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Automatic Control of Alreraft Engines (Cont.)

... ¥ It was approved by the Main Board of Polytechnic and
Mechanical Engineering Schoolsof the Ministry of
Higher Educatlon, USSR.

COVERAGE: The book presents the theoretical aspects, principles
of construction, and speclal features of layouts and \
design of automatic devices for aircraft engines. The
- dynamics of transient processes are investigated and
. a method for selecting the characteristics;of aircraft-
engine control regulating systems is given. The book
deals with automatic-control mechanisms for reciproca-
ting and gas-turbine aireraft engines.

The book has been expanded from 336 pages (First
Edition) to 400.
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PHASE I BOOK EXPLOITATION 359
Zalmanzon, lev Abramovich, and Cherkasov, Borls Aleksandrovich

Regulirovaniye gazoturbinnykh 1 pryamotochnykh vozdushno-reaktivnykh
dvigateley .(Control of Gas-turblne and Ramjet Englines) Moscow, Oborongiz,
1956. 374 p. 6,500 copies printed.

Revievers: Petrov, B. N., Corresponding Member, USSR Academy of
Selences, and JBodner, V. A., Dr. of Technical Sciences, Prof.;
2 ooboley, 0. X' Bd. of Publishing House: Belltskaya, A. M.
Tech., Ed.: Zudakin, I. M.; Managing Ed. (Oborongiz):
Sokolov, A. I., Eng.

PURPOSE: This is a textbook approved by the Ministry of Higher
Education for students of aviation vtuzes. It may also
be useful to workers speclalizing 1n the field of aircraft
engines.

COVERAGE: The book is mainly concerned with describing the physical
pases of englne control processes and with setting forth
methods for experimental research and design of control

Caré=3%8 devices. The close connection in the operation of the
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. Control of Gas-turblne (Cont. ) 359

elements of the control system and of the fuel supply system of the

. engine is revealed in a number of examples. Characteristics of the
individual elements of the oil system are presented. The author thanks
V. A. Bodner, B. N. Petrov, V. S. Zuyev, F. A. Korotkov, Yu. P. Portnov-
Sokolov and N. V. Inozemtsev for their help in preparing the book.

There are 148 references, of which 136 are Soviet (8 translations),

11 English and 1 French.

TABLE OF
CONTENTS:
Foreword 3
Ch. I. Requirements for Control Systems of Qas Turbine Engines.
The @Gas Turbine Engine as an Object of Control T
1. Gas turbine characteristiocs determined by the
conditions of jet alrecraft operation 9
2, @as turbine characteristics which are basic in the
design of engine control and fuel supply devices 20
Ixamples 34
Ch. II. General Principles of Control and Their Application
] in the Control of the Gas Turbine Engine 36
ap
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by means of

ig described.
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Auto-oscillatlons in a system

v sisteme 8 kompressorom i metody

FERIODICAL: “Tzvestiye Akademil Nauk Otdeleniye Pekhnicheskikh Kauk"
. ‘(Bulletin of the Ac.8c., wechnical Sciences Section),
3-12 (U.B.S.R.)
including pumping pulsations, occur
in systems with internal positive back-coupling.
the dynamic properties of
desired direction, nemely,
non—auto—oscillatory oné by connecting
external negative back-coupling.
a possibility
gh speed systems with & negative-back-coupligg
and a method of gelection of the paramebers of such systens

The equations of motion are formulated for &
diagramnatically in Fig.4 which consists of &

defining the cO
Furthermore,

e e L Y i
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(MoscOW) . 2481/
containing & compressor apd . ..
pating such oscillations. (Avtokolebaniya
ikh ustraneniya).

However,
the system can be changed in the
from an auto-oscillatory into &
to the system an ‘
In addition, it is shown
of eliminating auto-oscillations

an outflow a storage space

piping,

The stability of motion iB investi~"
nditions of stebility axre
movements of the air

the periodic
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| 2h-8-1/34
coe Auto-oscillations in a systenm containing & compressor and
y methods of eliminating such oscillations. (Cont.)

In the case of hard excitation,oscillations with the basic
frequency and high gmplitude will be generated. 1
immediately. The frequencies of the suto-oscillations
approach the patural frequencies andtie frequency correction
in the first approximation is determined by the speed of
movement of tig air and by the hysteresis loop in the compressor
characteristic. The amplitude of the auto-oscillations is
determined by the type of the compressor characteristic
the parameters of the system copnected to the compressor.
The auto-oscillations in the system can be eliminatéd by
connecting a closed nanti-pumping" regulator (system with
back-coupling), the gransfer-  function of which should be
gselected from the condition of disappearance of the real
roots in the equations (3.4) and (4.21) and respectively
(6,1) and (6.6). For a glven case the method of selection
of the transfer value of the regulator is illustrated.
If an apti-hunting regulator is included, the system
comprising a compressor will be steble in operation at any
air consumption values, inecluding the range of vortex
formation. A closed anti~hunting regulator permits

card 3/4 elimination not only of the auto-oscillations but also of
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Auto-oscillations in a system containing a compressor and
methods of eliminating such oscillations, (Cont.)

’ the discontinuous  (non-periodic) movement.
There are 6 figures and 2 Slavic references.

SUBMITTED: March 7, 1957.

AVAILABLE: Iibrary of Comngress ,
Card 4/4 -
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. AUTHOR':W_Bodner9 V. A, (Moscow)

TITLE: ;T"hutomgéic Stabilization of Potentially Unstable Systems,
(Ob avgomaticheskoy gtabilizatsii potentsialino neustoychivykh
gistem

PERIODICAL: Izvesbtiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 3, pp 145—-1’48 (USSR)

ABSTRACT: Numercus hydraulic and pneumatic systems applied for trans-
: forming energy ad acting as amplifiers operate effectively -

only if the processes on the output side do nct influence the
processes on the input side, i.e. if they are unidirectional,
Systems in which instability may occur as a rzsult of distur-
bance of the unidirectional nature are potentially unstable.
Examples of such systems are compressors, gas turbines, jet
engines. &c¢. Disturbance of the unidirectional nature of such
systems of energy transformation is due to internal parasitic
back couplings., In this papér possible methods are considered
of eliminating non-steady state regimes by means of closed
correcting circuits pcssessing the requisite dynamic character-
istics. It is thereby assumed that the systems under consider-
ation possess a low degree of nonlinearity and that the methods

Card -
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Automatic Stabilization of Potentially Unstable Systems.

of the small parameter can be applied to them. The -investigat-
ijons are: based on considering the systen used for trans-
forming the energy and for amplification as an active quadri-
pole, The conclusion 1is arrived at that it is necessary to
eliminate internal positive back coupling, For this purpose
it is necessary Lo reduce to zero the elements 25 5 15

Hl2 or G12 of the second diagonal of the matrix quadripole,

In contrast to servo—stabilization systems, correction sys-—
tems do not contain internal amplifiers or energy transducers
and can be made of elements of the same type as the system to
pe corrected., It is shown on the example of a compressor how
stability can be achieved at any operation regimes., For this
purpose the parameters of the correcting quadripole should

have a definite frequency dependence and should be functions

of the operating conditions (flow rate through the compressor).
For correcting a compressor, various correcting quadripoles can
be used which have matrices with an equal element Yi2 or

respectively Ziz s hiE or gia .
There are 6 figures and & Scviet references.
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2812 ™ PEASE I BOOK EXPLOITATION 80v/2656

Avtomaticheakoye upravlieniye 1 vychislitel'naya tekhnika, vype 2 (Automatic
Control and Computation Technique, Nr 2) Moscow, Mashgiz, 1959. 316 pe
Erreta slip inserted, 8,000 copies printed.,

Bds.: V.A, Bodner, Doedor f Technicdl Sciences, Professor, and A.M, Batkov,
GendTdate 5F Technical Sciences; Ed, of Publishing House: G,F, Polyakov;
Pech, Bd,: B,I, Nodel’; Editorial Bosrd; V.V, Solodovnikov, Doator of
Technical Soiences, Professor (Chedrman); N.N. Bogolyubov, Academicien;
A..Yu, Ishlinskiy, Corresponding Member, Dkrainien SSR Academy of Sciences;
Y.V. Kasakevich, Dostor of Technical Sciences, Professor (Deputy chumans;
A.A., lLyspunov, Doctor of Fhysical and Mathematical Sciences, Profeesor;
B,N, Petrov, Corresponding Member, USSR Academy of deisnces; Ye.P, Popov,
Dooctor of Technical gaiences, Professor; G.8, Pospelov, Dector of Tech-
niocal Sciences, Professor; B.A, Rysbov, Doator of Technical Seciences,
Professor; V.B. Ushpkov, postor o6f Technical Seciences; 8.V, Anisimov,
Oandidate of Technical Sciences; V.V, Petrov, Candidate of Technical
geiences; V.N. Plotnikov, Candidate of Technical Sciences, Docant (Scien-
ti2ic Secretary); Mansging Ed, for Literature on Machine Building and
Instrument Construction (Mashgis): N.V. Pokrovskiy, Engineer,

oard 1/5
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mnis book 1s & oollestion
siret two erticles pertain to the
artiole by V,P, Pewov is davoted to the problem of the
-..xum gystoms, A 8 ariterion for the determination of the opbimm
gondition the minimum of. the sum of the -mesn value of the square randon
square m-l'o error during @ tima-restrioted yransient process 18
selected, The work of 7N, Kilin explains the methods of
~data systems vith Junp-veriable parameters,
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80v/2656

PURPOSE; This book is {ntonded for salentilic workers snd industrial engineers
vho aré interested in provlems of the design snd testing of automatio

of artioles on sutomatic oontrol. The
theory of sexpled-data systems, The

gynthesid of linesr

analysing transient

and also the prodlems of the statisticnl dynemicd of sugh systems, In the
vork by Ye,P, Popoy & § iy is wede of the problem on
Tes (relay type, dry friction, backlssh, ete.)

on the operation of an sutomatie sentrol systen by means of vibrational smooth~—
bies; in eddition & analys '
by mesns of & gelf-osaillating reginme, The
ted to the seme provlem EHowever, here & study
{s mads of vidbrationsl smoothing by means of external pericdic action on the

dlminishing the effect

1c is made of the

CIA-RDP86-00513R000205720019-5"



"APPROVED FOR RELEASE: 06/09/2000

Automatic Control and (Cont.)

gystem and not by means of self—oscillations.

CIA-RDP86-00513R000205720019-5

Sov/2656

In the work by V.V. Kagakevich,

the theory of trigger regulators 1is developed, teking i1nto account the
maltivaluedness of the path characteristics, It is shown that such an analysis
demands the introduction of a many sheeted phase surface., A study is mede of

gatting processes, periodic motions,

and their stability. In the article by

Yu.A. Mitropol'skiy & study is made of gystems described by nonlinear
differential equations which are essentially different from linear differ-
ential equations and vhich have a small parameter in such form that vhen the

ter takes on the value zero, they can be exactly integrated,

It is

agsumed that a number of parsmeters in the system slowly vary with time, The

artiele by V.V. Petrov and V.Yue

Rutkovskiy is devoted to & study of the problem

on the synthesis of optimm gervomechanisms which guarantee the derivation of
given transient processes and which satisfy given operating conditions; the
problems of constructing circuits and the gelection of the characteristics

of servomechanisms are algo studied.

In the work by M.V. sterikova, &

stpdy is made of nonlineaxr systems of sutomatic control described by differ-
ential equations vith__delaged argument which have two' or thres nonlinear

elements, An
action is given.

solution of the
Tn the article by V.V, Kagakevich &nd G.M. Ostrovskiy a

problem unde

study is made of an sutomatic control system when there is dry friction with
diminishing characteristics in the servomotor and when derivative feedback is
4{ntroduced into the circuit, References are given at. the end of each article,

card 3/5
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Automatic Comtrol and (Cont.) . sov/2656
TARLE QF COMNTENTS:

Perov, V.P. Synthesis of Sampled-data Systems by the Minimm Total Reproduci-
bility Error '

" Kilin, F.M. Certain Problems of the Dynamics of Sempled-date Systems With
Jump~variable Parameters 50

Popov, Ye,P. On a Theory of 'vi'\ifational Smoothing of Nonlinear Characteristics
of Automatic Control Systems by Means of Self-oscillations 104

Maksimov, A.D. On a Theory of Vibrational Smoothing of Nomlinear Characteristics
of Automatic Control Systems by Means of Forced Oscillations 139

Kazakevich, V.V, Theory of Trigger Regulators Taking into Aecount Mhltivalued.ness,.
of the Characteristics 167

Mitropol'skiy, Yu.A, Certain Equations Almost Exactly Integrable 221

Petrov, V.V., and V.Yu. Rutkovskiy. Certain Problems of Cireuits and the
Selection of Characteristics of High-speed Servomechanisms 249

Starikova, M.V. Asymmetrical gelf-oscillations of Automatic Control Systems With
Slowly Varying External Action 271
Card b/5
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XULEBAKIN, V.S., akademik, otv.red.; 'BODMER, V.A,, doktor tekhn.,nauk, red.;
IVAKHNENKO, A.G,., doktor tolkhn.nauk; Péd.; ISHLINSKIY, A.T., aka-

o demik,_red.; ncm(JVl. H.A.
doktor £iz,-matem.nauk, rod,

kand.tekhn.nauk, red.; XUZHETSOV, P.1.,
KOUKHTENKO, A.l., doktor tekhn.nauk, red.;

PHROV' B.ﬂ.¢ rﬁd'; PQPOV. Ye-Pop doktor tekhnonauk. md.; M(N.

G.M., dokbtor tekin.nauk, red.
HAYEV, P.I1., ksnd . tekhn,.nauk,

{ KHRENOY, K.K., akademik, red.; OHI-
red,; CHUMAKOV, NN, kand, tekhn,.nauk,

red.; KHUGLOV, G.V., tekhn.red.

(Invariency theory and 1ts application to automatic devicen] Teoriia
invariantnostli i ee primenenie v avtomat icheskikh ustroistvakh;
trudy soveshchanila. Moskva, Akad,nauk USSR, Otd-nie tekhn.nauk,

1959. 381 p.

1., Soveshchaniye po teorii
zatichegkikh ustroystvakh, Kiyev, 1%58.
Khrenov). 3. Chien-korresp.AN SSSR

(MIRA 13:7)

invariantnosti 1 eye primeneniyu v avio-

2, AN USSR (for Ishlinskiy,

for Petrov). (aytomatic control)
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. AJTHOR:  —BedmeTy XY -
TITLE:

SOV /2:-59-1~30/35

Conference on the Tnvariance Theory (Soveshebaniye pe

teorii invariantnosti)

PERIODICAL:Izvestiya Akademii Nauk SSSR, ovdeleniye Tekhnichesidkh
Nauk, Energetika i Avbomatika,1959,Nr 1,PD 139141 (USSR)

Application 5o Automation Look place cn Octiober 16-20th
1958 in Kiyev, arranged by the Department of Tezchnical
Sciences of the Academy %f Sciences, UkrSSR, in
conjunsition with the Automatiocn Division of the Kiyev

he importance of the invariance theory
PO~

was described by Ishlinskiy irx his cpening speech.
The papers submitted toc the conference were divided into

The first group consisted oIt

"Phe Invariance

theory as & basic principle of efficient control and

"ihe fuil compensation of

the disturbances caused by manceuvering in gyroscopic

"Gombined control in beth

quantity contzol" by A .G.Ivakenenkss

"protlem of the ipvariance theory in he control of

ABSTRACT: A Conference on the Invariance Theory and its
Mining SeminaX.
two groups.
management’, V.S.Kulebaking
systems" by A.Yu.Ishlinskiy:
general and
Ccard 1/5 deflection™ by A.I.Kukhtenkos

"Ipvariance theory te €
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. SOV/24~59~1-30/35
Conference on the Invariance Theory

in the combined, nonlinear systems of control with the
disturbance determined by the modulus” by G.i.Ulano¥;
nihe fundamental principles of desifn and structural
properties of the combined system of control" by
B.N.pPetrov. The second group consisted of: "The
calculation of the servomechanism of the combined system
of operation by the method of logarithmic freguency
characteristics' by V.A.Bessekerskiy and S.M.Fedorovs;
"On the application of disturbances control in a highly
controlled system" by V.M. Kuntsevichs *The stability
of & symmetrically coupled systen with combined control'
by L.V.Tsukemik; nphe independent and combined control
of the parameters of aircraft motion" by G.S.Pospelovs;
nOn probiems of synthesis of 1inesr systems cf combined
control" by P.I.Chinayev; "On the theory of unifcrm
type of coupled sysiems of autcmatic control with a
symmetric cross—-coupling” by v.T . Morozovskiy; A new
method of application of the classical methed of
computation of power«compensating servomechanisms” by
V.N.Yavorskiy; "On application of the principle of

card 2/% compensation for designing automatic stabilising systems"

-
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S0V/24-59-1-30/35
Conference on Tthe Invariance TheoIry

by V.A.Bodnex. Others who sbmitted papers wers:
P.I.Dekhbyarenko; G.K.Nechayevi v.I.Nechiporenko;
A.T.Sud-Zlochevskiys TuaGeKornrlods AN Milyskh and
B.Ye .Kibyshking OaIﬂoKI‘yz-hancvskiy; V.G.Vasil yevs
v.I.Kostyuk and sthers. The confarense ascepted the
motion which enphasised TLe following points:
1) the invariance thecry bacomes gererally accepted as
a method of ~ompensating tne effect of external
disturbancss;
2) the compernsation method of exhernai disturbances was
first elaborated in +he USSR by Professor G.V.Shchipanovi
further mathematical analysis in this Tield was carried
out by N.N.Iuzin, P.X. TSI SER S A .G.Ivakhnenko,
B.N.Petrov, V.S.Kuiebakic and A.Yu.Ishlinskiys
3) the goviet sclentists developed the invariance theory
and related to it & non-linear systeml of automatic control;
4) the compensablon methed bas been sufficiently
developed so that its applications in the engineering
fields becarme practicable;
Card 3/5 5) the compensation method has pesn emproyed witk great

APPROVED FOR RELEASE: 06/09/2000
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. SOV/24-59-1~30/35
Conference on the Invariance TheoXy

success during the 1ast 10 years in the navy, aviation,
artillery, power stations, etc; therefore, it is
advisable that: '
1) the compensation method should be generally adopted;
2) the theoretical principles and the experimental
data of automation and other dynamical systems affected
by the deviation of control should be propagated;
3% the problems of compensation and the invariance
Yheory should be discussed in schools and factories
where automation 1S being introduced;
4) the papers submitted to this conference should be
published;
5) preparation should be made for the International
Convention on Automation in 19603
6) research should pe intensified in (a) the control
and operation of linear systems with & time coefficient
and delaying action, pon~-linear systems and systems with
multi~controls, self-control and computing systems,
(v) method of analysis and synthesis, (¢) methods of
measurements of disturbing factors, (4) determination of

card 4/5 disturbances by the statistical method and (e)
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S0V/24-59--1~30/35
) . ce Theo . .
- Conference gﬁazggréggiﬁiig of therzerminology in the field of
eration; s

cc;n?;‘o%jg,;dcgpthe slaék:ness of the Ccmmmsxog Knril 1st
Z tomstion, Academy of Sciences, USSR, fumenfelr)e 1L s
1341 wnder Professor G.V.Shhipucy, — the co
asks for a fresh move in this matter; cientific
8) this report chould be published in the s
press.

card 5/5
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SOV/24-59-3--3/53
, Vo Poy Oveharov, V. Ye. (Moscow)

Period

PITIE: The Theory of Imertial Damped Systens of Aroitrary
that are Invariant with Respscht to Changes in the Object.
PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye +ekhnicheskikh

tika 1 av
with

nauk, Energe

ABSTRACT: The paper deals
ing more than one
system the authcrs e
at a fixed distance fr
Eqs (1.1) sre the eguat
corresponding st
o rotate aboub
itude and longitude

c2ity

e fir

is the angular vel
differentiating th
gives the compensatbi
gystem 1s jpvariant wit
eration) ). The result

Card 1/3
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SOV/2i-59-3~3/5%

The Theory ol Incrtial Damped Systers of Artitrary Period that are
Invariant withk Kespect to Changes in

atability and jnstability; damping may be introduced via
the dotted unit chown in Fig 3, i

Bgs (1.6) and (1.5) relate ragpectively bo these two
However, both forms of damping cause %the condition
(1.3% to be violated.

) illustrate the peint that, 1f guch 2 sysbem is used
ae an indicator of locutiod in & cleced-loop control system,
the damping intrcdused DY these internal feedbacks is lost
and the 1arger gystem btecomes unstable. The second major

yhe Object

or via the unit K§ (full

paragraphs (Bqs (1.7) %o

-
U

divigion of the paper deals with systems 1D which the infor-
mation aboub the position of the object im ssrrestrial co-
ordinates 1is gupplied bty BCBE non-inertial syster not speci-

fied; this latter ipnformation 13 alss asgumsd +5 be very

“much more sgourate Hhan the inforgzchlion sapplied DY the in-
This topic 18 trzated very curserily. The

third major division 1is ccncerned wish the erToIrs jnkroduced
by exrrcrs in the information gupplied %o +he irerbial systemj
the errors are assumed »anddm, and the uscal result is

The last section deals With ¥he offests of the
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SOV/2:4-59-3-3/ 53
| A °3 i that are
The Theory of In ertial Damped Syst;a?miko:r\%::zfralj Period
Tnvariant with Respect to Changes i.x the Y ‘WL.J s s inerbial
ini e2d of the object n the WQI"lD% o~‘- L
flntzz Sgng. i?:- jg shown that the system \,eafi;.?qto E;z;c;;;er
contains 6 figurae an references, ,

and 1 Eagiish,
SUBMITTED: February 18, 1959
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- sov/24-59-4-15/33
AUTHORS:  Bodner, V.A, and Kanakevich, V,V. (Moscow)
TITLE: Stability of Compreusor;’ as Non=linear Elements in

Extended Systems

PERIODICAL: Izvestiya Akademii nauk SSSR, otdelenize tekhnicheskikh
nauk, Energetika i avtomatika, 1959, Nr &, PP 116-1235 (USSR)

ABSTRACT: The compressor is one supplying compressed air to remote
points'through.narrow pipes; the compressor is controlled
by the pressure prevailing at a fairly distant point.

The equations of motion (taken from Ref 1) are (1.1),

where u, p and @ are, respectively, the speed,
pressure and density, d is the diameter of the pipe,

a« and m are coefficients representing viscous resistance
and Yy 1is the ratio of the specific heats. It is

assumed that the pipe (Figure 1) is joaded at the ends

by agoustic'impedances Zl and Z2 : the boundary

conditions are then (1.2), where Py and p, are the

total pressures at the input and the output, respectively;
Po1 and Po2 are the constant components of those

APPROVED FOR RELEASE: 06/09/2000
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Stability of Compressors as Non-linear len{ent559in Elxsls?r?ded Systems

pressures; @, and Q, are flows (in volume terms)
and a, and q; are excess flows (again in volume terms) .

The equations are linearized (Ref 1) as (1.3 and (1.4),
with the symbols defined at the top of p 117; the
boundary conditions are put as (1.5). It is assumed that
hll and th are constant for the purposes of examining

the stability, though this is not so in unstable modes /
(variation in oF/3Q, is used as a test for instability).

In the second section, the equations are solved using the
form given by Bgs (2.1) and (2.2), which with (1.3) and
(1.4) give (2.3) for the input pipe and (2.4) for the
output pipe; the corresponding solutions are (2.5) and

(2.6), where 211 and Z,, are the wave impedances of

the pipes. Eq (2.7) gives the constants A and B ;
this system has a solution only if (2.8) is complied with.
The two equations derived from (2.8) are (2.9).

Card 2/5
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Stability of Compressors as Non~linpear Elements in xt ended Systems

Then (2.8) is put as (2,10), with E, = ~Eqp ©

In section 3, the compressor is assumed to be connected
to a pipe terminated by an impedance Z2 , with an
impedance Z; at the input by the compressor {here

Zl = 0) . The substitutions at the top of p 119 are then

made, to give (3.1), which then splits up into Egs (3.2)

and (3.3); these equations shovw that the natural
frequencies of the system depend only on the pipe and /
terminating impedance and that there are two series of
frequencies given by Ed (3.4). First, the roots
corresponding to the + sign are considered, with

(2, < Zgp 3 ¥e then have Eq (3.5), which leads to a
contradiction. Therefore, \Zz\>> z,, and we have

Eq (3.6). Then the -sign is taken, again with \Zz\<< Zyo
this gives Eq (3.7). The case (Zz\>> z,, gives

Card 3/5 Eq (3.8). This argument shows that the minus sign must

APPROVED FOR RELEASE: 06/09/2000
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be taken and Eq (3,9) gives the frequencies.
The subsequent analysis deals with the stability limits,
which are given by Eq (3.13); the case = 0 is

considered in detail.

respectively,

Figure 2 illus
constant decrement.
The next
from the open end of the
infinite flange. Figure
general termso

of an impedance 2

Here, Eaq
which implies Egs (3.16) and (3.17):
the regions
trates this.

section deals with the effect

(3.12) becomes (3.15),
these define,
of dynamic and static stability.

.Rigure 3 shows lines of

1/

s of radiation
pipe..assumed fitted with an
I illustrates the results in

Eg (3.19) onwards deal with the effects
connected at the compresscr end;

at no point can the system then bedsome absolutely unstable.

The system is, resp

deal with other special casas,

Card 4/5

actively,
Epe two equations forxr R1

leaat and most stable when

apply. The final two sections

the significance of which
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i v/
--is clear from the conditions in the text immediately
" pr th uations. .
ﬁ:;:dr;i 3 :‘i;ﬁres and 3 Soviet references.

SUBMITTED: February 27, 1959
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69935

. §/024/59/000/06/012/028
16,9500 E023/E235

AUVHORS: Bodnmer, V. A., &nd Kozlov, M. S. (Moscow)
TINLE: Response of a Control System Containing Slow Coordinate
Sensons

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Energetika i avtomatika, 1959,

Nr 6, pp 99-107 (USSR)

ABRSTRACT: Closed-1lo0Dp systems of autopilot type are considered;
Fig 1 shows the way in which the system is %o be
considered as regards deviation in a lateral direction
from a specified path. Fig 2 relates similarly to
deviation in a vertical plane and to control of the -
speed., EQq (1,2) is the control law applicable to Fig 1;

Fig 3 shows the equivalent block diagram. Eq (1.3)

relates to the lateral acceleration arising from wind

forces, After this general introduction, section 2

deals with undamped systems; the equations are compiled

on the basis of Fig 3. Up to (2.4) it is assumed that

(1.1) is complied with; past that point it is assumed

that kiko - L/R = n/R (n<&1l), BSection % deals with

damped systems, and is concerned very largely with
Card 1/2 stability. Section 4 deals with the same general
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§,/024/59/000/06/0 12/028
E023/E23%5

Response of a Control System Containing Slow Coordinate Sensons

problem, except that the machine is not rigorously 111/
confineé.to a specified path, but rather has to pass

between two specified points in space; in that case the
damped system can be made adequately stable, There are

4 figures and 2 references, 1 of which is Soviet and

1 English.

SUBMITTED: June 10, 1959

Ceird 2/2

APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000205720019-5"



"APPROV :
ED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5

4

16(1) ,

AUTHORS: ‘_gggggx,_l‘_j,, ovcharov, V. Ye., 80V/20-125-5-8/61
elegnev, V. P :

TITIEs On the Synthesis of the Invariant Damped Inertial

Systems With Arbitrary Period (0 sinteze invariantnykh
de‘mpfirovanrwkh inertsial'nykh pistem 8 proizvol'nym
periodon ’ :

PERIODICAL: Doklady Akademii nauk 88SR, 1959,' Yol 125, Hr 5,
, pp 986-988 (UssR) B

ABSTRACT Reference is first nade to several earlier papers dealing

with this subject. The present paper describes & method for

the synthesis’ of a damped inertial system with arbitrary
period, which is invariant (with an accuracy up to € ) with
respect to arbitrary external disturbances. On & platform
which is free in the azimuth (aniwhich moves within a constant
distance from the center of the earth) two accelerometers,
whose axes are perpendicular to each other, are assumed to be -
Jocated. The axes are 1ocated in the plane that is perpendicula‘
to the place vertical. First, the equations of the gyroplatform

are written down, explained, and simplified. In this way

APPROVED FOR RELEASE: 06/09/2000
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On the Synthesis of the Invariant Damped Inertial SOV/20-125-5-8/61
Systems With Arbitrary Period

& +Qi°{,-.;o, {hﬂﬁ f; . 0 is obtained. Here©lend [}

denote the small angles of the deviation of the gyrovertical
from the place vertical in the direction of the x-axis, and

y-oxis respectively, .T - the period of M. Shuler, and it holds
that Qi = _(2‘3’/T)2 ~ g/R. The gyroplatform is, under the

above~-mentioned conditions, invariant with respect to any
external disturbances, with the exception of the variations
of the initial conditions. The instrumental errors of the
system (which are equivalent to the external disturbances)
are in this case not taken into account. The first integrals
of the acceleration components are apparently the components
of the velocity of the object (in consideration of the
peripheral velocity of the earth). The second integrals are .
the components of the path covered. Consequently, the velocity’
vector and the position coordinates of the object can be
determined. In the case of initial conditions different from
zero, undamped oscillations, however, occur in the system.
Card 2/4 When determining of and P , and, consequently also the position

APPROVED FOR RELEASE: 06/09/2000
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On the Synthesis of the Invariant Damped Inertial 807/20.-125~-5-8/61
Systems With Arbitrary Period

of the objeot, considerable errors are committed. Let an
external discrete "information" concerning the velocity

and the coordinates of the object be assumed to act upon the
object. In this case the approximated ‘values of the angles
A+, and P+D, as well as of the angular velocities

('X;*.A5 and (Bib,; can be computed, where A1, [AVS A5 and A4

denote theerrors of angles and angular velocities due to the
inaccuracy of the external information. These errors are
limited with respect to the modulus and do not exceed
small magnitudes of the order g . In the general case, ithese
errors A may be random functions of time. The equations of
motion resulting from taking these errors into account are
written down. For the construction of the invariant damped
inertial systems with arbitrary period an external information
is thus necessary, which may enter into the system discretely
or continuously. In the case of a discrete entering of the
information the peauses may be arbitrary. There are 2 figures amd
3 Soviet references.

PRESENTED: Rovember 13, 1958, by V. S. Kulebakin, Academician

Card 3/4
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REBROV, Mikhsil Fedorovich, ingh,-kepitan; BOINER, V.liL vrof., ﬂold"or~
tekhn.nauk, general-meyor ingh.-tekhn, slushby, red.;
IRUZHININSKIY, M.V., red.; SOKOLOVA, G.F., tokhn,red.

hto delaiut

The role of automatic devices on am airplene] C

Evtomty na samolete? FPod red. V.A.Bodnera. Moskva, Yoen.i:?;v)o

M-va obor.SSSR, 1960, 177 ». (MIBA 1h:
(Airplanes--Controls)
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PHASE 1 BOOK EXPLOITATION SOV/ 4364

er, Vasiliy Afanas'yevich, Gavriil Oskarovich Fridlender, and Nikolay

osifovich styakov

(Aircraft Instruments

10,000 copies printed.

Technical Sciences,
Sciences, Professor;

Garnukhina; Managing Ed.:

_l_3_::d'n
Aviatsionnyye pribory ) Moscow, Oborongiz, 1960- 512 p.
Errata slip jnserted.

B.A. Ryabov, Doctor of
er, Doctor of Technical

Tech, Ed.t L.As

Feviewer: Professor; Ed. (Title page):
V.A. Bodn Ed. (Inside book) ¢
0.N. Burakova; 5.D. Krasil'nikov,

Engineer.

This is a textbook for students of aviation ynstitutions of higher edu-

cation taking a course on aireraft instruments. It may also be useful to en=

hnical workers jnterested in jnstrument production.

ents the theory, construction principles, special features;
of instruments controlling power plants

and design elements

Special attention is given to the
sation. The book also discusses
e used in the future.

COVERAGE: The book pres
operating principles,
and piloting and navigating instruments.
theory of errors and methods of instrument compen
measuring methods and diagram
The introduction and Chs. I, TII,

gard t/9—

s of instruments which may b
v, Vi, VIII-Xiv, sec. 1 and 2 of Ch. IV,
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. . . Aireraft Instruments SOV/ 4364

‘and sec. 1, 2, 3, 5 of Ch. VII were written by V.A. Bodner; Ch. II, sec. 4
of Ch. VII, sec. 1-4 of Ch. XV, sec. 1-6 of Ch. XVI and Ch. XVII by G.0.
Fridlender; sec. 3-5 of Ch. IV by N.I. Chistyakov; sec. 5 of Ch., XV, and
gec. 7 of Ch. XVI, by M.S. Kozlovy parts of sec. 5 of Ch. XI, and sec. 5 of
Ch. XI1, by V.V. Olizarov. No personalities are mentioned. There are 3
references, all Soviet.

T!\BLE. OF CONTENIS:

Foreuérd 3

Introduction 4
9

Ch. I. Electrical Methods of Measuring Nonelectrical Quantities
1. General information , .9

Parametric Measuring Methods
2. Resistive method

'3, (apacitive method

4. Inductive metlod

5, ‘Magnetostrictive method
Cexd 2/9
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ARERETHIESE RIS S 69807

“ 33400 R [5/02'4160/000/01/009/028.
AUTHORS : deher! V.A. and _Heleznev, v‘?BE” Brigdcow) R
TITLE: ' Theory of an Iﬁpértﬁrbable Syﬁtem Having Three-coordiﬁater -

Gravitational Compens ation

L PERIODICAL: ];zyestiyavakAd,‘eg;ii m;uk'SSSR, Otdeleniye tekhxiich’eskikh“ ,
’ nauk.‘Energetika_iL avtomatika, 1960, Nr 1, PP 76-85 (USSR)

ABSTEACT: The‘paper.deals]with.anfinertial'gggdance’systemrhaving>
o : -a compute hat inserts in each of the three accelerometer
channels a sisnal'correéponding to the gravitational
acceleration that' the accelerometer ought to register -
(but cannot). -Much of the paper is concerned with
transforming'between.coordinate systems (cartesian and
spherical polar)éand.with_the-effects of errors in the
 initial settings of -the gxgoscopesq(accelerométers),andg 
~in the gravity-compensation signals. It is assumed for: -
this purpose that the vehicle is moving in the - ,
gravitational field of a single body (or equivalent single
body) . The characteristic equation is derived and it is
shown that the system ijs unstable in all channels, even
if the channels are not coupled; the calculated '

coordinates diverge steadily from the true ones and also/

“Cardl/2
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69807
$/024/60/000/01/009/028

Theory of an Imp arturbable System Havingoglllé 3Eoordlnate
Gravitational Compensation '

oscillate about their mean values. The period of the
oscillation is comparable with the period of a satellite
describing a circular orbit about the gravitating body;
the time-constant of the divergence is the time-constant
of the motion of a vehicle moving with the escape
velocity. Brief mention is made at various points of the
peed to correct such a system by means of external
information, e.g. from sightings on fixed stars.

There are 5 figures: and 3 references, 2 of which are

English and 1 Soviet. l/f/
SUBMITTED: August 27, 1950 ‘

Card 2/'2
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N | | som GT6FR

8/024/60/000/02/011/031
3,3000 = E140/E135
AUTHORS: Bodner, V.A., and Seleznev, V.P. (Moscow)

i Sk ek
TITLE: THe Theory of Brrors in Space-Astronavigation

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1960,Nr 2, pp 73-82 (USSR)

ABSTRACT: Statement of the problem. It has been shown previously
(Refs 1-3) that the position of a space vehicle may be
determ&ned by photoelectric servosystems to a precision
of 10-%, fully satisfactory for interplanetary travel.

To determine the velocitK of the space vehicle, however,
an inertial aystem (Ref 4) is necessary. The errors of
position deteisuination are due not only to measurement
errors, but alsu the errors of the epheremides of the
.heavenly bodies, errors in the measurement of time, and
to the geometriial properties of the method. The term
_“heavenly bodies: is a plied to all bodies within the Solar
- 8ystem (sun, planetsg
1. Principles of interplanetary astronavigation. The
basis of astronomizcal methods of interplanetary navigation
Card is the use of position surfaces - the loci of the probable
1/ 5 locations of the vehizle. Three position surfaces are
necessary to determine the cgcordinates of a vehicle.
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The Theory of Errorsvin Space-Astronavigation

A number of points may be obtained, one of which is the
true position, and a knowledge of the approximate
location permits selectlon of the true position.
Photoelectric servosystems permit measurement of the

following angular astronomical parameterss direction to

the centres of heavenly bodies, the angles between these
directions and the angles subtended by heavenly bodies.
Measurement of the angle subtended by the apparent
diameter of a heavenly body gives a surface of equal
diameters (Eq 1.1). Measurement of the angle between the
direction to a star and the centre of a heavenly body
gives a surface of equal angles (BEq 1.2). The surface of
equal angles between the centres of two heavenly bodies
is a toroid (Eq 1.3). '

2, Systematic errors of measurement of navigational :
elements. The absolute distances between heavenly bodies
are known to within 10-4, The photoelectric servosystem
determines the centre of brightness, a function of the
phase of the planet, This error increases with approach
of the vehicle to the measured heavenly body. Measursement
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The Theory of Errors in Space-Astronavigation

Card
3/5

of the apparent diameter is connected with errors due to
the surface characteristics of the heavenly body
(atmosphere, deviations from spherical shape, corona,
etc). In the measurement of stars errors are due to the
aberration of light and the proper motion of the star.

At a velocity of 100 km/sec the angular shift of the ray
(Bq 2.1) may reach 1'. Using binary stars errors arise
from the differing brightnesses. In the measurement of
planets, the finite velocity of light is a cause of error.
3. Navigation method based on measurement of diameters of
three heavenly bodies, In this method the error
increases proportionally to the square of the distance
from the heavenly body and decreases with use of bodies
with larger diameters. There i1s a limiting distance from
the measured heavenly body, dependent on the resolution
of the photoelectric sarvosystem. The error increases
without limit as the angles between the heavenly bodies
tend to zero. The smallest error is obtained with the
angles between the heavenly bodies mutually at 900, u///
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4, Navigation method based on measurement of diameters of
two heavenly bodies and the direction to a star. Again
the errors increase without limit as the angles betwsen
the directions to the heavenly bodies tend to zero.
These angles should be not less than 20 to 300, The
distances to the heavenly bodies should also not exceed
the limiting values. :
5. Navigation method based on measurement of the diameter
of a heavenly body and the directions to two stars.
Geometrically this method is identical with the well-known
method of terrestrial navigation based on the measurement
of the zenithal distances of two stars. This method is
useful only in flight close to the heavenly body.
6. Navigation method based on measurement of the angles
between the centres of three heavenly bodies, The
minimum error is obtained with mutually perpendicular
directions. , .
7. Comparison of the methods. In all navigation methods
based on the measurement of heavenly bodies (planets) it
is necessary to measure time and to know the epheremides

Card
4/5
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The Theory of Errors in Space-Astronavigation
of the planets. This may be achieved by the use of special
clocks or the measurement of a fourth heavenly body with
known epheremides. Each navigation method gives best
results under certain conditions., For remote navigation it
is convenient to employ methods based on measurement of
angles between centres of three heavenly bodies or two
heavenly bodies and a 3tar. For close navigatisn including
landing on the surface of a heavenly body the method based
on measurement of angles between centres of the heavenly
body and two stars and the apparent diameter of the body
may be used. Since the choice of stars is very wide, the
1imitations of the method are easily eliminated. An
example of a system for astronavigation 1s given in block
diagram (Fig 9§, The apparent diameter of a heavenly body

Card is found by scanning 1ts surface through a telescope.
5/5 There are 9 figures, 1 table and 4 references, of which , ~/
3 are Soviet and 1 is English. br//
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AUTHORS $ Bodner, V.A. and SelezneV¥, V.P. (Moscow)
TITLES on the Theory of Stable Systems with 3 Channels for
n: vitational Acceleration,

Automatic Compensation of Gra
Corrected by External Information

PERIODICAL: Izvestiya Akademii nauk SSSR, otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1960, Nr 3, pP 84-95 (USSR)

ABSTRACT: The position and velocity coordinates required for the
navigation of an object in space may be measured either
by a hyperinertial (Ref 1) or astronomical (Ref 2)

navigational system. The information obtained from the

hyperinertial navigational sxstemqis very reliable

concerning velocities but is subject to high positional
errors while the astronavigational system permits
measuring the coordinates to high accuracy but the
information on velocities is subject to large error.
The present work considers & combined system termed
astroinertial with three automatic compensation channels.
The information from the astronomical system is used not
only to reduce error in coordinate measurement but also
to control the dynamic properties of the inertial system
card 1/5 (eliminate instability, introduced damping and reduction
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Oon the Theory of Stable Systems with 3 Channels for Automatic
Compensation of Gravitational Acceleration, Corrected by External
Information
of period of oscillation). o The astroingrtial system
includes Ehoto-servosxstems for tracking heavenly
bodies or stars, a gyroscopic platform, 9 3 accelerometers
with axes directed along the adopted coordinate system,
integrators for calculating velocities and coordinates,
calculators for generating acceleration compensation
signals, for processing the telescope’control signals
and for calculating corrections to the coordinates
given by the inertial system. The improvement of the
dynamic properties mentioned is obtained by summing the
feedback signals with the output signals of the
accelerometers and first integrators. The equations of
the astroinertial system are given and the errors of
the automatic system for compensating gravitational
acceleration are analysed. The stability of the
compensation system is analysed with the -assumption that
the telescopes are exactly aimed and that the space \{/

Card 2/5 vehicle is in a gravitational field. A theorem is
v

v
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Oon the Theory of Stable Systems with 3 Channels for Automatic
Compensation of Gravitational Acceleration, Corrected by External
Information ’
presented giving the characteristic equation of the
automatic compensation system for gravitational
acceleration and stating that by choice of transfer
factors in the feedback networks arbitrary frequency
and attenuation of error may be obtained. The
accumulation of error during periods in which the
astronomical objects are not visible so that correction
for the inertial system measurements cannot be carried
out is then analysed. Sources of error in the system
are: errors of astronomical measurements, errors in
the assumed masses, dimensions and ephemerides of
heavenly bodies, errors of the automatic compensation
system, instrumental errors of the accelerometers,
integrators, calculators, photo-servomechanisms,
astrodomes etc. It is found that the critical element
of the system is the astronomical measurement system.
Two methods of employing the astronomical information
: are proposed., In the first, three surfaces of position
Card 3/5 (Ref 2) are obtained. This method suffers from L*//
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on the Theory of Stable Systems with 3 Channels tor Automatic
Compensation of Gravitational Acceleration, Corrected by External
Information

restrictions in the choice of stars suitable as points
of reference and the computer is complicated. In the
second method, the directions to the stars are used only
to eliminate angular deviation of the gyroplatform with
respect to the inertial coordinate system. Here the
possible choice of stars is wider and the computer is
simpler, Numerical examples of the error to be expected
from the system under various conditions of space
navigation are considered, During periods when
accumulated errors in position measurement are being
reduced, errors may arise in velocity measurement,
There are three types of operation of the astroinertial
systems ‘"memory" in the absence of visible heavenly
bedies, during which error is continuously accumulated;
forced elimination of error of position; normal
operation, where the natural frequency of the system is
Card 4/5 close to the frequency of rotation of the space vehiclevk
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On the Theory of Stable Systems with 3 Channels for Automatic
Compensation of Gravitational Acceleration, Corrected by External
. Information :

about the celestial body. There are 4 figures and
3 Soviet references.

 SUBMITTED: October 1, 1959
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Stability and self-osoillntions of acoustical syatems containing com-

pressore and the use of nsgative feedback to suppress self-cscillations.

Avtom. upr. 1 vych. tekh. no.3:lli5-489 160. (MIRA 13:11)
{Compressors—Aerodynanics ) (0acidlations)
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FRIDLENDER, Gavriil Oskarovich, coktor tekhm, nauk, prof.; KOZLOV,
Mil’chail Stepanovich, kanl, tekhn. nauk, dotsenty RYABOV, B.A.,
doktor tekim. nank, prof., retsenzent; BROMBERG, F.V., doktor
iekhn,nsuk, prof., retsenzenti BODNER,.V.A,, doktor tekhn. nauk

prof., red.; SUVOROVA, I.A., red. izd-va; ROVIK, A.Ya., tekhn,
red.

kopiche-
Aeronautical gyroscopic instruments] Aviatsionnye giros
Ekie pribory. Pod red. V.A.Bodnera, Moskva, Gos.nauchno-tekhn,
jzd-vo Oborongiz, 1961. 390 p. (MIRA 15:1)
(Artificial horizons (Asronautical jnstruments))
(Gyroscopic instruments)
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'PHASE 1 BOOK EXPLOITATION  SOV/5894

Bodner, Vasiliy Afanas’ yévich, and Mikhail Stepanovich Kozlov

Stabilizatsiya letatel'nykh apparatov 1 avtobiloty (sthbilization of Aircraft
and Automatic Pilots) Me.scow, Oborongiz, 1961. 508 p. ~Errata slip inserted.
10,000 copies printed : :

Ed. (Title page): V. A. Bodner, Doctor of Technical Soiences; Professor;
Reviewers: B. N. Petrov, Academiclan; Ye. G. Izvol'skiy, Candidate of Tech-
nical Sciences, Docent) and I. A. Mikhalev, Candidate of Technical Sclences;
Ed. of Publishing House: I. A. Suvorova; Tech. Ed.: N. A. Pukhlikova; Managing
Ed.: S. D. Krasil'nikov, Engineer.

FURPOSE: This is a textbook for the course nStabilization of Aircraft and Auto-
pilots" given at aviation schools of higher education. It pay also be_useful to
engineers and techniclans interested in the theory and construction of automatic
flight-control systems. :

Card 1/8
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COVERAGE: The book discusses the theory, construction principles, design charac-
teristics, and use of automatic flight-control systems. It covers the theory
of automatic control of amgulear motion, of motion of the center of mass; and of
flight speed; semisutomatic control systems; and control systems for the various
f£light stages(in flight, landing, being guided to terrestrial and aerial tar-
gets) The discussion also ingludes the dynamic characteristics of aircraft and
the dynamics of transient processes of closed~loop flight control systems, their
transfer functions and frequency characteristics. Methods are presented for
determining the trensfer coefficients of such systems and their effect on con-
trol dynamics. The design characteristics of self-optimizing control systems
are also considered. Cha. I, II,,;IV, V, VI, IX, and XII Wwere writtem by V. A.
Bodner) Cks. III, VII, VIII, X, and XI, by M. S. Kozlovj and Ch. XIII, by both
authors. No personalities ars mentioned. There ars 15 rpferences: 14 Soviet
(including 2 translations) and } English, ! ’ -

TABLE OF CONTENTS [Abridgedl:

Preface

Card 25
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SELEZNEV, Variliv Petrovich:OI'MAN. Ye.V.. inzh,, retaenzent: BODNER, V.A.,
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BOGOOLOV, M.F,, red, izd-va; ROZHIN, V.P., tekhn, red.

[Navigational instruments] Navigatsionnye ustroistva. Pod red.

V.A.Bodnera. Moskva, Gos.nauchno-tekhn.izd-ve Oborongiz, 1961.

615 p. : (MIRA 14:12)

(Navigation (Aeronautios)) (Electronics in aeronsutics)
(Aeronautical instruments)
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]{-'gAUTHgRB: Bodner, V.A., and Selegnev, V.P. (Moscow)
xwdg;r:rﬁl: . A Contribution to the Theory of Inertial Systems

! Without a Gyroscopically Stabilized Platform

" PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, HLnergetika 1 avtomatika, 1961, No.l, pp. 143-152

TEXT: - This is a continuation of previous work by the authors
(Ref.1), "A contribution to the theory of undisturbable systems

with three channels of self-compensation of accelerations for
gravitational forces", this journal, 1960, No.l. 1In an inertial
system with a stabillized platform accelerometers measure the )(
accelerations of the system while the stabilized platform-provides
fixed axeas of referende, Im the inertial system without stabilized
platform, which is considerad, three accelerometers measure
accelerations along the axes of the moving object. The measursments
are affected by components due to gravity, and the rotation of the
object. The effecis of rotation are eoupunsFtod by signals derived
from instruments moasuring rotational velocity. The effects of
gravity are compensated by a feedback signal from a computer which
Card 1/3
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A Contribution to the Theory of Inertial Systems Without a
Gyroscopically Stabilized Platform

caleculates the necessary correction from the position of the
object with respect to the colestial bodies affecting it. Tha
position information is derived from the corrected accelerometer
signals by double integration, The apparatus gives the position
of the object in a moving synstem of coordinates, To obtain the
position of the object in a fixed system of coordinates,
information about the angular position of its axes is derived from
the neasured rotational velosities of the system, This is fed to
a computer which transforms the outputs of the accelerometers into
measurements along fixed axes. The transformed accelerations are
corrected for gravitational offects as described above. Two
methods of measuring angular velocities by means of linear
accelerometers are described. In each, two accelerometers are
placed on each axis of the moving object; in one method the
accelerometor axes are perpendicular and in the other parallel to
the object axes. The angular velocities are derived from the
differences between the accelerometer signals and from the

Card 2/3
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! A Contribution to the Theory of Inertial Systems Without a
¢ Gyroscopically Stabilized Platform

distances between them, The stability of the systems of
compensation of gravitational effects déscribed is examined., It
is shown that the apparatus is unstable; errors in the measure-~
ment of acceleration grow without limit. The system can be used
for short measurements only. However, if an additional
measurement of the position of the moving object with respect to
the celestial bodies, cbtained say by radar, is used to
compensate the signal correcting the gravitational effects, the ><;~
system is stable. Errors in measursment result in harmonic
oscillations of limited amplitude.

There are 7 figures and 3 referenceni 2 Soviet and 1 English,

SUBMITTED: November 30, 1959
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BODNER, V.A.; RYAZANOV,Yy,A,
B djusting control
Svnthesis of structural diagrams of the gelf-a
syy:tem for supercharger {.urbojet engines. Avtom.ﬁg.aYilgt)ivig.
n0.3333-50 161, : (MIRA 24
' Airplanes—Turbojet engines)
Automatic control)
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AUTHORS @ Bodner, V.A, and Seleznev, V.P. (Moscow)
TITLE: On the automatic control of the motion of a body in

inertial space

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1961, No.4, pp.197-207

TEXT: The motion of a body in a gravitational field on the
scale of interplanetary distances will be realised over pre-
calculated orbits which are optimised in some sense. The minimum
expense of energy is cbtained by maximum utilisation of inertial
motion, but at the same time minimum time is desired. This
requires the use of motcrs controlled by a given program. In this
study it is assumed that the body contains a navigational system
in the form of an inertial system with three channels for the
automatic compensation of gravitational acceleration. Changes in
the vector applied to the body for purposes of controlling its
motion are obtained by varying the rate of fuel consumption and
by variation of the angle of attack of the motor. The coordinate
system is taken as heliocentric. The equations of motion are
derived in terms of the tractive force P, the gravitational force
Card 1/3 .
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i and the resistive force Q (due to incidence of the object in an
atmosphere, the effects of meteoritic particles and of electrical
and magnetic fields). The conditions for motion over a ballistic
trajectory are found. The equations of motion of the automatic
control system are then derived from a separate consideration of
the equations of the object, the navigational system, the control

~ signal generator, the computer; the amplifier and the motor, all
included in the closed loop of the complete control system. The
cases of small and largs deviations are considered separately. The
dynamic error of the system is neglected, which is justified by the
consideration that the time constants of the system elements are
mmuch smaller than the durationm of the processes involved in the
control of the motion of the centre of gravity of a large mass.

Two systems are considered - static and astatic. In the integral
system the error can be made smaller. In the special case of
motion around a planet there will be random variations of the forces
acting on the object due to the presence of an atmosphere, with its
wvarying density with height, wi.th exposure to the sun's heat
radiation and to variations in the solar activity. The dispersions
of the errors in the coordinatoes of the above two systems are found

Card 2/3

-

i

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5

I

: £7665
(m the automatic control of the ... s/024/61/000/004/023/025
E140/E563

as functions of the ratio of the system natural frequency to the
frequency of revolution. The asnalysis indicates the advantage of
having as high a natural period as possible, which can only be
obtained in practice by increasing the acceleration due to the
tractive force. The processes in the control system in the
presence of large deviations are studied by the approximate method
of statistical linearisation, and using a process of successive e
approximations. The dispersion is found to sufficient precision ‘ e
after about three or four computational cycles. The analysis a
shows that the static control system should have regulation with R
respect to the deviations and the first derivatives of the K
deviations, with the latter predominating, and, in the astatic
system,an integral signal in addition. To reduce the resaction of
the system to random forces its frequency should be made as great
as possible, by increasing the slope of the traction character-
istic and by increasing the traction reserves. The frequency of
the control system should in any case exceed subastantially the
frequency of revolution about a planet. There are 8 figures and
9 Soviet references,

SUBMITTED: February 11, 1961
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AUTHORS ; Bodnexr, V.A., and Seleznev, V,P., {(Moscow)
TITLE: on the theory of inertial reference systams

PERIODICAL: Akademiya nauk SSSH. Izvastiya. Otdeleniye
tekhnicheskikh nauk. Energetika i avtomat ika,
no.5, 1961, 163-173

TEXT: The authors apply Kulebakin's absolute invariancs
principle to the nongyroscopic insrtial raference system proposed
by J.J. Klein (Ref.1l: Nongyroscopic inertial reference, IRE Trans.
Automat. Control, 1959, V.4, No.2)., With reference to a single
axis the basic system is shown in Fig.1 and consists of an
inertial body 2, which may rotate about the axis x - X, An
accelerometer 1 is fixed to this axis with 2ts axis of
ssnsitivity perpendicular to the plane of the figure (the y-axis}.
At the oppesite end of the x-axis the rotor of s drive motoer 2

igs fixad. The motor torgue is derived from the accelerometer
signal through a locop with transfer function F(p). A double
integration gives the velocity 3 and the distance sy whe=n 0(
the control circuit is adjusted so that the inertial refersnce
card 1/§ g
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system models a Schuler pendulum and can be used to obitain the

local vertical, Analysis of the system errors shows that the
susipensions of the inesrtial bodies must be carefully designad,

the moment of imertia must be large and external navigational
information shsuld be introduced. The system must alse be damped.
Technologically feasible methods should permst the gonatructicn of
suc¢h systems with precisions two orders of magnitude grsater than

are presently attainable with gyroscopic systems, The authors

preoceed to an analysis of the effacts eof introducting external J(

on the theory of inertial reference....

information under the assumption that the error ¢t a Dopplsr
velocity meter is small in compariscn with the ezrors due to ithe
perturbation mcement and the accelarcmeter. The introdaction of
external infermation has the effect of reducing the Schuler
period by faztors of 10 %o 30, The external informaticn thus has
the effect of improving the dynamic characteristics and the

precision, t may be applied sither continucusly cr discon-
tinuously, depending on the reguired recision and the mcode of
¥ Ay q
eperaticn cf the infermation =purass, #n “mpraved dealign of &
TN v K £ £
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¢ Y

S i Fepapen w3 ogioTn ot FAags

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5

29566
On the theory of inertisl refersnct.... g{g§3£§§§000/005/008/009

The insrtial bedy is immersed in liquid enclosed in a containser,
The purpose of the liquid is to supply full compensation for the
weight of the body and by this to sliminats i1he friction mcmznt
caused by the bearing reaction, A possible viscous friction of
the body in the liquid is compesnsated, Elastic couplings are ussad
to maintain the body in a definite position, Servosyatems are
employed to reduce the forces and moments acting on the bedy from
the liguid and elastic couplings to negligibdly small quantities.
The body 1! is cylindrical for a pingle-axis systemi in a
three-systeam it is a sphere, with mpecific gravity equal to that
of the liquid 2, in the container %, The liquid viscosity
should be low and its temperature maintained conztant, The body
is in a suspended state im the liquid and is fixed to the
container by thin quartz filaments '8 which may twisi, The
contziner is connected to the asbject through balil bearings 9.
whose axis of rotation corresponds to the axis of rotatien of the
inertial bedy. The difference angle betiween the body amd the
container is measured by a spscial frictionless detector 7
either photoelectric or capacitive - from which signals are
obtainedéfor the compensation motor € ssrving to eliminate

Card 3/,
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29566

s/024/61/000/005/008/009
E140/E135

moments acting on the body and a corrective motor 5 placed
between the container and the body of the cbject, This results in
the body, container and the cbject being dacoupled from each other.
A iinear ascelerometsr & with axis of sensitivity perpendicular
to the axis of the container is fixed to the container, Iis gutpul
signal :is also applied to the motors and is also integrated to
determine the velocity and coordinates of the object. The
accelercmetar signals are also applied to an alectromagnat IO
through an amplifier, The magnestic fizld of this element bx
interacts with slectric currents passed through the liquid from
the electrodes 11 to establish a force on the liquid asting o
correct vistous friction betwzan the liquid and the bedy. The
anslysis of the aystem takes into account sezond-order effects
neglected in Klein's original werk, and develops conditiens feor
compensation of the object acceleratismn, the anbalanze, wlaatic
suppori'and viscous friction moments, The compensaticn toaditions
derived are valid for fixed altitude of flight. The effects of
slvitude variations on the compenaation conditions muai be
cerrected hy means beyond the scops of the artiulag

card 4/ 1 & .
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TR ; ' s/024/61/000/005/008/009
j,On tbe;theory of'inertial gg{?rénce_f.. E14Q/E135 .
' 'Thété:a're.. 2 figures and 2 references; 1 Soviet-bloc and 1 non-~

"f-,,_ Soviet-bloc. The English, language reference reads:
T Refels Jodu Klein. Nongyroscopic inertial reference, IRE Trans,

T Automat.  control. 1959, V.4, No.2.
e SUBMITTED:  March 21, 1961, =~
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-13.2809, -
AUTHORS: ' Bodner, V. A., and Seleznev, V. P.

. X

- PITLE: -Behavior of unperturbed systems in an inertial epaée

- s/ozo/61/130/oos/006/025
REECE B104/B205

.

PERIODICAL: Akedemiya nauk SSSR. Doklady, v. 138, no. 5, 1961
: 1043-1046 : . ,
- TEXT: Unperturbed systems in the three-dimensional space, which are
used as navigation: systems, are equipped with three accelerometers which - i
-are fastened to a gyroscopic stabilizer and are oriented alohg the three- [ -:
axes of the inertial system. The behavior of a navigation system of ‘this
kind in a three-dimensional inertial space is illustrated in Pig. 1. F
end G are the vectors of the external forces and of the attractive force;,
respectively. The accelerometers measure thq components of acceleration

&y ayo and - L On account of the deviation of the axes of the gyroscope‘

' from the sensitive axes of the accelerometer forming the orthogonal system,
xXyzy XY, Z, and xyz are not parallel. On the assumption that the angles

o(,/?andJ?’(Fig. 2) are small, the following relations will hold for the
Card 1/7
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' ’ eirenon - 5/020 61/138/005/006/025
-Behavior of unperturbed systemdh.:. * B104/B205

signals of the -three acoelerometera: a =8 +A°‘xd’ a.y-ay +da_ . va’ and

& sa +fa , (2), vhere Aaxd 8y oB=8, o Aayd-azo; axop, and Aa e g-s, of' |
- In order to obtain an inertisal aystem with three compensation channe‘s fory -
gravitational acceleration, it is necessary to form the compensation sig-

. nals Byk! and g, whose amounts are equal to those of ‘the components

?
8y» g and Ek of gravztational acceleration. Their signs, however, -are

reverse Pig. 3 shows the block diagram of a system of this kind, from
which the equation of motion

’ :
[ .

[(a.t — &nd) - "'; +'\’o]"i;; +¢;'o - Sn [(av "'Rw)"“ +y°] +Jo = 3 -
[(a.;—g,;)—’,; fal b= .(3? Lo

for thé system ia obtaihed. The nymbols with the subsoript o are the
initlial coordinates and velocities of the object; L sy, and s, are the

- Card 2/7
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’ .‘ T g | §/020/61/138/005/006/025
Bohavior of unperturbed systemd’ .. 3404/4264 o/ 5/ /025 Y,

running coordinates of the object as given in the fnertial system; T
pug./dt. By means of (22 this equation oan be represented in the form
Ax =/.‘.Ex+Aaxd, -----:A?-Agz-rﬂazd (4), where(ﬁx::sxhx denotes the error: .-

of *the inertinl system, which holds analogously f A : ‘
% y for/ly and4z, and Ogy :
B g which holds analogously for Agy and[gz. Using the known expres- . - .
~ sions . ' . o
v o @ X=X 1 y—i S 2—z "
com=2fm =t =2 mi T, g =N m I, (@

: = R fmy R R T R o
o, oo wheee ¢ et
' "Ri=Vx—x) -t +E—2)

relations are easily obtained for (4)

the following

- Yy aeee weais e

(" + 1) &5 — ADy — BAZ = Aagy, — ABX + (0 -4 7) Ay —CAzeafiyy
- BAx:CAy + (pg‘ +7I§) 4sz = AQ’_" - . ce T (9 e

P R, o~ e e

' cCard 3/ 7
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- = 1 " 8/020/61/138/005/006/025
Behavior of unperfurbed systems ... " 'B104/B205 : .
wvhere -
v Imy X—x 2 f'”z[ ¥—b } : o
TI S | P YRR Y A/ I TR
n; ‘2_-'1 R:[I [ ('“Rl ) ] T‘y' = R} ( I.z‘ ) ' (10)
: n 1 (10) A ’
- ".Lm_’.{l._a A ]; e ‘
A '?1-2-"1 R ( Ry ) : SRR

A =3 é,ﬂ{_—*_xi—x,)(y;y‘,)’ B =3 é Iy (x—x)iz—~2z)

ar & AT R o
A aw M G—pe—z) I -
R T

\
-(E'xn'axd-’- B'S'n'ayd’ az'.‘-axd)Q The erroxr of tlfxe inertial eyst_em’., which is N
caused by an inaccurate compensation of acceleration, can thus be deter- ' :
mined from a linsar system of differential equations having variable .
Card 4/7 A S
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- ' 28307 .8/020/61/138/005/006/025 -
Behavior of unperturbed systems ... . B104/B205 T

coefficients. The stability of the compensation syst.em is investig_at'ed :
. on the assumption thati;axd-ﬁayd-ﬂazdfo. It is shown that the compensa--

tion systém for gravitational acceleration. is unstable. The geheral
motioh of a system of this'kind consists ist (1) & 'harmonic oscillatian . .-
with a period T1=2JIVR/g;. (2) oscillations with the same periog but with - -

a growing amplitude; and 3) an aperiodic, exponentially increasihg motion ‘
with a time constaul T2-T1'/2V23l. From the renulis of the investigations,

“three theorems have been deducédi: 1) The compensation of gravitational'
ecceleration in all - three channels of the inertial. system leads to the

- characteristic equation (p2+45i2)2(p?-Z(2)=0 for the error of each of these
channels. 2) The oscillation period of the error of the inertial system. = .

. is equal to the period of the satellite traveling on an orbit of radius . .|
R about an equivalent celestial body with the' first cosmic velocity - -
V1=¥’5:R. 3) The time' constant of the error increase of the inertial ‘system -

, . 1s equal to the time constant of the motiorn 6f a satellite moving away
from an equivelent celestial body with the second cosmic velocity
V= l2gR :
Card 5/ 7
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‘ A 8/020/61/138/005/006/025 S
 Behavior of unperturbed systems ... . B104/38205 » Tt

- There are 3 figures and 1 Soviet-bloc reference.

' : . t
~ PRESENTED: Januaxy 23, 1961, by V. S. Kulebakin, Academician ' S
SUBMITTED: January 16, 1961 : ' R

' Fig. 13 System urder oonsideration.
- Legends (1) Sun; (2) ecliptic;
. (3) Bartn., |
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ALIMOV, I.D.[translator]; BODNER, V,A., prof., red.; DANILOV, N.A.,
red.; RYBKINA, V.P., tekhn, red.

[Automatic testing of the equipment of airplanes and rockets]
Avtomativheskaia proverka oborudovaniia samoletov i raket;
sbornik statei, Moskva, Izd-vo inostr.lit-ry, %962. 216 p.

MIRA 15:8)

(Airplanes—~Testing) (Automatic control)
(Rockete (Aeronautics)-~Testing)
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Yadnsdoktor tekhn,nauk, “
CHINAYEV, Petr Ivanovich kand.tekhn.nauk; BODNER 0.
D etsenzent; NEMCHUNOVA, 0.A., red.Izd-ve; BEREZOVIY, V.N.,

tekhn. red.

vtomatiche-
[Multidinensionel automatic systems] Mnogomernye & -
gkie sistemy. Kiev, Gos.izd-vo tekhn.lit-ry, US?; &319(1)2. 12'; P

(Autoratic control)
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GLADKIKH, P.A.j KHACHATURYAN, S.A.; KAZAKEVICH, V.V., doktor tekhn,
’nauk, prof., retsen':xent; BODNER,.Y.A,, doktor tekhn, nauk,
prof., retsenzent; DANILOV, L.N., inzh., red.; DARILIK,
LoN.’ red.iﬂ‘v&; TIHOFEYEVA, N.V., tek}m. redo

[Preventing and eliminating vibrations In pumping units]
Preduprezhdenie i ustranenie kolebanii n:gggéztel;%kh usta-
. kva, Izd-vo "™ashinostroenie . Pe

novok. Moskva, ’ Oetrn 1700
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ALEKSEYEV, Kir Borisovich; BEBENIN, Gennadiy Georgiyevich.
Prinimal uchastiye KASHIN, G.N., kand. tekhn. nauk;
BODNER,.V.A,, doktor tekhn, nauk, prof., red.;
LOSEVA, G.F., red.

[Control of a space vehicle] Upravlenie kosmicheskim
letatel'nym apparatom. Moskva, Mashinostroenie, 1964.
401 p. (MIRA 17:6)
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KULEBAKIN, V.S;, akademik, otv. red.; PETROV, B.N., akademik, otv.
red.; BODNER, V,A., doktor tekhn. nauk, red.; VOROKOV,
A.A.;‘@‘Hﬁm!"‘?ﬁﬁ’ﬁ?‘?ﬁ‘aﬁﬁ, red.; IVAKHNENKO, A.G., red.;
ISHLINSKIY, A.Yu., akademik, red.; KOSTYUK, O.M., kand.
tekhn, nauk, red.; KRASSOV, I.M., kand. tekhn, nauk, red.;
KUNTSEVICH, V.M., kand, tekhn, nauk, red.; KUKHTENKO,A.I.,
red.; RYABOV, B.A., doktor tekhn. nauk, red.; SIMONOV,
N.I., doktor fiz.-mat. nauk, red.; ULANOV, G.M., doktor
tekhn, nauk, red.; FEDOROV, S.M., kand, tekhn. nauk, red,;
TSYPKIN, Ya.Z., doktor tekhn, nauk, red.; CHINAYEV, P.I.,
kand., tekhn. nauk, red,; KRUTOVA, I.N., kand. tekhn. nauk,
red.; RUTKOVSKIY, V,Yu., kand, tekhn, nauk, red.

[Invariancy theory in automatic control systems; transac-
tions] Teoriia invariantnosti v sistemakh avtomaticheskogo
upravleniia; trudy. Moskva, Nauka, 1964. 503 p.

(MIRA 18:2)
1. Vsesoyuznoye soveshchaniye po teorii invarisntnosti i
yeye primeneniyu v avtomaticheskikh ustroystvakh. 2d,
Kiev, 1962, 2. Chlen-korrespondent AN Ukr.SSR (for
Ivakhnenko, Kukhtenko).
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BODNER, ,Vasiliy Aferms'yevich; GUREVIGH, Yu.G., red.

[Theory of automatic flight control] Teoriia avtomati%'
cheskogoe upravleniia poletom. Moskva, Izd-vo "Nauka,

1964. 698 p. (MIRA 17:35)
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AUTHOR Bodner, V. A, (Hoscow); Aleksezev, K, B, {Moscow);
Bebenin, Gr-o- ifoscow)

. k.;’/'
TITLE: Use of magnetic torque -for the Spatial orientation of
‘satallites o %aﬁ?a' S

;souacu:_,znzhenerny*y.zhufnéxi;y;3£;7h6.74, 1984, 626-638
TOPIC TAGS: Bagaetic torque, satellize orientation, magnetic torquing,

satelidite Stabilization, Earth magaetic field,‘zau angle control,
tilt anple control . Y,

ABETRACT: The problem of tle spatial orientation of satellites by
means oif magnetic torque 13 considered, The dynamics of tvo-axis
and thres-axia stabliization 1is invastigata:i,and the mesns ¢f accom-
plishing the deeired control of yav and tilt angles {8 descrined, 7.
contrel the pigeh angle, re:sction nozzles or 3 wheel-contrel svaren
is us=d., An analysis of the above is prasented geenetrically {n

1 and 2 of the Enclosuvre, 1In Bhown s bloek diagram
2f a conzrol dysten us makes closed—locp and
opan~loop control sSyst Differential equations for angular
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ility of the salected :st_ai"ti"c—iand::ao:x';s_:tg:'ic--ccntrol laws i{s substan-

~tilated, und they are compared with zospoct to control accuracy and
‘eurrent consumption, Closed=loop and open=-lo0op control systems are

anaiyzed, The advantages of variocus systems are discussed. Orig,

art. has: 5 figures and 34 formulas,
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. AUTEOR: Bodner, V. A, (Doctor of tochnical sciences); Ryazanoy, Yu. A.
" TTTLE: Application of the i@gy_g_{_g;y_g_zj_ggggo ihe anlection of the parameters of a
+ flight control system

3OTRCE: 'Vsegoxyg%e.grovesiiémge po teoril invariantnosti i yeye primeneniyu v i
aviemabcheskikh sisternakh. 2, Klev, 1963, Teoriva jmvariantnosti s Hitierakh avinmati-
cheskoge upravleaiya (Theory of invariance in authmatic contres i =

" | chariya. Moscow. {zd-vo Nauka, 1984, 403-411

TOPIC TAGS: ﬂigﬁt cg_xll.ml system, jgvariance theory, sutomatic pilot, damping contour

Y

: 7

. ABSTRACT: The application of ihe theory of invariance 10 the selection of l‘he parametsrs

| of aflight control system is investigated. Firsi, the selection of the parametirs of the

. damnping contour is determined, This is done by obtaining evpressions for ihe dynamic pro- . -
periies of an aircraft in yawmg motion. Then the authora cbialn equations for the selection

of the parameters of a flight control systemn. Ths is dona by determining the cpunlion
desgcribing the autopilot. From thiz, the authors obtain the equation of a closed aysiem

from which the transier functions for an aircraft in yawing motion are obtained. The

article concludes with 2. determination of the pecularities of accomplishing a self-wning

e i g b PO 2
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flight control system and 2 deséription of its components. The suthors conclude that the
conditons of invariance can be maintained, when the parameters of the object change, by

means of changing the ratio of the damping contour by seli-tuning devices. Orig. ari.
hae: 5 figures and 17 formulas.
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Ch, XVI. Automatiec optimisation of flight conditions = o 646
Literature = - 642
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AUTHOR: Belkin, Yu. S.; Bodner, V. A.; Getsov, L. N.; Mart'yanova, T. S.; Ryazanov,
Y\l. A. A ———— P ———
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ORG: none
y gl

TITLE: Adaptive systems for the optimization work regimes and transient processes in
a turbojet engine a:),

SOURCE: Vsesoyuznaya konferentsiya po teorii i praktike samonastraivayushchikhsya
sistem, lst, 1963, Samonastraivayushchiyesya sistemy (Adaptive control systems); trudy
konferentsil, Moscow, Izd-vo Nauka, 1965 296-308 i

TOPIC TAGS: optimal automatic control, turbojet engine, thrust optimization , S&eF;
AOPRPIVE ConTmoL

ABSTRACT: Synthesis and analysis of an adaptive system to optimize and control vari'-r
ous parameters of a turbojet engine is presented. The equations of the system are
written out in detail and numerical data are tabulated. The analysis was performed
ing analog simulation and the graphical results are presented. The control parametqrs
considered were the rpm of the turbo-compressor, the inlet and afterburner tempera- I
tures and the turbine pressure gradient. The control inputs considered were the ma&p
fuel consumption, the afterburner fuel consumption, and the nozzle cross sectiom. Oaig

art. has: 16 formulas, 7 figuma, 1 table. _1_-::
SUB CODE: 12,13,21/ SUBM DATE: 22Nov65 Sk
Cord 1104 - R
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BODREVA, F.S,

e

Determination of the minimum requirment of nitrogenous sub-
stances by salmonslla typhi, Zdravookhr. Kazakh. 23 no, 1:
68-69 '63, - (MIRA 17:2)

1. Iz Vostochno-Kazakhstanskoy oblastnoy sanitarno-epidemic-
logicheskoy stantsii,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720019-5

BODNEV, M.N,
M‘

Inclined ship-1ifting device of the Krasnoyersk Hydroelsctric
Pover Station, Trudy lengidroproekta no,1:39-4, 164,

(MIRA 18:10)
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__ BODIEVA, Ye.I.; KATSNDL'SON, A.A.

Width of a microphotometer slit duri
ng the photometric recordi
of the light intensity of roentgenograms. Zav.lab. 26 no.8:1013f

) 1015 160. (MIRA 13:10)

1. Moskovskiy goaudaratvennyy universitet in. M.V.Lo
(Photonetry) (x.‘r”. ) monosova.
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SOV/137-58~11-23142

Translatién from: Referativnyy zhurnal., Metallurgiya, 1958, Nr 11, p 187 (USSR)

AUTHORS:

TITLE:

Matulis, Yu. Yu.,w,

On the Processes Caused by Changes in the Acidity of the Medium and
Additions of Furfural During the Electrolytic Deposition of Cadmium
From Sulfate Solutions (O protsessakh, vyzyvayemykh izmeneniyem
kislotnosti sredy i dobavkami furfurola pri elektroosazhdenii kadmiya
iz sernokislykh rastvorov)

PERIODICAL: Tr.ANLitSSR, 1958, Vol B1(13), pp 21-37

ABSTRACT:

Card 1/2

A study was made of the character of the changes in the cathodic

_polarization (P) and the mechanics of the electrode reactions caused by

an increasé in the acidity of the electrolyte and additions of furfural.
The experiments were performed in 0.25 and 0.5N CdSO, solutions
acidulated with HySO4. The measurements of the cathodic P were
achieved by the compensation-potentiometric and oscillographic
methods. In a series of experiments the rate of H, evolution on the
cathode was measured. The structure and the properties of the Cd
deposits were also studied. The authors found that with the increase
of the acidity of the solution the volume of the saturation current
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SOV/137-58-11-23142
On the Processes Caused by Changes in the Acidity of the Medium {cont)

decreases appreciably and the P potential assumes a more constant value., The
leveling off of the potential results in an tmproved quality of the deposits with a
decrease in the PH of the electrolyt., The authors submit that the stabilizing
action of the H' ions on the potential of the cathode P in the electrolytic deposi-
tion of Cd is related to complex colloidal chemical processes occurring in the layer
near the cathode and on the surface of the cathode. During the electrolytic deposi-
tion of Cd partial evolution of HZ‘. takes place which reduces the furfural (added to

A P,

Card 2/2
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BODNEVAS, A,

SCIENCE
PERIODICAL: DARBAT. SERIJA B. TRUDY. SERITA B. No. 2, 1958

Sgdgggl:iémAinT;l:sq::?::tgn lgi‘iperiodic oscillations of the cathode potential
(o) C separati £ ]
some collodial admixtures. In Rusgian.p?nB?: o sulfatic solutions, containing

t

Monthly list of East European Accessions (EEAI) iC. Vol. 8, No. 2,
February 1959, Unclacs,
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_}f;:‘[Bodnevas, A.]

The effect of some 1yo
philic colloids on the ¢ thods
of zinc plating, Liet al darbai B no.4:111n119e'5; c(g;:ge;?a)

1, Institut khimii 1 khimicheskoy takhn

(Z2ine) (Plating) (Colloids)
(Cathodes)

ologii AN Litovekoy SSR,
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HODNEVAS, A.I., kand, khim, nauk, red.; MATULIE Yu,Yu, » doktor khim,

TT———nank;Ted, ; YANITSKIY I.V.[Jani
[Fabijonavicius, 1.]. ’insh. ,[ otv.c -

PILKAUSKAS, K., tekhn, red,

» red.; FABIONAVICHYU,I,

Z8 vypusk; KANOVICH, R.,red,;

[Improvement of elect

roplated coatings; meterials] vV
versh;n:tvovaniia gel'venopokrytid; nmaterialy. Vi}.'n:g;?s{n}i:o-‘
khimi khimicheakoi tekhnologii Akad. nauk Litovgkoi SSR, 1961.

122 p,

1. Respublikenskaya konferent=iya

naukl i promyshlemnosti. 24

(MIRA 15:4)

khimikov-gal'vanikov, rabotnikov
Vilnius, 1960, ’

Electroplating)
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34721
5/ 137/52/000/002/111/ 14
/. /PcC 2050/:.101
VO WINY™|
AUTHORS ¢ Bodnevas, A, I,, Matulis, Yu, Yu,
—
TITLE Cathedic processes occurring in the clectrodeposition of cobalt,

and the action mechanism of lyophilic collolids

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 2, 1932, 92, abstract 2120%
("Ir. AN LitSSR", 1961, B 2(25), 119 -~ 136, Lithuanian summary)

TEXT, A study was made of polarization phenomena abt relatively low D and
acid.tied CoSO)y solutions, and the action of admixtures of certain lyophilie col-
loids upon the cathodic polarization of Co was investigated in the course of Co
electrodeposition from CoSO) solutions having different pH values and, in some
cases, containing H3BOa;. In acid solutions of CoSOy at low D there occurs only
discharge of HY ion5. “The priority of this process is retained from the momen?
of switching on even at higher values of D, In the latter case the concentration
of H” ions in the layer closest to the cathode is quickly depleted, the more ac-
+ive centars of the cathode become coated with Co hydroxide and the polarization
potential momentarily prompts a rise in the equilibrium potential of the metal,
whose .electrodeposition occurs with a considerable overvoltage. The greatest rise

Card 1/2
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