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SCIENTIFIC INFORMATION REPORT

Electronics and Engineering (25)

This is a serialized report consisting of unevaluated information

prepared as abstracts, summaries, and translations from recent publica-
tions of the Sino-Soviet Bloc countries.
Of these, four, Bidlogy and Medicine, Blectronics and Englneering,
Chemistry and Metallurgy, and Physics and Mathematics, are issued

It 1s issuved in seven series.

The fifth series, Chinese Scilence, is issued twice monthly;

the sicth serles, Organization and administration of Soviet Science,
is issued every 6 weeks; and the seventh series, Outer Mongolia, is

issued sporadically.
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I. ELECTRONICS

Annotated Index Selections

1. Abstracts on Radio Electronics and Radio Engineering

Annotirovannyy Ukazatel' Literatury po Radioelektronike
(Amnotated Index of Literature on Radio Electronicéfﬁ
No 21 and 22, 1962

Following are translations of selected abstracts form the above
source. Numbers in brackets indicate the issue from’ whlch each abstract
was selected.

1. "Infrakrasnyye luchi v voyennom dele (Infrared Rays in Military
Affairs), Dy V. Ye. Kichka; Moscow, Oborongiz Publishing House, 1962, 176
pp, illustrated. [21]

"A popular style is used to present problems of the physics of
ipfrared rays, describe insturments used in infrared technology for
various military applications, and present information of a reference
nature. The author describes the characteristics of visible and in-
frared rays, methods of generating infrared rays and their propagation
in the atmosphere, the photoelectric action of light,.and luminescence.
The author describes, for the most part, instruments which were used in
the last war. The concluding chapter is devoted to sources of electrical
energy for night viewing instruments. The book shouid be of interest to
a broad category cf well-prepared,readers who wish to familiarize them-
selves with this branch of technology. : o

2. "Radiooborudovaniye samoletov (Aircraft Radio EQpipmeﬁt), by
N. A. Kaganovich; Moscow, Oborongiz Publishing House, 1962, 200 PP,
illustrated. [21]

"This book is intended to familiarize the reader with the
apparatus and principles of operation -of contemporary radio communication,
radio navigation, and blind landing equipment used in aircraft. It contains
the general characteristics and block and schematic diagrams of this equip-
ment, as well as diagrams of the more widely used individual units. The
author examines power sipplies and methods of decreasing radio 1nterference
in aircraft, types and properties of antennas for radio. eommunication,
and navigation apparatus. In addition, the propagation of radio waves
in the atmosphere is briefly discussed. The book is & textbook for aviation
technical schools. SR . ,

1
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3. '"Korotkovolnovyye antenny (Short-Wave antennas), by G. Z.
Ayzcnberg, Moscow, bvvaz'izdat Publishing House, 1962, 815 pp, illustrated,
[21]

"This monograph is the result of a revision of the book Antenny
dlya magistral'nykh korotkovolnovykh radiosvyazey (Antennas for National
Short-Wave Radio Communication), published in 1948. This new work was
written with consideration for the progress which has recently been made
in short-wave antennas. A greeat deal of material is presented on cophased
wide-band antennas and, in particular, on cophased antennas with aperiodic
reflectors, travelling-wave antennas with active coupling impedance,
logarithmic antennas, wide-band shunt dipoles, and others. Material on
rhombic antennas has been substantially expanded.  The book gives data
on rhombic antennas with broad angles (150°) and graphic material on the
directional properties of antennas with consideration for the parallel
component of the field intensity vector. The question of matching two
rhombic antennas on a common foundation is examined. The monograph
includes a chapter on single-sire travelling-wave antennas, and a new
chapter has been written on the comparative noise-immunity of various
receiving antennas.

h. "Uskoriteli (Accelerators); Moscow, Gosatomizdat Publishing
House, 1962. [21] : . , :

. "A. G. Tragov, ‘Investigation of the EQuivalent Circuit Parameters
of a Thick Diaphragm for E,y Waves,' pp 161-173, illustrated.

"Relationships are derived for the equivalent circuit para- (
meters of a diaphragm using the Schwinger variation method, and, the relation-
ship of the parameters of the circuit to the selection of comparison func-
tions in investigated. As a partial case of a thick diaphragm, the author
examines the problem of coupling two circular wave guides with similar
corss-sections at frequencies not greatly different from the critical fre-
quency. Graphs are given for determining the equivalent circuit parameters
of a diaphragm, and measurement methods are described. R

5. "Spravochnik po elektronnym priboram (Handbook on Electronlc
Instruments\ by D. 5. Gurlyayev; Kiev, Gostekhizdat Publishlng House of .
the Ukrainian 5SR, 1962, 492 pp, illustrated. [21]

"This handbook’ contains basic 1nformation on the parameters,
characteristics, standard operating conditions, and certain standard
circuit applications for the majority of domestically produced electronlc
instruments. The handbook is written.for a broad category of. radio amateurs
concerned with the design, adjustment, and repair of different types of
radio apparatus and may be useful to engineers and technicians in the radlo
engineering industry.

B
2
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6. "Organizatsiys tekhnicheskoy podgotovki proizvodstva v priborostro-
yenii (Organization of Technical Procedures for Production in the Instru-
ment Building Industry), by A. I. Slonim; Leningrad, Sudpromgiz Publishing
House, 1962, 180 pp, illustrated. [21]

"The basic problems of orgenlzing and planning technical procedures
for production in instrument-building enterprises are presented in this book.
The organization of design and technological procedures is considered, taking
into account the work experience of plants and scientific-research institutes
of the country. The author describes the order in which new parts are
designed and their manufacturing technology. The book -is written for engineer-
ing and technical workers of plants and design and scientific research organ-
izations of the instrument-building industry. It may also be of use to in-
structors and students of higher technical schools.

7. "Luchshiye konstruktsii 16-y vystavki tvorchestva radiolyubiteley
(Best Designs at the 16th Exhibition of the Cr eative Works of Radio Amateurs);
Moscow, DOSAAF Publishing House, 1962, 160 PP, illustrated. [22]

"This collection consists of four sections: 'Short-Wave and Ultra-
short-Wave Apparatus' (descriptions of short-wave transmitters, ultrashort-
wave radio sets, ultrashort-wave receivers, and others),- 'Television' (the
'Mechta' and 'feya' television receivers and a ‘test signal oscillator),
‘Radio Receiving and Sound Recording Apparatus' (the 'Oktyabr'' apparatus,

a straight amplification receiver, and a portable magnetic sound recorder),
‘and 'Measuring Apparatus' (signal oscillator, portable oscillograph, and
others). The descriptions of the exhibits characterize the basic trends
of that section of the exhibition in which they were dimonstrated. The
descriptions contain an account of the general designation of the exhibit

and its principle of operation, as well as a schematic diagram and electrical
data of the parts.

8. "Metody kvantovoy teorii polya + statiSticheskoy‘fiZike (Methods
of Quantum Field Theory in Statistical Physics), by A. A. Abrikosov, L. P.
Gor'kov, and I. Ye. Dzyaloshinskoy; Moscow, Fizmatgiz Publishing House,
1962, Lh3 pp, illustrated. [22] \

"Quantum statistical physics is the stﬁdy of'the property of
systems consisting of a large number of particles at low temperatures.
Recently, great progress has been made in this area of physics, chiefly
with the application of mathematical methods of quantum field theory. The
basis of these methods -- diagram technigque -- prossesses ‘a high degree of
automatism and clearness. Using this technique, it was possible to
solve a series of interesting,phySical problems which ‘had prev1ously
been inaccessible to examination. The book presents ‘thése new methods -
and the basic results ‘obtalned in recent years. The book is written for
scientific workers and physicist aspirants, as. well as for 'students of
senior courses specializing in the fields of theoretical physics, solid
state physics, and low temperature physics. o

3 .
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9. "Radioreleynaya svyaz' {(Radio Relay Communications), by N. M.
Izyunov; Moscow/Leningrad, Gosenergoizdat Publishing House, 1962 96 rp,
illustrated. [22]

"This book examines the fields of the present application of
radio relay communication and describes the components and principles
of operation of radio relay stations. The possibilities of providing
radio relay communicetion with great distances between stations are
pointed out. The material is intended for tralned radio amateurs.

lo. "Izmeritel'nyye skhemy s samovozbuzhdeniyem (Measuring Circuits
With Self-Excitation), by Dvinskikh; Moscow/Leningrad, Gosenergoizdat
Publishing House, 1962, 48 pp, illustrated. [22] ‘

"This brochure presents basic information on measuring circuits
with self-excitation, which are distinguished from presently used circuits
by the absence of an oscillator, The circuits are particularly promising
for measurements in automatic and highly sensitive eqpipment. The brochure
is written for specialists concerned with the development and exploitation
of measuring techniques.

11. "Elektromagnitnoye polye kak vid materii (The Electromagnetic
Field As a Form of Material), by O. B. Bron; Moscow/Leningrad, Gosenergoizdat
Publishing House, 1962, 260 pp, illustrated. [22] : :

"The purpose of this book is to facilitate the propagation of the
concepts of an electromagnetic field as a form of material. It briefly
examines the history of the problem and glves present views on the field;
important conclusions which have arisen from The new concepts of the field
are discussed. Attention’is devoted to the question of the means of motion
of a field voth in simple systems, as well as in electrical machinery and
apparatus and on the speeds of this motion. The book is written for ‘
engineering and technical workers familiar with the principles of electrical
and magnetic phenomena.- - ' :

. -‘,;;‘
12. "Teoriye postroyeniya releynykh skhem (Theory of the Design of
Relay Circuits), by A. N. Yurasov; Moscow/Leningrad, Gosenerg01zdat
Publishing House, 1962, 119 pp, illustrated. [22] '

"The author briefly presents the basic aspects ‘of the theory of
relay circuits, gives simplified derivations of basic formulas, and examines
methods of relay circuit transformation, the design of some special types
of circuits, and the synthesis and analysis of single-action and multiple-
action circuits. The large number of examples facititates comprehension
of the material and maKes it possible to use the book in practical work
on the design of relay eqnipment. The book is written for a broad: category
of engineering and technlcal workers. who are just beginning the study of
relay cilrcults and does not require a knowledge of any SpeClal areas of -
mathematlics. ; ;

L
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13. . "Tekhnologiya ferritov (The Technology of Ferrites), by L. I.
uaonan und others; MOSCOW/Lenlngrad, Gosenergoizdat Publlshlng House,
1962, 358 pp, illustrated. (22] - ,

"This book examines the structure of magnetic semiconductor-
Tferrites, presents their manufacturing technology, and describes basic
methods of measuring their magnetic and electrical propertleu. The
book is intended for a broad category of engineering and technical workers
concerned with the production of ferrites and their application in electri-
cal communications, broadcasting,.telcvision, telemechanlcs, and other
fields of engineering. : : ‘

1i., "Tonkiye plenki v tekhnike sverkhvysokikh chastot (Thin Films
in Superhigh Frequency Technique), by V. V. Slutskaya;: Moacow/Lenlnbrad
Gosenergoizdat Publishing House, 1962, 399 pp,. 1llustrated [22]

"Problems of the physics, manufacturing technology, and agpllcatlon
of thin metallic and certain nommetallic films are systematically presented
in this book. The distinguishing characturistics and physical properties-
of these films are examined. The author gives the designs, characteristics,:
and parameters of various thin film elements; (load resistences, bolometers,
thermoconverters of local absorbers for traveling-wave tubes) used in .
superhigh frequency technique. The book may. berof use to engineers and .
technical workers o scientific research and production organizations, as
well as to students of higher technical schools as a supplementary aid in
the study of the appropriate courses of electrlc vacuum and superhlgn ‘
frequency techniques. :

15. "Tcnzometricheskiye mosty (Tensometilc Brldges), by 0. Khorna,
translated from Czech} Moscow/Lenlngrad, Gosenergoizdat Publlshlng House,
1962 336 PP, illustrated. [22] - . ; S

"Measuring - bridge c1rcuits used. in wire straﬁn guages are. exemlned
in this bouk. The author first considers the theoryiof a four-arm measuring
bridge and subsegquently analyzes methods of designing different bridges
(sensitivity, error, modifications,.ete. ). The author also gives the cir-

= cuits .of electronic amplifiers.used by a number of firms. This book completes

the collection by Zd. Ruzga entitled Provolochnyye tenzometry- Soprotivleniya

(Wire Resistance Strain Gauges), published by the Gosenergoizdat Publishing
House. The book is .intended for engineers and technicians working in the
field of measurements both ‘in industry and in scientific research and -
design orvanlzatlons. T - R S

. 16, "IzmerenlyeAparametrov .antenn (Measurement'of Antenne Panémetebs),
by A. Z, Fradin and Ye., V.. Ryzhkov, Moscow, Svyaz zdat Publlshlng House,
962, 16 D, 1llustratcd. [22] o S

P

p)
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"The authors examine the mcasurement of antenna paremeters, .deform-
ations lcading to changes in the parameters, and instruments for the constant
control and regulation of antenna parameters ufed in the automatic control.
of radio station equipment. Methods of measuring input resistance, the
paramcters of feeder lines, and field intensity and methods of recording
the directivity patterns of antennas and measuring gain factors arg examined
in detail., : S I o :

17. "Mnogoprogrammnoye veshchaniyeppo radiotr&nslyatsibnnoy seti (Multi-
Program Broadcasting by Radio Relay Networks), by. L..Ya. Kantor, Moscom, '
Svyaz'izdat Pbulishing House, 1962, 60 pp, illustrated, [22]

"The book gives the basis and & description of the system and equip-
ment for three-program broadcasting developed by. the Scientific-Research .
Institute of the Ministry of Communications USSR in: 1960-1961 and now -~ .
located in the stage of introduction. The spet&al attachment for receiving .
broadcasts transmitted by wire through the radio relay networks.is described.
Brief recommendations are made on the. operation of radio relay networks for
three-program boradcasting. ‘ c ) R o

18. "Indikatornyye ustroystva radiolokatsionnykhﬂstantsiy‘(Indicetor ,
Devices for Radar Stations),. by V. M. Rakov;: Leningrad, Sudpromgiz Publishing
House, 1962, 532 pp, illustrated. [22] TR )

"In this book, the author examines the complex of problems relating
to methods of detecting and displaying signals in pulse radar stations..The
author discusses methods of determining coordinates and area -of: coverage, .
methods of separating signals from a noise background, the properties of
cathode-ray tubes, principles of. indication, and.methcds of designing and
characteristics of different types of indicator devices. ‘The possibilities
of using special cathode~ray tubes with charge’ storage, sign display, color. .
images, etc. are examined. The book is written for engineers and technicians _-"
working in the field of radar and may.also.be useful as a: study aid for
students in the appropriate higher technical schools. AL

19. "Nastroyka i ispytaniye radiolokatsidnnoy apparatury (The Adjust-
ment and Testing of Radar Apparatus), by Ya. I..Berman:and.B. M., Gol' din,;““
Leningrad, Sudpromgiz Publishing House, 1962, 323 pp, illustrated. [22]

"The procedure for. adjustment of radar sets, their individual
components, and instruménts im described in this book. Certain chapters
of the book are devoted to the adjustment and operation of .ship.radar
stations. The order for the control and testing of radar stations and
their components is examined. The authors discuss the most characteristic
and frequently encountered faults of radar stationsiand make recommendations
for their correction. The book is intended for workers of. the radio engineer-
ing industry, students of higher educational institutions and techn_cal schools,
and radar service personnel.

6
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20. '"Tekhnologlya gal'vanotckhniki (Electroplating Technology ),
by A. M. Ginberg; Leningrad, Sudpromgiz Publishing House, l962,j28o PP;
illustrated. [22] . S

"This book examines present technologlcal processes for the
preparation and application of galvanic, anode, and chemical coatings,
as well as the more frequently used processes of electroforming used
in instrument building and machine building. 'Detalled descriptions
are given of zinc-, cadmium-, copper-, silver-, nickel-, ‘and chromium-
plating. Due to the increasiug application of aluminum, nagnesium,
and titanium as structural materials;: the author devotes particular
attention to problems of the application of coatings od these metals
and their alloys. The book is written for foremen and workers of
electroplating shops.

% 21. "Sinkhronno-sledyashchiye sistemy povyshennoytochnosti
(Synchronous-Servo Systems With Greater Precision), by A, A. Akhmetzhanbv;
Moscow, Oborongiz Publishing House, 1962, 209 pp, illustrated. [22] :

"In this book, the author presents methdds for the ‘design of -
various synchronous-servo systems with greater precision, - including
servo systems with electrical reduction. Single<channel systems with--
different types of synchronous drive and two-channel systems: 7ith
mechanical and electrical reduction are examincd. Examples are given
of the calculation of dynamic characteristics, analysis of errors, -«
and methods of testing systems under static and dynamic conditions.
The book should be of practical interest to industrial engineers and
will be useful to students of higher technical schools.

22. '"Pilotazhno-navigatsionnyee pribory (Plloting-Nav1gational
Instruments), by V. G. Denisov and R, N. Lopatin; Moscow, Voyenizdat
Publishing House, 1962, 111 pp, illustrated. [22]

"The psychophysiological and technical conditions involved in
piloting an aircraft according to instruments are examined in this book.
In addition, the authors discuss the requirements for new piloting-
navigational instruments and systems intended to facilitate the
guidance of an aircraft by the pilot. The book is written for flying
and engineering-technical personnel in all branches of aviation and
for those concerned with the development and exploitation of instruments
used in civil and military aircraft. Material from the open foreign and
Soviet literature is used in the book.

23. '"Materialy dlya remonta radiosredstv (Materlals for the Repair
of Radio Facilities), by Z. G. Rapoport and K. Ye. ‘Bobrov, a concise
handbook, Voyenizdat Publishing House, 1962, 256 pp, illustrated. [22]

7
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, "This handbook contains the fundemental characteristics and grading
of materials used for the repair of redio cngineering facilities. The grading
encompasses the more frequently used designs and cross-sections from those
which have Lecen standardized according to state standards and recommended
for use in the radio englncering industry. " The book is written for englneer-
ing and technical personnel of design burcaus, the engineering sections of -
repair enterprises, foremen and workers dicr ectly involved in repair work,-
and persons concerncd with material- technical supply.

ok, "Permicheskiye svoystve stekla (The Thermsl ProPerties of Glass),
by N. N. Yermolenko; Minsk, Publishing House of the Ministry of Higher,
Secondary Specialized, and Vocational Education of the Belorussian SSR, .
1962, 140 pp, illustrated. [22] ':;_

_ "This book presents a general account of investigations on the study
of thermel expansion; softening temperature, and heat. resistance of-glasses
which were conducted in the USSR and abroad. The first chapter considers'
problems of the theory and practice of the manufacture and study of the’
thermal properties of glass; the second chapter examines the relationship
of thermael expansion, softening temperature, and heat’ resistance of glasses
of varying degrees of hardness to their, chemical composition, the third -
chapter describes methods of computing the thermal expansion of" glass The -
book is written for scientific workers, sutdents, engineers, ‘and téchnicians
in the glass industry and in those branches of industry where glass is used

T e T
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Communications

2a. Low Quality of Soviet Television Recelvers

"Complaints of Television Receiver Owners," by A. M. Pcdol'skiy;
Moscow, Vestnik Svyazi, No 11, Nov 62, pp 20-21

The article contains the following passages:

“An analysis has disclosed that television receivers of meny trade-
marks often fail during the first 5 days of operation. During the 6-
month quaranty period; many television receivers get out of order as often
as 10 to 15 times. The owners of such felevision recelvers justly cumplain
+0 the manufacturers and are asking for replacement of the defect ive sets.

"It is known that 90% of television receiver failures is due.to the
poor gquality of wvacuum tubes, re51stors, and. capacitors.;a, :

“Last year there was a shortage of .redio tubes 6TleP, 6P13S, . and
1Ts11P. Although these tubes have appeared on. the market now,»the procure-
ment of radio tubes GNL4P, 6Pll, 6N1P, 6P15, end P18 has’ became more
difficult. The quality of some of the radio tubes is low." =

2b. Soviet Three-Dimensional Color Televisioﬁ'u

"Three Dimensional Color Television"; Bﬁdapést; Ne'SZéfﬁp”i;pf
Technika, Vol 11, No 1l Nov 62, p 3hh S "T_E;——__-f”"'

Workers at the Leningrad Electrotechnical Institute have developed
television equipment to. transmit three-dimensional color pictures. The
equipment can be used for industrial research, scmentific experiments,
and showing medical operations. The receiver consists of two screens
set at a 90 degree angle; a half-silvered mirror between the two screens
combines the two pictures:into one with a depth effect.

3. Unsatisfactory Performance of ZhR-t Train-Borne Radio Stabtion

"Constructional Drawback of ZhR-5 Redio Station,” by
V. G. Kravtsov; Moscow, Avtomatika, Telemekhaniks i Svyaz',
No 10, Oct 62, pp 42-43

The  recently designed and now series manufactured, train-borne radio
station ZhR~5 does not satisfy such important requirements as economy,
reliability in operation, simplicity, and convenience of serviecing.

9
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During the first year of its operation on the Omsk sector, a series
of important drawbacks of the ZhR~5 statlon was reveadled. The most im-
portant drewback.of this station is the excessive power consumption,
vwhich might be as high as 240 w. But such a power demand cannot be satisfied
by the conventional locomotive turbogenerator TG-1R, the generating capacity
of which is only is only 150 w. The stabilizer TSN-250 of the station over-
heats during operation, and the cepacitors often fail. The transformers of
the station also generally overheat even when the temperature of the air is
low. The noise suppressor 1ncorporating tube 6N2P is very erratic in its

performance.

. Componeénts !

4. Richardson Plot For Semiconductor-Type Hot Cathodes

"On the Nature of the Temperature Dépendencé of the Work Function

of Hot-Cathodes of the Semiconductor Type," by B. V. Bondarenko
and B. M. Tsarev, Trudy Moskovskogo Fiziko-tekhnicheskogo Instituta
(Proceedings of the Moscow Physicotechnical Institute),.No 8, 1962,
pp 1h4-20 (from Referativayy Zhurnal -- Avtomatika i Radioelc'tronlka,

No 9, 1962, 4-3-6 1)

The Richardson plot for semiconductor hot caihodes haéba uniqﬁe chéracter,
the lines being much steeper at low temperatures than et high temperatures.

It is shown here that the behavior of the llnes of the Richardson plot
for semiconductor-type Hot cathodes can be uheguivocally explained by the
course of the electrochemical potential in a wide range 6f temperatures.
Measurements of this potential in various temperatnre ranges afford the
possibility not only of explaining the physical sense '0f the values obtained
from the steepness of the Richardson lines, but also of using the expéeri-
mental data to compute the velues of the externsl work function,. the 1oniza-
tion energy of the 1mpur1ty element, and its concentration. el e

10
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Insmruments ond Lqu1pm0n

5. wield Intensity Metr for Frequency Ronge of 50-L00 Me

“Celivreting Device for Testing Field-Intens 1Ly Neucrﬂ OPGT(UJDC
in the Range of 50-400 Me," by V. S. Buzinov; Moscov, Izmclte
naya Tekhnika, No 11, Nov 62, pp b5-48

The All-Union Scientific-Research Inmstitute for Physicotechnical

end Rodio Engineering Measurements designed s master inStriment OINP-
50-400 for testing field intensity meters operat{ng in the frequenCy rﬂnge
of 50-400 Mc. The new instrument consists of tWo main psrts -= a signal
generating end radiating device and a master receiVLng antenne., In uhC
frequency renge of 50-150 Mc, a set of repleceablé dipole antendas™is =
vsed for fixed frequencies of 50, 75, 100, and’ 150 Mc; end in the Jrcqucncy
range of 150-400 Me, a logarithmlc antenna is uéed ‘which permits” smooth
adjustment for the vhole renge. The radlated.power I8 confrolled by im-
pudnnce meter IPSK-2 connected to the transmitting antemnz. ‘At the" outputl

the IPSK-2 coupler is connected the thermoconverter TVBrS.v The +thermo-
emf is measured with the ald of & class 0.5 millivoltmeter. - The master
receiving antenna is in the form of a resonance: tuned dlpole (oxi known -pere-
meters. : . i : :

Systematic and random errors' of the OINP-50- hOO instrument are |
ebout th%, which is within permlssible l_mltS-r DI S -

6. TIustrumen: for Testlng Paramagnetlc Resonance :ﬂ*""

"Millimeter Range Rad;osPectroscope With Pulsed” Soﬁrce of
Magnetic Field," by G. M. Zverev, I. B. Krynetskly, D M.

Litvak, P. V. Chernov, snd A. K. Shevchenko, Scientitic- Research
Institute of Moscow State’ University;- Moscow, Prlbory i Tekhnl1
Eksperiments, No 5, Sep/Oct 62, Pp 132- l3h s [

Construction and operation of rad;ospectroScope able to 1nvest1gmte
paramagnetic resonance on‘frequencies up to 100,0007Mc. are described.:’ -
In this device, the microwdve oscillations flrst pass through an atten=:..
uator before entering a round wave guide, inside of vhic¢h™is placed the
examined material. A section of the wave gulde is 'surrounded by a soie-
nold which produces a uniform magnetic field afound the tested sample.
The high-frequency energy, after passing over the 1nveot1gated sample,
is detected by a crystal, emplified and fed to the input” of triggered '
oscillograph. The trigger sweep i8 initiated by a ‘special ‘control system
after discharge of the capacitor bank through the solénoid. The control
system has provisions for changing the trigger delay time, sthus permitting
photograph of various sectlons of the spectrum.‘
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} . 1de system does not have a cavity resonator because at
the FEZSuXiZieguof SOyOOO to 100,000 Me it becomes smell and the qua11ty
factor drops. Such a resonator- free wave-gulde system has a wide
bandpass. Actual cross section of the wave guide 18 3.4 x 7.2 mm. The
wave guide and solinoid are immersed in a vessel with liquid nitrogen.
The solenoid is fed from & bank of 2 mf. electrolytic capacitors and produces
a magnetic field up to 80,000 oerstedss Paramagnetic resonsnce lines are
observed in the form of narrow pulses,, which are amplified before belng
fed to an oscillograph with a 10-Mc bandpass. . o

The peramagnetic resonance spectrum can be observed 1n sections by
varying speed and sweep delay and magnetic fieid 1ntensity._

7. Wide-Band Cathode-Ray Tube

"iide-Band Cathode-Rey Oscillograph Tube,’ by Yu. A. Akimov'
and B. M. Stepanov; Moscow, Pribory 1 Tekhnika EksperlmenteL
No 5, Sep/Oct 62, pp 128-130 .

. A cathode-ray tube designed to. take osc1llogra hic records of An-. '
dividual fast process with time resolution of 3,107~ gec 15 described -
in some detail. The beem deflecting system of this tube is in the - -
form of a line with distributed constsnts.”"The”déflécting'blétes are
in the form of a ribbon line with & wave impedance of’ 75 ohms, .- The end:*
of this ribbon line is matched with.a coaxisl Iine pass1ng through the
glass bulb. Such a deflecting system is free of reésonance characteristies
and does not displsy any appreciable ‘signal reflection at ‘the’ ‘Junction
of coaxial and ribbon lines. This two-beam: tube has two. 1dentical electron
guns and deflecting Systems. The electron gun’ is operated at an- accelerating .
voltage of 20 kv which ensures a trace width of about 0. 3 mm and a photo- ‘
graphing speed of 50,000. km/sec.' Diameteér of thé Screen is "L70. mm., To
eliminate any possible: distortlons of “thé’ 51gnal 'thé: tube ‘does not-utilize:
after-acceleration of thé beam. The electron. transit time through the
.deflection system of the tube is 3 lO lQ sec. . o

v

The upper limit of reglstered frequencies .18, 1, 560 Mc.il The tube
sensitivity with respect to plate deflecting. 51gna[s 170,045 mm/v, ,
thus permitting signals of any- polarity with amplitude up +to 1,000 v e
t0 be registered., - . ‘ P SRR

1
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Ultrasonics

R

8. Ultransonic Inspection of Rolled Products

"Flying Beem"; Leningred, Leningradskays Pravde, 15 Nov 62, p 4

The ultrasonic inspection device, UZUL, for detection of internal
flaws in rolled plates and sheets was designed jointly by the Chair of
Electroacoustics and Ultrasonic Technlques of the Tenlngrad Electrical
Engineering Institute and the Nizhne-TeglJ'QKLy Metallurgical Cqmblne.

For the first time in the world prcctlce, it became possible to
disclose internal defects with the aid of & "flying béam.' 'This device,
installed at the Nizhnyy- Tagll plant, automatlcakly out11nes the defects
at any desired scale, . B , . =

Dr A, V., Fremke, deputy rector of the 1nst1tute, staued that the o
Scientific Council will submit.this device for competltion for the Lenin
prize in 1963, S o o . . :

9. Ultrasonic Device Used To .Estimate MEat Yield of lee Plgs

estimatlon of Total Yield of Lard and MEat of. lee Cattle
With the Ald of Ultrasonics, " by P. Ye. Ladan cnd . G. F.. -
Bonderev; Moscow, Svinovodstvo, No 11, ‘Wov 62, pp. 30 3h

The Chair of Anlmal Husbandry AnlmaL, Chalr of Donskoy Agrlcultural ¥
Institute, has conducted a. series of experlments to deve op “methods . -
Tor estimating the meat-lard<yield of live pigs. .. It wa° found that N
the ultrasonic method for estlmating the thlckness of fat. layer of llve
pigs was the most accurate. The, ultrasonlc dev1ce TUK-2 was used 1n
this researcn. : N

13
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1I. ENGINFERING

Aerospace Resesrch. -
D

, RN

10. Collection on Automatic Checkout of Missile and_Aircraft Equipment

Avtomaticheskaya Proverka Oborudoveniya Samoletov i Reket'
(Automatic Checkout of Aircraft end Missile Equipmént), col-
lection of articles, translated by I. D. Alimov, eédited by
V. A, Bodner, Publishing House of Foreign Literature, Mbscow,
1962 216 PP

This collection, based on translations of articles published in the
foreign periodical literature from 1958 through 1960, is devoted to problems
of the autometic checkout of aircraft and missile equipment.  The book is
intended for specialists concerned with the’ exploitation ‘of aircraft and
missile equipment, for industrial workers who aée automatic’ dontrol systems
in checking finished products, and for instructors, aspirants, and students
of higher educatlonal institutions.

The editor prefaces the book with & desériptlon. Gf the prirciples
of reliability and the problems involvéd in the automatlon of equipment
control processes. "These problems include: (&) “the” generation of
test signals and their transmission to the ‘object” & control;*(b) measure-
ment o the response or output 'signals of £He object KON comparison of
the response with standard signals: (d) ‘analysis of the Tesults of the
comparisen and transmission of ‘thé ‘resultant” 51gnal t6 a programmer for
continuation or cessation of the checkout process; - (e) transmission ‘of
signals to search for the faulty and (f) 1nd1cat10n or*aisplay of the
results of checkout." .Due to the complex1ty of” the automatic control
system, a self-check operation is also’ necessary o’ perform all: the L
above operations, the system must include: (1) & signal generator,“‘"
(2) a programmer, (3) e logic device, (I) & self-check system; and
(5) a display unit." The editor examines the above elements of an auto-
matic control system in detail, explaining the purpose of each element
and its principle of operation.

The editor's foreward notes that the ‘erticles in this collection’
have been selected from the periodical literature and Prom ‘the works of
conferences so as to include the fundemental ‘problems” of “the sutomation
of checkout procedures with & minimum of reépetition of the general con-
cepts. The editor points out that "unfortunately, of ‘811 the materials
published in the foreign literature, rather few contaln asccounts of the
design principles and mathematical treatment of the problem of” automatic

control.,

14
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Te ropid deveiopment of t1is arca of sutomotic control  is, according
to the editor, clearly menifested in the ecppearance of a large number
o” vorks during the preparation of this collection (196L). These in-
ctude erticles describing equipment for the automatic’ checkout of the
Skyboit, remote controiled drones, and civil aircraft, as well as Informa-
tion on the use of sutomatic checkout procedw eés for the complex equipment
off Tlipght trainei. =@ simp'e rromnd electronic installations.

! sampling of the erticles which were translated for thls collection
Tollows: "Multipurpose Automatic Systems for the Checkout of Integral
Bomber-Navigational Systems and Missile Guidance Systems,”. "Automated
Testing Equipment for Weapon Systems,"” "A Mobile Apperatus for the Auto-
metic Checkout of the Bomarc System,”" "Bquipment for the Autometic Check-
out of the Po'aris Missile," and "The Demon and Norscan Checkout Installa-
tions." - '

Ltomment Thc editor exp1ains that, since’ the terminology X
in this new branch of engineering has not yet become standardlzed,
the collection may contain some terms thch 80 not. appear to. be
sppropriaie, transiations of. the Eng1lsh., A comparlson wes ‘made
between one of the original articles ( ”heckout and’ Countdovm’ of .
the Larger Spoce Probe Missiles, " by 'W. 0. Campbel] .New York, ‘w“”
Proceedings of the IRE, Vol 48, No L, Aprll 1960, pp. 728—73&) and .
the Russian translation. The terms 'space probe missile™ and
"missile” were translated as "kosmlcheskaya rekete! ahd ‘rekete, "
‘respectively., On this basis, the term "missile™ has. ‘been’ used as
2 translation of the Russian "reketa' in the preuent 1tem, a]thounh
the Russian word. snaryﬂd 1s, in » otrlct sense, closer to mlssite.'

The translated articles are devoid o any edltorlal comment
with the exception of one footnote used to clarlfy a p01nt 1n
the text./ . _

Computers, Automatic. Control EnéineEring__

11, Automatic Ferrite Core Sorting Device . . .

"A Reliable Checker"; Kiev, Pravda:Ukrainy,'E Deci6é;Ap lff”T.w

The ferrite cores used in the memory of electronic computers are
extremely small, and their sorting tekes a longer time than their pro-
duction. This bottleneck has been successfully eliminated by personnel
of the laboratory of nuclear electronics of thé Institute of Fhysics,
fcademy of Scilences Ukrainian SSR. They heave developed an automatle
machine for mass sorting of the ferrite cores for memory devices,

15
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It tokes only e second to checl the core.  Duting this time, the
meehline pesses through the core o serles of pulccs;'*nd ) loch dCVlLe
in “he instrumeny determines, 9ccodenp to'the measurement. results, to
waich of eight stondord grades the pariicuiar Ccrritc be]ongs. '

12, ‘NeW'Scientific Center‘in Perm

~ "New Sc1entific Center"; Baku, Izvestiya VUZ, Neft‘ i Gas, No 11
Nov 62, p ' '

_ A scientific- reuearch institute for conurol compu;ers and systems has
been established.ln Term, :

" Tt is already in operaticn snd in several years will bécome one of
the largest scientific institutions in the country. The machines and
systems created by the institute will be uSed In"all branches of the
netionel economy. The institute will carry ‘out thédretical and: experi-
mental work in engineering cyberneties, ‘qill conduct reséarch on produc-
tion processes aimed at optimization, and will’work on’control algorithms.,
Its work will also include scientific research, pIanning, design, and
technological projects aimed at creating ‘control computers ‘and- systems for
general industrial and specialized app1ications.‘ Experimental models of
the machines will be produced.j

‘The task of the institute include econdmic research on the effective-
ness of specialized machines and systems in various branchés of” industry
and cooperation with the divisions of mechanization and autdmation of

"entérprises and with inventors working in this field.

The conduct of the institute 5 operations necessiiaﬁes fHe establish-
ment of 17 divisions and 16 1aborator1es, and’ the lnstluLte v1li employ
more than 1,500 persons, RO RNE

Be51deo the scientific laboratories and‘design bureaus, there
will be an experimental buse for producing and.. testing the control com-
puters and system models., These complex cybernéfic devices will be
able to cope with hundreds of parameters and’ automat1ca1ly prov:de
for the optimum conduct of technological ‘processes, . There will also
be a computer center to serve the needs of the institute's laboratories.

16
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13. Great Domond For New “omputcrs-

"Cool Responsc o Innovation,” by S. umoJcnskiy, Vil nyus, o
Sovetskeya Litva, 28 Nov 62, p 2

Under the guldance of Prof L. KauJakis at the Kaunas Polyteohnice.,'~‘
Institute, an anclog computer was designed to control theperformence
of electric power networks. This analog computer is the first of.
its type ever used in USSR and is now:successfully employed:. An- control-
ling power distribution in the Lithuanian Power. System. A similer. ..
analog computer is being prepared for the Moscow design institute
'Glprokommuencrgo. '

Engr D. Kotilevskiy states that the only plant in the nation R,
that menufacturcs similar, but less advanced, -computers is notr... .. ..

capeble of satisfying the needs of industry or educational institutes.'f“'

For this reason, the "Soyuzglavenergo' is obliged to-reject.meny
orders. It is considered expedient to’ organize another enterprise
for menufacture of analog computers of the Kaunas type. The annual
demand for 'such computers may be as high_as~20r3Q;per¢yeax,_,j_“.

1k, Ncw CompTet mJec sronic Computer

"In the Belokancnnyy House H Moscow, Komsomol'skgya Pravda,,bgif'Toity
1 Dec 62, p 1 =

A most complex electronic device,_"Sirius, 15 now in process of
ssembly &t the Belokamennyy House ovérlocking :the. Dnepr .River.. The

expanSion of the term "Sirius" reads: A System for the Measuring. and. .-
Recording of Conuvol Information and Signalizing.

At the test stend, ore can see a-meze: of wiring, mysterious
flickering of miniature bulbs, and & number of drafting desks. .
The engineers Konstantine Belousov (leader of the group), Tat"' yana
Reagozina, and Viktor Keustov have developed new logic elements for
the "Sirius. B

RN

15, Use of Compuuer Facilities

"Fuller Use of Compucer Facilities," by S Viktorou, Moscow, 7
Ekonomiche k@ya Gazeua, 1 Dec 62 p hO .n\uo\;;_ﬁiu S

; w

The followino siﬁnificant excerpts -are taken from the article.n ;;gft

"The number of computer-mechanized installations (computing
centers, factorics, plants, and bureaus) hadsrisen to almost 5,000.
Computer facilities are distributed among the branches of‘the_national

L ;7,;;[ﬁln :
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cconomy as follows: industry, 60%; transportetion and communication,
1h<h ;s agriculLure, €%; the system of Gosbank and finencial organs, 6p,

construction, U4%; trade, 4%h; and others, 6%.

"During the Seven-Year Plen, production of calculators and com-'
puters increased 350 = 370 percent. . .

"A very important development in computer engineering is the
production of different types which incorporate high-speed electronic. -
end magnetic elements, as well as & series of units- with card program-
ming as the principle of control. ‘ e .-

"The introduction of new computer facilities makes poSSible ‘the
organization in the current Seven-Year Plan of 6,500 machine-computing
stations and bureaus and more than 400 computing centers. T

"The full use of computer facilities ie 8" serious national economici;{
problem. Its solution would meke it possible.;w - e

"1st -~ to at least triple the’ output of computer-mechanized work5L f.

(vy improving the use of existing equipment and transfering the com~
puter-mechenized installations to a two-shift operation),{u

"2 -~ to increase by approxﬁmately SO% the efficiency of the come
puter operators; Do o .,,M,fg,;ﬁ,, fel

-

"3d -~ to apprecisbly decrease the cost of production,f I

"hth -- to release capital for the production and aquisition of
computer facilities. o S G

about order in. the use of computer facilities . B e S

16. Russian Robots G e

"Conversation With e Machine"; Tashkent, Pravda Vostoks, . . -
16 Nov 62, p 4 . ==

Scientists in Moscow, Xiev, and Tbllisl are working on the"
problem of a "closer” relétion between men and machines.. In:the; -,
Moscow Institute of Automation and Telemechanics,- "an idea o: young
mathematician E. Bravermen, based on a vnique visual course of T -

nstruction for a machine, has become a reality¢ DR TR

| 18_ ¥
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Georgisn scientists have built & truck "which cen be controlled
by ordinary commends: forward, left, backwerd, faster, ete. It is
interesting that the sensing unit of the machine, tuned to a certain
voice, will not respond to & voice with & difrerenc lebre.

"It is true at present that the nmunber of ‘commends which’ the
:echine will distinguish is limited. But the scientists aré om™ -
uhC right track. Research on a oystcm of ‘control of a machine
unrouuh spoken command* has produced a maJor revolution in automa-

blonn

e e

17. New Small Electronlc Computer

"Promin' Electronic Machine," by S. Tsikore (RATAU correspond-‘.:
ent); Kiev, Prevds Ukreiny, 23 Nov 62, p 3 - N

The digital computer Promin', recommended for series production,
occuples a special position in the family of electronic mechines? It
solves problems which are economically unsuited for large electronic S
computers and impossible or too long for desk celculators<: Promin*” & -
requires only 5-10 minutes to find the solution -of complicated system°i*¢“
of differential and linear algebraic enuations which are” encounuered :
daily in radio engineering, mechanics, and other fields of: science.~~“ ol

Promin' is fully equipped Wlth semiconductor elements and,tbeing
characterized by hlgh reliabllity, is simple in operatiOn.' One- special- '
ist can operate.it. The programs and date are fed in by ‘meens of a Vi
deck of punched cards.  Promin' operaxes on a cit y power: supply and““
does not use any more power than & televisidn set. ~“f» ‘ Bl

"Our engineérs long ago'dreamed of such a machine, S8ys the
president of the State Reception Commission, Academic1an A. A,
Dorodnitsyn. "The ba51c value of Promin', as I'see- 1t, 187 in” solv1ng‘
provlems encountered in’ everyday work by proJect englneers, strucuuelﬁ e
engineers, and scientists. That is why the nev electronic computer R
will be of invalueble help to them.

"The great service rendered by the bullders of Promin' -- the
sclentific associates of the Imstitute of Cybernetiés of the Acadety .
of Sciences Ukranian SSR, supervised by Acedemician of the Academy
of Sciences Ukranian SSR V. M. Glushkov ~=.i5 that.the: development -
and installation of the machine were. accompllshed 1n an unprecedentn
edly short time, less than & year." -~ con T

. G aen e s e
B .
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16, Secondary School Students in Rige Studying Electronic Computers
Moscow, Uchitel'skeyea Gazceta, 1 Dec 62,‘p 3 |

The caption of a photograph of en ldentified computer contains :
information to the effect that, recently, senlors of the secondary schools
in Rige began & 3-year industrial course in electronic computers at the
latvian State University imeni P. Stuchka computing center. They are ‘~
studying the fundementals of mathematical programming end the operation
of computers. They will finish the course as laboratory technicien
Programmers .

19. What Computers Are Doing

"Electronic Mathematicians," A. Tibanova; Moscow, Trud, ol Oct
6C,ph'

The article concerns the work done at the computing center of Moscow B
State University by its two computers, "Strela" and "Setwun'." " "Strela" '
is presently engaged in problems in electrodynemics in the field of =
geology. Analyzing experimental data on electrical and magnetic fields
of the earth, it is determining more suiteble methods of drilling into
the earth for minerals. _

"Setun'," in an adjoining room, is working on & variety of projects.
Although con51derably smaller than the large camputers, it is- still a
very versatile machine, doing such things as. calculating flights of
interplanetary vehicles, determining more efficiént operations in the
sugar and textlle industries, and analyzing crystals of mﬁnerals such "
as rubiles and emeralds. According to the author, this lamter work is
being done at many computing centers throughout the country. ‘

A distinct edvantage of "Setun'" is that it reqnires only 2 minuteb
to resdy it for operation, as compared with several days for the large 'f
computers. This computer is widely used in ‘higher educational institu-‘ ‘
tions and scienoific~research Institutes. S S

20. New '"Minsk-l" Electonic Computer .

Moscow, Ekoncmicheskeye Gezeta, 10 Nov”62, p 28

A picture of a '"Minsk-1" electronic computer is shown, with the
following caption:

"The Novosibirsk Electrical Engineering Tnstitute hes acquired a
"Minsk~-1" electronic computer. It has been instelled in the bullding
of the recently organized Chair of Mathemetical Computing Instruments

20
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and Bouipment. In 1963, the institute will turn out the first group

of young specialists in computer engineering. The presence of the

mechine will enable the students to betier master thelr future specially.
It will serve the VUZ computing center and the industry of “the Novosibirsk
Council of National Economy. In the picture: Engr Dong Ding Kim (at>
Jeft) end laboratory technician Vledimir Rekov meke adjustments:on the
"Minsk-1" machine in the computing center of the institute."”. 3

21, Computers for Repgulating Temperatures

"Birth of an Electronic Brain," by N. Teterin; Moscow, VeCn~
ernyeye Moskva, 26 Oct 62, p 2 : ¥

A new line of electronic computers, the "Amur" ;-- successor to
the "Mars,"” is now in existence. The first experimental model, nick-
named. "Martian' by those who built it, was,turned_out by the Energopribor
factory. The new computer is superior to the "Mars" in several respects:. .
semiconductor elements heve repleced mechanical contacts, it is smaller, -
and its construchon is simpler. o - T TR

These machines are designed spezificelly for use in regulating
temperatures in the refrigeration industry, and, according to the
author, Jjust one of them will save the government thousands of rubles.

22. thimal Paremeters of Dlgital Computing Eqpigment With Given '

"Selection of Optimal Parameters of Dlgltal Computing Equlpment
With a Given Accuracy,” by V. A. Brik; Moscow, Izvestiya Akademll
Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk: Enerzetika i Avtomatlka
No 5, Sep/Oct 62, pp . 123*130 . e Chrot e i

In the de51gn of: dlfferent specialized digital computing mechanisms,
after the mathematical method of solving the -given problem has:been- de-vwi
cided upon; the problem arises as. to the optimal. paremeters:of. the equip=..
ment which guarantee an extremum-of some crit erlon,ofppptimality.-,A PR
successful solution of this problem maekes it possible to reduce costs
and complexity, increase reliability and speed of operation, and make
the operation of the digital equipment ea31er. R o .

The author first derives an algorithm for: ,he operation of the
equipment and then considers the:problem.of selectlng ts optlmal para-
meters. He sums up his findlngs as fOllOWS. I I

2l
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“Tn the exemple of a digital computing mechanism, solutions to the”
problen of defining its optimel paremeters are indicated for e given )
clgoeithm.  The optimel parameters guerentee an extremum of the c'elec- -
ted criterion of optimelity. '

“In 4he solution og the indicated problem, the optimality of the
digital mechanism cen be evaluated by various criteria of optimality -
appearing as functions of the desired parameters and taking into account
those features of the equlipment which, in a given case, result in the
greatest value. ,

"In the seclection of optimal parameters, it is necessary to take
into account the limitations placed on the parameters end the charac-
teristics of the computing mechsnism. One of the most important is
the tolerance of error in the computation.

'It should be noted that the actual method of selecting optima]
parameters, iie., the method of solution of the problem and formulsa-
tion in general form, given in the first part of the article can be.
modified for each particular case, since it depends on the computing
mechanism being considered, its algorithm defining the reqnlrements,
and the accepted criterion of optimality." S

23. Cybernetics: Address Language

"Completeness of Address Language Procedures" (presented by .
Academician V. M. Glushkov, Academy of Sciences: Ukrainian SSR),
by K. L. Yushchenko, Institute of Cybernetics, Academy of
Sciences Ukrainien SSR; Kiev, Dokla@z_Adademii Nauk Ukrainskoy
SR, No 10, 1962, pp 1305-1307 . ,

It is shown in the article that "sddress 1anguage” information con-
cerning not only actual conditions of the problem, but also <the type
of problem itself can be related to the initial information. The ' .
algorithm can be written in generasl form, independently 'of the: sproblem -
solved. The address language allows traunsference of an arbitrary :
amount of initial 1nformation to the address storage. BRI E L

[ . ,
R

ok, Analysis of Linear Systems by Use of Noise Functions

"Analysis of Linear Systems by the Method of Noise Functions,.”
by G. P. Molotkov; Moscow, Izvestiys Akademii Nauk SSSR, .
Otdeleniye Tekhnicheskikh Nauk: - Energetike i Avtomatiks,

No 5, Sep/Oct 62, pp 59-65

22
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A method is described for the study of uniform and nonuniform linear
systems with uniform random signals by functions called "weighted noise
functions" of the system. Introduction of noise functions mekes pos-
sible the shortening of the amount of computation in the case in which
several incoeming signals are acting on the system. The possibility of
using the two-sided transformation of Laplace for regular outgoing
signals is indicated. An example is given of the use of the method of
noise functions for determining an optimal value of & time constant in
a servo system vhich guarantees the least sum of mean square and dynemic

Crrors.
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27. Uniqueness of Optimsl Control in Discrete Systems.

"The Question of Uniqueness of Optimal Control.in Discrete . =~
Systems," by R. Gabasov; Moscow, Izvestiys Akademii Nauk SSR,.
Otdeleniye Tekhnicheskikh Nauk: Dnergetika 1 Avtomatlka, L

No 5, Sep/Oct €2, pp 99-106 ‘ D

The article concerns the behav1or of a. control system as exnregsed
by the difference equation . x(n + 1) =Ax(n) + bu(n), x(n) = {xl(n), ,
xa(n), ..., x4(n)}, © = {by ba,..., by} vhere x(n) is an imaginaty
vector in phase space, A is a constant nonspecial matrix; b is some
vector, and u(n) is a scalar function of a discrete argument n.

The problem of optimal control for a high-speed condition may be
stated as follows: Given an initial point x(0) = {x ( 2,..., xz(o)}
it is required to find the group of control variables U (n = 0,1,
Cyeeey Kg 1), such that the trajectory of the system "arrives at the
beginning of the coordinates in the least possible number of steps K.
Then the value of ufn) is obtained, subject to the condition

u(n){ S1, n=0, 1, 2,..., K- 1.

28. Optimization For Arbitrary Control Action Dispersion

"Synthesis of One Class of Optimum Systems," by V. N. Zhigulev,
Moscow; Moscow, Avtomatika i Telemekhanika, Vol 23, No 11,
Nov 62, pp 1431-1438

The problem of synthesizing an optimum system is considered from
the point of view of minimum mean square error at a glven moment of time
for the case where the limitation of the dispersion of the control action
occurs at an arbitrary moment of time. Since this evolves into a typical
problem for & conditionsl extremum, the solution of which involves two
stages (solution for absolute éxtremum for the Lagrange functional and’
finding the unknown Lagrange function by the compliance of the obtained
solution with an additional condition) and since the solution Of the
problem by the classical method is difficult, methods of the dual-
equation theory are used here.
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25. Approximation Method for Automatic Control Systems With Variable
Parameters

"An Approximation Method for the Study of Automatic Control
Systems With Variable Parameters," by V. M. Ponomarev; Moscow,
Izvestiya Akademli Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk:
nergetika i Avtomatika, No 5, Sep/Oct .62, pp 77-61

Analysis of automatic control systems with variable parameters 1s
made very difficult since, in the general case, it is not possible to put
in analytic form the general solution of differential equations with
varisble parameters expressing the dynamics of the system. Solodov in-
dicated that in the study of systems with variable parameters it is
advisable to use a pulse transfer function of the system (“Elements of
the Theory of Linear Systems With Variable Parameters," Tr. AIA imeni
Dzerzhinskiy, 1958). However, even an approximation by meens of well-
known methods of pulse transfer functions for high-order systems fre-
quently has a large amount of computation connected with it. :

This article presents a method for approximating the solution of . .
differential equations with variable coefficients in which it is possible
to find fairly easily an analytic expression for a pulse transfer function
of the system. . L

26. Optimal Dynamic Control Systems Fxpressed by Finite Equations -

"Finite Equations Characterizing an Optimal Dynamic System,"
by A. N. Sklyarevich; Moscow, Izvestiys Akademii Nauk ‘SSSR,.

Otdeleniye Tekhnicheskikh Nauk:. Ene¥get1ka i Avtomatlka, e
No 5, Sep/Oct 62, pp 82-88 , S i

The most serious problem in the theory of automatic: controllis that
of synthesizing an optimal dymamic system. At the present time, its -
solution is commonly based on the criterion of a minimum mean square
error. In gpite of the relative simplicity of the general solution of
the problem with such a criterion, the search for a transfer function of i
an optimal system involves complicated transformations. connected either -
with integratdon in the complex reglon or with the solution. of 1ntegral
equations.

The author presents e different method of defining a.dynamic system
which guarantees a minimm mean square error... This method is.based on the
use of an optimel transfer function in the form of the sum of an integral
part and simple fractions and on the search: for all: parameters 1nvolved
by means of the bolution of algebraic equations.. - Lo -
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29. Discrete Automatic Optimizer Tested

"A Discrete Autom:tic Optimizer. II.," by Ts. Ts. Paulaugkas,
Moscow; Moscow, Avtomatika i Tclcmekhanika, Vol 23, No 11,
Nov €2, pp 1497-1500 '

A description is given of a control installation consisting of two
sections, a controller using a program-controlled matrix distributor and
a discrete automatic optimizer which operates on the basis of an algorithm
described in the first part of this work (Avtomatike i Telemekhanika, Vol
23, No 5, 1962). Some results are also given of an experimental operatlon
of a model of the automatic optimizer, which can perform up: to 185 operatlons
per second. The model contains 420 P15-P16 triodes, 20 P-1l triodes, and
900 DOV, DIOD diodes. The resistors are all type MLT-O. 5, and the capacitors,
type KTK : i

The prOJect was assigned by A. A. Fel'dbaum, and the assembly and
operation of the model of the optimizer were done with the aid of A. V. .
Kalinina, T. A. Stepakova, V. S. Nekrasov, V. P. Golyshev, I. N. Bocharov,
and V. A. Zlochevskiy. . : . .

30. Analytical Design of Controllers

"Analytical Design of Controllers. V. Further Development of -
the Préblem," by A. M. Letov, Moscow; Moscow, Avtomatika i. - ..
Telemekhanlka, Vol 23, No 11, Nov 62, P lhOS lhl3 '

It is ‘'shown that the nonclaSSLcal variation of the problem fonnulated
here can be simplified by employlng the general idea of.F. A. Vslentayn
(source not cited). The basic equations are derived by the. Bellman® (source
not cited) method of dynamic programing. The formal solution’ obtalned
here suggests further study of convergence, satisfaction;of Sylvester
criterion, sign determinability, and positiveness of functlons, preferably
with the- use of analog computers. : . P

31. Transfer Functions and Stability of. Systems Wlth Llnearly-VarlabTe
Parameters S . : o : ~

"Transfer Functions of Automstic Control Systems With Llnearly

- Variable Parameters," by V. K. Semenikhin, Leningrad; Moscow, .-
.Aﬂtomatlka i Telemekhanika, Vbl 23, No ll, Nov 6;, pp 421 lh30
Those systems are con51dered in whlch certaln coefflclents representlng
known time functions change linearly with time,:.while other such coefficients
are represented by polynomials of finite order. In such a case, the %transfer
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Tunciion satisfies a lincar differential. equation of the first oxder, which
can alvays be integrated in quadratures, the treatment of wahich is fre-.
quently less difficult than a direct solutilon of the original OLETerontlaT
equation. ' o

It is shown that, for the automatic control systems with lincarly _
variavle coefficients, stability is contingent upon a limited interval of
time of obsecrvation.

The transfer functions arrived at here cannot, in the general case,
be expressed by elementary functions, which reduces the poésibility’of
practical application of the obtained results for solving concrete prob-
lems. However, if the reaction of the system is considered for only one
or several observation times, the obtained transfer functions can be used
more practically than an approximate solution of the orlglnal differential
equation. Furthermore, the study of the behavior of the transfer functions
with respect to a complex variable for all time values ‘affords the POs-
sibility of determining the stability of systems w1th varlable parameuers.

32. Sequence-Variation Algorithm for Relay Switching Regimes ‘

"Changing the Sequence of Sequential Machines and the oynuhCnlS o
of Relay Circuits," by M. A. Ayzerman, L. A. Gusev, L. I. ~ =~ =~
Rozonoer, I. M. Smirnova, and A. A. Tal;, Moscow; Moscow, ~ o
Avtomatika i Telemekhanika, Vol 23, No 11, Nov 62, pp 1&05 1401

An algorithm is devised on the basis of the minimum number of states
of a sequential machine which operates at a giver .rate (fast) and repro-.
duces a given sequential machine which operates at a rate slow determlned
by discrete steps in the variation of the input condlulon. "It is shown
that this algorithm can be used to reproduce various meichines of the
sequential type and is thus suitable for the_synthesis of relax“circuits.

K o

33. Optimum- Redundancy Where Relisbility of Rcdundant Operatlon Io NOu -
Absolute '

"Determining the Optimal Redundancy of a System With TImpaitment
of Sections During Redundant Operation Taken Into Account,"

by A. L. Raykin, Moscow; Moscow, Avtomatika i Iblemekhanlka,
Vol 23, No 11, 1962, pp 1536,1541

Drawing heavily on cited English-language sources  (particularly Black
and Proschan, Operations Research, No 5, 1959; Geisler and Karr, Operations
Research, No L, 1956; and Kuhn and Tucker, Proceedings of the Seccnd Rerkele;
Symposium on Mathematlcal Statistics and Probability, pp h81-h92, Berkeley,
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1951), this work considers the problem of determining (from theApoint ofl
view of reliability) the optimum nunber of redundant sectlons of various’
types, where total-welght, volume, and cost restrictions are enforced.

34, Parameter Adjustment Limits in Discrete PI-Controllers

"Some Bloc, Diagrams and Dynamic Characteristics of Digital
Controllers," by 8. N. Diligenskiy, Institute of Automation
and Telemechanics, Moscow; Moscow, Avtomatiks, i Telemekhanika
Vol 23, No 11, 1962, pp 1h451-146kL

Some block diagrams are given of experimental models of dlgital ,
PI-controllers built on the basis of research work done ‘at the Institute
of Avtomation and Telemechanics in Moscow. Thie disdussion covers the -
dynamic characteristics of these models and the limit of parameter
variation during adjustments when the characteristic of the actuating
motor is nonlinear.

It is found that a proportionsl-integral law of control -can be
arrived at with a certain degree of accuracy in discrete form on the.
basis of a unitary code. This form of control lsw affords the pOssibility
of designing controllers on the basis of digital engineering unlts. ‘The
designs presented here can be used w1th either variable speed or constant-
speed motor. : e : :

In the ideal discrete PI-controller, only the upper limlt of the
frequency characterist fl yjay is limited, whereas in the discrete PI-
controller there are the additional upper and lower’ llmlts for the entire
range of the output signal amplitude.’

The range of variation of the parameters during adJustment is practically
unlimited; the method used to vary the proportionality and integrating time
constant determines the llmlts imposed on changes of frequency and output
signal amplitude. - :

Ye. K. Krug was consulted in this work.
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35. 8elf-Oscillations in Piecewlse-Linear Continuously Automated Systems.

"on the Accurate Determination of the Self-Oscillations of

Piecewise Linear Continuous Systems," by Ye. N. Rozenvasser, - ;‘/H Q.
Leningrad; Moscow, Avtomatika i Telemekhanika, Vol 23, No 11, -
1962, pp 1414-1420 - I

It is shown that, in the determination of the self-osciilations of | -
piecewise linear continuous systems by the step-by-step method, the case | I
necessarily arises where the determinant for the initial conditions of
linear system which corresponde to the self-oscillation is equal to zero.
In such a case, certain additional correlations exist which afford a con-
siderable simplification of the transcendental equations of the periods.

F. R. Gantmakher was consulted in the work. R

36. Subprogram Checks Accuracy of Information Transmission and Reprocessing
of Addresses o )

"Standardized Subprogram for Checking the Transmission of L
Information and the Reprocessing of Internal Addresses (60 SP\ "_ a
by Ye. A. Zhogolev, Sistema Avtomatizatsil Programmirovaniya :
(A System of Automating Programming -- a collection of articles),
Moscow, 1961, pp 52-68 (from Referativnyy Zhurnal -- Avtomatika s
i Radioelektronika, No 9, 1962, 9-1-17 Zh)

A program devised for group transmissions of information incorporates
also a check on the accuracy of the transmissions and provides a'change
of internal addresses with introduction of information into the operative
memory. A check addition is used to check the accuracy of the transmissfons.
A brief description is given of the steps involved in the program and of
the completed program for checking the group transmissions and for repro-
cessing the internal addresses. A logic circuit 1s introduced: for the
subprogram in operator form, and the program with necessary constants .
is described. The program is distributed in three sections of theé memory’
gg thilscandardized subprograms of the Strels machine and occupies about -
cells. : : ’
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37. Standardized Subprogram for Checking Computations

"A Standardized Subprogram for Checking Computations," by
Ye. A. Zhogolev, Sistema Avtomatizatsii Programmirovaniya .

(A System of Automating Programming -- a collection of art-
icles), Moscow, 1961, pp 181-187 (from Referativnyy- Zhurnal--
Avtomatika i Radioelektronika, No 9, 1962, 9-1-17 Kh)

The subprogram provides a check on the process of computatlon by - ..
successive steps. After each step check has been made, a sum value of the
entire checked body of the memory is obtalned; and after a second checking
procedure has been carried out, the checked sums are compared. If the:
checked sums do not agree, a third check is made. If no agreement is forth-
coming with the third check, the operation is discontinued. The checking
nrogram is automatically subjoined to the checked program with the first -
instruction. The checking process is determined by the time of one check
(3-5 minutes on the Strela computer). The entire process of computations
is divided into stages by means of so- -called "shift-to-check" commands. :
The checking process and the commands for the delivery of results and for
shut-down are given in the check table, which subjoins the subprogram
to the to-be-checked program and introduces the subprogram check at the
beginning of operations. The loglec circult of the subprogramis given.
The memory, including the checking subprogram, comprises: 0070 plus 3n
cells, where n is the number of shift-to- check commands. - » »

38. Analyzing Subprogram Provides Inverse Solutlon of Comgiled Program

"An Analy21ng Program," by Yang Fu-Tz'un, Sistema Avtomatlzat81i Ton
Programmirovaniya (A System of Automating Programming -=-.a. collec-
tion of articles), Moscow, 1961, pp 168-181 (from Referativnyy.
Zhurnal -- Avtomatika i Radloelektronika, No 9, 11962, .9~ l 18 a)

The analyzing program solves the inverse problem of the programming K
program, i.e., it retraces the logic circuit of the analyzed program and::
the initial information on arithmetical operators. fed to-this logic circuit.
The analyzing program affords the possibility of determining the dccurdcy:

. of the organization of the asnalyzed program and can also be used to: examine

an already completed program. The analyzing program consists of two parts:
the first part breaks down the examined program into operators of various
types, and the second part restores the original information on the arith-
metical operators, that is, restores the concrete formulas containing each
of these operators. An algorithm for restoring the logic circuit is given.

The obtained logic circuit was in satisfactory agreement with the
original.

The switch-over to the analyzing program wa.s done by means of & .
standardized subprogram. ' . :
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"Auxiliary Storage Units and a Storage Unit for Processing
Nonstandardized Operators,' by L. S. Nefed'yeva, Sistema
Avtomatizatsil Prograrmirovaniya (A System of Automating
Prograrming -- a collection of articles), Moscow, 1961,

pp 34-88 (from Referativnyy Zhurnzl -- Avtomatika i Radio-
elektronika, No 9, 19¢2, 9-1-18 1) _

A description is given of an auxiliary input unit for a programming
program used to compile a brief loglcal arrangement of the program on the
basis of the initial information and a storage unit for nonstandardized .
operators. Two types of nonstandardized operators are. distinguished.
Operators of the first type .represent different parts of the program stored
in random addresses and having standardized structure.. Operators of the.
second type are always derived from a logic circult and have a number.
Nonstandardized operators of the second type consist of single commands
(input, output, switch control, etc.); they are not derived from a logic
circuit and are described by a single command. When the storage unit '
for nonstandardized operators completes its operation, all the non-
standardized operators are incorporated into the semiprogram in the
order of their sequence in the logical arrangement, and all the absolute
constants of these operators are incorporated in the general body of
constants.
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40, Cybernetics in Ingineering Problems

"On the Use of Cybernetic Techniques in the Synthesis of
Mechonisms," by D. M. Berkovich; Doklady L'vovskogd Polite- "
khnicheskogo Instituta (Reports of L'vov Polytechnic =~ - = *
Institute), 1961, No 1, Mekhanike (Mechanies), pp 80-83

(from Referativnyy Zhurnal -- Avtomatika i Radloelektronika,
No 9, 1962, 9-2-1 8) T

The fact that the most accurate solutions of problems involving
the synthesis of mechanisms can be obtained by the use of-cybernétic
techniques is demonstrated by an enumeration of all the steps in-the -
total synthesis of a mechanism, nearly all of which require -consider-
able mental effort. The cybernetic approach is aimed at finding the -
optimum variations of the kinematic arrangements through &n examin- * -~

ation of the greatest possible number of srrangements which:combine -, -
the elements which make up the mechanism. Two variations: of the - "

synthesis are possible: (1) the role of the machine is reduced- to
a rapid and precise analysis of the many variations suggested by the

human, the analysis remaining up to the human; ‘and (2) all:the oper-v '

ations of the analysis and of the synthesis of the mechanisms. are.
carried out by a machine, as well as the formulation of’ the basic ?*
quantitative and qualitative indexes of the mechanisms. W i

Sy f

Since, in the use of cybernetic machines, the prevailing method
of reporducing structural groups of mechanisms is unrelisble, it is
suggested that stuctural groups be considered as they are in the case
of a kinematic analysis or analysis 01 forces of mechanisms.

41, Core Size in Magnetic Logic Element Under Mixed Ioads

"On the Operation of a Magnetic Logic Element on an Active-
Inductive Load," by V. S. Podlipenskiy, Izvestiys Kiyevskogo
Politekhnicheskogo Instituta. Sbornik Trudov Aspirantov:
Elektrotekhnicheskogo Fakulteta (News of the Kiev Polytechnic
Institute. Collection of the Works of Aspirants of the 1
Electrical Engineering Faculty), No 1, 1961, pp 60-T7 .

(from Referativnyy Zhurnsl -- Avtomatika i Radioelektronlka,
No 9, 1962, 9-2-16 t)

An examination is made of the operation of a magnetic logic ele-
ment based on & half-wave circuit under an active-inductive load, and
an analysis is made of its operation in both coincidence and anticoin-

cidence regimes, for which the equations are derived. Unlike the case
of an active load, when the load 1s complex, the current il the control
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circuit can, during the demagnetization of the core, greatly exceed the
coercive current. It was found that, in the case of the complex load

(active-inductive), as well as with an active load, the amount of steel |

in the core was directly dependent on the average load intensity and
indirectly dependent on the values of the saturation induction (H,),
the supplied frequency, and the efficiency factor. Furthermore, the
emount of steel in the core weas found to be directly dependent on the
modulus of the totel impedance of the active circuit and inversely
dependent on the amplitude of the active voltage.

L2, Temperature Stabilization in Magnetic Amplifiers

"A Method of Stabilizing the Temperature of Magnetic Amplif-
iers," by N. M. Tishchenko, Trudy Moskovskogo Aviatsionnogo
Instituta (Proceedings of the Moscow Aviation Institute),

To 139, 1961, pp 142-151 (from Referativnyy Zhurnal --
Avtomatika i Radioelektronika, No 9, 1962, 9-2- 28 l)

A procedure is considered for stabilizing the temperature of a
magnetic amplifier by introducing temperature-compenseting- menbers .into
the mixer circuit or into the feedback circuit. In the first case, the

shift of the characteristics of the amplifier is guaranteed; and in the

second case, the steepness of the characteristics is changed. Graphic
methods are given for computing the stabilization of the mixer- and the

amplification factor.

43, Advantages of Thyra+rcn Relay Over Electromechanical Tvpe

"Thyratron Timing Relsy for Relay Protection and Systems Auto-
mation,"” by P. S. Rolembiovskiy and Yu. Y&. Mezhennyy, Sbornik -
Nauchnykh Trudov. Institut Avtomatiki Gosplana USSR (Collectlon
of Scientific Works. The Institute of Automation, GOSPLAN, '
Ukrainian SSR), No 2, 1961, pp 139-146 (from Referativnyy - -
Zhurnal -- Avtomatika i Radloelektronika,‘No g, 1962, 9 -2-35 m) -

A description is given of a model of & tlming relay with low input -
requirements, good temperature stebility, no mechanically moving pa;ts o

and other advantages over ordinary electromechanical timing relays."
This relay also has the advantage of being able to recover rapidly in
the event of a control-signal cutoff beifore the relay is operated.
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The description includes timing relay cirecuits for voth DC and AC.
with the following general characteristics: = 220 volts for the DC relay,
100-127-22C volts for the AC relay; a time lag of 0.25-4.0 seconds
(plus-minus ).l second spread); admissible temperature gradlent of .
ambient medium of minus 35 to plus 35 degrees centigrade; lower power
requirements than electromechanical relay; requires no clock mechanlsm,
provides great number of switching operations (0. 5~ 1.0 min), provides
increased substitution of resistances and capacitances of the RC circuit;
and can be designed for ranges of 0.0-4.0 seconds, 0.0-10.0 seconds,
or 0.0-20.0 seconds for use in relay protchlon.

4, AC Induction Motors for Actuating Automated Eqpigmeﬁt

. W
"The Two-Phase Induction Motor As an Actuator for.Low-Power .
Automation Systems," by T. N. Pavlenko, Trudy Instituta = - -
Energetiki AN LatvSSR (Proceedings of the Institute of Power .,'
Engineering, Academy of Sciences Latvian SSR), No 12, 1961,

pp 209-224 (from Referativnyy Zhurnal -- Aytomatika i ‘
Radioelektronika, No 9, 1962, 9-2-43.N) . o &' o

A comparative analysis is made of two classes of. motors (with hol-
low and .shorted rotor) on the basis of their characterlstics, as well . =
as an analysis of the control circuits.. The.analyses are based on f;‘A.y
experimental data. '

It was found that two-phase induction motors with hollow rotor are
not the only type suitable as: actuators in autometic systems since, .
with appropriate choice ‘of parameters, it is possible to- de31gn ‘and
induction motor with shorted rotor whlch, on, the basis of. dynamlc char-
acteristics (time constant), is on a par with, 8 DC motor..ﬂi O

Distortion of “the motor characterlstics can be avoided by introduc-
ing an additional resistance into the rotor circult through 8, magnetic
amplifier (with a bridge circuit) ST R i

By proper choice of rated parameters for the motor, it is posS**‘e
to eliminate the unfavorable influence of the, control circuit.and. to;
produce an AC system.which is Just a8 suitable for use as automatlc
systems with DC motors. ‘ :

ot et
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L5, gimplification of Hydraulic Systems in Autcmated Equipment

"The Problem of Simplifying Complex Circuits of Hydraulic
Drives and Hydraulic Automatic Equipment,” by A. V. Pere-
krestov, Sbornik Nauvchnykh Trudov. Dnepropetrovskiy
Inzhenernyy Stroitel'nyy Institut (Collection of Scientific
Works. The Dnepropetrovsk Engineering Construction
Institute ), No 18, 1961, pp 67-TT (from Referativnyy Zhurnal
-~ Avtomatika i Radloelektronika, No 9, 1962, 9-24hh y)

On the basis of the laws of mathematical logic, an analysis is
made of ccmplex hydreaulic system; and for the structural layout of a
hydraulic system, a description is given in the form of & logical
algebraic formula, which is then simplified with the aid of the laws :
of mathematical logic. Equivalent formulas of algebraic logic are X §
also used in ‘the purpose of simplifying the various sections of the ?
complex hydraullc system.

It is shown that the use of these equivalent formulas considerably
facilitates the transformation and simplifies the complex hyraulie
systems of modern hydraulic drives and automatic hydraulic systems and
even simplifies the principal circuitry of pneumatic dirves.

46, Industrial Meters Based on Radioactive Radiation

"The Use of Nuclear Radiations in the Automatic Control of
Production,"” by N. N. Shumilovskiy and L. V. Mel'ttser; Riga,
Radiocaktivryye Metody Kontrolya i Reguliroveniya Proizvodstva
(Radioactive Methods of Control and the Regulation of Prod-
duction), 1959, pp 3-22 (from Referativnyy Zhurnal ==
Avtomatike i Radioelektronika, No 9, 1962, 9-2-07 T)

Expres51ons are given for increas1ng the accuracy of radiocactive
measurements through the establishment of the relatlve meaqurementverrdrg 3
and dynemic precision. The improvment of accuracy is shown to be S |
possible through the use of a modulated radioactive radiation; the use
of relay circuits operated according to frequency, phase, or time; and
the use of periodic automatic calibration of instruments at inpub: ;

The basic accomplishments of the USSR in various sreas of radio-
active instrument design are discussed. 1In the area of the measurement
of the density, weight, and thickness of materials, successful results-
have been obtained in the designing of instruments to measure the density
of powders, the first instrument being produced by the State Inspectorate
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for Surveillance of Safety Precautions in Industry and for Mine Safety

( GOSGORTEKHNADZOR) end the most advanced design by the Physics Institute,
Acadeny of Sciences USSR. The PZhR-1 and PZhR-2 density meters of the
Seientific-Research Institute of Technology of Machine-Building (NIITM)
and the density meter based on e radioactive reley designed by the
Institute of Physics, Academy of Sciences Latvian SSR, are mentioned.

A block diagram is given gor the "Gosznak" welght-meter for
automatic monitoring of the weight of paper according to the absorption
in it of the beta emission from thallium-204. Other instiiments designed

by other institutes are trested more briefly.

47. Synthesis of Sequential Automata

"On the Synthesis of Sequential Automata," by A. D. Zakrev-
skiy, Trudy Sibirskogo Fiziko-tekhnicheskogo Instltuta pri
Tomskom Universitete (Proceedings of the Siberian Physico-
technical Institute at Tomsk University), No 40, 1961,

pp 89-94 (from Referativmyy Zhurnal -- Avtomatika i Radio-

ektronika, No 9, 1962, 9-2-154 u)

The fundamental step in the synthesis of a reléy‘circuit is the
transition from ths pair of many-valued logic functions

Y

F, (X, 2')

Z Fp (X,2")

to the structure of a circuit which realizes given ratios between
variables. Each of the variables X, Y, and Z can, correspondlngly,
assime the numerical values N, M, and S. The problem lies in’ ‘Pinding
the minimun value of the parameter S in order to- simpllfy the ‘struc-:
ture of the synthesized circuit. The solution of this problem requires
finding that pair of functions, F; and Fp, which would correspond to
the minimum nmumber of different values of the variable Z.

A swvey is given of the.methods ¢f‘reducing_the numbeigbf’states
of the circuit and the number of possiblefcriteria of optimal selection.
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1O, Cynthesis of Multiposition Circuits

miinimization of the Structural Formulas of Multiposion Cir-
cuits," by A. D. Zekrevskiy, Trudy Sibirskogo Fiziko- B
tekhnicheskogo Instituta pri Tomskom Universitete (Proceeding
of the Siberian Physicotechnic Institute at Tomsk University),
No 40, 1961, pp 95-99 (from Referativmyy Zhurnal --
Avtomatike i Radioelektronika, No 9, 1962, 9-2-156 a)

A method is given for finding the optimum variants of a supple-
mentary definition of the operator of a miltiposition (multitime)
circuit given in switching tebles. The method is releted to the
conversion of indeterminancy of the initial operating conditons of
e multiposition (multiposition (multitime) circuit into Boolean
functions and represents a reduction of the problem to the problen
of mimimizing incompletely defined or determined Boolean functions.
While similar to the method described in V. N. Roginskiy's book .
(Elementy Strukturnogo Sinteza Releynykh Skhem Upravleniys. (Fundamentals
of the Structural Synthesis of Relay Control Cirecuits), Moscow, o
Academy of Sciences USSR, 1959, the method described here differs in
thet the initial operator of the circuit and of the Boolean functions
is represented in matrix form, which facilitates the search for the
optimum variants of the suplementary determination. ' '

L49. Automatic Control System for Steamship_Pfopuidion'

"The Complex System of Automatic Control for the Power Plant
of the Steamship Kolkhoznik," by L. P. Ivanov, Informatsionnyy
Sbornik. Tsentral'nyy Nauchno-issledovatel'skiy Institut
Morskogo Flota (Information'Bulletin.-'The'Central~Scientific4.
Research Institute of the Maritime Fleet), No 6L, 1961, .
pp 32-43 (from Referativnyy Zhurnal -- Avtomatike i Redio-. =~
ektronika, No 9, 1962, 9-2-134 a) DN

In 1959, the Cenﬁral_Scientific-Reséaiéﬁ,Institu#é 6f'tﬁe Mari¢'

time Fleet (Leningrad) designed for the SS Kolkhoznik a dbmplék"autdmaticl

control system consisting of the following sections: - (1) the KGu-2
full-range burner control; (2) the pwoer supply for the autometic con-
trol system; (3) the automatic control installation for the boilers;

and (L4) the remote temperature control for the most critical subass-

emblies of the power installation.

EREETS

The existing equipment of the vessel was worked ihto the ﬁew design.
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50. Soviet 1961-1965 Plans for Automation in Petroleum and Gas Extraction

"The Introduction and Basic Trends of Scientific-Research
Experimental-Design and Planning Activities in the Area of
Complex Automation of the Extraction of Petroleum and Ges

for the Period 1961-1965 in the USSR," by A. V. Sinel'nikov,
Kompleksnaye Avtomatizatsiya v Dobyche Nefti 4 Gaze (Complex
Automation in the Extraction of Petroleum axd Gas -- a collec-
tion of articles), Moscow, 1961, pp 5-17 (from Referativnyy
Zhurnal -- Avtometika i Redioelektronike, No 9, 1962, 9-2-196
k)

Emphasis is on the transition from the automation of single wells
to the complex aulomation of entire oil fields, including even the
auxiliary facilities of the petroleum- and gas-producing enterprises.-

Data are compiled by sovnarkhozes. on. the automation of petroleum - 3‘*3’"
and gas extraction and on the industrial produc'bion of" automa‘bion equip-:-
ment.

The discussion likewise stresses the insufficient scope of work
being done on the automation of gas-producing facilities and 'bhe un~
reliability of the apparatus. o

Among the most pressing pi‘o'blems is that of providing contplex

automatic control of the working of an cild deposit; the associated .
problems are enumerated.

51. Dimensionless Criterie in Analog Simulation of Ampiiﬁers‘“*

"Theoretivul Basis for the Mathematical Modeling o:E' Ma.gnetic
Amplifiers and Seturation’ Coils,"”" by E. A. Yakuba.ytis, Trugz
Instituta Elektroniki i Vychislitel 'noy Tekhniki, AN LatvSSR*
(Proceedings of the Institute of Electronics and Computer
Engineering, Academy of Sciences ILatvian SSR) , No 1, 1971,
pp 5-27 (from Referativnyy Zhurnal =~ Avbomatika i Ra.d.io-
elektronika, No 9, 1962 9-2-20 v)

An snalysis of the relationships chara.cterizing the pmcesses in -
magnetic amplifiers and saturation coils indicates that the introduc- -
tion of reference units and dimens:.onless eriteris affords the poss:.bil- :
ity of:
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1. modeling amplifiers and coils with conductors of different .
materials and forms, without changing the relationship B * = ¢ (H*) es-.
tcblished in the nonlinear sections of the analog coniputer; .

2. studying the characteristics of ampliflers and coils
operating et different frequencies, without using the frequency in the
analog computer; and

3. reducing the number of variable coeffieients in the sec-
tions of the analog computer.

52. Relgy-Circuit Synthesis by Indeterminate Operators

"On the Synthesis of Relay Circuits According to Incompletely
Defined Operators,” by A. D. Zakrevskiy, Trudy Sibirskogo
Fiziko-tekhnicheskogo Instituta Pri Tomskom Universitete
(Proceedings of the Siberian Physico-technical Institute at:
Tomsk University), No 40, 1961, pp 100-111 (from Referativnyy
Zhurnal -- Avtomatika i Radicelektronika, No 9, 1962,

9-2-152 Y)

In the problem of a loglc circuit in which an incompletely defined
Boolean function serves as operator, the operstor of the logic circuit
is considered to be completely defined it for each combination of
values of input variables it uniquely determines the corresponding
combinatior of values of output variables.. In the opposite case, 1t
is calied an incompletely defined operator, the 1ndeterm1nancy of which
can be estimated quantitatively, if the number of. pos31ble determinations
is represented by a dyadic logarithm. Considering an imcompletely de~
termined Boolean function is equivalent to considering a set of completely
determined Boolean functions, that is, that combination of imput fune-
tions which corresponds to either a unit or Boolean value .of- output
variables. : »

Power Engineering

53. New Huge Soviet Turbogenerators

"Power Generating Giants"; Moscow,'Izvestiya, o7 Nov‘62; P 3
The State Committee has Just confirmed the acceptance of a new

300,000-kw generator from the Khar'kov. Plant for Heavy Electrical
Machine~Building. This new generator, designated as TGV-300, is
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almost identical in over-all size and weight to the previous 200,000-kw
model, The efficiency of this new generator exceeds that of the best
generators of similar type manufactured in the U3. Successful comple-
tion of tests of the TGV-300 generator has paved the road for switching
the plant converyer line to production of this new unit. This prototype
unit will soon be shipped to the Pridneprovskaya State Regional Ilectric
Power Plant, largest in Europe. A special test stand weighing several
thousand tons wes bullt at the plant to test the new 300,000-kw units.
More than 300 engineers are employed at thé design deyartment of the
plant.

The stator and rotor of this new generator are cooled by hydrogen
gas at elevated pressure. The rotor winding of the TGV-300 unit. is
assembled with hollow insulated tubes which serve simultaneously as
electric conductors and hydrogen gas conduits. About 400 of the nation's
enterprises participated in the building of this new generator. The:
Nikopol' Yuzhnotrubnyy Plant has rolled about 12 kilometers ~of special
tubing for this project.

The schematic design of a 750,000-kw steam turbine has been com-
pleted at the S. M, Kirov Plant in Khar'kov. Practical realization of
a 1,000,000~-kw turbogenerator now rests primarily on the ability of .
metallurgists to develop super alloys able to withstand the: enormouS"
stress.

54. High-Altitude Power Engineering Laboratory

"To blouds To Obtaln Electr1c1ty"' Moscow, Izvestlya, 29 Nov 62,
DAY

A Scientific Centre for St udy of ngh-Altltude Power’ Englneerlng
was established at an altitude of 3,500 m above sea level, near one of -
the mountain passes of the Kirgiz ridge (Kirgizskiy Khrebet). Here the
new laborctories of the Acsdemy of Sciences Kirgiz SSR for high-
altitude transmission lines will start fuctioning soon.

The establishmert of this high-altitude scientific base was
necessitated by the decision {0 build the world's largest high-altitude
cascade of hydroelechric power plants on the Naryn River. It will =
consist eventually of 22 power plants with a total capacity of T million
kw.

The new laboratories of the academy will work on- problems of" the
most economical construction of high-altitude power lines and- “their’
etficient insulation under such conditions: Investigation will be
conducted of ground conductivity under conditions of.permafrost.

o
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55.  Inge Iydrauvlic Turbine in Production Stage

"Iargest Twbine in the World"; Moscow, Pravda, 21 Dec (2, p 2

The Leningrad lMetals Plant has begun manufacture of the SO0,000-kw
hydraulic turbine for the new Krasnoyarskaya Hydroelectric Power Plant.
This turbine will be the largest ever built.

The turbine will weigh 1,200 tons, and the dlameter of the water
wheel will be 7.5 meters. To reduce the over-all weight, the turbine
was designed to operate at speeds considerably higher than conventional
speeds. Its main thrust bearing will be located in the roof, thus per-
mitting a reduction of the over-all heilght of the turbine.

The chill molds for the 9-ton propeller blade castings are now

being made at the plant foundry. If is the first time that the plant
is attempting such huge castings in chill molds.

56. Design of the Last Stage of Volga Cascade

"last Stage of the Cascade"; Moscow, Izvestiya, 15 Dec 62,
p 6

The Affiliate of the Gidroproyekt Institute imeni S. Ya.. Zhuk has
begun the survey and design for the Nizhne-Volzhskaya (Lower-Volga)
hydrcelectfic plant, which will be located near the town of Yenotayevsk,
sstrakhanskaya Oblast. The plant will have 20 hydrogererators.

Since the new dam will raise the water level in the Volga River
about 15 meters, a huge, 360-kilometer earthen dam extending from the
Volzhskaya Hydroelectric Power Plant to the city of Astrakhan' will
have to be built to prevent inundation of the fertile VolgaaAkhtubln-
skaya valley.

57. Moscow Hydcaulic Engineering Laboratory

"Moskva'; Moscow, Ekonomichskaya Gazeta, 8 Dec 62, p 29

Caption under a photograph of the interior of the Laboratory for -
Hydraulic-Engineering Invesgétions of the "Gidroproyekt" Institute
reads as follows:

"All large hydraulic-engineering constructions of our nation under-
go tests at the laboratories of the scientific-research sector of the .
'Gidroproyekt' Institute imeni S. Ya. Zhuk. Here were testedcthe models
of construction components and equipment for the Volga-Don canal, the
Canal imeni Moscow, and the Tsimlyanskaye, the Khybyshevékaya, and many
other hydroelectric stations.
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"The sclentists of the institute also help many other nations in
construction of lorge hydraulic-engineering projects. The photograph
shows the Laboratory for lydraulic-Engineering Investigations. In: .the
foreground of the photograph is a model of the Votkinskaya Hydroelec-
tric Power Plant.”

58. Transformerless Step-Down Substation for 110~ to 220-kv Power ILines

"Step-Down 100- to 220-kv Substations With Capacitive Vol-
tage Division,” by V. D. Yurenkov; Moscow, Elektrichestvo,
No 11, Nov 62, pp 26-31

Investigation of the feasibility of capacitive type woltage divi-
ders for stepping~down power line voltage has proved their efficiency and
flexibility. This new type of capacitive voltage divider can step down
the 110- 220~kv power line voltage to the level of consumer requirements
for a power demand not in excess of 2,500 kva. Such step-down substa-
tions provide additional reactive power which helps to improve the bal-
ance of reactive power in the power system and thus to lower 1OSses in
the transmission line.

The design principles of the capacitive step-down substations and
the calculation of technical and economic factors are presented. These
factors permit selection of optimum parameters and an estimate of the
advantages of capacitive substations over the conventional transformer
type.

59. Feasibility of Higher Frequencies in Power Lines

"How To Transmit Current'; Moscow, Moidkovskaya Pravda,
23 Oct 62, p 2

Prof V. A. Venikov believes that electrification of rural districts
can be speeded up by increasing the frequency of current in pcer lines
to a higher value,say to 150 cps, because under those conditions current
can be Induced in local lines running parallel to the main power lines
without resorting to substations or transformers. Dr Venikov uestions
the existing industrial frequencies of SO and 60 cps as being optimal
for over-all performance of transmission lines and electrical equipment.
A commission was organized just prior to the World War II under the
direction of academicians V. S. Kulebyakin and G. M.-Krzhizhanovskiy
to study this problem, but the beginning of the war interrupted its work.

]
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Venikov believes that serilous consideration should be given to the
problem of transmitting electric power at higher than conventional fre-
quencies.

Miscellaneous

60. Reorganization of Supervision at Scientific and Design Institutions

"To Achieve Uniried Engineering Policy Moscow, Pravda, 6 Dec 62,
p 1

A short introduction reads as foliows:

"An all-out speed up of engineering progress is required in the in-
terests of building communism. Up to now, the supervision of of most
scientific-research and design-construction institutions was decentralizéd
among sovnarkhozes, ministries, and administrations. This was hindered
the realization of unified engineering policy in various branches of
national economny and hampered the introduction of advanced technology.

"The November Plenum of the Central Committee CPSU has decided to
reorganize the superi¥ision of scientific-research and design institutions,
to eliminate duplication and isolation of their activities, and to real-~
ize measures which will lead to centralization of the supervision of
engineering policy."

61. Soviets Are Complaining on Slowness of Introduction of Inventions

"Tremendous Reserves -- the Inventions,"” by V. A. Ivanov;
Moscow, Izobretatel' i Ratsionalizator, No 11, Nov 62, p 1-2

The article contains the following passage:

"We like to talk about 'hidden sources.' But what about .tilizing
such well-known 'overt' sources as the timely introduction of inventions
and improvements in industry? Here, we must admit homestly, not every-
thing is well. It is known that the number of lntroduced suggestions
for improvements has been decreased at one third of all the enterprises
under the direction of the Surreme Council of the National Economy.
During the past 6 months of this year, 30 sovnarkhozes, among which are
the Belgorodskiy, Lipetskiy, Orlovskiy, Kurgenskiy, Tomskiy, Kirgiz-
skiy, Tadzhikskiy, and Tjrkmenskiy, have failled to introduce a single
invention to industry."
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ITX. CONFERENCES

62. Recent Soviet Conferences in Engineering and Geophysics

The conferences listed below were reported or announced 1ln recent
issues of Soviet periodicals. Included in the listing are the date and
location of the conference, sponsoring organizations, and source. It
is assumed that there was no non-Soviet participation in the confererce.

a. Second Conference Devoted to Methodcloglcal Problems of Sat-
isfying Variable Electric Power Demands and to Peak Electric Power Sta-
tions; May 1962, Moscow; sponsored by the Power Engineering Institute
imeni G. M. Krzhizhanovskiy, the Ministry of the Construction of Electric
Power Stations USSR, the Main Fower Engineering Administration under
Gosplan USSR, and the Central oard and Moscow Oblast Branch of the
Sc1ent1f1c-Technical Society of the Power Engineering Industry; thirxd
conference to be held in 1965. (Gidrotekhnicheskoye Stroitel'stvo,

No 11, 1962, p 58)

b. Belorussian Republic Conference of Toolmakers; Nbvember/December
1962; sponsored by the State Committee of the Council of Ministers Bel-
orussian SSR for Coordination of Scientific Research Work, the Belorus-
sian Sovnarkhoz, the Ministry of Higher, Secondary Speclalized, and Vo-
cational Education of the Belorussian SSK, the Belorussian Bosrd of the
Scierntific~Technical Society of the Machine Building Industry, and the
Al1-Union Scientific-Research Instrument Institute. (Sovetskaya Bel-
orussiya, 2 Dec 62, p 2)

c. 12th Scientific-Technical -Conference on the Theory of Ships; -
no date given, Leningrad; sponsored by the Section on Ship Seaworth-
iness of the Central Board of the Scientific-Technical Society of
the Shipbuilding Industry. (Sudostroyeniye, No 10, Oct 62, p T0)

d. Seventh Coordination Conference on Problems of On-Site In-
vestigations of Hydroengineering Structures; 29-31 May 1962, Leningrad;
sponsored by the All-Union Scientific-Research Institute of Hyuraulic
Engineering imeni Vedeneyev. (Gidrotekhnicheskoye Stroitel'stvo '
No 11, 1962, p 59) )

e. Coordination Conference on Problems of the Earthquake Proof
Properties .of Dams Made of Local Materials; 23-24 May 1962, Moscow;
sponsored by the All-Union Scientifiu-Research Institute of Water
Supply, Sewerage, Hydraulic Engineering, and Engineering Hydro-
geology of the Academy of Construction and Architecture USSR. (Gid-
rotekhnicheskoye Stroitel'stvo, No 11, 1962, p 60)
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f. Third All-Union Conference on Natural Laws Governing the Forme-
tion and Distribution of Endogenic Ore Deposits; 18-22 September 1962,
Paku. (Bekinskiy Rabochiy, 23 Sep 62, p 3)

g. Fourth Transcaucasian Conference of Young Scientific Workers of
Geological Institutes of the Academies of Sclences of Georgia, Azer-
baydzhan, and Armenia; October 1962, Yerevan. (XKommunist, 28 Oct, 62
o L)

h. Inter-Republic Scientific Session on Problems of the Utiliza-
tion of the Arid Territories of Central Asia and Kazakhstan; 24=-27
May 1962, Ashkhebad. (Vestnik Akademii Nauk SSSR, No 11, Nov 62,

» 97)

i. All-Union Conference on the Active Struggle Against Hail Pro-
cesses; 3-? December 1962, Tbilisi; probably sponsored by the Institute
of Geophysics of the Academy of Sciences Georgian SSR. (Zarya Vostoka,
4 Dec 62, p 4

j. Conferenc on Problems of Climate Conversion; 1l-13 June 1962,
Leningrad; probably sponsored by the Main Geophysical Observatory imeni
A. I. Voyeykov, the Institute of Geography, the Institute of Physics of
the Atmosphere, and the Institute of Applied Geophysics. (Vestnik
Akadémii: Nauk SSR, No 11, Nov 62, p 135)

k. Theoretical Conference on the Main Methodological Problems cf
the Development of the Science of the Earth and Transformation of Nature;
1T May 1962; sponsored by the Scientific Council on Philosophical Prob-
lems of Contemporary Natural Science. (Vestnik Akademii Nauk SSSR,

No 11, Nov 62, p 138) ‘ :

63. International Colloguim on Photogrammetry in’Dresden

"International Photogrammetry Colloquim in Dresden"
Budapest, Geodezia es Kartografia, Vo lh, No 5, 1962,
p 390

The Photogrammetry Society of East Germany will hold an interna-
tional colloquium on photogrammetry from 19 through 25 August 1963
at the Technical University of Dresden. Both the Polish Photogramme-
try Society and the Hungarian Geodetic and Cartographic Association
will participate in the arrangements for the event. Applications to
read or lecture at the colloquium may be submitted to the afprelisted
organi.zations no later than 15 Dececmber 1962.

A detailed program of the colloquium will be published in a sub-
sequent issue, No 2, 1963, of this source.

* ¥ X
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AT

7 September 2004

Ms. Roberta Schoen

Deputy Director for Operations
Defense Technical Information Center
7725 John J. Kingman Road

Suite 0944

Ft. Belvoir, VA 22060

Dear Ms. Schoen:

In February of this year, DTIC provided the CIA Declassification Center with a referral
list of CIA documents held in the DTIC library. This referral was a follow on to the list of
National Intelligence Surveys provided earlier in the year.

We have completed a declassification review of the “Non-NIS” referral list and include
the results of that review as Enclosure 1. Of the 220 documents identified in our declassification
database, only three are classified. These three are in the Release in Part category and may be
released to the public once specified portions of the documents are removed. Sanitization
instructions for these documents are included with Enclosure 1.

In addition to the documents addressed in Enclosure 1, 14 other documents were unable
to be identified. DTIC then provided the CDC with hard copies of these documents in April 2004
for declassification review. The results of this review are provided as Enclosure 2.

We at CIA greatly appreciate your cooperation in this matter. Should you have any
questions concerning this letter and for coordination of any further developments, please contact
Donald Black of this office at (703) 613-1415.

Sincerely,

‘\\@‘u\ﬁv &\}(& S %,\L

Sergio N Alcwar

Chief, CIA Declassification Center,
Declassification Review and Referral
Branch

Enclosures:
1. Declassification Review of CIA Documents at DTIC (with sanitization

instructions for 3 documents)
2. Declassification Status of CIA Documents (hard copy) Referred by DTIC (with
review processing sheets for each document)
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