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GRIGOROVICH, V.K., !candid.at tekhnicheskikh nauk:; HA.LYSHEV, ff.I., inzhener. 

Simulated defects revealed during the testing of steel parts with magnetic 
powder. Pod.shipnik: no.5:24-25 ~ 15). (MIJU 6:5) 

(Steel--1esting) 
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FILICHENKOV, I.F o
1 

inzh.; MALYSHE'f.t__!!._I!.1_ inzhe 

Concrete based on a.......-tif'icial sand obte.ined from the wastes of 
crushing carbonate rock. Sbor.trud.VNIINerud no.1:40-54 162. 

(MIRA 15:7) 
1. Vi:;esoyuznyy nauchno-issledovatel 1skiy institut nerudnykh 
stroitel 1nykh ma.terialov i gidromekhanizatsii. 

(Concrete) (Rocks, Carbonate) 
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1 L 9878-66 E'NT(l) :· 

i ACOlfR1 AP5025i;9 SOURCS CODl1 UR/0188/65/0CXJ/005/0045/00/JJ 

70 
73 

..B 

TI'rl.Ea 11.ectrlcal, t.hermal.1 and eom"' magnet.le IJl"Opert.ies ot niokel-oada11111 
. . -· terrltes ~'" lf ''1 s s 

' 1 SOURCEi . H:>11eC>v~ Un1ver11it.!t• Vestnik. Seriya III. Phika, aat.rollOID17a, no. 5, 

! 1965, 4~ ·. · ""' s5' 
I I . ToPIO TAGSa territd1 nicksl compound, cadmium compound, elec+.ric resistance, 

I
i beat coiiduc+.l.Yit.T1 hardness, magnetic suscei-'!.lbilit,J'1 0'r'7stal lat.tie~ 

.ABStRAO?a .A st\l.<ly vas. made of the electric resistivity (p), heat conductivity co­
et:ticien~ (~, magnetic susceptibility, microstructure, aDd microhnrdneae ot.Jdckel•. 
c adrliiam terr 1 te s. oont,ainln~ Tarlable 11DOunt.11 or- re,03 (55•1-68.6), N10-

1 I (J.9-J9.4); and· r.c10 (299-40.7~). 'lhe electric reaiatJ'fftT was measured by t.h• 
j 2-pro.be aet,bod ill t.be t•pera+.ure range ot 20-90001 1.e. in the terro - and 
l · par1111&F.etlC regions. 1'h• rectilinear ~· ot. log ~= t{l/T) in all ~ -;.>!.•• 

. L_~nt ~>d.~--• ___ ·--. -· ones 621.318.lJ 15.3 . ---···· " 

-
APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032010001-3" 



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032010001-3 -- = .--·&& 

L .967a~96 - -- ...... - -------------· .. 
ACO ?llh ~02'1S9 (51 
had intlectlciaa, betore and atter which t.he known law{'= A.e (F/kT) vas applicable. I 
~e >tlectric· resisti vi t.7 ( f ) and t.he enera or acti 'fat.ion (A), according t,o t..h• j 
val ... u•_ o_ .. t. +h• CUl"I ...•. e incllna.t.ions, decreased with -increased amount.a of cadmium 1n l 

. the nickel..;c•&dum tarrites. It was possible that. t.he increased amount. or cact-
mim ions changed t.h• la+.tic:a constant and t,he dia+ribution or ions in t.he sub-
1.a. t.t. ;!. c•_•_ ;ihe •_rt_ ec_· t ot temperature on beat condUotivit.!' (.)..) was studied in j' 

the t•pera+.ure range ot 20-5000 by t.ha V6 I. Mi~v and N. M. SperanskU 
method (·Inahenerno-tisio'ieskil shurnal VI, 1962). 'l'be.A.in each sample wae , 
constaAte 'ltlis indicated t.ha+. t,he law A 't cc;nst., which vas supposed~ i 
cbaract•rist,ic ot bodies having a therm&i lat.t.ice conductivit,t, was not appli- l 
cable to t.he nt.ckel-cachium terri+,es. 'l'be thermal conductivit.Y or nickel- · i 
oacbiuia ter,ritea vu basical.1¥ attect.ed by the lat.t.ice vibra+.ions. itie value 
ot .A decrell!ed with increased amounts or cadmium territes. 'l'bis was evidentl.7 
cauaed bf st,ru.ctwe distortions in t,he lattice attected b7 t.he addit,ion ot 
cadmium ions having an atom radius much larger t.han nickel and iron. A st.Ul.17 
ot t,he microet.wcture or samplos suggest.ad that the t.hermlll oondUct.l n +.1 or 
nickel-cadlDSml territ,ea decreased wit.h increased aTerage grdn ala. Magnet.ic 
Sllaa3pUbill+7 at. 100-2000, i.e. in. +he region of +.h• Ourie.,point. changed 
lit.t,le Ul4 11onot.onicall7• 'lben lt decreased rapl~ wlt.h docreaae4 t.emperat:we 
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r L 98?8•66_ 

AOO NRa AP50~5159 

and at T>9£fo1loved tJie Neel law. 1'h• magnetic 11U11'-'ept1billt7 near •.he· eunei 
.f'erro~gne+lc &»lnt l~Bj J vu a £unction ot t.h• magnetic field inf..ensitT• 
The stwJ.T shoWd t,hat bot.Ii t.he elect.ric and the heat oonductlVit,J' in nicl;:el­
cobalt, terrtt.ea behand ln f..he same manner. the electric <r.>nductirlt-7 was 
cat.:;ed m&ln11' b7 electron t.ranlli+.ions bet.11reen' the iron ions, whereas themal 

1 conctUctbitt wu oon+.rolled by lat.t.Jce Tlb.rationa; lb• autbo.rs thank Pro-
., tessar B. I. lolldOrsldi tor bis advice.-, ·Orig. art. ba91 2 figures and l table. 
f - - ~"~b'.$ I SUB CODBa IM,IC/ SUBM DATii 1~4/ . HR RD' SOVa 002/ areraa -000 

I 
I 

i 
j 

r 

I 
. - -------- . . j 
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·-· .. f-)/:.r.>{··'i/ -. '-',/ .. ~' 
' 'j • \ ,: I , • • \ ,·~ , '• \ y 1 , •"" • """ 

ACC N:\: AT602fr)76---·-------

c_ .. :ochornikov, v. I.; 

O\;'' • .... u. none 

7I1LE: 

SOURCJ::: Vse::;oyuznoye ::;ovo::;l1cl1aniye po fcrrit.:.:n. 4th, Minsk. Fizicnoskiye i 
fi:;ikokhimic:1o::ikiyo svoyotva forrit.ov (Phy:ncr..l .JI'ld phy:.1icoci10;;-,:i.cal proportioa of 
forritos); uolducty sovo::illchani:ro.. hin::.i<, ~i..c;ka i teKhni~u, l'.166, 'fl-'15 

TOPIC T1'.:JS: .ferrito, oloctric ro::;istanco, :oia[;not,ic suscept.ibility, heat co:-.ductivity, 

nickel compound, cadmium co19ound 

Ai)Srii. .. ~C'l': Specific oloctrical rcs:i:;L;,n~o, hu:t'~. ,;or.ductivity, r.Jid r:nr,r.utic ::..u:;copti­
bility of nic~ol-c::u:L-.U.um forri~os l>aVu bt.ui; :..l.t.;dJ e,(;. ,-;.:..; t'unction3 o.f to1ttpor-.::.t,ur•:i 

~~t~:t:i t:~:t~:~:~ ranee up t~--2)GC. -c~·'.~~:3:::.:~_':'~,,~~1:;Jf1:-~~osition of tno s;;,c,c:L-:lor..s 

S 
. i wt,.;_,----

poC:l'lle!l: -
F.-,oJ :-.:.o c.10 

ti.-,. '2 ~. ' -.t,•t 10, i 

" 1,:1 " '..'\I .. ~ l ~l .l 
.i (,j .•'l 1·· . . ,•' ~··1. -; 
4 L\ ,4 14. :I ~I ,J 
.) 57,6 5,-1 J/,O 

Cord 1/3 6 55,4 0 H.6 
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L 107SL-67 

I A:C NR: AT6025976 

At tr.ese conditions it is possitle to o'::;.serve t;-,e va:-ia-.io:-.s o: z:i;-,y:;icC..:... ;;:-oi-ler..i.es 
in ferritos changing from a .:1orr.w.l s;.;inel s:.-.ru.ctcre to ;r.ixeG. a;.c: :'t;VcJr.:.(;u str11cture. 
The effect of terai:)erature upon the hc:i.t conducti ·ri'vy p and \;.!)vi.I specific . 

i eloc~rical conductivity p of various c0mpositio'1S 01 -..his ferr:i.te syste;n i::: 

illustrated :i..n ?igs. 1 and 2. A definite correlation was ostaDlisirn..£.J:et.weer. t!1e 
tr.;_, . 

. a-J cal . . . . 5 -5. "'i.·g 2 lln f'. 
A I ~ ·"'l:; .. ..._ "ft! I 2 3 3 4 ~ ' • • ..{ e 1-

: lj ~ ~,,,.. n,. ,',,~ .!._. ,,' I. ,I ~ J~:_ ~..,__Ji..o--A."':- 0- . 40 t 'i' -'::c-.·'."~~·~· ,~- ... "=~~')'::> 
' • I'-- • - ==•,...· ... t ! , ! ~ I • ;;J •·.CO- ....... -. ' 

., z;_~·-~:>O ev~ no_ o 0 UV~ ""'J 
6 t

1 
" o n 0---0--0 a a ~.,.,.a' 

ao J o a Po \ lio c ~ -~ 
~JOOU oc 

Fig. l. Coor.:·iGiont of :..~e:::-r.i.11 
.::onductivity .ror :a-Cd fo:::-l·itas 
as a function of temperatu~e 
(soa Tuo~o for composition) 
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for :;i-Cd 
.ferritos as 
a .:~r.~tion of 
';)_ /': (.:me 
7ablo ior 
composition) 
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i:-iv 1.:!.:=.t.ii-::i.:.cd p:-o;;.;rt::..o~, o!.ip..:.:ci:ii:.y a ~ui;ui.t:·.i~~r -.;cc,,.;uc:i tr .. u te:.:.!);;_-~:,-i.l.1·.J J.; ..... 

cc:-.~~-i..:.~~on c:, l. .. :o :o:-~---i~e, v.-.. u~:e .~~;.~ 1 :.:""....:. :_ ... ;:; ~.:-~~;.;~..:.~:.c v:..cc~: .. ::...:..:....:. -=-~::.~ ..... ·..,_·r~'"...:r :.: .. C. 
teat conductiv.1.ty, on tho otaer. T;10 o;:,.,.;.i:ied da;;a ir.c..:...cato t:-ia-v the G.uci.:;.:va .ro.;.c 
in doterminine theso propcrtie3 is playoa by tho electron~ located in npicoj of tho 
crystal lattice. Orig. nrt. has: l table a:rl 4 fiQJ.res. 

SUB CODE: ll, 20/ SUE·l DATE: 22Doc65/ ORIG RU z 003 

.·_, 

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032010001-3" 



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032010001-3 . , 
___ -·------....~:::> ~~- ---nffl-...:..-:>.•rr·•-... J..;c<<'iii~Qi'T.·'O~~'W"''??fr'...-....,~~~~ 

~°23~~&>~j~r-)'6"'P.(t)/EII IJP~~~-·JD'd'tlacs~,-uR/0069/0.6/o28/005/0692/069SJ 
ACTHORa 2".artp.enko, G. P. (Moscow 1l_, !Malz~hev, ~~»eceued; Hos!lOW) -f l 
ORG1 none 

-======:::::..,.;_ ' I 

~1 
TITLE 1 Ad•orpt.ion ot copper trom aqueous solutions on the surtaoa ot gal.J.ium arsenide 

SOURCE• lolloid1v7 sburnal, v. 2.8, no. 5, 1966, 692.-69.5 

TOPIC TAGSI g&lliUll arse~de, adsorption, •::opper 

AB.5TR.\C'l'1 The adso1'Ption of copper ions on polished gallium ~aenido from aqueous 
F.Cl, KOH, H2S£:4 and H20 s~lutions was studied by using tho Cu radioisotope tracer. 
Tho absorption isotherms ware determined, ~nd it was found that the adsorption in­
creasos With decreasin~ pH ot the solution. Yiaxim\11'11 adsorption was observed in tho 
ca.so ot KOH. At a Cu6lJ concentration of 10·7 g/nil in the alkaUne solution, tho ad-
sorption amounted to 5 x to-8· g/cm.3. In all cases (H20, acid1o and alkaline •olution~· 

1 tho adsorption vas irl'OYorsible. The distribution of copper over the surface of gal- I 

I 
liwu arsenide VH detena.1.ned by radiography and showod that the adsorption is 111011t pro­
notinoed 1.n pits, cracks, aorat.ohes, fused metal contact:;;, ~ p-n junctions. :lli orderll 

1 to ~z• oontuli.nat.ion vi th copper 1 aoid rather th t.n alkal.1.w etohants are recG11-
mar.deci tor treablent ot calliwa arsenide 111;11"1ace.t. Crig. art.. ~'\&•I 3 tigures. 

SOB CODE& 01,?A/ SUBH DANI 'JJfHuf,5/ arH REF• cJ6· 

Card 1/1- afl 
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VA.SIL 1YEV, L.L.; MALYSHEV, N.H. 

Effect of "roioaisatioa en 'he hu.11.Ag :r.Ate of experimata.117 
produced burH. Uch.sap.Lea.UA.ll0.1)8:212-221 '52. (MI.HA 9:6) 

:O..!>Wel elMhchey fiz1ologi1 Hl',..OT 11htem7 Lea!ngradakogo 
illati tuia mezga 1meni V .M.Bel!:h~er"V.'.!.. 

{ELEC'fROTHERA.PMUilC~) 
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MALYSHJlff, N.Z. 
-~~*.:-~·;.r::-:~,~~>:-," ·-

CIA-RDP86-00513R001032010001-3 

Lvov Mo!:ol"bue Plant. _\vt. prom. no.l:J9-40 Je. '58. (MlllA 11:2) 

1. L'voveld.y avtobu~nyy znvod. 
( :Wov--Automobile 1 nduetry) 
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MALYSHEV, Po 
------· 

Methodology for calculating differential incomes. Vop.ekono noo5! 
97~102 My 161. (MIRA 1425) 

(Tatarsk Diatrict--colledtive farms~FiDance) 
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AU'rHORS: 

TITLE: 

I'.:'.:RIODICAL: 

ABSTRACT: 

Card 1/2 

20 
SOV/lCl-50-6-9/2.3 

M_~-~,y~hev 1 I'. K, , and Vasil' yev, N. V. 

The Welding of Primary Cast Iron Parts by the 
Cold Method ( Svarka otvetstvennykh chugunnykh 
detaley kholodnym sposobom) 

Tsement, 19~8, Nr 6, pp 31-32 (USSR) 

At cement plants, many piston engines are used. 
These en~ines often break down because of crack 
formation in the piston heads. It is here recom­
mended to weld these cracks usi 1g a method deve­
lop::d by the engineer, M. V, Lyubimov. 'fhe v;eld­
ing may be done with a-c of 50 to 100 amp. de­
pendi~g on the thickness of the welded part. The 
electrode is made of red copper wire 3-b ~ in 
di 0..meter. Tin plating 6-9 mm broad is wound 
around it (Fi~ure 2). The electrode is coated 
with a flux. The welded part must be 1.5 - 3 mm 
distar:t rrom the electrode, For welding cast 
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21 

The Welding of Primary CM.st Iron by the Cold Method 

Card 2/2 

iron parts, a steel electrode of 3-5 mm ir. dia­
meter is used. For welding the pisto~ of the 
diesel engine MAN, groovers are made (Fi~ure 4), 
to which 4 welding seams are applied with dif­
ferent electrodes. There are 4 diagrams. 
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..., • -. T - -. .. "r"~ 
t"-. ~ - '. - ' : • -- •• 

n.\ 11ixeri in!B:ct.i:·:·. of :attlt., · .. :i~: .. ~ 4 ri.·::kettsio·~is ""'~1! 1~·:c':ll0~~-:;, 11 

1?9 

J~ ~?'.=! t o:.~e S ove s;...:,~~:~ ~1iy.q po :.~n r~·:: i ~, n l ·J. :1 ·:·, .. -=::: ~: ~::: ·:·!":) · · l Cl !"f' ~: i 
··riro;i:tc·o:::h?~.r:o~ ... :· ':-:nl~z:~y~·.m. ?2-29 C~·t: ..... : ;r..r~ l~~: c -:. (J:e~:::-. ,...,.~~ .. ~-:-~~:-.~"!e 
on E'Rr"l"itolor;ic:"l "rool.,,r.is i:-rd :.lisc:.-..,,~~ wi~'i. ;.Jr,t1.:.r'·l ~--.~i ~·:·-;:><. 
Cc~O':"r i-:;:9) • i·(os~nw-i..eni :i.-:r~ ~. l~;:-9, ;,:-..1em:/ r;f Me·ti•:"l 3..:ier:·~e' 
~ 7SSI' .. :1.r,.i .:..c 0 :ieny or Ssi.Pnc:~s ~.'S.3It, ~~0. 1 ~; '.~-~ 
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AUTHORS: 

'.rl'.rIE: 

M£d'.;.rlo·,-:P·-~- 1 Car.d. of' ':.'e,:'.!. 
anC. D.uplenko, Yci. V., E.og. 

i!.!Xl'.)erimental Data on ·h1e Anti-F:;-i-::.tion .i--rc;:,i::~::._es o:f" 
v,,"-ron ,- "'o""'"'~e ('1"c.·,-,-.;-:-""'.r"-~ \·.r•r--.,rve ,•:.r.--.·,-vc. ,-·-L"' 
l.\.,a...t:' .•<1.r ..... ,,-.. . .. .to ...... ~ .... ._. .1..., ; • • 1: ......_l...4.L-L ...... ....., .,_ • 

ant if rii\.~ 5_J..onny 1Ul svoy 3t var:J:. £..:::.:,;'~·"c.r..~· - · 

P~.i:UODIGAL:Vestnik Masninostro:rE=niy::i, 17/J~ :;r 2~ fP )'. )6 ','JS0h) 

ABSTRACT: ·:rests were mz.de or.. sirauillted tearings wlth s-c;nps ·Ji' 
!'.'.aprone suppc:rtir-;.g a steel si,af-: :o mm. rl_i:J.rneter. Habb'ir~g 
::>peed va:-ied from 0.4-17 to 2.--- m.etres/sec. u:-1der bearing 
pressures 0f _-so to 55 kg/.:.m.2" Fig l s..i-iow3 t-~rt:.ing 
moment -...-e J:'SUS total -r·e 'IC· 1 J t.1. c,n::; fc .r d.if fe re a•; ~ '-'oi;is at 
a constant rubbing spee•i c..f o.:.24 rn/se: .. l<'..:.g 2 s.f-tows 
coefficient: of fri2·sio£. af;a:..cst 0"3Ei.ring pr~ssure, In 
both c:ises -t;he waring wa0 li.tl•:r..:_-:ati:-d vi.. ~..11 :nEJ.~lnne oil. 
Fig 3 shows tbe same but wt thou~; circl' la',~ ::,r~ 0f c1 il 
i.e. without coo:iDc; .. Fig 4- sL'JWS -t:;he .!'i?.l8.tL::r. b<:Jtween 
friction and r..1l1bing speed ''..Sing ru1 a'J00-l•1br~,-:ar.t, 
Fig 5 ahows friction yersus ~earing presffd.:.:-3 and l"_,b'Jing 
speed for polyamide specimens eo:i•ai.ning 2 tc 2.~-% cf 
"silver graph:;..te 11

1 
again lu.Dri~:,i.ted. w]_'~L an :;..11+·~-· 

Card 1/3 lubricant. '11 ~1.:i a11i;~10 rs! c ')fi.'~ l 1_;_s i·)ri.s a~ : (';:-·.-:; ::- '.' -; paI'1~ s 
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~erirnental Data on the Anti-iri:t.i.or:. Pror-ertie:, cf apr:.,r,~ 

Card 2/3 

can work sat:.isfactorily under mc~sc; ~o.'..ld1tlo11s siw~e 

tbeir swelling on water· aoso:::-p-t:ion is neg.1L;a~1.J.e. 
Caprme parts do not aosorb raineral oil aI.Ld ;··.arwc.:; 
o.ry-out and. are consequently more su1tabie tlian leather 
or oil-resista:u.t rubber for hydraulic pae:kings" d.pron.,~ 
liners and sleeves c=i.n be 'J.serl for anti-·fricr;i·:in parts 
with thick or with liqu..id .::..·J.bri·.:ant s., 1lle .:,._ . .;iffi-:. .:.ent 
of friction against stee~ 1isint; liq_L.:.id l 1.lbric3.n.t without 
cooling is little :iiffer:en-':: frc;u t;;_;e -::0efr'ir:1erg of' 
fr.Lc"tion '.Jl a br)nze iJeei.::·ing a.nd. t;~1e w~ar .:c-efflL"lent, 
of ::apra-e is 10 tv _;_oo -t;i:ne s it: ~s t~J.an wicn J..ubr::..·:.at.E:d 
bronze and steel fri.~tiou pai:'s. under ;:.0nditior.Ls of 
reduced lubr i1~a t-,ion c:~·n·.:ir- ·"- 1.--.e a rl..r.g s ::0b 01.<ld hB ve 1-'"I'aphi te 
added b1_.t,witb sufi'lciert:, 1ut:..:·l· <J. 1 ; or,,g":11):11t-::d .11pron2 
is IlO~. aJ.·.rant<ig8<)'..t~'O l·,i; · .. 1.·•. ::~ :~·:·;_•:_>:.: £.•hI'°. :5 i:--<JL' :mlt 
vo lWlle is 6 t 1.;ne;:: ::_ ~ s s r: :.m:. : :tE: . ·_ :3"."; u:f:' T >::! - :. ; :_t "jo' s-c 
bronzt· par+:s .. r_::;.:-:c·.):·: . .::J9e'.;e:s 3.ml .:.l.Dh :-..:; :a;:1 -DE: "Jsed 
instead cf "'l'ex+.oLLi,e" an.:. l:;,:.;·.r!.::.teu wo:d f':'r 1:1bri:'3.ted 
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AU~HORS: r.ikhnylov, P.A., Du;.~enk~, Y'.l, V,, l~ 

TITLE: 

PERIODICAL: Pl as tichesk:'..ye massy, 19r,o, 1L. ,1 '. 
I 1 J.~ !: ' 

TEXT: The authors report on their studies of the physiso-Bechanical and 
antifriction properties of caprone in the Laboratory "Dc~ali mashin" 
(Machine Parts) of the Zaporozhskiy mash!~ :~roitel'nyy inst~~'.lt 
(Zaporozh'ye Machine Constru'.!tion Instit·J' ) in ~ooperation with plants :,f 
the Zaporozl:skiy sovnarkhoz (Zaporozh 1 ye C ..:r.~i: of Natillrial E::-:1nomy). The/! 
dependence of the friction coefficient on the spe·-::.fic press1;re, rubt:ng 
speed, type of lubricant, and manufacturin[ methJd of the caprone par~s 
was studied. A specially redesigned "MW' ("MI") machine was used for tL.:. s 
purpose. Ti1e following caprone samples were sti..idied: 1) larce samples fro:IJ 
the Zaporozhskiy zavod "Kommunar" (Zaporozh 1 ye "Kommunar" Plant); 
2) sa:r!ples molten in an autoclave; and 3) samplefl produced with the ext rude:r· 
press designed by the authors. Moreover, samples were studied which con·· 
tained graphite, aluminum, and bronze powders, as well as metal sample3 
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...... .. 

The Antifriction Properties of Cafr0ne S;''91,'i:_o, OCC/0Cl1 OCS/O': 
B0 1 6/B05S 

covered by a caprone layer 0.1 to 0.3 mm thick. The authors drew the fol­
lowing conclusions on the basis of their results:~) Cat-rcnP may be u3ed 
for bearings with lubricants of low and high viscoGity. The frict:on 
coefficient of caprone on steel with lubricants of low 71Scosity and w:·h­
out cooling differs only slightly from that of tronze. The wear of a 2aprc:ine 
bearing and a steel shaft operating with lubricants is vPry low compared 

j 
to the wear of a bronze bearing and a steel shaft, 2) The use of caprone 
with graphite addition is recommended for friction with sparse lubricati::m. 
3) The loading capacity of metal bearings ~ith caprone coating is much 
higher than that of pure caprone bearings. 4) Caprone bearings operate 
satisfactorily at a lubricating-oil temperature of up to 80-85°C. 5) The 
a~tifriction properties of caprone depend on its manufacturing method. -The friction coefficient and wear of caprone samples made with an extruder 
press are lower than those of samples ~reduced by other means. 6) The anti­
friction properties of caprone are impaireJ by ncrmalizing in boiling 
wat~r. 7) The addition of aluminum and bronze powders reduces the shrinkage 
of caprone parts, increases their thermal conductivity, but does not jm­
prove their antifriction properties. 8) Special attention shoul1 be paid 
to structural changes of caprone during ncrmalizing. The auth')rs suggest 
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Th~ Antifriction Properties of Caprone 
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s/'91/60/oco/oo.:.. ooe, 015 
B016/B05E. 

studies on the optimum procecses and me~ns of caprone heat treatment. They 
point out that caprone can also be used under operational conditions. 
There are 9 figures. 

J 
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Mivu&VTr.v• PA 1--d tek·""- nauk doteent•, DUPLElIBD·. Yu.V.; MALYSHEV, P.U., 
.o...aA .L .LAI I • • t l\All • '-illl o I 

assistant. 

D<ita on properties of capron as a lllt · '··. · 

of l!lllohin~ry. hv.vys.ucheb.zav.; · .,~ · .· ·· · 

1. Zaporozhsld.y mashinostroit.el'w.' lnstitut. 
(Materials) ';lon) 

i ::. t.ne ·.:. · • · - ·--~--

58~6 - J, 

(MIRA 1): 1 ... ) 
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AUTHORS: 

TITLE: 

PERIODICAL: 

s/oe 1/62/ooo/016/c,2s/04~ 
B168/B186 

Mik'1aylov, P. A., Duplenko, Yu. V., Malysh"ev, P. N. 

Ar.Lfriction properties of caprone 

Referativn:·.1 zhurnal. Khimiya, no. 16, 1962, 525, abstract 
16P97 (:n collect:on:. Pl·atmassy v maahinostr. i 
pri:.iorostr., Kijev,· Go:::tekhiz~at USSR, 1961 1 341-348) 

TEXT: The author• inv:stigated the plzysical, mechanical and antifr1ction 
properties of caprone as an engiueLring material, determining the 
friction coefficient in itE1 dependence on specific pressures, sliding 
velocities, type of lubri c..int and technology used for 'manufacture of the 
caprone components. It was found that ca.prone bushes and collars can be 
widely used at friction points with thiP and heavy lubricants at~ 8Q:a5°Ct 
that under conditions of friction with degraded lubrican it is advisable 
to use c:ip:rone with graphite addedi that the autifriction properties of 
caprone va.ry with the technology u~qd in processing 1 t I that. normalization 
of caprdne in boiling water reduces its antifriotion properties1 and that 
introduction of aluminum and bronze powder into tm caprone reduces 
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Antifriction properties of caprone .. 
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S/081/62/000/016/028/043 
B168/B186 

shrinkage of caprone component e and rai see their thermal oonducti vi ty 
bu8 does not improve their antifriotion prop~rtiaa. (Abstracter's no~e: 
Complete translation.] 
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TITLE: 

SOURCE: 

s/653/61/000/oou, 4/051 
I042/I242 

llikhaylov, P.A., HaJ.ysne_v, _:P._N., and Duplenko, Yu.V. 

A hieh-spccd screw press for proc~_ssing polyamidef', 

Pl~stmassy v m~shinoctroyenii i priborostroyenii. 
Perv,..y::i. resp. n::i.uch.-tdch. konfer. po vopr. prim.­
plastm~ss v mashinostr. i priborostr., Kiev, 1959. 
Kiev, Gont"khizd~t, J.961, 503-509 

TEXT: The screw pross described here is superior to other such 
presses because the i1ieh turninc speed of its screw minimizes the 
thermal destruction of ti:J.o material and .-insUrea a uniform tempera­
ture distribution in the melt. The high-speed screw press works 
well when the materi.'.ll is heated by its own friction. The Rpplica­
tion of vacuum to the melt during its transport by the screw decrea­
ses sharply its content of low-molecular weight fractions and allows 
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A hit;h-spced screw press for· pr0ccssinc ••• 
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S/653/61/000/000/044/051 
I042/I242· 

the utilization o.f \·m~te ~.:atcrial. The proG.uctivi.ty of tne hici•-s)ccd 
press is higher than t~:.::.t o: other screw presses .::mcl c;~·.er;tily dec­
reases with increasing gr:::.ii1 size of the raw stock. Parts producccl 
by the scrc\·T press have better ;::cchanical properties and n.rc turned 
O'..lt faster t~um thooc procluced by castine machines or nutocl:~vco. 

'There aro 6 figures. ' 

. .. 
' 

' I 
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MIKHA'l LOV, R.A.; MALYSHEV, P_.L.~ DUPLENKO, Yu.Vo 

High-speed screv press for processing polyamides. Plast.massy no.l: 
49-52 161. (MIRA 14:2) 

(Po~amides) (Pover presses) 
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MIKHAILOV, P. A., kand. tekhn. nauk; DUPLENKO, Yu. v., inzh.J 
MALYSHEV, P. N., inzh. 

Operating conditions of the ca.pron-steel bearing pair. Mashino-
stroenie wa.5i81-S5 S-0 162. (MIRA 16:1) 

1. ?.a.porozh~ki~ mashinostroite1 1nyy institut. 

(Bearings(Machinery)) 
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!-lAT.Y 5HEV1 R.A. j DANILOV, N.N, 

Asiatic snipe Ca.;:ella stenura Bp. of the Polar U~a:s. T~ldy :r;st. 
biol. UFAN ss::R no. 38: 11.9-151 •t;5. 

(MI;; A Hh 12) 
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MALYSHEV, S.; PP..O'I'OPOPO'i!, S. 

A. n.a hl e trar.s .!..s :rJ:- arr.;:,,:: : e;-. Rad ic r.c. 3 :.;":1:-.2'? Hr 16,. 
{MIRA "..'7 ~ 1) 
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sov / 112-57-6-12491 

Translation from: Referativnyy :.'!.hurnaL Elektrotekhnika, 1957, Nr 6, p 127 (USSR) 

AUTHOR: Svenchanskiy,· A. D., Malyshev, S. A. 

TITLE: Per£ormanc;e of Heaters in High-Temperature Electrical Resistance 
Furnaces (Rabota nagrevatel 1nykh elementov v vysokotemperaturnykh 

elektricheskikh pechakh soprotivleniya} 

- , .. .._ .. -·- .. · _.,.. ~ --

PERIODICAL: Tr. Moak. energ. in-ta, 1956, Nr 22. pp 155-173 

ABSTRACT: Heater design methods were checked by a specially-constructed 
exper:!itiental fusi; an.~iai. The tenpera.ture of heaters and the heated body was 
measured by chromel-alumel thermo-couples; various types of heaters having 
equal radiating areas were compared. On the basis of experiment. curves 
were constructed showing the dependen...:e of temperature of a heated body on 
the power transmitted to the body from the heater for various placements of 
the heaters within the heating chamber. The experiments showed th.at the 
estimated temperatures of various construction heaters were close to the 
actual temperatures, and that the adopted design methods were accurate 
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SOV/112-57-6-12491 

Performance of Heaters in High-Temperature Electrical Resistance Furnace& 

eno14gh to be used for free -radiating heaters as well as for ribt.'ln and wire 
heaters placed on a shelf. The shelves should be spaced 85-90 mm or more 
to avoid shielding and excessive temperature of heaters. The heater ribbon 
width should be not less than 15 mm to avoid the shielding effect of the shelf 
boards. Tc limit mutual shielding between the turns, the minimum pit=h of 
the wire heaters on shelves should be equal to twice the wire diameter, or 
should exceed 2-2. 5 times the ribbon width. All experimental data are 
tabulated. 

B.S.B. 
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MALYSHEV, S.A., inzh. 

Experimental inveatigation of heat transmission and h7draulic 
resistance of ftU"nace charges in circulation-type elect~ic resistance 
furnaces. Trud.1 MEI no.)0:269-286 '58. (MIRA 12:5) 

l.Moskovsldy ordena Lenina energet1cheski1 institut, Kafedra 
elektrotermicheekikh uetanovok· 

(llectric furnaces) (Heat~Transmieeion) 
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VOLOKH, Yu.A.; Mil-IS~, S.B. 

Echinococcbsis in southern Kirghizia. Izv. AN Kir. SSR. Ser. biol. 
nauk.-2 no.6141-48 160. (MI.HA. 14: 6) 

(KIRGHIZISTAN--HYJlATIDS) 
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Echinoco~coais as revealed by autopsy material !ran hoapite.ls 
in Frunze. Izv. AN Kir. SSR. Ser. biol. nauk 2 nl'.6165-71 '60. 

(MIRA 1416) 
(FRUHZE--HYDATIDS) 
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MALYSHEV, S.I. 

Using metal forl!lS in lllB.king bent hardened. autocobile glass. Stek. 
i ker. 17 no.12:15-16 D •60. {MIRA 1):11) 

(Auto~obilea--Windows ~nd windshields) 
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ABEL 1CHUK, N.A.i_ MALYSHEV, S. I.; LUKONIN, G.A. 

Ann<>rp+,us for the horizontal bending and tempez--1...ng of 
windehield glass. Stek. i ker. 18 no.6:9-ll Je '61. 

(MIRA 14:7) 
(Glass manufacture) (Autonobiles--Windows and windshields) 
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MALYSHEV, S. I. 

nMethods and Conditions of Evolution of Bee-Like Hymenoptera (Vespoidea and 
SphecoideaJ", 

SO: Dok, AN, 65, No. 4, 1949. 

Mbr., Inst. of Evolutionary Physiol. & Pathol. of the Higher Nervous Activity im. 
I. P. Pavlov, Acad. Med. Sci., -cl949-. 
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1. MALYSID..'V, S. I 

2. USSR (600) 

4. Beea 

7. Ways and conditions under which instinct of bees (H,ymenoptera, Apoidea) 
develops in the process of evolution. Trudy Vses. ent. obshch. 43, 1951 

9. Month.ly List of Ruse'J.n Accessions, Library of Congress, March 19~, UnclassiSied 
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MALYSHEV. s.r. 
~~~cS'.·~~:~~~,i~~;1;._'~~~.:~· .. 

Nesting habits of the relict wasp Discoelius zonalis Panz. 
{Hymenopters, Vespidae). ~nt.oboz. J2:18J-191 '52. (MLRa 7:1J 

(Wasps) 
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MALYSU:IV, S.I • .... -~~ 
ichnell!!10n flies a.nd their de­
Bsviewed by 5.1. Ka.lyshev. 

(MI.BA 6:6) 

•'?he origin and evolution of parasitism of 
velopment in the U.S.S.R.• B.A.. relenga.. 
Zool.zttur. J2 no.):559-562 M;y-Je '5J. 

( lchneumonidae) (Parasites) (Telenga., N.A..) 
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MALYSID:V, S. I. 

Factors and -;onditione affecting the development of ants 
(Hymenoptera, Formicoidea). Dokl.AN SSSR 94 no.6:1185-1188 
F '54. (MLRA 7:2} 

(Ante) 
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Orig Pub 

Abstract 

Card 1/2 

Ref Zhur - Biol., No 7, 1958, 30511 

Mal.yshev, S • I. --------The Ways and Conditions of the Evolution of Instincts in 
Wasp-like Hymenoptera. 

Tr. Vses. entomol. o-va, 1956, 45, 3.50. 

The evoJ.ution of instincts of wasp-like Hymenoptera passed 
through a number of stages: first (pompiloid) ·- charac­
terized by the paraJ..ysis of the prey and subsequent prepa­
ration of the dweJ.J.ing; second (sphecoid) -- during wh..i..ch 
the building of the dwelling was f:;llowed by the prepara­
tion of one gib prey specimen; thi~d (crabroid) -- diffe­
rent from the second by the preparation of smaller prey, 
coue,Pt one at a time; the fourth {b~oid) -- the 
laying of an egg on the firat prey and providing for the 
larva bit by bit; fii't.h (moneduloid) -- the laying of eggs 

- 6 -
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MALYSHEV , S. I • - Modes and condi ttona of the or1g1t. of H7!11enopter.e terebrant 1a s. 
pnrss1t1cac Dokl. AB SSSR 109 no.5:105)-1055 Ag. 1956. 

(MIBA 9:10) 
t.Institut svolyi1teionnoy fiziolog11 Akadem11 11Auk SSSR 1 !hopersskiy 
gosudarstvennyy 1apovednik. PredstRvleno ~ksdemikmn L.A. Orbeli. 

(H;yinenoptera, lossil) 
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MALYSHEV 1 ~rge~-j~~nQYich, prof.; ZALESSKIY, Yu.M., red.; LIPKINA, 
T,G., rod.izd-vo; P,\'ifLOVA, V.A., tokhn.rod. 

[H1J113nopterona 0 their origin and evolutionJ Pereponch8tokrylye, 
ikh proiskhozhdenie i evoliutaiia. Moskva, Goa.izd-vo •sovetskaia 
naulta,• 1959. 290 p. (MIRA 1J:5) 

(Hyinenoptera) 
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MALYSHEV, S. I • 
. ------

Paths and conditions of thA evolution of ante (H7l'48noptal"h 
B'ormico-idea). Trudy Inet.raorf.zhiv. no.27:249-260 '.59. ' 

(MIBA 1):2) 

1. Inetitut avolyutsionnoy fiziolog11 AN SSSR i Khoperskiy 
goaudarstvannyy zapovednik. 

(Ants) 
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--~YSHEV, S.l. 
-------~ - -

Paths and conditions of the develcpntent of archaic trigonalid 
ichneumon flies (Hymenoptera: Trigonalidae). Mat. po evol. 
fiziol. 4:91-S9 160. (MIRA 13 :10) 

(ICHNEUMON FLIES) (INSECTS~DEVEI.OPMENT) 
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, MliLYS.BEV, s. I. 

E7olutiona.ry r~ttE aLc :o~ii~io~e Jf the developmeLt 0f iL3t1nCtE 
iL. ants (%!!leJU>pter'.3., Furmi":ci-ieA.). Trn:V Vses.ent.o:-.a i..7: 
5-52 '6C. (JUBA 1):6) 

(Ants) (Pbylogeey) 
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MALYSHEV, S.I. (Leningrad) 

Formation of flowering plants in the li~ht of the svd:1r,l-,~ :;' 
the behavior of waspllke ancestors of bees (Angiosperrn<w, ;l::i-c;-~· 
f?rmia s. Lat.). Usp. sovr.biol. 57 no.1:159-174 Ja-f 

1 ')~. 
l !~ : r~ \ ~.. . :. ) 
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ttiALYSllEY~-S,,...I-., inzh.; KHOSHTiJUYA, Sh.F., inzh.; GLAD~OSKOK, l'.P., inz:i.; 
-- RADCHENKO F. G. inzh. ; Prinimali uchas ti ye: BOJl.OLISHVILI, Sh .S •, 

Ru"t1 A T>'7t' 
1
ft I •I SHARASHIDZE S 0 Sh 0 j rn:;R.EZHNOY) N • i GQIIDEZIABI, lf .ff. j 

!Ul.AJJ~ J • • ' , 

RUKHADZE 
1 

D-.A.; TATARADZE, Z. 

Mastering the sintering of Dashkesan ores as acceptable charge fc)r 
open-he1:1Ith furnaces. Stal' 20 no. 7i1.81j-~?O :n 1 60. (MIRA 14:5 

1. Zakavkazskiy metallurgicheskiy za.vod. 
(Dashkesan~Iron ores) (Sintering) 

(Open-hearth furnacea~-Equipment and supplies) 
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OYKS, G.N., prof., doktor tekhn.nauk; L~WA, K.K., inzh.; SHARADZENIDZE, 
S.A., inzh.; MALYSHEV, S,I.~ inzn. 

lhl:ing capped steel with a t\.10-layer crystal structure for the 
llUlJlufacture o! seamless tubes. BiuloTSIICHM noo4:1.3-21 161. 

(MIRA 14:10) 
(Steel~··Metallography) (Pipe, Steel) 
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AUTHORS: 

TITLE: 

PERIODICAL: 

22312 

s/133/61/000/004/001/015 
A054/A127 

Oyks, G. N., Doctor of Technical Scionces, Profoooor; 
Sharadzenidze, s. A., Engineer; Svetlitskiy, Ye. A., Engineer; 
Malysbey, S. I., Engineer; Lolua, K. K., Engineer, and Mind-
-~-; Engineer 

Production of tubes from semi-killed steel with a double-layer 

crystalline structure 

'1--\ 
Stal',"-no. 4, 1961, 304 - 307 

TEXT: Tests were carried out on automated ~ariufacture of seamless 
tubes from semi-killed steel, instead of from killed steel as in the con­
ventional process. A metal was required, incorporating the advantages of 
both killed and rimming steels. For this pupose rimming steel smelted in -J 
openhearth furnaces was cast in ingot molds with widened bases, into 5.5 - ~ 
6.3 ton ingots. Without interrupting the metal flow, aluminum granules 
(250 - 100. gr/ton of stee:;.) wero introduced during pourin15 in the cer.tral 
zone of the casting (the carbon-content varied correapondincly betwce11 0.11 
and O. 23?~). Aluminum was add.ad. Upon adding aluminw:-., tl:e outer layers of 

Card 11\-j 
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22312 

s/133/61/000/004/001/015 
AO 54/A 127 

the metal which were in contact with the mold wall, were already crystalliz­
ing and formed a low-carbon, sulfur- and phosphorus-free rimminc skin, 
while, at the same time the core of the ingot was still liquid. Aluminum 
kills the rimming metal of the core, while the rate of oxidation can 'Je con­
trolled by the amount of aluminum added. Provided deoxidation was C[,rried 
out in the correct way, the ingot consists of a) a ~oft, blister-free rim­
ming skin, on an average 12 - 20 mm thick and b) a semi-killed core with 
uniform liquation of carbon, sulfur and phosphor, (not exceedin(; 130'i~), in 
vertical and transversal direction. The averae;e rate of the risinc; of the 
metal in the mold .,.;as 0.28 - 0.32 m/min. The 250 x 310 mm and 280 x :,10 o.m 
blooms made of the test steel were ~ut into the pusher-type furna:e of ~Le 
tube-rolling mill. The surface of the blooms is remarkably clean, not dis­
playing any of the usual flaws of killed Jteel. The blooms were rolled on 
400 mm stmds, with the 'l/Orking rolls hav:.nc; the followin<S angles of incli­
nation: 8 - 9° for 168 x 6 mm tubes, 8 - 9° for 219 x 7 - 8 mm and 7 - 8° 
for 325 x 8 mm tubes. The piercing tests showed that the test :::.etal was 
more strongly affected by the chan6es in temperature than billets made of 
killed steel. The test billets could not be pierced at 1190°c, whereas in 

Card 2/f). y 
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Production of tubes from semi-killed steel ... 
22~ s/133 61 /000/004/001 /015 

A054 A127 

the conventional process piercing can easily be performed at 1150 - 11eooc. 
However, even when the temperatures were sufficiently high (1230 - 1260°C), 
the rejects amounted to Bfo, as a result of incorrect adjustment of the first 
piercing stand. The hardness of the billet is not uniform in its cross­
section (Fig. 2). The core is harder, than the external layers. The fail­
ure of the piercing tests could be eliminated by modifying some of the rol­
ling parameters. The inclination of the rolls in the first stand wao re­
duced by 1°, reduction at the ~eek of the rolls was increased by 2.7 - 2.8% 
and drawing out the nosepiece of the mandrel by 22 - 25%. By decreasing 
the inclination angle of the working rolls, friction and pulling forces in­
creased whereas axial slip decreased. As a result of the increased reduc­
tion, the central parts were processed more thoroughly and piercing was 
promoted. The above mentioned changes in rolling parameters decreased the 
amount or :i.on-piercable billets from s% to 1.7°/o. Non-piercing of the bil­
lets can be entirely eliminated by raising the cropping of the top to 2 -
3%. A further cropping (3 - 4%) should be carried out for the 900 mm stand. ,/ 
The quality of the tube surface with double-layer structure is 3atisfactory. ,'/\ 
The rate of flawless products increas€· to 95 - 98'{o. The mechanical proper­
ties of the tubes made of the test .teel cooplies with roe T ( GOS1') 8731-58 

Card 3/'§..1.J 
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S/133/61 /000/004/001/01 5 
A054/A127 

for killed steel (CT.2, C1.3 etc. CT= St). There are 4 figures and 3 So- t 
viet references. 

I 

ASSOCIATION: Moskovskiy insti·;ut stali (Moscow Steel Institute) and Zakav­
kazskiy metallurgicheskiy zavod (Zakavktiz Metallurgical Plant) 
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KASHAKASEVILI 1 N.1f.; SHAPJJJZU'IDZl; S.A.; !·fil.YSHE1/, S.I.j CHKEEIDZE, Z.A. 
GIBRADZE, Sh.S.; K.'!OOHTAP.JIA, Sh.?oj Rl!KHADZE, D.A.; SHAR).SHIT1lE, 
s. Sh. Prmimali u:Jhaati~•:: SIDilGELAYA,V.; GKRC14CHEDLISHVILI, 
Sh.; POPIASHVILI, Sh.; LOI.UA:K.; MillDELI, M.; TSKHELISHVILI, D.; 
GORDEZI.ANI, N.~ ODTKADZE, Ch.; TATARADZE, Z.; KHUTSISHVILI, A. 

Production and use 0r h.:.;'~lly bas i ·:, ;:ipPn~hear-l:h :'urn ace sinters 
from Dashkesan i:-on ';:-e. ::'T..l.Jf GPI [riru-c.] :-io.4~:i.5-32 '62 

(:.!IRA 17:8) 
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MALYSHEV, ::;.I.; KUDHYAV'L;I·:V, N.l'.; YJ~·TA, V.G. 

Mastering the ro;J;nf? o:· r,eam columns on the ra'.l and :;trv:tural 
steeJ 800 mi 11. Stal' .1.3 no. 3 2 53-2 55 Mr 1 64. ( 11,:;:;v, _;_·:: 5) 
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KUDR1AVTSEV 9 N.P.; RAKJ RA0 9 A.O"' MALYSHEV, S.Io 

Rolling H-belllla on the J50 &emioontinuoua 11111 at the 
"Bkhil&1ak11" Metallurgioa.l Plant. Stal' 24 no.5tl..43~ 
444 ~ '64. ( M:IRA 17 1 12) 
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~ PROTOF'OPOV, S.P, 

Quiok""-'B.cting secondar:v device based on electric-contact 

thod Biul tekh --ekon inform.Gosana•:cho-issLinat.na)uch. 
me 0 0 0 0 

i (MIRA 16~4 
1 tekh.inform. no. 1~43-45 61° 

(Electronic instruments) 
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GLUKHOVSKOY, !C., inzh.; KRYLOV, N., kand.tekm,r;;,,,;.; "!ALYS!if.V, V,, ~n?.h. 

Acoustical and radiometric methods of inspecting the q•tali t/ of 
building materials and structural P,lements. Na stroi. Ros. 
no.11:1~18 N 1 61. (MIRA 16~7) 

(B11i lding materials-Testing) 
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! '4 i t. z.,J.l ·., -'. . • • • i 1--. 
(: I. .fl , .. : :c. ) 
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sov/58-59-5-10959 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 5, p 150 (USSR) 

AUTHOR: 

TITLE: 

PERIODICAL~ 

ABSTRACT; 

Card 1/2 

Malyshev, V, A._ 

Analysis of the Time Course of the Exciton Photoeffe.:::t 
;;../ 

Tr, Taganrogsk. radiotekhn. in-ta, 1957, Vol 3, Nr 2, pp 117 - 127 

The author calculates the time course of the photoeffect for the 
following mechanism: a crystal is irradiated with light corresponding 
to the exciton absorption band; the exoitons approach the metalloid 
vacancies, are annihilated, and create F-centers; other excitons in 
transit approach the F-centers and create photoelectrons and metalloid 
vacancies on account of their• exci tat.ion energies. The author derives 
approximate expressions for the variation with time of the photocurrent 
("'.a relative units) for colored and uncolored crystals after the 
inception of protracted irradiation, as well as after the discontinuation _ 
of irradiation when the latter hes lsst.d s given ohort interval of "(;2/ 
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Analysis of the Time Course of the Exciton PhotoeffEct SOV/5~-59-5-10959 

It is possible to determine the parameters of exciton excitation with the aid of the 
derived relationships and the experimental data on the optical measurements and time 
course of the photooffoot. (Arkor, l.; Taft, E., Phya. Rev., 1950, Vol 79, Nr 6, 
pp 964 - 966) . v1.' 

G.E. Levin V' 

Card 2/2 
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SOV/58-59-4-8881 
Translation from: Referat~vnyy Zhurnal Fizika, 1959, Nr 4, p 218 {USSR) 

AUTHOR: 

TI'l'LE: 

Malyshev, V. A . 

Methods for Determining the E.,uivalent Circuit Parameters of a Resonator 
Connected Into an Arbitrary Section of the Transmission Line 

PERIODICAL: Tr. Taganrogsk. radiotekhn. in-ta, 1958, Vol 2, pp 55 - 62 

ABSTRACT: 

Card 1/1 

A method is proposed fot' determining the parameters of the equivalent 
circuit of a cavity r\ ;onator connected into an arbitrarily chosen 
section of the transmission line, This method is ba.c;ed on the taking 
into account of the effect of ~-upling with the non-resonating oscilla­
tions of the resonator. 
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AUTHOR' MaJ.ysheV 
1 

V. A. SOV / l i, t-2-}·.tS/ 26 

=-·· -··· .... ~---· .;.=--- ,, 1· 1.sio i i.:t. 3 '"4> o TITLE' The TheorY of VerY High Frequen<Y Oscillator• with • 

PERIODICAL' IzvestiY• .,-ysshil<h uChebnYl<h zavedeniY, !lad'ofi.ziJ<a, Resonating Load 

1959• Vol 2, Br }, pp i,63 - i,72 (US~) 
The operation of a particular cl••• of oscillator• iS 
considered to which, in addition to th• useful J<..d, a 
supp1ementarY resonator i• connected bY a trans,.;.ssion 
line• Th• oscillating ,.ode iS symmetrical> th• ·1ong-1in• 
effect' iS neglected• Other topiCS treated a<"'· mcrl·o 
;ump, eiectroniC tuning bandwidth and s 1 o"', AnY os• i U.at · 
can be represented bY the s<mple diagram of figure la, wher< 
a non--linear element i• co~nected to a tuned circuit• TM 
operation iS described by Eq (ll. wber• th• F-function 
refer• to th• oscillation characteristic of the generator 
and the a-function to the ph••• of th• electronic conductance 
of th• generator• Th• criterion for th• stabilitY of th• 
station•TY state is £q (2l and for th• maintenance of 
osc111ations iS Eq (3l, where u 1 " 0 in th• 'soft' v( 
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SOV/141-2-3-18/26 
The Theory of Very High Frequency Oscillators with a Resonating Load 

regime and u = u
1 

(a critical value in Eq (2)) in the 

lhardl regime. The class of oscillators studied satisfy 
the following conditions: 

Card2/4 

1) the phase of the electronic conductance hardly chang&-
with frequency and amplitude; 
2) the variation of o with power supply variation is 
symmetrical with respect to the value at mode centre; 
3) there is a !soft 1 eXcitation regime; 
4) the oscillation characteristic is almost constant over 

the mode. 
These c.onditions are sat.sfied by monotrons, by some 
klystrons, including reflex klystrons and by csrtain 
other values. Two methods of connecting the supplementary 
resonator are distinguished: :iir ·~ct connection by a 
transmission line to the main cavity; connection in series 
to th~ load. The general equationv written for the present 
case, is given in Eqs (8) and (9), the parameters being 
defined in Eqs (5), (6) and (7). When the electrical length 
of the transmission line is short, the total width of th~ 
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67541 

SOV/141-2-3-18/26 
The T~eory of Very High Frequency Oscillators with a Resonating Load 

Card 3/4 

electronic tuning range is given in Eq (13) and the widlh 
to the "u-times-down" power level in Eq (14). The 
stabilizing factor is defined in Eq (15)o The conditions 
for mode symmetry are most succinntly expressed by Eq (25) 
in terms of the wavelengths and qualities of the two 
resonators. In the more general case, where the electrir~~ 
length of the line is small but not equal to n~ the 
frequency~phase curve has the shape in Figure 2a o 1'11ere 
are three. zero phase po>.nts, but y

3 
is a!way;,1 nn:-itable. 

The electronic tuning rang~ is now Eq (4_'1). Two 1!L.l-'ort:::.:.t 
parameters in this discu.ssion are r, z .Ln Eq (2.21. Ti\e 
choice of these parameters controld tha width of the e.t.r. 
and the widenin~ possible. The mode-centre tuning slope 
is in Eq (57), the mode-width at mode-centre power is given 
in Eq (58) and the width between power peaks in Eq (59). 
When the resonator is connected in series with the load the 
same formulae apply but the factors affecting the parameter 
D , Eq (35), are different. ~ 
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67541 

SOV/141-2-3-18/2~ 
The Theory of Very High Frequency Oscillators with a Resonatin~ Load 

There are 2 figures and 5 references, 4 of which are 
Soviet and l English. 

ASSOCIATION: Taganrogskiy radiotekhnicheskiy 
Radio Engineering Institute) 

SUBMITTED: January 8, 1958 

Card 4/4 

institut (Taganrog 
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AUTHOR: 

TITLE: 

Malyshev ~A. 

On the Theory 
re s i s t. o r :3 a :--1 (~ 

-,? 

<~ ~- F re-~ u enc :1 ·: ~l.3 :-· ~ 

Lurc1 r.1.oPh') f'f-::.;; 1 ' y 

7 Cl : • ~ :~ t ' ~-

PERIODICAL: Iz.vest1y:i. 1ryssh1i\h u'.~t:>::bn;ft:h "a"e:.,:.;J. :(';:.· ··-r.:_: .• :e.; 
19 5g -, Vol ;~ 

1 
N :- ~> = f·; - ~ _, l .. , - ~ · 1 ,;.·~ : · ::; · ~<_,, / 

ABSTrtACT: 

Card 1/ 3 

The author ex_;::la1n'~ Uw t'."":e.)rJ 1( '::-it~ i.=.;..or::-.·: .. 
the fre:1uPri-::y cha:.,1ct-.eri;;t1r·s -)f :,::-_'')''Jr:<l'-•·_qr:' 
and 1um1nc-sc~_·nce ·;n ~_tie ~_J'f1~ ,--_,~- ·-· ~~:::·'" r'C1:.:r ~_,~·~·-·" .. · 

i:;akinF; :_;lace ·1:1sb1n p'.-:ot.0re:·;1 _:: 'f3 ri;:-· >1:.;~n.:")![JJ~•. 
He disc~sses linear and -11_j8'.'f- :·e·<•,rr;t"<::-~J· ''"~: ~w.'i. ,:-.! 
derives formulas de:.i•:r;'.iu:~ :;t~ t :-· ;:,;..,.n·~:- :-.-:-; '•r: .... · :.•· 
f:·Jrm11las s:~ov; that ~~1.:_: .. -_t:z1·-·:=-11J ~----·i i ~-__. _;_~·~!1. ":' .•. .---i~·8: ~ •. ~'-

isti"S of photoces1 .. :i.o:·,; :1·.i ~-,::;·r. ;~~,., .. "',; ~,~ .. : :.-:.· · 
cal a1~ high fre·.1uen:1es :'or to·_r, ri;;c,)mt,.1na:;:;n ru~~;,:rni::rr::; 

ana are s; .... bJ ect to t,he law of l nve rsE: r; =··_;f/i r'' ~ on'l.;: ·.v. 
The graph in Figure l may Lie u:;eG for' de::.:·i'i:i1'.1H1,_.~ :,rH:: •.{ 

I 

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032010001-3" 



.. _ 

CIA-RDP86-00513R001032010001-3 "APPROVED FOR RELEASE: 06/20/2000 
------llmilf.l--llillllllll!ll!l!l!llB!!!ll!!l!l!!!lll!IBl!llll!ll!llll~ 

On the Theory cf :<'re1uency '~he.ra,:ter~:,i-ic:.::. of Fhotore:-i:;r_:)r.:; and 
Luminophores 

8ard 2/3 

the type of re::.omb1nat.1on mE'< :.au1sm by -:r,e 3r1ai:-·e 
Of the frey_uency charac~-1?r~st1·:;.. ~he .;.aw of lu!Ti:nc .. s 
flux modulation 1 wi:i.::h is di.fferen~ from i)F- i:tw .. ~<­
rectangular IT:OdU~at10n! illfl,Y tie '.JSed for fl<)Tc;!'lg 1 :·.e 
frequency characte1·1st1c~ The ;,ecdar1t1es ·~:- 7Le 
frequency character'ist1cs dist1nguisl11ng ti1e re~·ca:;­
binations laws froo each ot:-i.er, are r:reser•1e:i 3.~::c 
with other types of modulation. 1'he fre:1uency '.:;.ara:.­
teristics of srecime;.s 0!' Jr:.riu:::tr1al r.-h0··J;-e:c1"'t::..:·::, 
plotted according :.c.1 the ~a·s of lumino;~.· fi:.n: :::o:: .. :.,. 
tion~ show in the a~thorB 0~1n10g ~~a: ~ ~ono~~la~ 
recomb1nat1on takes f-cace (ar, ,l(, .', ~m3>~·-.:.?_:Ji .. h~-•:"i: .:'.l­
fide photores1stor'~' :rn,i a L:pola:· rfjcom'c,Tn~ilr1011 1;1 

~l'S·-Kl cadmium sulfide pbotores1 stors The frequen:::,y 
characteristics shown 1n thlfi paper for tbA twc r0-
comtinat.ion mechan1:;m::; are ror""'P(''.· i: 'hr, f1r:;t, a!'f·ro-_ 
ximat1on also for C'Jnduct.Jn<:e 1·;..-;1y:J n mntter· tJ.y / 
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On the Theory of' Frequency Character1,,,-:1·cs 
Luminophores ~- of Photor·1_:~i'°t.,r,-; 'Jn.j 

ASSOCIATION:November 18, iuc_>·.·· , _, and, after 
4 I l 959 ri'F>' r'J"' ,-.. ./ 

•• ·' . -:.>. • I 1 
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Experimental Verificc.tiufl .,, t!-le Thi:>or,· " Gitruh, ·· 
frequency Oscillators with Resonance Loading 

PERIODICAL; Izv~stiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3. No, 3, pp. 452 - 455 

TEXT: The oscillators considered are characterised by the 
presence of an additional resonator which is coupled to the 
principal resonator by means of a transnussion line. Reflex 
klystrons represent one class of such oscillators. The 
theoretical formulae are thoBe from an earlier work (Ref, 1). 
All the formulae are ~lid for the symmetrical oscillation 
zones, the condition of symmetry being expressed by' 

Q82 [ c tg ( 13 () + 2Q~- 1"f-
Al = A

2 
(1) y 

QBl[ctg (13fl + 2QB21 

where A
1 

and A
2 

are the resonant wavelengths ~f the 

auxiliary and the principal resonator, a81 and a82 are 
Card 1/4 
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,; J 4 . 
El 92/E )K~ 

Experimental Verification of the Thi 
Osc1llators with Resonance Lo.id1n,11., 

.:,'· .'). 

of Ul trah1gh - "·, . . ' ,.-~ _- \.. 

11
external

11 
quality fc~ctors of t:1i· re!ionittor;1 with respe~t to 

t h e c o up 11 n g l i n e , p ( l s t h e e I '" ._ •_ r· I c ell l enµ; t h 0 I' t h c 
coupling line. The wavelength genernted in the cen•re 8 f 
the zone A is determined fr om 

0 

)\ 
0 

0 
-'.g q3{) ( 2) 

while the range of ele:!ron1c tunln'.!. bPtween \he poin'ts of 

maximum power output [A~ ) and the point~ hnvin~ powpr 
eq11al to that of th1> cent~F 
of the zone (.'·.\,U, ) can be determined fru111 £,1 s. ( 3) and ( 1i). 

wh..-re ls the inherent qual1rv ta:tqr of the .1ux1l1.-1 ry 

re .sona tor, The 
Eqs. (5), where 

c,,rrl 2/li 

µrameters 

QOH2 1 s 
r and z i.lTE' deterrr11nerl by 

the ~ualitv fn~tor uf the pr1nc1pal 

i 
v 
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Experimental Verif1cat1un of 111<~ Tht-<·rv of Ultrah1.u;h-frPrp1Pnrv 
Oscillators with Resonance Lo . .tct n,, 

resonator" {n the earlier work (Hel. 1), it was also shown 
that when the coupling parameter z > l . a d1sc.ont.inu1ty /JA 
in the wavelength is observed; this is determined by Eqs. (6) 
The validity of the above formulae was checked experimentally. 
The experiments were carried out on a klystron where the 
auxiliary resonator was :onnec.ted to the principal resonator 
separately from the useful load. First, the quant1t1es a

01
, 

U
61

, QOHZ' a
132 

and A. 2 were determ1n<>d for a cold klystron. 

The auxiliary resonator was then connected to the principal 
resonator by means of a coaxial line and the ~enerat1on zones 
were observed on the os.:illo~raph. By varying A.

1 
and ~ l , 

it was possible to obtain symn1etr1cal zones and to study their 
characteristics. The experimental results are shown in 
Figs. 1-4. The function A.

1 
~ f(al) is illustrated in 

Fig. l (see Eq. 1). The circles on the figure illustrate the 
experimental points, while the strai~ht lines show the 
Card 3/4 
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Experimental y ·r· tl;_/J:.:382 ' 
0 . er l. l. cation n f the T 1 ' . of 
scillators with Resonance LuoJ•l1n,15 lf.' Ultrah1,11;h-fr<>ri"Pncv 

calculated Al 
The exper-1mental 

th points to~Pther Wlth the 
eoretical li'ne. f · or the fu illustrated nct1on ~1ven by E (4) 

b in Fig. 2, The curv f q, ' are 
y E q s • ( 3 ) and ( 4 ) a r e s ho wn e; o f' u n ::. t l on s exp r e s s e d 
~he experimental points, whilel.~h l.~. 3. the (ircles denote 
~alculated curves Th " 1 - e solid lines show the 
t- h e t~ • e so 1 d " c ur v e o f F 4 
- unction of l/L../... _ff ) · lg, ' representing 
of E q • ( 6 ) ; the c i r :: le ~ o t z Fi w a~ ca l cul a t e d on the ba s .1 s 

From the figures it is conclud!d th!~ve the experimental points, 
give corre.:t results Th Eqs. (l). ( 3). <4) and (5) 
p N , e author ex · 
.. Faktorovich and G ~I ~ presses his gratitude to 

o t h , , ~v1narev for th 
u t e experiments. There are 4 f eir help in carry1n~ 

references. igures and l Soviet • 

ASSOCIATION~ 

SUBMITTED; 
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Taganrogsk1y radiotekhn1rhPs 
<Taganrol!; Radi - - kiy 1nst1tu~ 

~ o eng1neer1n~ Inst1tu~e) 
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AUTHOR: 

1

1.falyshev, V.A. S/142/60/00~;Ja5/005/0l5 
El92/E382 

TITLE: Method of' Spectral Lineariaation in the Theory 
of"Oscillators and Some of Its Applications 

PERIODICAL: Izvestiya vysshilth uchabnykh zavedeniy, 
Radiotekhnika, 1960, Vol. 3, No. 5, pp. 47LJ: - 1!85 

TEXT: The general problem in tho t:ieory of oscillators, 
with one nonlinear element, consists of solving the diract 
and indirect design problems. T110 :first problems can be 
formulated as follows. For n givon nonlinear element and 
oscillator system, it is necessary to determine the shape of !­
the generated ost::illations and tho :frequency of' tho funda-
mental harmonic.,. The second proble.r:1 runotu1ts to the 
determination of the parameters 0£ the nonlinear element or 
of the oscillator circuit which woul<.l produce the desired 
wave:f'orm and f'requency of the oscill21tions. In the following 
an attempt is made to tackle these p~oblems ~y employing the 
method developed by G.Ye. Pukhov (Re~. l: Complex Variable 
Calculu$ and its Application, Taganrog, 1956). 

i...--. C artl l/ 13 
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Method of 
243'18 

S/142/60/003/005/005/015 
E192/E382 

The method cnn be referred to as the \nethod of spectral 
linearisation~ An oscillator can be represented in the form 
of two bipoles: a nonlinear bipole containing the nonlinear 
element H3 (Fig. la) and a linear eleme~t ~epresenting the 
oscillator circuit. Sometimes, an 6:3Cillator circuit is 
represented in the mannor shown in Fig·. 15 but this is 
equivalent to the circuit in Fig. la. In the f'ollo,.,.ing it is 
assumed that the oacillator circuit is in the f'orm shown in 
Fig. 1£.. The nonlinear element is a :iproximated by a £unction 
i = (D (U) , where U is the volta,se. The Kirchhoff equation 
:for the system is : 

"'u+ 1 dU + 1 ~+~u-o. 
dtf "!ft di <: dt .1..l. (1) J 

In generaJ. U as a function of time can be represented as the 
Fourier series: 

Card 2/13 
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U (t) = -iJ ~ V,.et-nl ; 
,. _ - -
T 

Vn=- {. S Ue-J•n1dt. 
0 

(2) • 

From the above it follows that 

_ d~(U) _ ;, I I . I \ _ ., 
dt - ~ lf? + ;wnC + J"'nl I nU. 2" • ef..,.1. ( 3) n--· I 

where the e..'C • 
pression in brackets denotes ti1e adLlittance 

of the res9nance circuit at 
theref'ore be written as Eq. 
Eq. (4) by 2j/T e..--::p(jw\lt)dt 
Eq. {~} can be written as: 

y 
the n-th ~armonic ~q c-) n 

Card .3/J.3 

1 • ~ • J can 
( t) • By multi plying all terms of 
and intAgrating from zero to T 

(5) 
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where 

24378 
S/l42/60/003/005/005/0l5 
El92/ E.382 

is the ~ -th comple:c: harmonic of the f"unction ff> • 
If. it is suft'icient to consider k harmonics , the equation 
can be written as: 

T • 

Y. + .3.1 s· e- /••I ID [-.!.. r. v eJ-nl ] di - 0 
UT 2J .:.J " ' 

'.o n--.t · 
( 6) • 

The above equation has 2.: + 2 unknowns which include the 
biasing voltag.3 component U , amplitudes and pha~es of the· 

0 

harmonics and the f"requency w of the fundamental. On the 
basis of the above equation it is possible to solve the two 
oscj.J.lator problems. The case of a single-harmonic approxi­
mation is considJred as an example. In this case, Eq. (6) ca~ 
be represented as: 

y + F(U,'J,U) e- J 1a W .. •.UJ + wf = 0, (?) 

Card 4/1:; 
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Hethod ot: .... 
where 

r 

24378 

S/l42/60/003/005/005/0l5 
El'.;12/E'.)82 

F(Uo,w,U) e- 11' IU,,•,U) +•I ~ -2/-) e- ,.., <ll { U
0 
+ U sin mt) dt. 

(7a) • 0 

t
in bthe above expression the initial volta"~ 

o e zero and u ~v phase is 
0 represents the 01)(~rating point. 

assumed 
The., 

£'unction F can b f' 
of the oscillator =n~ctlerred to ~~ the oscillation _charnctoristic 
the modulus d l ie quantii..i~s F/U and o reprcs·ent 
it is f'ound :~atp1ase of the no:;ativc admittance. From Eq. (7) 

where G + jB = y 

Card 5/13 

0 = F(U~·.,U) cos [a {U
0
,w,U)]; 

B 
0 + tg [a (U0 ,w,U)J.= 0, 

(8) 

(9) 

Thus' Eqs. (8) nnd (9) fully determine _., 
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the amplitude a d f 
On the basis o:f'nther:q~en~y of the generated oscillations. 
Theory of' Ele~tron o:v: yapunov theory (Ref. 5 - Gvosdover,S.U. 
the condition of the st~cb:sli~oyr ~.lttrlahigh Frequencies, GITTL, 1956) 
form: o 1c oscillations is in the 

iJ [F(LJ,,,,,,U) 3 l 
7fD U COS ( U0 ,w,U) J < 0. 

<10). 

If' this condition is 1net :for :.m u • 
determined by Eqs. (3) and (ci) Yth sm~ller than those 
conditions of' "weak" excit ti ' e oscillator operates under 
s lf' .. . . a on. On the other hand th 

e -e ..... ci tat ion condition requires that: ' e 

c ~ G (11) 
where: 

Card 6/13 
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If [
F(U ,w,U) 

c = m -!__u --cos~ (U w U)J · U-0 O• , • ( lla) . 

In order to determine t'.1e 'behaviour of the oscill~tor in t:ie 
presence of~ '.1aruonics nnd to evnluate t;1 0 s·;cctral 
content of the generctc( cscillationn it 1·s ~ece~r~~v to 1 t. t .. ~ .. ~·~ J cr.ip oy 

11e ::1e hod of successi·.·c c.::; iroxir.iatiun!J. Ec1• (~j ;~o·.: rcsuits 
in a system of k+l ec:·,:a·::::..o::s of the type: 

- F (U ' - - - - -Y. + . •·"'· u,.u, ..... Ukl e -J t\ w0 w. u1• ur ... L'+ ll + •1 = 0 
~ - . (13) 

where :: is th b .,.. · e ntun or 0.1. 11urmonics wilich describe the 
process• IV is the oscill~~ion characteristic of tiie non-

linear elc :cnt with respect to the \)-th harr:ionic and 0 1) 

is. the pba:>~ of the no:;ntivc aC:::iitta:~c"' f 
T .. or t:lis :lll.rr:10nic. 

hese quant::..:ies are z,iven by: 
Card 7/13 
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(14) 

where \fv is t'.1e phnse of ti1e complex amplitude of the 

\J-th harmonic. Be:. (13) pcri::its det,)ri:linntior. o:!;' t:1c nr.iplitude 
and phase of all t::c i1nrmonics. It B:-ioulc: .be bor::i.c in r.iincl, 
however, that only t :1ose llnr:nonics .:iro present in t:10 oscillations 
for which the oscillation stability conditions arc met. It is 
therefore possible to obtai:1 k ine<~·-:ali ti cs in the form of 
Eq. (10) which determine ".:::::Jzc hari:1o::ics uilic:1 c~ist in the 
oscillations. It is no1·: r..cc essary to o;~clude froi:1 Eq, ( l3 j 
those harmonics which do not satisfy Eqs. ( 10). Th a nw:ibor of 
harmonics in Eq. (13) is therefore reduced anc< t•10 procedure is 
repeated until all the harmonics of ..:;q. (15) satisfv tho 
stability conditions of Eq. (10). In the case of solving the 
indirect problem it is necessary to construct a sy::itcr.i of 
cquntions of t:10 type 0£ Eq. ( l;l.), w:dch roprcs cnt all ti1c 
giver. ~:armonics. This will cl et.et-mine the parn!::1et ers of the 

C.:ird 8/ ..:.3 
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syst:er.i and the nonlinear element, tl1e nwnber of. t:1c ,larameters 
being equal to the double nu::-bcr of ::ar:!lonics plus one. In 
s;enero.l, t:l.c current-voltngo c;i1aract')rintic of' :.1o:Jt nonlinear 
ele1:1ents can be represented by a poly-no::1.i~~1 of t:;c typE:: 

n 

- ,-­
I - .::__ 

i=O 
(15) • 

Consequently, the oscillator charnctcristic of the nonlinear 
eler.ient ~'fit!i respect to the '/-th llar::1onic is represented by: 

n r-•+• •-•+• q-• 
F . I 1i - ·~ + ., r. ( I ) 1/-1) \' .. I , e • · = ' a -- ' )~ X .:.... I 2} A.J _. -

I - 0 ' r - - ( k + >); s - - I k + >); q = - • 
fl - I) Pll 

·,- L-'1. _,., D,,_ ,1 ... Uq (16) -. 
{ llll0MMTC.1t" 1_,"T, l-l_ "':,; . ~, lf-I •. \. 

Card 9/13 
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provided the process is 
quantity 0-v and Y-v 

described by k harmonics; the 
in Eq. (16) can be determined from 

Eq. (14). In the case of ~ynatron and trnnsitron oscillators 
it con be a13swned that in Eq. (15) n. = 3 • The coefficients 
of the pol~1oraia! £or these oscillators can be ex~rcssed by: 

SE' 
a 0 = !"'' - SE_;_ 3p;: 

a 2 = ~~ (D -:-- l<.)2; 
p 

a = S (D -'- /( ) 1 1 - - · -- f E') 
I " \ p' ' 

s (D , -K )3 a3 = - Jp' --:- • ' 

where s is the slope or the tube, 
p the saturation volta~e~ 
E the bias voltage, 
D is ti1e inverse ar.iplification factor, 
RV is the complex tr&nsfer coefficient 

circuit for the "1 -t~1 harmonic. 

(17) 

and 
of ti1e feedback 

For the purposes of iLvestigatin:; these oscill.ators it is 
assumed that it is sut::ficient to consider only three harmonics. 

Curd 10/13 
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It is shown on the basis of Eqs. (16) and (14) that provided 
the parameters of the osc1llat1on system are known it is 
possible to determine six equati~ns for the quantities u

1
, 

U2' u3 , l..f 2 , ·¥3 and w, The inverse problem for the 

dynatron is also considered, The use of the above f!quations --1· 
is illustrated by analysing an oscillator. For this purpose, 
a single-harmonic approximation is employed and it is assumed 
that the phase-shift bet·~een the anode and grid voltages is 
arbitrary. The author expresses his gratitude to his 
collaborators at the Chair of Electrovacuum Technology of 
Taganrog Radiotechnical Institute and to A.Vu Kalyayev for 
discussing this work. There are 2 figures and 5 Soviet 
references. One of the references .is lranslated from English. 
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