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Influence of stimulation of the mechanoreceptors in the gastrointes-
tinal tract on some blood indexes at high temperature. Med. zhur,
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 10, p 86 (USSR)

AUTHORS: Vakhitov, G.G., Govorova, G. L.

TITLE: Some Radial Problems of the Displacement of Petroleum by Water
From a Non-uniformly Permeable Layer (Nekotoryye radial'nyye
zadachi vytesneniya nefti vodoy iz neodnorodnogo po pronitsayemosti

plasta)
PERIODICAL: Tr. Vses. nefteg#. n.-i. in-ta, 1956, Nr 8, pp 250-261

ABSTRACT: The problem of the radial displacement of petroleum by water
in a layer of uniform thickness containing two annular zones of
different permeability is examined. The difference in the vis-
cosity of water and oil is taken into account as well as the de-
creased phase permeability relative to water in the displacement
region, which is regarded as approximately constant, The fluids
and the soil stratum are regarded as incompressible and the
seepage as laminar, Also investigated is the case of n annular
concentric zones of different permeability. An example demon-
strates the effect of non-homogeneity on the time of contraction

of the petroliferous contour toward an annular tunnel.
V. L. Danilov
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 4, p 91 (USSR)

AUTHOR: Vakhitov, G. G.

TITLE: Solution of Problems of Underground Hydrodynamics by Means
of the Method of Finite Differences (Resheniye zadach podzemnoy
gidrodinamiki metodom konechnykh raznostey)

PERIODICAL: Tr. Vses. neftegaz. n.-i. in-t, 1957, Nr 10, pp 53-87

ABSTRACT: The article considers application of the method of finite
differences for the solution of problems pertaining to the see~
page of liquids into fully or partly penetrating shallow wells
within a layer having nonuniform physical parameters, when the
outline of the influence zone is arbitrary. The zone of seepage
D is approximated by a flow-net region lying either partly or
wholly within the zone D. The boundary conditions along the
influence-zone contour are transferred to the border of the
flow-net region by interpolation. The wells are considered

as points and are located in the nodes of the flow net. Methods
are developed for determination of the pressure and velocity
fields in a nonuniform layer for the producing wells and the

Card 1/2 injection wells. A correction coefficient is introduced for
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YERONIN, V.A.; MAL’?SEY. M.V.; VAKHITOV, G.G.; SULTANOV,S.A,

BRI By g

Introducing new ne.chinery'é.nd mothods in the exploitetion of
Tatar oil fields, Neft. Khoz, 35 no.10:2/~31 0 '57, (MIRA 11:1)
(Tatar 4.S.S.R.--Patroleum engineering)
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Sov/93-58-1-T/11
Vakbit v, G.G.5 Yercain, V.A.; Maltteev. M.V.s Cholovskiy: L.P.
Preses’ Shate axd Foiare Development ¢f the Rmaghkir® 0ilfield iz
the Tatav ASSR (Tekoshcheye goghoyaniye 1 zadacki anl'seyatey rasrabotkd
Remeshkingkog” pestorozhdeniya Tatarskey ASSR)

PERLODICAL: Nefhjmioye Khoryaystive, 1958, Nr T, Tp- 31.37 (USSR)

ABSTRACT ¢ Tre Rompobiing o11field of the Tabar ASSR was discovered {n Jxly 1949.
A% tuls fl=ld the o1l of coamercial valve {g in the oil--bearing pards of the
Dypye Ppor Dy 5 823 D, (ube Mikhaylovskiy) Devuzian pormaticns, as well as in

i

e rilstesriug ssxds ~f the carbcnaceous fermation of lewer cArosz. The Dy
fromeilor. 18 She wogt lmporisny and it has beed arnitrarlly aubdivided ixnb>
#lve leysrs: 2.6,0¢,4 amd e. Tae 4 aad e layers have better poroslty and per-
meabiilhy. a4 grestaT -11 capacliy. Fig. 1 prasexts the geologlcﬂl profiel

-t ¥he Rumashkiz? ciifleld, which is belng developed acecording o & YNII scheme.
qmls scheme proviles o p the mallhenAlcs cf ressrvslc pressare by mzexs of weler
{2 3ecslin axd this makes 1t possible 19 artificialiy separetbe the olifield inbo
2% peaeryiirs p-d o explolt the five layers »T the D formabise §olwily. G-
ranSly cnly sFVRL «# the 23 reseyvolrs ars belrg czamnx]_-:rcia,].‘y explelied.

e se an hhe Mio Inamevekays - A drakhiell 7 Pavlovskeyes . Voshuos=-Susysves
o, Zelen i TERAYS ez ~Romachlzgksiia, ard e Al'met’yev =11 reserviirs
<A 3o Fig. 2. Toe ALmetyev, AzzBkAyEV.. gnd Bgilima -41fie1d admice

-

1cms awe 3o chargs - +he seves "1l reserv-irs. Table 1 precesls date 2
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Geol, nefti

Results of the development ~f the Romashkino oil field.
(MIRA 14:4)

i gaza 5 no. 5:12-18 My 161,

1, Tatarskiy nauchno~issledovatel!skiy naftyanoy institut,
(Romashkino region—0il fields-—Production methods)
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VAKHITOV, G.Go; SULTANOV, S,A,; ONOFRIENKO, V.P.; KLYAROVSKIY, G.V.

Additional sectionalization of certain areas of the Fomashkino
field, Neft. khoze 40 no,10:28-33 0 162, (MIRA 16:7)

(Romashkino r egion--Petroleum ytoduction)
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VAKHITOV Gagel' Galyautdinovich; LATUKHINA, Ye. I., ved. red.;
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STAROSTIHA L.D., tekhn. red.

[Effective means for solving the production problems in
nonuniform oil-and water-bearing layers fiy the finj“te
difference method] Effektivnye sposoby resheniia zadach
razrabotki neodnorodnykh neftevodonosnykh plastov meto-
dom konechnykh raznostei. Moskva, Gostoptekhizdat,

1963, 215 p.
(Petroleum enginesering)
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GHEMODANOV, V.S.; OSHITKO, V.M.; SULTANOY, S.A.; VAKHITOV, G.G.;
POIOUYAN, I.Gr . . &_—\———-—‘

Conversion of reserves and the determination of the recovery
factor ~* a flooded section 6f reservoir D]_ in the Bavly
field, Nefteprom. delo no.12l3-15'63 (MIRA 1727)
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ACC NRi  AR6000720 _SOURCE CODE: UR/0124/65/00070097B122/B122
AUTHORS: Vakhitov ¢. G.; Alishayev, M. G. "/0‘
TITLE: Investigation of difference schemes for nonlinear equations in unsteady B
filtration

SGURCE: Ref. zh. lekhanika, Abs. 98807

REF SOURCE: Tr. Tatarsk. ne _i. in-t, vyp. 6y 1964, 195-21%

TOPIC TAGS: difference equation, nonlinear equation, filtration, Fxo ) RATE,
PRESS LR L,

ABSTRACT: Difference gchemes are investipgated for paraholic type nonlinear equations
describing the unsteady seepage of liquid in a bed whose permeability and -piezo-
conductivity depend on the pressure. It is shown that the ncnlinear equation under
consideration leads to a linear equation for the case vhen & constant pressure and a
constant flow rate are maintained on the contour, if only the permeability of the
bed depends on the pressure and not the piezoconductivity. The investigated equation
is replaced by gimpler nonlinear finite difference achemes. Applying the ‘principle of
nfreezing" of coefficients and nonlinearities, the authors have obtained a practical,
satisfactory criterion of stability in the explicit finite difference schemes. The
applied jmplicit schemes are always stable. To consider stability and convergence
problems under stricter formulation, the properties of the solutions of the applied
finite difference scheme are considered. Bibliography of 11 citations. G. R.
Gurevich /Trenslation of abstract
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AUTHOR: Alishayev, M, 8.3 Vakhitov, G. G. J‘-./f
REF SOURCE: Tr. Z;,tarsk. peft. n.-i. in-t, vyp- 8, 1965, 336-344

TITLE: On the spetrum and stability conditions of several difference schemes

SOURCE: Ref. zh. iatematika, Abs. 3B557
TOPIC TAGS: diffe.cnce equation, stability condition, partial differential equation

TRANSLATION: The sethod of separation of variables is used to investigate certain pro-
perties of the totzlity of eigenvalues of difference equations (in particular suffi-
cient conditions for gtability are adduced) which approrimate the heat equation with
variable coefficients u
0
=93

and the simplest boundary and initial conditions.
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(Airplane g--Wings)
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83793
| 0400 5/124/60/000/008/011/011
. AD05/A001 .
Translation from: Referativnyy zhurnal, Mekhanika, 1960, No. '3, PP. 154-155,
# 10867
wmons o bR
TITLE: The Caleulation of the Monolithic WLgﬂﬁ,reng,m With Allowance for

Variability of the Load in the Deformation Process

PERIODICAL: Tr. Kazansk. aviats. sn-ta, 1958, Vol. 38, pp. 135-i59

TEXT? The author presents an approximate procedur? of the statl zat
strength calculation of a mor:olithle swept-back wlng, which takes into account
the variabillity of the aerodynamic load in consequence of the deformeticn of ihe
wing in flight. T4 is assumed that these deformations do not affset the aercs
dynamic characteristics of the wing and are reflectad only in the magnitade of
the angle of incidence. The wing 1s considered as 2 ~hin hapersd plate rein-
forced bY stiffening ribs parallel to the oblique coordinate ax2g. Tre defles-

tion funotion w(l , )} 1is expanded irto a seriea:

W(é,vl) =y, M) +(f1'(vl)§ +Ps (vpéa Foaees
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The Calculation of the Monolithic Wing Strength With Allowance for the
Variability of ths Load in the Deformation Process

from which only a finite number of terms is retained, The author exprsssss !
variation of the elastic potential Flate erergy through the coeffiglante }
of the series, equates this variation to the performante of the extarnal’'s
in the possible displacements, with allowance for ‘=e 20mponents whish arles
owing to the wing deformation, and obtaine for the unknown functlons f{'qf 2
system of linear differential equations and boundary cenditicre 1in a runter
sufficient for the complete determination of (7). Tre detatled sziusise 1:
presgentaed for the cass; when one restrists to'exphnsior of tne firz% siazn onlv,
and certain possibilities of simplifications are considersd,

N. A. Boa*ovieev

Translator's note: This is the full translation of the original Fussian
abstract,

Card 2/2
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50V/123-59-15-61175
Functions of Monolithic Wings

plexity of the equation for deriving the functions which serve as coefficients of the
series of deflection function, the solution is limited to two terms of the series, re-
presenting the deflection of the wing axls relative to this axis {the axis is chosen
conditionally). It is shown that the obtained equations permit to determine the functions
affecting the wing separately for the conditional bending and twisting unit loads cbtained
by transposing the applied loads onto the conditional axis. The order of determination of
the functions of the bending and twisting effect is given., The deformation of the shape
of the cross-section of the wing can be taken into account by the third term of the ex-

pansicn of the deflection function, but this would lead to complex formulae. It is
mentioned that the solution of the obtained equations for the constant cross-section can
be obtained with the aid of electro-integrators, but for the wings with variable cross-
sections with the aid of electronic digital computers,

K.I.L.
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TITLE: petermination of the Modes and Frequencies of
Bending-Torsional Oscillations of a Helicopter Blade
Using Matrices (opredeleniye form i chastot
izgibno-krutil'nykh kolebaniy lopasti vertoleta s
nomoshch'yu matrits)

PERIODICAL:Izvestiya vysshikh uchebnykh zavedeniy, Aviatsionnaya
tekhnika, 1959, Nr 2, pp 39-48 (USSR)

ABSTRACT: Only the bending in the flapping plane (i.e. the
plane perpendicular to the plane of rotation) is
considered. Bending in the plane of rotation
following the recommendations of Ref 5 is not
included. To evaluate the dynamic strength of a
helicopter blade it is necessary to know its modes
and frequencies of free oscillations. As shown in
Fig 1, a blade is essentially a rod, hinged at one end;
the modes and frequencies of a deformable blade (but
which does not rotate in the plane of flapping) are
usually obtained from the differential equation for
the transverse oscillations of beams (Eq 1) by

Card 1/6 introducing suitable boundary conditions, in conjunction

PP T TR W Ve CE R T1: SN Fogd

v ey
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SOV/147-59-2—6/20
Determination of the Modes and Frequencies of Bonding—Torsional
Oscillations of a Helicopter Blade Using Matrices

with the method of successive approximations. gsimilar
to the procedure used for calculation of the airscrews
(Ref 3). In this method, at each successive steps
it is necessary to consider the orthogonality of the
given (obtained) tone with all the preceding tones,
due to which a great volume of work is jnvolved. If
this method is extended to include the simultaneous
bending and torsional oscillations, the solution
becomes even more difficult (because there are two
simultaneous differential equations) and the volume
of calculation till further. However,
if the matrix m adopted instead (see Ref
the labour needed to evaluate higher overtones
decreases firstly, because there is no necessity to
anaiyse the orthogonaliity of the modes and secondly
because the order of the dynamic matrix decreases with
the order of the mode. In addition, the effort to
obtain the solution is the same whether the mass 1is
distributed or concenirated at a number of points.
card 2/6 Finally, the matrix method has the advantage that it
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sov/147-59-2-6/20
Determination of the Modes and Frequencies of Bending-Torsional
Oscillations of a Helicopter Blade Using Matrices

11

i

;

?

: is suitable for electronic digital computors, the

H programming being the same for all possible cases.

y The matrix method has not been used previously

v because, in order to form a dynamic matrix, it is

’ necessary to know the influence coefficients for

i the blade (i.e. deformations due to unit loads) and

2 these are indeterminate since the geometry of the

i blade is variable. In this paper the author makes use
i of the influence coefficients of a cantilever beam

L (with one end rigidly fixed) in order to develop the

5 equations for free oscillations of the blade in

i matrix form. The beam is further divided into a

§ number (n) of small segments each of a length llxi

¢ (Fig 1) and the segments are then replaced by

! concentrated loads at the centre of mass of the
segments. Assuming now that the tangent (og in Fig 2)
to the deformed neutral axis of the blade at the hinge
makes only a small angle f° with the original form of
this axis (straight line ox), deflections f4i of any
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SOV/147—59-2-6/20

. Determination of the Modes and Frequencies of Bending-Torsional
Oscillations of a Helicopter Blade Using Matrices

point of the blade are given by Eq (2) and from the
approximations of Eq (3), Ea (4) is obtained, from
which eventually Eq (5) follows where ¥ and X are
the columns consisting of 2n elements. Introducing
. next the influence coefficients Aik for bending and 6j3c
? for torsion (these represent respectively deflections
and angles of rotation of the crons-sections at x = Xji
due to unit transverse load and unit torsional moment
. applied at the sections X =: xy ), and forming the matrices
; for them, Eaq (6) is obtained; whence by Eq (7) we
get Eq (8). Then by Eq (8) and (5), we obtain Eq (9).
To eliminate P from this equation the equilibrium of
the blade is considered (moment of all inertia forces
with respect to the hinge must be equal zero), then
Eq (10) may be derived, which together with Eaq (9)
leads to Egq (11). Separating variables and using
relations (3) and (4) we get Eq (12) (where N is the
circular frequency) and with its help, Eq (5), (8) and
(10) transform into Eq (13) to (15), while Eq (1)
Card &/6 jeads to Eq (16). Thus the well known result that the

ST | .
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Determination of the Modes and Frequencies of Bending-Torsional

E . Oscillations of a Helicopter Blade Using Matrices

blade has a zero mode of oscillation with zero
circular frequency {(No = Q) and go = X, corresponding
to the rotation of the blade as a rigid body about

the axis of the hinge (FW axis in Fig 1) is

exhibited. It is then shown that the modes of
oscillations as given by the roots of Eq (16) possess
the property of orthogonality, this is done through

Eq (18) to (23). Transforming Eq (16) so as to

exclude the zero mode of oscillation {the non-zero
modes of oscillation mustmatisfy Eq (25) ), Eq (26)

is obtained which is again transformed to Eq (27).

Thus the problem of finding the modes and frequencies
of oscillation reduces to that of finding from Eq (27)
some natural numbers Aj (with the largest value of the
modulus) and the corresponding natural vectors @i,
which may be done using the method of successive
approximations. A simplification of the problem is
obtained, if the centres of gravity of the cross-
sections coincide with the elastic axis of the beam,
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petermination of the Modes and Frequencies of Bending—Torsional
Oscillations of a Helicopter Blade Using Matrices

further oscillations are not coupled; Eq (29) gives
the bending and Eq (30) torsional oscillations,
respectively. In Table 1 and Fig > a comparison is
made between the results obtained by the above method
(Eq 29) and from the known solutions of the
differential equation (Eq 1) for a blade of a
constant profile (cross-section). The fundamental
(1st) and the ond mode only are considered. The
frequencies so obtained show good agreement. In
conclusion it is stated that the method can be
extended to the case of coupled oscillations by
taking into account bending of the blade in the plane
of its rotation. There are 3 figures, 1 table and

5 references, 4 of which are Soviet and 1 English.

ASSOCIATION: Kazanskiy aviatsionnyy institut, Kafedra

stroitel'noy mekhaniki samoleta (Kazan’Institute of
Aeronautics, Chair of Theory—eof Aircraft Structures)

SUBMITTED: January 6, 1959 ComsteesTian s kan
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’ AUTHOR: yakhitov, M.B. "
TITLE! Static Analysf; of a Helicopter Bladé for Flexure in

the Flapping Plane

PERIODICAL:Izvestiya vysshikh uchebnykh zavedeniy, Aviatsionnaya
tekhnika, 1959, Nr 4, pp 70-78 (USSR)

ABSTRACT: Russian strength requirements are based on the ngtatic"
flexure of rotor blades presumably because dynamic
flexure analysis has not yet yielded good agreement

with tests. The basic equation of flexure is adopted
from Flax (Ref 6). Successive approximations have a
slow convergence. The Morris method is mentioned in
which algebraic equations in bending moments and
deflections at sections which are boundaries of blade
portions are solved. The complicated coefficients of
this system are computed by means of Berry functions,
The method proposed by the author is better suited

for work on electronic digital computers because it does
not require the introduction of Berry functions into the
computer memory. Moreover, concentrated axial and

Card 1/4 transverse forces can be introduced without alteration V(
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Static Analysis of a Helicopter Blade for Flexure in the Flapping

Plane

of the method.

portions of equal length.

The blade 18 divided into a number of
The distributed axial load

is replaced by concentrated axial forces at the
computing gsections which divide each two neighbouring

portions.

forces.

In each gection
elastic forces igs equated
The second deriva
replaced by a second order

the moment of the internal
to that of the external
tive of the deflecticn is
finite difference. The

friction torque of the flapping hinge is introduced as

one of the boundary conditions.

A matrix equation is

derived which represents the system of equilibrium

equations for all the computing sections.

From this,

a final matrix equation follows which expresses the

deflections.

The computation consists of the

multiplication. addition and inversion of matrices.

Two of the matrices consist of whole numbers which are
introduced into the constants store in the computer.

The computer memory requires the introduction of bf//
flexural atiffnesses, axial loads and transverse loads.
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Static Analysis of a Helicopter Blade for Flexure in the Flapping
Plane

Examples of two different blades (one weightless with
concentrated tip mass and the other with uniformly
distributed mass) are given and compared witlk ~he Morris
solution and with the exact solution (for the first blade
only). The accuracy of the proposed method is
satisfactory with 10 sections. The computation of the
real bending moments is obtained from another matrix
equation and basically signifies differentiating of the
deflection from its values at the computing sections.
In computers with 9 significant figures the loss of
accuracy is acceptable. The formulae can be
generalized for unequal blade portions. The matrix
formulae for the deflections can be used for blades with
built-in roots. One of the matrices of constants
changes. The method can be extended to the analysis of
flexure in the presence of an axial force of a beam on
two supports. There are 7 figures and 6 references,
Card 3/4 5 of which are Soviet and 1 English.
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Static Analysis of a Helicopter Blade for Flexure in the Flapping
Plane

ASSOCIATION:Kafedra stroitel'noy mekhaniki samoleta Kazanskiy
aviatsionnyy institut (Chair of Aircraft Construction
Mechanics, Kazan Aviation Institute)

SUBMITTED: June 13, 1959 bf/,
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sov/124-59-8-9358
Translation froms: Referativnyy zhurnal, Mekhanika, 1959, Nr 8, p 142 (USSR)

AUTHOR: Vakhitov, M.B.

oy

TITLE: The Influence of the Elasticity of the RibY on the Stresses
in a Shell A

PERTODICAL: Tr. Kazansk. aviats. in-ta, 1959, Vol 33 - 34, pp 201 - 217

ABSTRACT: The effect of shap aistortion of a cross section on the stresses
in backswept wings 18 studied,which have ribs perpendicular to
the wing axis and those parallel to the flow. The shell of the

wing 1is presented schematically in the form of a four-girder
prismatic box. It is assumed that the ribs £i11 up the internal
space of the box continuously. The backswept wing case is pre-
sumed to Dbe consisting of two sections separated by the root rib:
the elastic triangle and the non-backswept part. The solution 1s
carried out for the non-backswept part, for which the elastic
triangle determines the boundary conditions in the root cross
section, This solution 1s reduced to determining the axial

Gard 1/3 displacements of the spar girders from the system of differentialb/i;
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The Influence of -the Elasticity of the Ribs on the Stresses in a Shell

equations: 2
dtw e
r — +oaly - =4
dz dz
& u, & Yo
-7 — o2 aa(u -uy) -4
dzlt 5 1 2 2°

where 1y und u, are the axial deformations of the girders of the first and

second spars; T, & are constantS'dependent on the dimensiors of the cross

section and the characteristics of the material; d is a quantity taking in-

to account the external. load. This system has the same form for both the
backswept wings having the ribs perpendicular to the wing axis and having the

ribs parallel to the flow, and differs merely by the expressions for the co-
efficients r, a, and d, The general solution of the gystem 18 obtained, which
contains the solutions for the non-backswept shell as speclal cases. The re-

sults of calculations are presented in the form of graphs of the rib elasticlty
effect on: 1) the distribution of the axial stresses over the girders of the V///
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~ rectangular box under the load of a forge concentrated at the end; 2) the
distribution of the normal forces in the girders of the backswept box with
"perpendicular" ribs and with ribs parallel to the flow; 3) the distribution
of the tangential stresses in the backswept case., The author shows that the
effeot of the rib elasticity on the distribution of the axial forces in the
fixing is unessential for the backswept box with ribs parallel to the flow.
When the ribs are arranged perpendicularly to the axis of the backswept wing,

the caleculation neglecting the rib elasticity can yield errors, The author

shows that a sufficiently satisfactory approximate solution can be obtained,
if the elasticity of one front rib 1s taken into account,

I.L. Kats
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: E031/E235
AUTHOR: Vakhitov, M. B:_
TITLE: On the Numerical Solution of the Equation of

Transverse Bending for & Slab Wing

PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly,
Aviatsionnaya tekhnika, 1960, No. &, pPP. 132-141

TEXT: The problem is that of solving the equation
t.ot)! + b0l = F (1) for the boundary conditions @ (0)=01=0,
1¢1 ¢l 1 1

tl(z)w§(€)+t4(&bwi(£0= , (2), where @y is the angle of wing twist

at a section defined by the co-ordinate 1, and £ is the semi-span.
The method of solution is based on the replacement of the differ-
ential equation by an integral equation, and representing the ,
integrals in the form of & finite sum, the equations being

described in matrix form. I is assumed that the range of inte- :ﬁ
gration is split into equal intervals, The usual gquadrature

formulae of the Newton-Cotes type determine the value of the

integral in terms of the values of the integrand at points within

the interval of integration. In contrast, the method of this

APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001858410010-3"



"APPROVED .

CIA-RDP86-00513R001858410010-3

TR T L AT W AT T

SRS T TSR

LR

88622
S/147/60/OOO}004/014/016
E031/E235

On the Numerical Solution of the Equation of Pransverse Bending
for a Slab Wing

paper represents the integrand in any segment of the range of
integration by & polynomial of odd degree 2p+1 which agrees with
the integrand at the ends of the segment and at P points to the
ijeft and right outside the segment. The integrals over the
gsegments of the range © form as

where Y i and L is a square
integrating ma t this method leads to
some loss of accur of integration
since the same degree i e used. Some examples of
1 for different values of p are quoted. Five special cases are
derived. Taking Y, as the variable of integration, the first two
cases are the in jon of y(y) from X to ¢ and from O o X
respectively. In the third case r(X)y() is integrated from X %O
¢, in the fourth case the limits are the same and the integrand is
(r(Z) - r(x)) y(g) and in the [ifth case the limits are the same
and the integrand is s (7)) - y(x)]. It is now possible to
veturn to the original di ferential egquation, which is integrated
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On the Numerical Solution of the Equation of Transverse Bénding
for a Slab Wing

from n to €. The integrals occurring are replaced by the matrix
representations derived in the preceding section. We now have

¢' represented as a matrix product which can conveniently be
evaluated on a digital computer. A simplification is obtained in
the case of a triangular wing. A singularity in one of the matrix
elements which arises in this case is eliminated by using
L'Hospital's rule. Results are quoted for an example in which
three slab wings are compared (two are triangular and the third

is swept with parallel leading and trailing edges). In conclusion
it is stated that the advantages of the method described over the
usual finite difference technique is due to the smoothing effect
of integration. There are 5 figures and 6 references: 4 Soviet
and 2 non-Soviet.

ASSOCIATION: Kazanskiy aviatsionnyy institut, Kafedra stroitel'noy
mekhaniki
(Kazan' Aviation Institute, Depariment of Structural
Mechanics)

SUBMITTED: February 15, 1960
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VAKHITOV, M,B.
Using matrices in calculating natural vibrations of the rotating blade &
of a helicopter rotor. Izv, vys, ucheb, zav.; av, tekh, 3 no, 2:31-
41 160, (MIRA 14:5)

1. Kazangkiy aviatsionyy institut, kafedra stroitel'noy mekhaniki
samoleta,

(Rotors (Helicoptera)—Vibration)
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5 . s/147/61/000/002/005/015
LEL;L299~ EO31/E113

AUTHOR Vakhitov, M,B.

TITLE Calculation of the strength of a slab wing with
non-parallel spanwise ribs

PERIUDICALs lzvestiya vysshikh uchebnykh zavedeniy,
Aviatsionnaya tekhnika, 1961, No.2, pp. 47.58

TEXT: This paper was presented at the sclentiflc conference
of Schools of [ligher Education on problems of strength of aircraft
structures, held at the Moskovskiy aviatsionnyy institut (Moscow
Aviatinon Institute) in May 1959.

The wing has a thick upper and lower skin capable of taking normal
and tangential stresses and it is strengthened by spanwise and
chordwise ribs, the latter being parallel to the plane of attach-
ment of the wing. It is assumed that the elements which can be
displaced by the intersecting forces are uniformly distributed over
the span and chord of the wing, The wing is taken to be an
anisotropic cantilever plate for which the problem of transverse
bending can be solved using the method of the present author (Ref.1:
present journal, 1958, No.l). Consider then a slab wing with a

card 1/4
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Calculation of the strength of a .... EO31/E113 Vv

transverse load p(+f ,n) over its surface and a load on the free
edge., Then the bending of the wing may be assumed to have the form:

win, €) ¢ X o) £ K (1)

The unknown function wk(q) ts determined from the principle of
possiole displacements which, with earlier published results of the
author (Ref.}) leads to & aystem of differential equations, 1In
many cases sufficiently goeod agreement with experimental results is
obtained if m = 1 in Eq.{(1). The equation for ¢; 18
1ndependent of , and can b2 solved numerically by the method
described earlier (Ref.3: same journal!, 1960, No.4) by the present
author. Substituting this solution in the equation for ¢4, the
latter function can be determined, In order to determine the mode
and frequency of free oscillations, distortion of the profile may
have to be taken into account, Then a reasonable approximation is
obtained by taking m = 2 in Eq.(l). The coefficients of the
differential equations in this case may be simplified by assuming

@ particular planform for the wing. The above approach is not
sati1sfactory if at any section there are concentrated forces, or if

Card 2/4
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either the transverse loading or the cross section have

discontinuities, Then it is necessary to consider the wing as

made up of several sections, in each of which the above method can

be applied. Thus the case of a wing which continues through the )
fuselage can be considered, bearing 1in mind conditions of symmetry

about the centre line cof the aircraft, The same differential

equations as before have to be solved, but the boundary conditions

are different., It turns out that there are two more boundary

conditions than equations, but they are satisfied identically in

any case, The theory is applied to the case of a triangular wing

with a sweep angle of 45°, and different directions of the span-

wise ribs. The character of the stress distribution in the plane

of attachment of the wing in the case where the skin does not have :
jormal stresses corresponds qualitatively with the results of \
H. Schuerch (Ref.6: Aeronautical Engineering Review, No.1l, 1952).

The case of wings passing through the fuselage iv also described.

As the length of the wing inside the fuselage 1ncrcases, the

stress concentration in the plane of attachment diminishes, as is

1o be expected, Acknewledement 1s expressed to the student of
the Kazan' Aviation Institute V.M. Mustafin for assistance,
card 3/h
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There are 9 figures and 6 referencess 1 English and 5 Soviet.
The English language referencs reads as follows;
Ref.6: H.U. Schuerch. Aeronautical Engineering Review, No.

1952,

ASSOCIATION: Kafedra stroitel ' nov mekhanik?t, Kazanskiy

aviatstonnyy institut
Department of Structural Mechanics, Kazan' Aviation

Tnstitute)
SUBMITTED: May 21, 1960

11,
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The author refers to his previous work on torsionless wing
bending (Ref.l and 2: Aviatsionnaya tekhnika, no.l, 1958 ana
no.2, 1961). There are 10 figures. '

ASSCGCIATICN: Lazanskiy aviatsionnyy institut
Kafedra stroitel'noy mekhanili samoletov
(Kazan' Aviation Institute. Department of

Structural Mechanics of Aircraft)

SUBMITTED: February 15, 1961
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AUTHOR: Vakhitov, M.B. _ '
TITLE: The constraction of an influence matrix for a slab
wing and its application to the calculation of free
oscillations

PERIODICAL: Izvestiya vysshikh uchebnykh.zdvedeniy.
Aviatsionnaya tekhnika g no.2, 1962, 48-55

TEXT: The determination of influence coefficients is normally
carried out by repeatedly solving a complex system
equations and is therefore only to be recommended for wings of
special form. If finite difference methods are applied to the
differential relations of the plate theory, the expressions become

extremely complicated and if accuracy 1is not to suffer the number

of nodes must be very large and this may lead toO instability in.
the solution. A new method of constructing influence matrices,
depending on integrating matrices is proposed. The influence
matrix is found according to the approximate bending theory of a
slab wing (IVUZ wAviatsionnaya tekhnika", no.2, 1961}, according
to which the mean deflection of the wing js sought in the form
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The construction of an influence «.. EO031/E435
w(n,B) = —2_ o) § (1)
k=0
where wk(q) are suitably defined functions. The ) Aare
determined from the equation . ) .
' T ) ‘ \/
- : . l
@ko le + Oy, = Sk'(k =0, 1, «o0ym) (2)
with the boundary conditions .
1
wk(O) = wk(O) = 0 (3)

The wing is divided into n + 1 spanwise sections of width h
The influence matrix is found by integrating each equation of
the system (2) from 1% to L (L is the span) and applying
the method of collocation, Determination of the lewest _
frequencies and the corresponding modes of free oscillations
reduces to the determination of the eigenvalues and eigenvectors
of the matrix U = D1, where $ is the jnfluence matrix and
Card 2/3
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I dis a symmetrical matrix of diagonal submatrices I whose
elements are the bending moments of inertia for the .various
sections of the wing. Comparison of the results with experiment
showed that for m = 2 the deformation of a transverse section
for a plate of small span is given with sufficient accuracy.
There are 2 figures and 2 tables. )

ASSOCIATION. Kazanskiy aviatsionnyy institut -
Kafedra stroitel'noy mekhaniki samoleta.
(Kazan' Aviation Institute, Department of the
Constructional Mechanics of Aircraft)

SUBMITTED: July 7, 1961
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AUTHOR: woxh.ﬂe,.,a.w,_

TITLE: Calculation of the free joint bending-twisting vibrations of a rotating
helicopter blade

SOURCE: IVUZ. Aviatsionnaya tekhnlkaé;ﬁb; L, 1963, 37-5k

TOPIC: TAGS: helicopter blade vibration, bending vibration, twisting vibration,
vibration calculation, hellcopter, helicopter blade

ABSTRACT: The author calls attention to a previous work {(R. L. Bisplingkhoff and
others. Aerouprugost'. IL, 1958) in which a matrix method was developed for the
calculation of the free bending vibrations of a blade, based on the substitution

of a weightless beam with concentrated masses for the blade. |In the present paper,
as a8 further refinement of that method, the author has considered the real (con-
tinuous) distribution of the mass along the length of the blade, as well as the
joint bending-twisting vibrations set up by the setting of the stroke regulator

and the failure of the center of strength of the section to coincide with its cen-
ter of gravity. The finlte strength of the control line is also taken into consid-
eration. The joint vibration equations are derived on the basis of the following
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suppositions: 1) the blade has no geometric twisting; 2) the flexural center in
each section lies on the main central axis of inertla; 3) the flexural axis is
straight, being, in fact, a continuation of the axis of the axial hinge~joint;

4) the horizontal hinge-joint lles on the ax(s of rotation of the blade. The
author has reduced the determination of the frequencies and forms of the lower
tones of the free joint end separate vibratlons to the computation of several
largest eigennumbers and eigenvectors of matrices. The methods to be used to de-
termine these values are well developed in linear algebra, It Is pointed out that
the most convenient and effective, from the point of view of the application of
electronic computers, Is the method of sequential approximations (R. Frezer and
others. Teoriya matrits. L, 1950). Separately considered in-the article are the'’
integro-differential equations for the joint vibrations, the matrix equation for
separate flexural vibrations, the matrix equation for separate twisting vibrations,
the matrix equation for joint bending=twisting vibretions and, finally, a dlscus-
sion of the finite strength of the control system. 'In conclusion, the author
considers it his pleasant duty to express his gratitude to engineer M. S. Safariyev
and to junior scientific staff worker L. F. Shatrukov, both of whom took part in
carrying out the approximate computations for this article,! Orig. art. has: 5
tables, 17 figures and 22 formulas.
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\ AUTHOR? Vakhi tov, M. B:
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‘ TiTLE: The derivation of equations for a plane probliem on the theory of elaski~
L gty in obquue-ang\e coordinates .

SOURCES Uz, Avlatslonnaya tekhnlka7§o. 1, 1964, 175-180

i
1
i
i
i
]

| TOPIC TAGS? elasticlitys elasticity theorY) tensor analysis, elastic deformation,3
elastic gtress

ABSTRACT® The present paper deals with the derivation, by means of tensor ana<

1ysis, of a complete system of equations for a plane problem of the elasticity

| theory in ob\ique-angle coordinates, and also of formulas for the conversion ©

stress and deformation components: gquations of the classic theory of elasticity

(that 1s» with smaltl deformations) are considerede The.genera‘ tensof equations

. given by V- N. sneddon and De Se gerrl (K\asslcheskaya teorliya uprugosti.

\ Fizmatglz, 1961) and by Je We Mar (Theory of Shell gtructuress Cambridges MIT,

i 1962) are useds In 3 concluding section, 8 transition {s made ¢rom tensor nomen=

i clature to phystcal components and the nomenclature current 10 the applied theory

of elasticlty- The article is In 7 partse The first deals with fundamenta\

cra:ittos”zthe second with displacement componentss the third with straln tensor com
ar ) ‘

v
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ponents, the foui‘th \;ri.thho.ti'ea.'u ‘tensor chEénentn, the fifth with Hooke'As law,
» the sixth with Kirchhoff ratios, and the seventh with the coaversion of the
, nomenclature discussed above. Orig. art. has: 1 figure and 1? formulas.

ASSOCIATION: none

SUBMITTED: O06Febb3 DATE ACQ: llHay@O ENCL: 00 .
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AUTECR: Vakaitov, M. Ba T

CRG: nono o

J
TITiZ: Invegrating matrices —=atool for numerical solutions of difforential cguations
‘of structural mochanics '\/‘("

'seuRCZ: IVUZ. Aviatsionnaya teknnika, noe 3, 1966, 50~51 :
'mgPIC TAGS: mathomatic matrix, differential cquation, solid moechanical proguriy

AISTRACT: Tae paper is'a continuation of 2 ;ravious work by tno autnor {Avia?

e
itokhnika, &, 1964+) waich in turn is a developiont and generalization of the mo
. Smirnov (Stability and vibrations of consiructions Transzholdorizdat 1958). -

? 3 J

the T
‘It deals with a now method of numerical solution of differcntial oquations vwhaich, in
conirast to the numerical gifferentiation (the mothoed of finito difforencas), corcists

gof finite numorical integrations of tho given iunction subdivided into a number of
;scctions. In each section the function is approximated ©Y 2 parabola of a suitadle

.order and vhen the mumerical values of the sectional integrals aro tzbulated with the -
‘holp of special intograting matrices. As a result, the discreto value of tha function
ito bo dotormined is obtained in a columnar form, and tho solution is obilained from
gmatrix equation using a conputer. Tho construction of the intograting matricos
i

Yy %
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AUTHOR: Vakbitov, K. O. _ 1

TITLE: Ofpen resonators with variable-raflection-factbr mirrors |
SOURCE: Radictekhnika 1 elektronika, v. 10, no. & 1965, 1676-1683

| TOPIC TAGS: resonator’f open resonator

ABSTRACT: Q. D. Boyd, J. P. Gordon (BSTJ, 1961, 40, 2, 489) and others jnvaestigated
natural oscillations in open resonators formed by uniform (perfectly reflecting)
mirrors operating ina homogeneous medium. The present article presents a
theoretical analysis of the same problem, but with the mirrors! local reflection
factar varying along the mirror according to the Gauss law. First, a two-dimensional
problen of natural oscillations between unbounded parallel planes having variable :
impedance is considered. Second, the open concave-mirror variable-reflection —
resonators are axamined by a method which substitutes a parabolic equation for the
Helmholz wave equation. Formulas for the complex natural frequencies and field -
distributions are developed. It is pointed out that the natural-frequency spectrun | — NN
in such variable-reflection resonators is rarefled to a higher degree than that i
in the case of perfeot-reﬂection resonators. MThe author wishes to thank
Cardi/2 [
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AUTHOR: Vakhitov, N. G.

e AP syt

ORG: none

TITLE: Electromagnetic oscillations of an open resonator consisting of plsne mirrors
| with a dielectric prism mounted between them

SOURCE: Zhurnal tekhnicheskoy fiziki, Ve 37, no.2, 1967, 242-263

. ' ' 5
:(:S}.c. TAGS: laser r and d, laser resonatorlo,;m-,\“pvu;hv\f, pre, &u&l—r—h\lo

ABSTRACT: The author discusses the normal modes of an open resonator consisting of
plane mirrors between which is mounted a rectangular dielectric prism that does not
completely £ill the intervening space. The problem 18 treated in two dimensions, 1t
being assumed that all the fields are independent of one rectangular Cartesian: co~
ordinate and that the mirrors and the dielectric prism extend to infinity in the
direction of the corresponding coordinate axis. The calculations are performed in the
geometric optics approximation with the aid of Helmholtz' equuﬁion and the boundary |
conditions at the mirrors and the faces of the dielectric prism. Approximate formulas
are derived for the frequencies of the normal modes, end the field distributions
within the dielectric prisam and in the gaps between the prism and the mirroxs are o
calculated, It is shown that the diffraction losses and the ratio of the field

UDC: none
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strength in the dielectric to that 'in the gaps depend not only on the transverse
index of the mode, but also on the longitudinal index, This feature of the system is
of practical significance, for it makes it possible to effect dilution of the eigen-
frequency spectrum with respect to both the transverse and the longitudinal indices.
As regards dilution of the spectrum with respect to the longitudinal index, the
system behaves approximately as a pair of coupled resonators, one of which is consti-
tuted by the dielectric prism and the other, by the gaps between the dielectric and
the mirrors, The author thanks L.A,Vaynshteyn for his guidance of the work. Orig.
art, has: 65 formulas and 4 figures, s [WA-14] [15]
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AUTHOR: Vakbitov, Ye.SBes yantkovskiy, V.S 46-2-3/23
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TITLE:  The form of directional pattern of microphones for stereo-
honic sound transmission. (0 forme kharakte i
of onicheskoy zZvuko-

napravienno gti mikrofonov dlya stere

peredachi
1 of Acoustics) 1957,

PERIOQDICAL: npku st iche skiy Zhurgl" (Journa
Vo 05, NO.2, PDe 1l -114 (U.S.SOR.) ,
re quirements for any

ABSTRACT: The authors formulate analytically qu
gtereophonic system to reproduce without distortion the effect
of displacenent of the sound source.
Assuming that any hannel stereo honic system D&y ve
Te nation of (m - 1)  two-channel gystens,

they pestrict their analysis to & two-channel system only. The
secondary acoustic field is considered first. Formulae
relating the sound. intensities I and 1o and the directional

patterns of 1oudspeakers Q'(OP and @'(Ba} to the apparent

displacement gt of the source from the microphone are
derived, using (1), (@) Ag shown in (%) Q' (01) and Q'(ea)

Card 1/5 may be agsumed to be equal to unid
The primary £ield is analyséd next . Considering the
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ith respect TO

the sound source Wi for distor-
parallel disl.’la‘?em:ﬁgw;ftha’c the first 33‘:{%?2%3::% is the
microphondy Lo %ssion of sound from & nf: the real and of the
tionless t§anilgqlrleised displacements O

of n e

:%‘;Zi*tg sound sources, 1+€

x
o

= %' (3)
. L none, may be
applied ©O the emf of the microp ,
which, when
writtén: o) s "
log { — =
e2

omenon of the
1) does not sabisty f%rs‘éﬁic‘é‘?e?o that the
the condition etd) Lyu"op ghe apparelt S/ ltion of the
ndisplacement topbe gatisfied 18 thendj_tion is given DY:
second %gn%ttlo%t ig found that this CO
card 2/5 above eiiecu:.
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‘ o-
form of directional pattern of microphones for stere
g%gnic sound transmission. (Cont.)
ininge 4), which
i i" nf. Thus combiningul4),
where ey 18 %& constant ¢ '

t of the apparent
1 the frontal displacemen . re
i th?i gutlatigg 22), which sa’cf!.sfies f:'r gk:t?ce iéﬁﬁ%tvymn
§0urg?é igcemghts, the law of the m}crop%o? S
;gzpeétpto the source position 15 given 0Oy:

eo [lo_f (x! ) + 4—1/2 (‘7)

. ‘iLOf(xl) + 1\—1/2
0

It is further shown that

1 tan © (10)
x' = 1 = ————

tan O
Card 3/5 mean o
/ © is the angle between the vertical and the source

[t}

e

e

where
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The form of directional pattern of microphones for sStereo-
phonic sound transmission. (Cont.)

amicrophone direction (for the parallel relative displacement)

and :
tan Qnean = ..l_ (11)
- .

where @ = half distance between the microphones and y =

the distance at which the sound source is displaced parallel

to the microphone's line. Also, if in the extreme position

(x = 1), the source produces a pressure p, at the microphone,
then for its intermediate positions this préssure will be:

Py = PpQ '(0) cosB (9

combiring eqs. (7) - (10) the required directional characta~
istics of the microphone is given by:

k r tan® 1/2
@(9) = 1o‘f(1 T TanOpean] + 1 (12)

¢ (@)cos@ L
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The form of directional pttern of microphones for stereophonic
sound transmission. (Cont.)
e

where Xk = 2 e(') = PP1 (tpl being the microphone sensi-

]
|
o
tivity).

It is snovn, therefore, that for a stereophonic sound trans-
mission microphones should possess & highly directional pattern,
varying in its characteristics according to the distance between
the microphones and the source. Facility Por remote control of
these characteristics should be provided. 2 diagrams, the
graph of the position angle of the apparent source against the
difference in energy levels of the transmitting channels and
two graphs of required directional patterns of microphones are
given. There are 5 references, 1 of which 18 Slavic.

ASSOCIATION: Teningrad Institute of Hotion Pictures Engineers.
(Leningradskiy Institut Kinoinzhenerov)
SUBMITTED: March 1, 1956.

AVAILABIE: Library of Congress
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AUTHOR: Vakhitov, Ye., Sh., and Man'kovskiy, V.5. U46-2-4/23

rIIIE: ~Distortions in tne reproduction of the sound source move-
ment in stereophonic systems. (Iskazheniya v peredache
dvizheniya istochnika zvuka pri svereofonicheskom zvuk-

CIA-RDP86-00513R001858410010-3

FAFER

ovosproizvedenii)
PERIODICAL: “Akusticheskiy Zhurgal' (Journal of Acoustics), 1957,

VOl.ﬁ, No. 2, ppo 115—126 (U.S'SOR.)

ABSTRACT: In the present article the authors investigate analyti-
cally distortions in stereophonic reproduction, which distortions
are due to the fact that the latitudinal and longitudinal dis-
placements of the apparent source in the cecondary field do not
correspond to the true displacenent of the primary field
source. P.Ge. Tager (1) et al. (2), (4) have shown that the
choice of the microphones type and thelr relative position
with respect to the source ‘is of prime importance. Using the
notation of the preceding article in this issue (pp.109-114)
the authors analyse mathematically first distortion in the
reproduction of lateral displacernnt and derive a formule for
the relative change of the total sound level, which determines
the distortion in this case. The formula is derived as3

Card 1/4

PRETRER

FEREE
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Distortions in the reproduction of the sound source movement
in stereophonic systems. (Cont.)
Ni = 10 1og[§2(el)cotszﬂ_L + ’2(02)c05262] (9)
For omni-directional microphones it becomes:
Ng = 10 log (coszol + coszﬂa). (10) !

when bi-directional microphones are used eq. (9) becomes:
Ng = 10 log (corsq'ﬂl + cosu'ea) (11)
and for highly directional patterns one obtains:
Ng = 10 log [coszal(l + cos 01)2 + 005262(1 + cos 92)2] (13)

Jordan (2) has shown that in order %o achieve undistorted re-
production of the longitudinal source movement it is necessary
Card 2/4 that the difference in sound levels at reproducers change
according to a pre-determined law. The formulae for the diff-
erence in sound levels of two loudspeakers, which determines
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Distortions in the reproduction of the sound source movement
in stereophonic systems. (Cont.)

the position of the apparent source is derived as:

§@) cos 8,
N =201 (16
° §(8,)cos B, ‘

The equation is analysed for all three directional patterns.
Formulae for both longitudinal and Jatitude displacement dis-
tortions have been experimentally verified with good resulis.
The theoretical and experimental results permit the following
conclusions: +the increase in the relative speaker-to-microphone
distance improves the latitude and increases the longitudinal
displacement distortions; the magnitude of both types of dis-
tortion depends on the microphone directivity and on frequency
to the same extent as the directionasl pattern of the microphone.
When microphones are facing each other the latitude displace-
ment effect is somewhat smaller but the distortion of the longi-
tudinal displacement reproduction of the sound picture is made
mich worse. If the acceptable distortion in Ititude movement
c‘ﬁ15ﬂ+repro&uction is assumed to be acceptable for the total level
variation of * to 4 4b and the lonsitudinzl womment distnri-=
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Distortions in the reproduction of the sound source movement
in stereophonic systems. (Cont.)

acceptable for 10% change in the lateral distance, the (y/4
latitude to longitude distance) ratio tor non-directional miero-
phones should be 0.6 to satisfy the first condition and 0.1 %o
satisfy the second. A compromise value of y/L = 0.3 £ 0.5 1is
usually used, for which the total sound level variation to be
expected would be 5 £ 9 db for the shortening of the lateral
apparent sound distortion of 20 & 40%. For the uni-directional
microphones the ratio y/f= 0.7 should be adopted with the
corresponding level variation of 3 2 5 db and lateral displace-
ment shortened by not more than 20%. For bi-directional micro-
phones y/t = 0.8 4 1.0, with level variations of 3 = 4 db
Card 4 uand laterel displacement shortening of 10 = 20%. One diagram
. / of relative micTrophones and source positions and 18 grghs of
numerical and experimentel resulte are given. There are 4
reference, of which 1 is Slavic.
ASSOCIATION: Ieningrad Institute of Motion Plcture Engineers.
(Leningradskiy Institut Kinoinzhenerov)
SUBMITTED: March 1, 1956.

AVAILABIE: Library of Congress
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AUTHOR: Va}:hitovI Ta,30,
PITLE: A Ballistic Reverberomstor with a Small Spread of Readings,
ne

(Ballisticheskiy reverbsrometr s anlym razbrosom poXxazaniy
PERIODICAL: Akustichesliiy Zhurral, 1057, Vol ,III, Nr 4, pp.572-375
(U35R)

ABSTRACT: A block uivur m of theo reverberoweter is shovm in Tig,l.,
The sound signal from the microphone, 1, is fod into the
am=lifier, 2, and the detector, 3, and then to a logarith-
wnic deviece, 4, the ot utput of which is connected ©o the in-
uolrmuﬁng element, 6, The lovel at the output of the in-
tesratiag element i3 controlled Ly the device 5, while 7 is
5ho Llloblc indicator of recverberation, The *ﬁtegrutin"
¢lznont is showm in Fig,2, 1. the Gine constant of thais
circullt is sulfliciently lawvge then the uOtuhuL“l daiffoerence
across tho capacitor is apirominztely ’”O”OPLLOI 1 to the
intecrol of the iaput sotenti differore Thus such a
circuit, in distinction to a JJJmo,*annaL, produces
lincar intezration. The logerithric device, 4, 1o used to

, L3 <
lower the effect of fluﬂtu,bl»us sn the f’aulPTS 3L the
reviruznozstir, i.e., o reduce the s r.ed of readinzs, This
iz aue tn the faet that, at the outnat of this devie:, the
wenituie of tho fluctuatbiosns docs not chongpe with o chonge

Card 1/2
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A Bullizuic Rovorboeromet.r with o Sl Suread of Roadings,
in the lovel, and the nzwn valis o7 the flucouaglons =
closs ©a zero. ‘Tue logarithnic device consists of ¢ triode
DC anslifier in series with a la"gc rcsittancc. 3ince the
antiz) the voltz ;e be-

7"
orid current charactaristic iz o
bwoen the grid and the cathode o2 ung valve ic a log“rlth-
wic LﬂnLtLOﬂ of the 1npub voltame, The iastruasnt was found
sulficiontly acceurate and convenient in sractice. Thors are

2 fi-ures.
A330CIATICH: Leningrad Institute for Cine—ecngincering (Leninsraliskiy

v Ll

ingbitut 1in0inzhenerov)

SUBMIMMPED: February 19, 1957.

AVAITABLE: Library of Congress.
Card 2/2 1. Reverberometer-Operation 2.

Reverberometer-Characteristics
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AUTHOR: Vakhitov, Ya. Sh. Candidate of sov/119-59-4-11/1e
Technical Sclences
TITLE: A Novel Ballistic Reverberometer (Novyy ballisticheskiy .

reverberometr)
PERIODICALs Priborostroyeniye, 1959, Nr 4, pp 21-23 (UssSR)

ABSTRACT: The ballistic principle hag in spite of its simplioity not
found a widespread application in reverberation measurements,

as it has inherent errors of measurement. These errors are
due to the following factss 1) & considerable straying of
the deflections of the instrument in different positions due
to the fluctuation of sound attenuation. 2) by the small
depth of integration of the reverberation process. These
error causes are almost completely eliminated in the
reverberometer developed by the author. The principal circuit
diagram of this jnstrument is given in a figure. The sound
signal which has been transduced by & microphone is fed into
an amplifier, which drives a logarithmic circuit, the output
of which is connected to an integrating device. This finally
feeds the ballistic reverberation indicatoz. A circuit

Card 1/2 proposed by N. Ya. Batyrev is used as an integrating element
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A Novel Ballistic Reverberometer SOV/119-59-4-11/18

instead of a thermocouple. The calculation of the linearly
integrating circuit is outlined. The current passing through
this circuit varies as the pressure, and hence the errors

of the individual measurements can be compensated statically.
In the reverberometer under discussion the errors of the
individual measurements can be pinimized by means of the
logarithmic device. A d. c. amplifier with a triode is used
as logarithmic device. A figure illustrates the principal
circuit diagram of the reverberometer. The tests carried out
with this instrument confirmed its reliability. The results
of individuasl measurements deviate by no more than 10 % from
the average value and the results of measurements taken at
individual points practically do not differ at all. A
meagurement at 5 to 6 points guarantees an accuracy
sufficient for practical purposes. There are 3 figures and

2 Soviet references.
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Theory of the two-sided alectrostatic symmetr (MIRA 13112)

Prudy LIKI no. §:76-~8L '59.
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> \CCESSION NR: AP4039267 o 7 3/0046/64/010/002/0242/0244
AUTHOR: Vakhitov, Ya. She | ‘

et e o st e e S

| TITLE: Eighly sensitive subsonic microphone with & movable coil
'SOURCE: Alusticheskiy shurnsl, V. 10, no. 2, 1964, 242-244

. 'pOPIC TAGS: microphone, {nfrasound, sensitivity, coil, frequency, resonator, ;
membrane ‘ . i -
"ABSTRACT: The author developed s highly sensitive receiver for s relatively narrow .
frequency band. Because it is intended for field work, the instrunent was made .
resistant to changing atmospheric conditions. The receiver constitutes & microphone
'with a movable coil. Its oross section and schematic drawing are shown in Fig. 1 on

_ .the Enoclosures. Aside from the standard elements, the receiver contains a resonator
involving the air in the hole within the core my and acoustic compliance C; of air =

.4n an auxiliary space. If the frequency of the regonator is properly adjusted, the
microphone acquires the properties of the band filter showmn in Fig. 2 of the )
‘Enclosures. The upper limit of frequency range is determined by n1c1 and néCé and

‘the lower 1imit by wem {7ym7:6.', The decrease of frequency Ly m&Y be attained by
lcord 1/h2 | |
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