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[ﬁlamentary manual on mechanical drawing] Elementarnyi
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[Mécl;inery for the coal indushry] k-&zézhiny c;lia ugolinol
nosti. Moskva, Nedra, 1964. 299 p.
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See: - PLEVAKO, Ye. f.

Plevako, Ye. A. and Zelenin, Yu. N. "Growing yeats in'concen-
trated mashes," Pishch. prom-st' SSSR, Issue 12, 1949, p. 3-5

. 807 U-3566, 15 March 53, (Letopis 'Zmurral 'nykh Statey, No. 1, 1949).
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(Machinery--Design)
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7. Effect of alcohol concentration on activity of yeast. Yin, SSSR 12,
1952, : . _

9. Monthly List of &mnm Accgssions,  Iibrary of Congress, Fobruary 1953. Unclassified
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C[TACCTNR: - APG026579 T OURLL CODE? un/b191/66/ooo/ooz/oo57/00,9
TJAUTHOR: Kreshkov, A. P,, Yarovenko, A, N., Zelenlna, L. N. 332
' ORG: none - PR 7 6

-TITLE: Swelling and absdfptioﬁ capacity of ion-exchange resin;\in nonaqueous media

SOURCE:  Plasticheskiye massy, no. 2, 1966, 57-59

TOPIC TAGS: nonaqueous solution, ion exchange resin, methanol, acetone , temperature
dependence, cation, anion exchange resin, titrimetry

ABSTRACT: Tho swolling and exchange capacity of ion-exchange resins (the =~
strongly acidio cation-oxchange resin_SDV-3}in the H-form and the strongly
basic anion-oxchange rosin AV~17 in the Cl-form) were studied in nonaqueous
solvonts at various temperatures. The tomperature dependence of the swelling'
of the ion-exchange resins in methanol modium was characterized by a convex
‘curve with a maximum corresponding to 169C; it doponded on many fastors, !
including the #individual propertics of the resin and solvent. The process

.of swelling was accompanied by diffusion and adsorption of the solvent,.

_vhich are influenced oppositely by temporature., The swelling behavior was
also studied in acotono, Tho absorption capacity or the ion-exchange rosins
was dotermined under dynamic conditions, retaining a constant rate of flow

“in Xho colum, uniformly filled with the ion-exchange resin. The temporature
depondence of the absorption capacities of the catdon and anion-exchange resins;

Card 1/2 UDG:__661:183.)23
7
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vas found to differ; thore was also a difierence in the depondence of their
‘.capacities on the swelling., It was hypothesized that in the case of cation ;
. exchango tho absorbed solvent in the pores of the swollen ion-exchange resin i
‘interfores with the penetration of cations to the active groups, the dynamic
. oxchange cappoity thoroforo incroasing with incroasing tomporature and tho
' swolling dooroasing, In the case of anlon oxohango the moloculos of adsorbed !
-golvent promote an increase in the vate of exchange, The oxchango capacity of.
‘the anion-oxchange resin and its swelling reach a maximun at 20°C, The
-bohavior of tho cation~oxohango rosin in nonaquoous media wao algo studied by
‘potentiometric titration, in whioh the cation-exchango rosin was found to .
bohave as a strong acid, with an exchango capaoity of threo milligram.
equivalents per gram. Orig. art. has: 5 figures and 1 table. [JPRS: 36,455]

SUB CODE: 07 / SUBM DATE: none / ORIC REF: 006 / OTH REF: 006

! ' Card 2/&% : .:‘
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Studiea in the field ‘of polymethylens cycles, Part 28: Investigation
of the producta of reactions..of acetonylacetone with hydraine., Zhur,
ob. khim, 27 n0,8:2088-2093 Ag '57. . . (MIRA 10:9)

1, Ieningradekiy gosudarstvennyy univeraitet.
(Eaxanedione) (,Hydrasine)
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Research in the field of polymethylene cycle. Part 27: Reactions and
products of 1,4-cyclohexanedione and acetomylaqetone with hydrazine
and dimethylhydrazine. Zhur, ob. khim, 27 no.6:1516-1518 Je '57.

: . : (#IRA 10:8)
1, Teningradskiy gosudarstvennyy universitet,
‘ (Cyclohexadioné ) (Hydrazine) (Hexanedione)
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AUTHORS: Kropachev, V. A. Dol oplosk, B. A., Geller, N. M.,
Zolenina, M. N. '

TITLE: v *mmTWo-metallic Compounds and Heavy Metal
' : Salts. II. Interaction of Lithium-ethyl With Ccbalt and
Pitanium Halides _ ~ ' :

PERIODICAL: Izvestiya Akademii nauk SSS8R. Otdelehiya khimicheskikh nauk,
‘ _1960’ No. 6,_ pD. 1044 - 1048 B

" DPEXT: The reaction of ethyl-lithium with titanium tetrachloride and cobalt
chloride is examined here at 209 in hydrocarbon solvents and in the
presence of unsaturated hydrobgrhond\as free-rgdical1acceptore. In the case
of radical stages, the said reaction cannot lead to the formation of ethane
and ethylene, Similarly, the reaction of organo-magnesium compounds with
metal halides was examined earlier (Ref. 12). All reactions were ocarried
out in solutions (in benzene, metaxylol) at 20°. In connection with the
fact that a-methylstyrene] polymerizes under reaction conditions on the VK
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Reactions Between Organc-metsllic Compounds and 5/062/60/060/06/05/011
Heavy Metal Salts. II. Interaction of Lithium-  B020/BO61
ethyl With Cobalt and Titanium Halides

“notlon of the ethyl»li’t}xiﬁm and Ticlé, ‘the asmathﬁaﬁ;yrana wag gradually

introduced to the reaction mixture, thus maintgining a sufficient quantity
of free olefin in the mixture at all times. The products of the reaction
of ethyl-lithium with cobalt chloride (Table 1) and with Ti01, (Table 2)

at 20° are given. On the reaction of ethyl-lithium with cobalt chloride,
equimolar quantities of ‘ethane and ethylene are liberated, whilst only
ethane is liberated when reacting with TiCI4, the ethylene being polymerized.

The introduction of acceptors in no case affected the composition of the
reaction products. The performence of the experiments is exactly described
in the experimental part (Fig. 1, reaction vessel with mixer), and hints
are given for oarrying out the reaction of othyl-lithium with '1‘1014 and

‘cobalt chloride. The results obtained show that the formation of ethane
and ethylene is not connected with radical interstages. There are 1 figure,
2 tables, and 13 referencess 4 Soviet, 7 USA, and 2 German.

Card 2/3 - o | . o O&
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AT

Reactions Between Organo-metallic Compounds and 8/06 60/000/06/05/011
Heavy Metal Salts. II. Interaction of Lithium- B020/B061
ethyl With Cobalt and Titanium Halides '

ASSOCIATION:s Institut vysékomolekulyarnykh soyedineﬁiy Akademii nauk
: SSSR (Institute of High-molecular Compounds of the Academy.

of Sciences USSR)

SUBMITTED:  December 1, 1958 S o J&
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VILENSKIY, N.M.; LATS, V.M.; ZELENINA, N.Ya.; SERGETEVA, A.G.;
ZENOVA, N.N., red. izd=vdj PAL'MIN, M.2., tekhn, red.

[Establishing an efficlent dlagram for the power supply
of a metallurgical combine] Opredelenie ratsional'nol
skhemy energosnabzheniia metallurgicheskogo kombinata.

Sverdlovsk, AN SSSR, 1963.

56 p.

(MIRA 16:10)

(Iron and steel plants--Equipment and supplies)
(Power engineering) -

APPROVED FOR RELEASE: 03/15/2001

CIA-RDP86-00513R001964220020-5"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86 00513R001964220020 5

SEAY TS FEERE HIT RN BT Se  an

: ZEL é E starshiy metodist -

- : S 160,
Hearer *o 1ife ana to mdustry- "m /koop. 1& no- ? ?unu. 13:9)

1. Hetodka‘oinet npravleniya ucheb:vkh zavedeniy Rospromsoveta.
i (Tec‘nnical education)
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auTHORS:  Tinmyakova, Ye. I., Dolgoplosk, 8. 4., S0Y/79-29-7-61/83
xugglenina, P, P, - _ 7
TITLE: Redox Systems for the Tnitiation of Radical Processes (Okis-

iteltnyye sistenmy dlya initsiirovaniya
radikal'nykh‘protaessov). Y. On the Mechanism of the Effect

of Redox Systems With the Participation of S0p (X. 0 mekhanizme
deystviya okislitel'no-vosstanovitel'nykh gistem s uchastiyem

1itel tno-vosstanov

50,) | |
' PERIODICAL:  Zhurnal obshohey khimii, 1959, Vol 29, Nr 7, pp 2377 - 2381
' ' (UssR) : , ' -
 ABSTRACT: - Sulfur dioxide, By reagon of its duality, may be uged in redox

nation with both oxidizing agenis (peroxides,

systems in combi
H,,S, and di-

hydroperoxides) and reducing agents (mercaptans,

enols). As was shown by the authors (Refs 1,2) these systems
may be used to induce radical reactions in hydrosarbon media
~ (Refs 1,2). In the prégent paper experimental data is given

which makes an interpretation of the mechanism of the effect

~ of tho above gystems possible. The reaction of isopropylben~

zone~hydroperoxide with 80, ig extromely fast in hydroaarhon
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solutions and causes a rapid gel formation in rubber solutions.
This reaction is sccompanied by the formation of pelysulfone
if styrene is used as & solvent. Nitrogen monoxide preventis
this process. Analysis of the reaction products obtained with
and without NO proved the reaction to proseed via the radicals
(SOBH), which react with the monomer te give sulfonic acid. It

was shown previously (Ref 2) that the reastion of trichloro-
thiophenol- with 802 produces a vulcanization of rubber at low

temperatures. Thus, this reaction leads to the formation of
unsaturated polymers. Its mechanism is that of a chain reac-
tion and the resdction proceceds acocordingly, and is accompenied
by the addition of trichlorothiophenol and 802 to the unsatu-

rated polymer chaiﬁ. NOQ prevents this process. There are } tab~-
les and 7 references, 4 .0f which arae Soviet.
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Y Polarographic determination of cadmium and zinc in tellurium
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| prote: ' ; th
Synthesis of organic proteins in the presence of en active %ro'-l
anism, Dokl. AN SSSR 154 no,5:1206-1209 F 6.
focus in the organis 4 (ora 17523
1. Institut khirurgii im, A.V. Vishnevskogo AMN SSSR. Predstavleno

akademikom A,N. Bakulevym.
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Sulfite method for the qunntitativa detemination of triozane
Line aliphatia solvents. Plnat. masay no.5:57»58 '65
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I-Eethod, of quantitative ana.lysis of aqueous and benzem 5omt£ons of
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GOHCHAROVA. H.N.. professor' KRYSHOVA. H.A.. professor' LYAHDERS. Z.A.,
~.doktor mediteinskikh nauk: LBVIN, I.M., kaniidat neditsinskikh nauk;
GOLOVINSKAYA, N.V., iandidat meditsinskikh nauk; POLONSKI1Y, M.H.,
kandidat meditsinskikh nauk; GLOTOVA, Ye,.I., lmndidat maditsinsldkh
nauk;ﬂm HM.L . kandidat meditsinskikh nauk

.Trentmont of ‘children with afteret‘foota of poliomyelitis. Vop.okh,
mat, 1 det. 1 nollih3-52 Ja-F '56. o (MLRA 9:9)

1. Iz Nauchno-iasledovatel!skogo detukogo ortopedicheskogo
instituta imeni G.I.Turnera, Leningrad.
(POLIOMYELITIS)
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e, SVACH, Ve L., 2nC yand, Yu. M, "The status of the racey
functions of childrer suffering from the ccnseqfwﬁccs of Izoliom;elitis", Shnrr;;‘tor
‘nauch, truflov (M-vo zdravookhrarisniys HSFSR, Qesp, nauch,-lasled. int vooatanovl eniys
trudosposotnosts fiz. defaktivnykh detsy im, prof, Turnera), Leningred, 1948, p.19-39,

8C: U % 3042, 11 March 53, (Letopis "Zhurnal "nykh Statey, No. 7, 1949)
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Zelenina, Ye. V, "Chronaximetric characteristics of muscles of children
in the acute pericd of policmyelitis®, Sbornik nauch,
trudov (M-vo zdravookhraneniya KSFSH, Resp, nauch.-
issled. in-t vosatanovleniya trudesposobnosti fiz,
defg?té;nykh detey im/ prof. Turnera), Leningrsd, 1948

. p. 81-98, ‘

b

© 80: U~ 3042, 11 Ma;‘ch 53, (Letopis ! Zhurnal 'nykh Statéy, No. 7, 1949).
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{ . Clinical significence of the direct calibrated ballistecar
; "diogram (acceleration, spesd, displacement) for the diagnosis .

. of poranary insufficiency. Terap., arkh. 35 no.9s2/-2h S5¥63
o o (MIRR 1734)

1. Iz kafedry fakul'tatsk&f torapii ( zav. = 8.S. Pozdnov) Ir-
kutskogo meditsinskogo instituta,
’ !
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CHERNYAVSKTY, M., inzh, ; ZELEHE,__,, :mzb.; GAMOV L., inzh., BURYUKOVICH, D.,

Mash-reinforced concrete goes into production. Stroitel! 8 no.5:5=6
My 162, (MIRA 15:7)
(Preom_at conorete)
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V[Increasing the prcductivity of grain harvesting machinery] Po=

vyshenie proizvoditel'nosti zernouborochnykh mashin, Moskva, Izd~

vo M-ve sel!,khoz,REFSR, 1961l. 79 p. ' (MIRA 11,:12)
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ZELENKA, Antonin, inz.

vi’bration of vapor ventilators. Energetika Cz 15 no.3:144-145
Mr 65, ‘

1. Elektrarna GSM Tusimics.
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Homoplastic eartilage cap in arthroplasty of the hip, Act i
traum, cech, 26 no.4:257-260 Aug 59. : P @ chir. orthop.

- 1, 1, klinika pro ortopedickou chirurgii v Praze, vedouci prof, dr, M,

Janos,
(H1PS, am'g..) (GABTIIAGE, transpl. )
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Bomoplastic cartilage cups in afthroplasty of the bip joint.
Ortop., travm.i protez, 21 no.lzfl=} Ja 160,

: (MIRA 13212)
(HIP JOINT—SURGERY) (CARTILAGE-—~TRANSPLANTATION)

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5

G R LA

_ZEIENKA, A, § MAREK ¥,

“Reconstructionsof powdered coal equipment £&r the Ervenice Electric Power Plant
p. 493, | S : ‘

ENERGETIKA. _raha. Gzechoslovakia, Vol, 4. no, 10, Oct, 1959,

‘ Monthly list of East European Accessibﬁa (EBAI) 1¢, Vo1, 9 no, 2 Feh, 1960
Unel, ' ‘ S - ' '
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Wiptmim sddendus of 3 nobbing cuitsr for epsins shafis, © trod ~
ki . 114323 Ja L5,
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1. Frage Hatizrzl 'Fnﬁérpri«sa , MutomcbiisTy za}od Wlementa
Gottwalda, Prague. ‘ ' '
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nitrate

b 8/081/62/000/014/016/039
T B16§/B144 ‘
/2720 v . :
AUTHOR: anenkalm?rantiXek-' ' '
TITLE1 The produofion of noncaking and novhygrosuopic ammonium

14%57 (Czechoslovaf Patent 98596 February 15, 1961)

TEX'I‘. Ai(Oh) is susuended in a concentrated solution of NH“'JO3 by mixing

: “‘Al (SO ) and HH OH " During the NH, HO3 crystalllzatlon the suspen51on

rece1v>' an addltlon of K or Na gsalts of the higher fatty aclds, con-
ta1n1n{ sufficient C atoms in the chain >12 for it to form 0.2-1.0) of ’
the Al salts of these fatty acids (when it becomes the finished proouct).; ;/{/

’Thxs anntlty of. the Al salts conYers a nonagglutinating property on the

crystalline NH NO powder. To stabilize the suspension and the final
product the. quantity of NH OH 1nt”oduced into the suspension is siightly

higher than stoxchiometric (us referred to Al (bO ) ) Example. A hot ‘ K

fCard 1/2
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. - 5/081/62/000/014/016/039
. The production of noncaking and ... B166/B144. ‘
. solutjon of NH4N03;Aimmediat§iy vefore it Begihs to evaporate, receives an
‘bddditlon of 025% by weight A12(304J3 dissolved in the minimum guantity of
| water; whereupon an excess of a c}oncen»trated solutiop of NH4OH (with .
respect to A12(304)5) is stirred in. After concentrating the solution

by evaporation in the process of NH4N03 crystallization, 0.25% by weight

soup poWder is'intreduced into the mother liquor, after which the NH4N0,
7/

g;ystnllizatidn;is carried to completion., A noncaking product is ‘obtained.
LAbstracte'r's note: Complete translation.) ' :

|

!
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Incroasing ths efficiégg} of the IS type automatic vacum impregnation
mechifnes. Kvasny prum 9 no,3:61-63 Mr 163.

, lvan

n.p., Praha.

1. Vyzkume a iryvoj"(.we' stiedisko,r Prazske cukrarny,
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ZELE¥KA, d.

Cuartz crystal resonators for wideband crystal filters.

P. 20. (SLABOPRGUDY OZZOR) (Praha, Czechoslovakia) Vol. 19, no. 1, Jan, 1958

SO: Monthly Index of East European Accession (E7AT) 1C Vol, 7, No. 5, 1958
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Measuremehts of some charadteristic properties in the equivalent electrical 1 .
network of Piezoelectric crystals. » . e

P. 696. (SLABOPRCUDY OBZCR.) (Praha, Czechoslovakia) Vol. 1#, No. 10, Cct. 1957

Vol. 7, Nov 5, 1958

S0: Monthnly Index of East European Accession (EEAT) 1C.
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Jit{ Zelenka CZECH/37-59~1~14/26

The Equivalent Circuit of Damped Longitudinally
Oscillating Piezoelectric Bars with an Incomplete Electrods

PERIODICAL: Geskoslovensky Gasopis Pro Fysiku,1959,Nr 1,PP 94-98
ABSTRACT: The arrangement of the electrodes is shown in Fig Y, If

is the length of the bar, <£-2c is the length of the
electrodes, & 18 the thickness and b 1is the width of
the bar, m/2 15 the distance bebween the electrode and
the bar. In such a case, we may use the cquivalent circult
of Fig 3 (Refs 2, 3) with the values given by Eq (1). The
function ¥ (Eq (2)) for this case is given by Eq (W), By a
Suitable choice of the relation between the length of the
electrodesfand the length of the bar, one can exclude
certain resonant frequencies, Table 1 gives several
examples of this. The measured parameters (Tables 2 and 3)
are in good agreement with the theory.
There are 4 figures, 3 tables and § references, of whi‘ch/
4 gre Czech and 1 is English,
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CZEGH/37-59-1-14/26
The Equiva] ent Circuit of Damped Longitudinally Oscillating
Piezoelectric Bars with an Incomplete Electrode

' ASSOCIATION Vyzkumny ustav elekfrotechnicke keramiky,
?ﬁadec—Krélove g
2/2 es. Instltute for Elactroteohnical aramics,
Card /- Hradec-Kralovs) .

SUBMITTED:  June 18, 1958
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. | ey o CZECH/37-59-5-2/13
AUTHORS: | Zelenka, Jiri and Tich¥, Jan
onfirmation of Relations Used for

TITLE: - Etperimental C
: Designing Longitudinal].y Oscillating Piezoelectric
Specimens -7 :
o - , _ ,
 PERIODICAL: Ceskoslovensk§ asopis pro fysiku, 1959, Nr 5,
pp 463 - 472 )

rties of a piezoelectric crystal
k-th resonance frequency can be

described by an equivalent circuit consisting of the
dynamic capacity CR in series with the ohmic .resistance

R, end the induction L, . Parallel to these is the

static capacity C—O (see Figure 1). In some cases, it
is possible to predict the electromechanical behaviour
of a crystal, i.e. the values of the components of the
equivalent circuit, from the knowledge of the dielectric
properties of the bull matoerial ‘and from., the angle of

cut of the piezoelectric crystal.
Cady (Ref 5), van Dyke (Refs 9, 10) and Dye (Ref 8) have

Cardl/4 derived equations for ,computing the equivalent circuit

ABSTRACT: The electrical prope
oscillating vgith its

A "
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o , X CZECH/37-59~5-2/13
. Experimental Confirmation of Relations Used for Designing
. Longitudinally Oscillating Plezoelectric Specimens ‘

for the fundamental and the odd harmonic oscillations

of pieZoelectric crystals’ Chaloupka, Tichy and Zelenka
(Refs 13, 1%, 19, 21). have dealt with even harmonics.

Cady (Ref 6) has discussed. the approximations. involved in
such derivations. Very few. measurcments to verify the
theoretical relations have, however, been published

(Refs 1,2). . - o -

The present authors have used three sets of quartz crystals,
whose dimensions.etc. are desgribed,-Lh and Ch were

determined by measuring the change in the resonance

frequency of the system duec to tha addition of a known
capacity in series with the crystal (Refs 18, 20). The
frequency was moasured to an accuracy of 0.1 c/sec. Rh

was measured by a substitutional method.
The following oscillations.were studied: on the first

. set of crystals the fundamental .and. the third harmonic
longitudinal oscillation. On the second set, the second

Card2/L hérmonic longztudinal oscillation, 9n the third
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| : - ‘ CZECH/37-59-5-2/13
‘Experimental Confirmation of Relatigns Used for Designing Longitudinally
Oscillating Piezoelectric Specimens

(unsilvered) sot, only the fundamental longitudinal
oscillation. v

Except for the third harmonic, all resonance frequencies
were in good agreement with the well-known :equation (1).
The-lack of agreement with this equation of the third
harmonic is prohably due to coupling with other modes and
to_the finite thickness of the orystals. .

For the theoretical calculation of Lh and Ch we have

" used equations (3) and {4) :(Re’f h).
Figure 3 shows the dependence of Lh on the angle of

cut of the crystal both for silvered. and unsilvered
samples. The frequencies were the fundamental frequency
and the third harmonic. Figure 4 shows the same
dependence for the mcond harmonic on a silvered sample.
Agreement between theory and experiment is good for the
fundamental and second harmonic, but not for the third
harmonic oscillation.
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. CZECH/37-59 n5 -
-Experimental Confirmation of Relations-Uséd- fﬂr 5sighing Longi-

tudinally Oscillating Piezocelectric Specimons

The greement between theory and experiment enables one

to determine the piezoelectric coefficients from the
equivalent circuit. The main advantage of the confirmed
agreement is the possibility of designing crystal filters
with well predictable characteristics.

There are 6 figures, 2 tables-and 21 references, of which
7 are Czech, 9 English, %4 German and 1 Soviet.

ASSOQATIONS: Tesla, Hradec Krflové.
h - ) Katedra matematiky a- fyawg}fsoly strojni v i:iberc:.
(Faculty of Engineering, Liberec)

SUBMITTED: February 4, 1959

_Card &4/4
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- piezoslectric resenators of artificial dipetassien-tartrate crystala, p: 538
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AUTHORS: . Svoboda, Rudolf, Tichy, Jan and Zelenka Ji¥i
TITLE: Synthetic Piezoelectric Materials;w

PERIODICAL: Slaboproud§ cbzor, 1960,'le 21, No 2; pp 66—?2

ABSTRACT; A number of synthetic plezoelectrics have been devecloped
since World War 2, The manufacture and the properties of
most of these materials are reviewed in the article. Two
tartrates EDT and DKT are cmployed ag piszoelectric
materials. The first tartrate has the following formula:

- CgHy N, 0¢ the.formula f?;,DKT is'KzCQHQQG?E H,0. The
monocrystals of these substances crystallize in the C
sphenoidic system. . The crystals are illustrated.in Fig 1.
In both cases the Z axis is identical with the crystallo-
graphic axis ¢ and the ' Y axis is identical with b
crystallographic axis. The angle between X axis and
the crystallographic a .axis is 15°30' for EDT crystals
and only 517 for DKT crystals. Optically both crystals

are bi-axial., Various physical and electrical parameters

of these crystals are indicated in Table 1, The crystals
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Synthetic Piezoelectric Materials .

can be used in resonant circuits and give a quality‘

factor up to 30 000. Lithium sulphate LSH having

tho formula L'L.,S();l!l,,o 1s alao a useful piezoelectric
& - Ted B

. material. The crystal of LSH has tke form shown in
Fig 3. The physical and the electrical constants of this
material are indicated in Table 2, Sorbitol hexa-acetate;
SHA having the formula C6H806(COCH3)6 gives crystals

- which are soluble in water, . The rhape of the crystal is

“jllustrated in Fig 4 and its piezoelectric coefficients
are indicated in Table 3. This material can alsoc be used
in resonant circuits. Phosphates ADP and KDP can be used
in electro-acoustics where Rochelle salt has been
normally employed; the chemical formula of ADP is
NHQHZPOQ while that of KDP is KH,POy. Both materials

crystallize in a tetrogbnal syatem (Figs 5 and 6). The

basic properties of those matorials are indicated in
Table &, The crystals of ADP and KDP do not contain any
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‘Herystallized" water and do not easily dissoclve,
Crystals of sodium chlorate and sodium bromate can also
be used as piezoelectric materials. Elastic and
piezoelectric coefficients of these substances are
indicated in Table 5, ‘A comparison of the above
substances is given in Table 6 where the third column
indicates the electromechanical coupling coefficient.
There are 11 figures, 6 tables and 24 references,

8 of which are Czech, 3 Soviet, ‘1 German, 1 Swissand 11
English, ' » . .

ASSOCIATIONS: - Vysoka skola StFOJni ‘Liberec (Technical
4 ec) ( ivoboda and Tich§) and
TESLA" Lanskroun nopo, zavod 05, Hradec Kralove
(TESLA Lanskroun, State. Factory 05, Hradec Kralovs)
(Zelenka) '

SUBMITTED: October 17, 1959
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AUTHORS: Tichy, Jan and Zelenka, Jiri

TITLE: Longitudinal and Contod;—éhear Vibrating Piezoelectric
Resonators from Synthetic Quartz

PERIODICAL: Ceskoslovensk§ Sasopis pro fysiku, 1960, No 4,
: pp 328-332 ‘

ABSTRACT: To verify their properties, measurements were made on
longitudinallylvibrating narrow XYt_  -cut rods (for
p = 0° to 5°) and square-shaped DT-cut plates (Yx452°30,)
Two sets of resonators were produced, one was made of
natural and the other of synthetic quartz single crystals.
All the synthetic quartw specimens were produced from a
single monocrystal weighing 0.8 kg and grown from a
germination in the form of' a plate,with the thickness
in the direction of the Z-axis, at a temperature of
300-350°C and a pressurs: of about 400 atm. Data of the
resonators are given. The oscillations were generated
Card 1/4 by means of a Heegner oscillator for which it could be Vf//
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Longitudinai and Contour Shear Vibfatihg'PieZOelectric Resonators
from Synthetic Quartz’ ' ’ SN

assumed that it excited series resonance in the quartz
crystal., Care was taken that in generating the
oscillations the veoltage of the rosonator should be as
low as possible and that it should have a purely
sinusoidal characteristic. 1In measuring the temperature
dependence the resonators were sealed into evacuated
glass ampoules, which were placed into an airstream which
‘could be heated or cooled as required; the measurements
were carried out with an accuracy of # 0.5°C for at

least 20 mins. The results of the measurements are
described and discussed. The results proved that the
piezoelectric and the elastic properties of synthetic
single quartz crystals grown from germinations of the

Z cut are fully satisfactory and such crystals are
suitable for generating longitudinal‘and‘contour shear”
,Vibrating'piezdeléctriG-resonators. The slight differ-
“ehces in the location of tho peaks of the parabola of the
temperature dependence of the frequencies of narrow L{//F
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Longitudinal and Contour Shear Vibrating Piezoelectric Resonators
from Synthetic Quartz :

longitudinally v1brating rods can be excluded by
appropriate selection of the orientation of the cut used,
For achieving an equal temperature dependence of the

frequency of longitudinally vibrating rods of the cut
Xyt_ , it is necessary to apply in resonators with

synthetic quartz crystals an angle ¢ smaller by about 1°,

The dynamic inductance and the Q of resonators made of
natural and synthetic quartz crystals are approximately
equal., For contour shear vibrating DT-cut crystals made
of synthetic quartz, the inductance is about 4% smaller
and the Q@ i1s about one~third lower than it is for
resonators with natural gquartz crystals, Similarly, the
temperature dependence curve is shifted and the zero
temperature dependence of the frequency is achieved at
temperatures approximately 7°C lower than for natural
quartz crystals. There are 2 figures, 3 tables and 15
‘references, 2 of which are Czech, 4% Soviet, 2 German,
Card 3/4 1 Swiss, 1 Polish and 5 English. L<f///
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ASSOCIATIONS: Katedra matematiky a fysiky Vysoké Skoly strojni
v Liberci (Chair of Mathematics and Physics, Mechanical
Engineering, Technical University, Liberec) (Tichy)
and Tesla LanS$kroun, zavod 05 v Hradci Kralove
(Tesla LanZkroun, Plant 05, Hradec Kralové) (Zelenka)

SUBMITTED: January 28, 1960
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: -terminal network.
A piezoelectric resonator as an electric four-*e
Slaboproudy obzor 21 no.’_ﬁ:3§7-392 Jl",6Q. . (EEAT 10:1) .

| 1. TESIA ibnskrdun’hgrbdni podnik, zaved 05, Hradee Kralove.
' (Electric resonators) ; |
‘(Pyroelectricity and plezcelectricity) o
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Piezoelectric resonatcrs of synthetic quarta. Slaboproudy obzor 21
no.11:638-641 N '60. , (EEAT 10:2)

. 1. TESLA Lanskroun, narodni podrik, zavod 05 Hradec Kralove.
~ " (Electric resonators) - (Quartz)
(Pyroeleutriclw and pim.oeleotriouy)
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~ SVOBODA, Rudolf; TICHY, Jan; ZELENKA, Jiri

Synthetic plezoelectric materials. Slaboprovdy obzor 21 no.2:66-72
60, (EBATI 9:6)

1, Vyasoka skola strojni, Liberec (for Svoboda, Tichy)s, 2. TESLA
Lanskroun n.p., zavod Ot, Hralec Kralove (for Zelenka)
, (Piszoelsctric materials)
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Piezoelectric ﬁbrators for very low frequencies. Slab::proudy
- obgor 22 no.2x66—70 '61. oo (EEAT 10:5)

-._ IESLA Lanskroun, _ .p. zavod 05 v Hradci Kralove. ‘
(Oscillators, Crystal): (Vibratore)
L (Piezoelectric crystals) '
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Piezoelectric resonator from potassium tartratse, Slaboproudy obsor

: 22 no,7:387-391 '61,

1, TESLA Langkroun, NePoy zavod 05, Hradec Kralove,

"; %Pyro- and piazoelectricity)
: _ Potassium tartrates) .
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- AUTHOR: Zelenka, Ji¥{, Engineer
TITLE: Conference on'piezoelectricity

PERTODICAL: Slaboproudovy obzor, v. 22, no. 9, 1961, 573

TEXT: A conference‘on.piezoelectric%ty was convened on July 10-13,
1961 in Libérec, organized by Strojni fakulta Vysoké Ykoly strojn

a textiln! v Liberci (Machine Building Department of the Mechanical
Engineéring and Textile Institute ir Liberec) and the Ndrodni podnik
TESLA Lan$kroun (TESLA National Enterprise in Lan¥kroun). It was
attended by 80 Czechoslovak, 5 Soviet, and 3 Hungarian experts;

the Soviet delegation was headed by Academlcian A.V, Shubnikov,
Director of the Institut Kristallografii (Institute of Crystallo-
graphy) AS USSR. A total of 19 contributions dealt with the sub-
Jects of peizoelectric materials, their properties, measuring tech-
nigues, etc. The opening report on plezoelectric materials was

held by A.V. Shubnikov; a report on synthetic Si single-crystals
"was held by V.P. Butuzov, USSR; a report on the influence of chem-

Card 1/3
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ical composition on the pﬁopertigslvf'piezoelectric-cergmics was
held by A. Koller of the Vyzkumny ustav elektrotechnické keramzky ,
(Research Institute of Electrotechnical Ceramics) in Hradec Kr love;
a report on measuring the frequency stabil;ty of ,etalons was held
by Engineer J. Pt&ek of the Astronomick§ dctav ¥SAV (Institute of
Astronomy, Czechoslovak AS); a report on frequency deviations of

two 8recise crystal oscillators was held by Engineer J. Tolman of
the Ustav radiotechniky a elektroniky CSAV (Institute of Radio-
Engineering and Electronic, Czechoslovak AS)4 reports on piezoelec-
tric resonator measuring were held by Candidate of SciencesS. Hypius
and J. Hangl of the n.p. TESLA Lan¥kroun, zdvod 05 v Hradei Kr&lové
(TESLA LanSkroun, National Enterprise, Plant 05 in Hradec Krélové);
reports on the effect of internal influences on piezoelectric res-
onators were held by K. Hruska and K. Kratochvilova of the Ustav
fyziky Vysoké ¥koly strojnf a textilnf v Liberci (Physical Institute
of the Mechanical Engineering and Textile Institute in Liberec); '
reports on grinding and polishing of'piq;oelecgric cuts were held

by Candidate of SciencetL. ¥olc of the Vyzkumny dstav pro mineraly

Card 2/ 3
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- (Research Institute of Minerals) in Turnov, and by L. Kynecl of the
n.p, TESLA Lan¥kroun, zdvod 05 v Hradel Krdlové (TESLA Lanfkroun,
Natlonal Enterprise, Plant 05 in Hradec Krélové); a brief report

on frequepcy meauring with an Si ball was held by J. Kraus of the

V?zkumni ustav pro mineraly (Research Institute of Minerals) in

Turnov; a report on the orlentation of resonators with zero tem-

perature coefflcients was held by K. Dad'ourek of the Vysokd Zkola

strojnl a textilnf v Liberci (Mechanical Engineering and Textile

Institute in Liberec); and a report on various types of pressure

gages was held by g, garoun'of the Vyzkumn§ dstav potravianskich

a chladicich stroju (Research Institute of Food-Processing and

Refrigerating Machines).
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" AUTHOR:  Zelenka, Jif, Engincor
TITLE:s € Piezoelectric Resonators for Very Low Irequencies
PERIODICAL:  Slaboproud§ obzor, 1961, Vol. 22, No. 2,

pp. 66-70 '

TEXT: For the frequency band from 1 to 3 kc/s piezoelectric
resonators are in-the form of two crystal slabs attached to
each other in such a way that the voltage applied to the
electrodes results in the elongation of cne of the slabs and
the contraction of the other., For the resonators operating
above 3 kc/s, the slabs are almost square in cross-section
and the electrodes are attached to either 4 or b6 walls of

the crystal. The frequencies above 8 kc/s are covered by

the resonators, which are in the form of thin slabs, In this
case, the flexural oscillations are produced by means of U%
4 electrodes situated on 2 parallel surfaces of tne crystal,
In general, the frequency range between 1 and 10 kc/s is based
on the resonators which operate in the flexural oscillation
mode. A resonator of this type can operate at its h-th

Card 1/5
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resonant frequency and it can be represented by an equivalent
electrical circuit, having the form of a bipole, a tripole

or a quadripole. In determipning such a circuit it is
necessary to know 4 parameters, namely, the series resonant
frequency f y dynamic inductance 'Lh s ratio of the static

and dynamic capacitances CO/Ch and the equivalent series
resistance Rh or the quality factor Q, - The resonant

frequency of. flexural osclllatlons of rods or narrow slabs

can be expressed by (Ref, 5)
2 .

: . 1 , _ v

e o e ~ (3)

h - : -
' kn—VEE . siie ,

where 7531' is the quhlus of elasticity of the.crystal
in the direction of its length {., p is the ratio of the

Card 2/5
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crystal thickness t to its length (if the flexural
oscillations occur in the direction of the thickness) or the
ratio of the width b to the length if the slab oscillates
in the direction of the width; Q is the density of the
crystal and h denotes the order of the oscillation. The
magnitude of the coefficient m which is dependent on the

ratio p , was theoretically derived by Mason (Ref, k), The
values of this coefficient taken from Mason's work were used

to calculate the resomant frequency as a function of b/e

and the results are given in a figure together with corresponding
experimental curves, Reasonably good agreement between theory
and experiment can be observed, The inductance and the
capacitance of the equivalent electrical circuit of a resonator
operating in the vicinity of its principal flexural resonance

can be evaluated from the formulae derived by Keller (Ref. 3). J<
The gquality factor Q of the resonators is dependent on the
density of the medium in which the resonator oscillates. The
effect of air pressure on Q was investigated experimentally
and it is shHown that it is desirable to keep the resonators

Card 3/5
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in vacuum in order to achieve a high Q .  The temperature-
frequency dopendencoe of the resonators was also investigated
and it was found that a parabolic dependence of frequency on
temperature could be achieved for all the types of resonator.
The flexurally operating resonators for the frequencies from
1l to 10 kc/s are normally used as stable frequency sources,
In general, the resonators are connected as bipoles or, more
often, tripoles., A typical oscillator circuit with a
resonator connected as a tripole is shown in Fig. 7. 1In

this the piezoelectric element, which is connected between
the anode and grid circuits of the tube, represents a narrow-
band filter whose bandwidth can be adjusted by means of the
variable capacitance CB‘. “In. the extreme case, it is possible

to obtain the bandwidth almost equal to the “"distance'" between
the series and parallel resonances of the resonator, At the
centre frequency of the fil*er the phase shift between the
torminals 1-3 and 2-3 is 180% so that the condition HOCOSHATY
for the oscillation is achieved.  The flexurally oscillating

;Card 4/5
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resonators are very useful at frequencies betwosoen 1 and

- 10 ke/s but. their Q and long-term frequency stability
are poorer than those of longitudinally or shear-type
osciliating crystals.  There are 9 figures, 2 tables and
11 references: ' 5 Czech and 6 non-Czech.

ASSOCIAT;ON:, Tesla Langkroun, n.p., zavod 05 v Hradci Krélove
(State'Establishment-Tesla Lanskroun, Fadory 05 °
" at Hradec Kralové) )

SUBMITTED: August 16, .1960
v
. Obr. 7. Bchéma zapojon
. -~ oscildtoru s ohy
' ‘ ' kmitajfcim rezondtorom
Card 5/5 = ) ' o v tHpblovém zapojent.
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AUTHORS Rratochvilova, K., Tichy, "J. and Zelenka, J.
TITLE: - Influence of radiation eon the properties of

niezoelectric resdnatorw

PERIODICAL: Ccskoslovensky casopls pro fyslku, Tno.2, 1962,
: » ©aikko3s1 ‘ :

TEXT: 'The effect of radiation on piezoelectric oscillators ,
is one of the environmental influences which are becoming i
important as demands on the accuracy and stability of crystal Vj
oscillators. increase. The authors briefly review the field of |
radiation damage in solids in general and in piezoelectric

crystals in particular, before describing their own experiments

on oscillators from natural quartz and from DKT. The source of
‘radiation was either Co-60 or X-rays from a copper target at

35 kV. No change was detected in the longitudinal vibrations of
quartz oscillators cut in the XYa_.zo direction due to

irradiation by several hundred r iunits of A~rays and up to 10) r
units of y rays, This result is in agreement with published

Card 1/3
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‘results. On the other hand, the torsional vibrations of type BT -
quartz-crystal-oscillators with orientation YX{y 0gp' at about . . R
15 Mc/s were influenced by irradiation. Irradiation by up .to -
105.-x 103 T of X~rays gradhally reduced the resonance frey, ucncy'
.+ from over 13514 ke ‘to:under 13510 ke, The reduction in ‘the "5
“resonance frequency tended’to; saturate. -A-similar osc1llator
with a resonance frequency of 10 Vc/sec was drradiated by up to
105 r of y-rays. This irradiation reduced the resonance
frequency only very slightly and barely influenced the
temperature~dependence of the freqguency. Similar results were' )
-obtained with oscillators of the type AT with orientation B -
YX{.3501¢' . The influence of X-rays on oscillators made from - ’
DRT was. studied on samples cut in the XZa 701 origntation
at about 100 ke¢/sec. Irradiation with abou 3 x 167 r
reduced the resonance frequency by 4-5 cyclos if the crystal
was scaled in a glass envelope and by about 12 cycles when
irradiated in the open. No change in the temperature-dependence
of the frequency was detected. - It appeared that irradiation

. Card 2/3%
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was more effective if carried out while the crystal was
vibrating., The theoretical interpretation of the above results
has not yet been clarlflcd .
There are 3 flgures. e )
ASSOCIATLION: Tesla Lanqkroun. zavod 05, Hradec Kralove (J,Zelenka)
(Tesla Lanskroun, Factory 05, Hradec Kralové)
Katedra matematiky a fysiky V8ST, Liberec (K.Krat-

ochvilova and J. Tlchy)
(Department of Mathematlcs and Phy51cs. VSST

leerec)

SUBMITTED: November 30, 1961'
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AUTHUR. Lelenka,~£:
P]TLL. The Q~fnctor of cuntaur modes 01 vibration of ' : é?f

plQZOPlcctrlc rosonato;5

PBRIouchL: CeSko%lOVenbky casopls pxo fybiku. no.2, 1y62
182-183 .

TEXT: The use of plczoelertrlu resonators in high-precision
oscillators often requires .a high Q~factor and high stability of

the resonance frequency of the resonator, The author considers
frequencies between 60 and 150 kc/soc. The Q-factor of rod- 5,)
shaped quartz resonators of orientation XYt_so "and thickness “”1
above 0.9 mm is usually about 130 .000. The Q-factor can be

increased by optically polishing the surfaces. With a resonator

of dimensions 350 x 5 x 1.2 mm, at 22 ©°C, a Q-factor of up to

220 000 has been -achieved. . Quartz iresonators of type DT,

vibrating in contour shear modes, a qQ-factor of 220 000 can be
achieved even with ground faces. The highest values of U -are,
.however, attainable with GT-type resonators,  An optically

.polished resonator of this type, w1th thickness 1,2 mm and
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reLonancg frequency 100 kc¢/sec, can have a Q value up to
at 22 °C. The O-factors for resonators cut from DKT
are altogether lower. The (~factor is usually ‘rather dependent
upon temperature,  However, this deépendence can be decreased by
suitable methods of mounting.  The high Q-valueg themselves can
only be achieved if the crystals are corrcctly mounted. '
There are 2 figures,
~n50CIATION: Tesla Lanskroun, . avod 05, Hradec hralove

(Tesla Lanikroun, - factory 05, urndoc Kralove/

" SUBMITTED: November 14, 1961

- The Q~fadtor'of.contour‘mddes ces
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© AUTHOR: - “zelenka, J.

TUILE: Contribution to the equivalent circuit of piezo-

- electric resonators, taking into consideration the

inflience of secondary resonances

PERTORTCAL:  Ceskoslovensky éasopis pro fysiku, no,2, 1962, 186-187
TEXT A possible method of simplifying the equivalent ] L
circuit of a piezo-eclectric resonator in a certain, arbitrarily ﬁl;f
‘chosen, frequency range is presented. The. equivalent circuit l
is considered in theé form of a two-pole network consisting of a
finite number of series resonance circuits, a frequency-dependent
capacity and a frequency-dependent resistor connected in parallel.
The individual series resonance circuits, the resonance
frequencies of which arc.outside the frequency range under
consideration, are substituted in the simplified equivalent
circuit by an admittance, the real part of which can be considered
as expressing. the conduqtivity'of the-frcquency—dependent
resistance, whilst the imaginary part can be considered as the
frcquency-depéndent’capncitance.» The high quality factor. of the
Card 1/2 - v : ' ! :

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5

T s M S PR R

~ Contribution to the equivalent ... Z2/037/62/000/002/015/015

E073/E535
pieza-electrie rosonator allows digregarding the real comnonent ' i
of the admittance and taling ioto considoration the influence of >
distant resonances by means of the frequency-dependent capacitancae. j

- Pepending on the position of the reseonance, this capacitance will
be pougitive or negative and will increasae or lowoer the static
capacitance of the resonator, The possibility of applying the
here given interpretation of the natural resonances of the piezo-
clectric resonators in an equivalent circuit was experimentally
verified. for type GT quartz resonators, »

ASSOCIATION: Tesla Lanékroun, zavod 05, Hradec Kré%ové
' (Tesla LanSkroun, Plant 05, Hradec Kraloveé)

SUBMITTED: - November 14, 1961
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29,2500 (1063,M45,452)
AUTHOR: Zelenka, Jiri, . Engineer . ‘
TITLE: On the electrical equiValont circuit of a piezoclectric
resonator X :

PERIODICAL: Elektrotechnick{ gasopis, no.3, 1962, 142-154

TEXT: The author derives a simplified equivalent circuit valid
in the neighbourhood of a resonance of a piezoelectric crystal,
differing from the usual circuit in that the parallel capacitance
is not the low-frequency shunting capacitance of the electrodes
but a function of frequency, which may take on both positive and
negative values. ‘Formulae are given which follow measured
curves very closely, employing a few parameters measured at fixed
. frequencies. There are 9 figures, .3 tables and 13 references: UX/
‘8 Soviet-bloc and 5 non-Soviet-bloc, ‘The four references to
English language publications read as follows: Ref,2: Cady W.C.,
Piozoelectricity., McGraw-Hill Boolk Comp,, New York-London, 1946;
Ref.h: Mason W,P, Bell Syst. Tech. Journal, v.l3, 1934, 405;
Ref.5: Mason W.P., Electromaechanical Transducers and Wave Filters.
D. van Nostrand, New York, 1946; Ief.7: Piezooloctricity,
General Post Office-Sclected Engineering Reports. Post Office-
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On the electrical équivalept ‘e : VELQO/EQGZ
Reseafcﬁ Station, London, 1957. - : o _ , L%/
. . g

o R S
ASSOCIATION: TESLA Landkroun, zdvod 05, Hradec Kralove
: ' (TESLA, Lan¥kroun, Works 05, Hradechrélove)
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xxmwocnvxmm K.; TICHY, 3.3 ZELENKA, J.

_._—d—v-—-‘——v‘—_"
: The effect of radiati on on the properties of piezoelecuric resonators,
Cs cas fys 12 no. 2:144-151. 162,

1.Katedra matematiky a fysiky, Vysoka skola strojni a textilni,
Liberec (for Kratochvilova, Tlchy). :

2.Tesla lanskroun, zavod 05, Hradec Kra.love (for Zelenka)
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A contribution to the study of electric equivdlent circuit of piezoelec~
tric resonators including the effect of secondary resonances. Cs cas
fys 12 no., 23186-187 162, . . :

1. ,Tééia I#néquun; zavod 05, Kradec Kralove.
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"4 contribution to the daterminat {on oi‘ electrical equivalent circuit
of piezoelectric resonator. El t.ach cag 13 no, 1142-154 ’62v
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AUTHOR Zelenka, Ji{ﬁ,,Engineer ‘

TITLE: Determining the attenuation decrease of narrow~band quartz
filters in the neighborhood of undesirable responses of
regonators :

PERIODICAL:  Slaboproud§ obzer, v. 23, no. 4,.1962, 201.-207

TEXT: 'The article deals with an investigation on the influence of un-
desirable responses of piezoe i tals on the attenuation response
of narrow-band quartz filters made up of crystal vibrators and capaciterse
The author states that the influence of undesirable responses upon filter
transfer characteristics constitute a serious problem in the design of
filters with mechanical resonators. These resonances cause an attenuation
decrease in the suppressed frequency range and an attenuation increase

in the bande-pass rangee. This problem is especially serious in the utili-
zation of piezoelectric resonators, ground out of monocrystals with low
symmetry, whose high degree of disturbing resonances was pointed out by

Card 1/3

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5"



| "APPROVFD FOR RELEASE: 03/15/2001 CIA-RDP86-0

ot

051

3R001964220020-5

TWEE ror AR LA TR T

| 2,/039,/62/023/004/002/010
Determining the attenuation oceo p291/D303

B.G. Bronnikova (Ref, 13 0 parazitnylkh kolabaniyakh pazoalcktricheskikh .
plastin s osnovaymi prodolnymi kolebaniyami. Izvestiya AS USSR, geriya -
fiz. XX (1956), p 251)« The attenuation decrease within the suppressed T
frequency range is characterized by a limit value,below which the attenue
ation of the filter will not decrease under influence of undegirable re- ,£5
sponsey in the piezoelectric vibrators and within a specified frequentcy
ranges The validity of this limit value was confirmed in experiments and
calculated by a method described in a paper by Je Zelenka {(Ref. 92 Slabeo~
proud§ obzor, no. 18 (1957), p 696); (Ref. 113 Ellsktrotechnick; casopiz

YIII (1962)). The limit value of attenuation can be determined from the
parameters sf the electrical squivalent circuit of the crystal vibrators

and the values of the respective filter networks, thus permitting the
ecreation of conditiong which make the infiuence of undesirable resonances

of piezoelsctric resonators tolerable from a standpoint of attenuation
characteriatics. There ars 11 figuresj 4 tables and 11 referenceai 8
Soviet-blec and 3 non-Soviet~bloco The roforences to the Englighelangue

age publications read as follows: W.G. Cady: Piezcelectricity. McGrawe

Hill Book Comps.,; New York, London 19463 Piezoelectricity (Selected Engine-~
ering Reports). London: Her Majesty's Stationery Office 1957,
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ASSOCIATION; TESLA Lanfkroun, n.p. zfivod 05, Hradec Krflové (TESLA
Lan¥kroun, National Enterprise, Plant 05, Hradec Kralové)

-SUBMITTED: December 13, 1961
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the relationship betwsen
and time is depicted in Figure 2 of
given by Equation 2 of Enclosure 2.
™he relative daily stability

Enclosure &4,

caly wp- Traeuret 1r o gnenial v onravarat TUATLe srystals placed in a vacuun in
2 e ! My e e teen wramd e ont maagirec aller
--'}’n' . T A i P M ~e - -
sret T T memems VALY s yas mmmpliudad tha' orhane assentially aflects Lne
long-term stablliity.
mea ~mzlity factsr Snoof TT avTstals wac magsurad in relation -0
amseracurs. For 07 ervstals wifth a resorance ‘requency of 10 xg,sec
wa. To_ot T Mg macolt f nnis study ave £V
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with 2 30 mm-diameter and 3,384 mm-depth, and or .
+arms of their resonance [reguen-

Giamain- andt 1,170 mm deen, vasc maasured in
2 DA

TUrvat.ooire Lo

Enclosure G,

cigs whan “ne rallus of the

! are presented in Figure 7 of

The article is supplemented by rhotographs of the resonators
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the resonance frequency of GT-cut erystals

of *he rasonance frequency of 3T cm
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