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The present paper investigates the problem mentioned in the title un-
der the assumption that the immovable point of the solid is situated
in a distance R from the center of gravity large enough with respect

to the dimensions of the solid., The equations of.motion of the solid
under the action of the above mentioned forces are put down explicitly,
they are a generalization of the equation of the classical problem of
motion of a heavy solid round a fixed point. The theory of the last
multiplier of JAKOBI can be appleid to the squation here given and the-
refore the integration of these equations is under certain conditions
reduced to quadratures. 1) In the general case this system of the equa-
tions ofmotion has three primary independent integrals, namely the en-
ergy integral, the integral of the moment of the momenta and a relation
between ‘the direction cosines. 2) If the solid has a total kinetic sym-
metry, the system of equations has a fourth integral in addition. There
is also a fourth integral, if the solid has a kinetic symmetry around
any principal axis of inertia or if the solid is fixed in the center of
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gravity. The presence of certain terms in the equations of motion

and in the primary integrals modfies the graph of motion in some ca-
ses in comparison with the conditions in a plane-parallel field. A
solution for the two-dimensional motlon of the solid is put down.
(Generalization of the problem of the physical pendulum). If an ini-
tial angular velocity is lacking, a solid fixed in the center of mass
(as in the plane-parallel homogeneous field) will not be in equilibrium,
but will move periodically. Then the special case of LAGRANGE is redu-
ced to a quadrature. (Without i1lustrations).
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of motiop can bhe found, 13 is Possible ¢4 reduce the DProtlem
to Quadratureg similarly as it {g done in the cageg of the

Ténces againgt the Weli-known 8¥Yroscopig theory are obtaineq
in investigating the stability of a &¥yroscope which 1
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Some Questions of the Motion of a Solid Bedy in a 40-21-6-3/18
Newton Field of Forces '

ported in the center of mass. For very small speeds of ro-
tation of the gyroscope there result unstable motions even
when the gyroscope rotates around the axes of the greatest
or smallest principal moment of inertia. Of course, the gy-
roscope becomes already stable for extraordinarily small
speeds of rotation, so that the well-known stability behavior
of the unsymmetric gyroscope resulis. The revolutions around
the axis of the medium principel moment of inertia are always
unstable even in a. radially symmetric field of gravity. The
author investigates the case cf the spherical gyroscope and
of the symmetric gyroscopa. The results formerly obtained
can be simplified in both cases. There are 4 figures and 9
references, 5 of which are Soviet, 3 French, and 1 Swedish.

April 29, 1957
Library of Congress
1. Bodies of revolution-Motion 2. Gravity-Applications
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' AUTHORy  Beletakly, V.V.
TITLE: Classification of the motions of an artificial earth

satellite about its centre of mass

PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki Zzemli.
. No. 6. Moscow, 1961. pp. 1l1l-32

TEXT In a previous paper (Ref.l; same journal, No.l, idz-vo
AN SSSR, 1958, p.25) the present author considered the motion of a
satellite about the centre of mass without taking into account
various effects leading to energy dissipation. 1In the present
paper the theory is generalised by the inclusion of gravitational
perturbations, aerodynamic perturbations and also orbit regression.
The notation employed is said to be the same as that used in Ref,1l,
The paper is divided into the following sections; 1) equations for
the secular motionj; 2) interaction between aerodynamic and
gravitational perturbations; 3) effect of orbit regression.

The motion is classified in terms of the locus of the end-point of
the angular momentum vector L on a unit, sphere. Detailed
classification is given of the various satellite trajectories in

Card 1/ 4

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8

25984
s/560/61/000/006/002/010
EO032/E1l1l4

terms of the above locus, This classification depends on the given
initial conditions and also the conditions under which the motion
takes place. Aerodynamic effects, which would slow down the
angular motion of the satellite, are not included. These will be
considered in a future publication. The present analysis is based
on the following considerations. The motion of .the axis of the
satellite. in space is determined largely by the motion of the
angular momentum vector, It was shown in Ref,l that the equations
for the secular motion of the angular momentum vector L can be
written down in the form

Classification of the motions ....

sin © g% = S °
Sineg—%z—-%% (1.1)

where 1~ 2 2
¢)=§-ysin A sin 9+Scp(9,k)_sin6d6— '
i'?
~— 8in © {kacos A'8sin w sin i + sin A(k, + kpcos i)} - (2 Y.
Card 2/4 - cOo8 © kﬂ cos w sin i
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These equations describe the motion of the vector L relative to
a set of coordinates which is attached to the perigee of the orbit;
® represents the angle between 1 and the velocity vector at the
perigee, and A the rotation of 1L about the velocity vector at
the perigee, This angle is maasured from the plane of the orbit,
In these equations the term containing ¥ represents the secular
effect of gravitational moment. The secular effect of aerodynamic
moments 1s represented by the function ¢(6, A). The remaining
terms in (1.2) depend on orbit regression, and hence the rotation
of the above set of coordinates in absolute space, It is shown
that the equation of the trajectory of the end point of the angular
momentum vector on a unit sphere, whose centre coincides with a
centre of mass of the satellite, is given by:

Classification of the motions ..,..

%’y’-conz 81 - gsCcO8 O = é 5-00.3 [- Y kn +COB e = ¢° (1.8)

This equation is derived subject to certain assumptions which,
however, hold in the case of the Soviet satellites. In Eq.(1.8),
@ 12 the angle between the angular momentum vector and the

Card 3/4
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direction towards the earth's north pole, €3 is the angle between
the angular momentum vector and the normal to the plane of the
orbit, « and p depend on the specific form assumed for the
function ¢ (Ref.l1l), kg is the velocity of the node, and Kk,

is the velocity of the perigee. Eq. (1.8) includes effects
associated with the simultaneous action of aerodynamic moments,
gravitational moments and regression., The entire classification
scheme put forward in the present paper is based on the detailed
analysis of Eq. (1.8).

There are 9 figures, 1 table and 3 Soviet references.

SUBMITTED: August 1, 1959
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AUTHCRS ¢ Beletskiy, V.V., and Zonov, Yu.V.
TITLE: Rotation and orientation of the third Soviet satellite

FERIODICAL: Akademiya nauk SSSR, Iskusstvennyye sputniki Zemli,

No.7, Moscow, 1961, pp. 32-55
TEXT: The third Soviet artificial Earth satellite carried a

“gelf-orientating” magnetometer whose function was i{c measure the
Earth's magnetiec field (S.Sh., Dol'inov. L.N. Zhuzrov,

N.V. Pushkov, this journal, No.2, Izd-vo AN 3SSR, 1Y58. p.50).

The magnetometer incorporates a movable lrame whese normal is kept
parallel to :he magnetic-field vector by special prebes and the
tracking system. The rotation of the frame relative te the body
of the satellite was measured by two probes and telemetered to the
marth. The motion of the satellite sbout its centre of mass and
2lso its orientation in space can be sdetermined from the time
dependence of these angles. The present pape: describes the method
used to solve this prcblem and alse the results cbrtoined for the
rotation and orientation of the satellita up te the 108tL orbit,
The rotatiocnal parameters were determined using *hese and later
orbit data. The first part of the presecn! paper gives on account

Card 1711
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of the theory of the method, The motinn of a satellite about the
centre of mass is affected by gravitattonal and aerodynamie
moments (Ref.2:; V.V, Belatskiy, this i-arnal, Ne, 1, AN SSSR,
1958, p 25. Ref,3: V.V. Beletskiy, this fourmnal, No. 3, lzd.vo
AN SSSR, 1959, p.13. Ref,h: V.V, Beie-sk:v, this iournal, No. 6,
izd-vo AN SSSR, 1961, p. 11), electrccazneriz moments (Ref.51
Yu.V. Zonov, this journal, No, 3, tz1.v. AN 5S8R, .1959, p. 118},
possible interactions between magnetic woments associated with

currents within the sstellite itself and the
Farth's magnetic field, etc, The motinn of the satellite is
therefore rather complicated, although im practice the rotational
kinetic energy is very much greater than the work done by the
axternal forces so that in a finite intervei cof time (for example,
one complete orbit) the effect of the perturbing forces is small,
Hence, in the first approximation it may ke assumed that within
such limited interval of time the motiorn of the satellite about
its centre of mass 1s identical with the motion of a free solid
body upon which no external forces are acting, In particular, in
the case of the third Soviet satellite which had two equal
principal central moments of inertia, the motion of the centre of
Card 2/11 -
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mass on this approximation was found to take the form of a regular
precession. The satellite's axis z2', which is assumed to ccincide

with the dynamic symmetry axis, executed a uniform rotation with a

constant precessional angular velocity ( about the angular

momentum vector L which remained fixed in atsolute space (Fig.l).

The nutation angle 8 between 2' and L was rcnstant,

Furthermore, the satellite rotated atout Tz' with a4 <onstant

angular velccity ¢. In Fig.1l, XYZ 1ts the abzolurs rartesian frame

sue¢h that the 2 axis pointes in the direciisn cf the earth's pole,

X points towards the Spring pnhint, io 1% tbe angl+s between L

and the Y axis, and g Jis the angle betweon the LY and

XY planes., The problem can *then be reduced tc the determination

of the parameters €, G ﬁ;, €0 and  %g far each ciobit and also

the determination of the angles o 2n? @ «f rotation ani _
precession as functions of time., The indicatiors =t tke magneto- \
meter probes can be used tc provide all these porametrrs, Fig.2 )
shows the arrangement of the maznetometre framee, The axis. of the
auter frame coincides with the axis of fbhe satellite. and the fram
san rotate about it. The angle of rotaticn A of thiz system is
measured frem a fixed (relative to the aarellitel avis ' which is
Card 3711
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perpendicular to the satellite's symmetry axisz z%. The values of

this angle are telemetered to the earth by m2sns cof a probe whose
indications are denoted by ). When & - 0 the v' ox15 15 normal
to *“he outer frame, The axis of the 1nner 'vams 's p2ryp-wndicular
to the axis cf the outer frame, The noarmal te the inner frame is
made parallel to the magnetic field J bhv retating both frames
through the necessary angles relative !~ the satellite, The angle
¢f rotation of the inner frame is alsc telemetered to the Earth by
a seccnd probe, whose indicaticns are dennted by qa, The
indications qg are nol indapendent of 4) and the tn:lependent
rart cf qq 1s given by

Rotation and orientation of the third,,...

1

A~ q2 -~ 5 q.l ,
The angle A then represents the aungle between the :' axis and
H (Fig.2). The angle /N 1is the angle between the z'g plane and
a plane fixed to the satellite and containing 2'. Thus the two
angles A and /A completely specify the orientation of the
satellite relative to the magnetic field., They are {unctions of
t ime, owing to th:e rotation of the satellite abour the centre of

7L

mass and the motion of the latter along the orbit., If the directio

Card 4/11
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ef H 4is defined by the two coordinates ¢ and y, which are
defined similarly to po and yo, then since the orbit of the
satellite and the geomagnetic field are known, it follows that
snd ¢ are also known as functions cf time, In that case A(t)
ant Al(t) are determined by the dependence of A and /N on the
~rientation and rotation parameters of the satellite, and the
i trer can be determined from the telemetric -data =n A(t) and A(t),
Inr magnetic coordinates p and ¢ ware obtzined from pnblished
tabulations of the dip and declination angles D ond 1 ar
functions of geographic coordinates anit hiright above the czrini=
sarface., For each height the values of I and D were given in
steps of 10 deg (latitude) and 30 ez {(longitud=), lIntermediate
values have to be interpolated (lineartly}, The authors then set up
rrigonometric relationships connectine the various angles sc¢ that
'he above scheme can be carried out in quantitative form,
ard the angles A{t) and A(t) can ve determined tfrom tne
inaunatometeyr readings, Fig.7 shows .. comparisoen hetween the
s ~writed (dashed curve) results and toe ~xperimental (full curve)
rexulss for orbit No. - 15.  Egually good aeirrement was obtained
Ty other orbits, Fig.8 shows the angular velocity ¢ as a
5/11 '

Rotation and orientation of the third...
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t 1t ion and orientation of the third B3 /a1

function of the orbit number, Fig.% shows the precession angle as
2 funetieon of orbit number, Other numerical vesnits given in this
paper rof¥er to the nutation angle, thex et tentatlon of the veetor L
retative to the orbit and relative to the =urn, The final section
\s concerned with the calculation of the <riznta’tion of the
satellite’s instruments in space. This arientetion is defined by
the Eulsrian anglées ¢, and @ ~f *he satullite relative to the
sixed frame, Various relations are sect up giving

1) the crientation relative to the earth's magnet:: field, and

%% 1he orientation of a given axis in the satellira relative to a
ziven direction in space. The theory and the numericel
calculaticns obtained by the present authors have shown that it is
possible to determine the orientation of any instrument set up on a
satellite., The precession and rotation periods ot the satellite
can be calculated by the methods described in this paper to within
5 sec; the angle between the satellite’s axis ant tho yrecession
axis, i.e, the nutation angle, can be determincd to within 1 deg,
and the position of the precession axis in space to within 10 deg.
The calculated rotational and orientational satellite parameters
provide information about the motion cof the satellite about its

Card 6/11
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centre of mass during the first few days after its launching. It

turns out that during a period corresponding to one complete orbit
the motion about the centre of mass can be approximately looked
upon as a regular precession. The parameters describing this
precession vary slowly from orbit to orbit. The satellite rotated
about the direction of the vector L so that the angle between
the satellite's axis and L was near 90 deg. The departures from
this were not greater than 6 deg. The precession period

{ "somersault" period ! slowly increased from 135 -140 se= {orbits
numbers 1-5) to 195 s.c on the 283rd orbit., In addition, the
satellite slowly rotated about its own symmetry axis. The angular
velocity of this rotation decreased from 0.373 deg/sec 1in the first
orbit to zero in the 20th orbit, Thereafter tha dircction of the
rotation changed sign and varied about an average of about Gol
deg/sec, deviations from the average buing nct greaters than 0.1
leg/sec, The direction of the vector L, i.e. the axis about
which the "somersault" motion takes place, slowly c<banged i3
position in space at an average rate of about 1 degree per orbit,
This motion was such that the direction ¢f L tended towards the
velocity vec.or of the centre of mass at the perige=, The two
Card 7/ 11
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directions become nearly identical in the 100-110th orbirt, In
these orbits the satellite experience:d the masimum aeradvaamic
resistance, At the perigee and the ajc:e2 the base of the
satellite turned towards the Earth with & period rqual tc the
"somersault" period, The slow variation in the rotatica and
orientation parameters can be explained Lv aercdynamic and
gravitational perturbations, the intera-tion between currents
induced in the satellite and the Earthi*s tield, and other etrects,
Acknowledgments are expressed to 0.S. Rvehina and 0.I., Rau who
programmed the electronic computer used in the numerical
talculaticns., A.I. Repnev and a numbe:r cf other workers at the
AS USSR took part in the analysls of the data,

There are 21 figures, 7 tables and 7 Scvset referernces,

Rotation and orientation of the third....
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Report presented at the Conference on applied Stability-of-Motion Theory and
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} t:anslacory rotary_mocion, ‘Hewtonian forcg field" :
Tmotion equation, first.: 1ntegra1, rela:ive equilibtium, equilibrium

,,Sulcs obtained earlier by the author (Iakusstvenny*ye Sputniui'
:no, 3, Izd=vo AN 8SSR 1959, p. ©13); 4t also contains new results
,jconcerning the numerical estimatea of cercain affects arising fro
Joint. translatoty ‘and ‘rotary: ‘motions, 'Motion equations. are writ:e
“in“the most: general form,- ‘and their solution is analyzed by taking
the force function in'its ‘axact and approximate forms.  The energy
- 1ntegra1 1s'~derived and shows’ tha: the kinetic energy of mass z
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Jansla&o:y motion»an ; hefkinetic enetgy of a rotary }

‘about  the mass’ ‘center are“closely connectad; f.a,;" both -
tran formation of the.: kinetic energy:- of a translatory.motion 1nt
,t ‘kinetic: enargy of ‘8. rotary motion and the reverse. take place
In- addition to the- enetgy integral-three: 1ntagra13 of the’ kineci
momen: are- alau ‘derived, “The’ solution of ‘motion equations in ‘the
case of "a. planu motion of :the- body along a circular orbit: ‘'with con
s:gpt velocity as well as the- relative. oquilibrium of 'the body “(th
location of: principal central axes of ‘inerita with respect to- the»
radius vector, Cangent, and ‘binormal of:‘a clrcular orbit at any’:
instant of a motion) ‘are. analyzed.r Conditions under which such. a;
motion exists ‘are established, and . the class of. bodies satisfytng*
these conditions ‘and their: properties axe -analyzed, Stabiltty‘of'
: lative -equilibrium’is studied ‘on- the basis of a quadratic
Lyapunov function.=-8ufficient s:ability conditions,. which are
alzo the conditions necessary for ‘the. Lyapunov: function to be.
inite and positive, ‘are ‘derived’ and then reduced to the fina
form B > A > C, where A :B ﬁandic ara principal cencral moments o
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, Y. g
r the. relative equilibrium of a body on'a circular orbitﬁ
. dfto be stable, 1t is sufficient _that .

ellipsoid of inettia‘ coinci.de with the’ diraccion of- the qhi
us ‘vector’of ‘the orbit, ‘that the minor axls coineide’ with the:
;Lon of the normal to’ the orbicﬁmmq4mﬁ ﬁmtcheincermed;ace

P lar: cade of - translatory-totary motion, ‘when :hef
the center aof’ mass. . is- plane ‘and: the‘y-axis of the body coi
with the- normal to-the ‘orbit plane, is- smdied., Orig, a:x
4 figures and 102 formulas.' . ' ‘.

‘NO:REF--SOV.
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" AUTHOR: Okhotsimskiy, D, Ye,; Beletskiy, V. V, ' Y7l
TITIE: Use of an earth-orlented satellite for solar 1mst;gmona\'/ -

SOURCE: AN SSSR, Iskusst, sputniki Zemli, no, 16, 1963, 94-123

i TOPIC TAGS: satellite attitude, érbital element, solar investigatlon, instru-
. wment 1llumipation, satellite instrumentation .
P : : F - :

. ABSTRACT: An analysis is made of sol&r,)}.llumination of instruments mounted on

.+ a satellite with triexial stabilization\-one axis oriented to the earth, the
. second along the normal to the orbital plane, and the third along the trans-

. ‘ ~ wersel, A slight chenge occurs in the attitude of the orbit relative to the
i sun owing to the yearly motion of the earth around the sun and the regression

of the orbital node of the satellite due to the oblateness of the earth, The =~ !
. problem of determining the totel time of illumination is solved 1) by determin-
i ipg the 11lumination time at a constant angle V betwéen the direction to the
~ | sun end the normal to the orbitel plane, end 2) by considering chenges in- :
! angle V with time, Illumination time is the time the sun remains within the

-Card  1/3
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T . . . . ¥
| engle of view of the instrument, To solve the first part, the maximal time of |
‘ - {nstrument illumination during one orbit of the satellite at given velues of ;
. angle v and instrument angle .of viewp and with & varying angle between the
{" optical axis of the instrument and the axis of the satellite is sought, It is
i found that the meximel 1llumination time incresses as angle V decreases, The
determinatiom of engle V as a function of time mekes it possible to esteblish
its dependence on the angle of orbital inclination to the equatoriel plane and
on the initisl conditions (hour and date) of satellite leunching, For's typical
! orbit {inclination to equator i = 65°; period of rotation Ty = 90 min) the total:
| time of 1llumination during & sstellite lifetime can reach ebout 60 hr under .
optimal conditions and only gbout 15 br for an instrument with an angle of view
-t of 5°, Increasing the angle of view increases the illumination tiwe, The totel "
{ - time of illumination depends on the hour end date of leunching, the positiop of
i the. optical axis of the instrument relative to the satellite, and the inclina- .
'+ tion of the orbit to the equatoriel plene, - Optimizetion of the orbitel elements’
. and programmed control of the position of the axis of the instrument can increase
. 11lumination time 2~-10 times, The analysis supports the feasibility of using
i . earthworiented satellites for solar investigations. Orig. art. has: 25 figures
;. and 25 formmlas, : . . :

1
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. TITLE: Evolution of spin in a dynamically symmetrical satellite

i
i
1
1
!
f
i
!
14
§
'

| SOURCE: Kosmlcheskiye Issledovaniya, v. 1, no. 3, 1963, 339-386

‘TOPIC TAGS: satellite, dyﬁamlcally symmetrical satellite, satellite motion,

Rt L R

¢

B R R L T T B

ACCESSION NR: APL009621

AUTHOR: Beletskiy, V. V.."

satellite spin, aerodynamic friction, aercdynamic pressure, satellite shell eddy

i | current, satellite magnetic field, 1ight pressure, satellite shell magnetization,
i artificlal earth satellite . . ' . .

"'. ABSTRACT: A complete system of equations in osculant elements 1§ presented, as a ;

i continuation and expansion of previous reports (V. V. Beletskiy. §be "Iskusst-

venny*ye sputniki Zemli', lzd-vo AN SSSR, ‘No. 6, 1961, 13-32; Ibid, No. |, 1958,

[ 26-43; tbid, No. 3, 1959, 13-32), to describe the spin of a dynamlically symmetri=~ !

| as systen a6

ad MR .

cal earth satellite. The osculant elements (see Fig. | In the Enclosure) are used:

-

o - 0?0 g ¥
. where moments of Interference forces are, respectively, independmtof(r'depcndeng

TN T

le s

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8"




"APPROVED FOR RELEASE: 06/06/2000 C]EA-RP’P§6:‘09§1.§R900204310012-8

i W I A T S e
HE R ST T YRR W SR Y S TR A e i

sakt t
b
i

ACCESSION NR: APhOO9621 =~ : S S

|
on the angular velocity of inherent spin (,0. A method of averaging based on one ,
or two fast variables Is employed for simplification. The concept of "'second’
approximation'' is introduced and defined as a solution of equations {n osculant
elements averaged only for the precession period. The evolved theory is ewployed
to analyze the motion of a satellite, as affected by gravitational forces, aero~ - ‘
;| dynamlc friction and pressure forces, Its own magnetic field and magnetization of
;| the satellite shell in the Earth's magnetic fleld, eddy currents in the shell,
‘1 light pressure on a cosmic vehicle travelling In an orblt around the Sun. *'The
1 | author expresses gratitude to D. Ye. Okhotsimskiy for his evaluation of this

} ‘Study". Orig. art. has: * 14 “figures, 1 table, and 236 formulas,

_ASSOCIATION: none

o R i
- . .ATD PRESS: " 3047 t ~ ENCL: Ol
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8/040/63/027/601,/023/02
DasL/308 " /

“On one case of the motion of a rigid body about a
ixed point in & Newtonian force field ~ - .-

0o

ikladnaya matematika i'mekhanika, v. 27, no. 1,
175018 e

TEXT: - = - The author iders’ the prohlem.of a rigid body.
‘possessing dynamic symmetry, moving about.a fixed point which coin-
cides with its’center of mass in aiNewtonian force field. -Initiall
‘the trarsverse componentsa of the angular velocity are zero ‘and the’

. longitudinal component is non-zero and arbitrary, It is evident -
_that -any perturbation from a constant rectilinecar moiion along the . .-
‘axis will be solely due to the Nowtonian nature of the field. In- &

‘stead of solving the problenm in quadratures, the.author analyzes tae:

i"‘motion of the body. graphically, considering the traék of the axic of

;- the body-~onia.unit- sphere, with center at the center of mass. .For- ...

“the precession and nutatiop-are deduced in terms of ellip
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BELETSKY, V.V. (Moscow)

et i e s
s e

. Miotion of an artificiél satellite about its center of mass"

'repoft presented at the 2nd All-Union Congress on Tneoretical and Applied
Mechanics, Moscow 29 Jan - 5 Feb &4,
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BELETSKX, V. V.; GOLUBKGV, V. V.; YEGOROV, V. A.; YERSHOV, V. G.  (Moscow)

"Irive:stigation of flight trajectorieé with low thrust®

report presented at the 2nd All-Union Congreés on Theoretical and Applied
Mechanics, Moscow, 29 Jan - § Feb 196l
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' ACCESSION NR: AP4041562  ~* s/0293/64/002/003/0360/0391

'AUTHOR:~ Beletskiy, .V. V.o Yegorov, V. A.v

P P LTI

T e e ey s

fITLB: Interplanetary flights with constan:-power engines

g l‘:’.‘)"'"'"" o

i SOURCE: Kosmicheskiye issladovaniya, v. 2, no. 3, 1964, 360-391
1 TOPIC TAGS: interplanetary flight, space flight, gpace - flight
I crajectory, constant power flight, interstellar reaction vehicle

‘,q;
ABSTRACT: The problem of interplnne:aty flight (between :he gtavi-
~:cacional fields of planets) of a reaction vehicle with -an ion or

investigation. This method is called the "method of transporting .
‘trajectories" and was initiated by T. M. Eneyev. A “transporting
"coordinate system" moving translationally along the transporting
L trajectory is used, thus taking account, in the first npproxima-
.v tion, of solar: gravitation. Fl.i.ghu wtth op:lmm control of thc

o
¢ iCord ;1/2 -
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'plasma- engine is studied, assuming that the power input for generating
,the jet reaction is constant., A method for linearizfng the equations
iof motion relative to some suitable known Crajectory is used in ' the

1
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reactive acceleration and flights with a constant acceleration vector:
changing {ts direction in space by a single jump are discussed, The °
speed and high accuracy achieved in computing a large class of [’
. i ifpractically interesting trajcccories axe the advantages of this
method. The proposed. method can be used for any type of control of |
reactive acceleration, The authors express a sincere gratitude to .
D. Ye. Okhotsimskiy and T. M., Eneyev for their assistance and N, B, "
{Myshetskiy, N. A, Malinina, and Ye. A. Sidorova for carrying out the |
" " lcomputations. Orig. art. has: ‘14 figures, 85 formulas, and 3 tables.

= e v

. ||associaTioN: nome | . . e B
' SUBMITIED: 20Feb64 . .~ ATD PRESS: 3052 .- ENCL: 00 |
'SUB CODEs SV, PR ' . NO REF SOV 003 OTHER; 001
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' ”AﬁTHORS feloi'sktygpvf.r-v.._;..'Y,'e-g‘o.iby‘-.:v>.- Ae ' ' o ' :
| rrTLES Accdlcrnt;on,§£'h ip#£eiv¢ﬁ£cid in the gravitational field
of a planet TR A : . : N

toa

'SOURCE: Kosmicheskiye ‘?;'sall‘.tidév‘a":nviy_a', ‘v, 2, no. 3, 1964, 392-407 - ‘
TOPIC TAGSt space ﬁ.hiéla,‘iﬁiéc‘Veﬁicle.trgjccté;y, rcicé1§¢ S

acceleration, nccelgractonvponqgo}t"qqnltnn: tangential l'c:c;oluru:u:m'i .

1| ABSTRACTt Trajectories of a space.vehicle moving with a small re-

il active acceleration within the gravitational field of a planet are
{idiscussed, - An approximate solution is presented for the variational

problem of cptimum control of:.the reactive accelaration to obtaim - -

< loptimum trajectories after liftoff until the parabolic speed is reached,-

:*," -1 Some of these trajectories are. ay'lt'yzed; with ‘special nt;onéton.beﬁxg'gft
‘: "1paid to those close; to the optimal trajectories, Formulass are givea

ti |for ealculating the: parameters of the trajactory at the end of its

i lscceleration sectionm. :Results of the cqmuputation of some trajectories—

lwith constant tangential reactive acceleration up to the point at :

T U S SR AN i . N . .
; Sy el e SR co,
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AUTHOR: JBeletekiy, V., V.m )

Bufeel L

TITLE: Trajectories of cosmic flights with a constant vector of
reactive acceleration M

SOURCE: Koamfcheakiye issledovaniya; v, 2,‘90. 3, 1964, 608-613

TOPIC TAGS: cosmic flight, cosmic trajectory, cosmic flight tra-
jectory, Newtonian gravitational field, plane trajectory, three
dimensional trajectory : '

ABSTRACT: The possible trajectories of flight of a cosmic vehicle !
within a Newtonian gravitational field with a single attracting .
center are discussed, The vehicle.is said to be propelled by an ion,
plasma, or similar engine ensuring thrust for a long period. The'
vector of reactive acceleration is assumed to be constant. Through
the integration of equations of motion the problem {8 completely
reduced to quadratures, and parametric equations of a trajectory are !
! | derived., The plane trajectories obtained are of four kinds: 1)~un-!
! | bounded, self-crossing, not enclosing the center of gravitationy .
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2) unbounded, self-crossing, enclosing the center of gravi:étian;
3) unbounded, not self-crossing; and 4) bounded trajcctories.
dimensional trajectories can be classified in the same wvay. Orig,

art. hass
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BELETSKIY, Vliadimir Yasil'yeviﬁg}x; ABASHEVA, D.A., red,
S CVotion of an Artil lative to the center
[Motion of an artificial gatollite retnika o the cont

je iskuastvennogo spu
of mass] Dﬁzmao:kva, Nauka, 1965. <416 p. (MIRA 19:1)

- {gentra mass.
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Kosmicheskiye issledovamya., ‘.‘. 3, no. :'-l 1965, 507-522

'I'OP]'C TAGS.A interplanetarg'lrligm‘, interplanetary‘ traje?sory f

' R b 535, 1o ]
ABSTRACT: An analytic method for approximate calculation of the interplanetsry tra-i

. {dectories of a spacecraft.with constant low thrust proposed by V. V. Beletskiy and |
V. A. Yegorov {Kosmicheskiye issledovaniya, v. 2, no. 3, 1954, p. 360 end 7 392} is ‘f
_ iapplled to the calculation. of flight trajectories to Mars, Verus, ad Jupiter with re~ .
lturn. and without return to the Earth. "The article deals mostly w1th the analyms of 8

¥ 8771 18 8hown that the' movable ¢

—eonic-and with
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+on. of ‘the magnitude and. the divection “ofal

.of perturbations and alsc for fl1i y i

: v X al magnitude but vith a 'single change of direction. A = | "

j graphical method i’of‘represeh"t‘ing, the calculation results (where the isolines are |

lines of ‘equal thrust accelerations or of equal expenditures of fuel) is proposed - | -

which makes it possible to chooge from the totality of trajectcries those trajectories ° _

with the required optimal characteristics, Orig. art. has: 11 figures and 8 tables. - - i
. . B -..' [rxl e a
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"Beletskiy, Vledimir Vesil'yevich

Movement of an artivieial satellite relative to its center of mss (Dvizhentye

-1skusstvennogo sputnika otnositel'nogo tsentra mass Moscow, Izd-vo "Nauka",. .
. 65, 0416 p, 1llus., bidblio,
.. 3,000 copies printed, .

' . Series note: Mekhanika kosmicheskogo poleta

- . _TOPIC TAGS: sartificial Eerth satelllte, scientific satellite, satellite motion,
~ sztellite navigation, Earth satellite arbit, elliptic arbit,equatarial arbit,
orbit perturbation, arbital aircraft, artificial satellite

" PURPCSE AND COVERAGE: After the launching of the first artificial satellite

. and consequent success in the comquest of space, the interest rose sharply to -

- other problems comnected with further space explorations, In particular, the
Important problems are those dealing with the motion theary of ertificial
satellites. This book deals with one rart of the cosmic flight dynamics - the
motion of artificial satellite relative to its center of mass, The problems ) —
discussed in this book eare limlted to the dynamics of sollds, This book is
based on other works published or mresented by the author at the mechanical and
mathematical faculty of Moscow University, The results cbteined.by some other |
authors are also used in this boak,

Lcard 1/3, . . . WC629.195,1
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ULYUYEV, D.I., inzh.; BOLOTIN, -V.I., inszh., retsenzent;
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KHITROVA, N.A., tekhn, red.

[Handbook for the track maintenance worker] Posobie putevoma
rabochemu. Moskva, Transzheldorizdat, 1963. 322 p.
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 }.given quantity. +3) Designing a crankgear with given..,

VA,

v,

RELETTRY

USSR/Geare - Deaign. : 0 Jun 1947
Mathematics

"Certain Problems in the Manufacture of the Crank-
gear," V, Ya. Beletskiy, 5 pp

"Yestnik Inzhenorav 1 Tekhuikov"! No 6

Mathematical treatment, with diagrams of the follow-
ing problems: 1) Designing a crankgear according
to & given motion of the slide and a coefficient |
of the change of speed in that motion. 2) Designing
a crankgear in which the angle of transmission of
precsure at the time of operation, with a given .
motion of the slide, is not less in advance of the

10766

TUSSR/Cears - Design (comtd) Jul 194 |
Mathematice :

E.o.nmouowﬁwmmwum.enoomhwpouoaaowngmmowmumomy
and a minimm angle of pressure tranemission. i

- 10766
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Beletskiy, V. Ya. - "Movément of grain in a horizontal sowing bolter", Trudy In-ta (Odes,
in-t inzhenerov mukorol, prom-sti i elevator. khoz-va im. Stalina), Vol. I1, 1948,

p' 53"59
SO: U-3042, March 11, 1953, (letopis 'nykh Statey, No. 10, 1949)
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T BELETSKIY, V. Ya.

Beletskiy, V. Ya. - "Kinetostatics of self-balancing sowing", Trudy In-ta (ddes, in-t
inzhenerov mukomol. prom-sti elevator. khoz-va im, Staliney, Vol II, 1948, p. 86-103

SO: U-3042, 11 March 1953, (letopis 'nykh Statey, No. 10, 1949):
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BELETSKIY, V. Ya,

Beletskiy, V. Ya. - "The kinetostatics of self-balancing sifters,” Trudy Vsesoyuz.
nauch.-issled.in-ta zerna i produktov ego pererabotli, Issue 16, 1349, p. 60-7L.

S0: U-h110, 17 July 53, (Letopis 'Zhurnal 'nykh Statey, No. 19, 19L9).
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Emrsxff, v. Ya.

K raschetu potrebnoi moshchosti kolebatel'nykh mekhanizmov. (Vestn
Mash. 1951, no. 3, p. 13-17)

Includes bibliography.
Calculations of the required'pouer of oscilating mechanisms.

DIC: TNL.VL

S0: Manufacturing and Mechanical Engineering in the Soviet Union, Library
of Congress, 1953.
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1. BELET3KIY, V.Ya.
2. ussk (4c0)
4, Flywheels

7. Calculating flywheel masses of oscillatin nani
g mecnanisms with small
Sel'khozmashina no. 4, 1953, sath anplitudes,

Monthly List of Russian Accessions, Library of Congress, _ APEIL 1953, Uncl.
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Sl s.of a neblc‘{;xz-cnm procc:s wiihuvmumm e, =
a , .
g ‘l«:nuln was obrmitcd for calculsting the, casvatuie of the z:!:«m- :
" cal peofile of 'he can, . A nuzmber of pnmcnh: ulu weee
enamined,
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124-58-2-6344
Translation from: Refertivnyy zhurnal, Mekhanika, 1958, Nr 6, p 9 (USSR)

AUTHOR:  Beletskiy, V¥ Va\_

TITLE: Designing Sliding-block (Slider-crank) Linkages in Accordance
With Given Laws of Motion for the Driving and Driven Links
(Proyektirovaniye krivoshipno-shatunnogo mekhanizma po
zadannym zakonam dvizheniya vedushchego i rabochego zven'yev)

PERIODICAL: Tr. Odessk. tekhnol, in-ta, 1957, pp 57-67

ABSTRACT: Bibliographic entry. See RzhMekh, 1958, Nr 6, abstract 6343,

1. Mechanical drives--Design
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124-58-6-6343
Translation from: Referativayy zhurnal, Mekhanika, 1958, Nr 6, p 9 (USSR)

AUTHOR: Beletskiy, V. Ya.

TITLE: Rendering More Precise the Dimensions of Plane Mechanisms
With Lower (Closed) Pairs Which Reproduce a Given Law of
Motion (Utochneniye razmerov ploskikh mekhanizmov s nizshi-

mi parami, vosproizvodyashchikh zadannyy zakon dvizheniya)

PERIODICAL: Tr. Odessk. -tekhnol, in-ta, 1957, Nr 8, pp 37-47

ABSTRACT: A solution is examined for the problem of designing a hinged
four-bar-linkage mechanism intended to achieve a desired re-
lationship between the movements of the driving link and the
driven (operating) link. In order to calculate three and four para-
meters, multiple interpolation is performed with one coupling,
the interpolation factor of which equals three and four respectively.
In the calculation of five parameters one parameter is determined
from the condition of zero deviation Afrom the given function,
and the remaining four parameters are found from the minimur
mean-square value of the second derivative of a function which
- expresses approximately the deviation A. This method for calcula-
Card 1/2 ting five parameters is erroneous, because it does not assure at

APP :
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124-58-6-6343

Rendering More Precise the Dimensions of Plane Mechanisms (cont. )

even a single point a zero value of the first derivative of the deviation A: in
other words, when this method is used, the direction of the tangents to the

given function does not coincide with that of the tangents to the approximate
function,

N. L Levitskiy
1. Mechanics-~Theory

Card 2/2
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124-58-6-6345
| Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 6, p 9 (USSR)
AUTHOR: Beletskiy, V. Ya,
TITLE: On the Designing of Plané Mechanisms With Lower (Closed)
Pairs Which Reproduce Desired Trajectories (K proyektirovani-

yu ploskikh mekhanizmov s mzshlml parami, vosproizvodyash-
chikh zadannyye trayektorii) .

PERIODICAL: Tr, Odessk. tekhnol. in-ta, 1957, Nr 8, pp 49-56

i ABSTRACT: A solution is given for the problem of calculating three and

' four parameters for a hinged four-bar- lmlsage mechanism and
for a sliding-block (slider-crank) mechanism to satisfy the con-
dition of the minimum mean-square deviation of the connecting-
rod curve from a desired trajectory. This method differs from

‘ the well-known method with respect to the function which charac-
‘ ’ terizes the deviation from the desired trajectory.

‘ ) 1. Mechanical drives--Design N. L. Levitskiy

Card 1/1

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8

BETETSKIY, V. Yae
BARER, G.0, ;BEIETSKIX, ¥,Ja,;VORONKOY, P.I.;DEMIDOV, P.G.;DEYADZIO, A.N.;
DOMBROVSKIY, G.D.:ZOLOTARRY, S.M,;XRAVCHENKO, I.K,;PLATONOV, P.N.:
PANAY INKO. A.Y, ;UGOIIIK. Hor,o

V. IA. Girshson, Muk,.-elev, proni. 23 no.%#:23 Ap '57, (MLBA 10:5)
(Girshson, Vasilii IAkovlevich, 1880-1957)
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l : Bxfffffzg;,x.!a:; doktor tekhn. nauk, prof. '
|

i — -

' designing crankgears with given coefficient of reverse-running

‘ speaed change and limit transmission angle. Izv. vys. ucheb. zav.;
1 - mashinostr. no.3/h:3-8 '58. (MIRA 12:5)

_ ' 1,0desskiy tekhnologicheskiy institut imeni 1.V, Stalina.
] (Cranks and crankshafts)
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BELETSKIY, «, doktor tekhn.nauk, prof.

Synthesis of crankshaft mechanisms at approximately steady
speed of the driver. Izv.vys.ucheb.zav.; mashinostr. no.6:
10-14 's8. (MIRA 12:8)

1, Odeeakijr tekhnologicheskiy 4institut im. I.V.Stalina.
(Cranks and crankshafts)
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25 (1) 80V/145-58-7/8-2/24

AUTHOR: Beletskiy.,.l.¥a., Professor, Doctor of Technioal
: Séfences '

TITLE: Estimation of Five Parameters for Crank~Connecting
Rod Transfer Mechanisms :

PERIODICAL: Izvestiya vysshikh uchbenykh zavedeniy - Mashino-
oo stroyeniye, 1958, Nr 7-8, pp 11-16 (USSR)

ABSTRACT: The problem of estimation of transfer mechanism five

parameters has been analyzed by Professor, Dootor of
Technical Sciences, N.I. Levitskiy, in his work "De-
signing Mechanisms with Lower Pairs", ASUSSR, 1950,

: {1 and by Docent, Candidate of Technical Sciences,
e.P, Novodvorskiy, in his work "One Method of Syn-
thesis of Mechanisms". Proceedings of the Seminar on
Theory of Machines and_Mechanisms, Volume XI, Issue

42, AS USSR, 1951, / 2/. The present article deals
with the estimation of five parameters by applying
the same method as it was used by the author when
estimating three and four parameters. Reference [- L/,
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SOV/145-58-7/8-2/24

Estimation of Five Parameters for Crank-Connecting Rod Transfer
Mechanisms :

"Designing Crank-Connecting Rod Mechanism on the Ba-
sis of Given Law of Driving and Working Link Move-
ment". Proceedings of the Odessa Technological Insti-
tute imeni I.V. Stalin, Volume VIII, 1957. In Fig 1,
the author gives a diagram of transfer mechanism and
denotes the sought for parameters by r, 1, a, Xo and
o o¢ The final values of parameters %re determined
1

£ i i P Y =TT
by the following expressions: r = g7~ P

1 \/(X0+Xs )2—2r(X0+Xs Ycos(x j+ol )+2arsin(x +of )+r2+a.2

RS TS N B
a = Ty Py p2’ Xo = Pyi tg(yo = p2’ where Xs is the
relative value of the slide initial displacement; Xg
angle of the crank initial turn; r - relative length
Card 2/3 of the crank; a - relative value of displac?nt. The

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8"
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SOV/145-58-7/8-2/24

Estimation of Five Parameters-for Crank-Connecting Rod Transfer
Mechanisms ‘
interrelations between the coefficilents Pys Pys Po and
p3 are expressed by the functions: Py = xo; p, = rsin
%y Pp = TCOSK ; Py = r(acosub+Xosinoto)° There are 1

0
figure and 4 references, 3 of which are Soviet and 1

German. -

ASSOCIATION: Odesskiy tekhnologicheskiy institut imeni I.V. Stalina
(Odessa Technological Institute imeni I.V. Stalin)

SUBMITTED: November 19, 1958, /

Card 3/3
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S0V/145-58-7/8-2/24

Estimation of Five Parameters - for Crank-Connecting Rod Transfer
Mechanisms

interrelations between the coefficients Pys Pys Po and

p3 are expressed by the functions: P, = Xo; Py = rsin

%3 Py = TCOSK ; Py = r(acosu'b+xosinoto)n There are 1

figure and 4 references, 3 of which are Soviet and 1
German. :

ASSOCTATION: Odesskiy tekhnologicheskiy institut imeni I.V. Stalina
(Qdessa Technological Institute imeni I.V. Stalin)

SUBMITTED: November 19, 1958, /

Card 3/3
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‘BRIETSKIY, V.Ya., prof., doktor tekhn.nank
y_-—________———-"—-——\

Calculating five parameters of hinged four-bar trananigsion
linkages. Izv.vys.ucheb.gav.; mashinostr. no.6:3-9 '59.
(MIRA 13:5)

1. Odesskiy tekhnologicheskiy institut.
(Links and link motion)
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BELETSKIY, V.Ya,, dokbtor tekhn.nauk, prof.

\_____»__‘_ q

Q&lculating six paramsters of three~dimensional cragkgears having
an spproximately uniform motion. Isv.vys.ucheb,zav,. b&nazhilzo;\;,r. :
H

no.1320-23 '60s :

1, Odesskiy tekhndlogichealdy institut imeni I.V.Stalina,
(Cranks and orankshafts)
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BELERTSKIY, V.Ya., doktor tekhn.nauk prof.

e

Determining the reduced dynamic cosfficient of the external

friction of bulk mixtures. Trakt.i s el'khosmash. no.1:32
Ja '60. (MIRA 13:4)

(Friction)
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1. L oso 30252

| S/145/60,/000/009/003/017
Zq.\l\()\) Dé:él;]/ﬁO{ /009/003/

AUTHOR: Beletskiy, V.Ya., Doctor of Technical Sciences,

Profe
fgepa-g--1909

TITLE: The analytical method of designing four-bar mechanisms

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashino-
stroyeniye, no. 9y 1960, 29 - 33

TEXT: The author exposes the analytical solution for determining

a family of four-bar mechanisms which ensures that the 1limit angle

of pressure should be below a certain value., It is based on the
synthesis of four-bar linkages advanced by the author previously.

The obtained equations permit computation of mechanism parameters, /
and thus relieve the designer of selecting linkages by trial me- >\
thods. The extreme two positions of the four-bar mechanism (ABlCID

and ABZCQ‘D) are shown in Fig. 1. The instantaneous ratio 2f driven

AB,
and driving linkages 1is 12 = 5-1-3—2- Applying the theorem of sines to
2

Card 1/4 3
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P -

30252

8/145/60/000/009/003/017
The analytical method of designing ... D221/D304
the triangle Dcsz’ the author deduces equations for lengths of ;X(

cranks, CD and AB, as well as conrod BC. Repeating the same for
the other position of the mechanism and designating by 11 the 1n-

stantaneous ratio of speeds of driven and driving linkages, author
deduces further equations for the above arms.After mathematical
elaboration,
i, = 0,5 (k + 1) (14)
is obtained, where
sin ’172 8in v,
T siny, sin 1, (15)

which is a known quantity. Substituting "VZ, Y, and i, in the ex-

pression of linkages, it is possible to compute the required lengths
of linkages. These calculations are insufficient for the four-bar
mechanisms. Therefore, in practice it is simpler to assume some va-

lue of 4’1 in the limits of 0<"P_.L << Y,» and then procesd with the
Card 2//,7 -
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e ~

: 30252
8/145/60/000/009/003/017
The analytical method of designing ... D221/D304

indicated method. This will provide a family of four-bar mechanisms
‘where the driving arm is a crank, and then separate the two-crank
mechanisms, where a >> 1 and ¢ =1. A numerical example is given.

There are 2 figures and 4 references: 2 Soviet-bloc and 2 non-So-
viet-bloc. The reference to the English-language publication reads -
as follows: K. Hain, How to apply drag-linkages in the synthesis ‘
of mechanisms, Machine Design, no. 13, 1958.

ASSOCIATION: Odesskiy tekhnologicheskiy institut im. I.V. Stalina
(Odessa Technological Institute im. 1.V. Stalin)

SUBMITTED: March 26, 1959 ' K
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§/145/60/000/010/001/014
Calculating 3 parameters of a ... yen D302

ASSOCIATION: Odesskiy tekhnologicheskiy institut (Odessa Technolo-
gical Institute)

SUBMITTED: November 5, 1959

Fig. ‘1. "
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BOISTEY, VoYa., dy s § e Lank, proll
___.-—»—”""'_’—“mmv. .
Designing .1t four-ber 1. ui.ges o aording to giver co.r;f..tions
in a certain ;o ivlon, 487, V8. uchuls 2aVe; mas.‘.ainos'-fx_:.
ne,6:318-22 hl. (MIRN 14¢7)

1, Cdesstiy wornirxologicheskiy instiuut,
{Links and 1in’t notion)
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Soo Sicl

BELETSKIY, V.Ya.

Synthesis of a flat tramnsmission crankgear with a restricted
value of the angle of transmission. Izv.vys.ucheb.zav.; prib,
5 no.1:140-146 162. (MIRA 15:2)

1. Cdesskiy tekhnologicheskiy institut, }?.ekomendomm kafedroy
teorii mekhanizmov i mashin i detaley mashin,

(Gearing)
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BEI.ETSKII , VoXas, doktor tekhn.nauk, prof.

—— e

Galculating fou.r parameters of a driving flat four-bar linkage
considering the tranamission angle. Izv.vys.ucheb.zav. 3 mashinostr,
no.6:35-38 62, (MIRA 15:11)

l. Odesskiy tekhmologicheskiy institut.
(Links and link motion)
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BELETSKIY, V.Ya,, doktor tekhn.nauk, prof.

e s R

Calculation of all parameters of some four-ber plane transmission

linkege with advancing pairs, Izv.vys.ucheb.zav.; mashinostr, no.
8320-26. 163, (MIRA 16311)

1. Odesskiy tekhnologicheskiy inatitut imeni lomonosova.
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HELETSKIY, V.Ya., doksor tekh, nauk, prof.

Culculating six and seven parameters of approximete guldee for
four-bar mechanisma, Tav, vys. ucheb, zav,; mashinostr,
no,2:28.30 ‘64, (MIRA 17:5)

1. 0de.askiy tekhnologicheskiy institut,
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pererskIY, fE. A. and K. S. KHARCHENKO,

Sovremennye metody mekhanizatsii lekal'nogo proizvodstva. Moskva,
Mashgiz, 1949. 166 p. illus,

Modern methods of mechanizing the pattern making industry.

DIC: TS2k0.B4

S0: Manufacturing and Mechanical Engineering in the Soviet Union, Library of
Congress, 1953,
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CRLALOL T, ZUL R,

Optichessiec :rofileshlifovallnre:stanki (Optieal prolilis - an’ olishing cuehdner),

r ™

1 b | e —~pen M HEPE [t
Tol, veld, k.F. Sobolern, loshve, fashsic, 1251, M4 .
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RekeTsy IF- W, E

AUTHOR: Beletskiy, Ye.A. 12-1-2/26
m
TITLEs In the Mountains of West China (V gorakh zapadnogo Kitaya)

PERIODICAL: Izvestiya Vsesoyuznogo Geograficheskogo Obshchestva, 1958,
#1, pp 14-24 (USSR)

ABSTRACT: The author tells of the first expeditions by Soviet and
Chinese mountaineers to the high Central-Asian mountains in

the south western regiom of Sinkiang, primarily to climdb
the Mustagat (7546 mg and the Qungur-tag (7719 m). These
expeditions were organized by the YTsSPS and the All=-
Chinese Federation of Syndicates in the summer of 1956.
Detailed plans relating to the preparation and realization
of the expedition were drawn up in 1955. Preliminary aerial
photographs were taken at altitudes of 8,000, 10,000 and
12,000 m. The transportation of material and personnel was
carried out by trucks, camels, yaka and horses. Two radio
stations maintained comnunication with Osh and Kashtar.
Ultra short wave radio stationr with a range of 20 km were
utilized to connect the camp b 898 with mountaineer groups.
Visual observations and distance photography were carried
out by a speoial optical 40-fold-magnifying instrumentsa.

Card 1/2 The article then describes the successful climbing of the
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© In the Mountains of West China 12-1-2/26

two peaks, and gives information on this general region.
There are 3 photos, 2 tables and 1 map.

AVAILABLE: Library of Congress
Card 2/2 '
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 EBLETSKIY, Yo,h..

Acroass Tibet to the foot of Chamolungma, Izv,Vses.geog,ob-va 95
no.3:203-212 My-Je 163, ‘ (MIRA 16:8)
: (Bverest, Mount—Scientific expeditions)
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 GUREVICH, M.D.;W,

' 15 no,8:
‘ tus UTP=-1. ¥ed.profd.
Ultrasonic 6’{*“’1"4"’“"1" portable apparati (MIRA 14312)
5'7-60 Ag ‘6l

instrumentov i(ﬁﬁ%ﬁ?ﬁﬁmﬂmmmﬂc USE)
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RN ETLS
FCOP T vt

} BELETSKTY, Yo, L.; OSHOLOVSKATA, I. G. 7779
. 3 -
1earance "FCh" clock, Nov, med. tekh, ©o lg)
| Procedural low-cle - W
|61° IRQ
i
]

[}

instrumentov 1 oborudovaniya.
(MEDICAL INSMMENTS AND APPARATUS)
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" GUREVICH, M.D.; BELETSKIY, Ye.L.; DEMIDOV, G.Ye.; KozLov, A.P,
A stationary ultrago

nQ+4310~19%61, nlo therapeutic device. Nov.med, tekh,

(MIR& 16:9)

1. Vsesoyusayy naunchno-issledo |
tel!
skikh instrumentov i oborudovax‘::y:. ey imu-wt editein-

(ULTRASONIC WAVESw-THERAPE
(MEDICAL INSTRUMENTS AND APPA%USE )
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- o TTEGE

BEL'KEVICH, V.I.; 8V.DROVSKAYA, ¥.F.; BELETSKIY, Ye.L.; DOBRINA, S.K.;
KLYUCHAREVA, Z.o, —

Effect of ultrasonic vilrations on biclogical microscopic
preparations. Trudy WIIMIO no.3:55-61 '63 (MIRA 1832)
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B.Ye.; BABKOVA’ TQB.;

OV, Tu.Gej GEYZENBLAZEN
DAVIDKOVICH, A,S.3 GONCHAROV, Tu.Ge} ) A.S.; LAZARENKO, N.A,

FRYADKO, V.D,; BELETSKIY, Ye,P.; KOLESNIK,

Amlyais of the efficiency of work cutput of the automated
ore dressing section in the Krivoy Rog Central Mining and Ore

Combine. Met. i gornorud. prom. no.4té4 Jl-fg '65.
Pressing, Sem ¢ (MIRA 18:10)
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« BELETSKIY, Yu., inzh,

Prestressed slabs or shells for the roofs of industrial buildings,
Prom.stroi. 1 inzh, soor., 4 no.4:16-19 Jl-Ag

'620 (m 1539)
(Roofs, Shell) (Prestressed concrete construction)
| _ . ,

APPROVED FOR RELEASE: 06/06/2000

CIA-RDP86-00513R000204310012-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204310012-8

TSETTLIN, A.A., kand ., tekhn.nauk; BELETSKIY, Yu.I.,, inzh.

Experimental investigation of thin-walled la
zhel.~bet, mno.7:324~326 J1 160, ree panels.(llf;:.i}?)

(Concrete 8labs—Testing)
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TSEYTLIN, A.A., kand,tekhn.nauk; BELETSKIY, Yu.I., inzh.

Thinewalled undulate roof shells for industrial buildings. Prom.
stroi, 40 no.8:53-56 1'62, MIRA 15:11)

1. Nauchno-issledovatellskiy institut stroitel'nykh konstruktsiy
Akademii stroitel'stva i arkhitektury UkrSSR.
(Roofs, Shell)
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BELETSKIY, Yu,I., inzh,

Prestreésed hyperbolic shells with a slze of 3 x 12
Bet. 1 zhel.=bet, 9 no.11:516-519 N '63, (MIRA 17:1)
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* TSEYTLIN, A.A., kand, tekim, nouk; BELETSKIY, Tu,

Insulated arched covering for industrial buildings tade present
from two-core panels. Prom, stroi. 41 no,10:37-38 0 '63.
(MIRA 16311)

1. Nauchno-issledovatel‘aldy institut stroitel'nykh konstruktsiy,
g. Kiyev,
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e

S

ACC NR: ~ . SOURCE CODE..

AP6009420 ‘ un/ 020166/166/006/132311331””2‘":‘5‘@_ii{‘** -

' AUTHOR. Svechnikov, V. N. (Academician AN UkrSSR), Pan, V. M. Beletskiy, Yu. I*:777_J_'
N W

. ORG. Institute of Metal Physics, Academy of Sciences UkrSSR (Institut -. @ 1500
metallofiziki Akademii nauk UkrSSR) ' S

. TITLE~ Relationship between the shape of the homogeneity region of t:he B-phase in
: the niobium—tin system and the superconductivity “characteristics of Nbasn

souncz-’ AN sssn. Doklady, v.' 166 no. 6, 1966 1328-1331
TOPIC TAGS: - niobium tin compound superconducting compound, superconducting alloy-;

' ABSTRACT' A series of niobiumntin alloys containinq up to 37.5 at % tin were ] N B
studied in order to. explain the negative effect of annealing at temperatures above - | . - [N
' 900——lOOOC on-the characteristics of superconductivity of Nb,Sn compound. Alloys. :
“were annealed at 700—1800C for up to 350 hr and quenched. All the alloy containing
16,9 to 37.5 at % tin were found to. consist of a phase with a B-tungsten™: tructure, . -
T TNV Nbasn phase, regardless of the annealing temperature, which proves that this
'{ compound ‘is stable at temperatures up to 1800C. The lattice parameger of Nb3Sn was -
found to increase linearly with increasing tin content from 5,2790 A at 9.3.at % tin
a2l to 5.2875 & at 34,9 at % tin. The niobium side of the phase diagram of the niobium-'
: tin system plotted on the basis of experimental results (see Fig. 1) showa that the '

ijff'cgra-‘;g';' R .__UDC: '5.41'.12‘3;24:537'.312.62 RN . -
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. _Acc NRi - Apaoo9t.zo BT e . o Ee

sw, weight Z
B B 20

,A‘Niobium side of the n:lobium—tin ST
.y phase diagram o o o o g

lubility of t:in in Nbasn dtops harply at temperatures below 9000. Ovn“the other’ s
hand: . the. critical - temperature -of :the- -compound appears to depend linearly on. the tin

content: s which was detemined from the analyais of some l:lterature data.. This ex- '~
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LD18ED=66 Lo el T e o

ACC NRy AP6009h20 . : , s } .
e ture mcrea.sed to 9OOC and drops aga.in wlth a further increase of annea.ling tempera- '
'} ture, Orig._art ‘has: B figurea and. 1 table. S e [DV]

3; SUB CODE 20 11/ SUBMDATE. . 16Ju165/ ORIG REF.' 002/ OTH REF:- 019/ ATD PRESS: | .

: ";‘Eﬁperéonductinévalloy;[%f 2 VQ’: "

R B
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| BELETSKIY, Yu, N. [Bileta'lq‘i, M)

. 'Oardiac glycoaidea from Coronilla varia. Farmatsev.zhur, 19
‘n0,1122-25 164, ! (MIRA 18:5)

1. Khar'kovski;y nauchno—issledovatal' sld.y Lhin.iko—famatsevtichesk‘ly
institut, , .
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NARVAYT, G.E.; ANDRYUSHIN, V,V.; BELETSKIY, Yu.S.; LETNIKOV, F.A.

Methods of studylng the primary halo of dispersed uranium
and admixture elemsnts in hydrothermal deposits, Vest., AN
Kazakh, SSR 18 no.4369~78 Ap '62, (MIRA 16:11)
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«BEIETSKIY, Z.M,, inzh,; BAKHVAIOV, Yu.A., kand. tekhn. nauk

R It TS et IO T

Use of electronic computers in studying internal overvoltages
in transformers, Elektrotekhnika 35 no.7:19-22 '64.

(MIRA 17:11)
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