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- search Conference, Durham, New Hamshire, June 1951) and H.A. Haus |
(Ref. 28: A kinetic.power theorem, URSI, Boulder, August. 1957). ?
The expression for the kinetic power is derived, agssuming small ;

. amplitudes, from the Maxwell  equations of continuity and motion -
- of one electron inside a volume V within a surface s. After. several
mathematical transformations e.g. '

(Puss) + (P} =0,
'

- -+

is obtained, where (P,) is given by

i

(16) |
(o = 4 BT (17) -

-~ P

5 and (Pg) by :
- (18) -,

 Cerd 3/ea.
J/
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~ (Pr) being the average over a cycle power radiated through the sur-:
. face S; (PR) - the average over a cycle the kinetic power of a N-

~ beam stream; Vkn = m Von Vn - the kinetic potential of the streeam

' e

- of order N, where von is the constant component of velocity inde~

* pendent both of time and of co-ordinates and v,, is the amplitude o :
. position dependent velocity of electrons. Eqg. 16‘18) can be rewritten:

as
—, TN~ N : '
{Pi} = Re [ S} La()Vin(h — )10 (0) v\(O)]\ (20)
—mr— =l —my . ,

where

a0 = 8 § =\ W dzdyr 12 O), Ven O, 7o ), VonlD),
\/'\——————-t.\ —— )

i

values of the current density jn and of Vkn &t the first and last :
cross-sections/of the electron stream. The problem is reduced next |
to evaluating the quantity (Pg) = (Py) for different waves in elec
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" 4ron streams and to determining conditions for which (Py) <O, P 2
.~ being the average over a cyocle power of the interaction between %hea
 streem and the field as glven by

(pl)“'-ifne ?Edv'

2) Waves in an electron -stream and the kinetic power theorem. The

kinetic power theorem is epplied to waves in an electron stream. As
" xnown from V.N. Shevchik (Ref. 11: Op. cit.) in a stream of elec-

trons with an average velocity v, and average density P, two waves,
- with angular frequency « can propagate having propagation constants

81 and 82
: Be - Bp, (21)

=8_ +B8_, (22)

t
i

; where
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The equivalent resistence 2 of the electron stream at cross-section;
2 is given by .
{:.‘_'!_ Z By e 5
= =7 = Lo ra
&.—‘\_

Tl (34),

where _ - - ' ‘
.Zo"(pgmeoso)-l/' . o (35)

!
1

Bq. (34) is equivalent to that of a complete resistance of a twin-
_feeder with the characteristic impedance Zg and propagation constant:
B8... The average over a cycle interaction power between current and
kgnetip potential Vx at a cross-section 2 is given by ‘

By =% (p, (Ro T)%) -+ To(Rep RoF)].
— /
where So is the cross-section area of the beam. It follows from
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(36) that the average value of the kinetic power in the wave gf)
' consists of two components, positive, proportional to {(Re ¥)%}, j
and negative, proportional to {(Re P Re V}, The above considerati- |
- ons were made for a stream of positive particles, but the same will..
apply to a stream of negative particles - electrons, in which case

P =2 BB ). (37)!

. ig obtained. The average power of interaction between current I and
the kinetic potential Vi is the sunm of the power flow of a fast and"

' of a slow wave given by

{3,} = (2z°rs‘;§)"1 3, By >0 (3e)§

(B = — QB EaEa <O, | (39) X

irespectively. The kinetic power (P) of an electron gtream should
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not be confused with the electromagnetic power,(Pem) of the field.

From W.H. Iouisell, J.R. Plerce (Ref. 31s Power flow in electron

beam devices, Proc. I.R.B. 1955, 43, 4, 425) the magnitude of the
electromagnetic power flow has been obtained much smaller than that.

- of kinetic power, because the problem has been treated as a unidi- |
. mensional one. The correct treatment of the problem can be found in;

" works by 5.D. Gvozdover (Ref. 323 Teoriya elektronnykh priborov i
(Theory of Electronic Devices) SVCh, GT1, 1956), D.A. Watkins (Ref. ¢
' 33; TWT Noise figure, Proc. I.R.B., 1952, 40,. 1,65) and G.M. Branch,

7.G. Mihran (Ref. 34: Plasma fregquence reduction factors in elec-
tron beams, IRB Trans. Blectron Devices, 1955, 2, 2,3). The finite
dimensione of the beam cross-section and the wave guide reduce the
effective plasma frequency; 3) The kinetioc power theorem as applied .

%o the problem of excitation of a reponator. The resonator consists'
of a surfaece S surrounding the cavity o% resonator, the field of .
which varies according to the law gc’iw . The kinetic power theorem;
has in this case the form of '
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(2.} + B (a)) - (o)} =0 | (40)
' wher 2? ) is the radiated pbwér,‘averaged over one cyclej {P(qg)}
Zi’ 0y

. and are average kinetio powers at the input and outpgt reg-
pectively, as given by

By = QLB £, 0) EL0) —Es O) B4 (O)L, (41)

and .
Lo = T2 1B (0 Erl3o) — Ea (@) B (@~ (42)

where E1(0) and Ep(0) - emplitude of the fast and slow ggvgg rggpah
tively at the cross-section z = 0j E1(4,) and Bg(?o)f-ll im egance

spective amplitude at the cross-section z = dj %o - :1 ¥ ey

of the beam; Bp = tp/ Vo Comparing (40) with the equation o _

{rr?) + {Pe} =0, (47)
- Card 9/22
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(B} - (20} = {r,} (48)

- is obtained, which in general cases permits evaluation of the chan-
ges in the emplitudes of both fast and plow waves in the stream due
to the transit through the resonator. Let the beam waves, having
frequency w, be excited by shot noise, they will then be designated
noise waves and it follows that a resonator can demp the amplitude

of the fast noise wave, but cannot damp the amplitude of a slow

- moving noise wave; 4) Bnergy flow in a double cavity klystron-ampli-
fier. This problem has been analyzed by J.R. Pierce (Ref. 103 Op.
cit.) the graphs in Fig. 3 show that if the resonator is excited by
an electron beam, then behind the resonator the emplitude of the
slow wave increases and that of the fast wave decreases; 5) The ki-
netic power theorem as applied to a TWT. The above problem hag been
anelvzed by S.D. Gvozdover (Ref. 32: Op.cit.), V.H, Lopukhin Ref.
353 ozbuzgdeniye kolebaniy i voln eleﬁtronnymi potokami (Oscilla--
tion Wave Excitation by Electronic Currents) GITTL, 1953) and V.N.
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 Shevchik (Ref. 36: Osnovy Teorii SVCh. IZD. Sovetskoye radio, 1958),
As shown by L.N. Loshakov (Ref. 37s K teorii rasprostreneniya voln
v elektronnom potoke (On the Theory of Wave Distribution in an El~
ectron Stream) ZhTF, 1952, 22, 2, 193) that in a rectangular wave -
- gulde, filled with dielectric, there exist waves of t he type

ei(&)t-ﬁz)’ where - the angular frequency assumed to be knownj
(8) - the propagation constant defined by the dispersive equations

“u ) = 0 B) (56)
y:(@)_j‘%l‘, (57)
P 2 T
b (®) = | — (58)

it ———————-

mn

- end =) + (5 imn=12 000 =
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. The article gives the graphs of yq(8) end y2(8) for three different

values of W,. The same effect can be obtained for 4o = constant and
varying 8 l.e. the average velocity of the eleotron beam. The fast
wave with propagation constant 83 << B¢ does not show increasing so-

lutions. The wave B2 slow with respect to the electron beam, has a
" negative component of kingic power while wave 83, travelling faster

than the beam, has a positive kinetic power component. Both waves
conform to the idea of a slow and fast wave of a unidimentional
electron beam. The full expression for the field for the three dif-
ferent values of &)y represents a superimposition of four waves

e Y -

k= L Ele-tfat

n ety / (59)

where 8, is detemined by the dispersive equation (56) and the am-
plitudes of waves E depend on the boundary conditions of the input.
and output of the tube. Let the kinetlc power theorem be applied to
a TWT. Of most interest is the case of the exponentiality rising i
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waves. In the present case the kinetic power theorem is given by

| (2] + {Pg} = 0»

" where (P,) - the average power radiated.through the surface 3 }
(Py) - tﬁe average kinetic power. Assuming surface 3 to be ideally
- conducting (Pr) is given by '

-
—

(P} = ; ETI]dS — 4 e S [F:71°),dS,
PR e R
the difference in power at the input and output of the wave guide.
 For straight electron trajectories (Pk) is given by

Tha) = L Re (7 (N V(D) — I OV (0N, (65)

where I(0), Vk(O), (1), Vk(l) - the values of convection current
" and of kinetic potentinl at cross-sections z = 0 and z = 1, corree-
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ponding to the input and output of IWT. Evaluating (Px) it is shown
that in general I and Vi in a TWT are given by the sum of three
waves. This sum, after a few simple algebraic transformations is
given by

1 1 o o
1 Rel () f’.. (s) = 7“"3,__4' .%:A"" ﬂ (66)

=R (o
o —_—f - N

“. . —_— , ") 2 P’ ”n‘
Zg = (wedy So) ' e = a L= 1———55' (1-—;,7) "

and Bn are the roots of the dispefsion equation corresponding to

direct waves. In considering various cases it is shown that in a

TWT the slow electron wave with the exponentialli rising amplitude,
tic

transfers through the surface S a negative kine power (Pk)<<:0
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which means that (Pk) = 0., This in turn is accompanied by en expo-

. nential increase of the kinetic power (Px)<=0 related to the slow
moving electron wave,

V¢1<V°, 7>Beo

 Eveluating in Eq. (66) terms of the order ¢*! ghows that they are
- periodic functions of 2z with a period

29 (7 - 85)7".

 Exponentially decreasing terms, proportional to et =201 san
be neglected for ol =3 but must be taken into account near the

input to TWT. Terms e~¢+ are periodic, the term proportional to

em 2L 19 periodic; 6) The kinetic power theorem and a double beam

tube. From a wave gulide model of a double beam tube the expression

for the kinetic power (Py), for the increasing wave of current and
. kinetio potential and for the beyond-the-cut-off wave guide is gi-
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ven by . )
/(Pn) = Py} + {Pu)s ~ 4 (70)

“-

where

a— By (0) Fy (0)(1..51_‘) e
(p'“)”(zzlmx)df.‘— B\ .
1 (l—a-:—‘) (,_B_B._l)

-

(1 + Oy

(71)

. e (X
RREAC (1-5‘-’

—3 ) en! (1 + Os); (72)
(1 il 1-l&)’

-5) (-4
It follows that with such a wave guide and a double beam emplifica-
tion, the energy flow is anslogous to that in the drift space of a

double cavity klystron. The advatage of a double beam TWT over a
klystron lies in the fact that the positive kinetic power increaseb
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with the tube length 1, which permits a larger signal at the out-
put. At the same time, however, the negative kinetic power expo-
nentially increases, which is related. to the slow moving. electrons
and which remains in the beam after the information has been re-
moved; 7) Parametric electron. beams and the theorem of kinetic -
power. As was shown above, using special communication devices, .
it is possible to damp the amplitude of the fast noise.of the elec-
tron stream. It follows that.a signal having the form of suchafast
wave cennot be amplified in an ordinary TWI.  For this purpose par-
ametric amplifiers have been suggested. Let the power of a signal
at a frequency wbe applied to an electron beam.together with the
power from a pumping. generator at a frequency @p. Owing to the
non-linear effects there would be then produced in.the beam an
infinite sequence of waves having frequencies® ¥ nw, then the
expressions for the charge. density, the electroﬁ flow.density

and the velocity of electrons can be represented by

Pa= D) PinCXP imw,.Pl, 178) (73)
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rg= 3: Um €™l (74)

Muw—00 Nwil

(75)

¥4)
-3 3 i el magtn, sy
R

— o »
P = 2 2 Pm. 'l'e‘ (qui-no)t' . N (76)
mm—00 Nwmil

ra——

ki .
P = Z 2 Urm o €} (Mg ralt] an 77)
M0 Nw ] o

where py and vm~are the amplitudes of the Fourier.cz‘ejficizntae
as related to the pump; Jmy n, Cmn and vmn - ampli hees oum e
combined frequencies of the signal are given under the assump
that only
Card 18/82_
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- the nearest combined frequencies are of importance, 80 that n tekes
only two values ( + 1), Using agein the Maxwell equations, the
equation of the electron motion and applying the condition of small
amplitudes i1t can be shown sccording to H.A. Haus (Ref. 29: A Kine-
tic power theorem for parametric longitudinal electron beam ampli-
fiers, IRE Trans. Electron Devices, 1958, 5, 4, 225) that the fol-
lowing

- -l?,,ﬁ:" v -:” -
Remg'—m?( E'""u+ .].,"” mw:l+m)ds= 0, (78). (78)

holds, where By and‘ﬁﬁ are the intensities of the electric and mag-

netic fields of a combined frequency mwp + w; Im - current density;

Vp = mvgvp/e - kinetic potential of same frequency; S — the limit-

ing surface. The above equations are the generalized equations of

the kinetic potential in case of a parametric beam and the methods.
, of analysis discussed previously can be gpplied in this case as
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" well. The author states that from the point of noise, figure trans-
verse field parametric amplifiers, utilizing the so-called cyclo-
4ron waves, seem to be the best. Finelly, various types of parame-
tric emplifiers, as met in Western literature are ghortly discussed
end it is stated in conclusion that the theory of perametric ampli-
 fiers with transverse field is by no means finalized. The existing
theories do not take into account the coulomb forces, the interac-
tion between transverse and longitudinal shift of electrons, and the
. role of harmonics in the eleciron beam with transverse excitation
remains to be explained. There are 7 figures and 43 references: 10
Soviet-bloc and 33 non-Soviet-bloc. The references to the English-
language publications read as follows: M.R. Currie, D.C. Forster,

* Low noise preamplifiers for microwave receivers, Froc. IRE, 1998,
46, 3, 570; M. Currie, A new type low noise electron gun for micro-
wave tubes, Proc. IRE, 1958, 46, 5, 911; M. Caulton, S-band TWT with
¥ below 4db, Proc. IRE, 1958, 46, 5, 911; M.R. Currie, D.C. Forster,
Kew mechanism for noise reduction in electron beams, J. Appl. Fhys.
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1959, 30, 1, 95.

- ASSOCIATION: Pizicheskiy fakul'tet Moskovskogo gosudarstvennogo
universiteta im. M.V. Lomonosova (Faculty of Physics
of the Moscow State University im. M.V. Lomonosov)

' SUBMITTED:  September 9, 1960
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AUTHORS : ¢lasko, V.B., Zyuzin-Zinchenko, A.A., and Lopukhin,
VoM.
et

TITLE: The influence of beam scalloping on the noise
figu' of TWT's

PERIODICAL: Radiotekhnika 1 elektronika, v. 6, no. 10, 1961,
1688 - 1699

TEXT: The purpose of the present work is to study on a simplified
model the effect of varying beam cross section on the minimum noi-
se figure. Although the work is based on material published prior
10 1955 a number of recent references on ultra-low noise amplifiers
are included. The authors use a three-electrode gun which ensures
a sufficie.l smooth potential profile. The varying beam radius is
obtai.:d by cﬁoulating the tgnjectory of an edge electron in the
combined electric and magnetic fields neglecting the effect of

space charge forces. Without going into the details of c.culatione
the following formuls is given for the beam radius

Card 1/4
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b = bo[l + Asin pk(x) x], (1)

where b° is the radius in infinite magnetic field; x -~ distance

along the axis in mm-s8, A\ and Bk(x) are parameters representing the
amplitude and wave number of scalloping, and k(x) is given by the
approximate formula

k(x) = 820(x + 6)77 + 0.4, (2) .

In the subsequent calculations they employ S. Bloom and R. Peter’'s
(Ref. 253 RCA Rev., 1954, 15, 1, 95) transmission line equations.,
but assume that the reduced plasma frequency varies due to beam
scalloping. 22 different cases are investigated which are summari-
zed in a table. The inhomogeneous transmission line equations are
solved (with the usual in ut?bonditions of uncorrelated current
and veloclity fluctuationsg for these parameters on a computer and
the results, noise current density against distance, are plotted
in a number of figures., It appears that under the conditions in-
vestigated the noise due to shot noise is negligible so the subse-

Card 2/4
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quent calculations are confined to the study of noise due to velo-~
. city fluctuations at the potential minimum. In Figs. 10a and 10 b
the noise figurec is plotted against normalized drift distance.
[Abstractor's note: Details of the calculation are not given, but
it is noted that the beam entering the helix is assumed to have a
constant diameter]. It is found that with the exception of one
curve the minimum noise figure is increased if the scalloping of
the beam is taken into account. The noise generated by a beam of
constant diameter is given by the dotted lines. The numbers on the
curves refer to the cases investigated. The final conclusion is
that if A and B are different of zero the minimum available noise

figure is increased. There are 12 figures, 1 table and 27 referen-
ces: 7 Soviet-bloc and 20 non-Soviet-bloc. The 4 most recent re-
ferences to the English-language publicaotions read as follows: J.
Berghammer' S. Bloom’ de Applt Physo, 1960' 31' 3, 454; V.M. Muel-
ler, ".R. Currie, J. Appl. Phys., 1959, 30, 12, 1876; R. Adler,
Proc. I.R.E., 1959, 47, 10, 1713; C. Curtis, C. Johnson, J. Appl.
Phys., 1960, 31, 2, 338.
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ASSOCIATION: Fizicheskiy £kul'tet Moskovskogo gosudarstvennogo uni-
versiteta im. M.V. Lomonosova, Kafedra radiotekhniki

(Physics FPaculty of the Moscow State University im. ;
M.V. Lomonosov, Department of Radioengineerinbx /,__. :

SUBMITTED: December 22, 1960

Figs. 10a and 10b: Dependence of F» -~ 1 on 8 = f (Bp is the redu-
ced plasma wave number) for case I (case I corresponds to a cer~
tain choice of the potential profile).
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AUTHORS: Lopukhin, V.M., and Roshal', A.S.

PITLE: Reverse electron-strean amplifier

IRTODICAL: Radiotekhnika i elektronika, V. 7, no. 4, 1952,
643 - 651

?EXT: The linear theory of electron-wave emplifier for electren
streams is presented. Theoretical results of the double~dean TrA
velling-wave tubes (T9T) and those of backward-wave tudes (5575
show that it is possible to obtain substantial anplification
constant amplitude waves oy means of interference, alternatis:
increased amplification of gradually—increasing waves is o0otalnc
in which cuse a double-besm T is more effective than the doubla-
beam BVT. It is further possible to gain considerable amplification
of the electron wave-type over a broad frequency band using con-
stant amplitude standing waves which result rron space-charge Leol-
ing. The interaction of the reverse electron streams can alzo caust
inoreased pscillations and gelf-excitation of the system. Taus &
reflex klystron without an external resonator can generate czcille-
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$/109/62/067/004/307/01¢8
Reverse eleciron-strean amplifier D230/D302

tions tuneable over wide limits by varying the potential; tnls de- :
monstrates the mechanism of the electron-wave oscillaticns. The s0- -
jution of the dispersion cquation of the amplifier is exwznined and
the distridbution of the variables of the velocity and current is
cciculated, The possibility of the oscillation amplificuticn lc
mnonstrated for sufficiently large velues of the current Censitl
streams. The problem is solved by a linear approximatica. . L
luction of the propagation constant and the plotding of <hy vurlo-
ple velocity and current density was perrormed on & digitzl comru-
ter; the significence of these results is discusseé in dotail. Loz

re zre 5 figures and 6 references: 3 Soviet-bloc and 3 non-uoviel-
bloc. The references to the English-language publichkticns ranl asl
follows: W.G. Dow, J.Z. Rowe, General aspects of beating-wave omp-
llfication’ PI‘OO. IIROEI’ 1960, 48’ 1, 115; JnEo RO\';e, iz v

+the Crestatron - a forwerd-wave amplifier, Proc. I.R.2., G

4, 536; J.R. Plérce, Double-strazm gmplifiers, Proc. I.X.0.
37’ 99 9800

SUBIITTED: December 22, 1960
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~17 Y ‘ S/109 62/007,/008/009/015
7 "2_',"7 D409/D301

AUTHORS : __I_J_gp_u}shin._‘laud Martynov, V.P.

TITLE: Theory of backward-wave electron-beam amplifier with
’ preliminary double-frequency modulation of the elec-
tron beam ’

DERIODICAL: Radiotel:hnika i elektronika, V. 7, no. 8, 1962,
: 1355-1560

TEXT: " The results of this work were reported to the .All-

Union Conference of the MVSSO USSR on Radioelectronics Khar 'kov,

1960. By joint integration (on an electronic com'puterS of the equa-
tions of continuity and of motion of the electron, and of the cqua-

tions of the backward-wave decelerating system, the authors obtained

the amplitude distribution of the variable components of the current
density, the electron-velocity distribution, and that of the delay- &/
1ine voltage; the goin factor was also calculated. 4An electron beam,
modulated at the frequency 2Wc, travels in the field of the back-

ward wave, created by the deceierating system; the voltage to be

Card 1/3
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- S/109 62,/007/008/009/015
Theory of backward-wave ... D409/D301

amplified has the frequency . The system of equatiens (oZ the
electron and of the decelerating system) is set up, as well as the
boundary conditions. Numerical integration was performed for 50
different sets of values of the parameters m, ¢, b, a', 34 and {3?;

n denotes the depth of beam modulation at the frequency 20c; Fis
the phasc angle between the waves with frequency Wwg and 2&)c; a' is
related to the beam's plasma frequency; a_. is the Space-charge Aarad-
meter and P the propagation constant of fhe wave in the absence of
the beam; b denotes the velocity difference between electron and
wave. The results of the integration are shown in the following
diagrams: Dependence of  the gain factor G on the parameter b, depen-
dence of G on m, dependence of the amplification on ¢, and the dis-
tribution of the amplitudes of the current density, of the electron
velocity, and of the voltage. Conclusion: Calculations showed that
preliminary modulation of the electron beam shifts the gain curve
towards the region of negative values of b. Optimum gain cccurs i£
the mean electron-velocity becomes smaller than the velocity of thne
wave in the absence of the beam. For values of b, which correspond
to maximum gain in an ordinary backward-wave emplifier, the. ampli-
Card 2/3
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S/109/62/007/008/069/015
Theory of backward-wave ... D409/D301

ficld signal of frequency ©. is suppressed. ‘G depends strongly on
m and P. There are 4 figures. The most important English-language
{eference reads as follows: G. Wade, R. adler, Proc. IRE, 1959, 47,
79
' .

ASSOCIATION: Fizicheskiy fakul'tet Moskovs'kogo gosudarstvennogo
- universiteta im. V.V. Lomonosova, Kafedra radiotelkh-
niki (Physics Division of Moscow State University im.
- V.V. Lomonosov, Radio Engineering Department)

SUSHITTED: October 17, 1961
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LCPUFE b
' Dissertaticns deferded at the Institute of Nadicengireering ard Electrorics
for the academic derree of Doctcr of Fhysicratheratical Seiences: /?672-

"Excitatio~ of “lectromagnetic Vibrations and Waves by Flectren Pears."

Vestnik Akad Nauk, ¥o. 4, 1943, pp. 119-145
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| AUTHOR: Lopukhin, V. M.; Roshal', A, 8.

e sl sk o TR

i
! TITLE: Remaval of noise dusto & 'space-charge fast wave by means of a
| resonator '

| SOURCE: Radiotekhnika i elektronika, v. 9, no. 2, 1964, 241-251

; TOPIC TAGS: microwaves, superhigh frequency, SHF tube, parametric

longitudinal field tube, fast wave noise, electron beam tube, electron beam tube

i resonator, noise reduction

ABSTRACT: The i:roptgatlon of noise described by a matrix of spectral denlmecg
{ in a resonator with a uniform longitudinal field is theoretically investigated by
: means of a single-dimensional single-velocity approximation. The effect of a

i
)

i passive resonator upon the fluctuation of an electron beam (e.g., ina pu-nmatrlc
' microwave device) is considered. It is demonstrated that as a result of an inter- ;
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' ACCESSION NR: AP4017594

| action between the beam and the resonator field, the amplitude relation between
| the fast and slow noise waves in the beam is sltered; a correlation between theses :
' waves is established. By proper selection of the resonator and beam parameters
i (formulas, recommendations, and a numerical example supplied), a considerable |
; reduction of the noise fast wave at the resonator output can be achieved. Such a "
resonator is recommended for parametric longitudinal-field electron-beam SHF
devices. Orig. art. has: 5 figures, 24 formulas, and 1 table.

ASSOCIATION: Moskovskiy gosudarstvenny®y universitet im. M. V. Lomonosova
(Moscow State University)

SUBMITTED: 170ct62 DATE ACQ: 18Mar64 ENCL: 00

SUB CODE: GE " NO REF 80V: 002 OTHER: 004
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VASIL'YEV, Ye.I.; LOFUKHLN, V.H.
mcimtiori of bharmonics in the pumping space of elsctronic
parametric amplifiers, Radiotekh., i elektron. 9 no,6:1087-1090
Jo '64. (MIRA 17:7)
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e of parametric amplificatio
elecir c-pumping-field configurations:

n includes a brief cons:deration of 'hese

o ?“‘"'Cipl Adler's quadr-;pole (with single plates and

e wmh ratatino pumping field, a
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T e e %25 —
electric-pumping-field-config Irations: Adler's quadry A WEESIDgk e Ppidt e s-20d
section~type), an 8-start-helix twisted quadrupole with rotating pu ping field, a -
4-start-helix twisted quadrupole, an axisymmetrical pumpinrg field, a 2-variabie-
f:eid pumping, waveguide structures, and a double pumping wave. These
sarametric amplifier types are briefly described: (a) Adler's degenerate type,
{b} a nondegenerate type, (c) a lower-frequency-pumping type. (d) electrostatic
amohif;ers, (e} a synchronous-wave type, (f) an M-type, (g) frequency
converters and multipliers, (h) magnetic-field pumping types. and (i) non-
magnetic types. Distinguishing features and application possibilities of
parametric amplifiers are listed in the "Conclusion.” Orig. art. has: 23 figures.
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LOPUKHIN, V.T.
- mining system and methods of roof control

Selecting an efficient h. trudy KBGI no.6:
in mines of the Yama Dolomite Combine. Hauch. Lrufy .oy 71y

, .
173-1%0Yam281.'egion-Dolomite) (Mining englneering)
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KUKLIN’ Bch' gornyy inzh-; IDPUKHIN, VOT'J gornyy inzho; LIPKOVICH’ S.M.’
dotsent LRIy e

Response to P.S.Podkolzin'’s article "Methods of mining coal beds in
the Donets Basin."™ Ugol*' Ukr. 5 no.7:40-43 J1 ‘'6l.
(MIRA 15:1)
1. Donetskiy nauchno-issledovatel®skiy ugol®nyy institut (for
Kuklin). 2. Khar'kovskiv gornyy institut (for Lopukhin).
(Uonets Basin--Coal mines and mining) (Podkolzin, P.S.)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520

LOPUKHIN, Ye.A. [deceased]

Spectral composition of direct solar radiaton. Geliotekhnika
no.l:44-48 165, (MIRA 18:5)

1., Sredneaziatskiy nauchno-issledovatel'skiy gidrometeorologi-
chegkiy institut.

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520

WCHECHET Yu.S., doktor tekhn. nauk, prof. [decease(i], LOFUKHI‘M Ye H.,
kand, tekhn, nauk, dotsent ,\\‘_..

Optimum parameters of motors with hollket rotors, Trudy MZI
no.39:55-59 162, N\ (MIRA 17:6)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520

IOPUKHIN, Yu.M.

R S

New data on blood supply to the small intestinal wall in man. Uchen.
sapiski vtor. moskov. med, Inst. Stalina Vol 2:162-167 1951, (CIML 21:4)

1, Candidate Medical Sciences. 2. Department of Operative Surgery and
Topographic Anatomy (Head——Prof. V.A. lvanov).
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LOPUKHIN, Yu. M.

AR AR SN2 T
Problem of the length of the small intestine in man, Arkh, anat,, Moskva
29 no,2:58-59 Mar-Apr 1952, (CLML 23:2)

1. Of the Department of Operative Surgery and Topographic Anatomy (H

T : g (Head --
Doctor Medical Sciences Docent V., A, Ivanov), Second Moscow Medical Insti-
tute imeni I, V, Stalin,
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% LOPUKHIN, Yu.M. (Moskva)
« '_________._..-_uuumu—-»

Bulgarian journal Khirurgiia; brief survey of contents in 1953,
Khirurgiia no.J:58-61 8 54, (MLBRA 7:12)
(PERIODICALS,
Khirurgifa, Sofis)
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FIKOLAYEVA, Ye,Ye,; LOFUKHIN, Tu,K,
Mw v _
Effect of prolonged stimmlation of the vagus and sympathetic nervee
on the quantity and acldity of gastric juice. Biul,eksp,biol, 1
med. 37 mo.l:3k-36 Ap 'Sk, (BA 7:7)

1. Is lafadry opsrativnoy khirurgii s topograficheskoy apatoniyey
(zav, prof, V.A.Ivakov) 1I Moskovakogo meditsinskoge instituta
imeni I.V.Stalina (dir. dotsent 8.I.Mi1ovidov)
(GASTRIC JUICE,
*acidity & secretion, off. of stimulation of sympathetic
& vagus nerves in dogs)
(NHRVES, VAGUS, physiology,
soff, of stimlation on gastric juice acidity &
secretion in dogs
(SYMPATHETIC HNERVOU3 SYSTAM, physiology,
4off, of stimulation on gastric julce acidity &
secretion in dogs)
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IVANDV, V.A., professor; LOPUKHIR, Yu.M., kandidat meditsinskikh mauk.
Experinental cholecystopathy. Khirurgiia, Koskva n0.5:15-19 My '55.
i ' (WLBA 8:9)
1. Is kafedry operativmoy khirurgii s topograficheskoy aratoniyey

sav.prof. V.A. lvasnov) II Moskovskogo meditsinskogo imstituta
imeni 1.V, Stalima.

(GALL BLADDER, dis.
exper.methods)
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TIOPUKHIN, Yu,M,
AR A5 0

Surgical anatomy of arteries of the initial segment of the jejunmm
in J‘.:n. Arkh.anat.gist. 1 embr. 32 no.1:59-63 Ja-Mr '55. (MLRA 8:9)

1. Is kafedry operativmoy khirurgii i topograficheskoy anatomii
(sav. prof. V.A, Ivanov) 11 Moskovskogo meditsinskogo instituta
imeni I.V. Stalins)

(JRJUNMM, blood supply,
arteries, anat. & surg. aspects)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520

 LOPUKHIN, Yu.M., kandidat meditsinskikh pauk
SR ECANERIA AL

Topographical anatomy of the heart end pericardium in some heart
diseases, Khirurgiia 32 no.B8:45-50 Ag '56, (MIRA 9:12)

1. 1z kafedry operativnoy khirurgil s topograficheskoy anatomiyey

(zav. - prof. V.A.Ivanov) II Koskovskogo meditsinaskogo instituta
imeni I.V.Stalina,

( HYPRRTENSION, compl.

changes in topographic anat. of heart & pericardium)
(AGRTIC VALVE, dis.

insuff,, causing changes in tophogrephic anat. of heart
& pericardium)

(MITRAL VALVE, dis,
same)

(PERICARDIUM, dis.
changes of topographic anat, in hypertension, sortic
valve insuff. & mitral valve insuff,)
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- IOPURHIN, Yu.M. dots,

JERTR

Projectional anatomy of the posterior pleural borders. Kairurgiia
3 no.8:113-118 Az 's8 (MIRa 1139

1, Iz kafedry operativmoy khirurgii 1 topograficheskoy anatomii
(zave ~ prof. G.Ye. Ostroverkhov) II Moskovskogo meditsinskogo
instituta imeni ¥.I. Pirogaova.
(PIAEU'RA. anat. & hiﬂtolo
posterior pleural berders, projectional anat. (Rus))
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USSR / Hupan and Animal Morphbology (Nerzal ard Pathological).
Circulstory Syutem. Hewte

Abs Jour ¢ Ref Ztur - Biologiya, No 1, 1959, No. 2913

Author % ;s Zholtikov, N. S.
Inst 3 2rd 8 itute of Moacow
Title : Surgical Anatomy of the Mitral Valve

Orig Pub ¢ Uch. zap. 2-y Mpsk. med. in~t, 1957, 10, 239-245

Abstract On fresh el fcrmalin-fixed hearts of 50 human cadavers,
nged. 38 to 60, which did not have any cardiovascular
lesions, it was demonstruted that the diamster of the
187t atrioventricula:' opening is 2.5-3.8 cm (more often
3-3.5) anl its circuaferenco is 8-12 cm (mare often g-11).
In 5 cases the circumference corresponded to the length
of the heurt. Aleo described arc the structural
sharacteristics and the measuremonts of the anteromedisl
apd posterolateral vela ard those of tendinous cords.
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USSR / Human wal Animel Marpholo
8y (Normal and P
Circulw:ory System. Heart. ( athological).

Abs Jour

# Bof Zhur - Blologlys, No 1, 1959, No. 2913

Ir. the latter the authars distinguish 3 types:

nzgietral and loose. solitary,
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IOPURHIN, Yu,M. dotae
ﬁ’:"’:c":'i-" Mg d el T BT

P!xr'rojn;vc‘tio‘nal anatomy of the posterior pleural bordor,~ mg\:; ia
1% no,8:113-118 Ag '58 ‘NIRA

koy anatomii
operativnoy khirurgii i topograf iches
:(l;avlz-k;f'zgfyﬂ.ge. Ogtroverkhov) II Mogkovekogo meditainskogo
instituta imeni N.I. Pirogov:;t L.
LEURA te & histo
(F po;t:::or pleural vorders, projectional anate (Rus))
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. JOPUKHIN, Yau.M,, dots.

1
of the heart under norma
of the main orifices APy
T°§°$:§2i§g::§t1°guamom. Ihirurgila 35 n0,10:66-73 IR 12:12)
an

(z [ ] L] [ ]
N I va.
tuta- im. QI. 11'050

(HRART VALVES anat, & histol.)
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diovascu-
y of tbe.cag. ovascu
oL of (diSS) in hypertonic a}cxn :
TOPUKHIN, Yu. Mo, Doi g:%ects of the heart agg 121 %g; ronlet @oscout
Jar complex in mitr: S e tomy) " MosCOW, 19 0. %y L% o
(Prontor” of_prﬁgggczl Inst im I. 4. Sechenovjj
der of Lenin W
%ﬁven; (KL, 51-60, 120)
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MOLODKNKOV, Mikhail Nikolayevich

LOPUKHIN, Yurly Mixhaylovich;

i
{Course in operative surgery] Praktikum po operstivno

khimrgu.( Moskva, Medgiz, 1960, 178 . (MIRA 13:12)

SURGERY, OPERATIVE)
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khail Nikolayevich;

Alekseyevich; MOLODENKOY, Mikh .

TVANOY, g;ﬁgn, Tusty Mikhaylovich; PISAREVSKIY, A.A., red.;
‘WTRONOVA, A.M., tekhn. red.

1963. 426 p.
[Surgery] Khirurgiia. Moskve, Medgiz, 963 (o 26:6)

(SURGERY)
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OSTROVERKHOV, Georgly Yefimovich; LUBOTSKIY, pavid Naumovich;
MASH, Yuliy Maksimovich; MOVSHOVICH, I.A., red,; LOPUKHIN,

Yu.M., red.; LIUDKOVSKATA, N.I., tekhn, red
e

[Course of operative gurgery and topographical anatomy JKurs

operativnoi khirurgii 1 topograficheakoi anatomii.
Moskva, Medgiz,

Ostroverkhov, D.N.Lubotskii, IU.M.

1963, 739 P
(SURGERY, OPERATIVE)

(BylG.E.

(MIRA 16:3)

(ANATOMY, SURGICAL AND TOPOGRAPHICAL)
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OSTROVERKHOV, G.Ye., doktor med.nauk, prof.; LOPUKHIN, Yu.M.,
doktor med.nauk; MOLODENKOV, M.N., kand, med. nauk;
SHUBINA, L.H., tekhn, red.

[Technique of surgical operations; a portable atlas]
Tekhnika khirurgicheskikh operatsii; portativnyl atlas.
Moskva, Izdatel'skoe biuro tresta Meduchposobie, 1963. 143 p.

(MIRA 17:1)
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ich, dots.; MOLIDELERY, Mikhail hikclayevich,
“Sey [\avy SLepray

PUKHIN, Yurly Mikhaylov ch,
(’m dotas.; GOFMAI, A.00., red.

rative
[Practical manual on opera
timoi khil'\ll‘gii. Izdo:?o, perel‘.

23/, Pe

surgery]. Praktikum po opera=
MosKva, Meditsina, 19€4.
(LIRS 17:7)
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LOPUKHIN, Yu.M., dcktor med, nauk (Moskva)
Sl It

[P e

Kidney trensplantation in man in the U.S.A.; personal(i;lngzei;i:gz)zs.
Urologiia no.hi43-46 164.

dent AMH SSSR
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; Ak LUNYATYAN, A.A., kand, med. mauk;

mev’mﬁﬁiﬁévgﬁge,“\il.i., doktor med. naukj BUYANOY, V.}:é, do:;;.',
GULYAYEV, A.V., prof.; ZAGISKIY, V.V., doktor med, nauk;
SVANOV, V.A., prof.; KOLESNIKOV, S.h., profu; LOSKGIEV, @~
s.V., prof.; LOPUKHIN, Yu.M., prof.; MURAT' s 1.{{%%31 s
S iuk; PETAGVSKIY, B.V., sasl. deyatel' nauki RSFS, prof.;
EAVELITEV, V.S., prof.; SERGEYEV, V.M., doktor med. pauks
SOLOVIEV, G.M., prof.; SQLOV'YEVA, 1.F.; BURAKOVSKIL, V..,
red,

hi-
[Multivolume manual on surgery] ngoggtox]r‘moel(x;g};ovotégf;v; .po k
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14-57-6-12757
Translation from: Referativnyy zhurnal, Geografiya, 1957, Nr 6,
p 137 (USSR

AUTHORS: Malevitskaya, M. A., Lopukhinal~§;_yy

TITLE: pata for the Study of Parasites of Fish in the Lower
Dnepr (Materialy Kk izucheniyu parazitov ryb nizhnego
Dnepra)

FERIODICAL: Tr. N.-i. in-ta prud. 1 oz.-rech. ryb. kh-va UkrSsR,
1955, Nr 10, PP 4L0-49

ABSTRACT: Parasites of 11 classes were counted during a study of
fish in the Lower Dnerr. The most comzon types were
digenetic trematodae (37 species). Multigenetic

trematodae (30 species) were less commor. Of a special
interest were Philometra sanguihea’ found on the tail
fins of crucian carp 5L.5 percent), hilometra
obturans found in the blood stream of pike. oamples
collected during this study showed that the trematodae

Card 1/2
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14,=57-6-12757
pata for the Study of parasites (Cont.)

group was more numerous than any other fish parasite group; this is
explained by the abundance of aquatic invertebrates which act as
intermediate hosts, and of piscophagous birds. Certain fish parasite
larvae can be dangerous to man, to the carnivorous and to the om-
nivorous animals. -These larvae are Metagonimus xoko%awai of the
Neterophydae group, and also various species of the gischorcidae
group. ¥ish which have been infested with parasite larvae may infect
birds, i . Parasitological studies

have show of the Konskaya and Bazavluk back-

waters i badly infested with the types of
parasites whic This situation

creates conditions dangerous for the latter.

Card 2/2 N. K. K.
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LCPUKHINA, YE. M.

SR /Blectricity = Induction Motors " May S0
Rotors

"Investigation of an Induction Motor With 8 Rotor
in the Form of a Hollow Cylinder," Ye. M. Lopu-
khina, Cand Tech 8ci, Moscow Pover Eng Inst imeni
Molotov ke

vElektrichestvo" No 5, PP 26-31

Investigates eddy current distribution and losses
in cylinder, magnetic field in air gaps and in cyl-
inder for ideal system. ‘Expressions obtained are
applicable to design of induction motor with hollow,
nonmagnetic rotor. Submitted b4 Jul 4S.

- 16718
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LOPUKHTHA, YE. M.

e s 2 e oo e s e

USSR /Electricity - Motors, Single-Phagse Jul 51
nprinciples of the Theory of the Single-FPhase
Shaded-Pole Motor," Prof T. G. Soroker, Dr Tech
" Bei, Ye. M. Lopukhina, cand Tech Sci, Hoscov Power
Eng Inst imeni Molotov

"Elektricheaﬁo" No T, PP 43-48

Investigates the basic electromagnetic processes
in the motor and derives its eq. Uses the eq to
draw up equiv eircuits for & stationary motor.
Establishes & design formula for detg the torque.
gutmitted 8 Jun 50.
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Sov/144~-58.7-5/15

AUTHORS: _ Lopuknina, Yelena Moiseyevna, Cani.Tech.Sci., Lecturer,
anG Klokov, Boris Konstantinoviech., Aspirant.

TITLE: Dotermination of the Parameters of an Induction Mobtor
with Neon-magnetic Hollow Robtor by Mzans of a Phase
Rotating Amplifier (Opredeleniye parametrov asinkhronnoy
mashiny s nemagnitnym pclym rcierom s pomoshchiyu
fazovrashchatelya-usilitelya)

PERIODICAL: Izvestiya vysshikh uchebnykr zavederniy,
Elektromekhanika, 1953, No 7, pp 42-56 (USSR)

ABSTRACT: It is very difficult to calculate the parametsrs of an
inductior. motor with hicliow nen-mognesiz rotore It is
accordingly important tc be able to determine experimen-
tally the paramsiters of the equivalent circuit shown in
Fig 2. Uafortunately these parameters are rot constant
ot depend on bthe saturation, %ie speed and the
semperabure of the machine, Methods of debarmmining these
paranmeters that have beon desorined hitherfio either
»squire that the macnine be dismancied or have other
disadvantages, This article dovzribes Cetermination of
the paramesors by means of a prasu rotating amplifier

Card 1/6 described in the articles of Sul:r and Hupp Transactions
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30V/144-58-7-5/15
Determination of the Parameters of an Industion Motor with Non-
Magretic Hollow Rotor by means of 2 Piiase Rotating Amplifier
A.J.E,E, Vel 71, Part 3, 1952, Tre phase rotating
emplifier is described in appendix 1, the phase rotator
Serves tn adjust the phass of khe cutput voltage relative
Lo the Inpuh veltage so that tho equipmen® can be used
for powsr maasuremen”. The instrimens is a further
Cevelopmen’s of tha” used by Suhr and Bupp; it is
deserddad as & eirsuit diagrem given in Fig 10 and the
metnod o acjustmen’ iz described in appendix 2,
In visw of the spe:lal features of machines with hollow
nop~magretic rotors &he pi~:edure described by Suhr was
medifisd und rew feormmles wers derived for machines of
this type. The hasis of the method is the equivalent
circuil of a single-phase mazhine showr in Fig 2a and the
simplifying assunpiions made i the work are stated,
The simplified equivalent sireiit cerive? from the
original clrcui’ and simplifying assumptions is given in
"lg 2b. Tho parameiors of “he ecuivaleni circuit are
desermined from two single-phase tests: synchronous
Card 2/6 *¢-lcad and short civeuil, For these test conditions
Wte synivelent :irculf can be still turther simplified
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S0V/144-58-7-5/15
Determination of the Parameters of an Induction Motor with Non-
Magnetic Hollow Rotor by means of a Phase Rotating Amplifier
as shown in Figs 3 and 4, From the synchronous no-load
test there may be determined the mutual reactance; the
leakage reactance of the stator winding and the referred
rotor resistance at double frequency. The basic
equations used in determining the parameters in the
synchronous no-load test are equations (6) and (10);
the corresponding vector diagram is given in Fig 5a.
The voltage applied to the control winding during short
circuits is given by expression (11); see also vector
diagram 5b, When the no-load and short circuit test
Tesults are avallable expression (11) may be used to
determine the active resistance of the rotor., Tests
can then be made using the phase rotating amplifier and
a wattmeter to determine all the impedances entering
into the three main equations (6), (10) and (11). The
phase rotating amplifier can be used to measure power
whilst taking practically no power from the measured
circuit. The test circuit used is shown in Fig 6 and
Card 3/6 @ series of equations is then given for the various
determinations that have to be made. The values
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: SOV/144-58-7-5/15
Determination of the Parameters of an Induction Motor with Non-
Magnetic Hollow Rotor by means of a Phase Rotating Amplifier

required for detamining the characteristics of the
equivalent circuit of the hollow rotor machine are found
from two testss synchronous no-load and short circuit
with single-phase supply. In carrying out the tests it
is necessary that the stator temperature should be the
same in all cases and that the no-load and the short
circuit tests should be carried out at the same current
equal to the synchronous no~load current at rated
voltage. The tests are all mace on a test bench, a
schematic circuit diagram of which is given in Fig 7.
The test procedure 1is deseribed. To illustrate the
method numerical test results are given for a hollow
rotor motor type ADP-362 with a useful output of 19 W on
a 110 V supply. Tests were made at both normal and
double frequencies. It is concluded that the active
resistance of the rotor 1is not much affected by the
frequency ané, therefore. it is often sufficient to use
the equivalent circuit parameters obtained from a single
synchrenous ro-lcad tasth. The equivalent circuit
obtained for the motor ADP-362 is shown in Fig 8. The
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: SOV/lh4-58-7-57%5;h .

. tor w on-
Determination of the Parameters of an Induction Mo

MZggetic Hollow Rotor by means of a Phase Rotating Amplifier

tness of the results may be judged by comparing the
;zzg:gical characteristic calculated from the experiﬁena
tally determined equivalent circuit with that determnge
experimentally. This comparison is made in F%g 9 a
the agreement is shown to be very satisfactory; ghzh
greatest difference between the torques is 8% an )
starting torque as calculated differs from the dod that
experimental value by only 0,5%. It is conclude fa

* the method can be used to determine the parameters g

the equivalent circuit without dismantling the machine,

is drawn
that the accuracy is high and hardly any power
from the measured circuit; the synchronous no-load and
short circuit tests are easily usable; the necessarytl
formulae are very simple and the method can conveniently

Card 5/6

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000930520

SOV/144-58-7-5/15
Determination of the Parameters of an Induction Motor with Non-
Magnetic Hollow Rotor by means of a Phase Rotating Amplifier

be used to investigate the jnfluence of various factors
on the parameters of the machine.

There are 12 figures and 8 references, 6 of which are
Soviet and 2 English.

ASSOCIATIONs Kafedra olektricheskikh mashin Moskovskogo
energetichaeskogo instituta (Chair of Electrical
Machinery, Moscow Power Institata)

SUBMITTED: May 22, 1958
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PHASE 1 BOOK EXPLOITATION SOV /5639

Lopukhina, Yelena Moiseyevna, and Galina Sergeyevna Somikhina

(_______——-—-/_\
Raschet asinkhronnykh mikrodvigateley odnofaznogo i trekhfaznogo toka (De-
sign of Single- and Three-Phase Induction Micromotors) Moscow, Gos-

energoizdat, 1961, 312 p. 17, 000 copies printed.

Ed.: L.M. Petrova; Tech. Ed.: G. Ye. Larionov.

PURPOSE: This book is intendedas a textbook for students of electrical and
power engineering in schools of higher education. It may also be useful for

technical personnel designing micromotors.

COVERAGE: The book presents the basic problems in designing micromotors
with three- or single-phase squirrel-cage rotors, Fundamentals and elements
of eleciromagnetic and thermal calculations, as well as special structural
features of induction micromotors, are reviewed. The authors recommend

Card-H8
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Design of Single- and (Cont, ) SOV /5639

the adoption of uniform methods of selecting basic dimensions and a single
calculation pattern for all types of three- and single-phase motors. Cal-
culation formulas and materials based on recent data required for actual
calculations are given, Examples {llustrate the methods adopted for the
calculation of various motors. The book includes the results of investiga-
tions carried out over a period of years by the authors at the MEI (Moskov-
skiy energeticheskiy institut -- Moscow Institute of Power Engineering).

They thank G. N. Petrov, Honored Scientist, Professor, Head of the De-
partment of Electrical Machinery, and N. A, Mushketov, Engineer, for
their advice, and T.P. Il'ina, Technician, who helped with the manuscript.
Chs. 1, 2, 8, and 9 and the appendixes were written by the authors jointly;
Chs. 4-7 and 12, and sec. 2, 3, and 5 of Ch, 13 were written by Ye, M.
Lopukhina; Chs, 3, 10, and 11 and sec. 4 of Ch. 2, and 1 and 4 of Ch. 13,by
G.S. Somikhina, There are 53 references: 31 Soviet, 20 English, and

2 Czech, o

Card-279"
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P.: IARIONOV,

. .+ GUBRIED, T.P.; EKOSTENED, M.P.;

ADRIATOTY ‘IIIJ". io‘ms%;.';. mnov.'o.n.;'.souxmnm. ¢.S.. YUFEROV,
7.M.: CHILIKIN, M.G.

Elektrichestvo no. 5:89

IUr%EOSergeevich Chechet; obituary. oA o)
i ) (Chechet, IUril Sergeevich, 1894-1960)
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SOURCE: Elektrotekhniks, no. 2, 1965, I-5

TOPIC TAGS: servomotor, capacitor servomotor, induction servomotor,
mathematical simulation, drag cup servomotor

ABSTRACT: A c.ag-cup capacitor servomotor was simulated on an a-c¢
calculating board, and its characteristics and performance were analysed by the
method of symmetrical components. The effects of the machine parameters and
capacitor value on these operating and starting characteristics were investigated:
no-load speed, rated speed corresponding to the maximum output shaft power,

A "
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tarting torque ratio, nonlinearity of the mechanical characteristic R e
et i lative units are pr
i acteristics in reia

lation sone. The above char  presentt
i?i:e. These conclusions are offered: (1) The'method of r:::;,:r:,mch e
:\mulation is suitable for calculating those capacitor servom ore e ) Such

lex relations between their parameters and output charactc
comp
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Krasnyy, V. (Engineer, Graduate of MEI) z
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TITLE: "Parametric" method of designing capacitor -type induction drag-cup

servomotors

SOURCE: IVUZ. Elektromekhanika, no. 11, 1968, 1229-1239
TOPIC TAGS: induction motor, servomotor, drag cup motor, electric motor

ABSTRACT: The “parametric" method of design is based on the relations
between the motor output characteristics and the motor parameters connected
with its sise, winding type, materials, etc. The article analyzes two machine~
utilisation factors: (1) The coefficient of utilisation ne A | P, » where P 19

|Card 1/2 N ... upc 621.313.333.
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L 11618-66

ACC NR: AP6013418 o
the electromagnetic power in starting and P;  1s the power consumed in starting; ‘1
(2) The specific control power p, = F | Py + where P¢ is the control power in
watts; this factor shows the control power required for producing one synchronoud
watt in starting. The formulas developed for the coefficient of utilization permit
designing minimum-size motors with an elliptic rotating field. To further mini-
mize the sise, & circular rotating field is recommended for the starting period.
The selection of motor parameters ensuring minimum control power is specified.
Orig. art. has: 9 figures and 28 l_'ormulu.
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AUTHORS: Kostenko, A, V., ILopukhina, Ye, V,, Pogrebetskaya, T. M.,
and Yurgenson, A, A., Engilneers

TITIE:  Structure of Nitrided Steel l§Kh11MF|After Prolonged
Service at Blevated Temperatures

PERIODICAL: Metallovedeniye 1 termicheskaya obrabotka metallov,
1960, No. 7, pp. 48-52

TEXT: Following their earlier findings (Reﬁ. 1 to 3) that hardness
of nitrided gtainless and austenitic steels®decreased after prolonged
service at high temperatur?ﬁf The presenE allthors carried out a
gystematic study of this offect on nitrided specimens of steel
15Kh11MF which is frequently used as the material of some parts of
steam turbines, operating at approximately 570°C. The test pieces,
normalised at 1050°C and tempered at 740°C, were electrolytically
degreased, pickled, ghosphated and then nitrided by a two-stage
process (éo h at 5%0°C followed by 20 h at 500°C, the degree of
dissociation of ammonia being 35 and 65% respectively) which pro-
duced a nitrided layer 0,37 mm thick, with hardness HRN equal 95.
The structure of the nitrided layer and the effect of prolonged

Card 1/3
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Structure of Nitrided Steel 15Kh11MF After Prolonged Service at
Elevated Temperatures

(up to 5000 h) treatment at 570°C in air, was studied by X-ray
analysis, metal lographic examination, and microhardness measurements.
It was established tha®, starting from its gurface, the following
strata can be distinguished in the surface layer of a nitrided
steel: (1) FeoN + FeyN + CrN; (2) FeyN + a + CrN; (3) o + CrN;

(4) a + carbides. in air, an oxide scale 1is formed

whose thickness, t 57060, reaches 0,09 mm, and bthe
surface layer of the nitrided steel after such treatment congains
the following strata: (a) Feo03 (microhardnass - 768 kg/mm<);
(b) FeBO% (micro&ardness - 455 kg/mm<); (¢) Fe0.Cr203 (microhard-

ness - 4595 kg/mm<); (d) o + CrN + Fe0.Cro0z; (&) o + CrpN;

(£) « + carbides. The most intensive oxigaéion takes place in the
region which originally consisted of iron nitrides, This is attri-
buted by the present authors to the fact that nitridesviform solid
solutions which are homogeneous within a wide composivion limit and
which are characterised by & high concentration of vacant lattice 5?///
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Structure of Nitrided Steel 15Kh11MF after Prolonged Service at
Elevated Temperatures

sites, facilitating diffusion of oxygen, Since hardness of the
nitrided layer would be only slightly decreased by removing its
outermost part (to a depth of say 0,1 mm), consisting mainly of
iron nitrides, such a treatment should increase the resistance of
nitrided steei to scale formation on prolonged heating and so
prevent the decrease in hardness, usually taking place under these

conditions. There are 3 figures, 2 tables and 77 Soviet references.
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AUTHORS:  Kostenko, A-V., Logukhina?l%%{g??zpogrebetskaya. T.M.
and Yurgenson, ATET"“"TT::———K

TITLE: Pecularities in the Behaviour of Nitrided Type 1Kh18N9T
Steel During Prolonged Residence at a High Temperature

PERIODICAL: Fizika metallov i netallovedeniye, 1960, Vol 9, Nr 6,
pp 868 -~ 877 (USSR)

ABSTRACT: The authors point out that the nitridin of austenitic
steels has not been used in gas-turbin onstruction
(Ref 2) because of process and finishing difficulties
and the insufficient high-temperature stability of the
nitrided layer (Refs 3,4). A previous study by the authors
els (Ref 5) showed the superiority
el in these respects and the present
investigation aimed at a more detailed study. Specimens
of the steel (0.10% C, 17.80% Cr, 9.7% Ni, 0.64% Ti,
0,012% S, 06020% P, 0.53% Mn, 0.58% Si)owere hardened
from 1 150 C, aged for 8 hours at 800 C, pickled in
hydrochloric acid and nitrided at 600 °C for 75 hours.
A 0.29 mm deep nitrided layer with a hardness HR = 92
‘ N

Cardl/4
was obtained. The kinetics of reaction-diffusion of Lf’//
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Peculiarities in the Behaviour of ﬁ%%%{ggaaType 1Kh18N9T Steel
During Prolonged Residence at a High Temperature

nitrogen and changes in tge nitrided layer during
prolonged holding at 680 "C in furnaces of a type IP-2
machine (as described in Ref 6) were investigated. For
studying phases at increasing depth below the surface

of the nitrided and scale-layer X-ray structural analyses
of successive layers were carried out at the Ural'skiy
gosuniversitet (Ural State University) in consultation
with V.N. Konev. Figure 1 shows the structure of the
nitrideg layer before and after holding for 3 000 hours
at 680 C, while the oxides on an etched polished section
after 250 hours is shown in Figure 2. The linear relations

between the square of the gain in weight (g/mmz)(Curve 1)
and the square of the depth (mm) of the nitrided layer on
the one hand and the duration of nitriding (hours) on the
other given in Figure 3 indicates a parabolic law for
nitrogen diffusion., The X~ray patterns from succesive
layers before and after holding at 680 °C for 4 500 hours

are shown in Figures 4 and 5, respectively, the naturj)g;>

Card2/4
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Peculiarities in the Behaviour of Nitriﬁ%alfgggleh18N9T Steel
During Prolonged Residence at a High Temperature

the phases being 1isted in Tables 1 and 2, respectively.
The surface hardness of the nitrided steel is plotted
against duration of holding (hours) at 680 °C in Figure 6,
the corresponding e f the nitrided
layer being shown in Figure 7 (Curves 1, 2 and 3 refer to
the whole, base, and transition layers, respectively).
Figure 8 shows hardness as a function of depth below
surface before and after holding for I 000 hours (Curves 1

and 2, respectively). The work showed taat saturation
of the steel with nitrogen leads to austenite dejomposition;

the nitrogen is fixed as 2 nitride with the CrN’structure.
Prolonged holding at 680 °C gave an outer scale layer of

ferric oxide and an inner layer of (Cr,Fe)ZOB; iron

nitrides dissociate; inside the nitrided layer complete
austenite decomposition occurs, with eqalization of
nitrogen concentration with depth and formation and
coagulation of nitrides. The authors recommend that
\ nitriding conditions should be selected to give the greatest
Card3/k quality of stable nitrides (not iron nitrides) mechanically
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