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‘ brochures of Soviet equipment

\ The brochures describe inventions for
which the Soviet patent agency L1tsent51ntorg is offer-
1ng licenses.

~a., Below-Elbow Prosthesis with Bioelectric Control.
b. ‘Semi-Conductor Thermoelectric Cooling Devices,

c. All-Purpose System of Elements for Industrial
Pneumoautomatics. '

d. Electric Integrator ETNA for Non-Stationary Thermal
Conduction Problems,

e. Magnetographic Flaw Detector Type MD-1l.

f. Electric Dialing Unit.

g. Supersen51t1ve Highly Stabilized Broad Band
Radioreceiving SHF System with a High Degree of
Selectivitye

h. Thermoelectrical Refrigerating.
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NIEKTPOMHTECPATOP STHA AN PENEHMA 3AIAY
HECTALMOHAPHOW TENACTIPOBOIHOCTY

NAEKTPOUHTErpaTop HTHA NpeacTasnser coGon sleKTpaYe—
CKOe MOJCNUDYXNeE YCTPOWCTBO C CETKOW M3 OMHYECKHUX COMpO-—
THBJIGHUN, TpelHas3HaYeHHOS AJlsi pemeHus AuphepeHlrdaIbHbIX
YypABHEHHWY B UYacTHHX NPOMSBOAHHX HECTALUOHADHOI'O TENJOBOrO
COCTOSiHAA BIEMEHTOB KOHCTDYKUUY,

PesyJbTATH DENEHHs 3aJad HeCTalOHapHOM TETONPOBOHO~
CTH 2BTOMATHUECKH DECMCTPUPYWTCH C MOMOMBKO MHOT'OTOYEYHOrO
caMonumymero npudopa., .

C TIOMOHBK BJEKTPCHHTErPATOpRA MOKHO MCCAEIOBATh HECTa—
IMOHADHOE TENOBOE COCTOAHUE BDJAEMeHTOB KOHCTDYKLMA IIDH
CIeLYKUHUX YCACBUSAX:

COBMECTHHY KOHBEKTUBHHI ¥ JYYUCTHA TENJOOGMEH,

MHOrOCJIORHAS CTEHKa ILAOCKOH, HHHMHAqueCKOﬁ Uan
cheprueckor $OpMH;

HaJMyde BHYTDEHHErO TEIVIOBHISTEHAS ¥ $as30BHX peB—
pamenun ;

HAaJAuve M3MeHEeHWs TENIOPU3UYEeCKUX NapaMeTposB MaTe~
puala W [PAHWYHHX YCJAOBUH,

JIEKTPOUHTErPaTOp SBISETCH YHUBEPCAJIbHBM, HeAOpOPHM
MAJOraGapUTHEM TpUSOpOM HACTOJNBHOrO THna, [puéop uB3ro-
TABIMBAETCS U3 CTAHIAPTHHX AeTaled, Ha 6ase CEepuiHbX
MHOIOTOUEYHHX CaMONHUCILEB,

B orJMuMe OT BJCKTPOHHBX UMPPOBHX MamuH, FCIOJIb3YCMHX
LA DEmeHdAd YKasaHHHX BHme 3aad, BHGKTPOHHTePpaTOp ITHA
He Tpe6yeT CheldalJbHOrO NpOrpaMMUpOBaHUS ¥ 3HAYATCJIBHO
Npome B W3rOTOBJEHUAM ¥ BKCIYaTalldn NpW TOYHOCTR, YAOB-
JeTBOpAKNEH TPeGOBaHUAM HHXCHEPHOW TPaKTUKY,

cony >N TIAL
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3aMepHTeabHaA YacTb PEPUCTPUPYKMErO NPHGOPE BJEKTPO-
MHTErPATOpa VMEET OpUIMHANBHYI KOHCTPYKLHKW, YTO yCTPaHS-
€T HEOOXOAMMOCTDL TDUMEHEHUR BHCOKOCTAGUIbHNEY HCTOYHUKOB
[IATaHUS UBMEDUTENBHON CXEMH U OGECleunBaeT BOBMOXHOCTE
PErACTpali OTHOCUTENBHOV BENWYMHE MCKOMOR (YHKLMHM, Pe-
PUCTDUPYKNAY NPUGOD TAKKE UCHONBIYETCS NS HacTpORKHU
CONPOTUBJEHUA 33/1aH4s ( BHAAUM) DPAHUYHHX YCJOBHI,

bJAarogaps pErucTpalMi HA AWarpaMMHOR GyMare KDHUBBX
PACHpPE/SNICHAsT TEMIEDATYDPH B 3aBUCHUMOCTH OT BDEMEHH,
SHAUNTEJBHO YCKODAETCA M OGJEryaeTcs NpOLece pemeHns,

Pa3patoTaHHas TexXHHYECKAas JOKYMEHTalUs Ha NpUoop
NO3BOJAET OHCTPO Opr'aH#30BATH NPOU3BOACTBO BJEKTPOUH-
Terparopa HTHA,

HIEKTDOUHTErPATOP CMOXET HalTu mupoKoe pacnpocTpa-
HEHHE B NIDOCKTHHX, WMCCJEAOBATE]BCKUX ¥ YYEGHHX Yypex—
ACHUAX, B 3aBOACKUX Ja00paTOpusix MpH DEmEHUH TENJIOBHX
387ad, BCTPEYAKMUXCH BO BCEX OOMACTAX TEXHWKH ( TEIJIO~
SHEPre€THKa, CTPOUTEIbHAs TEeXHHMKA, XUMHYECKas NpPOMHMm-
JEHHOCTH, MamMHOCTDOEHME U T,X,), & TaKKC U I pe-
MEHNs pafia APYruX 3a734 U3 CMEXHHX O6JacTel ( Teopus
AngPysun, UAPOAMHAMUKAE U Zp,) . _

[lo zampocaM 3akasuuka B/Q "JMUEH3MHTOPD! MOXET Hallpa-
BUTb BHCOKOKBAJHQUUMPOBAHHHX CHELHANACTOB IS OKA3AHMS
TEXHUYECKON TIOMOmM TIpH OpraHu3alve NPOU3BOACTBA ¥ A
O0YyYEHUsT MECTHHX CIEeHHAJIUCTOB, ,

EANHCTBEHHEM NpPOZABUOM JHLEH3WKA Ha, UBrOTOBJIEHHE, KC~
NOJNb30BaHHE ¥ TIDOZAXY BICKTPOMHTErparopa HTHA sSBAseTcs
B/0O "JMLEeH3URTODI!,

Bami s3anpock HalpabJsafite mo azpecy:

¥ockea '-200, Cmosenckas na, 32/34,B/0 "Iuyensummopyn
TererpadHuil ajgpec: Hocrsa Juyensummop
TenedoH: 44-271-88 |

Corwrppror g
no. JHBIGN DT
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ELECTRIC INTEGRATOR 3THA FOR NON-STATIONARY
. THERMAL CONDUCTION PROBLEMS

The electric integrator JTHA is an electric simulator with a net
of ohmic resistors which is intended for solving partial differential
equations describing non. stationary thermal processes in construc.
tion elements.

The solutions of non. stationary thermal conduction problems
are automatically recorded by an automatic multiple. point recordet.

The electric integrator may be used for investigating non. sta.
tionary thermal processes in construction elements under the follow.
ing conditions;

simultaneous convection and radiant heat exchange;

flat, cylindrical or spherical multi. layer wall,

internal heat irradiation and phase conversions;

variations of thermal physical parameters of the material and
of boundary conditions. :

The electric integrator is a cheap general.purpose small.size
table. mounted instrument, The integrator is assembled from stan.
dardized parts and employs commercially. produced multiple.
point recorders,

The advantages of the JTHA electric integrator over electronic
digital computers used for solution of similar problems are that
the integrator does not require a special operation programme and
‘< easier to manufacture and in operation while its accuracy meets
the standard requirements,

The construction of the measuring system of the integrator
recorder is such that it requires no high. stability power supply
and permits recording of the relative value of the calculated
function, The recorder is also used for setting the boundary condi.
tions of problems,

Charts of temperature. versus.time variations produced by the
integrator make for an easier and quicker solution, -

Thoroughly detailed technology makes it possible to start the
manufacture of the electric integrator YTHA within a short
period of time.

"0 sy
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The integrator can be used in research, development and educa.
tional establishments and in factory laboratories for the solution
of various thermal problems encountered in heat.power engineer.
ing, construction engineering, chemical industry, mechanical
engineering, etc, and also for solving a number of other problems
in the allied fields (diffusion theory, hydrodynamics, and
others), :

At the request of the Suyers, V/0 "Licensintorg" may provide
qualified experts for rendering technical assistance in integrator
production and for training local personnel,

V/0 rLicensintorg" has the exclusive right to sell licences for
the manufacture, use and distribution of the electric integrator

oTHA,

Please, write to; V/0 "Licensintorg", Moscow G.200,

Smolenskaya square, 32/34.
Cable: Moscow Licensintorg

Telephone: 44-21-88
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3 ELEKTRO-INTEGRATOR, 3THA ZUM LOSEN VON AUFGABEN
DER INSTATIONAREN WARMELEITFAHIGKEIT

Der Elektro. Integrator OTHA ist eine mit einem Hetz aus Chmschen
Widerstanden ausgeriistet Modelleinrichtung, die zum Bestimmen der
partiellen Ableitungen von Differentialgleichungen des instationdren
Warmezustandes von Konstruktionsteilen dient, -

Die Ergebnisse beim LLdsen von solchen die instationdre Warme.
leitfahigkeit betreffenden Aufgaben, werden automatisch durch einen
Vielfach. Selbstschreiber registriert,

Mit Yilfe eines Elektro. Integrators kann der Wdarmezustand von
Konstruktionsteilen unter folgenden Verhdltnissen erforscht werden:

gleichzeitiger Warmeubergang durch Konvektion und Strahlung;

mehrlagige ebene, zylindrische oder sphdrische Yand;

innere Yarmeentwicklung und Phasendnderung;

‘Anderung der thermodynamischen Werkstoff. Parameter und
der Grenzbedingungen,

Der Elektro. |ntegrator ist ein Universal. Tisch.Kleingerdt, Das
Ger&t wird aus Standardteilen, die auf Basis von reihengefertigten
Vielfach. Selbstschreibern hergestellt wurden, zusammengebaut, Der
Integrator ist nicht teuer, ‘

Im Gegensatz zu Elektronen. Ziffernrechenmaschinen, die auch
zum | Ssen obenerwdhnter Aufgaben verwendet werden, verlangt der
Elekfro. Integrator NITHA keine besondere Programmierung und ist

bedeutend einfacher herzustellen und zu bedienen, obwohl seine
. L8sungsgenauigkeit vollkommen den von den |ngeneuren in der
Praxis gestellten Anforderungen genigt,

Der Mefteil des Elektro.|ntegrator. Schreibers ist originell
gestaltet, Hierdurch werden hochstabile Speisequellen fur die -

. MeBschaltung Gberflussig und trotzdem konnen die Bezugswerte der
gesuchten Funktion aufgezeichnet werden, Der Schreiber wird auch
zum Abstimmen der Sollwert. Widerstdnde, die die Zrenzbedingungen
bestimmen benutzt,

Der Proze} der Aufgabenidsung wird durch das Aufzeichnen auf
einem Diagrammstreifen der Temperaturverteilungskurven als Zeit.
funktion bedeutend beschleunigt und erleichtert,

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :
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technischen Unterlagen kann die Fertigung des Gerdtes schnell
qufgenommen werden,

‘ Der Elektro. Integrator kann weitgehendst in Entwurfbiros, For.
schungs. und Lehranstalten sowie in Werklabors beim [ §sen von
wadrmetechnischen Aufgaben auf allen Gebieten der Technik (Wdrme.
energetik, Bauwesen, chemische Industrie, Maschinenbau usw,),
aber auch beim | &sen einer Reihe anderen Aufgaben aus Grenzgebie.
ten (wie Diffusionstheorie, Hydrodynamik u,a,) eingesetzt werden,

Auf Kundenwunsch kann V/0 "Lizenzintorgr hochqualifizierte
Fachleute zur technischen' Hilfeleistung beim Einrichten der Pro.
duktion und zum Anlernen von Fachkréften an Ort und Stelle zur
Verfigung stellen,

V/OrLizenzintorg" ist der einzige Verkdufer von Lizenzen fir
Fertigung, Nutzung und Verkauf von Elektro. |ntegratoren ATHA.

Sitte senden Sie |hre Anfragen an folgende Adres se;
Moskau G+200, Smolenskaja P!z32/34)V/O *|_izenzintorg"

Drahtanschrift:; Moskau Lizenzintorg

Fernruf; 44-27-88

O D T A Y
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INTEGRATEUR ELECTRIQUE 3THA POUR
LA SOLUTION DES PROBLEMES DE TRANSMISSION
v DE LA CHALEUR NON-STATIONNAIRE

L’intégrateur électrique 3THA représente un calculateur élec.
trique analogique avec une grille de résistances ohmidues prévu pour
la solution des &quations différentielles aux dérivées partielles de
I'état thermique variable des éléments des constructions,

Les résultats de la sclution des probldmes de transmission de la
chaleur non. stationnaire sont automatiquement enregistres aux moyens
d'un appareil enregistreur multicourbe,

|’intégrateur électrique permet d*étudier |*état thermique variable
des &léments d'une construction dans les conditions suivantes;

" échange de chaleur combinée par convection et rayonnement;
paroi hétérogne plane, cylindrique ou sphérique;
présence de dégagement de chaleur interne et de changements
de phase; .
modification des paramdtres thermophysiques des matériaux
et des conditions aux limites,

L’intégrateur électrique est un appareil universel de table a en.
combrement réduit, | 'appareil est fabriqué avec des piéces standards,
sur la base des appareils enregistreurs multicourbes de série et son
prix est modeste, '

Contrairement aux calculatrices électroniques digitales utilisées
pour la solution des probl2mes indiqués plus haut, ’intégrateur élec.
trique DTHA n’exige pas I’établissement d’un programme spécial, I
est beaucoup plus simple a fabriquer et en exploitation tout en assu.
rant une précision répondant aux exigences de la pratique technique,

Le dispositif de mesure de Prappareil enregistreur de |’integrateur
électrique possdde une construction originale, qui dispense de Prutili.
v sation de source d’alimentation a haute stabilité pour le schéma de

mesure et permet d’enregistrer la valeur relative de la fonction recher.
chée, L’appareil enregistreur est utilisé également pour le réglage
des résistances d'assignation c!esf)‘c?i_'\di~tiqns.‘Ii_mites,
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L SHieygisirement aes coures de répartition de la température en
fonction du temps sur le papier-diagramme accéldre et facilite le
processus de la solution, ~

La documentation technique mise au point permet d'organiser
rapidement la fabrication de I'intégrateur électrique  JTHA,

L'intégrateur électrique peut étre largement utilisé dans les
centres d'études et de recherches, pour |'élaboration des projets, dans
les {laboratoires d'usine pour la solution des probldmes thermiques,
que |'on rencontre dans tous les domaines de la technique (I’énerge.
tique thermique, le batiment, ’industrie chimique, la constructior
mgcanique etc,} ainsi que pour la solution de toute une série de
probl@mes dans les domaines adjacents (théorie de la diffusion, me.
canique des fluides etc,),

Sur demande du client V,/0 “Licenzintorgn peut envoyer des spe.
cialistes qualifiés pour |'aide technique dans ['organisation de |a
fabrication et pour la prénaration du personnel du client,

La licence pour la fabrication, {*utilisation et la vente des in.

tegrateurs électriques  JTHA est vendue exclusivement par V/N L i.
cenzintorg:, ,

Pridre de diriger vos demandes & |'adres se:

Moscou G-200, Smolenskaia pl, 32/34 V/O«Licenzintorgs
Adresse télégraphique: Moscou [icenzintorg

Téléphone: 44-21-88

wF T T
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ELEKTRO-INTEGRATOR (JTHA
ZUM LOS‘:N VON AUFGABEN DER
INSTATIONAREN WARM"L"ITFAHIG}\EIT

INTEGRATEUR ELECTRIQUE J31HA .

POUR LA SOLUTION DES PROBLEMES -

DE TRANSMISSION DE LA CHALEUR
NON-STATIONNAIRE
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VSESOJUZHOJE EXPORTHO-IMPORTNOIE OBJEDINEMIJE qy\_‘

LICENSINTORG (A7
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YCTPONCTBO AN9 nOIAWM
MEKTPUYECKUX UMNYILCOB

/{u ELECTRIC DIALLING UNIT
- =z =z

"

deun ratia; aud

GROUP 1 .
Excluded frad anematis
 qectasshilpadd

ELEKTROIMPULSGEBER

CORNBFID 1=
o v = Y

41
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DISPOSITIF D'EMISSION DES IMPULSIONS
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YCTPOACTBO A4 NOJAYYM MEKTPHIECKUX UMITYTHCOB

HA3HAYEHUE

VerpolicTBo A nogaus SJeKTPUUECKUX UMMIYJIbCOB NpefHa3HAUSHO
NpeUMyIeCTBeHHO QA UCTIOAb30BaHMsA B KayecTse TeaeOHHOo HOMEepOo.
Habuparens ¥ obecneuuBaeT NoAauy 31eKTPUYECKUX UMIYIbCOB 3aMaHHO
AaureabHocTH, Q6w BYA yeTpoficTBa NMOKa3aH Ha PUCYHKe,

{3BecTHbIe TeredoHHLIe HoMepoHabupaTea CIOXHb [0 CBOEH KOHCT-
PYKIDGL, COepXaT MHOrO feraeil, M3roToBAEHHE KOTOPHIX TPYAOEMKO i
ofpasyer 60JblI0e KOJIUYECTBO METALIHYECKIX OTXONO0B, TpedyeT raib.
'BAHAYECKOr'0 TIOKPBITHSA, LLMPOBKM, NOJUPOBKH 1 TepMOooGpatoTKy,

TpensaraeMas KOHCTPYKIMS YCTPOACTBA As NMOAAUM INEKTPUUECKMUX
MMIYAbCOB OTJMYASTCS MPOCTOTOH, NpOrpeccuBHoOit TexHoIorUei 1 BbiCo-
KUMB SKCILIyaTaUMOHHbIMY TTOKA3aTeNIMu,

YCTpoiicTBO MyXeT ObiTh M3TOTOBIEHO B ABYX BAapUaHTaX, OMH 13 KO-
TOpBIX NPEJHA3HAYEH 15 SKCIIYATali B HOpMANbHBIX KIMMATHIECKHUX
ycloBuaX mpyu Temneparype ot § 1o +50°C ¢ OTHOCHTE/bHO BIAXHOCTHIO

" BO3AyXa 0 909, npu TeMneparype +25°C, Apyrofi BapuaHT NpeHa3Haven
N KeCTKUX KAMMATHUECKUX ycaoBuit paGoThl Npy TeMnepaType OKpy-
KaWero Bo3ayxa oT - 40° 70 +50°C, OTHOCUTE/bHO/ BIAXHOCTY BO3AY-
xa fio 98¢, mpu TeMneparype +40°C. : '

OCHOBHHE [TPEMMYMECTBA

T e

“ TTpuMeHeHne B MaKCUMANbHOM CTeneHH meraneit U3 miacTMacce rno3eo-
! JMAO COKPATUTH KOJUUYECTBO. AeTaleil U3 IBeTHbX METAJIOB Ha 50%,

) " CHU3UTH CEGECTOMMOCTb U3roTOBISH!S Ha 207, MpY NMOBKLILISH{H MPOU3BO-

AUTENLHOCTH TPYAA, . o ‘
 Mckimouenue paga feraneit u y3ios, ofbeuHeHne MHOTHX geranei .

] B OfIHy, A8/0 BO3MOXHOCTb COKPATHTH KOMMUYECTRO NETANeU HA 30¢,, mpu
; 370M GOABIIMHCTBO AeTaleil pa3paboTaHo ¢ yueToM NpyUMEeHEH!S MIacT-
t

Macc (TepMOILIACTOB),

; CONFIDENTIAL
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Bec ycrpoficTBa B JBa pa3a MeHblile CYIEeCTBYIOWKUX KOHCTPYKIMil,

ycrpolicTBo obnanaer Ooablied HaneXHOCTbo AelicTBuA, ueM Ccylle-
cTBYWIIME HOMepoHabupaTeau, rapaHTuiiHbI cpox ciyxObl B 5 pas
Goablue NONOBGHBIX M3BECTHLIX KOHCTPYKIM,

OTCYTCTBHE YEpPBAKA ¥ UEPBAUHOI lECTEepHY fesaer HoMepoHabupa-
TeJb yCTouuBbiM B paboTe,

YerpoiicTBo A1 MoJauyu 3NeKTPUUYECKUX MMIYIbCOB, BhlylleHHOE
B KOJMYECTBE HECKOJbKUX THICAY MTYK, H83YNPEUHo paﬁoTaeT B Teue.
H/€E HECKOJbKUX JeT,

HoBas KOHCTDYKUMS HomepOHaﬁm])aTeJla obecneuyuBaeT BHICOKYH
TOYHOCTb MOAAYM 3MEKTPUYECKUX UMMYIbCOB, T8, HaloXHY0 paboTy
annaparypbl, |

TEXHWIECKAS XAPAKTEPUCTUKA

VIMIyabCHOE OTHOIEHNE |, . .4 vcvwvesovoaos 1,4701,8
TTpononXuTeabHOCTh 06PATHONO X042 NalbleBOro :
IUCKA, MM CEK | .. v sraecananos s o 0601060
[TpoJOXUTEIbHOCTD OFHOIO UMIlyJbca, X. cex , ,, 90-110
ConpOTUBJICHME UBOAAIMU, MOM . . v v ooowoeoes 100
TMapaHTHiHbI# CPOK CAYXOH! — YUCJIO MOJHBIX 38BO-

foB gucka, (fpy CTeHIOBbIX HCHHITAHUIX HOMEpO.

Habuparenb Bhijiepxal 6ojee ABYX MUILIHOHOB

'cpabaThiBauuii 63 cyllecTBEHHbIX U3MEHeH U na.

paMeTpoB K Hapymelus pabortocnocobHocT#) , , ... 500000
Bec, 1

D.Gﬂ.o.ﬁl.lo.l.l.l....ll‘....]‘)O

ITo 3anpocan 3aKka3uukoB B/ O "JIMISHIKHTOPI" MOXET HANMpaBUTb
BBICOKOKBAIUPUUMUPOBAHHLIX CIIEIMAIMCTOB AN OKa3aHus TexXHuuec-
KOit moMoIuK B Jese opraHu3auyy MpoM3BO/ICTBA ¥ A4 00yueHus
MeCTHbIX CHeUUatucToB, KAMHCTBEHHBIM [IPOAABLIOM JUIEH3KH Ha
U3COTOBJAEHME U NPOAAXY YCTPOiCTBA LIS NOJAUN SNEKTPHUSCKUX
UMIYAbCOB ABAseTcs B/ O "J/uuer3uuropr”,
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ELECTRIC DIALLING UNIT .

' |  PURPOSE

: _ The elactric dialling unit is intended for use as a telephone calling
device. The unit generates electric pulses of set duration, The external
view of the unit is illustrated in the Figure, -
| * The conventiona! telephone dialling units have a complex construc.
5 tion, employ many elements which require much labour for their manufac-
ture, produce abundant metal wastes, and involve galvanizing, grinding,
polishing and thermal treatment, .

The new dialling unit is distinguished for its simple construction,
progressive technology and high. aperation efficiency. :

The unit is available in two versions, One version is intended for
operation in normal climatic conditions at 0 fo 4+50° C and 90 per cent
. maximum relative humidity at +25° €, The other version is designed
! for operation in hard climatic conditions, at ~40 to +50° C and 98 per
cent maximum relative humidity at +40° C,

BASIC ADVANTAGES

The maximum use of plastic parts allowed to reduce the number of
: non-ferrous metal parts by 50 per cent, cut down production cost by
| 20 per cent and appreciably increase labour productivity.,
! Due to the elimination of many parts and units and to the substitution
| of a single unit for a number of parts, the number of parts employed
‘" for the manufacture of the device was reduced by 30 per cent, The
: predominant part of the elements are made of plastic (thermoplastic),
| The dialling unit is two times lighter than the conventional devices,
t The unit is much more reliable in operation than other devices in
current use; its guaranteed service life exceeds that of other similar
devices 5-fold,

The absence of a worm and a worm gear makes the dialling unit
highly stable in operation,

|

| - . . 7 . i ‘

| . | . . I i Pt -
e % o i - ! doo0 ea
AE Veoow. .

ol s R

| }
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.Several thousands of the electric dialling units produced in the
USSR have been reliably working during a few-year period,

The new construction of the dialling unit ensures high accuracy
of electric pulse generation which increases the reliability of the

equipment,
SPECIFICATION

Pulse ratic ,...... ceretecenes sesesrsees 1.4-18

Time of finger-actuated disc return travel mm/sec , ... 860-1,060

PUISeIengfh'mﬁlseC c--'c-oocloooooo0-.--...90—!110 .

Insulation resistance, Mohms . .. .4eeevse o s oe. 100

Guaranteed service life . number of total dis¢ windings

(in laboratory tests, the dialling unit withstood over

2 million operations without significant variations of _

the characteristics or deterioration of serviceability) , , 500,000
weighf,g aooo.aoooocoo.o“olcl. ------ et e e ]20

At the request of the Buyers, V/0 " Licensintorg" may provide
skilled experts for giving technical assistance and for training
local personnel, L | |

V/0O "Licensintorg" has the sole right of seiling licences for
the manufacture and distribution of the electric dialling unit,

CONFIDENTI AL
NO FOREIGH LISSEM
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ELEKT_ROIM'PULS'GEBER'
'BESTIMMUNG

Der Elektroimpulsgeber ist hcuptsachllch zur Verwendung als Te.
lefonnummerschalter bestimmt und gibt Elekiroimpulse mit vorgegebe.
ner |mpulsbreite, Auf Bild ist die Gesamtansicht des Impulsgebers
dargestellt,

Alle bekannten Teiefonnummerscholter haben komplizierten Aufbau
und bestehen aus vielen Bauteilen, deren Herstellung arbeitsraubend
und mit einer Menge von Metallabfillen verbunden ist, Aufierdem er.
fordern diese Bauteile einen galvanisch oufgebrcchten Mefolluberzug,
Schleifung, Polierung und Warmebehandlung,

Die vorliegende Konstruktion des |mpulsgebers ist einfach und
zeichnet sich durch eine fortschrittliche Technologie und hohe
Betriebseigenschaften aus,

Der Impulsgeber kann in zwei Ausfihrungen gefertigt werden, von
denen eine fijr den Betrieb unter normalen klimatischen Bedingungen
mit Temperatur von 0 bis +50°C und einer relativen Luftfeuchtigkeit
bis 90% bei Temperatur +25°C, und die andere fiir den Betrieb unter
-schweren klimatischen Bedingungen mit einér Umgebungstemperatur
von 40 bis +50°C und relativer Luﬂ'feuchhgkerf bis 98% bei Luft.
temperatur + 40°C bestimmt ist,

HAUPTSACHLICHE VORTEILE

Maximale Anwendung von Kunststoff. Bauteilen ermogllchte die
Anzahl der Buntmetall. Bauteile um 50% zu vermindern und hatte eine
Herabsetzung der Se!bstkosten um 20% bei gesteigerter Arbeltsprodukh.
vitdt zur Folge, -

Das Ausscheiden einer Relhe von Teilen und Baugruppen und Zusam.

menfiigen von vielen Bauteilen in einem Bauteil erlaubte die Gesamtzahl
der Teile um 30% herabzusetzen, Dabéi wurde bei Ausarbeitung der
meisten Bauteile auf Anwendung von Kunststoffen (Thermoplasten) Riick.
sicht genommen, :

NO vl SI33EM
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~ Das Impulsgebergewicht ist zweimal kleiner als dieses der gegen.
wdrtigen Bauarten,

Der |mpulsgeber verfiigt iiber eine hghere Betriebssicherheit als
diese der gegenwidrtigen Nummerschalter, Seine garantierte |_ebensdauer
ist fynfmal groger als bei allen-bekannten gleichartigen Bavarten,

Dank dem Auslassen der Schnecke und des Schneckenrades be.
sitzt der Nummerschalter eine hohe Betriebsstabilitdt,

Einige Tausende hergestellter impulsgeber arbeiten einwandfrei
schon im Laufe einiger Jahre,

Die neue Nummerschalterkonstruktion gewdhrleistet eine hohe

- Genauigkeit der Elektroimpulsgebung und folglich eine sichere Arbeit
der Apparatur, |

TECHNISCHE DATEN

ImpulsverhGitnis . .« et et v i i e i e 1,4 bis 1,8
Rickstelldaver der Fmgerschelbe,anm/sec. . 860--1060
|mpU|Sdcuer, MSEC o o 6 6 06 4 6 35 8 00060 %0 0 090-—] ]0

|solationswiderstand, MOkm + ..o vvv . 100
Garantierte Lebensdauer — Anzahl der

vollen Aufziige der Fingerscheibe, (Bei
Standpriifungen hat der Nummerschalter
Uber zwei Millionen Operationen ohne

wesentliche Verdnderung seiner Kennwerte

oder Storung der Arbensfuhlgkelt durch.

gemacht) . . .. .. cetienas ceas . 500000
Gewicht, p e v vt tev vt snaesiias «: 120

Auf Anfragen der Kdufer kdnnen vom V/Q "Lizenzintorg" hoch
qualifizierte Fachleute zwecks technischer Hilfeleistung bei der
Produktionsorganisierung und Ausbuldung eigener Fachleute gesandt
werden, V/Q "Lizenzintorg" ist der einzige Verkgufer der Lizenzen
fur Hersfe“ung und Verkauf der Elektroimpulsgeber,

CONFIDEZNTIA L
10 FOREIf.T TTRSTM
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: _ DISPOSITIF D’EMISSION DES IMPULSIONS ELECTRIQUES

DESTINATION

Le dispositif d’émission des impulsions électriques est surtout
destiné a etre utilisé comme dispositif d’appel automatique dans la
téléphonie et débite des impulsions électriques dont la durée est dé.
terminée, {.a vue d’ensembledu dispositif est représeentée sur la figure,

Les dispositifs d’appel téléphoniques actuellement en service
sont d’aprds leur construction assez compliqués et comportent en
outre une multitude de pidces dont I’exécution nécessite beaucoup de
travail tout en laissant une grande quantité de chutes de métal et
exige également toute une série d’opérations telles que: galvanisation,
rectification, polissage et traitement thermique,

La construction du dispositif d’émission des impulsions que nous
présentons se distingue par sa simplicité, sa technologie moderne et
ses excellents indices de service,

Le dispositif peut etre réalisé en deux variantes, ['une de celles.ci
prévoit I'exploitation dans des conditions climatiques normales a une
température comprise entre ) et +50°C, avec humidité relative de I'air
jusqu'a 90% & une température de + 25°C, | 'autre variante est congue
pour les conditions cllmcmques difficiles avec fonctionnement & une
femperafure ambiante comprlse entre _40 et +50°C et humidité relative
de I'air jusqu’a 98% a une température de +40°C.

AVANTAGE ESSENTIELS

L’emploi poussé au maximum de pidces en matiére plastique a
‘ permis de réduire de 50% le nombre de pidces en métaux non ferreux
y et d’abaisser le prix de revient de 20% tout en cmehorqnt la produch-
vité du travail,

A la sune de I'élimination de toute une série de piéces et groupes
ainsi que grice a la réunion des pidces en ensembles monoblocs e
nombre de celles.ci a été réduit de 30%, il faut en outre noter que la
plupart des éléments a été réalisée  en tenant compte de I’utilisation
des matidres plastiques (thermoplastiques), -

TR
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Ce dlsposmf est de deux fois plus léger que ceux qui sont en
service & I'heure actuelle, - »

e dispositif présente par rapport aux dispositifs d’appel connus
une sécurité de fonctionnement bien supérieure et son délai de vie est
cing fois plus long que celui des constructions analogues ucfuellemenf j
en service, :

L *absence de roue et vis sans fin communique § I’ensemble d’appel
automatique une remarquable stabilité de service,

Ce dispositif d’émission des lmpulsrons electnques a été fobrque

en quelques milliers d’exemplaires qui voila déja plus:eurs années
fonctlonnent sans aucun défaut,

La nouvelle conception de I'appel automatique assure une remar.
quable précision de débitage des impulsions électriques, ce qui veut
dire que |'appareillage fonctionne dans d’excellentes conditions,

CARACTERISTIQUES TECHNIQUES

Rapport d'impulsion . + v e v i 00 i v o s X
Durée de retour du cadran d’appel,

-
*
*
-
-

de ],4 (‘I 1:8

MM/Soocoioooooigooolaooat---....- 860—]060
Durée d’une impulsion, m s .0 ev o« ... 90-110
RéSiSfOnce d'iSO!ement’ MOth I ]00

Durée de la gdrantie de service en nombre
de. cycles complets du cadran (pendant
les essais au banc le dispositif d'appel
d subi plus de 2 millions de manoeuvres
sans que les paramdtres se modifient d'une
fagon sensible et sans qu'il apparaisse des ' .
 défauts de service quelconques) .. ... . ..., 500000
Poids, gevscecivsansnssnnose o ,,0.. 120

Sur demande du clignt V/0 «Licenzintorgs peut fournir des specia.
{ listes qualifiés dans le but d’apporter une assistance technique a ’or.
‘ ganisation de la production et & la formation des techniciens sur place,
Le seul fondé de pouvoirs pour la vente des licences de fabrication
‘et de vente de dispositifs d'émission des impulsions électriques est
V/O aLicenzintorgy, :
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Bamu 3ampocH mampaBasifiTe 110 azpecy: ' :
¥ocxsa I'-200, Cuosemcxad na. 32/34,B/0 "J_queu.sumzopz L
TenerpadpHHA azgpec: Hocksa ﬂuuensumwpz

Tenedpon: 44-21-68

.y ,,

. Please, write to: V/0' L:censmrorg , Moscow G- 200
Smolenskaya square, 32/34. :
C a b I'e: Moscow Licensintorg

Telephone: 44-2]-88

Bitte senden Sie ihre Anfragen an folgende Adresse:
Moskau G-200, Smolenskaja Pl. 32/34,v/0' L:zenszorg

Drahtanschrift: Moskau szenszorg

Fernruf: 44-21-88

-

{ Priére de diriger vos demandes alladresse:

% Moscou G-200, Smolenskcua pl, 32/34 V/O L icenzintorgs

. Adresse 'relegrcg: ique: Moscou L:cenzmrorg
Téléphone: 44.21
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GENERAL

Advances in the oil and gas industry are inconceivable
without the ever growing mileage of pipelines.

In the Soviet Union the length of large-diameter trunk gas
pipelines has increased from 2,270 km in 1950 to 25,260 km
in 1962.

For the most part welded joints in long-distance high-pres-
sure gas pipelines, such as those laid from Stavropol to Moscow
(1,300 km), from Serpukhov to Leningrad (813 km) and from
Dzharnak to Tashkent (767 km), were tested by a magneto-
graphic flow detection method — a very efficient technique.
Indeed, this technique has now become predominant on the gi-
gantic Bukhara-Urals gas pipeline 1,020 mm in diameter, being
over a distance of over 4,500 km.

Apart from gas and oil pipelines, magnetographic flaw detec-
tion has found a broad field of application in the erection of
fuel-fired power stations, refineries, city gas and district-
heating schemes, oil storage tanks and other sheet metal weld-

.. ments.

\  The magnetographic method is a variety of magnetic flaw
detection. This technique differs from the other modifications in
that the local flux-leakage fields resulting from hidden defects
are recorded on a magnetic tape which is placed on the surface

) of the welded joint being tested.

The magnetic tape is similar to the one used for sound
recording, but has a greater width.

In a test the tape is tightly held against the surface of the

weld. ‘

The tape may be either kept in a file, or erased for repeated
use.

The magnetographic method is capable of revealing micro-
scopic flaws in welded joints, such as cracks, poor fusion,
strings of pores, and slag inclusions. - .

3
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OPERATING PRINCIPLE

The Magnetographic Flaw Detector Type M-11 (Fig. 1) has
been designed to test welded joints made by the manual submer-
ged-arc process, the semi-automatic and automatic shielded-arc
process, and by gas welding. :

The instrument is remarkable for its performance: using it,
a single operator can test 250 to 300 m of welded joints in plate
or 60 to 70 joints on pipes 720 to 800 mm in diameter.

A mangetographic test consists of two operations: :

1. The welded joint to be tested is magnetized to saturation,
and a tape is applied to its surface for recording.

2. The tape is played back by means of a cathode-ray tube for
observation of the flaws thus recorded. '

The first operation is performed by means of either disc
magnets or solenoids.

Disk magnets are mainly resorted to when testing welded
joints in plate or large-diameter pipes and reservoirs, A disk
magnet (Fig. 2) is energized either by a rectifier (under sta-
tionary conditions) or by a standard storage battery such as
shown in Fig. 3 (under field conditions), fitted with a magnetiz-
ing current regulator.

Solenoids have proved convenient in testing circumferential
seams on pipes of small and medium diameter. Solenoids are
energized by a capacitor through a discharger.

The defects recorded on a tape are played back by a contact
method. ' :

The tape records are played back in the magnetographic flaw
detector proper. '

Until quite recently use was made of pulse-type flaw detectors
in which the defects recorded on a tape were shown as spikes of
the electron beam on a c.r.t. screen. Their size and shape would
give an idea of the nature and size of flaws in welded joints.

The cathode-ray tube employed in the MJI-1] produces an
image of the welded joint and of the defects detected in it.

The image is an exact replica of the defects both in shape and
length. The density of black spots on the image gives a measure
of the defect’s depth. Should the welded joint have rough defects
(such as cracks, poor fusion to over 10 per cent of the work’s
thickness, strings of pores and deep-seated slag inclusions), a
pilot lamp will light up on the panel of the instrument.

In a playback, the tape is threaded into the tape feed mecha-
nism of the instrument so that it is transported past the repro-
ducing heads. At the same time an im ge of the weld is produced
on the screen of the c.r.t. ' _

Records can be played back and, consequently, welds can be .
examined either continuously or frame by frame. The long-after-
glow c.r.t. makes it possible to watch the picture for 15 sec.

4
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| . Fig. 1. General View of Magnetograohic Flaw Detector Type MI-11 with
Type Moving

Fig. 2 Disk Magnet Used in Testing ~Circumferential ‘Seams on’ Large-
Diameter Pipes '
’ 5
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Fig. 3. Storage Battery Ccmplete with a Current Regulalor for Use with a
Disk Magnet

K

Fig. 4. Magnetographic Flaw Detector Type MJ-11 Complete with a Photo-
graphic Attachment

6 .
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Fig. 5. A Weld Free from Defects - (the.. picture .omly shows the edges
of the weld)

' Fig. 7: Longitudinal Crack’
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Fig. 10. Inside View of a Mobile Laboratory

CONFT T"HTIAL

Declassified in Part - Sanitized Copy Appro‘v'ed for Release 2014/01/09
CIA-RDP80-00247A001601000001-1

Ca v o maeemo o

ot

3



Declassified in 'Part - Sanitized Copy Approved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1 * = .

When necessary, the operator can conveniently take a photo-
graph of the selected irames, for which purpose the flaw detector
may be furnished complete  with a photographic attachment
(Fig. 4). Examples of oscillograms obtained with the Type
MI-11 are shown in Figs. 5—9.

Under field conditions the Type MI-11 may be set up in a
mobile laboratory built into 2 vehicle. The laboratory (Fig. 10)
has all that is necessary to power the flaw detector and the
magnetizing devices with both D.C, and A.C, and the requisite
auxiliary equipment.

In a mobile laboratory the flaw detector is mounted on a
specially designed spring suspension.

The mobile laboratory adds to the comfort of the operator
and speeds up magnetographic inspection about two-fold.

Here are the high lights of the Magnetographic Flaw Detector
MO-11: ,

1. Apart from locating hidden flaws, the detector indentifies
them and determines their shape and size. | o

2. Handling capacity is 8 to 10 times that of X-ray inspection.

3. The cost is one-seventh to one-eighth of X-ray inspection.

. 4. The detector fully guarantees exposure of the most dange-
rous flaws in welded joints, such as cracks and deep-seated poor
fusion.

5. The method is inherently safe, as it involves no harmful
radiations inavoidable in X-ray and gamma-ray inspection.

The experience acquired to-date has proved the reliability
of both the Type M/1-11 and the method itself,

.
-~ N ome e s 3
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SPECIFICATIONS
Range of weld thickness, mm . . . . . . . . . 1—12%
Linear speed of playback, mfsec . . . . . . . 5,000
Length of weld observable on cr.t. screen, mm . . . . i10
Recording time per frame, sec . . . . . . . . 2

. 115; 127; 220
. from +5 to—10

Supply voltage, V. . . . . . . . . .
Permissible variations in supply voltage, per cent

Mains frequency, ¢/s . . . . . . ... 50

Mains consumption, VA . . . . . . . . . . 150

Continuous operation, hrs . . . . . . . . . 8 .

Overall dimensions, mm . .. . . . . . . . - 2333 400>(b65 .
Weight, kg . . . . . .« . . . 25

* With suitable magnetizing facilities the weld thickness may ‘be as
great as 16 mm. . '

STANDARD EQUIPMENT

The standard equipment includes:

The Magnetographic Flaw Detector Type MJI-11 proper,
complete with mains cord, erasing choke, drawtube, and voltage
stabilizer,

The Photographic Attachment (on special order).

The Magnetizing Facility (either a disk magnet or a sole-
noid). ‘ .

A Storage Battery complete with a current regulator in the

case of a disk magnet or a discharger in the case of a solinoid
(for use under field conditions).

N.ote. On request the instrument may be furnished
complete with both types of magnetizing facilities.

Set of spare parts.
Discription and Instruction for Operation.

The drawings and specifications of the instrument make ‘it
possible to organize the manufacture of Type M/I-11 flaw detec-
tors within a reasonable period of time.

On request V/O “Mashpriborintorg” can send experts to ;'r'
render technical assistance in organizing the manuiacure of
Type MII-11 flaw detectors and in training local personnel.

V/O “Mashpriborintorg” is the sole seller of licences on the
manufacture, use and sales of Type MJ-11 Magnetographic
Flaw Detectors. .

10
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Send all inquiries to:
V/O “Mashpriborintorg”
32/34, Smolenskaya Pl., Moscow, I'-200, USSR
Cables: MASHPRIBORINTORG MOSCOW

Telephone: 44-27-75
Telex: 188
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ALL-PURPOSE SYSTEM OF ELEMENTS FOR INDUSTRIAL
PNEUMOAUTOMATICS (YC3IINA)

All-purpose system of elements for industrial pneumoautomatics
opens great possibilities in designing various automatic control devi-
ces and systems. It allows to increase considerably the scope of auto-
mation in

Oil-Refining

Chemical

Iron-and-steel

Woodworking

Food

and Many Other Branches of Industry

Applying little variety of unified elements of the YCSHHA, the

systems may be designed which carry out the following functions:
automatic control according to usual laws:
complex control with application of special laws;
" bunch parameter control;
automatic optimization;,
program-control;
discontinuous control;
multiposition control;
automatic control of cyclic processes, and others.

The YCIITITA may be used in the automatic machine tool process
control and automatic production line control.

Existing pneumcautomatic modular systems have block (instru-
ment) sets ensuring the creation of various automatic control circuits.
Making of the circuits solving more complicated automation problems
by mecans of modular systems is rather difficult and requires in any
particular case the development of new designs. Unlike the modular
systems, while using the YCIIITIA each ncw instrument and new
circuit is assembled of the all-purpose clements, therefore making of
any new device and automation circuits with the help of the YCITIITA
excludes the necessity of the development of the new designs.

The YCIIIITA is a new system which consists of the self-contained
unified devices — pneumatic clements, each of them carrics out the
simpliest operations. The principle employed in the system allows-<to
assemble various instruments and circuits from the unified elements
of the automatic control including the blocks of the existing modular
systems. :

The system clements are sclected so as to provide for the following
operations:

Carry out linear computing operations with accuracy sufficient
[or control.

Simulate the linear and non-linear dynamic systems.

Perform the algebraic and temporary logical functions.

" Design systems of discontinuous control.
_ Perform multiposifional_control.
Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :
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Some basic components included into the pneumoautomatic all-
purpose industrial syslem of clements are shown in [igs. I-—3&.

The instruments employing the YCIIITA arc fed with compressed
air at a pressure of up to 1.4 atm. gauge. In casc of necessity, however,
the range of working pressure may be changed (for instance,

-0.1---1.0 atm. gauge).

All-purposc system of elements for industrial pneumoautomatics
ensures: -

1. Carring out of any lincar computing opcrations: summation,
differentiation, integration and others with the accuracy nccessary
for making of various confrollers.

2. Analog to digital conversion and vice versa.

3. Performance ol the elementary logical functions, for example,
“NOT”, “AND”, “OR” and others.

4. Designing of pneumatic single-cycle and mulli-cycle relay cir-
cuits,

5. Designing of discontinuous automatic control systems.

6. Designing of various temporary command devices.

The YCIIIIIA is the first fully pneumatic system in the world,
which similar 1o the electric and clectronic devices ensures the design
of various relay circuits. It makes possible the design of completely
pneumatic digilal control computers.

To illustrate these possibilitics, was built completely pneumatic
digital computer called “pneumatic player”, which played with a live

partner the game “Morra”. This computer was demonstrated at the
Soviet Exhibition in London UW)/‘L\’\'*—""\“—'\"’“

¢ pneumalic clememmtsol the system  are of small dimensions.
The largest pncumatic element has the following dimensions:
40>(40X75 mm, the smallest — 303015 mm.
Such result has not yet been achieved anywhere in the world.

Sl

Fig. I. Comparison Element Fig. 2. Pneumatic Relay
. 3
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Fig. 6. Modification of Continuous
Pneumatic Follower Fig. 7. Unconfrolled Pneumatic
: : R -~ - Resistance S
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Fig. 8. Modilication of Controlled Pneumatic Resistances

All the pncumatic elements are very simple in making and havc
tuning and adjustment knobs. The pneumatic elements are highlv
unificd in dimensions, configuration, separate units and have a stan-
dard socket to be connected to the circuit, similar {o radio valves and
some other electronic components. ‘

The instruments using pneumatic elements dare mounted on .the
unified panels where there are standard cells to connect the pneuma-
tic elements. "

The mounting of communications in the unified panels may be
carried out by using printed circuit method similar to that of the elect-
ronic circuits. The great advantage of the system is the possibility to
check the operation of any part of the circuit without switching off the
operating instrument from the whole device, i. e. the pneumatic circuit
can be easily checked by “ringing out” method similarly to the
eleetric one.

In case of nccessity it is possible quickly to replace the defective
clement (but not the whole instrument) without the switching off the
whole system.

‘The small dimensions of the elements and the possibility to carry
out rapid mounting allow to make multielement instruments witi

“ complex circuits. In addition, the produced instruments are compact
and have small dimensions. The automatic optimizer making use of

the modular system blocks and the same optimizer assembled of the

- elements of the YC3ITITA are compared in Figs. 10 and 11. The dimen-

* sions of the first optimizer are 550750 mm, of the second — 200>¢
370 mm; the weight of the latter, however, is 8 times less than that of
the first one.

The application of the all-purpose system of elements for industrial
pneumoautomatics favours the development of automation in all the
industry branches. .

The prominent Soviet scientists — specialists in automation took
part in the development of this original system. In case of necessity
technical papers of the YCOTIITA may be delivered. We are ready at

B
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the request of the
| cialists to give tec ‘mcal assistance in orgamzmg the production and
| training of local specialists. .
Q The only Seller [of the licenice for manufacturing of the pneumatic
1 elements and the application of the pneumoautomatic all-purpose in-
dustrial system is \{/O “Mashpriborintorg”.
Please, forward your requests to:

Moscow, ['-200, Smolenskaja 32/34-
, -V/O “Masrhprlbormtorg”
f Cable address: \Mashprlbormtorg, Mos'cow
! Telex 184. \

Flg 9. Pneumatic Digital Computer -~ “Pien
matic Player”
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Fig. 10. Automatic Optimizer LJsing Modular
System Blocks

Fig. 11. Automatic Optimizer Using YC3IIIA
Eieinents
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SEMI-CONDUCTOR THERMOELECTRiC _
COOLING DEVICES '

Scientists all over the world work at the problem of thermoelect-
ric cooling, The thermocooling effect, discovered by the French
physicist Peltier in 1834, was deeply and thoroughly investigated
by academician Ioffe, a prominent Soviet scientist, and scientists
of his school, : ,

The principle of thermocooling can be widely applied in the fol-
lowing fields: o '
ELECTRONICS

Cooling of power transistors -

Cooling of micromodules in electronic devices

Spot cooling of electric. components |

Stabilization of cristal temperature
MEDICINE

Microtome specimen freezer

Microscope object stages

Cooled container for cultures, sperm, plasma etc.

CHEMISTRY
Evaporation equipment
Distillation apparatus
Continuous process equipment
INSTRUMENTATION
L aboratory microcoolers
High-vacuum traps for vapour-oil diffusion pumps
Thermoelectric hygrometers

The function of these and similar devices is based on direct
conversion of electricity into heat energy by means of thermo-
elements,

- The principle of work of a thermoelement is based on the effect
caused by two connected to each other passing current conductors
of various metals which are heated on one end and cooled on the
other, |

This effect is known for a long time, but due to the wide |

CONFINrm " 7TI4L
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extensive practical use, A ,
The interest in thermoelectric cooling is continuously increas-
ing.with the improvement of its efficiency. A marked growth of such
interest is manifested nowadays when it became possible to receive, .
~ with an insignificant admixture, bismuth, selenium, tellurium, ger~
- anium, silicon, antimony, tin, indium, zink and gallium which can
be used either as positive or negative semi-conductors, This achieve=
ment of science and technique created the possibility to work out
and to practically apply thermocooling devices, . o
Soviet scientists and engineers worked out a perfect technology
of production of thermoelements which serves as a basis of all
thermoelectric devices,

Practically unlimited operation time,small dimensions, absence
of moving parts, absolute reliability are the distinguishing features
of devices invented by the Soviet scientists, ]

For mass production our experts worked out detail technology
for the following devices,

MICROSCOPE OBJECT STAGE WITH
THERMOELECTRIC HEATING AND COOLING

The temperature of an object under consideration can be adjust-
ed from _ 95° to +60°C, |
Microscopic examination in biology, botany and crystallography
often requires an alteration of temperature in the study of a process
- OF the behaviour of an object, |
The available devices can, as a rule, afford above room tempe-
rature, It is practically impossible to carry out investigations at
sub-room temperature due to the application of complicated appara-
tus for this purpose, though it is precisely this temperature range
which is most attractive to research in certain cases,

. Thermoelectric effect in semi-conductor materials made it pos-
sible to find an effective solution to this problem, It is known that
the effect of cooling or heating in a thermoelectric couple, which
consists of semi-conductor materials, is stipulated by the direction
of the feeding current, During one polarity of current the couple
operates under conditions of cooling, while during alternating pola-
rity the couple operates under conditions of heating, ,

Various types of microscope stages are manufactured (see Fig, I).
It is a'self-contained device which can be mounted on any conven-
tional microscope without any changes in the latter's design,

‘The microscope object stage with thermoelectric heating and
cooling makes it possible to gradually alter the temperature of the
object under examination in the range from — 7° up to +60°C.

Fig.1 " presents a microscope object stage on five sector

4 AT RTDERNTT AT
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plates of which four%ﬂe?ﬂggéfﬁeg‘Lasr'gﬁgdssembled forming a closed

quadrangle, There is a through hole in the quadrangle for examina-
tion of the object fitted on the stage in the passing light,

d

Fig. |. Microscope Qbject Staces with Thermoelectric Heating and Cooling

If the object stage operates under conditions of cooling, the
lower sectors are "hot" radiational plates which run off heat from
the thermoelectric couples, Object and cover glass is put on the
top commutation plates which lie on the same surface, Between
this glass is put the examined object, Cooling is transmitted from
the upper "cold" commutation basis of thermoelements through the
glass, All the parts of the object stage are bound by epoxy-resin
to give the stage the necessary mechanical stability,

Switching on feeding current to the object stage is accomplish-

ed through two terminals which are connected with two bottom
commutation plates, Its power consumption from a direct current
source is 2 w under 14 A current,

Overall dimensions of the object stage: height — 10 mm; -
diameter — 70 mm, '

Weight is 165 gr

In certain cases it is necessary to carry out microscopic investi-

eatinn mundan Janman mnaline ~Af tha Ahiancta iindar Ahoaamratian
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The microscope object stage guaranteeing a drop in temperature
down to —25°C of the object fitted on it requires water cooling of
hot junctions ot the thermoelements.
‘The channels in which cooling water passes are made in hot
commutation plates serving as a basis of the object stage,

Fig.1 "c" presents a microscope object stage on three plates of
which two thermoelements are assembled, Their cooling solders are
connected with two semicircular commutation plates forming with
their end planes a through hole for light that passes from the micro-
scope condenser,

The object glass with the object under observation is arranged
on the upper commutation plates,

Switching on feeding current to the ob]ect stage is accomplished
through terminals which have connecting pipes for water supply,

SPECIFICATIONS
Water consumption, /per br..vi oo cess 10
Power consumption, W o o o s s s a v s oo s assss e aboutl.s
Dimensions of the object stage, mm:
dnametet.,'.'.'.s;,'.‘,'.e'.'.‘.'.‘.'.'.‘.‘.'.'.a.".'.' 50

Types of microscope object stages are given in Fig, 1 "a"
and nLn

The service life of such devices is practically unlimited,

Control of the heating or cooling rate of the object fitted on
thermoelectric object stages is accomplished by altering the quan-
tity of feeding current, Temperature measurements are carried out
by a special thermocouple,

Alteration of the object stage operating regime from cooling to
heating is accomplished by switching the current polarity,

LABORATORY THERMOELECTRIC MICROCOOLER

[t is often "a must" in research work to examine a specimen or
any phenomenon in a wide range of temperature, particularly on sub-
zero levels,

Fixed compressortype cooling plants are ineffective for this
purpose because of a number of their disadvantages, The application
of various coolants can also not serve the purpose since this does
not insure a gradual change of temperature,

The laboratory thermoelectric microcooler is a self-contained
device providing for a gradual alteration of temperature within a
range of +50° down to —~25°C, The size of the device prov1des a

possibility to examine various ob]ects of laboratory investigation,
The main nart af mirmenalers ie a aemi-candnntar thermaslect-
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ric battery, which consists of an assemfffy of pos1t1ve and negative
semi-conductors connected to each other in series, When current
flows through the battery one of its sides cools down while the
other gets hot, The battery is positioned on the wall of the inter-
nal cylinder,

The microcooler is designed to stabilize temperature when
used together with a thermocontroller,

By putting a temperature transmitter in the workmg volume it
is possible to maintain temperature with an accuracy of £0.5°C

The service life of a microcooler is practically unlimited,

Fig. 2. Laboratory Thermoelectric Microcooler

SPECIFICATIONS

Internal chamber capacity, em3 ciiivisasenen 75

Overall dimensions, mm:
diameter . s s v s o v s sssosnesssonsssssaBO
height..'.'.a'.'.'.'.'.'.'.‘.;.'.;.'.".'.‘.'.'.'.;'.‘.'.'130 .

Weight,grcb;,;'.'.;;aa;,aﬁ e AR 550
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HIGH-VACUUM TRAP WITH THERMOELECTRIC
COOLING FOR DIFFUSION VAPOUR-OIL PUMPS

Practical operation of high-vacuumn suction systems has proved
that the main factor ensuring a maximum drop in pressure of the pump-
ed out volume is vapour tension of the used working fluid in the
pump, The best quality of oil in modern oil vapour pumps makes it -
possible to receive a maximum vacuum of (2-- 5)x10=6 mm [lg,

A further drop in pressure is possible under additional conden-
sation of oil steam by means of a cooling trap situated between the
pump and the pumped out volume, :

Using traps which are cooled by means of flowir_1§ water makes
it possible to lower the limiting vacuum up to 1x10° +-8X10~7 mm Hg,

If it is necessary to receive a still lower vacuum the traps are
usually cooled with liquid nitrogen,

However, using liquid nitrogen for cooling is accompanied by
the following inconveniences: relative scarcity of liquid nitrogen,
the large quantity being consumed, explosive danger when used in
glass vacuum systems (during use of the so-called "liquid air"), dif-
ficulties in using traps cooled with liquid nitrogen in automatic pump-
ing out arrangements and in others,

The development of theory and practice of thermoelectric cool-
ing made it possible to design a high-vacuum trap for oil-vapour

pumps in which the effect of thermoelectric cooling is used,

The thermoelectric cooling trap can be fitted on any commercial-
type diffusion pump,

The main constructive element of the trap is a thermoelectric
semi-conductor battery which creates a negative temperature on the
surfaces of condensation,

The configuration of condensed surfaces is such that the oil-
vapour molecule must undergo repeated reflection before getting
into the pumped volume which practically results in "freezing out"
any vapours left over, Various types of traps improve vacuum by
6 —7 times,

As an example we shall cite the Main Specifications for the
trap of a pump with a capacity of 500 litres per second:

Surface condensation temperature, I stage, °C .. .. 20
Surface condensation temperature, II stage, °C .. . 50
Resistance to suction speed, % o s e s s s s a s o0 e 35
Power consumption, W . vs s i vssnssssonsass 90
Overall dimensions, mm: ' ’

Service life is practically unlimited. -
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(= |
.~
:’ = GENARAL SPECIFICATION OF < _
7 T o i n i‘::
o THERNOELAMENTS TG
b B 2
3 i
o = |
- E 3] i
- - :
[ g . P l‘v:
- O 1) Coefficient of thermoelement "goodness™ is [N
= -4 -1 . .. = C
o Z Z'f?“ Z = 2,4 x 10 2 x K iz a coefficient of o =
(& L. -3 s . Ao .
positive branch Z = 2,2 x 10 7w T is a coefiicient ©
of nezative branch .
2) is a coefficient of thermoelectromotive Torce
- -_/] . ~o e ] ~ . 0 N
= 200 nu v x is a coefficient of wpositive & negative
brancies is = 400 wu v x ¢ 1 -
3) K - Lo a coe?chJenb of heat conductivity
K = 3,4 x 1 O 2 -—-»-—-—C T
o 2
2aT & ST, CI
4) T = Temperavture difference between hot & cold
solders in vacuunm. is 65 - 6800.
Th = 27 C is temperature of hot solder
: On - , - :
Tc = -417C is temperature of cold solder
G o QO s .7 s .
5) t is 56 - ¢ in the air i
, o} . ) ) Ot
A th = 277°C is temperature of hot solder <t
< Tc = 317°C is temperature of cold sol ier s
il - Sl
e U‘B‘ - Ll
= A -~ : o e - . - - T . 3 s
i 6) Coefficient of electrodonductivity is = 1000 - 1 &
o - -~ j£2}
) 1100 om™" em™ T, =S
B P = e
= 2 7) Sfficiency of bne“nocoolwng instruments can oe <
© various depending on outsile factors. In narbicular )

"EffY of microcooler is %0 ~ 50%/0 according to “Th",

warasitic heatflow, gradiences of supHnly current and
voltaze, ‘
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8) Confizuration and dimensions of thermoelements in
accordance with various technology can be received
vyrous,

For examples

IAL
£5SIM

T
L
RN

There are 10 thermoelements in microcooler of 8 x 8 ¥ 4 mn
dimensions.

R

Iy TV AT

o

DENTIA L
@ DISSEM

-
A4

There are 8 thermoelements in microscope object stage of
5 x5 x5 mm.,

—e

NO FORE

There are 20 thermoelements in vacuum trap of
12 x 10 x 8 nmm, '

coNFI
COKFI
X0 F

9) For supplying semiconductor~thermocoolers it takes
current of 10 - 30 A and voltage of 0,5 - 2 v depending on
concrete types of instruments. A

10) At the sresent time the technology of manufacturing
thermoelements on the base of monocrystalline semiconduc—
vor material is used. '
Forming monocrystals is rather nrotracted expensive
and complex Hrocess which demands using well clean companents,
In spite of the above-said large quantities of defect
are received during, the prdduction of thermoelements.

The technology in accordance with the licence of
V/0 "ashpriborintorz™ is based on the manufacturing
presged thermoelements with using technical clean
companents such as tellurium, bismuth, antimony, selenium, i?
Such technolozy is based on using materials with
polycrystalline apparatus and Jdoes not demand specilal
equipment for forming monocrystals. =

~« DISSEM

K>y

v andan

{7

™,
Iy

CONFIDENTIAL
NO

The cost of manufacturing »Holycrystalline semiconductor
material is rather low.

: S ' 0 .
The elaborating technolozy secures 1007 /o zoing out
thermoelements, 1.e. without defects.
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Fig. 3. Traps with Thermoelectric.Cooling
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Fig. 4. Diffusion Pump with High<Vacuum Trap

The organization of production of such devices does not require
“the use of complex and expensive equipment, The necessary quantity
of technical documentation on the thermocoolmg devices and detail
instructions for their manufacture can be rendered on satisfactory

terms to the Buyer,

By agreement with the Buyer, if so required, hlghly-tramed
Soviet experts will be asmgned to render technical assistance and
to train local personnel. o 5y p v n oy g T AL

10 e
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V/O "Mashpriborintorg" is the sole Seller of licences for the
manufacture of thermoelectric semi=conductor devices.

Please, send your enquiries to vV/0 *"MASHPRIBORINTORG"

MOSCOW, G—~200 | |
Cable addres s: MASHPRIBORINTORG, -MOSCOW

Telex: 184

CONF IR~ T I A L
o Ko re.. . iismn
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Vneshtorgizdat, Order No, 25391
Resp, : Krajushkin V I,, Ivanova V.V.,’
Tregubenko AM, =

CONFT™- T7TIAL
N0 FoaniTil DISSEY

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1 —= i

N S——




Attachment

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 -

v v

NO FOREIGN DISSEM
VSESOJUZNOJE EXPORTHO-IMPORTNOJE OBJEDINENIJE

LICENSINTORG

| MOSKVYA $S SR

CIA RDP80-00247A001601000001-1 » y pg ¥ T I A L

MPOTE3 NPEANIEYGS

50X1-HUM

50X1-HUM

C BUOSNEKTPUYECKIM YIPABJEHUEM

7 BELOW-ELBOW PROSTHESIS WITH
z BIOELECTRIC CONTROL

/

OBERARMPROTHESE MIT BIOELEKTRISCHER

STEUERUNG

' —

GROYP 1

CONFIDENTIAL
KO FOREIGHN DISSEM

BIOELECTRIQUE

:
s

aed frem aniomatic
h#l,ranm aid
ian

deckasai i3 )

PROTHESE DE L'AVANT-BRAS A CO‘MEWANDE

P f*‘
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[POTE3 [MPE/NJEYbA C BUOIIEKTPMYECKUM
~ VMPABJIEHUEM

B Coserckom Comsze paspaboTana opuruHaibHas KOHCTPYKUMS Mpo-
Te3a Upeaieyba ¢ OMO3MEKTPUUECKUM ylIpaBJeHiteM, NpeJcTaBlsomasn
€000 NPUHLMIMAILHO HOBBI BUA 1IpOTE3d, B KOTOPOM AKTHUBHBIE [IBUXE-
HiS NAJbLEB KUCTU (aKTUBHBIH CXBAT M aKTUBHOE PACKPHITHE NalblleB)
OCYWEeCTBJIANTCS [IPY IOMOWM OUO3NEKTPHUECKUX TOKOB, BOSHUKAOWMX
B MBIllIAX KYJbTH [pefrniedbs npy iX COKpalleHUH UHBAIUIOM.

B cywecTsyomux 06pl4HBIX NPOTE3aX A1 BLINOJHEHUS KAKUX-IuG0
ABMXEHUH UCTIONb3yeTCs MYCKYJbHAS CUAa aMIy THPOBAHHOI'O, MpUYEM
L5 BbI10JIHEHUSA |CaMOro NpoCcCTOro AsixeHus TpebyeTcd 3aTpara QueHb
SoublMX ycuauii, ypaBieHue OCYWECTBJAAETCS 3HAUMTEAbHO yAaJeHHBIMH
OT Npejnjeubs 4acTAMH Teja C MOMOLIbI0 Clell MaJbHbIX TAr.

B npotese ¢ 61oanexTpuuecKuM ylipaBieHHeM B KauecTBe MCTOYHAKOB
SHEPI'U¥ UCHOJL3YITCH BHEWHNe UCTOYHMKM, MHBAJUAY He NMPUXOAUTCH
3aTpauuBaTh GOJbLMX YCUAMH NPY BHINOAHEHUN KakuX-aubo aBuxeHil,

[lpores npepnaeuba ¢ GMO3NEKTPUUSCKHUM yNpaBiaeHHeM obecrieuuBaeT

HHBaJUd . AYMILME d;ymcu HoHaJbHblE BO3MOXHOCTH [0 CPaABHEHUIO CO
BCEeMM JIPYTHMH CylieCTBYHOUWMMHY KOHCTPYKI UM NIPOTE30B [peailieubs,

Ynpapiesune [BIOKeHMEM MATbUEB UCKYCCTBEHHOH KUCTH OCYIECTBJAET-
Csl C MOMOWBIO CaMOil KyJAbTH 0e3 Kakux-aubo Apyrux KOMIeHCATOPHbIX
ABUXKEHHIL, . '

[lpores 103BoJseT MHBAJAMIY NPOU3BOAUTH crubaHiue # pasrudaHue
najbli B KMCTH Npy J0O0M MOJI0XKEeHUH NPOTe3MPOBAHHON KOHEUYHOCTH.
Taxux Bo3MoxHOCTell He NpeACTaBAfET HY OfMH MPOTE3 APYroil KOH-
CTPYKLMK, TaK KAK B APYIMX KOHCTPYKUMAX [ABMXEHUe NajblieB KUCTH
3aBUCHT OT NOJNOXKEHMS [POTE3UPOBAHHON KOHEYHOCTH U HALMIeuMH,

[BuxeHse naiblieB KUCTH MOXET J03UPOBATLCA MHBAMIAOM. JHAS
UCXOOHOE NONOXEeHMe NAJbLEB KACTH NPOTE3a, NPOTE3UPOBAHHBIE MOTYT
fIPOM3BOJLHO OCYIIECTBAATL PANIMUKYIO CTefieHs Crubanus v pasrubanus
naJblieB KUCTHU.

[lpores Jerko ynpasisfeM, Tak Kak 3axpaT fipeaMeToB ofecrieyuBaeTcs
cokpalieHueM Mbln-cribareneit, a pasrubanye naableB KUCTU — COKpa-
weHneM Mbilll-pasrubaTeneii, Jasg ynpabJeHds IBHXEHAEM nalblies K1C-
™ TpebyeTcs oueHb He(oJIbiloe HANPSKEeH!e MbIUL (BeInunHa OMOCHTHa=
_Ja nopsiaka 20-40 sxe),

cCorm e AL

Ko . ‘

- wd
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[lpaxTuuecku pabora ¢ 6103NEKTPUUECKUM NIPOTE30M HE YTOMJSET UH~
BaJuaa. [lneueBoit noac 60JbHOIO 1PY MOJAB3OBAHUK NPOTE30M C 6uoINeK=
TPUUECKMUM yIpaBJeHuemM 0CBOOOXJaeTca OT KakuX-audo npuciocobaenusi,
KOTOpbie 8 OOBIYHLIX [IpoTe3ax HeoOXomuMbl s Nepejauy CHJbl HA NpOTe3
C 4yacreii Tela, pacloJOXeHHbIX NPOKCUMAJIbHEee KYJIbTH Npenieubs,

[lporea npoct B ocBoenuu. s o6yuenns MHBAAMAOB NOJb30BAHMIO [POTE-
30M ¥ oTpaboTKU ABMKenuit TpebyeTcs cpaBHUTEIbHO HeboablWas ( HECKOJb-
Ko ceaHcoB 10 20—-30 #u%) TpernpoBKa B pa3fieAbHOH paboTe MbiLll-aHTa~
I"OHUCTOB, '

YKasaHHble Bbllie 0COGEHHOCTY [IPOTe3a Npeanieybs ¢ GHONeKTPH-

YECKMM YINpABJIeHHEM T03BOAAINT MHBAJINEM, NPOTE3UPOBAHHBIM 3THM
NpPOTe30M, CPaBHUTEJAbHO OICTPO OCBAMBATH ¥ BHINOJHATL GOJAbLIOE YKC~
J0 pa3auyHbiX OBITOBLIX M TPYAOBLIX AelcTBUi, OOABUMHCTBO U3 KOTOPbIX
HEBO3MOXHO BHIIOJHUTD NPy NOJb30BAHMK NPOTE3aMHU NpeAnjeubs apy- .
rUX KOHCTpyKuuit. Tak, Hanpumep, MHBaIMAB, NONYUMBIIME NIPOTESHI C
OMO3/NEKTPUUECKUM YNpaRJeHUeM, 0Cjie HEKOTOPOH TPEeHNPOBKU MOTYT!

yAepXHBaTb MPOTE30M NaiJbHUK, OTBEPTKY, KepH, paboraTb muu-
11 eTOM:

GpaTh M yAEpPXUBaTh MCKYCCTBEHHON KUCTbIO sili0, HE pas3jaBiauBad
cKopJayny; 5 }

yIepXHUBaThb YAChl, 3aBOAA MX 3[0POBOJ DYKOit;
| [I0CTABAaTh M3 KapMaHa ManMpochl ¥ CIMUKM, 3aXUrarb UX, 3aKypu-
BaTh; -
|
t

CTPMYb HOITH Ha NMAJBII&X 3/10pOBOil PyKU C NIOMOMIbI NPYXUHHO
MaWKHKK [J8 HOTEH;

CTAHYTb PYKaB NajbTO, HAJETb KallHe;

yIOepXMBaTh Pacuecky, MpUUEChiBATbCH;

YMCTUTDb OfleXy U OOyBb WeTKOH U paf APYTHX AelicTsuil.

I'uab3a npeanneybs, U3roTOBJEHHAS N0 I'UICOBOMY CJENKYy U3 CJO-
MCTOr0 NAACTHKA, NpeAHas3daueHa OJd pasMelleHus B Heil KyJbTH fIpefi-
naedbd, C ruab30ii mpeanyeybs WapHAPHO CBA3aHA Idfib3a MJeva, Bbi-
N0JHEHHas K3 KOXM B BUEe MAHXETbl C 3aCTEeXKOM,

Muab3a CAYXMT A4 3aKpenJeHns npoTe3a HA BepXHei KOHeUHOCTH
MHBaIMa. BMeCTO MUAb3bi [Lle4a MOXHO NPUMEHUTD IS 3TOil Hen
KpenJeHue B BU/le y3[eUKM. :

JlucTaabHblit OTAE MUIb3L fpejilieubs ¢ NOMOWDI) Cliell ©aJbHOr0
METaJAMUEeCKOro KOJbla COSMHAETCH ¢ KUCTBI, JTO COEJMHEHUe 1103~
BOJIET OCYIIECTBJATh [ACCHBHYI POTALMIO Npelieubs, B KUCTH pas-
MeleH OpuMBOjA, COCTOAWMH 13 MUKPOIJEKTPOABUraTe s U PEAYKTOPE.,
IoasMxHHI [epBbiii najen ¥ NOABMXHbIA GJOK YeThipex najbleB KUCTH
CBA3aHbl C PeyKTOPOM [IOCPEJCTBOM PLiuaros.

Ha xvcTb HaZeBaeTcs 3JaCTHYHAsA KOcMeTHuecKas 060j0uka.

ToKOCLEMHOE YCTPONCTBO CAYXUT AAS CHATUA OUOBJEKTPUUECKUX
CHUIHAJO0B C MBI KYJAbTH Npelneybsi.

BuosnexTpuueckuii CUrHa yCHIMBAEGTCA B YCHIMTEIBHOM J0Ke, KO-
TOpBI MpefcTaBaseT cobo0 ABYXKaHAMbHbI yeuauTelb (kaHan criba-
HUS W KaHaj pasrubasid). YcuaedHblil CUMHAN BKIOYAET aKKyMYyJlsi=
I 1-\T‘~"‘-—"“T1An
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TOPHY0 6a'rapexo Ha 9JEKTPOABUIraTeNb, KOTOpHIi npmsozm'r B IBUXEHHe
KUCTb MpOTE34,

AKKyMyfiTOpHas GaTapes COCTOUT U3 Manor*aﬁapumblx aKKyMY Jifi«
TOPOB, KOTOPHIe B NpOLECCe IKCIIyaTauuu HyKAAIOTCHA B NePUOUUEC-
KOt 3apsnke ( B cpeanem 1 pa3 B ABa~Tpu AH#), /l1a 3TOre B KOMNJEKs
Te NpoTe3a MMeeTcsa 3apAnHoe YCTPOHCTBO, pa60*rar0mee OT CeTH Mnepe-

MEHHOI0 TOKa HanpsikeHuem 127 wm 220 o,

Coe,uuHerme BCeX JIeMeHTOB 3J1e1<'rpnqecxou CXembl [1poTe3a l'IpOMB-

BOIUTCH C IOMOLIBIO 3KpaHMpOBaHHbIX rUOKuX HpOBOﬂOB " CHelIHaJIbeIX
MHHHATIODHBIX DA3beMOB.

YeuaureanHnlit 610k u axxymyna'ropﬂaﬂ farapes MOI'yT pasMeilarbCs
B OfeXje MHBaJuZa B 3aBUCMMOCTH OT TOro, Kaxk eMy yaobHee: B KapMaHax
OplOK MaM nuAXaka, Ha nofce, OOGBIUHO ycuauTeJb pasMemMalT B Clell-
aJbHOM KapMaHuMKe C BHYyTpPeHHe! CTOpPOHbI OpioK, a aKKyMYJASTOPHYK
Garapeio — B KapMase OpIOK UM MALXaKa,

OCHOBHHE JAHHHE

YCHIME 38XBATA, K% vccevevssancencesssasssaoans 1,3—1,5

MakcumaJJbHOe ycuaMe 3aXBaTa Hocie Mofauy HecKoJb-

KMX JIONOJHATEALHBIX UMIYABCOB, X% seovecesanisos 2

Bec, t: . . _

npo'reaa U <111
YOUIMTEAA 4o oevosocacee sossonsnisonsssass 120
AKKYMYJIATOPHOM GATAPEH +..vvovsscrcss onces 320

["abGaputibie pa3Mepbi, MM: _
YOHIUTEAT oo vocaouenococasose savsasesssas B2x406x21
AKKYMYJAATOPHOMR OATAPEH  oevocsvss socansass 100xA3 x37

Pa3paboTansas TeXHUYECKas OKyMeHTAIUs 03B0JAeT GbiCTPO

OpraHM30BaTh KPYNHOCEPMiiHOe POA3BOACTBO,

EnuscTBeHHHIM NPOJABLOM JIMIIEH3NH Ha NPOM3BONCTBO npo're-
3a C 6M09neKTpnqecKnM ynpasnetuem asasercs B/O "Jlunessun-

Topr".

CONFIDF‘T‘ITIAL

NO FOREIGN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :

CIA-RDP80-00247A001601000001-1



Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :

CIA-RDP80- 00247AOO’I60100805)1“1l IDENTIAL

NO FGLALEH DISSEM

Puc. 1. Fig. 1 Bild 1 Fig. 1

y1IAL

1DE
COoNF SSEM

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :

CIA-RDP80-00247A001601000001-1

At *‘N e

s ad LA En i

—




| Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :

CIA-RDP80-00247A001601000001-1
vve FIDEREYTT AT

R

j‘ ’ ) -.\U I‘\u‘-du - :

L I T RPN

| Puc. 2 Fig. 2 Bild 2 Fig. 2

: 5 .
Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1




Declassmed in Part - Sanitized Copy Approved for Release 2014/01/09 :

CIA-RDP80-00247A001601000001-1 BN
T FOREIGH DISSEM

Puc. 3 Fig. 3 Bild3.  Fig. 3

CORNFID ENTIAL
KO FOBmIGﬂ DlSoEM

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1




DecIaSS|f|ed in Part - Sanitized Copy Approved for Release 2014/01/09 -
CIA RDP80-00247A001601000001-1 - - - ,

O

Puc, 4 Fig. 4 Bild 4 Fig. 4

ge

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09
CIA-RDP80-00247A001601000001-1



Declassified in Part - Sanitized Copy Approved for Release 2014/01/09

CIA-RDP80-00247A001601000001-1 I D E N TIAL
NO FOREIGH DISSEY

CONFIDENTIAL
N0 FOIEIGN DISSEM.

Declassmed in Part - Sanitized Copy Approved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1

paar




\":

Faie)
E—

o]

a4 UM
{

WS J _{ A -

¥ 1w

G

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 : CIA-RDP80-00247AOO1601000001..-1

R [

Puc. 5,llpores npeanaeubs ¢ GHO3NEKTPUUECKMM YNIDABJEHUEM:
1 —XHCTb C 3]1eKTPOMEXaHMYECKUM NPHBOJOM; £ — TOKOCHEMHOE yCTpOk-
CTBO, 3 —MIb3a Npejieubst; 4 —UIb3a fieya; 5 —3apsjHoe yCTpoli-
CTBO, 6 —aKKyMyJaaTopHas GaTapes; 7 — yCUIMTEJbHbIN 010K

Fig. 5. Below-Elbow Prosthesis with Bioelectric Control;
1 forearm with a bioelectric drive; 2 — power take-off device; 3 — fo-
rearm socket; 4 ~ shoulder socket; 5~ charging device; 6 — storage bat-
tery; 7 — amplifier :

Bild 5, Oberarmprothese mit bioelektrischer Steuerung: ‘
1 — Hand mit elektromechanischem Antrieb; 2 — Stromabnehmer; 3 —
Oberarmhislse; 4 ~ Achselhitlse; 5~ Ladeeinrichtung; 6 - Akkumulatoren-
batterie; 7 — Verstarkerblock

Fig. 5. Prothése de 'avant-bras a: commande bicélectrique:
1 - poignet a- dispositif de commande electromécanique; 2 —dispositif de

prise de courant; 3 —colonne de I'avant-bras; 4 - colonne du bras; 5— char- -
p

geur des accumulateurs; 6 - batterie d*accumulateurs; 7 — bloc amplificateur
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BELOW-ELBOW PROSTHESIS WITH BIOELECTRIC CONTROL

A below-elbow: prosthesis of original design, with bicelectric: control,
has been developed in the(JSSR . 'Igﬁi‘s prosthesis incorporates a new prin-
ciple: active movements of the: fingers, both grasping and opening,. are
performed by means of the bicelectric currents originating in the muscles:
of the forearm stump when: contracted:by the amputee..

In existing conventional prostheses the amputee’s muscular strength
is used for performing movements; great effort is: necessary for the simp-
lest movement, and control is: effected by parts of the body at some dis-
tance from the forearm, acting through special links.

[n: the: prosthesis with: biocelectric: control”external power sources are
used, and the: amputee: does not have fo exert great effort in performing
movements.

The below-elbow prosthesis: with biocelectric control ensures the am-
putee a better functional chility than prostheses: of any other design
now im use. )

Movement of the fingers: of the artificial hand is: controlled by means
of the stump itself without any other-compensatory movements.

With this prosthesis the fingers can be flexed and extended whatever
the position: of the: affected extremity. This is: impossible with pros-
theses of any other design, since in their case the: movement of the fin-
gets depends: on the position of the affected extremity and the shoul-

er.

With the new prosthesis the wearer can regulate the movement of the
fingers. Seeing the initial position of the fingers, he can flex or extend
them to a greater or less degree as he likes.

The prosthesis. is easily managed, since objects are grasped by con-
traction of the: flexor muscles and the fingers are extended by contrac-
tion of the exfensor muscles. This requires only slight muscular tension—
a biosignal of the.order of 20 =40 V.~ '

The amputee will find that work with this prosthesis is practically
untiring; his shoulder girdle is freed from all contrivances: necessary in
conventional designs for the transmission of effort to the prosthesis
from parts of the body situated proximally 'to the stump. '

[t is easy to learn how to use the prosthesis with bioelectric cont-
rol. Teaching the amputee how to operate the prosthesis.and practice
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for the refinement of movements require only short training in the -
separafe: work of the antagonist muscles —several 20-30 minute periods
3 are sufficient. '
These features of the prosthesis with bioelectric control make it
possibie for the amputee fo quickly master a large number of opera-
.. tions encountered with: in every-day life and in his work, most of
* which: cannot be performed when using below-elbow prostheses of
9fher" designs. For example, after a little training the: amputee wear-
ln?" a prosthesis with bicelectric control can do the following:
old a soldering iron, screwdriver or centre punch with the pros-
thesis, or work with forceps;

pick up and hold an egg without crushing the shell;

hold a watch while winding it with the sound hand;.

take cigarettes and matches: out of his pocket and light up;

trim the fingernails: o the sound hand with spring clippers;

take off his greatcoat or put on his muffler;

hold a comb: and dress hi's: hair;; -

brush his clothes and boots, and perform a great number of other
actions.. '

The forearm socket is made from. laminated plastic to a plaster cast
i:f‘ th;r stump. The socket is hinged to the upper-arm corset, which is

aced. .

The corset is for suspending the prosthesis: from the upper extre-
mity. Instead of a corset, a harness arrangement may be used for this
purpose.

“The socket is connected distally to the hand by means of a metal
ring. This joint makes possible passive rotation of the forearm. A dri-
ve is mounted inside the hand, consisting of a micro-motor and redu-

_cing gear. The active thumb and active fingers, which are fixed in a
single block, are linked to the reducing gear by means of levers.

The hand is provided with an elastic, cosmetic covering.

lA current pick-up transmits bicelectric signals from the stump mus-
cles.

Bioelectric. signals are amplified by the amplifying unit, consis-
ting of & two-channel amplifier (flexing channel and extending chan-

_ nel). The amplified signal connects the motor to the storage bat-
4 tery, thus actuating the artificial hand.
The storage battery consists of small-size cells which must be
periodically recharged when in use — usually every two or three:
4 , days. For this purpose the prosthesis is supplied with a charging
device which operates from 127 or 220 V A C, mains. .

All parts of the electrical system are connected with flexible
screened wires and special miniature plugs.

The amplifying unit and the storage battery can be carried in
the amputee’s clothes, wherever he finds it most convenient: in
the pockets of trousers or jacket, or on the belt. The amplifier
is usually placed in a special pocket inside the trousers, and
the storage battery in trousers or jacket pocket.

o | cowwTn > "T"ITARE
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SPECIFICATIONS

‘Grasping force, B o s 1.3-1.5
Maximum grasping force after
transmission of several additional

impulses, B2 .« vv v ittt 2

Weight, g: ‘
prosthesis . . .. ........v0v.... 800
amplifier . . orev v v v i i 120
storage battery .. . ... ...... w... 320

Overall dimensions, mm: ‘
amplifier . . .......... e 82x46x21
storage battery ... ... Ve 100%63x37

Detailed drawings, and specnflcatlons. make it possible to quickly
organize large-scale serial production.

Licences for the manufacture of the prosthesns with bioelectric cont-
rol are to be obtained through V/0 "Licensintorg" only.
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OBERARMPROTHESE MIT BIOELEKTRISCHER STEUERUNG

, In der Sowjetunion wurde eine originelle Oberarmprothese mit bioelek-
trischer Steuerung entwickelt. Es handelt sich um eine prinzipiell neue
: Prothesenkonstruktion, bei der ihren Zweck erfullende Fingerbewegun-

gen (Ergreifen und Loslassen von Gegenstinden mit den Fingern) mit
Hilfe von bioelektrischen Stromen erfolgen. Letztere entstehen in den
Muskeln des Oberarmstumpfes des Invaliden, wenn er sie spannt.

Die Ublichen Prothesen benutzen beim Ausfihren beliebiger Bewegun-
gen die Muskelkraft des Amputierten. In diesem Falle ist selbst bei
den allereinfachsten Bewegungen ein grofer Kraftaufwand erforderlich.

: Die Bewegungen werden durch Korperteile, die recht weit vom Oberarm

: entfernt sind, mit Hilfe einer Zugvorrichtung gestevert.

Bei der Prothese mit bioelektrischer Steverung wird die nétige Ener-
giemenge von Fremdquellen geliefert. Der Invalid braucht bei beliebigen
Bewegungen keine gro3en Anstrengungen zu machen.

\ Die Prothese mit bioelektrischer Steuerung stellt dem Invaliden bessere
funktionelle Moglichkeiten zur Verfiigung, als alle anderen bestehenden
Oberarmprothesen-Bauarten.

'Die Fingerbewegungen an der kiinstlichen Hand werden durch den
Armstumpf ohne irgendwelche kompensierenden Bewegungen gesteuert.

Die Prothese ermdglicht dem Invaliden, die Finger in einer beliebi-
gen Lage des prothesierten Armstumpfes zu biegen und wieder auszu-
strecken. Solche Mdglichkeiten gibt keine einzige andere Prothesen-

, konstruktion, da bei ihnen die Fingerbewegungen von der |.age des

= prothesierten Armstumpfes und der Achsel abhangen.

Der Invalid selbst kann bestimmen, in welchem Mal3e er Finger
bewegen will. Da er die Ausgangsstellung der Prothesenfinger
kennt, kann er nach Relieben mehr oder weniger die Finger biegen
oder wieder ausstrecken. - :

Die Prothese kann leicht gesteuert werden, da zum Fassen von
Gegenstanden nur die Beugemuskeln und beim Geraderichten der
Finger die Streckmuskeln gespannt werden missen. Eine ganz ge-
ringe Muskelkraft (ein Biosignal von ungefahr 20 . . . 40 uV) geniigt
zum Steuern der Fingerbewegungen. :

Der Einsatz von bioelektrischen Prothesen hat bewiesen, da3
sie den Invaliden nicht ermiden.
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An der Achsel des Kranken werden bei Benutzung einer Pro-
these mit bioelektrischer Steverung keinerlei Vorrichtungen befes-
tigt, wie sie bei den Ublichen Prothesen unerlaBlich sind, um der Pro-
these Krifte von (in Bezug auf den Oberarm) rumpfwarts gelegenen
Kérperteilen zu iibermitteln. 5

Die praktische Verwendung der Prothese kann leicht erlernt wer-
den. Eine verhaltnismaBig geringe Ubungszeit (einige 20—3@ min
lange Sitzungen), in denen die Muskeln :anta_gop‘isst!spb {unobhin-
gig voneinander) bewegt werden, geniigt, um die ‘]n_v:ar!ndgp mit
dem Gebrauch der Prothese bekannt zu machen und sie die notigen
Bewegungen zu lehren.

‘Obenerwahnte Besonderheiten der Oberarmprothese mit bioelektrischer
Steuerung ermoglichen den mit diesen Prothesen ausgeriisteten Invali-
den verhaltnismaBig schnell eine Vielzahl unterschiedlicher, im Leben
und bei der Arbeit erforderlicher Handgritfe zu erlernen wnd auszufishren.
. Die groBte Menge dieser Handgriffe ist micht moglich bei Verwendung
wvon 'Prothesen anderer Bauvart. So kénnen zum Beispiel Invaliden, die
Prothesen mit bioelektrischer Steuerung besitzen, schon nach einer
~kurzen Ubungsfrist: o
mit der Prothese Ldtlampe, Schraubenzieher oder Korner halten und
mit einer Pinzette arbeiten;
«ein Ei lin ihre kinstliche Hand nehmen und es festhalten, ohne do-
bei die Eischale :zu zerdricken;
eine Uhr halten und sie mit der gesunden Hand aufziehen;
-Zigaretten und Streichhtlzer aus der Tasche nehmen, ein Streich-
holz anziinden und sich eine Zigarette anstecken;
die Fingerndgel an der gesunden Hand mit Hilfe eines Feder-No-
| gelschneiders schneiden; ‘ :
| den Manteldrmel herabziehen oder einen Schal um den Hals legen;
| einen Kamm halten und sich kammen; ,

Schuhe und Kleider mit einer Birste reinigen sowie eine Reihe
anderer Handgriffe ousfihren.
| Die Schichtplast-Oberarmhiilse wurde anhand eines Gipsabgus-

' ses gefertigt und dient zur Aufnahme des Oberarmstumpfes. Mit
dieser Hiilse ist die Achselhiilse, die aus einer Ledermanschette
mit Verschlul3 besteht, gelenkig verbunden.

Mit Hilfe der Achselhilse wird die Prothese am Oberarmstumpf
des Invaliden befestigt. An ihrer Stelle kann auch eine zaumartige
Befestigung verwendet werden.

Der distale Teil der Oberarmhiilse ist durch einen speziellen
Metallring mit der Hand verbunden. Diese Verbindung Jdlt passive
Oberarmbewegungen zu. In der Hand iist €in Antrieb eingebout, der
aus Kleinstelektromotor mit Untersetzungsgetriebe besteht. Der be-
wegliche Daumen und der aus vier Fingern bestehende bewegliche
Block sind mit dem Untersetzungsgetriebe durch ein Gestange ver-
bunden. ‘ o

Die Hand besitzt einen elastischen hygienischen Uberzug.

CONFIDENTIAL
| | KO FORE.Gi /3SEM

Declassified in Part - Sanitized Copy Approved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1



,,,,,,, ™ srm T AT

" Declassified in Part - Sanitized Copy Apioroved for Release 2014/01/09 :
CIA-RDP80-00247A001601000001-1 i+ Uieons |

| Ein Stromabnehmer nimmt die bioelektrischen Signale, die von
den Oberarmstumpfmuskeln ausgehen, auf. :

Das bioelekirische Signal wird im Verstarkerblock verstarkt.

» Letzterer besteht aus einem Zweikanalverstarker (ein Beuge-und

| ein Streckkanal). Das verstdrkte Signal schaltet die Akkumulatoren-
batterie an den Elektromotor, wonach der Motor die Prothesenhand
bewegt. : ‘ '

Die Akkumulatorenbatterie besteht aus Kleinakkumulatoren, die
wahrend der Nutzung periodisch (etwa einmal in zwei-drei Tagen)
geladen werden missen. :

Zu diesem Zweck enthdlt der Prothesensatz eine Ladeeinrich-
tung, die an ein Wechselstromnetz mit 127 oder 220 V -Spannung
_ angeschlossen werden kann.

i Alle Bauelemente der elektrischen Prothesenschaltung sind
: durch abgeschirmte biegsame Leiter und spezielle losbare Mi-
niaturverbindungen miteinander verbunden.

Verstarkerblock und Akkumulatorenbatterie kénnen in der
Kleidung des Invaliden untergebracht werden, wo dies ihm am
bequemsten erscheint, z.B. in den Hosen- oder Jackentaschen
oder am Girtel. Meistens wird der Verstarker in einer Sonder-
tasche auf der Hoseninnenseite und die Akkumulatorenbatterie
in einer Hosen- oder Jackentasche getragen. :

HAUPTDATEN .
FaBkraft, B . . . oo v it i e 1,3-1,5
Maximale FaBkraft nach dem Senden von
mehreren Zusatzimpulsen, &p . .. . ... ... 2

Masse, g: _
Prothese . . . .« v v v v v v e e e e 800
Verstarker . . . . . v v v vivee veeee.. 120
Akkumulatorenbatterie . .. ... ... .. 320

~AuBlenmafle, mm: -

Verstarker . . .. ... e e e e e e e 822x46x21
Akkumulatorenbatterie . .. ... .. .. ... 100x63x%37

Die erarbeiteten technischen Unterlagen ermdglichen es, schnell
eine Grof3serienfertigung aufzunehmen.

V/0 "Lizenzintorg'. ist der einzige Verkdufer von Lizenzen fir die
Fertigung von Prothesen mit bioelektrischer Steuerung.

COI\TFIDE'}ITIAL‘.
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PROTHESE DE L'AVANT-BRAS A COMMANDE
BIOEL.ECTRIQUE

Une prothése de I’avant-bras §- commande bloelectrlque de construc-
thn parfcnfement orlginale, a été mise au point en Union Soviétique;
c’est une prothese basée sur un principe enticrement nouveau, dans
laquelle les mouvements actifs des dotgts (prehension active, et ouver-
ture active des doigts) sont effectues a 1'aide des courants bioélectri-
ques, engendrés dans les muscles du moignon de |'avant-bras au moment
de leur contraction par !’invalide. :

Dans les profheses existantes de cons'rruchon courante pour exécu-
ter des moyvements quelconques on met en ceuvre la force musculaire
de 1"amputé " 1*exécution du mouvement le plus simple nécessitant
des efforts trés grands tandis que la commande est faite par des Jpar-
ties du corps humain sensiblement éloignées de |'avant-bras, a- I’aide
de tringles specmles

Dans la prothese a- commande bloelectrtque on e Ploae comme sour-
ces d'e energie des souces exterleures et I'invalide n*a pas a- deployer
d'efforts lmportants pour execu'rer des mouvements quelconques.

La prothese de I’avant-bras a- commande bioélectrique procure aux
invalides des possibilites fonctionnelles meilleures que toutes les
autres variantes existantes des protheses de |'avant-bras.

Les mouvements des doigts du poignet artificiel sont commandeés
a- partir du moignon lui-méme sans necessner aucuns autres mouve-
ments compensatones.

Cette prothese permet a I'invalide d’effectuer la flexion et |'exten-
sion des doigts en n *importe quelle position du moignon. Ces posslbl-
lites n 'existent pas dans aucune autre prothese, puisque dans d'aut-
res executions les mouvements des dOIgfs dependenf de la position
du membre portant la prothese et des epaulleres

Les mouvements des dmgfs peuvent étre exactement dosés par le
sujet. Connaissant la position initiale des doigts du poignet artifi-
ciel, les invalides peuvent réaliser a volonte un taux différent de
flexion et d extension des doigts.

.La protheése est facile & commander, car la prehensmn des ob-
jets est effectuée par la contraction des muscles fléchisseurs et le
redressement des doigts par la contraction des muscles extenseurs.
Pour commander les mouvements des doigts on don faire des efforts
musculaires insignifiant (la valeur du biosignal étant de I* ordre de

20 a 40 uv).
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Prc,::riquelpenf le travail avec la prothese bioélectrique ne fatigue
pas ’I'lnvalide. ' ‘

E. epauliere du suief‘estjibérée d’accessoires quelconques lors-
qu'on utilise une prothese & commande bioélectrique; peu contre
dans les prothéses ordinaires ces accessoires sont nécessaires
pour transmetire a- la prothese les efforts a- partir des membres du
corps disposés & proximité du moignon du bras. o

La prothése est trés facile a assimiler. Pour enseigner aux inva-
lides |'utilisation de cette prothése et pour assimiler les mouvements
a: exécuter, il suffit d'un d’entrdinement court comprenant plusieurs
séances de 20 a 30 mn de fonctionnement separé des muscules antago-
nistes. ‘

Les particularités mentionnées de la prothése de I’avant bras a- com-
mande bioélectrique permettent aux amputés portant cette prothése d’as-
similer rapidement et d’exécuter un grand nombre de mouvements néces-
saires dans la vie courante, comme dans leur activité professionnelle.
La majorité. de ces mouvements est impossible avec des prothéses de
I’avant bras d’autres conceptions. Par exemple, les invalides posse-
dant des prothéses a- commande bioélectrique peuvent, apres un cer-
tain entrainement effectuer les operations suivantes:

tenir avec la prothése un fer & souder, un tournevis, un pointeau

et travailler avec des pinces; N

prendre et maintenir un oeuf avec la main artificielle sans ecraser
sa coquille;

tenir une montre qu'ils remontent avec leur main saine;

sortir les cigarettes et les allumenttes de leurs poches, allumer
la cigarette et fumer;

. . . T ' ..
couper les ongles des doigts de la main saine a- I'aide d'une pin-

ce ?:' ressort prévue a- cet effet; ,
dégager son bras de la manche d'un pardessus, mettre un cachenez;

tenir un peigne et se coiffer;

_nettoyer les vétements et les souliers a- ’aide d’une brosse
ainsi qu un certain nombre d'autres opérafions encore.

La colonne pro'thétique de I’avant-bras, exécutée en matisre
Plasthue stratifiée a- partir d'un moulage en platre, est destinde
a-loger le moignon de 1’avant-bras. La colonne du bras, articulée
avec celle de ['avant-bras, est exécutée sous forme d’un brassard
en cuir avec boucle de fermeture.

'C:‘eﬂe colonne sert o' la fixation de la prothése au membre su-
- perieur de [’invalide. On peut utiliser & la place de la colonne
du bras une fi_xufion en forme de harnais,
s B tlede b colome do Pvontras o reccrde
; gnet artificiel. Ce mode
de raccordement permet la rotation passive de I’avant-bras. Le
poignet porte le dispo;ifif de commande comprenant un micromo-
teur electrique et un reducteyr. Le pouce mobile ainsi que le '
b'l.oc des quatre autres: dgigts sont accouplés au réducteur par
I"intermédigire de leviers.” =~ 1 © 7 T T 1 4 -
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La main est revétue d'une gdine cosmetique souple.

Un dispositif de prise de courant sert a- prélever les signaux
bioélectriques des muscles du moignon de favanf—bras _

Le signal bloelectrlque est ampl:f:e dons le bloc amplifica-
teur, constitue. par un amplificateur a- deux voies (la voie de
flexion et la voie d'extension). Le signal amplifie. branche la
batterie d'accumulateurs au moteur commandant. Les mouvements
du poignet profhéhqbe :

La batterie d’ accumuiateurs comporte des accumulateurs de
faible encombrement, nécessitant une rechclrge perlodtque en. v
cours d’exploitation (une fois tous les deux a trois jours en mo-
yenne).

Pour permeﬂre cette recharge, Ia prothése est livrée avec un
chargeur, allmenfe par un secteur & courant alternatif 127 ou
20 v.

Tous les éléments du circuit electrlque de la prothése sont
raccordés par des fils souples blindés et des connecteurs spéci-
aux miniatures. -

- . Le bloc d'emplificateur et la batterie d’accumulateurs peuvent étre
placés dans les vétements de l'invalide de la maniere la plus commode
pour ce dernier, comme par exemple, dans les poches du pantalon ou de
veston, sur la ceinture. Hobltuellement I" amplificateur est porté dans
une poche speciale executée du cote interieur du pantalon et la bat-
terie d’accumulateurs est placée duns une des poches du pantalon
ou du veston.

CARACTERISTIQUES PRINCIPALES

Effort de prehensson, kg o eees 1,3=1,5
Effort maximum de prehensuon apres envol
de plusieurs impulsions complementaires, kg 2

Poids, g: -

de la prothése . .. ....... e e 800

de I’amplificateur . ... «.oovv v .. 120

de la batterie d’accumulateurs, . . ... .. 320
Encombrement, mm:

de l'amplificafeur et re e .. B2x46%21

" de la batterie d’accumulateurs . . ... ... 100x63x37
Une documentation technlque détaillee permef d’organiser rapidement
la fabrication en grande série de cette prothése.
Le seul organisme habilité pour la vente de la licence de fabrication
de la prothese a- commande bioelectrique est V/O «Licenzintorgn.
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Bamu 3anpocH nanapaBasiTe N0 aiApecCy:

Mocxea I'-200, Crosencxas na. 32/34 B/0 "uuensummop"
Tenerpatdnyi azapec: Hocksa Juyensunmopi
TenetOoH: 44-21-88

Please, write to: V/O ' 'Licensintorg", Moscow G-200,

Smolenskayc square, 32/34.
Cab'l e: Moscow Licensintorg

Wi. Telephone: 44-21-88
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Bitte senden Sie ihre Anfragen an folgende Adresse

Moskau G-200, Smolenskaja Pl. 32/34 V/0" erenszorg
Drahtanschrift: Moskau Lizenszorg

Fernruf; 44-27-88

Priere de dlrlger vos demandes a |'adresse:
‘Moscou,G-200, Smolenskaia pl, 32/34,V/0 «licenzintorg»
Adresse 're|egrc:ph|que Moscou Licenzintorg

Téléphone: 44-21-88

BrewTopruzgar. 3axas M 21M49,
OtB.: Ckyropuna I'.11., HApuesa JI.A,,
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