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MamsTHUK emy ycTaHOBJIEH ABa
roga Ha3zan y OCTaHKMHCKOIo
TeneyeHTpa B Mockse. U aTo

3HaK NPU3HaHUs 3acsyr u camoro
Bnagnmupa 3BopbikuHa, v Lies1on
nnesabl 4pYrux POCCURCKNX Y4EHbIX

Y UH)XeHEepPOoB, KOTOPbIE Ha MPOTS)KEeHUN
MHOrux J1eT nomMorasv cosgarb
COBpeMeHHOe TeJieBUAeHne Kak
cuUcTemMy YHUKasibHbIX KOMMYHUKaLWA,
cosgamowmnx apdekT npucyrcrTeus
3purens B 11060 ToYke rinobasibHoOro
nHGOpPMaLMOHHOIro NPOCTPAHCTBA.
ABTOpP 3HaKOMUT C OCHOBHbIMU 3Tanamm
KN3HEeAesaTesIbHOCTU, KOJUJTN3NSMU
HeobbIYHOV cyabObl 3HAMEHUTOro
BJIeKTPOTEeXHUKA, YAOCTOEHHOro TUTya
«3acy>keHHbIV PyCCKUIi amepuKaHeL».

KntoyeBbie c/ioBa: TenekoMMYHUKaLu,
TesIeBuAEHNE, UCTOPUS, JJIEKTPOTEXHUKA,
3BOpPbIKUH, MIHHOBALIMOHHOE Hacsieame.

® MWP TPAHCIOPTA, Tom N2 4, C.234-247 (2015)

KOJIECO NCTOP

Jly4y cBeTa
B 3JIEKTPOHHOM LapCcTBe

Ipucopvee Huxoaaui JIlmumpueeun — kanoudam
MexXHU4ecKux HayK, douenm Kagpeopul
«Dnexkmposnepeemuxa mparcnopma» Mockosckozo
20Cy0apcmeeHH020 yHueepcumema nymeti coooujeHus
(MHHUT), Mockesa, Poccus.

300peTaTelib, CTOSIBIINI Y UCTOKOB

COBPEMEHHOTO TeJIEBUICHYSI U BHEC-

LMK HEMAJbI BKJA4 B CO3JaHUE
9JIEKTPOHHBIX ONTUYECKUX TTPpUbopoB, Bra-
nuvup Kosemua 3BopbikuH poawics 29 (17
10 CTapoOMYy CTHITIO) nioist 1888 roma B ropone
Mypome Brangumupckoii rydepHUU B MHOTO-
JETHOU cembe (TIATh AeBOYEK U IBA MAJIbUM -
ka). Orell, TOTOMCTBEHHBIN KyTIel] TIepBOi
TWIbIUY (HAaUBBICHIEH M3 TPeX MO pa3Mepam
000pPOTOB 1 HaJIOTA), XOTeJ BUIETh B MJIaAIIeM
cbIHe TIpoforkatenisi cBoero neia. C 10 ner
MaJIbYMK Hauyajl BBITOTHATH PA3TUYHBIC TT0-
py4YeHUsI OTIA: TTPOBEPSTh TOUHOCTh TIPUObI-
TUs TapoxonoB kommnaHuu «K.A. 3BOpBIKUH»,
MPUCYTCTBOBATh Ha MEPEroBOpax ¢ TOPTOBbI-
MM JIIOAbMU U YMHOBHUKAMU, BO BPEeMsI JIET-
HUX KAaHUKYJ TU1aBaTh 1o OKe Ha KyneuecKnux
napoxongax 10 H. HoBropona u odpartHo.
Bo Bpemst peiicoB Ha MpaBax IOHTHU C YIOBOJIb-
CTBMEM TTOMOTal 00CIYXUBaTh U YUHUTH
MapoBYyI0 MAIIMHY W 3JIEKTPOOOOpYyHIOBaHNE
CyJHa, YTO MPUBEJIO €TO K YBJICYSHUIO JIEK-
TPOTEXHUKOM.

MEPBbLIE LLUAT'N C POSUHIOM

B 1906 romy roHoIIa ¢ OTJIMYMEM OKOHUMIT
MypomMckoe peaslbHOE YYWINILE W TTOCTYITHI
Ha a7ieKTpoTexHnIecKuii (hakysreT CaHkr-Ile-



TEpOYPrcKOTO TEXHOJOTMYECKOTO MHCTUTYTA.
C TpeTbero Kypca CTYIEHT TI0JI PYKOBOJICTBOM
npodeccopa b.JI. Po3urHra yyacTBoBasl B poBe-
JIEHUU OTIBITOB B 00JIACTU «IaTbHOBUIIEHUSI»
M AJIEKTPOHUKHU. 3aTeM KaK JTyJITINiA BBITYCKHUK
ObUT HaIpaBJieH Ha CTAXKUPOBKY B MAPYIKCKUI
Komremk me @panc K n3BeCTHOMY (PPaHITy3CKO-
my dusuky I1. Jlarxkeseny. BecHoit 1913 rona o
coOpaJl ¥ HaJIaWJT YCTAaHOBKY JUISI PEHTTEHOB-
CKO#l mudpakiiuy KpUCTAJUIOB, C TIOMOIIBIO
KOTOPOI#A clie1ajl CHUMOK PYKHU CTYIEHTKH C He-
YastHHO CJIOMaHHOM UIJION, HEOOXOIMMBIiA Iepe/t
XUPYPrAYECKOM orepatyeil. OTOT MOJIOXUTE b
HBII pe3yJbTaT MPaKTUIECKOTO TIPUMEHEHUS
3JIEKTPOTEXHUKU «ayKHYJICS» yepe3 39 JieT, Korna
Bnamumup Koszpmud, sBisisich 3HaMEHUTHIM
Y4YEeHBIM B 00JIACTH TeJIEBUICHWS, 3aHSUICS e1e
¥ MEIUIIMHCKOM 3JIEKTPOHUKOMA.

Ocenbto 1913 roga 3BOpbIKUH 1 0OCTOSI-
TEJILHOTO M3yYeHUsT Kypca TeOpeTMIeCKOl (hui-
3UKU Tiepeexall B bepiiH, e mocerat JIeKim
B [lapnorrenOyprckoM nHctutyte. [locie Ha-
yasia [TepBoii MUPOBOIA BOWHBI, YTOOBI HE OKa-
3aThCSI UHTEPHUPOBAHHBIM (apeCTOBaHHBIM
W JIMILIEHHBIM CBOOOJIBI IO OKOHYAHWST BOWHBI)
HaTepputopuu [epmanuu, craxep yepes JaHuio
n OuHsgHNo Bo3Bpatwiics B [letporparn ¢ ne-
JIBIO TIPOBEIEHUST HAyYHBIX MICCITEIOBAHUI B TEX-
HOJIOTMYECKOM WHCTUTYTE, HO €0 MpU3BaJIn
Bapmuto. [Tocsie KpaTKoOCpOYHBIX KypcoB IT0 pa-
JIMOCBSI3U PsIoBOI ObLT HarpasiieH Ha CeBepo-
3anaaHblii PPOHT B pOTY OECTPOBOJIOYHOIO Te-
Jerpacda, packBapTUpoBaHHYIO 1o [pomHo
(mo3xe 1 Ha APYrUx yyacTKax 3araaHoro (ppoH-
Ta). 3a mepeobopyoBaHNe 03 pa3pelIeHUs
KOMaHIpa IMBU3WH TTEPEBIKHON PaIiOCTaH-
MY B CTALIMOHAPHYIO MOJIONION CBSI3UCT ITOIBEP-
T'CsI HaKa3aHW10, OOBUHEHHBIN B YHUITOXEHUN
BOEGHHOTO UMYyIlecTBa. Yepes moaropa rona
CJTY>KOBI y HETO TTOSIBUJTMCH OECCOHHMIIA U Tasl-
JOUMHAIMY (B yIIax MOCTOSTHHO CTOSUT TIMCK
MOP3STHKM). BoeHHbIIi Bpad HarpaBuJI €T0 K CTO-
JIMYHBIM CBOMM KOJIJIeTaM.

B Iletporpane psnoBomy mprcBowInd odu-
IIepCKOe 3BaHWE W HAIlpaBUJMU B BOCHHYIO
3JIEKTPOTEXHUIECKYIO IITKOJTY Ha JOJDKHOCTD
nipernoziasatesist. [ToroM ero mprkoMaHaMPOBAIN
K 3aBomy Poccuiickoro ob1iectBa 6ecripoBosioy-
HOM Testerpacdum v TeiehOHNM B KA9eCTBE BOSH-
HOTO MHCIIEKTOpa (BOSHMpeIa) MpU U3roTOBJIE-
H1M pagroodopynoBanust. [Tocie DeBpanbekoit
peBomouuu 1917 roga oH ObLT HampaBieH
Ha YKpauHCKMii (hpOHT B COCTAB apTUILICPUIA-
CKOI1 MOTOPM30BaHHOI OaTapeu, pacKBapTHPO-
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BaHHOI1 B MecTeuke bpoBapsl Henasieko ot Ku-
eBa. MarepuaibHast yacTh 6aTapeu mo TpedoBa-
Huto Borick retMmaHa II.I1. Ckoponaackoro
(BpeMsi peBOJIIOLIMOHHON yexap/pl!) mepenuia
B pacropstKeHUe TPaBUTETLCTBA « YKPAMHCKON
JiepkaBbl». BoeHHas1 ciry»k0a ObIBILIETO LIAPCKOTO
odutiepa 3BOPHIKMHA HA 3TOM 3aKOHUMJIAC.

B 1918 romy 3BopbikuH B MOCKBe MOCTY-
T Ha paboTy B TPECT, 3aHUMABIIIMIICS MOH-
TakOM PaJIMOTEXHUYECKOTO 000pYIOBaHUS
no Bceil Poccuu. EMy ObLIO NIpeaioxXeHo
000pyIOBaTh MOIIIHYIO PaANOCTaHIINIO0 B OM-
cke. TamonrHee CuOUpPCKOE MPABUTEIHCTBO
0hOpPMUIIO TOKYMEHTHl Ha €ro IMoe31Ky
B CIIIA s 3akaza He0OXOAUMOI0 000PYa0-
BaHus. B 1920 rony oH Bo3BpaTtuicst B OMcK,
OTYHUTAJICS TIepe/l TPaBUTEIHLCTBOM aaMupaia
A. B. Konuaka, ynepXrBaBIIIEro TOraa BIacTh
B Cubupu, o BbIMOJHEHHOI paboTe U TYT XKe
Obu1 oniATh HampasyieH B CIIIA kak «moJiHbIit
MpeCTaBUTENb» CTOMMIBI CHOUpU pelaTh
BOITPOCHI, CBSI3aHHBIE C 3aKa30M U TIOJTyIeHU -
eM 1151 OMCcKa aMepruKaHCKHX TOBapOB.

Bynyun B Heto-Mopke, 3BOPBIKIH y3HA,
YyTO MpaBuTesbcTBO Koruaka rmaso. Bee mpaBa
KOMaHAMPOBAHHOTO TOTEPSUIU CBOIO CHITY.
Pycckuit mocon b. A. baxmMeTbeB OT UMEHU
JTaBHO JIMKBUINPOBAaHHOTO BpemeHHoTO 1pa-
ButenbcTBa Poccnu (rmpasutenibetBo CoBeTOB
ellle He ObLIO MPU3HAHO) 3aYMCJIMII €T0 B LLITAT
3aKyMOYHONW KOMMCCUHU JIJISI BHITIOJIHEHUS
C MOMOIITBI0 aprMOMETPa PACUETOB OyXTaj-
TepCKOTo XapakTepa. DMUTPAHT MOCTYITHII
Ha KypPCHI 110 M3YYEHUIO aHTJIMICKOTO SI3bIKa
1 OTHOBPEMEHHO pacchulajl MMChMa B pa3ind-




HbIC (I)I/IpMI)I C MPCAJIOKCHUAMMU CBOUX YCIIYT
B Ka4C€CTBC CIICLIMAJIMCTA I10 paarO3JICKTPO-
HUKE.

BAOOIrOHKY 3A CBETOM

Dupma «BecTrHTay3 21eKTPUK» TIPEUTOKI -
J1a eMy pa0oTy, 1 oH B ToM ke 1920 romy mepeexai
B [TuttcOypr. [lepBbIM ero 3agaHueM CTajlo
COBEPIIIEHCTBOBAHME TEXHOJIOTUU M3TOTOBJIE-
HUSI IPUEMHO-YCUTUTETLHBIX JIAMIT, UCTIONB3Y -
€MBIX B palOTIPUEMHUKAX.

HoBblii coTpynHUK (pupMBbI BHEC OOIBLION
BKJIa[l B pa3pabOTKy TEXHOJIOTUM HAHECEHUS
06apreBOro MOKPBITUS Ha TIATUHOBYIO OCHOBY
KaTo[a, U3TOTOBWII TTOJTyaBTOMAT, 00eCTIeurBa-
01N OoJiee CTAOMITbHOE TIOJTyYeHUE KaToOB
¢ TpebyeMbIMU TTapaMeTpaMul. Yepes ro BMecTo
00€IIIaHHOTO TIPU 3aYMCICHUY YBETUICHUS
3apIuIaThl OH TTOJTYYMJT YBEIOMJICHUE O COKpa-
eHWH BBITIaT Ha 10% B cBSI3U ¢ (GDUHAHCOBBI-
MU TPYTHOCTSIMU. 3BOPBIKIH OOMJIEIICS U TIepe-
e B hupmy Kanzac-Cutu.

B TeueHme HECKOTBLKUX MECSITIEB B MECTHOM
JlabopaTopuu UM ObLTa CO3aHa yCTaHOBKA
T10 3KCTIEPUMEHTATEHOM TIPOBEPKE BO3NECUCTBUS
TOKOB BBICOKO YaCTOThI HAa YCKOPEHUE MPOTIEC-
ca kpekrHTa He(pTr. OTIBITHI TaJT OTPUIIATEITb-
HBII pe3ysbTaT, 1 BHOBb HUKAKUX IIaHCOB
Ha TIPOIOKEHUE — OT €T0 YCIIYT 0TKA3aJUCh.

B 1922 rony oH ycTpous B cBoeil KBapTupe
MacTepCKYIO 110 COOpKe Ha 3aKa3 MMOPTATUBHBIX
panTuoTIPUEMHUKOB, BCTpAaBaeMbIX B MeOETb
¥ COEIMHEHHBIX C YaCOBBIM MexaHn3MoM. Ofi-
HAKO Ha CJIeIyIONTni To/1 3BOPHIKMHY TTPEIIO-
KU BepHYTHCS B (hupMy «BectuHrays amex-
TPUK» Ha O0Jiee BEITOAHBIX yeaoBusix. M Branu-
Mup Bo3Bpatwics B [TUTTCOYpr, rie eMy paspe-
AT 3aHUMAThCST BOTIPOCAMM TEJICBUIICHWS,
0 YeM OH MeuTaJl ellle CO CTYIEHYECKON MOpHI.

Korna B robl 00y4eHUsT Ha 3IeKTPOTEXHU-
yecKoM (haKyJTbTeTe OH y9acTBOBAJ B MCCIIEIO-
BaHMSIX, KOTOPBIE TIPOBOIWIT €TO MHCTUTYTCKUNA
npodeccop b.JI. Po3uHr, eMy MHOrO€ npeicTaB-
JISUTOCH Jajekum OyayimM. Benb TpynHo gaxe
OBUTO MOIyMAaTh TIOHAYATY, YTO PEaTbHO CYJTVIT
TpUOOP, TIPOXOAUBIINI TAOOPATOPHBIE UCTIBI-
taHus. [Ipodeccopckumu ycwinsiMu U ¢ yda-
CTHEM TeTepOyprcKuX CTyIEHTOB (ITyCTh MHOT-
Jla ¥ YUCTO HOMUHATIbHBIM) PEaTM30BbIBAIACH
TOTa Wjesi KaTOMHOM TPyOKM HeMEIKoro (hui-
3uka K. ®@. bpayna. B 1897 romy Tot pazpadotan
€e BapuaHT, B KOTOPOM 3JIEKTPOHHBIN JTy4
BOCTIPOM3BOIMIT Ha (PITIOOPECIIMPYIOIIEM IKPa-
HE WCCIIeyeMble 3EKTPUIECKUE CUTHAIBI
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B BUJIE CBETSIIMXCS JUHUIA. Po3uHT Torien
nanbiie. OH cienan Ha OCHOBE TaKOil TPyOKU
YCTPOMCTBO 11 BOCIIPOW3BEICHUS TBIKYIIIE-
rocsl WU HEeMOABUXKHOTO U300paxeHus. KoH-
CcTpyKLwms rosieuiach B 1907 romy, v mepBoKypc-
HHUKY-BTOPOKYPCHUKY 3BOPBIKUHY OBLIO
OT Yero OTTaJIKUBAThCsI, (hOPMUPYST CBOM TIPET-
CTaBJIEHUS O OyTy1IEM JIEKTPOHUKU U TATBHO-
BUJICHMSI.

B texHonornyeckoM uHCTUTYTE Biagmmup
MO3HaJI BCIO MPEIbICTOPUIO TE€JIEBU3MOHHOMN
WHXEHEePUH, CyIb0Y TIEPBBIX OTKPBITHUIA 1 U30-
OpeTeHUIT B 3TOH 3apoKaaBlIeicsl oTpaciun
9JIEKTPOTEXHUKHU. EMy HaBepHsKa CTalu M3-
BECTHBI 1 ITPOEKT MOPTYTaTbCKOro Mpodeccopa
A. T1aiiBbl, KoTophlit B 1880 romy npennioxun
MPOeLMPOBaTh BUAMMOE ONTUYECKOE U300pa-
JKEHUE Ha CEeJICHOBYIO IUTACTUHKY, KaK B (poTO-
arnapare, coyeTast BO3MOXKHOCTU COBMEILIEHUS
MEXaHUYECKOM MOCTPOYHOM pa3BePTKU KAPTUH-
KU ¢ repenayeit o mpoBoiaM dIeKTPUIECKUX
CUTHAJIOB; U OMMCaHHOE (DpaHIy3CKMM M300pe-
tatenieM K. CeHeKoM TeJleBUBMOHHOE YCTPOiA-
CTBO, CIIOCOOHOE MepeaBaTh U300paxeHue
Ha CBETOYYBCTBUTEJIBHYIO [TaHENb C CEJIEHOBbI-
MU (DOTORIEMEHTAMU TIOCPEICTBOM MEXaHUYe -
ckoro Kommytaropa. K Tomy ke BpeMeHU OT-
HOCWJICSI TeJIEBUBMOHHBIN MPOEKT COOTEYECT-
BEHHUKa 3BOpbIKMHA, GU3UKa U Ouosora
I1. N1. baxMeTheBa: ceJIeHOBbIE 2JIEMEHTHI B HEM
MepeMEeIAINCh B TJIOCKOCTU MPOEKIIUU U30-
OpakeHus1 1o CIUpaIu, a (hOTORNEKTPOCUTHAIBI
OT KaXKIOT0O M3 HYX IIUTH B IIPUEMHHUK, KOTOPBIi
TpaHc(OPMUPOBAT UX JUIST PEryJIUPOBaHUS
MHTEHCUBHOCTH CBETA Ta30BbIX CBETWIILHUKOB,
WCTIONIb3YeMbIX B Ka4eCTBE IPOM3BOIUTEIEH
9KPaHHBIX U300paXKeHU.

Ho c npakTtudeckoit TOUKH 3peHusT Ha TOM
HavYaJIbHOM 3Tarle OpUTMHAIBHBIM PEIIeHUEM
otMeTtuics Hemelkuii ctyneHT [1. Hunkos. OH
MPEUIOXKIIT MEXaHUYECKOE YCTPOHCTBO, TTO3BO-
JISIBILIEE TTOC/IEA0BATEIbHO PA3/IOXKUTh U300pa-
JKEHUE Ha OTAENIbHbIC 3JIeMeHTHI. BOMM3u Ha-
PYXHOI OKPY>XXHOCTU CBETOHEIPOHUIIAEMOTO
JIMCKa ObUTH TIPOCBEPJIEHBI OTBEPCTHS, TPUIEM
KaxJ10€e TOCJIEAYIoIee CMEIANIOCh K LIEHTPY
Kpyra OTHOCUTETbHO MPEbIAYILErO Ha HEOOb-
1110€, OTHAKO PaBHOE paccTosiHue. {rck pacmno-
Jlarajics Mexay rnepeaaBaeMoil KapTMHKOM
U (HOTORJIEMEHTOM, U M300paxkeHue (hOKYCUpO-
BaJIOCh OOBEKTUBOM Ha €ro riockoctb. [1pu
BpallleHU! JUCKa CBET, OTPaKEHHBIN KapTHUH-
KO, «3acBeuMBal» Ha (HOTODJIEMEHTE OIHY
3a IPYTroil CTPOUKM, Kaxaask U3 KOTOPbIX OKa-




3bIBAJIaCh CMEITIeHA IT0 OTHOIIEHUIO K TTPEIbl-
JYIIEH OISITh Xe Ha ONMHAKOBYIO BEJIIMIMHY.
TTpoucxoamBInmii TIpoliecc MmpeBpalial ocBe-
IIEHHOe M300pakeHne B IOCIIEI0BATEIbHOCTD
3JIEKTPUIECKUX CUTHAJIOB, TIepelaBaeMbIX
10 MPOBOJAM Ha TIPUEMHYIO CTaHIIMIO, T
BOCTIPOM3BOIMIIOCH MOIYJTMPOBAHHOE CBETOBOE
W3JTyJeHue.

Hano cka3athb, 9T0 B pa3HbIX MOTU(bUKAITI-
sIx IUCcK HUTMKoBa TpUMEHSIICS TIOUTH TIOJIBeKa
B CHCTeMax MEXaHWYeCKOTO TeJIeBUIACHMSI.
Ho B 1aHHOM ciy4yae BaxkKHO, YTO UMEHHO B YHU-
BEPCUTETCKUE TO/IbI 3BOPBIKMHA €T0 ITpodeccop
PosuHT, ipenBocxuIiasi MHOTHE TTOCIIEAYIOIIITE
HOBAIINU, JOKa3aJ TPUHIMITNATBHYIO BO3MOX-
HOCTb TPEOIOJIETh OTPAHMUYEHUS, TIPUCYIIIVE
CUCTEMaM C OTITUKO-MEXaHMIeCKO pa3BepTKON
(ovueHb MaJleHbKUIA TeIedKpaH, 3aBEIOMO He-
yeTKasi KapTUHKA U T.I1.).

YcosepiieHcTBoBaHHas1 B [letepOypre ka-
TonHas1 Tpyoka bpayHa Giaromapsi HUIMYUIO
JIBYX OTKJIOHSIIOIIMX 3JIEKTPOMArHUTOB C B3a-
VIMHO TTePIIEHIMKYISIPHBIMU OCSIMU,, 00€CTICU -
BaIOIIUX JIyJy BBICOKYIO CKOPOCTh TTIOCTPOYHOTO
JIBVDKEHUS TI0 3KpaHy, M BBEACHUIO TTOCIIE [T -
aparmMbl TIACTHH, KOTOPBIE «I03UPOBAJIN»
BEJIMYMHY KaTOIHOTO TTy4Ka, To3BoJvia Po3nH-
Ty HE TOJIbKO 3aMEHUTh CUCTEMY C TMCKOM
HurnkoBa Ha 37€KTpOMarHUTHYIO pa3BepTKY,
r1aBHOe — 3TO ocyiiecTsieHue B 1911 roay
TIEPBOI B MUPE TeJIeTIepeIayn.

BocnutanHebIi Oymydu CTyIeHTOM B 00cTa-
HOBKE HETTPEXOISIIero BHUMAHUS K COPEBHO-
BaHMIO Wil BOKPYT OYIYILETO TeJeBUICHUS,
Bnagumup Ko3pMuu, ecTecTBEHHO, COXpaHWIT
MHTEpeC K TeME U B CBOH yXe aMepUKaHCKUIA
Meproj HEM3MEHHO OIIyIIal MPUIaCTHOCTD
K OTEUECTBEHHOU HAayYHOI ITKOJe, OBIBIINM
YUUTENISIM M KOJUTIeraM, a TO U COTIepHUKAaM.
B nocnenHem ciydae ObL10 Obl TPaBOMEPHO
roBopuTth, B yactHocTu, o C. M. KaraeBe kak
YeJIoBeKe, C KOTOPHIM Y 3BOPHIKMHA MHOTO JIET
1IJ1a 3a0YHasi M, KOHEYHO, CYry0o ycJIOBHas
0opnba 3a Te WIM MPUOPUTETHI, KacaBLINECs
3JIEKTPOHHO-Ty4YeBbIX TEJIEBU3MOHHBIX TPYOOK
1 CIIOCOOOB TIepeiaurl M OpraHU3alMK TeJleBe-
manus (cM. «MK», 2014, No 1).

MATEHT HA UBETHOE TEJIEBUAEHUE

Nccnenosanud nokasbiBaiu, 4To Oyayuiee
JAJIbHOBUIECHUS HE 32 ONTUKO-MEXaHUYECKU -
MU, a 3a 3JIEKTPOHHbIMU cucTemMamu. Ho ux
TPUMEHEHUIO MPENATCTBOBAIA OYE€Hb HU3Kas
YYBCTBUTEJILHOCTD INEPENAIOLINX JIEKTPOH-
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HO-JIYYEeBBIX TPYOOK, IJIsT MHOTOKPAaTHOTO
MOBBILIEHUSI KOTOPOl HEOOXOAUMO OBLIO
WCTIOJIb30BaTh HAKOIJIEHUE 3JIEKTPUIECKUX
3apgaaoB. PaboTasg Ha miomansax bupMel
B OJMHOYKY, O€3 TTOMOIIHUKOB 3BOPBIKUH
co0Opas TeJeBU3MOHHYIO YCTAaHOBKY, SIBJISIIO-
IIYI0CSI TIOJTHOCTBIO 2JIEKTPOHHOM.

B nexabpe 1923 roga oH mopan 3asBKY
Ha U300peTeHre TeJEeBU3MOHHON CUCTEMBI
HoOBoOro Tuna. BHyTpu nepenatoieii TejeBu-
3MOHHOU TPYOKM HaxXOAWJIach IJIaCTUHA, CO-
CTOSIIAsT U3 OUEHb TOHKUX CJIOEB AJTIOMUHUS,
OKCHJIa aJTIOMUHUS U (POTOUYBCTBUTEILHOTO
matepuaia. CKaHUPYIOLIUIA 2J1E€KTPOHHBIN
JIy4 TIPOHUKAJI CKBO3b aJIIOMUHUEBBIE CIIOU
U ocTurai hOTOYYBCTBUTEIBHON MO3auKH,
COCTOSIIIIEH N3 MHOXECTBA MEJIKMUX U30JIMPO-
BaHHBIX [JIOOY (MEIKUX YaCTUIL) IIEJTOYHOTO
MeTajiia, HallpuMep, Tuapara Kaius. Bugu-
MoOe M300paXkeHue MPOepOBAIOCH HAa MO3a-
WKy 4epe3 CETKY, BBICTYIABIIYIO KOJUIEKTO-
poM. Kaxapiit hoTos1eMEHT MO3aUKU MOJTYy-
YaJi 9JIEKTPUIECKU 3apsifl, TPOTIOPIIMOHAIb-
HBII OCBEIIIEHHOCTH N300pa3uTeILHOTO psifa.
ITox Bo3aelicTBUEM 3JIEKTPOHHOTO Jiyya,
CKaHMPYIOIIIETO IJIACTUHKY C 00OpaTHOM CTO-
POHBI, 3apsiI TPEBPAIIAJICS B AJIEKTPUUECKUIA
TOK curHaza. [TocnenoBaTeIbHOCTh CUTHATIOB
HecJs1a nHdopmaluio 00 U300pakKeHUu, CIIpo-
€LIMPOBAaHHOM B TAaHHBII MOMEHT Ha (hOTOMO-
3aMYHYIO0 MUIIIeHb. [IpenoxkxeHHas B 3asiBKe
CXeMa ocTaBajlaCh OCHOBOITOJIAraloIei B pa-
6ote 3BopbikrHa A0 1930 roga, HO MaTeHT
CIIIA No 2141059 emy ObLT BBIIAH TOJBKO
ImocJjie Xanxo0bl Ha BOJOKMUTY (CChUIATUCH
Ha HEBO3MOXXHOCTb U3TOTOBJICHUSI (POTOUYB-
CTBUTETLHOM IJIACTUHKU, XOTSI YK€ NMEJTUCh
TeJIeBU3UOHHBIE IPUEMHUKU C €TO KHHECKO-
nom) yepes 15 net — 20 nexadbps 1938 rona.

KavecTBo n3obpaxeHusi B BUIE KpecTa,
BOCIIPOM3BOJIMMOTO TOJIBKO UTO COOpaHHOM
MPUEMHON TeJIEeBU3MOHHOM TPYOKOii, ObLIO
HE 0YeHb KOHTPACTHBIM M PE3KUM, TI0OITOMY
TreHepaJIbHBII TupeKTop GhupMbl JIaBuc man
yKazaHue 3BOPBIKMHY MPEKPaTUTh pabOTHI,
CBSI3aHHBIE C TEJICBUICHUEM U 3aHSTHCS IPY-
TMMU TeMaMU, 60JIee IMOIe3HBIMU JIJIST KOMTIa-
Hun. B 1924 romy oH MOJyYnsT rpakadaHCTBO
CIIA, a Ha cienyroLuii roJ co3aal mpuoop,
COBMEIIAIONINI (POTORTIEMEHT U YCUITUTEb.
B 1926-m nociie 3amuthl gucceprauuu «Mc-
cienoBaHue (DOTOJIEMEHTOB U MX COBEPIIICH-
ctBoBaHue» [IUTTCOYpPTCKUii YHUBEPCUTET
MPUCBOUJI €My YUeHYIO CTeleHb JTOKTOpa




dunocodun. A BCKope yuyeHbI TPemToXuI
HOBYIO CUCTEMY 3ByKO3aIMCH C IPUMEHEHNEM
dotoanemeHToB. Mcnonb3ys B KauecTBe (ho-
TOUYYBCTBUTEJLHOTO MaTepraia KOMOMHAIIUIO
11€3UsI U MarHusi, OH JIOCTUT PEeKOPIHOW IyB-
CTBUTEJILHOCTH SIY€EK, pearnpyIolInX Ha CBET.
Ota ero pabora cpasy xe Oblia BHEJApeHa,
TTOCKOJIbKY COBITAJIa C MOJHBIM TOT/Ia ¥ OTHO-
CUTEJIbHO IIIMPOKUM TTpUMeHeHEM (PoToaJIe-
MEHTOB B ohricax M Mara3uHax Jijisi OXpaHHOM
CUTHAJIN3aIINH1, OTKPBIBAHUS JIBEPE 1 T.11.

3aHnMasiCh TUTAHOBBIMU TEMaMU 110 oTO-
YYBCTBUTEIHHBIM TTPUOOPAM M TEXHUKE 3BY-
KO3aIncu, 3BOPBIKMH He TIpeKpallial CoBep-
IIEHCTBOBATh U 3JIEMEHTHI IIBETHOU TEJIEBU-
3MOHHOU cucTeMbl. OTHUM U3 TIEPBBIX TEXHU -
YEeCKYyIo peaJM3alluio UAeu Teperadu
IIBETHOTO TEJEBU3MOHHOTO M300paXkKeHU s
OTNTUKO-MEXaHNYEeCKOI pa3BepTKOW Hayal,
KCTaTu, pycckuil uHxeHep A.A. IToaxymop-
JIBUHOB. 3aauy pas3ioKeHUs] N300paxkeHust
B €r0 arrmapare BBITTOTHSIIN JBa JAMCKa, Bpa-
IIAIOIMXCSI Ha TTapaJUIeJIbHBIX OCSIX C pa3HOM
ckopoctbio. Illenu B mruckax uMenn pazamd-
Hy10 (popmy, poMOMUECKOE OTBEPCTUE, KOTO-
poe 00pa3oBBIBAIIOCH TIPU WX TEPECEUCHUN,
CJIYKWJIO Pa3BEPTHIBAIOIIUM 2JIEMEHTOM.
LBeTooTNEIEHME CUTHAJIA TIPOUCXOINIIO B pe-
3yJIbTaTe HAJIOXKEHMS Ha IIeJTA B OTHOM U3 N -
CKOB KPacHOTO, 3eJICHOTO U (pHUOJIETOBOTO
cBeTomIbTpoB. Kakbie Tpy mocenoBaTesb-
HbIE CTPOKM B ycTpoiicTBe [TosymopaBuHOBa
OTJIMYAJIMCh TI0 IIBETY. AHAJIOTUYHBIE Pa3Bep-
THIBAIONIME JUCKW YCTAHABIMBAJINUCH TIEPE]
(oToaIEMEHTOM Ha Tepenalieii CTopoHe
U TIepe]; ICTOYHUKOM CBeTa B IPUEMHUKE.

Y aMepuKaHCKOTO PYCCKOTO B M3BECTHOM
Mepe COXpaHsUICS MHTEPeC K OTeYeCTBEHHOMN
HayKe, XOTs OH CUHTE3UPOBAJl U OCTATbHOMN
uccienoBareabckuil onbIT B cepe TB. Pe-
3yJIBTAaTHI MTOUUTA B Topy. [TomydeHHbIi 3BO-
PBIKMHBIM B 1928 romy maTeHT moATBEpXKIas
M300peTeHNE IIBETHOM 37IEKTPOHHOM CUCTEMBI
TeJIeBUIEHUSI, UMEBIIIEeil TT0 COBPEMEHHOM
TEPMUHOJIOTMY OJHOTPYOOUHYIO Tepenaro-
IIyI0 KaMepy M OJHOJYYEBYIO TPEXIIBETHYIO
MPUEMHYIO TPYOKY.

B 1929 roay cotpyaHMK Moka enie Toi ke
«BecTtuHrays anekTpuk» pazpaboTan u 3ara-
TEHTOBAJI B OTJINYME OT TPyOKM BpayHa BbIcO-
KOBaKyyMHOE ITPMEMHOE YCTPOMCTBO, Ha3BaH-
HOE UM KMHECKOTTOM. ICTOUHUKOM 3JIEKTPO-
HOB CJTY>KIJI KaToJl KOCBEHHOTO Hakana. [1o-
TEHIIMaJI TIEPBOTO M BTOPOTO aHOJIOB OBLI
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noao0paH TakK, YTOObI UMETh OCTPO (hOKYCH-
POBAHHOE TSATHO OT 3JIEKTPOHHOTO Jydya
Ha GII00peCUUPYIONIEM IKPaHe C UCITOIb30-
BaHMEM MUHepaJia BUJUIEMUTA, TO €CTh OH
MEePBBIM MIPUMEHUT METOABI JEKTPOHHOM
OTITUKU JJTSI TPUEMHBIX TEJIEBU3UOHHBIX TPY-
00k. M uM xxe mpu 3ToM anmpoOupoBaH CIiocod
Pa3BepPTKU JIEKTPOHHOTIO Jiy4ya, obecrieunBa-
OIUII PABHOMEPHYIO SIPKOCTh CBEYEHUS
sKpaHa. Ero kuHeckon co3fgaBaji nu3oopaxe-
Hue O0JBILION IPKOCTH, O1aroaaps Yemy yepe3
JIBa TO/Ia B CUCTeME TEJICBUICHUS CTajla BO3-
MOXHa YepecCcTpoUyHast pa3BepTKa, yCTpaHUB-
11ast MeplaHue sIipKOCTH U TTO3BOJIMBIIIASI CO-
KpaTUTh IMOJIOCY YaCTOT KaHaja Irepeaavyu
vHGOpMaLNN.

CUCTEMHbIA PAANYC BELLAHUA
Hecmotpst Ha ycriexu B CO3MaHUU TEeJIEBU-
3MOHHOTO MPUEMHUKA, TOOUTHCS CTAOMIIBHOM
pabOoTHI AIIEKTPOHHOTO MEPEAIOIIET0 YCTPOT -
CcTBa He ynaBaiaoch. AHrauvyaHuH I. PayHn
B 1926 rony u amepukanen Y. JIxKeHKUHC
B 1928-M BBeJIM B CBOM CXEMBI ONITUKO-MeXa-
HUYECKUX TIEPeIaloNX YCTPOMCTB MO3aUKy
K. CynntoHa, 3aMEHUB OTBEPCTUS JAUCKA
Hunkosa nuH3amu. JI>KEeHKUHC TIpUIyMal
TTaHeIb ¢ MHOXECTBOM (DOTOJIEMEHTOB U CO-
€IMHEHHBIX C HUMU KOHIEHCAaTOPOB-HAKOTI -
Tejiell, KOMMYTUPYEMBIX MEXaHUYECKUMU
nepexiodatesisiMu. Ho aTo 6110 rpomMo3nkoe
COOpYXEHUE, TPYIHO BHITIOJTHUMOE TEXHUYE -
cku. TeM He MeHee N300peTaTelIb OCYIIECTBIIT
repenavy IBUKYIIETOCST M300paskeHUsI TIPO-
CTEUTITMX TTPEIMETOB U3 OJTHOTO TOPOJIA B IPY-
Toi ¢ MOMOIIIbIO panrocBs3u. M3obpaxeHue,
BIIPOYEM, 0Ka3ajJ0Ch HEYETKUM U 4acTO
TpyaHO y3HaBaembIM. Torma xe BeHrp K. Tu-
XaHbU CO3[aJ MPOEKT Tepenarolieil Tpyoku
CO CBETORJIEKTPUIECKUM TTpeodpa3oBaTesieM
B BUJIE CIJIONTHOTO CBETOUYBCTBUTEIHHOTO
CJI0ST WM MO3auKH, COJepKalleil 0obInoe
KOJIMYECTBO M30JIMPOBAHHBIX (POTOIJIEMEH -
ToB. HO 13-3a KOHCTPYKTUBHOTO HECOBEP-
IIEHCTBA HAKOTUIEHUSI 3apsIIoB HE YAaJIOCh
JIOOUTHCS PE3KOTO YCUIICHUST BUIEOCUTHAJIOB.
Y1o06bl COOpaTh KOMIUIEKTHYIO TEJIEBU3U -
OHHYIO CUCTEMY, 3BOPBIKMH BPEMEHHO KC-
TOJTb30BaJI TepeIaolnee YCTPONCTBO ¢ MeXa-
HUYECKOW pa3BepTKOM u3oopaxeHus. BMvecto
CTaBIIIETO KJIACCUUYECKUM BpaIlalomlerocs
nucka HumkoBa oH MpUMEHWT pa3BepTKY
C TIOMOIIIBIO JTy4a, 0TOpachIBAEMOTO KOJIEOITIO-
mumMcs 3epkasioM. B ampenie 1929 roga 6buta




3aKOHUYEHA pa3paboTKa arapaTypbl ISl Te-
JIEBU3MOHHON Tepenauyn KUHODUIbMOB,
a K aBIryCTy cOOpaHbl yCTAHOBKA TaKOTO e
TUTIA JIJIST TPAHCIISIIIY TIepeaad U3 TeJIeBU3M -
OHHOW CTY[IMU U IECTh TEJIEBU30POB.

B nexabpe, omHako, B CBSI3U C MpeKpalleHU-
€M HCCIIETIOBATEILCKIX Pa0OT MO TeJIEBU3NOH-
Holi TeMaTuKe B prupMe «BecTUHray3 aJIeKTpUK»
3BOpPBLIKUH Tepeexan B KamaeH v Obul MPUHSIT
B KoMIIaHu10 «Paarokoprnopanusi AMEPUKU»
(RCA) Ha 10/KHOCTB AUPEKTOPA JJAOOpaTOPUU
3eKTpoHUKU. OH 3aHSIICS YCOBEPIIIEHCTBOBA-
HUEeM MUIICHU Tepeaoleil TpyOKH JABYCTO-
POHHETO JIEHCTBUSI, KOTIa TiepenaBaeMast Kap-
TUHKA TIPOCLUPYETCS C OMHOU CTOPOHHI,
a JIEKTPOHHBIN JTyd CKAHUPYET APYTYIO CTOPO-
Hy rmactuHbl. B 1930 rogy uM nogaHbl 3asiBKU
Ha u300peTeHue nepeaarouieit Tpyoku c dosee
CJIOXKHOM KOHCTpYKLMe. JI1s mydiieit KoMMmy-
TaIlMK 3JIEKTPOHOB (DOTOUYBCTBUTEIHLHOM MO-
3aMKHW B CUTHAJIBHOM IJIaCTUHE OBLIO ITPpOojIesia-
HO MHOECTBO MEJIKUX OTBEPCTUI, B KOTOPBIX
HaXOIWJIMCh TOHKWE TIPOBOIHUKU, 00eCTeun -
BaloIIIME NepeavTy HaKaruIMBaeMbIX MUHUATIOP-
HBIMU (DOTORJIEMEHTaMU 3apsIIOB. DTO TI03BO-
JIVJIO TIOBBICUTH B THICSIYM Pa3 eBa yJIOBUMBIiA
3JIEKTPUUECKUI CUTHANT (POTORIEMEHTOB, Clie-
JIaTh 3HAYMMBII 11T Ha MYTU K TeJIeBUICHUIO
Oymy1Lero.

B 1931 rony pykoBoaumast 3BOPbIKMHBIM
JlabopaTopus co3aasa nepeaaronryo BaKyyM-
HYI0 TPYOKY C OJTHOCTOPOHHEW MUIIEHBIO
(Ha3BaHHOI UM MKOHOCKOTIOM), B KOTOPO#
3JIEKTPOHHBIM JTy4OM CKaHMPOBaJIach CTOPO-
Ha MUIIEHU, Ky/a TPOEIIMPOBATIOCh BUTUMOE
u300paxeHue, najee yepe3 o0ObEKTUB Mola-
JaBiiiee Ha (POTOUYBCTBUTEIbHBIN CJION (MO-
3aMKy) CUTHaJIbHOUW TIacTUHBL. Mo3aunka
(boToaIEMEHTOB CKAHMPOBAJIACHh JIEKTPOH-
HBIM JIYYOM, CO3/1aBa€MbIM 2JIEKTPOHHOU
MYIIKOW U yIpaBisieMbIM OTKJIOHSIOIIMMU
katymkamu. [lon meiicTBueM IMmoToka aJieK-
TPOHOB MUHUATIOPHBIE KOHJEHCATOPHI MU-
LIEHW OIMH 3a IPYTUM pa3psakajlucCh B BUIE
MOCJIeIOBaTEIbHBIX UMITYJIHCOB BUI€OCUTHA -
JIa, TIOCTYMAIOIINX Yepe3 YCWINTENb K Iepe-
JATYUKY ¥ OT HETO B 3hup.

J71s1 ycuneHusT MaJIbIX TOKOB 3BOPBIKMH
WCTIOTH30BaJI IPUHITUIT HAKOTIEHUSI 3aPSIIOB.
MeTannuueckuii cioi CUrHaJIbHOM IJIACTUHbI
WUTpaj IJIsT MUHUATIOPHBIX (DOTORJIEMEHTOB
posib 00KJIaaKKU KoHAaeHcaTopa. [Ipu nonaga-
HUWU CBETa Ha MO3aWKY KasKIIbIi 2JIEMEHT MU -
TUPOBAJI 3JIEKTPOHBI, HAKaIJINBasi EeMKOCTb
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MO OTHOIIEHUIO K METAJZTMYECKON IJIaCTUHE.
3a BpeMs pa3BepTKU Jiyya 3apsifi 2JeMeHTa
YBEJINYMBAJICS MPOMOPLIMOHAIBHO TOUKE U30-
OpakeHusl, ocBelllalolleil JaHHbI 3JIEMEHT.
CgeT OoT nepenaBaeMoro o0bekTa rmpeoopaso-
BBIBAJICSI HA MUHUATIOPHBIX KOHJIEHCcATOpaXx
B OTEHLUAJIbHBIN pefibed, obecrieunBaromii
BUIEOCUTHAJ TpeOyeMOro ypoBHsI.

B xonue 1931 roga 6bina pazpaboTaHa
HOBasi TEXHOJIOTUSI CO3aHUsI MO3auKU (POTO-
ajieMeHTOB. Ha moBepxHOCTh C/I0AbI HAHO-
CWJICS TOHKUIA cyioii cepebpa. [Tocie HarpeBa
MPU BBICOKOM TeMIepaType IJIeHKa pa3aessi-
Jlach Ha OOJIbIIOE KOJTMYECTBO MEJIKUX CEPeO-
PSHBIX 1100y, 3aCThIBIINE MUKPOCKOIMYE-
CcKMe KaneabKu cepedpa MOKpbIBAIKCh CJI0EM
ne3us. JluameTp nsTHa 3JeKTPOHHOIO Jiyya,
KOMMYTHUDYIOIIET0 (DOTOYYBCTBUTEIbHBIN
CJIOW, OKa3bIBaJICsI 3HAYUTEIbHO OOJIbIIIE pa3-
Mepa OTAEIbHOTO 2JieMeHTa Mo3auku. [Toy-
YuBIIEeCs YCpeAHEeHUE yaeJIbHOI YyBCTBU-
TeJIbHOCTU M EMKOCTH 3JIEMEHTOB, IMOMaBIINX
B TISITHO, CITOCOOCTBOBAJIO MOBBILLIEHUIO CTa-
OMJIBHOCTU CUTHAJIOB, T€HEPUPYEMBIX TPU
MPOXOXKIEHUU DJIEKTPOHHOTO JIyya.

WkoHockon 3BOpbIKMHA 3aMEHUJI Mexa-
HUUYECKOEe pa3BepThIBalOIEe YCTPOMCTBO
M HECKOJIbKO KacKaJoB YCUJIEHUS, OTKPbLI
HOBYIO 3Py B pa3BUTUU PAIUOBJEKTPOHUKHU,
MpeIoCTaBUB YeJI0BEUYECTBY O0Jiee COBEPIIEH-
HOE cpeacTBO KoOMMyHUKaluu. [Toce ucrnbi-
TaHUI, MpoBeAeHHbIX B KamaeHe, 1 okoHYa-
HUS pa3dpabOTKU CUCTEMBbI TeJieBellaHUs
Ha 343 cTpOKHM C YepecCTPOUHOI pa3BepTKOM
rpu 60 Kaapax B ceKyHay B 1935 rony Hayanach
omnbITHas TpaHCasus B paauyce 100 kM ¢ mo-
MOIIbIO CTAaHIIMU MOLIIHOCTBIO 2,5 KBT, ycra-
HOBJI€HHOM Ha caMOM BBICOKOM 3JaHUU
Hplo-Mopka. CTaHIapT Y4eTKOCTH B JATbHE-
IreM OBLI TTOBBIIIEH 10 441 CTPOKM.

NJIOC PAANOYNPABNSEMbINA
ABTOMOBMWUJIb

ITpu pabote Hag 3JI€KTPOHHO-JIYYEBbIMU
TpyOKaMu 3BOPHIKUH 0OPATII BHUMAHUE, YTO
HETIPaBWJIbLHOE MX BKJIIOYEHUE TAeT Ha 9KpaHe
YBEJIMYEHHOE N300paxkeHne Kartoia. OH U3ydm
Tpyabl poccuiickoro yuyeHoro JI. A. Kybeukoro
Haa (POTORJIEKTPOHHBIMU YMHOXUTEISIMU
Y TIPOBEJI Psifl IKCTIEPUMEHTOB, TIOATBEPAMBIIINX
BO3MOXKHOCTb HAOJTIOIEHUSI OOBEKTOB C MHOTO-
KpaTHBIM yBeludeHneM. B sHBape u utoje
1935 roma mm OBUTH ITOIAHBI 3asIBKH Ha M300pe-
TEHUE DJIEKTPOHHOTO YMHOXKUTEJIS, TIOJTyYUB-




1IETO TIPUMEHEeHNE B TIEPBOM 3JIEKTPOHHOM
MMKPOCKOTIE, CO3MaHHOM B 1941 romy coBMec-
THO ¢ ero acniupanToM [1. Xumummepom. B 1942
rogy B RCA mnosiBujIcS CKaHUPYIOLIWMA 2/1eK-
TPOHHBII MUKPOCKOIT, a B KoHIIe 1943-ro — mMa-
JIOTa0ApUTHBIN 3JIEKTPOHHBINT MUKPOCKOTI
C BBICOKHMM Pa3pelIeHUEM.

KoHcTpynpoBaHue 1 n3ydeHHe YCTPOICTB
¢ (pOKYCUPOBKOIA 3JIEKTPOHHOTO JTyya IMPUBEIN
€ro K CO3JaHMI0 UKOHOCKOIIA C MEPEHOCOM
3JIEKTPOHHOTO M300pakeHUsI, TTOTYyYMBILIETO
IIMPOKOE TTPUMEHEHNE B TIepeatoIIX TeIEBU-
3MOHHBIX Kamepax. B 1936 roay mon pykoBo-
CTBOM YY€HOT0 ObL1a pa3paboTaHa nepeaarolas
TeJIeBU3NOHHAs TpyOKa, Ha3BaHHAs OPTUKO-
HOM, B KOTOPO 3apsi/l, IPOMOPIIMOHAIBHBIN
CBETOBOMY M300pakKeHUIO W HaKaITMBaeMbIi
Ha MO3aWYHOI MUIIICHH B BUJIE TTOTEHIIMATBHO-
rO pebeda, CANTHIBAJICS MTyYKOM MEeIJICHHBIX
5JIEKTPOHOB, MTOCTPOYHO OOEraBIIMX MO3auy-
HBII ()OTOKATOM U TIPEBPAIIABIIINXCS B BUIEO-
curHaj. brnarogapst 6osee 3¢ GeKTUBHOMY KC-
MOJIb30BaHUIO (POTOTOKA 3Ta Mepeaarolas Te-
JIEBU3MOHHAS TPyOKa OKazanach MpuMepHO B 20
a3 YyBCTBUTEIbHEE NKOHOCKOTIA.

Wnest opTUKOHA CITyCTSI HECKOJIBKO JIET
Jlajia Hayajio pa3BUTHUIO JIEKTPOHHO-ONTHYE-
CKUX TpeoOpa3oBaTesieil, CTaBIIMX OCHOBOM
CO3MaHHBIX UM TIPUOOPOB HOYHOTO BUIECHMS
JUTSI aBTOMOOWJIEH, TAHKOB M HOYHOTO TIPULIE-
JIa JUTS CTPEJIKOBOTO OPYKHSI, KOTOPbIE ObUTU
BO BpeMsi BTopoit MUpOBOIi BOMHBI TPUHSTHI
Ha BoopyxxeHue apmueit CILIA. Eiie onHa ero
pa3paboTka reproaa BOWHbI — CCTeMa TeJle-
BU3MOHHOW HABOJIKM PaguOyIIpaBIIsieMbIX
JIETAOIIMX TopIie] (aBUAllMOHHBIX O0MO).

B 1938 rony bpyKinHCKWA mOIUTEXHUYE-
CKUU MHCTUTYT nipucynui Bragumupy 3B0-
PBIKMHY YUYEHYIO CTEIEHb JTOKTOpa Hayk.
B pesynbraTe peanuzaiuy 3aKII0YEHHOTO MPU
ero copeiictBuu ¢ RCA norosopa B Mockse
ObL1a BBeJeHa B ACHCTBUE MepBas nepeaaro-
1asi CTAaHIMST DJIEKTPOHHOTO TEIeBUIEHMSI.
B cTpaHe Havanoch MPOU3BOACTBO OTEYECT-
BeHHBIX TejeBu3opoB TK-1 ¢ KMHeckornom
3BOpBIKMHA.

B 1946 romy 3BOPBIKMH M COBMECTHO C HUM
JI. E. @yopu momanu MaTEeHTHYIO 3asBKY
Ha U300peTeHUe MEKTPOHHOTO YUTAIOLIEro
YCTPOMCTBA JJIST CJICTIBIX, OCHOBHBIM 3JIEMEH -
TOM KOTOPOTO SIBJISIOCH 2JIEKTPOHHOE TEpo,
repeaBuraroleecs Mo JUHEeNKe BI0JIb TEKCTA.
Ha OykBbl HampaB/sioch C(hOKYCUPOBAaHHOE
MSTHO CBETa, COBEpLIaBlliee KojebaTeabHOe
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JIBUXEHWE B BEPTUKAJIBHOM HaIlpaBJIEHUH.
OTpaxkeHHBI OT OymMaru CBETOBOM CUTHAJ
TOTaIajl yepe3 CBeTOBOM Ha (POTORNIEKTPOH-
HBII TIPUEMHUK ¢ ycrinutesneM. CyMMUpPYIo-
M Tpeo0pa3oBaTe b YaCTOThI BOCITIPUHUMAIT
CHTHAJI OT 3TOTO YCUJIUTEISI, a TAKKe OT CITe-
IMAJTLHOTO TeHepaTopa (PpUKCUpOBaHHON Ya-
cToThI. B pe3ysbrare clioskeHusT IByX CUTHAJIOB
peoOpa3oBaTeib TeHePUPOBaAJ 3BYKOBOE KO-
JiebaHue, COOTBETCTBYIOIIEE PAa3HUIIE YACTOT
curHajioB. Kaxxaast OykBa TekcTa, rornaaatoliast
B CBETOBOE ITATHO, CTAHOBUJIACh UCTOYHUKOM
3BYyKa C XapaKTEePHOM JIJ151 9TOI OyKBbI TOHAIb-
HOIt oKpackoii. B Tom e roay 1abopatopueit
RCA 6611 pa3zpaboTaH rnepeaaolmii 3J1eKTpOH-
HO-JIy4eBOW TTPUOOpP ¢ HAKOIICHWEM 3apsijia
(BUAMKOH), OCHOBAaHHBIN Ha BHYTpPEHHEM
doroaddekTe ¥ OTIMYABIIMICSI BbICOKUMU
rmapameTpamu, MajJIbIMi pa3MepaMu, TIPOCTO-
TOW yCTPOMCTBA U HACTPOMKHU.

Korna B 1947 romy 3BOpBIKMH OBLIT TIepe-
BEJIeH Ha JOJLKHOCTH BUlle-nipe3uaeHTa RCA
W Ha3HAYeH TEXHUYECKUM KOHCYJIbTAaHTOM
BCEX MCCIIeI0BaTeIbCKUX JIA00PATOPUil KOM-
MMAaHWU, OH MCIIOJIb30BaJl PE3YJIBTaThl UCCIe-
JIOBaHUI 1 pa3pabOTOK B 001aCTH TEJIEBUIE-
HUS JUTS] yBeTMIeHUST 9(D(EeKTUBHOCTU MEIH -
IIMHCKOTO PEHTTeHOBCKOTO 000pYIOBaAHMS
W COBEPIIEHCTBOBAHUS PAJINOU30TONHOMN
anmaparypbl. TeJleBUBMOHHBIT MUKPOCKOTI
YJIBTparoIETOBOTO Irara3oHa u nepeaaro-
11as1 BUIMKOHOBAST CTEPEOCKOTTMYECKas KaMe-
pa TO3BOJIWIIM TOJIy4aTh 00BEeMHOE M300pa-
JKeHUEe MUKPOOOBEKTOB. TeaeBU3MOHHAS
TEXHUKA 0Ka3aJlaCh MpUMEeHNMa TS TTofIcue-
Ta KPACHBIX U O€JIbIX KPOBSIHBIX TeJIell, UCClIe-
JIOBAaHUS PAKOBBIX KJIETOK U T.11.

B 1954 romy y4eHblii 1ojiaj 3asBKy Ha N30~
OpeTeHue CUCTEMbl aBTOMATUYECKOTO yIIpaB-
JIEHWS TPAHCTIOPTHBIMU CPEICTBAMM, B KOTO-
poii UM OBLIO MPEITOXKEHO OCHACTUTD aBTO-
MOOWJIM 37eMEHTaMM paauoyIlpaBeHUs,
MMO3BOJISIOIIMMHU TTOBBICUTH 0€30ITacCHOCTD
JIBVKEHUS] Ha CKOPOCTHBIX MarucTpassx.
Monenb paTroyIpaBiisieMOro aBTOMOOUJISI OH
NpoAeMOHCTpUpoBa B tabopatopuu PCA.

CorjlacHO MPUHSITOMY B aMepUKaHCKUX
bupMax MoOpsIAKY MO AOCTUXKEHUM 65 JeT
Bnagumup Ko3bmud yiien B OTCTaBKY € TOCTa
Bule-nipe3ugeHTa RCA. OH nojyuun npea-
JIOXXeHWEe BO3TIaBUTh LIEHTp MeIMITMHCKOM
aJIeKTpoHUuKU nipu MHcTtutyte Pokdeniepa
B Hplo-Mopxke. YueHbIil cTan 3aHUMAaThCs
BOTIpOCAMU TIPUMEHEHUS TeJeBU3MOHHBIX




METO/IOB B METMKO-OMOJIOTUIECKIX UCCIIETO0-
BaHUSX, MEAVIIMHCKOW TUAarHOCTUKE U TIPO-
1eccax o0yueHwus (1o XUPypruu).

Hcronb3ys paHee pa3pabOTaHHYIO arma-
paTypy, OH BHEJIPWJI B MEAUIIMHY U OMOJIOTUIO
TeJICBU3UOHHBIE TIepenalole TpyoKu, qyB-
CTBUTEJIbHBIE K yibTpaduosery. B ynsrpadu-
0JIETOBOM JTMara30oHe Bo3pacTaia adcopOLnst
KOMITOHEHTOB OPIraHUYEeCKUX KJIETOK, TTI03TO-
MY YJABTpadroIeTOBbIE MUKPOCKOITBI TTOJTY-
YUY IIMPOKOE TIPUMEHEHUE B IIMTOJIOTUH.

Pa3Butre nosrympoBOTHUKOBO 2JIEKTPO-
HUKU TIO3BOJIMJIO €My BMECTE C MeaIuKamMu
peanu3oBath B KoHLe 50-x rogoB XX Beka
WIEI0 UCCIIEIOBAHUS eI TEIbHOCTH TTUIIIEBA -
PUTEIBHOM CUCTEMBI C TTOMOIIBIO paiioTelIe-
MeTpuu. Panmo3oHI-nuI0Js1, KOTOPYIO
MPOTJIaThIBaJ MAIIMEHT, TIPeCTaBIsIa CO00M
MWHUATIOPHBIN MepeaTInK, TeHepUPYIOLITNA
panuounsaydeHus B inana3one yactot 300-400
wim 1800-2000 Ii1. BozneiicTBue puznonoru-
YecKnX U (PU3MKO-XMMHUYECKUX TPOIECCOB
MPY TIPOTYCKAHWUM TTUJIIONY 110 TIAIIeBapy -
TEJbHOMY TPAKTy MPUBOAMIO K YaCTOTHOM
MOOYJSIIUMU KosiebaHuii. beuin co3maHbl pa-
JIMO30HIIBI JIJIST OTIpeNieIeHUsT KUCIOTHOCTH,
JIABJICHWS ¥ TeMIIepaTypbl. MeCcTOIoIOKeHEe
MMUJIIOJIA OTIPEAENISNIOCh PEHTTEHOCKOTINE
WY paauoTieIeHTallnei.

Hcrnonb3oBaHue TeaeBUACHUS B 00JaCTH
PaJIMOJIOTUM TTO3BOJIIIO TTIOBBICUTH SIPKOCTD
1 KOHTPACTHOCTH (hI1tooporpaduieckmnx n30-
OpaXXeHWI M 3alIMTUTh Bpadya W TMaldeHTa
OT BO3JICHCTBYSI PEHTITEHOBCKUX U3JTy4EHMUIA.

* % %

Ckonuascst B. K. 3BopbIKiH B IeHb CBOE-
ro poxzaeHus 29 uronst 1982 roma B Bo3pacte
94 netr. OH noxopoHeH B T. [IpuHcTOH (TIITAT
Hyio-Ixepcu, CIIIA).

Emy nmpunaniexar 6onee 120 mateHTOB
Ha pa3inuHble n300peteHus u 6oee 80 HyH-
JaMEHTAJTbHBIX TyOIUKaIMi. YIeHbI UMe
pasiauyHble Harpaabl: [T0YeTHBIN TUTIIIOM
npesuneHTa CIIA; opaex [ToueTHOTO JIETH-
oHa ®paHIKMU; MEXIYHApPOIHAST TIpEeMUS
u menanb uM. Mapanest BpUTaHCKOTO MHCTU-
TyTa UHXXEHEPOB-2JIEKTPUKOB; Menab Jlooe-
CTU ¥ MeIaJib UM. DrcoHa AMepUKaHCKOTO
WHCTUTYTa WHXEHEPOB-3JIeKTpuKoB; Haru-

OHaJIbHas HayyHast Meaaib npesuaeHta CIIA
3a 3acayru; [loyeTtHast 3010Tas mjaacTUHA
AMepHKaHCKOI aKaieMUu JTOCTUXKEHUI; Me-
nanb [TepBooTkphiBaTeneii AMepuKaHCKOM
WHXXeHepHo akagemMuu u ap. OH ObLI U30paH
B 1977 rony B HaumoHasbHY10 [anepeto CrnaBbl
uzobperareneit CIIIA, a B 1978-m non Home-
poM oauH B Pyccko-AmepukaHckyto [anepero
CraBbl ¢ BpyyeHUeM TUILIoMa «3acayKeHHbI
PYCCKMI aMepUKaHEeL».

Bcepoccuiickas neHexHas IpeMusi B 00-
JlacTu MHHoOBauuit cymectByeT ¢ 2008 roma
u HocuT ums B. K. 3BopeikuHa. Ee naypeatst
CTAHOBSITCS M3BECTHBIMM B KOHIIE Toja
Ha BcepoccniickoM MoJ101e;KHOM MHHOBAII -
OHHOM (opyme.

20 u 21 anpens 2010 rona Ha mepBOM Ka-
Hase Poccuiickoro TefieBUaeHusI AeMOHCTPH -
poBasicad GbuiIbM «3BOpBIKUH—Mypomel»,
BBI3BaBIINI HEMAJIBIA MIHTEPEC K ETO MEPCOHE.
U a1o cumBomyHo. To, YeMy OH OTIajI CBOIO
>KU3Hb, TETIEPb EMY €€ TTPOJIJIeBaeT.
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RAY OF LIGHT IN ELECTRONIC REALM

Grigoriev, Nikolai D., Moscow State University of Railway Engineering (MIIT), Moscow, Russia.

ABSTRACT

His monument was installed two years ago near
Ostankino TV center in Moscow. And it is a sign of
merits’ recognition of Vladimir Zworykin, and a whole
galaxy of other Russian scientists and engineers, who
for years had helped to create a modern television

as a unique communication system that creates the
effect of viewer’s presence anywhere in the global
information space. The author describes main
stages of life, collisions of unusual fate of the famous
electrical engineer, awarded the unofficial title of
honored Russian American.

Keywords: telecommunications, television, history, electrical engineering, Zworykin, innovative heritage.

Background. The inventor, who stood at the
origins of modern television, and made a consi-
derable contribution to the creation of electronic
optical instruments Vladimir K. Zworykin was born
on July, 29 (old style July, 17) 1888 in the city of
Murom, Vladimir province in a large family (five girls
and two boys). His father, a hereditary merchant of
the first guild (the highest of three on the size turn-
over and tax), wanted his youngest son to become
successor to his business. At the age of 10 the boy
began to perform various orders of his father:
checked the accuracy of arrival of ships of the
company «K.A. Zworykin», was present at the ne-
gotiations with tradesmen and officials, during
summer holidays travelled at Oka on merchant
steamers to Nizhny Novgorod and back. During the
travel as a cabin boy he helped with pleasure to
maintain and repair steam engine and electric
equipment of a vessel that led to his passion for
electrical engineering.

Objective. The objective of the author is to
investigate life and work of a prominent Russian
scientist Vladimir Zworykin.

Methods. The author uses general scientific
methods, historical-retrospective analysis.

Results.

First steps with Rosing

In 1906, the young man graduated with honors
from Murom non-classical secondary school and
entered the Faculty of Electrical Engineering of St.
Petersburg Institute of Technology. Since a third
study year student under the guidance of professor
B. L. Rosing participated in the experiments in the
field of «foresight» and electronics. Zworykin as the
best graduate was sent for training to Paris to the
College de France, to the famous French physicist
P. Langevin. In the spring of 1913 he assembled
and established an installation for X-ray diffraction
of crystals, through which he took a picture of the
hand of a student with a needle, accidentally bro-
ken, required before surgical operation. This
positive result of the practical application of electri-
cal engineering «backfired» 39 years later, when
Viadimir Zworykin being a famous scientist in the
field of television, engaged in medical electronics.

In autumn 1913 Zworykin moved to Berlin for
detailed study of theoretical physics course, where
he attended lectures at the Institute of Charlotten-
burg. After the outbreak of World War I, not to be
interned (arrested and imprisoned until the end of
the war) in Germany, the intern through Denmark
and Finland returned to Petrograd in order to con-
duct scientific research an the Institute of Techno-
logy, but he was called up for military service. After
short-term courses on radio communication the
private was sent to the North-Western Front in the
troop of wireless telegraph, stationed near Grodno
(later in other parts of the Western Front). For re-
equipping a mobile radio station to a fixed one
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without a permission of a division commander a
young signalman was penalized, accused of de-
stroying military property. After one and a half years
of service, he began to suffer insomnia and hallu-
cinations (in his ears constantly stood squeak of
Morse code). A military doctor sent him to his col-
leagues in the capital.

In Petrograd, the private was awarded the rank
of officer and sent to a military school for electrical
engineering to a teaching position. Then he was
assigned to the plant of the Russian Society of
wireless telegraphy and telephony as a military
inspector (military representative) in the manufac-
ture of radio equipment. After the February Revolu-
tion of 1917 he was sent to the Ukrainian front to
the motorized artillery batteries stationed in the
town of Brovary near Kiev. Material part of the bat-
tery at the request of troops of hetman P. P. Skoro-
padskiy (in the revolutionary leapfrog!) was placed
at the disposal of the Government of «Ukrainian
state». Military service of the former tsarist officer
Zworykin ended.

In 1918, Zworykin in Moscow joined the Trust
responsible for the installation of radio equipment
throughout Russia. He was offered to equip a pow-
erful radio station in Omsk. Siberian Government
executed documents on his trip to the United States
to order required equipment. In 1920 he returned
to Omsk, reported to the government of Admi-
ral A. V. Kolchak, while retaining power in Siberia,
on the work performed and was immediately sent
back to the United States as a «full representative»
of the capital of Siberia to deal with the order and
receipt of American goods for Omsk.

Being in New York Zworykin found out that the
government of Kolchak fell. All rights of business
traveler lost their power. Russian ambassador
B. A. Bakhmetiev on behalf of liquidated long ago
Provisional Government of Russia in the US (So-
viet government had not yet been recognized)
enrolled him in the procurement commission to
perform calculations of accounting character using
an adding machine. Emigrant enrolled in courses
in English language and at the same time sent out
letters to different companies to offer his services
as a specialist in radio electronics.

In pursuit of light

The company «Westinghouse Electric» offered
him a job, and he in the same year 1920 moved to
Pittsburgh. His first task was to improve the produc-
tion technology of receiving amplifier tubes used
in radios.

The new employee of the firm made a great
contribution to the development of technology of
application of barium coating on platinum basis of
cathode, produced a semi-automat, providing a
more stable reception of cathodes with required
parameters. A year later, instead of promised sal-



ary increase he received a notice of the reduction
of payments by 10% due to financial difficulties.
Zworykin was offended and went to the firm of
Kansas City.

Within a few months in a local laboratory he
created the installation for experimental testing the
impact of high-frequency currents on acceleration
of oil cracking. Tests were negative, and again no
chance of continuation—his services were declined.

In 1922 he organized in his apartment a work-
shop to assemble to order portable radios built into
furniture and connected to the clockwork. How-
ever, the following year Zworykin was offered to
return to the company «Westinghouse Electric» on
more favorable terms. And Vladimir returned to
Pittsburgh, where he was allowed to deal with tele-
vision issues, he had dreamed about it since his
student’s time.

When, in the years of study at the Faculty of
Electrical Engineering, he participated in research
activities that were guided by his institute professor
B. L. Rosing, many things seemed distant future for
him. It was difficult even to think at first what really
promised an instrument, undergoing laboratory
tests. Due to professor’s efforts and with the par-
ticipation of students of St. Petersburg (though
sometimes purely nominal) the idea of a cathode
tube of German physicist Karl F. Braun was imple-
mented. In 1897, he developed a variant thereof,
wherein an electron beam reproduced on fluores-
cent screen electrical signals under study as lumi-
nous lines. Rosing went on. He made on the basis
of such a tube a device for reproducing a moving
or still image. The design appeared in 1907, and
freshman-sophomore Zworykin had something to
start from, forming his ideas about the future of
electronics and foresight.

At the Institute of Technology, Viadimir learnt
all the background of television engineering, the
fate of the first discoveries and inventions in this
emerging sector of electrical engineering. He cer-
tainly became familiar with the project of the Por-
tuguese professor A. Paiva, who in 1880 proposed
to project a visible optical image on a selenic plate,
asinacamera, combining the possibility of combin-
ing mechanical progressive scanning of pictures
with the transmission of electrical signals on the
wire; and described by the French inventor K. Sen-
lek television device capable of transmitting an
image on a light-sensitive panel with selenium
photocells by a mechanical switch. To the same
time belonged a television project of Zworykin’s
compatriot, physicist and biologist P. |. Bakhmetiev:
selenium elements therein move in the image pro-
Jection plane on spiral and photoelectrosignals from
each of them went to the receiver which trans-
formed them to regulate light intensity of gas lamps,
used as producers of screen images.

But from a practical point of view at the initial
stage the original solution was offered by German
student P. Nipkow. He offered a mechanical device,
which allowed to consistently expand the image
into separate elements. Near the outer circumfer-
ence of the opaque disk holes were drilled, each
successive shifted to the center of the circle relative
to the previous one by a small but equal distance.
The disc was placed between a transmitted picture
and a photocell, and the image was focused by the
lens on its plane. When the disc was rotating, light,
reflected by the picture, «lighted» lines on the
photocell one by one, each of which was shifted
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with respect to the previous again by the same
value. The process turned litimage in the sequence
of electrical signals transmitted by wire to the re-
ceiving station where modulated light emission was
reproduced.

It should be noted that in different versions
Nipkow disk had been in use for almost half a cen-
tury in mechanical television systems. But in this
case it is important that it is in university years of
Zworykin professor Rosing, anticipating many
subsequent innovations proved fundamental pos-
sibility to overcome the limitations inherent in
systems with optical-mechanical scanning (very
small TV screen, deliberately fuzzy picture, etc.).

Advanced in St. Petersburg cathode tube of
Braun due to two deflecting magnets with mutu-
ally perpendicular axes, providing the ray with high
speed of row-by-row movement on the screen, and
the introduction after the diaphragm plates that
«dosed» value of the cathode beam allowed Rosing
notonly to replace the system with the Nipkow disk
with electromagnetic scanning, the main thing is
the implementation in 1911 the world’s first tele-
cast.

Brought up as a student in a situation of lasting
attention to the competition of ideas around the
future of television, Vladimir Kozmich, of course,
retained interest in the subject and in his American
period always felt the involvement of Russian aca-
demic school, teachers and former colleagues and
even competitors. In the latter case it would be
correctto speak, in particular, about S. . Kataevas
the person with whom Zworykin for many years had
had a part-time, of course, purely notional struggle
for priorities for cathode ray television tubes and
methods of transmission and broadcasting orga-
nizations (see, World of Transport and Transporta-
tion, 2014, Iss. 1).

The patent for color television

Studies had shown that the future of the fore-
sight was not in opto-mechanical, but in electronic
systems. But their use was hampered by very low
sensitivity of transmitting cathode ray tubes for
multiple increase it was required to use the accu-
mulation of electrical charges. Working on the
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premises of the company alone, without aides
Zworykin assembled television set, which was fully
electronic.

In December 1923, he filed an application for
the invention of TV system of a new type. Inside of
a television tube there was a plate consisting of very
thin layers of aluminum, aluminum oxide and pho-
tosensitive material. Scanning electron beam
penetrated through aluminum layers and reached
the photosensitive mosaic, consisting of a plurality
of isolated small globules (small particles) of an
alkali metal such as potassium hydrate. The visible
image was projected onto the mosaic through the
grid serving as a collector. Each photocell of the
mosaic received an electrical charge proportional
to the illumination of a figural row. Under the influ-
ence of an electronic beam scanning the back side
ofthe plate, the charge converted into an electrical
current of a signal. The sequence of signals carried
information about the image projected currently to
photo mosaic. The proposed scheme in the ap-
plication remained foundational in the work of
Zworykin until 1930, but the US patent N° 2141059
was issued only after complaints about bureau-
cracy (referred to the impossibility of manufactur-
ing a photosensitive plate, although there were
television sets with its CRT) 15 years later, on De-
cember, 20 1938.

The quality of the image in the form of a cross,
reproduced by just assembled receiving television
tube, was not high-contrast and sharp, so the
general director of the company Davis instructed
Zworykin to stop works related to television and to
engage in other subjects, more useful for the com-
pany. In 1924 he became an American citizen, and
the following year created a device that combined
photocell and amplifier. In 1926, after defending
his thesis «Study of photocells and their improve-
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ment» Pittsburgh University awarded him the de-
gree of Doctor of Philosophy. Soon scientist pro-
posed a new recording system using photocells.
Using as a photosensitive material a combination
of cesium and magnesium, he reached a record
sensitivity of cells that responded to light. This work
was immediately implemented, as it coincided with
fashionable at that time and relatively widespread
use of photocells in offices and shops for burglar
alarms, door opening, etc.

Dealing with planned topics of photosensitive
devices and recording techniques, Zworykin did
not stop improving elements of color television
system. The Russian engineer A. A. Polumoradvinov
began, incidentally, one of the first technical rea-
lizations of the idea of transmitting color television
picture by opto-mechanical scanning. The task of
image dissection in his device was performed by
two discs, rotating on parallel axes at different
speeds. The slots in the discs had a different shape,
arhombic hole which was formed at an intersection
thereof, served as the deploying element. Color
separation of the signal occurred by superimposing
on slots in one of the disks of red, green and purple
filters. Every three successive lines in Polumord-
vinov apparatus differed in color. Similar lens discs
were installed in front of the photocell on the trans-
mitting side and in front of the light source in the
receiver.

The American Russian to some extent retained
interest in domestic science, although he synthe-
sized the rest of the research experience in the field
of television. The results developed successfully.
Zworykin obtained a patent in 1928 that confirmed
the invention of color electronic television system,
which had in modern terminology transmitting
mono-tubular chamber and single-beam three-
color receiving tube.

In 1929, the employee of still the same «Wes-
tinghouse Electric» developed and patented in
contrast to the Braun tube high vacuum receiving
device, which he called a kinescope. The electron
source was indirectly heated cathode. The poten-
tial of the first and second anodes was chosen so
as to have a sharply focused spot of the electron
beam on a fluorescent screen using mineral wille-
mite, that s, he first applied the methods of electron
optics for receiving television tubes. And he also
tested a way to scan the electron beam providing
uniform brightness of the screen. The kinescope
created the image of a high brightness, so two years
later in the television system interlace scanning
became possible, eliminating luminance flicker and
allowing to reduce the frequency band of informa-
tion transmission channel.

System broadcast range

Despite progress in developing a television
receiver, attempts to achieve stable operation of
an electronic transmission device failed. The
Englishman H. Round in 1926 and the American
Charles Jenkins in 1928, entered their schemes
of opto-mechanical transmission devices into the
mosaic of K. Swinton, replacing holes of Nipkow
disc with lens. Jenkins came up with a panel with
a lot of photocells and associated storage ca-
pacitor, switched by mechanical switches. But it
was a cumbersome structure, which was techni-
cally difficult to be performed. Nevertheless, the
inventor carried out the transmission of the mov-
ing image of the simplest things from one city to



another via radio. The image, however, turned out
to be vague and often hardly recognizable. Then
Hungarian K. Tihany created a project of a trans-
mission tube with photoelectric converter as a
solid light-sensitive layer or a mosaic containing
a large number of isolated photocells. However,
due to structural imperfections of accumulation
of charges it failed to achieve a sharp increase in
video signals.

To assemble a complete television system,
Zworykin used temporarily transmitting device with
mechanical image scanning. Instead of rotating
Nipkow disk he applied the scanning using a beam
ejected by oscillating mirror. In April 1929 develop-
ment of equipment for the transmission of television
movies was completed, and by August the instal-
lation of the same type had been assembled for
broadcasting from a television studio and six televi-
sion sets.

In December, however, in connection with the
termination of research work on the television at
the company «Westinghouse Electric» Zworykin
moved to Camden and was hired by the company
«Radio Corporation of America» (RCA) to the
position of Director of the Laboratory of Electron-
ics. He engaged in improving target of transmis-
sion tube of double action, when a transmitted
image is projected from one side, and an electron
beam scans the other side of the plate. In 1930,
he filed an application for the invention of a trans-
mitting tube with a more complex structure. For
better switching of electrons of photosensitive
mosaic in the signal plate a lot of small holes were
drilled, where thin wires were located that ensure
the transfer of charges accumulated by miniature
photocells. It became possible to increase a thou-
sand times subtle electrical signal of photocells,
to make a significant step towards the television
of future.

In 1931 a laboratory, headed by Zworykin, cre-
ated a transmitting vacuum tube with a unilateral
target (which he called iconoscope), in which the
electron beam scanned side of the target, onto
which visible image was projected, then through
the lens entering a photosensitive layer (mosaic)
of a signal plate. Mosaic of photocells was scanned
by an electron beam generated by an electron gun
and a controlled by deflection coils. Under the ac-
tion of the flow of electrons miniature capacitors of
the target were discharged one after another in the
form of successive pulses of the video signal com-
ing from an amplifier to a transmitter and from it on
the air.

In order to strengthen small currents Zworykin
used the principle of charge storage. The metal
layer of the signal plate played for miniature pho-
tocells the role of the capacitor coating. When light
entered into a mosaic, each element emitted elec-
trons accumulating capacitance with respect to the
metal plate. During the scanning of the beam
charge of the element increased in proportion to
the image point, illuminating this element. The light
from object transformed on miniature capacitors
in the potential relief, providing video signal of the
required level.

At the end of 1931 a new technology was
developed for creating a mosaic of photocells.
On the surface of the mica was applied a thin
layer of silver. After heating at high temperature
the film was divided into a large number of small
silver globules. Frozen microscopic droplets of
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silver were covered with a layer of cesium. The
diameter of the electron beam spot, switching
the photosensitive layer, was much greater than
the size of the individual elements of the mosaic.
The resulting average of the specific sensitivity
and capacitance of elements belonging to a spot,
helped to improve the stability of signals gene-
rated by the passage of the electron beam.

Iconoscope of Zworykin replaced mechanical
scanner and several amplification stages,
opened a new era in the development of radio
electronics, giving humanity more perfect means
of communication. After tests in Camden, and
the end of the development of broadcasting in
the 343-line with interlace scanning at 60 frames
per second in 1935 started trial broadcast in a
radius of 100 km using a 2,5 kW power plant in-
stalled on the highest building in New York City.
Definition standard was later upgraded to 441
lines.

Plus a radio-controlled car

When working on CRT Zworykin noted that
their wrong switching on gives on the screen
enlarged image of the cathode. He studied the
works of the Russian scientist L. A. Kubetsky over
photomultiplier tubes and conducted a series of
experiments, that confirmed the possibility of
observing objects with multiple zooming. In
January and July 1935, he filed applications for
the invention of the electron multiplier, which was
applied in the first electron microscope, created
in 1941 together with his graduate student
D. Hillier. In 1942, in RCA appeared a scanning
electron microscope, and at the end of 1943 - a
small-size electron microscope with high resolu-
tion.

Design and study of devices with electronic
beam focusing led him to create iconoscope with
transfer of electronic images, which became
widely used in the transmission television ca-
meras. In 1936, transmitting television tube, called
ortikon, was developed under his leadership, in
which the charge, proportional to the light image
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and accumulated in the mosaic target in the form
of the potential relief was read by a beam of slow
electrons, line by line run mosaic photocathode
and converted into a video signal. Thanks to more
efficient use of the photocurrent this transmitting
television tube was approximately 20 times more
sensitive than an iconoscope.

Ortikon idea a few years later gave rise to the
development of electron-optical converters,
which became the basis of created by him night
vision devices for cars, tanks and night sight for
small arms, which were during the Second World
War, taken into service by the US Army. Another
of his development of the war period was the
television aiming system of flying radio-controlled
torpedoes (bombs).

In 1938, the Brooklyn Polytechnic Institute,
awarded Vladimir Zworykin the degree of Doctor
of Science. As a result of implementation of,
concluded with his assistance with RCA, contract
in Moscow the first electronic television transmit-
ting station was put into operation. The country
started production of domestic TV TK-1 with
Zworykin kinescope.

In 1946, Zworykin and L. E. Flory filed a patent
application for the invention of electronic reading
devices for the blind, the main element of which
was an electronic pen, moving along the line of
text. To letters was directed a focused spot of light,
oscillating in the vertical direction. Light signal,
reflected from the paper, got through the light
conductor on the photoelectric receiver with an
amplifier. Cumulative frequency converter re-
ceived a signal from this amplifier as well as spe-
cial generator of fixed frequency. As a result of the
addition of two signals the transducer generated
sound waves corresponding to the difference in
signal’s frequency. Each letter of the text, getting
in the light spot, became a source of sound with
tone color, characteristic of this letter. In the same
year the laboratory of RSA developed transmitting
cathode ray tube with accumulation of charge
(vidicon), based on the internal photoelectric ef-
fect and featuring high performance, small size,
ease of installation and settings.

When in 1947 Zworykin was assigned to the
post of vice-president of RCA and was appointed
technical adviser of all research laboratories of
the company, he used the results of research and
development in the field of television to increase
the efficiency of medical X-ray equipment and
improve radioisotope equipment. TV ultraviolet
microscope and transmission vinidicon stereo-
scopic camera allowed obtaining three-dimen-
sional images of microscopic objects. Television
equipment was applicable to count red and white
blood cells, to study cancer cells, etc.

In 1954 the scientist filed an application for
the invention of the automatic control of vehicles
in which he offered to equip cars with radio con-
trol elements that improved traffic safety on
highways. He demonstrated a model of a radio-
controlled car in the laboratory of RCA.

According to the accepted order in American
companies on reaching 65 years Vladimir
Kozmich resigned from the post of vice-president
of RCA. He received an offer to head the Center
for Medical Electronics at the Rockefeller Insti-
tute in New York. The scientist began to deal with
the use of television techniques in biomedical
research, medical diagnosis and learning pro-
cesses (in surgery).

Using the previously developed instrument,
he introduced in medicine and biology television
transmission tubes, sensitive to UV light. In ultra-
violet range there is increased absorption of
components of organic cells, so ultraviolet mi-
croscopes are widely used in cytology.

The development of semiconductor elect-
ronics allowed him to realize together with doc-
tors in the late 50s of the XX century the idea of
the research of the digestive system activity with
the help of radio telemetry. Radioprobe (pill),
which was swallowed by a patient, was a minia-
ture transmitter, generating radio emission in the
frequency range of 300-400 Hz or 1800-2000 Hz.
Effects of physiological and physical-chemical
processes by passing pill through the digestive
tract led to frequency modulation of oscillations.
Radioprobes were created for determining aci-
dity, temperature and pressure. Location of the
pill was determined by fluoroscopy or radio di-
rection-finding.

The use of television in the field of radiology
allowed increasing the brightness and contrast-
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ing of fluorography images and protecting a
doctor and a patient from X-rays exposure.

Conclusion. V. K. Zworykin died on his birth-
day on July 29, 1982 at the age of 94 years. He
was buried in Princeton (NJ, USA).

He owns more than 120 patents for various
inventions and more than 80 fundamental publi-
cations. The scientist had different awards:
Honorary Diploma of the President of the United
States; French Legion of Honor; Faraday Inter-
national Award and Medal of British Institute of
Electrical Engineers; Medal of Valor and Edison
Medal of American Institute of Electrical Engi-
neers; National Medal of Science of the US
president for his merits; Honor Gold Plate of
American Academy of Achievement; Medal of
Discoverers of American Academy of Engineer-
ing, and others. He was elected in 1977 at the
National Gallery of Glory of the US inventors, and
in 1978 as number one at the Russian-American
Gallery of Glory with a diploma «Honored Russian
American».

All-Russian monetary award for innovation
was established in 2008 and is named after
V. K. Zworykin. Its laureates are known at the end
of the year at the National Youth Innovation Fo-
rum.
20 and 21 April 2010 on the first channel of
Russian television was shown a film «Zworykin—
Muromets», which aroused considerable inter-
est in his person. And it is symbolic. The thing,
which received life thanks to him, now prolongs
his life.
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