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Linear Differential Equations

! treats the problem for a non-homogeneous system for the case
’ when there are multiple roots among the roots of the charac-
teristic equation, namely when'/\.,('Z) is a second multiple
and purely imaginary root, i.e,:
|
|
|
|
|
|

KT)= Ay (D)= (o(T)
Two particular cases are analyzed: first, the "resonance”
case, when the function (K ( 27 may equal this root at a
certain value of the parameter 7 from the interval (0,L);
and second, the "non-resonance" case, when the function
Card 2/3 (k (7) ?F-J{.V(T) (V =1.3) at any value of from the interval
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Fashchenko, 5.%. and Shkil', N.I. 21-58-5-3/23

On the Asymptotic Solution of a Special System of Ordinary
Linear Differential Equations (Ob asimptoticheskom reshenii
spetsial ‘noy sistemy obyknovennykh lineynykh differentsial ‘-
nykh uravneniy)

Dopovidi Akademii nauk Ukrainsikol RSR; 1958, Nr 5, pp 482-
485 (USSR}

The authors consider a system of ordinary linear differential
equations which can be written in the vector-matrix form as
follows:

L =ABX+EB{)e?

where A (t ) 1s a square matrix of n-order; X and B (t') are
n-dimensional vectors, and El is a square matrix of the n-
oréer of the form:

By = {1,066 o]
i i . s i -
Introducing a new independent variable, t El=1 , <he

authors prove two theorems with the aid of which the asympto-
t1c soluticn of the system of differential equations under
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tial Eguations

consideration can be found. Twe particular cases asre analyzed:

17 the "rescnancs” case with certain values ¢f T from the

segment 0 =T £ [, when the function ¢ %g =ikﬁ) may be-
come equal to one cf the rocts of the characferistic eguatien
cf matrzx AS{T ). e.g. . to the rcot Ay (T ) which 1s assumed
to be a secoHnd mulsiple purely imaginary root; and 2) the
"non-rescnance’ case, when

k() (7) (j - 1.2, ...n)

in the segment 0 =T = L where 4} (7 ) are rcotsof the same R
cnaracterisvic equaticn. -
There »gre 3 Soviet resferences.

ASSOCIATION: Institut matematiki AN UkrSSR {Institute of Mathematics of
AS UKTSSR)
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5OTE: Russian title and Russian names of individuals and institu-
tions appearing in this article have been used in the trans-
literation.
1. Linear equations-~Theory
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Asymptotic solution of a system of linear differential equations with
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(Differential equations, Linear)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"



CIA-RDP86-00513R001549620013-0

R W

"APPROVED FOR RELEASE: 08/23/2000

S e e G g A A e R T~

88305

5/041/60/012/004/006/011

Jb.3%00 c111/c222 )

AUTHORS: Feshchenko, S.F., and Shkil', N.I.
TITLE: Asymptotic Solutions of a System of Linear Differential Equations
With a Small Parameter for the Derivatives

PERIODICAL: Ukrainskiy matematicheskiy zhurnal, 1960, Vol. 24, No. 4,
PP. 429 - 438

TEXT: The authors consider the equaticn

dx < 1010(%)

== = T T
(4) o [Ao( ) + €A (T)]x+ €B(T)e \/\
where T = €t , B(t) is an n-dimensional vector and

0, 0, . 0 : a11(f),..., a1n(€)

0, 0, ceey 0 a21(?),..., aZH(t)

(5) Ao(?j 531(f),332(€),...,33n(7) ’ A1(f) = 0, sy O .

(%) 0, .0

' ;an1(t),an2(ﬁ),...,a
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It is assumed that the aij(tﬁ the components of B(T), and the function
(6) k() - 2808 [/<

have derivatives of all orders with respect to T on 0<£ TLL . A solution
of (4) is sought which satisfies

(7) (o =%, -

If Ai(?) y 1=1,40ey n are the roots of
(8) det | A (®) - Al =0 ,

then

(9) ME) =, =0 .

Let the other roots be simple on [O,L] y Where
(10) AB(T) = i (%) .

Card 2/6
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Then there exists a non-singular matrix V(T) so that

(11) v (%) A () v(v) = W)
where w.(%) , 0
(12) O i, (©) '
and J(
)\B(t), 0) AL ] 0
0, 1 TR |
(13) W, (T) = ’ W, (%) = ¢ '
0, 0 S e b s e e e e e e
0, 0, cees /\n(‘l}q

In the present paper the solution is constructed in the case of resonance,
i.e. if k(T) in isolated points equals o (T) but for no T € [ L)

Card 3/6
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equals the other roots of (8).
Theorem 1 asserts that if the above conditions are satisfied and the matrix

v (z) [A1(T)V(T) - -9§%§1] is 80 that for all T € [0,L] it holds

-

o Ve [Love - }21 Fo o,

then the formal solution of (4) in the case of resonance admits the
representation

(15) x = U (T, )G, + [0,(0,) G, + BT, p) Lie(T)

where the 2-dimensional vector %;1 and the (n-2)-dimersional vector E:?

are determined by d§
"
t

aj1 (T’/h.) 61.

d

6 a5 r
((3;.1'()1 4/¢ —df = ng(":—v/"> - ik(t)E] 32 + Z(T, pv)
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while U1 and U2 are rectangular matrices, 0f1(5,/w) is a matrix of second

order, & . (T, w) is a quadratic matrix of the order (n-2); P and Z are
2 /

vectors with n and (n-2) components, respectively. The determination of all
these coefficients of (16) is carried out with the aid of the formal
Series arrangement

) = gm0 e - 2 e e, X
(17) > -
P(T,',/u.) = gz /IA.SP(S)('C) y 2(T, M) = _'72 /usz(s)(fc-)

In order to show that the solution x constructed in this way 1is
asymptotical, the authors introduce the vector X, which originates from the

vector x by restriction to m-th partial sums in the sums of (119.
Yheorem 2 asserts s If beside of the conditions of theorem 1 there still

Card 5/6
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holds -~
Re({v”('t)[A1('t) v(T) - g%l}%m) <0
(49)

0 ’

11

(v 4,6 v - i}%ﬂ)}m)

where Re is the real part and I is the imaginary part, then for arbitrary
L>0 and 0</u.$/uo it holds

(54) Ix - x | < "

where C is a constant not depending on e
There are 5 Soviet references. ’

SUBMITTED: May 21, 1960

Card 6/6

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"




CIA-RDP86 00513R001549620013 0

G "‘ﬂ ﬁlb‘ "}54-‘-,«-‘

"APPROVED FOR RELEASE: 08/23/2000

i : R LIPS
T T R e e e e PN e
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Asymptotic representation of solutions of a system of ordinary linear
differential equations. Part 2. Dop.AN URSR no,.2:142-145 61,

v (MTRA 14:2)
1. Kiyevskiy pedagogicheskily institut. Predstavleno akademikom AN

USSR I1.Z.Shtokalo, .-
(Differential equations, Linear)
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THOR ¢ Shkilt', M T.
TITLE: On the asymptotic representation of the solutions of

gystems of linear differential equations, the coefficients
of whizh depend on one parameter

FERIODICAL: Referativnyy zhurnal, Matematika, no. 3, 1961, 36, ab-
stract 3B158. (Nauk. zap. Kyivs'k derzh. ped. in-t 1958

30, 53-69)
TEXT: The author considers the system /
dx - 16 a9 K
qr A e s L Bi(Te) T k() (T-et) (0)
where n. B, -- h-dimensional vectors, 4 -- quadratic matrix. Assume

*hat among‘the characteristic roots of the matrix A(T,0) there is
a deuble root A (v) =,A2(T) = i {o4r)> 0, while the other roots

(except the two conjugate Aq and ).2) possess negative real parts.
Card /2
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The case of rescnance is invastigated, where ik = is allowed.
23 T s

o A

and *he case free of rescnance, where this is prohibited. In both
casges the author constructs asymptctic expansions for the solutions
(1); some estimaticns are obtained.

{Abatracter’s note: Complete translation. |

3
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'PITLE: Asymptotio solution of a system of linear differentiasl equations in the
%oaae of o characteristioc equation with maltiple roots

' SOURCE: IVUZ. Matematika, no. 2, 1964, 176-185

'TOPIC TAGS: asymptotio solution, multiple root, charaoteristio equation, linear
idifferential equation, small parameter, exterior frequency.

' ABSTRACT: The author studies the system of differential equations
E’g‘ﬂ(ﬁ Qx+aB( O, IR 2

- -

e e e e

|

! . .

1 N " B
Hore x, B(T; £) are n-dimensional veotors, A(7, £) is a real square matrix of nth
‘order. He assumes that A(T, &) and the veotor B(T, £) allow the representation —

A 9= T A0, Be o= T B0,
i o =0

4=l

fm e s e vt T

. r———r—— — '

i
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He considers the characteristio equation of the matrix A( )( TN
5 dethAD (1) —AE| =0, T (3)'.

‘where E is the identity matrix. Its roots are denoted by >. g g,...,zn(‘r). Let

2,(T), on [0,1)], have oconstant miltipliocity ky, the root A -~ multiplieity
5 -- mltipliocity k (x, + ky + oee 4 kp = n). Assume that the

yooey A T

P 1
ele?en§ary diviaoz- ?ave the aa.me nmltiphoit{ 35 their corresponding roots
yrecey A Then for the matrix A\0 (7°) one can construct a nonsingalar

matrix T( 7) such that
P Wa@ 0 el 0 T

. i 0 W,
T QAT ()= W)= | e D @

.‘

bk AU

[}
(=]
.
:
.
L &
‘b
-
S
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where ) R o ‘
X ,'- ) )‘ < 1 se e O 1‘"'“" . (5)
| \Wn,")" o I |
. 0 ‘ 0 - l'(‘t) ’ 4 re ..J- ' - !

s the "resonance" oase, where the funotion o
, at isolated points of b L] ‘becomes equal to ono

'I'he author considar
n(t)(v(t)n _dT , z-—-»“l/ - 1>;
the Toots of (3), for example the root ?\1(’!‘), however,
2 . v e Ty - (6).
o P 2

,' Lv(-:)aﬁl.(‘)' k=2,
ir A(T', £)s B(Ty £)r

he proves the theorem
For thia cage, P and the ky "'-""’kj oomponents of tho

for any T € [o, L]
.v('r) have derivatives in T of all orders,

|

veotor -
nr-'«)[mn(f)a;m«)——-.3’—‘-’—] ,.,1,,..,,,§ )

g

|
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!(u (0) (1) is the eigenveotor of the matrix A(O) (7) ocorrespending to the root
1 9(7) do not become zere on [0,L], then the asymptotic solution of (1) can be
fregreaented in the form .

T e e ’ <--I' o |
‘ : "‘x"' (4, (v, ) Ay + P, p)le® + 2 uy (s, Pl)hhif (8)
— —— . . k=2 . '
}where' - . .
; B A 1 +.-z(t--m):\ (9)
5 N Core

-y

Hore the vectors u.(7, u3), P(T, #,) and the scalar funotions 7‘1(1‘. }{J). =(1, #1)
(3 = 1,2,3,+..,p) Bllow Xhe representation _

C T L@+ S wape, |
. . ’ ) : :

i
|
P
i
1

e p=ye+ B EPe Y L 01)

Sl

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"



013-0

e R AT TR AT

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620

L N B T R St R R T Y 5 i e o s S S L RS S e S e

'ACCESSION NR: AP4033972 R S
| D PG p) = T MPWE, zl m) = X w20 .
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H Y Lo e e s s Leree R PR . A
: . where-: e TUT L, T T ‘
i . : X — St N (12) . .
| S TSR ’if}és“tf.'j.l LB ps )

|0rig. srt, hass 88 formulas, ° '
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ABSTRACT: The following system of linear differential equation is considered:

dx
d

where x and B are n—d:imensional vectors, A("C 8) is a real square matrix of oxder

= Alt, xz)x-i-i’B(t e)e®,

Az, e)= X a‘A‘f’(r),' w13 s) =§ e'B(:’,--

- . . —0
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and § is a small positive parameter. An algorithm for the co&;tmction of

. '
A * - [

art, has: 23 equations,
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ABSTRACT: This article is a continuation of the author's previous work (Doklady AN -~
URSR, 1138, 1962) -on asymptotic solutions of linear differential equations, only mow tm- . -
\ improved method is given for evaluation of some of the required coefficients. The . . - =
; equationtobesolvedisdx/dt e e L

~ L Eumert e, @

where x and B (¥’ ,€ ) are n-dimensional vectors, A(‘\’, €) is a real square mégﬂx of

the nth order and - . e

@
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and where & mareal but small parameter. , , andB('f E)haveallde- o
rivatives with respect to i gver the and i the ki ommnent of the ==~
AQ does not become 2Zero anywhere TR
to A (‘” m». |

 eotor T-1(7) 14U q)/as - A
(f') which corresponds

ol {4)) is the eigenvector of the ma
al solution of (1) can be wntte_n;y}he form: - .
. -‘ "“{U(‘ P)h"‘ P(f.!’)]e“(f. ; (q‘) S

U(‘ W= ZP'U”“)' P (W ZP‘P ’("-g—wm« m—tv(mh+-(r.m, B

ere
then the partial form

A arn

where . Tl
| M(f.}*)" Ep-w(v). . (~:. p)"vz v"z”(r)- S -"[i_"fi’ R R
7 _ ‘ _;-,;1(,4)]5

(=-0 .

; et - ' : &

. Most of the coeiﬁci th‘e/;bove solution be written in terms of the unknam:l
functions A 18- impro vement P roposed by the author concerns an éasler andmo'r
‘direct way in which Py 19 may be iound from the. equa : :

2 anws m ‘l—-lk—l) + ;.(n =0 .
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in which Q® = 1-1u(8) and T(" ) is a matrix such that . | -'(e:)' -
© W (:)" 0 -t TS

where Wy (7") s a Jordaneau cell which f'orreat)g(g‘g to the r?o (0) g;‘i andr'tzlzn
is a square matrix whose eigenvalues and Akl boos lg. art,’
2as: 29 formulas.
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i TITLE: Systems of linear differential equations with a small parameter applged to
-part of the derivatives

§SOURCE: Differentsial'nyye uravneniya, v. 1, no. 7, 1965, 868-879

fTOPIC TAGS: ordinary differential equation, asymptotic solution b &
fABSTRACT: An algorithm for constructing an asymptotic solution of a nondegenerate
isystem of linear differential equations is offered for the case when a small para-
imeter is a coefficient for n-k (Zskpsn)derivatiVes, and the roots of the charac-

éteristic equation and the elementary divisors corresponding to these roots have an :
.arbitrary identical multiplicity, The system of equations is i

f ;Els%=A(x)y+E,b(x)e‘“",l (1.1)

|where A(x) is a real-valued square matrix of order n; y and b(z) are n-dimensicnal i
i vectors, and E; is a diagonal matrix of form

i . ‘ 4 n—k

] i
| Card 172 E=0 e T
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' Hlere € 1s 3 small peal-number parameter. With a suitable tpansformations (1.1) can
i be wpitten in the form - dy ,_

o =[Ao(x) - Ay + ab (<) PAALE

i

H

he asymptotic solution is then developed on the basis of the behavior of the
roots of the characteristic equation

det Ao () — M =0 |

or this equation, twO cases are treatedi the npesonant” and the "non-resonant"
orig. art. has: 79 formulas.
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'TITLE: On the asymptot Z solution of a system of linear differential eqiiations f‘(l)r_% _

_the case of multiple roots of the characteristic equation
SOURCE: AN UKXRSR.  Dopovidi, no. 6, 1965, 699-703
i ' TOPIC TAGS: differential equation system, linear equation, asymptotic solution j
?ABSTRACT: A system of linear differentis) equations in n-dimensional space

i
13
1

; ' |
iis considered, and the form of the asymptotie solution is considered for the casge

; of multiple roots of the characteristic equation; in particular, the "resonance"
.case ig considered when the external frequency becomes equal at various points of ¥
. the segment [0, L] to one of the identicel multiple natursl frequencies of the sys~ |
.tem of equations, Solution is obtained in terms of formal series in bovers of the

! parameter . o s

; el |
'where k; > 2 (kd is the multiplicity of the natural frequency J\SO), =1 veey p) |
,in the Yorm: "
!

' i&esé /3
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ROCHEV, N.N., glav. red.; VAVILOV, P.P,, red.; VERTEL', E.I., red.; GORELIK,
A.I., red.; GUZMAN, I,S., red.; KUZNETSOV, G.N., red.; MEDVEDLV, G.A.,
red,; MODYANOV, Ya.V,, red,; PANTELEYEVA, A.A., red,; POLYAKOV, V.V.,
red.; POFOV, S.A., red.; FOFOVA, S,M,, red.; RAYEVSKIY, S.S., red.; RU=
DAKOV, S.V., red.; SYUTKIN, A.F,, red,; USOV, A.I., red.; USTINGVA, I.K.,
red.; SHKIL', P.T., red.; CHEBYKIN, N.P., red.; MEZENTSEV, S.4., red.;
MOROZOV, V.S., red.; OPLESNTN, I.I., tekhn, red.

[Forty years of the Komi A.S.S.R.; 1921-1961; studies on the cultural
and economic development of the Komi Republic]40 let Xomi ASSR, 1921~
1961; ocherki o razvitii ekonomiki i kul'tury Komi Respubliki. Syktyvkar,
Komi knizhnoe izd-vo, 1961, 154 po (MIRA 14:11)
(Komi A,S.S.R.-~Economic conditions) (Komi A.S.S.R.-Culture)
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jAUTHORS: Kagan, Ya. I. (Candidate of physico-mathematical sciences); Neonet, V. ?._
:(Engineer); But, A, A, (Engineer); Shkil', V, M. (Engineer) 5
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: [, .
lacquer- or enamel-insulated wire connections

TITLE:_Ultrasonic welding of
: e I
:SOURCE: Svarochnoye proizvodstvo, no. 8, 1965, 25-27

(TR A LVTALS 1% F v g

Z‘TOPIC TAGS: ultrasonié welding, wire connection, wire welding, insulated wire/ PEV

iwire insulation, PEL wire insulation, PSDK wire insulation, BPVL wire insulation,

i PGV wire insulation, UZSK 1 ultrasonic welder \\,\ ) ‘ ,
i . . i . Y

rraeh o oo n d e e Sarm st kPR it 8 e e

| A\BSTRACT: To determine the feasibility of ultrasonic welding of wire connection

::'iit‘nout prior removal Zf thesinsulgtion, & range of copper and aluminum wire sizes |

:(insulation types PEV,Y PSDK," BPVL Y PETV-TL, PGV,‘gand PEL)were experimentally welded

' on ultrasonic welder UZSH-1 into wire-to-wire end wire-to-copper plete connections. . .
'The contact force, welding time, and ultrasonic vibration asmplitude for best conneoc-
tion strength were determined for each case, and & table of best parameters for 22
‘different connections is presented. Tt was found that the wires had to be held

‘ .properly during the welding process (222 Tig. & on the Enclosure) to give satis- :

C o fachory coungelidong. Ik gas niuo Il SHAT L iGofid ek iR LTSS .S0D0ARLEILRD o e e

e AR A Y

Tk
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i ;
{(with PEL or PEV insulation) and aluminum wires (without insulation) could be welded
lyrithout difficulty into wire-to-wire and wire-to-copper plate connections (for all
§wire diameters). Insulated aluminum single~-strand wires above 2 mm in.diameter
rcould also be welded, but smaller diameters required special care and gave unsatig-
‘factory results. The static strength in tension-shear of the commeoctions was found
ito be 75-90G% of the wire strength, but only 30-35% of this force was required to
:pull the weld apart (perpendicular to axis). The resistance of the oonnections vas.
‘more than 85% of the wire resistance. Orig. art. has: 2 tables end 2 figures,

-

' ASSOCIATION: _VNIITELEKTROMASh-

|SUBLOIITED: 00 .. ENCL: 01 . SUB COIEf IR
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Welding head geometry for wire-to-plate
wime~to-wire (b) welds: 1- instouaent,

e, 3- reflecvory 4- wire

1
and
-
1
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AUTHOR: Nagan, Ya. I.; Neoner, V. P.; But, A, A, ; Shkil', V. M.
Lagan _iesosveones, V. 1754

A

¢ N e a3

\’
omc wclc.mrr of wu‘e cnamel msulahox} ‘

— \h :
s, Mctallur‘giya, Abs. TE242 3

Tr. Vses, n.-i. in-ta tckhnol. elcktromashino- i apparatostr, ,
30-40

TOPIC TAGS: ulirasonic welding, electric wire, insulated wire, enameled wire,
wire insulaiion, wire welding

ABSTRACT: An analysis was made of the process of ultrasonic welding of electric
wire without removing the layer of enamel or varnish insulation or perliminary
preparation of surface. The possibility has been established for welding single~

core and muiticore PEL and PEV insulated copper electric wires to each other —
and to a Cu plate for practically all diameters used in the electrical indusiry, as

weli as aluminum single-core uninsulated electric wires to each othier, to insulated
single-core Cu wires, and multicore uninsulated Al wires to Cu plates. Weldmg of —

Card_ 1/2 UDC: 621,791, 16 -
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v or PEL insulation > 2 mm diameter can

[Translation of abstract]:

single-core Al electric wires with PE
se conducted witn the maximum amplitudes. v. Fomenko.
i
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SHKILEV, A.V., student; STEKOL'NIKOV, I.S., prof., doktor.

Using a photomultiplier in studying long sparks. Izv. TPI §5:

80-87 '38. (MIRA 14:9)
(Photoelectric multipliers) (Electric spark)
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STEKOL'NIEOV, I.S. (Moskva), SHISTER, A.R. (Moskva), SHKILEV, A.v., (Moskva)
Calculation of induced overvoltages in electric power transmission
lines. Izv. AN SSSH. Otd. tekh. nauk. Energ. i avtom. no.6:23-27 B-D
160. (MIRA 13:12)

(Electric lines--Overhead) (Lightning protection)
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AUTHORS s gtekol 'nikev; I. S.s Shkilev, AV
TITLE: New Data on the Development of Long Spark Channels

PERIODICALS Doklady Akademii nauk sSSR, 1961, Vol. 136, No. 4.
pp. 803 - 806

TEXT: By means of an electronic-optica] smplifier. and a quick-operation
electron-beam osr~illoscop®; 2 4 new data on the develop-
ment of the spark channel for voltag® in a discharg® between & rod
(+) end a plane (-). The discharge &8PS ~om 3.0 to 5.75 B- Static
pictures of the development of the spark were takenj 8 {ime scanrcing of
the development was carried out bY means of photographic plates. and
oscillograms of the discharge current were taken. Experiments carried out
with a discharge gap of 5.3 m are discussed in deta1l . From & time
scanning of the gevelopment of spark discharge, which was begun at the
inshant at vhich the leads i of 3.8 m, it may be seen

+hat with the approach o< o le i negative plate, two jumps in
+tpe velocity of the leaderT These are accompanied by an

Card /3
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inerease of the luminosity of the leader, and considerable increase of the
discharge scurrent is observed. The length of such gaps as covered by the
leader during these jumps are betveen 10 and 125 cm, depending on the
length of the discharge gap- It is noted that the contributiom of the last
jump to the recorded current pulse is considerable. It is concluded that
the leader jumps are related to an equalization of the electric field in
the existing spark and to an increasg of the mean potential gradient of
the space charge. On the basis of experimental results, the authors setl
up a relation that permits calculating the length of the last jump:

. E - 1.3 p 170180
mean L o [ 1
Sf-x E. - E QSC ’cmio
£ 1 s
Hers, Emean is the mean gradient in the discharge gapi E1 is the gradient

of the spark before the last jump; Ef igs the gradient in the gap, in

#hich the last jump occursj So is the discharge gap; and RO is the ohmic

resistance of ths pulse generator. Ye. N. Brago and I. S. Stekol'nikov are
mentioned. There are 4 figures and 9 Soviet references.
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PRESENTED s July 16, 1960, by L. A. Artsimovich, Academician
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"New Datae on Nagetive Spark Developement and 1ts Comparisen with Lightning

Tntarnational Conference on Gas Discharges and the Electricity Supply
Industry”, 7-11 May 1962, Leatherhead, UK.

1. Xrzhizhanovski Powsr Institute, Laoratory of High Voltage Gas
Discharges, Moscow, U. S. 5. R.
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STEKOL!NIKOV, I.S.; SHKILEV, A.V.

i d with
New data on the development of a negative spark as compare )
lightning. Dokl.AN SSSR 145 n0./:782-785 Ag 162, (MIRA 15:7)

1. Energeticheskiy institut im. G M.Krzhizhanovskogo. Predstavleno
akademikom L.A.Artsimovichem.
(Electric spark)
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PTTLE: Analysis of the mechanism of the negative spark 7\
_SOURCE: AN SSSR. Doklady*, v. 151, no. 5, 1963, 1085-1088 P

TOPIC TAGS: spark formation mechanism, electrical diéchérge in gas,
spark sweep photograph, electrical dlscharge, gas :

ABSTRACT: Authors studied spark development under exponentlal waves :
_of applied voltage, which is characterized by an average slope be- i
tween time zero and a time equal to 2.3 of the time constant. Fig-
ures 1, 2, and 3 show the sweeﬁ photograph of the spark develonment
with respect to time. Figure shows the processes schematlically. A}
"@etailed description of the different stages of the process is glven, ' __
i The main features leading to spark breakthrough are: (1) polar L
: corona; {ii) stepped spark leader; Siii) negative leader and jump- |
1ike leader; (iv) volume leader; (v) positive leader; (vi) final hal
jump; (vii) the main channel. Orig. art. has: U4 figures. L

e T T et Tl L BAL T ki o L e o

P e g
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STEKOL'NIKOV, I.S.; SHKILEV, A.V.

Development of a long positive gpark on an oblique voltage wave.
Dokl, AN SSSR 151 no.4:837-840 Ag '63. (MIRA 16:8)

1. Predstavleno skademikom L.A.Artsimovichem,
(Electric spark)
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. exposure controlled by the shutter pulse; or a continuous image display at speeds of
. 3.103—2-10% cm/sec. By connecting the system to an oscillograph, both the electrical
-and optical characteristics of lightning can be recorded simultaneously. The data

" lightning discharge. On the basis of seven measurement?6 an average speed of the

|
ORG: Power Engineering Institute im. F. M. Krzhizhanovskiy (Energeticheskiy institut)

s

TITLE: Some results of studies of Lightniné{with image converter equipment
Vol

SOURCE: AN SSSR. Doklady, v. 169, no. 4, 1966, 803-806
TOPIC TAGS: lightning, image converter, image intensifier
ABSTRACT: Results of a study of the characteristics of lightning using an image con-

verter system are reported. The system uses two individually controlled image tubes
which can operate in either of two modes: a single-frame image display with the 2

showed that the system successfully determines the number and speed of components in

front part of the lightning was calculated to be 0.7 x 10!Y cm/sec. Orig. art. has:
4 figures. [1V]

SUB CODE: 09, 04/ SUBM DATE: 28Mar66/ CRIG REF: 003/ OTH REF: 003/ ATD PRESS:i
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TITLE: The growth of a long spark and lightning

SOURCE: lloscow. Lnergeticheskiy institut. Problemy elektroonergetiki (¥roblems of |
eloctric power engineering). Hoscow, Izd-vo liauka, 1966, 97-110

m M ens

TOrIC TAGS: 1izhtning, spark gap, image converter, corona discharge, wav: front,
camera / Boys camera

ASSTRACT: To increase tho understanding of the growtnh process of lonz
laboratory studies were conducted. In these, the sopographs {imaze
graphs) were consiructed using an electron-converter tube with light am
~o record the discharge current and voltage in the gap, a hizh speed el

| oscillograph was used. High optical sensitivity permitted a sharp focus the
{ weak light fluces of the initial spark stages. These spark studies were conducted

with three different gap arrangements: 1) a positive rod and negative o
2) & negative rod and positive plate ( -ctn); 3) a negative rod and posiv.ve plate
with a rod mounted on it (-c*c/n). The leader process in the air gap was found to
develop in two ways. With a + voltage wave, the leader consists of a channel and
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SHKIL'EO, G.Ya., inghener.

Checking the condition of insulation in low-voltage motorsa.
Prom.energ. 11 no.7:8-9 J1 '56. (MLRA 9:10)

(Electric insulators and insulation)
(Electric motors)
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) Condition; f;)r normal operation and long life of the ball
and roller bearings of electric motors. Prom,energ. 11 no,
11:5-9 ¥ '56. (MLRA 9:12)

1. Khartkovskiy elektrotekhnicheskiy zavod.
(Bearings (Machinery))
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Manufacturing the rotor windings of squirrel-cage motors.
Vest.elekiroprom, 27 no.5:39-40 My '56. (MLRA 9:12)

1. KhELZ,
(Electric morors, Induction)

(Alumimim founding)
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(Blectric motors)
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1.Khar 'kovskiy elektrotekhnicheskiy zavod,
(Electric motors)
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The use of silicor organic insulas

machine construchbion. (Primeneniye Xremniyo

izolyatsii v elelktromashinostroyenii.)

in el
3

icon

nyestnik Blektropromyshlennosti’ (Journal of
tTical Indusbtry) 1957, vol.28.No.6, pp.31-34

The field of application of silicone insu
first considered. It may be used to reduce th
sions and wsight of the equipment or to improve
reliability. Soue change 1n the design of coprs
iron is usually necessary. The applicaticn of
insulation is limited in small mobtors because
silicon-organic enamel cannot be used to manu
strong coverings for fine wires because of
adhesion to copper and inadequate hardness.

The selection of electro-magnetic loadin:
machine geometry is then considered. The nigh
stability of silicone insulation permits the us

‘ higher electro-magnstic loading. To determipe %
Tard 143 incrsase power that can be achieved in motors
! nsulotion it is necessary to determins

increase in cooper losses whilst malwn

< at about the same level, Iigu Ticn
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The use cf silicon organic insulation in elect _ical ;

machine construction. (Cont.) 11.0-6-9/24
(tlass-mica insulation with silicone binders iz szzme -
fragile and brittle and so the space factor im va: z_. ..

must be somewhat less than with normal insulation.
Unless the insulation is properly treated it will nes
be water-resistant. It is concluded that the produ~:
ion of machines with silicone insulation should be
increased. Furtuer improvement in machines with gili-
cone insulation necessitates the use of electrical
Steels of improved properties and also heat-resistani
Card 3/3 bearings and lubricants.

There is 1 figure.

ASEOCIATION: KhbILZ.

SUBLITILD . June 15, 1956.

AVATELABIE ¢

CIA-RDP86-00513R001549620013-0"

APPROVED FOR RELEASE: 08/23/2000



| "APPROVED FOR RELEASI%: 08/23/2000 CIA-RDP86-00513R001549620013-0

S T I P e S ——— Rk
.

-y

ATTHOR: Shkil ‘ko, G.Ya., Zngineer 50V/01-58-3-3/28
TITLE: A lNetnod vo Teorease the Possibility of Damage to the Windings

of 3-Phase Motors at the Break of One Phase {Meropriyatiya;
umen’'shayushchiye vozmozhnosti povrezhdeniya obmotok trékh-
faznykh dvigateley pri obryve odnoy fazy)

PERTODICAL: Energetik,; 1958, Nr 3; pp 5-7 (USSR)

ABSTRACT: The author puts down his recommendations to decrease the pos-
sibility of the above mentioned damages at the break of one
phase or when any considerable non-uniformity of voltage
occurs in phases: 1) the stator windings have to be star-
connected; 2) all three phases have to be equipped ®ith iden-
tical fuse links; 3) stationary and mobile joints as well as
winding insulation have to be periodically examined; 4) the
control circuit has to be connected with the network by means
of a magnetic starter egquipped with safety fuses corresponding

Card 1/2

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0

SrEimd won

e,

P

50Y/91-58.-3.3 /28

y of Damage to the Windings of Z~Phase
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# liethod to Decrease the Possibilit

Motors at the Break of One Phase

to the control current intensity. The editors add

saying that s: i i i rad o
Soiutfl ?d s.?ce it is Practically impossible te Tind ab
r . el 3 - . -
o .Y 1denvical fuse links, it is necessary to spplv -
ratner less-ssensitive fuses. T R ’

T i i
~nere 1s 1 circuit diagram,
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SHKIL'KO, G.Ya,, inzh,

Hoasures to reduce she danger of damage ic three-phass r:ot'or coils
unon breaking of nne phase. Sudostrosnie 24 no,2:38-39 7 '58.
(Rlectric motors, Polyphase) (MIRA 1133)
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AUTHOR: Shkil’ko, G.. Engineer
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TITLE: Built-in Electric Motors for Freon Compressors (Vstroyennyye

elekirTodvigatell freonovykh kOmpressorov)
FPERIODICAL: Knolodil'naya tekhnika. 1959, Nr 2. pp 16-20 (USSR)

ABSTRACT: The ¥har kovskiy elektrotekhnicheskiy zavod (Khar'kov Electro-
sechnisal Plant) has started production of built-in motors for

Freon compressors used for household and commercial refrigera- .
tors turned out by the Khar®kovskiy zavod torgovogo mashino-
stroyeniya (Knar 'kov Commercial Machine Building Plant). Stand-

ard sizes are recommended for 3-phase motors of 60 to 700 w

capacity with not more than 6,5 fold starting current overload.

The article indicates technical requirements for the material
emplcoyed in the construction of the motors, including insulation.

For well designed refrigeration engines-compressors with
1,450 rpm; the ratio of the nominal power of the motor to the
cold production of the compressor can be put under normal con-
ditions at 0.5 w per 1 kcal/hr: The article gives the power
characteristics of the motors. Graph 3 gives the admissible
values of overload for the starting current ploited versus the
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Built-in Electric Motors for Freon Compressors SOV/66-59~2-5/}1

power values of the motors. Compressors can be produced with
built-in single-phase or 3-phase motors. The article describes
various starting circuits for single-phase motors, indicating
the starting and maximum torque, the starting current and the
conditions for the applications of the various circuits. De-
scription is also given of combined safety relays: The start-
ing of a built-in 3-phase motor of an enclosed compressor group
and its switching on and off does not differ in pronciple from
the system used in belt-driven compressors:

There are: 1 schematic diagram; 4 graphs, 2 tables and 2
Seviet references. -

ASSOCTATION: Khar‘kovskiy elektrotekhnicheskiy zavod {Khartkov Electro=
technical Piant)
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AUTHORS: Shkil'ko, G. Ya,, Bngineer, Sogin: G. V.. Znginser
TITLE: Performance of Squirrel-cage Induction Motors at Low Ambient

Temperatures (Rabota asinkhronnykh korotkozamknutykh dviga-
teley pri nizkikh temperaturakh okruzhayushchey sredy)

PERIODICAL: Elektrichestvo, 1999. Nr 3. pp 56 - 58 (USSR)

ABSTRACT: When & choice is to be made of motors with a maximum power
of 5 kw, which operate on building sites at temperatures ranging
from +35° to -~ 20°C (according to the supplement to GOST 186-52),
sometimes even to temperatures as low as -~50°C, the modifica-
tion of the characteristic curves of such motors must be taken
into account. This is an investigation of the problem. The modi-
fications of the characteristics are gtudied of motors; which
are due to ambient temperature changes,and:-of motors of a general
industrial design, which operate at temperatures down to ~-20°C.
The question is raised and discussed, whether special designs
would be expedient for motors, which operate under temperatures
up to —50°C, and finally motors which operate under ambient

temperature changes from +50 to - 50°C, Summarizingly the following

statements are made: 1) If temperature changes from -20 to

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"
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" Performance of Squirrel-cage Induction Motors at Low SOV/105-59-3—12/27 l
Ambient Temperaturcs .

+35°C are encountered (temperature interval 5500) motors of
a general industrial design can be used. At lower temperatures
checks must be made, whether the starting torque correaponds
to the braking torque. If it is necessary, the deviation of
the starting current from the rated value given in the cata-
log must be taken into account. 2) The temperature ronges of
from -50 to +10°C and from -50 to +50°C do not seem appropriate
in the case of motors of a low capacity. Tha use of frost-
proof motors, which are intended for such purposes; guarantees
a reduction in weight, of outside dimensions and of raw material
expenditure. This also results in a reduction of running costs
because of an improvement of the power indices. 3) It proved
to be advisable to introduce the concept of standard or cal-
culation temperature in the design of conventional industrieal
motors and of low-temperature motors. It is specified as the
temperature; where the ambient temperature dependent character-
istics must agree with the values given in the catalog. There
is 1 figure.
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APerformance of Squirrel-cage Induction Motors at Low SOV/!GB-59-3—12/27 ?
Ambient Temparatures

ASSOCIATION: Khar'kovskiy elektrotekhnicheskiy zuvod (Khur'kov Electro-
technical Factory)

SUBMITTED: Hovember 29, 1958
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SHKIL'KQO, G.Ya., inzh.

Calculating the operation of electric motors for replacemsnt é
of bearings. Prom. energ. 14 no.1l:16-18 Ja '59. (MIRA 12:1) :_

1.Khar'kovskiy elektrotekhnicheskiy zavod.
(BElectric motors) (Bearings (Machinery))
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AUTHOR: Shkil'ko, G. Ya., Engineer
- . ﬁA ‘
TITLE: Properties and Applications of Microelectric Motors :
;
PERIODICAL: Energetik, 1960, No. 9, pp. 30-36 |
i
TEXT: The percentage of microelectric motors in relation to the to- .
reagsed considerably, due to ‘ﬁi

tal amount of electric motors in operation inc
mechanization and automation of industrial processes and 1o an increasing

use of electric appliances in households. The author emphasizes the imper-
ative role of the selection of a certain type of such motors that would best
suit local requirements with respect to adaptability to given environments, ‘
their cost, available current supply, etc. New models of a-c and d-c V/
collector-type microelectric motors and new models of built-in three-phase

and single-phase motors with shorted rotors are being developed at present

to alleviate the problem of selecting a proper motor for a given task.

A table (pp. 31-35) lists a variety of already available microelectric zc-
tors; specifying their types, circuit diagranms, mechanical characteristies.
rate of power, speed of revolution, rated variability of the smeed of

Card 1/2
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A151/4029
Properties and Applications of Microelectric Motors

revolutions, possibility of reversing by means of switches, availability b/ )
of special starting devices, radio interferences at starting and in the

course of operation, structural Peculiarities and the fields of application.

There is 1 table.
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SHKTL'KO, G.Ya., inzh.

— Calculating the frequency for antié‘riction beaz;néz z;ﬁz)grease.
P . .
.ensrg. 15 no.3:42-43 Mr O ‘
From.enets (Bearings(Hachinery)—-Lubrlcation)
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SHKIL'KO, C.Ya., inzh.

hani-stariers end their use. Pron.ecerg.

Construntion of ers
120, {MIRA 12:%)

15 no.r:27-28 Ap

s \
(Blectric apraratas and appliances)
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SHKIL'KO, G.Ya., inzh, -

e e T T T L

Modern designs of electric motors for driving gas and liquid

circulating pumps. Prom, energ. 17 no.9:37-45 s 162,
. (MIRA 15:8)

(Pumping machinery, Electric) (Electric motors)
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SHKIL'KO, G.Ya,, inszh,

Change of consistent 1mbricants in the ball bearing assezblies
of electric motors. Energetik 10 no.10:30-33 0 '62. (MIRA 15:12)
(Electric motors—Lubrication)
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ST G R,

SHKIL'KO, Grigorly Yakovlaviehj DONSKCY, Ya.Ye., red.; SHEVCHENKO,
M.G., tekhn, red.

[Decrease of metal consumption in machinery designs] Sni-
zhenie metalloemkosti konstruktsii. Khar'kov, Khartkov-
skoe knizhnoe izd-vo, 1962. 46 p. (MIRA 16:7)

1. Glavnyy konstruktor Khar'kovskogo elektrotekhnicheskogo
zavoda (for Shkil'ko),
(Metals) (Electric equipment industry)
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SEKIL'KO, G.Ya,, inzh.
Asynehronous motors with angular velocity regulation or . 7
reduction, Prom. energ, 18 no,3:42-47 My 163, (MIRA 1636) '

(Electric motors, Induction)
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SHKIL'KO, G.Ya,

Iy pRMETs

Water cooled small asynchronous motors. Energ. 1 elektrotekh.
pram. no,2:11-13 Ap-Je '63,

(MIRA 16:7)
1, Khar'kovwskiy elektrotekhnicheskiy zavod.

Electric motors, Induction
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SHKIL'K0, G.Yae, inzke; SUGIN, Geda, Uil |
- - = 3 P . }
T : motor during che |
a3 sment of the torque of an asy?xclfxronous me |
I};kasurwe‘ the windingse. Eleltrotekhnika 34 n0,9:71=-72 3 163,
gating ol the ( ey
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SEKIL'KO, G.Ya,, inzh.

=h 5, Energ
Single-phase induction motors based on three-phase onesS. 2NEISe

i elektrotekh, prom, no.4:54=56 0-D '€i. (MTRA 18:3)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0

R A NN § VT ST TN Y T FEGIRET

S
A SRS

Rl B Y

e

I ceriss LLF
. fiwd FeTiZ3e S0

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0"



| "APPROVEI?~ FOR REIfI}SE: 08/ 23/ 2000 CIA-RDP86-00513R001549620013-0

T

FAETRA

SHKINZV, A.N., redakbor; MEDVEDEV, L. Ya., tekhnicheskly redaktor. ‘[
e D LS T i
[Norms ard technical requirements in designing steel structural
elements] Normy { tekhnicheskle usloviia prosktirovaniia stal'-
rykh konstruktsii (F 1 TU 121-55) Moskva, Gos. izd-vo lit-ry
po stroitel'stvu 1 arkhitekture, 1955, 70 p.  (MLRA 8:8)

1. Russia (1923- U.S.S.R,) Gosudarstvennyy komitet po delam
stroitel'stva,
(Building, Iron and steel)

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001549620013-0"



| "AVP‘PROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620013-0

S LPIAENE I PRI SRR P e
AT B 3 angmsgR

HKINEV, A.,inzhener, redaktor:; PEVZHER, A.S., redaktor; MEDVEDEY,

S
f.Ya., tekhnicheskiy redaktor.

[Norms and technical requirements for designing concrete and
reinforced concrete construction (M 123-55)) Normy 1
tekhnicheskie usloviia proektirovaniia betonnykh 1 zhelezo-
hetonnykh konstruktsii (9170 123-55). Moskva, Gos,.izd-vo
1it-ry po stroitel'stvu i arkhitekture, 1955. 107 v, (MLRA 8:11)

1. Rissia (1923- U.S.S.R.) Gosudarstvemmyy konitet po delam

stroitel'stva,
(Concrete construction)
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