strength),cz?o denotes the circular frequency

of the signal, t denotes the time, and ¢ denotes the phase. The method
used is that of the inhomogeneous base modes for bianisotropic media. It is
found that if solutions of the form sought exist in fact, they can be
obtained by this method. An advantage of this approach is that the diver-
gence equations may be eliminated because they are automatically fulfilled.
Insofar as the Appleton-Hartree equation is concerned, it is demonstrated
that there is no such dispersion equation which would be met; thus, it is
theoretically unsuitable for more precise studies. The method of inhomoge-
neous base modes is also suitable for the solution of problems which are
between quasi-~homogeneous and inhomogeneous in character. The method yields
the analysis of the elementary wave modes which develop. These studies also
open up a way for the examination of the resultant wave modes. References
20: 5 Hungarian, 4 Russian, 4 German, 7 Western.
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USSR UDC 621,371,332.1

FLUCTUATIONS IN THE DIRECTION OF PROPAGATION OF A MULTIMODE SIGNAL
REFLECTED FROM THE IONOSPHERE

Moscow RADIOTEKHNIKA I ELEKTRONIKA in Russian No 12, 1976 pp 2486-2490
manuscript received 8 Sep 75

GAYLIT, T. A., GUSEV, V., D., and PRIKHOD'KO, L. I.

[ Abstract] A study is made of the fluctuations in the direction of propaga-
tion of the multimode ionospheric signal caused by multiskip propagation
along the radio route. Expressions are obtained for the distribution
parameters of the angles of arrival of the summary signal. The dependence

of the parameters on the mode numbers and range of the radio route is
analyzed. The results obtained indicate a significant difference in fluctua-
tions in the direction of propagation of the multimode signal from the
fluctuations of the unimodal signal, and they must be considered when deter-
mining the accuracy and interpreting the experimental measurements.

Figures 5; references: 5 Russian,
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HUNGARY
EFFECT OF FADING PROGESSES ON MICROWAVE RADIO RELAY CONNECTIONS

Budapest BHG ORION TRT MUSZAKI KOZLEMENYEK in Hungarian Vol 22, No 5, 1976
pp 198-209 :

CSERNOCH, JANOS, graduate physicist, docent second-degree of KKVMF
[expansion unknown], technical and scientific consultant of the Main
Microwave Department of Orion Radio and Electrical Enterprise

[ Abstract] A review is presented of primary fading phenomena, secondary
fading phenomena, diversity reception, the mathematical treatment of fading
phenomena (fast fading, slow fading, and composite fading), fading statis-
tics, telephone and television transmission fading, and accompanying-sound
transmission phenomena. In order to secure fading statistics, one must
monitor the distribution function of the fading, the number of fading events
exceeding certain limit levels, auxiliary damping as a function of rain
intensity, cross-correlation coefficient with the variables (temperature,
pressure, moisture content) of the atmosphere, and diversity effects
(frequency diversity and field diversity) as well as cross-correlation
between various diversity channels. Examples are presented to illustrate
the various calculations involved., Figures 11; references 5: 2 Czech,

1 German, 2 Western.
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Instruments and Measuring Devices;
Methods of Measuring

EAST GERMANY

METHOD FOR THE SIMULT ANEOUS MEASUREMENT OF TWO NON~ELECTRICAL VALUES WITH A
SINGLE SENSOR, ILLUSTRATED BY THE EXAMFLE OF THE LP 101 PHOTOTRANSISTOR

East Berlin MESSEN STEUERN REGELN in German Vol 20, No 1, Jan 77 pp 35-38

WIEGERT, H.-J., Technical Cybernetics and Electrical Engineering Section,
Otto von Guericke Technical University (director: KRAPMITZ, R., professor,
dr of engineering), Magdeburg

[ sbstract] Simultaneous measurement of two values with a single sensor
necessitates two measurements under qualitatively different measuring condi-
tions. We require a sensor in which parameter change occurs differentially
over the partial sensor sensitivities., ©Such effect exists in sensors with
p-n transitions. A transistor structure is preferable because the sensor
characteristics may be significantly influenced by the operational voltage.
In the example described, a Tesla KP 101 phototransistor was used; its col-
lector current is a function of illumination intensity, temperature, and
operational voltage. The experimental setup is described and its performance,
including error characteristics, evaluated. The experiments indicated that
the phototransistor is suitable for the simultaneous measurement of illumina-
tion intensity and temperature in view of the differential parameter sensi-
tivity of the partial sensor characteristics. A detailed description of this
subject is contained in the author's dissertation of the same title as this
article (Magdeburg Technical University, 1973). Figures 5; references:

3 German,

HUNGARY
STATISTICAL MEASUREMENTS ON RANDOM SIGNALS

Budapest BHG ORION TRT MUSZAKI KOZLEMENYEK in Hungarian Vol 22, No 5, 1976
pp R19-225

KERPAN, ISTVAN, dr, graduate electrical engineer, transmission engineering
specialist, head; TEMESVARI, ZSOLT, graduate electrical engineer, associate
professor; and KORALEWSKY, VILMOS, graduate electrical engineer, assistant
professor, Department of Line Communications Technology, KKVMF [expansion
unknown

[ Abstract] This article discusses the following matters in a general way:

(1) the concept and development trend of stochastic measurements; (2) the
combination of the major stochastic characteristics of the signals; (3) brief
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description of the stochastic instrument supply from domestic and foreign
sources; and (4) the goals and work of the authors' department in the field
of stochastic measurements. Among the domestic instruments discussed are

the EMG NTA-1024 multichannel analyzer (Type 31 024), the NE-2432 averaging
converter (type 32 434), the EMG 4741-1 correlator, the ICA 70 multichannel
analyzer, the KFKI NIA 200 stochastic analyzer. The department's activities
include measurement of the characteristics of random signals. When procuring
new instruments, an evaluation is made to establish whether it is also suit-
able for the measurement of stochastic properties. A stochastic signal
analyzer is being built for operation in conjunction with the TPAi small com-
puter as a target peripheral unit. Analog instruments such as the BK 2425
(Nruel—Kjaer) are also used., Figures 4; references 10: 6 Hungarian, 4 Western.
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USSR UDC 621.317.335.3

MEASUREMENT OF PARAMETERS OF FERROELECTRIC FILMS IN SHORT-WAVE PART OF
CENTIMETER RANGE

Kiyev IZVESTIYA VUSOV SSSR:RADIOELEKTRONIKA in Russian Vol 19, No 11, 1977
pp 109-111 manuscript received 1 Aug 74; after revision, 15 Dec 75

BELYAYEV, V. M., MIRONENKO, I. G., RYZHKOVA, L. V., and SEREBRENNIKOV, G. F.

[ Abstract] It is shown in the literature that measurements in the microwave
range of the parameters of planar capacitance structures based on films of
SrTi03 and (BeZrSr)TiO, indicated real promise for their practical use. The
present short communication gives the results of measurements of the natural
Q-factor and the resonant frequency of a resonator filled with the materials
in question. The abnoramally large value of the dielectric constant of a
ferroelectric in combination with the small thickness of the film makes it
possible to fulfill the resonator in the form of a section of waveguide,
partially filled by layered dielectriec., Figures 2; tables 1; references:

4 Russian,
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CZECHOSLOVAKIA

MEASUREMENTS OF MICROWAVE CONDUCTIVITY OF MATERTALS BY THE METHOD OF
RESONANCE INPUT IMPEDANCE

Bratislava ELEKTROTECHNICKY CASOPIS in Slovak No 27, No 10, 1976
pp 738-750 manuscript received 20 Dec 75

KNEPPO, I. and WEIS, M., engineers, Institute of Electrical Engineering,
Slovak Academy of Sciences, Bratislava

[ Abstract] The authors developed a new method for the determination of
losses in the intensity of microwaves passing through various materials.
The method is based on a comparison between the resonance input impedances
of the investigated resonator and a reference resonator connected to the
circuit through a bridge. The material tested is inserted into a hollow
resonator, and thus it is possible to determine accurately changes caused
by passage of the waves through a material, even if the absolute value of
the input impedance of the resonator is not known with great accuracy. The
method described is mainly suitable for determination of losses in dielec-
trics with low resistance. Experimental errors are caused by mechanical
inaccuracies of the tuning mechanism which results in inaccurate tuning of
the bridge to the minimum of the output signal, maladjustments of the
detector, lack of symmetry of the hybrid cell T, and the effect on the
frequency of oscillations of the range in which the operation is conducted.
The method is not affected by parasitic frequency modulations of the micro-
wave generator and has a natural elimination of temperature influence caused
by the bridge connection. The instrumentation required is not expensive.

A generator of stabilized frequencies, a meter for accurate determinations
of frequencies, and a milli-Watt meter are not needed. The signals pro-
duced by changes in the quality of the waves are in the form of voltage
changes which are easily amplified when high accuracy readings are required.
The parameters of the investigated material may be easily recorded as a
function of changes in physical factors such as temperature, pressure,
intensity of light, time, and electromagnetic fields. Figures 5, tables 1,
references 4: 2 Czech, 1 Russian, 1 Western.
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CZECHOSLOVAKIA

A COMPACT MEASUREMENT UNIT

Prague SDELOVACI TECHNIKA in Czech Vol 24, No 10, Oct 76 pp 374-376
BORCIK, JIRI and SIMEK, JAN

[ Abstract] The measurement unit MT 100 was developed at the Institute for
Physics of the Czechoslovak Academy of Sciences. It is a special unit
designed for treatment of analog data supplied from five locations of input
sensors. The time basis of each channel is a minimum of 1.2 sec. Connec-
tion to memory is maintained for this period of time; this avoids problems
connected with sudden changes in the voltage or occurrence of polarization
at the input to the MI' 100 voltmeter. The unit incorporates 30 integrated
circuits of domestic manufacture. The controlling recorder and the channel
recorder also perform the function of counters. Intervals between measure-
ments are 12 to 600 seconds. The unit offers the advantage of reducing the
periods of time needed for measurements, recording the results of measure-
ments on magnetic tapes, and provides a typed output of the collected data.
Measurements series which could not in the past be conducted because the
time required was too long for the collection of data, can be made with the
new measurement unit. The unit can also accommodate some changes in the
subjects of measurements., Figures 2.
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USSR UDC 531.787.913.087.92
FILM STRAIN RESISTOR FOR TEMPERATURES TO 1000°C

Moscow PRIBORY I TEKHN. EKSPERIMENTA [ Experimental Instruments and Equipment]
in Russian No 2, 1976 pp 213-215

(From REFERATIVNYY ZHURNAL ELEKTRONIKA I YEYE PRIMENENIYE No 9, 1976
Abstract No 9B585 Author's Abstract)

GUSEV, YU. A., OLEYNIK, A. V., and ANIKIN, A. YA.

[Text] a description is presented of film strain resistors with an operating
temperature to 1000°C which do not differ structurally from the wire or

foil ones, and consisting of a binder layer on which a sensitive element-
resistor is applied by one of the methods of obtaining conducting films,

USSR UDC 621,382

EFFECT OF GEOMETRY OF A SMALL AREA CONTACT ON THE SENSITIVITY OF THERMO-
ELECTRIC INDICATORS OF MICROWAVE RADIATION

Kiyev IZVESTIYA VUZOV SSSR:RADIOELEKTRONIKA in Russian Vol 19, No 11, 1977
pp 20-24 manuscript received 10 Feb 75

SVETLICHNYY, V. M., SATYUKOV, A. I., PLAKSIY, V. T., and KHILOV, V. P.

[ Abstract] In the literature, during calculation of the sensitivity of
thermoelectric indicators of microwave radiation with hot charge carriers,
it is ordinarily assumed that the geometry of a small area contact, in the
vicinity of which heating up of electron gas takes place, is close to
hemispherical. An investigation of the characteristics of indicators in
which the geometry of this contact is different from hemispherical lead to s
reconsideration of the previously supported opinion that hemispherical
geometry is optimum from the point of view of assuring maximum sensitivity.
The problem of the effect of the geometry of a small area on the sensitivity
is also of definite interest in the case of another type of indicator where
the conventional thermoelectric effect in semimetals is used. In the present
paper an analysis is made of the effect of the geometry of the small area
contact of indicators of microwave radiation with hot carriers, and indi-
cators with a metal-semimetal, on their sensitivity. It is shown that in
devices with hot carriers a plane geometry of small area contacts is prefer-
able, whereas in the case of devices on a base of a metal-semimetal contact
the sensitivity weakly depends on the geometry of the latter. Figures 4;
references: 6 Russian.
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USSR UDC 621,3820.333
REVERSIBLE IMPULSE COUNTERS BASED ON BLOCKING THYRISTORS WITH CATHODE LOAD

Kiyev IZVESTIYA VUZ:RADIOELEKTRONIKA in Russian Vol 19, No 12, Dec 76
pp 80-82 manuscript received 2 Sep 75; after revision 3 Dec 75

SKARZHEPA, V. A., and MOROZOV, A. A.

[ Abstract] It is shown in the literature that use of blocking thyristors
(BT) in multicycle counters makes it possible to increase substantially the
noise immunity and economy of digital scaling circuits. Use of counters
based on BT in a reversible performance gives a still greater effect. A4s in
the nonreversible version, reversible counters based on BF are fulfilled with
one thyristor in discharge. An extension of the functional potentialities

is attained by means of duplication of the carry circuit, including the
passive elements in an overwhelming number of circuits. In contrast to

reversible counter circuits based on triode thyristors for control of the
direction of scaling of reversible circuits based on BT, methods are used,
connected only with switching of the control circuit of the thyristors.

Such methods are: switching of the timing bus of the forward and reverse
scaling to a control circuit, use of controlled switches in carry circuits,
and change of the switching of a timing bus. The first two methods are

used for two-cycle counters, the third for three-cycle. The three methods
are discussed and a circuit diagram of each is presented. The circuits con-
sidered were investigated under laboratory conditions on the base of KUl02Ye
thyristors with a supply voltage of 120 V and a load current of 40 mA. The
maximum frequency of operation of the counters amounted to 15 kHz. Figures
3; tables 1; references: 1 Russian.
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HUNGARY UDC 621,3.049.771.14:681,325.65

TECHNICAL AND ECONOMICAL ASPECTS OF HIGHLY COMPLEX INTEGRATED CIRCUITS AND
MICROPROCESSORS

Budapest HIRADASTECHNIKA in Hungarian Vol 28, No 1, Jan 77 pp 1-12

KOVACS, MAGDOLNA, dr, and SAUFERT, JANOS, Research Institute for the
Communications Engineering Industry

[Abstract] On the basis of references in the literature, the authors review
the following subjects: interactions bet