6/21/2019 MpocTble ycTponcTBa cBoOOAHOW SHEPTN

Ilpocmuie ycmpoiicmea c60000H01 IHEpeuU

B ceBoboaHom aHeprnm HeT H14Yero BosnwebHoro, 1 nog «cBob6ogHOM aHepruen» s nogpasymMmeBatro
HEeYTO, NPOM3BOASLLEE BbIXOAHYH 3HEPrMio 6e3 HeobXxoaMMOCTM NCNOMBL30BaTb TOMMMBO, KOTOPOE
Bbl AOMKHbI KYMUTb.

I'nasa 31: Ilpoexkmut /lonanvoa Jlu Cmuma

Honanba Jln Cmut (Donald Lee Smith) ymep Heckonbko net Ha3zaa. OH n3BecTeH CBOMMU
MOLLHBbIMU N CBOBOAHBIMU NCTOYHMKaMK 3Heprun. B MHTepHeTe ecTb HeCckonbLKo BUAEO,
nokasblBatoLLMX HEKOTOpbIe U3 ero nekumn. OH NogroToBus oguMH AoKyMeHT B popmate PDF,
KOTOPbIN MOKa3aH B KOHLLE 3TOM rnasbl, 1 B Mae 2004 roga emy 6611 BbldaH OAvH naTeHT. [oH
YETKO 3aABUN B OQHOM U3 CBOUX NEKLMIN, YTO OH HUKOrdA He pacKpbiBar MOMHbIX geTanen CBOux
3aMbICIOB. TeM He MeHee, [JOH rOBOpUT, YTO OH pacKpbIBAET AOCTATOYHO, YTOObLI KTO-TO, MMEIOLLNI
onbIT paboTbl B pagno4acTOTHOM 3NEKTPOHUKE, MOI BbIBECTU BELLM, KOTOPbIE OH HE pacKpbiBaeT U
Taknm obpa3om co3gaTb YCTPONCTBO 415 CBOEro COGCTBEHHOrO Mcnonb3oBaHusa. Ecnn aTo Tak, 10
nobon, KTo npeycrnen B 3ToM, BNocnegcTsun morn4dan o6 aTomM (4To Obirio Obl NOHATHO).

[loH co3gan Kak MMHUMYM COPOK BOCEMb Pa3fnMYHbIX YCTPOWCTB, KOTOPbIE YepnatT 3HEPruo 13
TOro, 4to [1oH npeanoynTaeT HasbiBaTb «OOHOM OKpY»KatoLLen cpeabi». Ero yctponcTea cnocobHbl
BblAaBaTb KMIOBATTbl N3ObITOMHOM 3HEPTN 1 B OONBLUMHCTBE CNy4YaeB OHU He TPeOBYT HMKAKOWM
BXOOHOM 3HEpPrmu, Kotopas AormkHa ObiTb NpeagoCcTaBneHa Nonb3oBaTenem.

Pabota [JoHa HeynoBumMa 1 €€ Henerko Bocrnponssectn. OHa OCHOBaHa Ha NpuHuMne, 4YTo
BbIXO4HAas MOLLHOCTb Lienn yBenMyYnMBaeTCs C KBagpaToM YacToTbl M KBAAPATOM HanpsXKeHus.
Takum obpasom, ecnun yaBonTb YacToTy U yABOUTb HAaNpsXXeHne, TO BbIXOAHAA MOLLHOCTb
BO3pacTeT N CTaHeT B WeCcTHaauaTh pa3 6onblue. B pesynesrate 3T1oro B Hanbosiee n3secTHon
KOHCTpYKUMKn [JoHa ncnonb3yeTcs cxema HEOHOBOrO TpaHcdopmaTopa, KoTopas noBbiaeT
yacToTy npumepHo o 35 000 yMKnNoB B CeKYHAY M MOBbILLAET HanpsxeHne 4o ypoBHsA oT 2000
BonbT 40 12 000 BOSMLT, YTO AAET BbIXOAHYH MOLLHOCTb, KOTOpas on3ndeckm OBOSbHO Mana, u
BCE Xe OHa nmeeT BbixogHyto mowHocTb 160 kBT (8000 B npun 20 A) ot Bxoga 12 B 1 A To ecTb
BbIXOOHAas MOLLHOCTbL 6ornee yem B TpuHaguaTth ThiCSAY pa3 NPeBbILWAET BXOAHYH MOLIHOCTb. Kak
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CnencTeue, ero 3aMbICribl ONACHbI U MOTYT YOUTb Bac MrHOBEHHO. [lpyrumu crnoBamu, ero
NpPoeKTbl NpeAHa3HayYeHbl TONbLKO ANA ONbITHbIX pa3paboTymkoB. Moxanyncra, umenTe B
BMAY, YTO HaNpsXXeHUA 34eCb U CBA3aHHble C HUMU YPOBHU MOLLHOCTU OyKBanbHO
CMepTeribHbl U BMNOJSIHE COCOOHbI YOUTL NOOOro, KTo He6pexxHo obpalaeTcs ¢
YCTPOMCTBOM, KOraa oHo BKIoYeHo. Koraa pennukauma aToro ycTpomMcTBa rotoBa ons
noBceAHEBHOro UCMNONb30BaHMA, OHA AOMKHA ObITb 3aKo4YeHa B 060M04Ky, YTOObI HUKTO
He CMOT KOCHYTbCSl HU OQHOIo U3 BbICOKOBOJILTHbIX COeAUHEHUIN. DTO He npearoxeHue, a
obsizaTenbHoe TpeboBaHWe, HECMOTPSA Ha TOT (paKT, YTO KOMNOHEHTbI, MOKa3aHHbIe Ha
c¢hoTorpachusx, pasmelleHbl TaKUM 06pa3om, 4To ObINIO GbI HAaubonee onacHo, ecnu 6.l
cxema Oblna BKIllo4eHa B TOM Buae, B KaKOM OHa ecTb. Hu npu kaknx obcrositenbcTBax He
co3faBanTe U He NpoBepsnNTe 3Ty CXeMy, ecriv Bbl yXKe He UMeeTe ONnbiTa UCNONb30BaHUsA
BbICOKOBOJIbTHbIX LieNen Ui He MoXeTe HaXxoauTbCA nNoa HabnogeHnemM Koro-nmbo, KTo
MMeeT ONbIT B 3TOM o6nacTu. ta cxemMa TUMNa «o4Ha pyka B KapMaHe» U K Hel HY)XHO Bceraa
OTHOCUTBLCSA C GONbLLION OCTOPOXHOCTLIO U YBaXXeHUeM, No3ToMy byabTe 6naropasyMHbl.

HoH CmnT cumtan cebs camoyykon. [1oH roBOpUT, YTO €ro NOHMMaHue ncxoauT ns paboTtbl H1konbl
Tecnbl, 3anucaHHon B kHUre Tomaca K. MapTtuHa «N300peTeHuns, nccneaoBaHnsa M COMUHEHUS
Hukonbl Tecnbl» nnun Thomas C. Martin "The Inventions, Researches, and Writings of Nikola Tesla"
ISBN 0-7873-0582-0. 3Ty KHUry MOXHO ckadaTb ¢ www.free-energy-info.com kak PDF-chain.

[loH yTBEpPXKOaeT, YTO OH MOBTOPUN KaXAbl U3 3KCMEPUMEHTOB, HAWAEHHbLIX B KHUre N 9TO Aano
€My NMOHMMaHue TOro, YTO OH NPeanoYnTaeT HasblBaTb «(POHOBOW 3HEPIMEN OKPYXatoLEeN cpeably,
KOTOpas Takke Ha3blBaeTCs «3HEepreTM4eckum nonem HyrneBomn ToUkuy. [JoH oTMevaerT, 4To OH
NpoABMHYNCcA AanbLlie Yem Tecna B 3Ton 0bnactu, 0T4acTn n3-3a 4OCTYMNHbIX eMY YCTPOMCTB
KoTopble 6bInn HegoCTYNMHbI kKorga Tecna Obin XuBe.

[loH nogyepknBaeT ABa KNOYEBLIX MOMeEHTA. Bo-nepBbix, AMNOMb MOXET Bbl3BaTb MOMEXU B
MarHMTHOW COCTaBAOLLEN «OKpYyXKatoLlero poHa» n aToT gucbanaHc no3sonser cobmpaTb
BonbLIOe KONMYECTBO ANEKTPOIHEPTUM C NCNOSTb30BAHNEM KOHAEHCATOPOB U KaTyLUeK
WHOYKTUBHOCTU (MHAYKTOPOB). BO-BTOPbIX, Bbl MOXETE MOMY4YUTb CTOSNIbKO MOLLHBIX 351IEKTPUYECKMX
BbIXOZ0B, CKOJTbKO 3aX0TUTE U3 OQHOMO MarHUTHOIrO BO3MYLLEHUS, MPUYEM HEe ocnabnss MarHuTHoe
BO3MYLLEHNE KaKMM-ITMO0 00pa3oM. OTO NO3BOMNSAET 3HAYUTENBHO YBENMUYNTD BbIXOOHYHO
MOLLHOCTb, MO CPaBHEHUIO C Manon MOLLHOCTbLIO HEOBX0AUMOW ANst CO30aHMS MarHUTHOTO
BO3MYLLEHUS. JTO TO, YTo co3gaeT «KoadppmuneHT nponssoguTternbHOCTU»> 1 ycTpouctea v [1oH
cosfarsn NouTn NATbAECAT Pa3fMYHbIX YCTPOUCTB HA OCHOBE 3TOrO MOHUMaHMUSI.

XOTS OHM yaansTcs A0BOMBbHO YacTo, eCTb OQHO BUAEO, KOTOPOE OnpeaenéHHo CTouT
NOCMOTPETb, ecnn OHO Bce ewe Tam. OHo pacnonoxeHo no agpecy: www.metacafe.com n 6bino
3anucaHo B 2006 rogy. OHO oxBaTbIBaeT MHOroe u3 Toro, 4Yto caenan [JoH. B Bugeo ynommHaetcs
Beb-cant [JoHa, HO Bbl OB6HapyXuTe, YTO OH BbiN 3axBayeH komnaHmen Big Oil, koTopas HanonHuna
ero 6e306MaHbIMKU, NOXOXMMM MO 3BYYaHUIO BELLAMU, HE UMEIOLLMMU HUKAKOrO 3HAYEHUS U
O4YeBUAHO, NpegHa3Ha4YeHHbIMU A5 TOro, 4Tobbl COUTL C TOMKY HOBMYKOB, MLLYLLUMX MHCbOpMaLnto
0 npoekTtax [JoHa.

HbliHewHsa cuTyaumna B 2019 rogy TakoBa, YTO Masno KTO MNOMHOCTLI NOHUMAaET 3amblicribl [JoHa (1
s cam nonan B 3Ty KaTeropuio), BbICOKOBOSTILTHbIE KOMMOHEHTLI AOPOrK U UX TPYAHO HaUTK, a
BbICOKME HanpshkeHusi onacHbl. OAHAKO Mbl PACCMOTPUM TPU U3 €F0 MHOTMOYMUCIIEHHBIX 3aMbICIIOB U
nonbiTaemMcs MOHATb UX Kak MOXHO ny4ywe. HayHem c ero 3anaTteHToBaHHOIo Au3aunHa:

MaTeHT NL 02000035 A 20 mas 2004 r ABTtop: AloHanbAa Jlu Cmut

TEHEPATOP TPAHC®OPMATOPA MATHUTHOIO PE3OHAHCA B 3JIEKTPO3HEPI'UIO
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PE3IOME

HacTosiwee nsobpereHne OTHOCUTCS K YCTPOMCTBY M CNOCOBY 3NEKTPOMarHMTHOrO AUMNOns, B
KOTOPOM MOTEPSIHHAs U3NnydYaemasi aHeprus npeobpasyetcst B NONe3Hy aHepruto. [unonb
ncnonb3yembli B AHTEHHbIX CMCTeMax, aganTMpoBaH Ans NCNONb30BaHNS C KOHAEHCATOPHbIMMU
nnacTMHamMmm Takum obpasom, YTO KOMMNOHEHT Toka XeBucanga (Heaviside Current Component)
CTAHOBUTCA MOME3HbIM UCTOYHNUKOM 3MIEKTPUYECKOIN IHEPTUN.

ONMUCAHUE

TexHn4yeckasa obnacTb:

[laHHOe N306peTeHNEe OTHOCUTCSH K HArpy>XEHHbIM OUMNONbHBIM aHTEHHLIM CUCTEMaM U X
3NeKTpoMarHMTHOMY manyyeHuto. Mpn ncnonb3oBaHnn B Ka4ecTBe TpaHcdopmaTtopa ¢
COOTBETCTBYHOLLEN CMCTEMOW cOopa SHEPrMM OH CTAHOBUTCH TpaHcdopmaTopoM / reHepaTopoM.
N306peTeHne cobupaeT 1 npeobpasyeT 3HepPrnto, KoTopasa nsnyd4aeTcs U pacxoayeTca 0OblYHbIMK
yCTpPOMCTBaMM.

PoHOBOE UCKYCCTBO:

Mounck B MexxgyHapoaHon nateHTHOM 6a3e AaHHbIX N0 6rM3KopoACTBEHHBIM METOAAM He BbISIBUMO
KaKkoro-nmbo ypoBHSI TEXHWUKW, 3aUHTEPECOBAHHOIO B COXPaHEHUU N3MyYaeMblX U NOTEPAHHbBIX
MarHUTHbIX BOSTH B Ka4eCTBe NOfie3HON SHePruu.

PACKPbITUE U3OBPETEHUA

N306peTeHne npeacTtaBnsier cobom HOBbIN N NOMNE3HbIN YXOA4 OT KOHCTPYKUMN TpaHCOPMaTOPHOro
reHeparopa, TaK 4To usnyyaemasi u noTpadeHHas MarHuTHas SHepruga npespaLLaeTcs B MNoOnesHyro
3NEKTPUYECKY0 SHEPrnto. [ayccMeTpbl MOKa3bIBaKOT, YTO 60NbLUAsa YacTb 3HEPTrMM OT OObIYHbIX
3MNEKTPOMAarHUTHbIX YCTPONCTB 13nydaeTcsi B POHOBLIN pexum n Tepsaetcs. B cnyyae obbl4HbIX
TpaHcOpPMaTOpPHbLIX reHepaTopoB paguKarbHOEe N3MeHeHne PU3NYECKOMN KOHCTPYKLMN
obecneymBaeT Ny4yWwnn 4OCTYN K AOCTYMHOMW SHEPrun. YCTaHOBIEHO, YTO CO34aHMe ANMOons U
BCTaBKa NMacTUH KOHOeHcaTopa noA NpsMbIM YrflIOM K MOTOKY TOKa NO3BOMSIET MarHUTHbLIM BOSTHAM
npeBpawaTbcst 00paTHO B MNOME3HYH0 ANEKTPUYECKYIO (KYNMOHOBCKYIO Unn coulombs) aHepruto.
MarHuTHble BOSTHbI, MPOXOAALLME Yepes NfacTUHbl KOHAEHCaTopa He paspyLlatoTca U 4OCTUraeTcs
nofnHoe Bo3AencTane AOCTYNHOM aHeprun. MOXXHO MCNoNb30BaTb OAMH UKW CTONbKO HAabopos
NNacTUH KoHOeHcaTopa, CKOSbKo Heobxoanmo. Kaxabii Habop co3gaeT TOYHYHO KOMUKO MOSTHON
curbl 1 adppekTa SHepPrmmn, NPUCYTCTBYIOLEN B MarHUTHbIX BorHaX. ICXOOHbIM NCTOYHUK He
ncyepnaH, Kak 3To NpomncxoanT B 06bIYHbLIX TpaHcdopmaTopax.

KPATKOE ONMUCAHUE PUCYHKOB

Avinonb noa NpsMbIM YIIIOM NO3BOSISIET OKPY)KaloLLEeMy ero MarHUTHOMY MOTOKY nepecekaTb
NAacTUHY KOHAeHcaTopa Uy NNacTUHbI NoA NPSMbIM YriioM. [pUcyTCTBYOLME 3MEKTPOHbI
BpaLLakTCs Tak, YTO AMeKTpuYeckasi CoCTaBMALLAs KaXaoro anekTpoHa cobupaetcst nnacTmHamm
koHAeHcaTopa. CyLecTBEHHBIMU YaCcTAMUN SBMNSAOTCS FOXHBIA U CEBEPHbIN KOMMNOHEHTbI aKTUBHOTO
avnons. Mpumepsbl, NpeacTaBneHHble 34eCb, CYLLECTBYHT Kak NOMHOCTLI0 (byHKUMOHamMbHbIe
NPOTOTUMbI U BbINM CKOHCTPYMPOBAHbI MHXKXEHEPOM W NOFHOCTHLIO MPOTECTUPOBaHbI B
ncnonb3oBaHUM n3obpetartenemM. B kaxkaoM M3 TpéEX NpMMepOoB, NOKa3aHHbLIX Ha YepTexax,
MCNONb3YHTCS COOTBETCTBYHOLLME AETarW.
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dur.1 - Bug metoaa, rae N - ceeep, a S - oXKHasi CoCTaBnstoLLan AMnonsi.

3pnecb 1 0603Ha4aeT gMnornb C ero CeBEPHOM U KXXHOM COCTaBNSLWMMN. 2 - pe30HaHCHas
BbICOKOBOSbTHAsA MHAYKUMOHHAs KaTylKa. 3 yKasblBaeT NOMOXEHWNE U3Iy4YEeHUS SNeKTPOMarHMTHOM
BOJHbI OT ANNONS. 4 ykasbiBAET NOMOXEHNE N HAanpaBneHne NoToka COOTBETCTBYHOLLEN
cocTaBnsawoLen Toka Xesucarnga (Heaviside) notoka aHeprum, BbI3BaHHOTO MHAYKLMOHHOM
KaTyLlwKomn 2. 5 ABNsieTCa OManeKkTpMyeckum cenapaTtopom Ans obknagok koHgeHcartopa 7. 6 ons
Lenen aToro YyepTexa ykasbiBaeT BUPTyanbHbIN Npeaen Ansi oobema SHeprum anekTpoMarHMTHOM
BOJTHbI.

LOAD {17

Ha dwur.2 gee 4actn; A n b.

Ha dur.2A 1 - oTBepcTME B NNAacTMHAX KOH4EHCATOPa, Yepes KOTOPOE BCTABMEH AMMNONb, a Ha
dur.2B - gunornb ¢ ero ceBepHbIM U H0XKHBIM NositocaMmun. 2 npegcrasnseT cobon pe3oHaHCHYH
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BbICOKOBOSLTHYIO MHOYKLIMOHHYIO KaTyLLKY, OKpY>atoLyto YacTb gunons 1. [uanektpuyeckunii
pasgenuTtens 5 npeacrasnset cobon TOHKMIA NUCT NnacTuka, NOMEeLLEHHbIA Mexay ABYMS
nnacTmHamu 7 KoHOeHcaTopa, NpUYeM BEPXHSAS NMacTUHA BbIMNOMHEHA U3 antOMUHUS, @ HUXKHASA
nnacTtuHa - us megn. bnok 8 - aTo akkymynsatopHasa cuctema rmybokoro uukna, nurarowas
NMHBEPTOP 9 MOCTOSAHHOIO TOKa, KOTopbI BbipabaTtbiBaeT 120 Bonbt npu 60 My (HanpskeHue n
yacTtoTa ceTeBoro nutaHna B CLLUA, ouyesnaHo, 4to nHeeptop 240 B 1 50 'y, MOXXHO Mcnonb3oBaThb
30€eCb TakK Xe nerko), KoTopbln UCnonb3yeTcs AN nutaHue nodoro obopynoBaHus, KOTOpoe
AOSMKHO NPUBOANTLCA B AENCTBME YCTPOMUCTBOM. CcbiniovHbi HoMep 10 NpoCTo yKkasbiBaeT Ha
coeanHuTenbHble NpoBoaa. brnok 11 npeactaensier coboin BbICOKOBOSLTHOE reHepupytoLLee
YCTPOWCTBO, Takoe Kak HEOHOBbIN TpaHcopmaTtop, ¢ ero KonebnoLwmmcs NCTOYHUKOM MUTaHUSA.
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dur.3 - gokasaTenbLCTBO OCHOBHOIMO YCTPOWCTBA, UCMOSb3YHOLLErO Nna3mMeHHyo TpybKy B KadecTse
aKTMBHOro gmnons. Ha atom 4yepTexe 5 npeacraBneH UIaNeKTpUdecknin pasgenuTernb
NNacTUKOBBIX JIMCTOB ABYX MMacTUH 7 KOHAEHcaTopa, NpuYeM BEPXHASA NnacTuHA BbINOMHEHA U3
antMUHKSA, a HWXKHAA nnactuHa ns megn. CoeanHuTenbHble NpoBoAa UMeEOT MapkupoBky 10, a
nnasmMmeHHas Tpyoka - 15. [NnasmeHHas Tpyba umeet anuHy vethipe dgyTta (1,22 M) 1 WecTb
aronmos (100 mm) B guameTtpe. BbICOKOBOMBTHbLIA MCTOYHUK SHEPTUM ANA aKTUBHOMO Na3MeHHOro
ANNons UMeeT Mapk1MpoBKy 16, n Ha HeM NokasaHa kopobka 17 pasbeMOoB, Tak Kak 3TO YAOOHbIN
cnocob NoaKNo4YeHNs K NnacTMHam KoHgeHcaTopa npu NpoBeAeHUn UCNbiTaHUA Ha YCTPOUCTBE.

1
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Ha puc.4 nokasaH npoTOTUN U3roTOBUTENS, CKOHCTPYMPOBAHHbLIN M NMOMTHOCTBIO MPOTECTUPOBAHHBLIN.
1 npeactasnsieT cobon MeTanM4Yeckuin AUNonbHbIA CTEPXKEHb, a 2 - PE30HAHCHYIO
BbICOKOBOSIBTHYHO MHOYKLMOHHYHO KaTyLLKY, COeANHEHHY0 nocpeactsom nposogos 10 ¢ 6riokom 17
pa3beMoB, YTO obneryaeT NOAKMNIOYEHNE €€ BbICOKOBOSIBTHOIO MCTOYHMKA NUTaHUs. 3axumbl 18
YOEPXKMBAKOT BEPXHUI KpaK nakeTa KOHLEHCATOPOB Ha MecTe, a 19 - 3To onopHas nnuTa ¢
OMNOPHbLIMU KPOHLLTEMHAMU, KOTOPbIE YOEPXKNBAKOT BCE YCTPOUCTBO Ha MecTe. 20 npeacTtasnsaet
cobow Kopnyc, KOTOPbIA COOEPXKUT KOHOEHCATOPHbIE NacTuHbl, a 21 npeacTaBnseT cobomn TO4KyY, B
KOTOPOW BbIXoAHAA MOLLHOCTb OT KOHAEHCATOPHbIX MNIaCTUH OTBOAUTCS M NOOAETCA Ha MHBEPTOP
NOCTOSIHHOIO TOKa.

NyYyLInn CNOCOB OCYLLUECTBNEHUA U3OBPETEHUSA M306peTeHne NPUMMEHNMO K MioBbIM 1
BCEM TpebOBaHNAM K SNeKTpudeckomn aHeprin. HebonbLion pasmep n Bbicokast ahPeKTUBHOCTb
AenaroT ero npuerekaTenbHbIM BApUaHTOM, OCOBEHHO AN1S OTAaneHHbIX paioHOB, JOMOB,
OOUCHbIX 30aHnI, pabpuK, TOProBbIX LLEHTPOB, OOLLECTBEHHbLIX MECT, TPAHCMNOPTA, CUCTEM
BOOOCHaOXeHUs1, aNeKTponoe3aoB, NIoaok, kopabnen n «Bcex Bellen, 6onbLWnX 1 Masbixy.
CTtpouTenbHble maTtepuanbl 00WeoCTyNHbl U AN CO34aHNs YCTponcTea TpebyoTes nuLlb
yMepeHHble HaBbIKW.

3AABNEHUA

1. Manyyaemblii MarHUTHbIV NOTOK OT AMMONS, KOrda OH NepexBaTbiBaeTcs NnacTuHaMm
KOHAEeHcaTopa Mo NpsIMbIM YITOM, NPeBpaLLaeTcs B NONe3Hyo 31eKTPUYECKYH SHEPruto.

2. YcTponcTBOo 1 cnocob npeobpasoBaHus Ans UCMONb30BaHUS, Kak NPaBUI1o NOTEPSAHHOM
3NEeKTPOMarHUTHON SHEPruun.

3. lvnonb B n306peTeHnn npeactaenset cobon noboe pe3oHUpytoLLee BELLECTBO, Takoe Kak
MeTannnyeckne CTEPXKHN, KaTyLKN U Nna3MeHHble TPyOKN, KOTopble MMEIOT B3aUMOLENCTBYOLLME
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NoNoOXUTerbHbIE N OTPpUUATENIbHbIE KOMMNOHEHTHI.

4. Pe3ynsTnpyroLmin KOMNOHEHT ToKa XeBucanga 3aMeHs1eTcsl NoSIe3HON INEKTPUYECKON SHEpPruen.

*hkkhkkkhkhhhhkhhd

OTOT NaTeHT He Pa3bSACHSET, YTO YCTPOMCTBO LOSMKHO BblTb HACTPOEHO M YTO HACTPOWMKa CBA3aHa C
ero pmsnyeckum mMecTtononoxeHnem Ha 3emne. Hactpownka GyaeTt ocyLwecTBNATLCA NyTeM nogayu
BXOAHOr0O curHana nepeMeHHOM YacToTbl Ha HEOHOBbIV TpaHCOPMAaToOp U PEryriMpoBKM 3TOM
BXOAHOW YaCTOTbl, YTOObI NOMYy4YUTb MakCMMasbHYH BbIXOAHYHO MOLLHOCTb.

BTopbiM 13 paccmaTpuBaemMbix [JoHOM YCTPONCTB SABIIIETCA €r0 HAaCTOSbHbIV reHepaTop OYeHb
BbICOKOM MOLLHOCTW. [0 cyTH, 9TO cMcTeMa KaTyLuek Tecna 1 Nno3ToMy HopMarnbHbIN
ANeKTPOMarHUTHbIN 3pdEKT OTHOLLEHUS Yncna BUTKOB KaTywkn HE onpegenset adpdekT mexay
KaTywkamu. [leMOoHCTpaLnoHHOEe YCTPOUCTBO BbIMSAAUT TakK:

OTO YCTPOMCTBO HE caMasi MpocTas Bellb B MUPe AN NoOHUMaHus. BoT cxema:
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ELECTRICAL ENERGY GENERATING SYSTEM
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12, Capoeitor, slactiolylic, emooihs out DO + poie affect.

13, Earth Ground,

14, Victoge Dhviclar Cursit, comects voliogs for Transiorme:
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14, Ourtpeat from Transfammed 1o Lood { Work ),

FO R

. Frequency Adustdn, prevants denating by Dode Brdpge

BepOﬂTHO, CTOUT YNOMAHYTb HEKOTOPbIE N3 OCHOBHbLIX MOMEHTOB, KOTOpPbIE, NO-BUOMMOMY, AefnaeT
[oH CmuT. 3geckb aenaeTcst HECKOMNbKO OYEHb BaXKHbIX 3aMevyaHnin N X NOHMMaHUE MOXET
CylleCTBEHHO NOBJINATb Ha Hally CNoCOOHOCTb 3a4enCTBOBaTb I/I36bITOLIHyP0 SQHEPIrno, AOCTYMNHYHO
B Hallen MeCcTHOM cpene. CToUT OTMETUTL YeTbipe MOMEHTA:

1. HanpsixkeHue

2.YacTtota

3. MarHUTHO-3NeKTpUu4Yeckme OoTHOLWEHUA
4. Pe3oHaHC

1.Hanpsi:keHne Mbi CKNOHHbLI paccMaTpmBaTh BELLN C K MIHTYUTUBHbLIMY» B3rNsi40M, OObl4HO
OCHOBaHHbIM Ha JOBOJSIbLHO NPOCTLIX NOHATUAX. Hanpumep, Mbl aBTOMaTUYECKN OyMaEM, YTO
NOOHATL TSXENbIN NPegMeT CNOXHee, YeM NogHATb Nerkun. Hackonbko crioxkHee? Hy, ecnv oH
BABOE TsXKenee, TO, BEPOATHO NoHagobuTcs Basoe 6orblue yeunuin, YTobbl NOAHATL ero. JTa
TOYKa 3pEeHUs OCHOBaHA Ha HalLEeM ONbITe BELLEN, KOTOPbIE Mbl Aernanu B NPOLLSIOM, a He Ha
Kaknx-nmbo mateMaTmyeckmx pacyeTtax unm opmyrnax.

Hy, a kak HacyeT nynbcaunmn 3NeKTPOHHON CUCTEMBI HanpsbkeHnemM? Kak noBnmnsaeT BbIXxogHast
MOLLHOCTb CMCTEMbI Ha YBENMYEHME HanpsikeHna? Hala nepBoHavanbHas peakumsi «M3 pykasay
MOXET 3aKto4aTbCA B TOM, YTO BbIXOAHAS MOLLYHOCTb MOXET ObITb HEMHOMO YBENMYEHa, HO 3aTeM
NoAOXANTE ... Mbl TOSTbKO YTO BCNOMHUAN, 4TO BT = BonbT x AMnep, N0O3TOMYy €Cnu Bbl y4BOUTE
HanpsKeHue, TO Bbl YABOMUTE MOLLHOCTb B BaTtTax. [109TOMy Mbl MOXXEM COrNacuTbCs C TeM, YTO
€Cnn yaBOUTb HanpsbKeHMe, TO Mbl MOXXEM YABOUTb BbIXOAHYIO MOLHOCTb. Ecnn 6bl Mbl Tak
aymanu, Mol 661 611K Henpasbl.

[loH CMUT OTMeYaeT YTo, NOCKOSbKY KOHAEHCATOPbI U KaTyLLKX HaKannmMBatoT 3HEPruto, ECNIN OHK
y4acTBYIOT B Lienu, TO BbIXOQHAs MOLLHOCTb NporopuuoHanbHa KBagpaTty UCMoNnb3yemMoro
HanpsKeHus. YABOWTE HanpsikeHne U BbiXxoaHasi MOLLIHOCTb B YeTbIpe pasa Bbile. Mcrnonb3yiiTe B
Tpy pa3a Gorblue HanPsHKeHWs1, a BbIXoQHAasi MOLLHOCTb B IEBSITb pas3 Bbille. Micnonb3ynte B
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AecaTb pa3 bonblue HanpshkeHus, a BbIXOAHasi MOLLIHOCTb B CTO pa3 6onbLue!

[1oH roBOpUT, YTO 3anNaceHHas SHeprusi, YMHOXEHHasi Ha KONMYeCTBO LMKIOB B CEKYHAY, ABNAETCA
3HEepruewn, nepekadnBaemon cuctemon. KoHageHcaTopbl 1 KaTyLKM MHOYKTUBHOCTU (KaTyLLKK)
BPEMEHHO HaKkanmnMBaloT AMNEKTPOHbI, U NX NPOM3BOANTENBHOCTL ONpeaenseTcs:

KonpeHcaTopHas popmyna: W=0.5x C x V2 x Hz rge:

W sHeprug B [xoynax ([xkoynax = Bonbt x AMnep X cekyHf)
C emkocTb B ®apagax

V HanpsxeHue

Hz konuyecTBO LMKNOB B CEKYHAY

dopmyna nugykrtopa:: W= 0.5 x L x A2 x Hz re:

W sHeprus B 4xoynsx

L MHOYKTMBHOCTb B reHpu

A TOK B amnepax

Hz yacTtoTa B uuknax B cekyHay

Bbl 3ameTnTe, YTO TaMm, rae 3a4ecTBoBaHbl KaTyLKN MHOYKTUBHOCTM (KaTyLLUKK), BbIXoaHas
MOLLHOCTb BO3pacTaeT C KBaApaTOM TOKa. YABOEHME HanNpsKeHUs 1 YOBOEHNe ToKa OatoT B
YyeTblpe pa3a GonbLUY0 BbIXOAHYI MOLLHOCTb M3-3a MNOBLILLIEHHOIO HaMNpsKeHUs!, a yBenuyeHne
BbIXOZHOW MOLLHOCTM YBENMYMBAETCS ELLE B YEThIPE pasa U3-3a yBENMYEHUs Toka, YTo AaeT
LLIEeCTHaALATUKPaTHYIO BbIXOAHYH MOLLHOCTb.

2. YacTtora. M3 npnBegeHHbIX Bbiwe hopmMyn Bbl 3aMETUTE, YTO BbIXOAHAS MOLLYHOCTb NPSIMO
nponopumoHanbeHa Yyactote "l4". YacToTa - 3TO YNCNo UMKMIOB B CEKYHAY (MM MMMNYIbCOB B
CeKyHAay), NoAaBaeMbIX Ha CXeMy. OTO TO, YTO HE ABMSETCA UHTYUTUBHO MOHATHBIM 4115
GonblumHCcTBa Ntogen. Ecnu Bbl yaBouTe 4acToTy Nynbcaunn, Bbl YA4BOUTE BbIXOAHYH MOLLHOCTbD.
Korga aTo nponcxoaunT, Bbl BHE3AMNHO NOHMMaeTe, nodyeMy Hukona Tecna ncnonb3oBasn MUNIMOHBI
BOJSIbT M MUMSIMOHBI MMMYINIbCOB B CEKYHAY.

O)IlHaKO ,D,OH Cmut yTBEepXaaeT 4YTo, Koraa uernb HaxoguTCc4d B TOHKe pe3oHaHCa, CoOnpoTuBeHne B
uenun nagaet oo Hynd n cxema CtTaHOBUTCA SCbC*)eKTI/IBHO CBepxXnpoBOAHUNKOM. 3Heprl/l$l Aan4d Takoun
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CUCTEMbI KOTOpada HaxXoOuUTCA B pe30HaHCe:

PesoHaHcHast cxema: W = 0.5 x C x V2 x (Hz)2 roe:

W 3Heprus B gxoynsax

C emkocTb B ®apagax

V HanpsbkeHue

Hz konnyecTBO UMKNOB B CEKYHAY

Ecnn 310 NnpaBunbHO, TO NOBbILLIEHNE YAaCTOThl B PE30HMPYHOLLEN LIENN OKa3biBAaET OFPOMHOE
BNUSIHWE Ha BbIXOAHYK MOLLHOCTb YCTPOWCTBA. Toraa BO3HMKAET BOMNPOC: NOYEMY MOLLHOCTb CETH
B EBpone coctaBnsieT BCEro NATbAECAT LUKMOB B CEKyHAY, @ B AMEPUKE - LUECTbAECAT LUMKIOB B
cekyHay? Ecnv MOLLHOCTb YBENUYMBAETCS C YACTOTOW, TO NoYeMY Obl HE KOPMUTL JOMOXO3SICTBA
MUITITMOHAMM UMKNOB B cekyHAay? OgHa 13 OCHOBHbIX NMPUYUH 3aKITHO4YaAETCH B TOM, YTO HENETKO
N3roTOBUTb SNEKTPOABUraTENM, KOTOPbIE MOTYT NPUBOAUTLCS B AEACTBUE C MOLLHOCTbIO,
nogaBaeMou Ha 3TOW YacToTe, NO3TOMY BbibupaeTcst bonee nogxoasiiasi 4actorta, YToObl
noaxoauTb ANs ABUraTenen B nblniecocax, CTUpanbHbIX MalnHax U ApyroM 6bITOBOM
obopyaoBaHun.

Tem He MeHee, ecnm Mbl XOTMM U3BIIEYb SHEPTUIO N3 OKPY>KaKOLLEN cpeabl, TO Mbl JOMKHbI MONTK
Ha BbICOKOE HamnpsiKeHNe 1 BbICOKYI YacTOTy. 3aTeM, Koraa Bblcokasi MOLLHOCTb Oblfia U3BreYeHa,
€CINN Mbl XOTMM UCMNOMb30BaTh HU3KYH YaCcTOTY, MOAXOASLLYI0 ANS arekTpoasuratenen, Mbl MOXeEM
NyNbCUPOBAThL YXXe 3axXxBa4yeHHY MOLLIHOCTb Ha 3TOW HU3KOK YacToTe.

MOXXHO NpeanonoXnTb, YTO eCrn YCTPONCTBO paboTaeT C pe3KMMN UMNyNbCcaMn, KOTOpble NMEIDT
OYeHb Pe3ko HapacTarLwmm nepeaHnin PPoHT, To apeKkTBHAS YacToTa MMMNYNbCOB (hakTU4eCcKn
onpenensieTcsi CKOPOCTbHO 3TOr0 HapacTalLwero poHTa, a He CKOPOCTbIO, C KOTOPOW UMMYNbChI Ha
camoM Jerne reHepupyetcd. Hanpumep, ecnv nmnynbCbl reHEepUpPYHTCS, CKaxkeM, Ha YacTtoTe 50
K4, HO UMMYNbLCLI UMEIT NepeaHU PPOHT, KOTOPLIN NOAXOAUT Af1s NocnenoBaTeNlbHOCTY
nmnynscos 200 kI, Torga yCTPOMUCTBO BMOSTHE MOXET BOCNpMHMMAaTb curHan kak curHan 200 kly ¢
25% OTHoweHneMm Touka /MpocTtpaHcTeo (Mark/Space ratio), ocobeHHO BHE3anHOCTb
NPUNOXEHHOrO HanNpPsXXeHns, nmetoLast apekT MarHMTHOrO LLIOKA, SKBUBASIEHTHbIN
nocnegosarenbHoCTN nmnynscos 200 kIy,.

3. MarHuTHO-3neKTpu4veckme oTHoweHus. [JoH yTBep>KAaeT YTo NpUYmnHa, No KOTOPOWN HaLn
HbIHELLIHNE SHEProCUCTEMbI HACTONMbKO HEA((EKTUBHBI, 3aKNOYAETCA B TOM, YTO Mbl
KOHLIEHTPMPYEMCS Ha 3NeKTPUYECKOM COCTaBNAOLLEN afieKTpoMarHeTmama. 3Tu cMCcTeMbl Bcerga
nmetot KM <1, nocKonbKy anekTpU4ecTBO - 3TO «NOTEPU» SNEKTPOMarHUTHOM aHeprun. BmecTo
3TOrO, €CriM Bbl CKOHLUEHTPUpyeTeCb Ha MarHUTHOM KOMMNOHEHTE, TO HET HUKaKNUX OrpaHNYEeHnin Ha
3NEKTPUYECKYI0 MOLLHOCTb, KOTOpast MOXET ObITb M3BNeYyeHa U3 3Toro MarHUTHOrO KOMMOHEHTA.
Bonpeku oxugaHmam, ecnu Bbl YCTaHOBUTE CUCTEMY AATYMKOB, KOTOpas U3BrnekaeT
9MNEKTPUYECKYIO SHEPTUIO N3 MArHUTHOrO KOMMOHEHTA, Bbl MOXXETE YCTAaHOBUTL toB0e KONMYeCcTBO
APYTMX MOAEHTUYHbBIX 4AaTYMKOB, KaXXObl N3 KOTOPbIX U3BMNEKaeT OANHAKOBOE KONMM4eCcTBO
SMNEKTPUYECKON SHEPTUM N3 MarHUTHOrO Bxoaa, 6e3 Harpy3kn MarHUTHOM BOSTHbI HUKOUM 06pasom.
HeorpaHuyeHHasa anekTpmnyeckas MOLWLHOCTb MO «CTOMMOCTU» CO34aHUS €ANHOrO MarHUTHOro

addekTa.

MarHuTHbIN 9PdEKT, KOTOPbLIN Mbl XOTUM CO34aTb, ABMSETCA NynbCcaunen B HyNeBOM
3HepreTMYeCcKoM rnorie 1 B ngeare Mbl XOTUM CO34aTb 3TOT 3(PPEKT, CNOoMb3ys O4eHb Maro
3Hepruun. CosgaHue aunons ¢ 6atapeen, UMetoLLEN KneMMbl NAKC U MUHYC, UNW MarHnTa ¢
CEBEPHbIM W 0XHBIM MOMCaMu - 3TO NPOCTON CNocob co3aaTh 3MEKTPOMarHUTHbIN AncbanaHc B
nokanebHomn cpeae. MnynbcHas KaTyLlKa, BEPOATHO ABnsieTca Hanbonee ny4ywmmMm cnocobom,
MOCKOSIbKY MarHUTHOE nosie BbICTPO MEHSIETCSH, €CINM 3Ta KaTyLKa C BO3AYLIHbIM CEPAEYHNUKOM,
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Takas kak katylwka Tecna. Mcnonb3oBaHue heppoMarHUTHOrO CEpAEYHMKA B KaTyLLKE MOXET
cosfaTb Npobremy, Tak Kak >kerne3o He MOXeT 04eHb ObICTPO M3MEHUTb MarHUTHOE BblpaBHUBaHUE
1 B uaeane Bbl XOTUTE Nynbcauun, KOTopble Mo KpaHel Mepe B Thicsuy pa3 GbiCTpee, YeEM Xeneso
MOXXET CMpaBUTbCS.

[oH obpallaeT BHMMaHNe Ha y4ebHbi komnnekT «lMepeaatunk / NpuemMHuk» «Pe3oHaHCHble
cxembl Ne 10-416» ("Resonant Circuits #10-416"), koTopbin 66111 NnpegocTaeneH The Science
Source, wtat ManH (Maine.). 3TOT KOMNNEKT NPOAEMOHCTPUPOBAI reHepaLnio pe3oHaHCHOM
3Heprum n e€ cbop ¢ NOMOLLBI cxeMbl NpuemMHuka. OgHako, ecrnm UCNonb3yeTCs HECKONbKO
NPUEMHbIX Lienen, To cobpaHHasa 3Heprns yBenmyunBaeTca B HECKOMbKO pa3 6e3 kakoro-nmbo
yBENMYEeHNs1 NnepegaBaemMon aHeprun. ATo NOXOXEe Ha paguonepegaTymk, rae CoTHU ThicaYy
paanonpUeEMHNKOB MOTYyT NPUHUMATL NepefaBaeMbin curHan 6e3 kakon-nnbo 3arpysku
nepegatymka. B gHn [1oHa atoT komnnekT pabortan ot 1,5-BonstoBon 6atapeun n oceelan 60-
BaTTHYIO NaMrouKy, KoTopas noctaenanach. He yamBuTenbHO, Y4TO 3TOT Habop Obin CHAT C
NPOM3BOACTBA N 3aMEHEH TpMBMarbHbIM Habopom.

Ecnu Bbl nonyynte y4ebHbI KOMNNEKT «Hay4YHbI MCTOYHUK», TO €CTb HEKOTOPbIE AeTanu, Ha
KOTOpble HYy>XHO 06paTUTb BHUMaHMe. YCTPOMCTBO MMEET [BE OYE€Hb Ka4eCTBEHHbIE NITAaCTUKOBbLIE
OCHOBBbI 1 AB€ O4YeHb aKKypaTHO HaMOTaHHbIE KaTYLLKKN, KaXaas u3 KoTopbix MmeeT 60 BUTKOB
3ManMpoBaHHOM MeaHOW NPOBONOKN AnameTpom 0,47 MM Ha Npo3payvHbIX akpUoBbIX TPyOKax
Anametpom 57 mm (2,25 grorma). O6moTka nokpbiBaeT 28 MM cedeHne Tpybkn. KomnoHoBka
Moaynewn nepegaTtyvka U npueMHuKa He COOTBETCTBYET rnpurnaraeMomy fNCTY MHCTPYKLNI,
Nno3aToOMY Mpu nogknveHmmn nobon 13 nx uenen Heobxogmmo cobnogate 0cobyto OCTOPOXKHOCTb.
MpuHUMNManbHbIe 3ANEKTPUYECKME CXEMbI HE MOKa3aHbl, TONMbKO dnekTpuyeckasa cxema, kotopas He
OYeHb xopolua ¢ obpasoBaTenbHON Tovkn 3peHus. OgHa Takas cxema:

LED
{3&
1MHz SIGNAL 1MHz SIGNAL | BB LED |,
GENERATOR OR GENERATOR = 3T
o
G010V 5to 10V ‘s
1 101 pF

101pF

Mpexae YeM KynuTb KOMMIIEKT, He YNIOMUHAETCS, YTO 4SSl ero UCNonb30BaHUs TeNepb BaM
NoHagobuTcs reHepaTop CUrHanoB, CNocoGHbIN reHepupoBaTh curHan 10 B Ha yacTote 1 MIL,.
KaTyLuka umeeT conpoTvBreHre NocTosiHHOMY ToKy Bcero 1,9 OM, HO Npu pe3oHaHCcHol YyactoTe 1
MU Heo6xogumas MOLLHOCTb NPUBOAA OOBOMLHO HU3KaS.

[MepeMeHHbIN KoHOeHcaTop YCTaHOBMNEH Ha TpybKe KaTyLLK1M NPUEMHMUKA, HO TOT, YTO B MOEM
KOMnnekTe, He umen abConNTHO HMKAKOro 3HAYEHNA A1 HACTPOMKN YacTOTbl M MOW n3mepuTenb
€MKOCTU He cMor BooOLLe onpeaennTb Kakoe-nnbo 3HadeHne EMKOCTU ANSA HEro, Aaxe ecrnn y Hero
He BbINo HMKaknx npobnem B namepeHnn kongeHcatopa 101 nd, KOTopbIN OblN TOYHO EMKOCTbLIO,
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Hane4yaTaHHoW Ha HEM. o aTon NPU4YNHE OH NMOKa3aH CMHUM LUBETOM Ha CXeMe BbilLE. OTkntoveHne
HEe nMerno HMKaKoro 3Ha4eHu4.

B aTOM KOHKpETHOM Habope Ansa cTaH4apTHLIX BUHTOBbLIX COeaUHUTENEN OAMH BUHT 3aMeHeH
BONTOM C LUECTUTPAHHBIM KIHOYOM, FOflIoBKa KOTOPOro AOCTAaTOMHO Bornblias, YTobbl MOXHO 6bino
3aTtarmeaTtb nanbuamu. K coxxaneHnuto, 3T 60nTbl MUMEKT HAaKOHEYHUK KBA4paTHOIO CeYeHus, rae
HaKOHEYHUK C Kynonom Heobxoamm Anst HAAEXHOro KpenneHns NpoBoAoB Manoro AnameTpa. Ecnu
Bbl MOMyYNTE KOMIMMEKT, TO 51 Npeanarat 3aMeHNTb pasbEMbl CTAHLAPTHOM 3NEKTPUYECKOM
BUHTOBOW COEQMHUTENBHOM NSIaHKON.

B TecTtax cBeToamopn 3aropaeTcsi, Koraa KaTyLKM BbIPOBHEHbI U HAXOAATCS HA PACCTOSIHUN He
6onee 100 mm gpyr oT gpyra Unu ecrnvm OHX PacnonoXeHbl PAAOM APYr C ApyroM. OTo cpasy
3acTaBnseT BCNOMHUTbL yCTponcTBo Xabbapaa. Xabbapa (Hubbard) umeeT LeHTpanbHbin
«3NEKTPOMarHUTHbIN NepeaaTynk», OKPYXEHHbIN KOMbLOM «MPUEMHUKOBY» MarHUTHO CBSI3aHHbIX C
nepeaaTynMKkoM, Kaxabli U3 KOTOPbIX MOMYYUT KOMUIO 3HEPTUW, NepeaaBaemMon nepeaaTymkom:

15ll
(380 mmy)

[oH ykasbiBaeT Ha eLlé Gonee YETKO NPOAEMOHCTPMPOBaHHOE NosiIBreHne aToro addpekTa B
kaTtywke Tecna. B TunnyHom kaTywke Tecna nepBuyHas Katywlka umeet ropasgo 6onbLumm
OvameTp, YeM BHYTPEHHSAS BTOPUYHAA KaTyLlKa:

Hanpumep, ecnu K nepBrYHON KaTyLlKe, umetoLen Yetbipe obopoTa, nogaHo 8000 BonbT, TO

Kaxabln BATOK ByaeT nmetb noteHuman B 2000 BonbT. Kaxkabii BUTOK MEPBUYHOM KaTYLLKN

nepeaaeT aNeKTPOMAarHUTHbIN NOTOK Ha KaXKabIi BATOK BTOPUYHOM OOMOTKKN, @ BTOPUYHAst KaTyLlka

NMEET 04YeHb H6ONbLLIOE KONMMYECTBO BUTKOB. 3HAUYNTENBHO BONbLLE 3HEPTMM NPON3BOANTCS BO

BTOPUYHOM KaTyLLKe, YeM OblNio NCNONb30BaHO 4SS NUTAHWUS NEPBUYHON KaTyLUKW.

PacnpocTtpaHéHHas owmnbka - nonaraTb, YTO KaTyLlKa Tecna He MOXeT NPOMU3BOLAUTbL CEPLE3HYIO

cuny Toka. Ecnun nepBuyHas kaTyLlKka pacrnonoxeHa B cepeanHe BTOPUYHOW KaTyLUKK, Kak
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nokasaHo, TO reHepupyemMas cuna Toka 6yaeT Takow e, Kak 1 reHepupyemMoe HanpsikeHue. Huskas
noTpebnsiemasi MOLLHOCTb B MEPBUYHON KaTyLLKE MOXET NPOM3BOANTb KMNOBATTbl NOSIE3HOM
3MNEeKTPO3HEPruun.

4. Pe3oHaHc. BaxHbIM hakTOpOM B LiensaX, HanpaBfieHHbIX Ha UCMOSTb30BaHME BHELLHEN SHEPTUN,
ABNseTca pe3oHaHc. BO3MOXHO TpygHO NOHATL rae 3TO NPoMcXoguT Korga paccMmatpmuBaeTcs
anekTpoHHasa cxema. OgHaKo y BCero ecTb CBOSI pe30HaHCHasa 4YacToTa, byab To KaTyLlKa unm
noboKr Apyron aNeKTPOHHbIN KOMMOHEHT. Koraa KOMNOHEHTbI COeANHEHbI BMECTE, YTOObI
cchopmmpoBaThb LiEMb, CXeMa UMEET OBLLYH0 pe30HaHCHY0 YacToTy. B kauecTBe npocToro npumepa
PaccMOTPUM Kayesnu:

Ecnu kayenu TonkarTca 4o TOro, Kak OHM AOCTUTHYT HauBbICLLEN TOYKM CO CTOPOHbI Matepu, To
TONYOK PaKTUYECKM NPOTUBOCTOUT pa3mMaxmBaloLleMy AencTBuo. Bpems ogHoro nonHoro
KonebaHusa ABNAETCA pe30HAHCHOM YacTOTOM KayaHus U OHO onpeaensaeTcsa OSIMHOM ONOPHbIX
KaHaToOB, yAepPXXMBAKLLMX CUOEHLE, @ HE BECOM pebeHKka Unn cunomn, ¢ KOTopown ero TonkatoT. Mpwn
YCNOBWUK, 4YTO BPEMS TOYHO BblOpaHO, O4eHb ManeHbKNA TONMYOK MOXET 3aCcTaBUTb KadaHue
ABUraTbCs Mo CyllecTBeHHoM ayre. KntoyeBbiM hakTOpOM SIBNSIETCS COrnacoBaHNe MMMyNbCOoB,
NPUITOXKEHHbIX K KA4aHW0, TO eCTb K Pe30HaHCHOW YacToTe kadyaHus. CaenanTe aTo NpaBumbHO, U
nponsonaeT 6onblioe asmkeHne. Caenante 310 HENPaBUIILHO U Kadyenn BoobLle He KayHyTcs (B
3TOT MOMEHT KPUTUKM CKaxyT: « CMOTpUTE, CMOTPUTE ... Ka4enm NpocTo He paboTaloT - 3TO
AokasbiBaeT !!»). OTOT NpuHUMN 4EMOHCTpUpyeTcsa B BUAeO Ha BoT.

OnpegenuTb TOYHYIO YacToTy Nynbcauun, HeOBXoaNMY AN PE30HAHCHOrO KOHTYpa, He Tak-TO
NpPOCTO, MOTOMY YTO CXeMa COAEPXMUT KaTyLLKN (KOTOpble UMEKT MHAYKTUBHOCTb, EMKOCTb U
COMPOTUBIEHNE), KOHAEHCATOPLI (KOTOPbIE MMEKT EMKOCTb U HEBOSbLUOE KONMYECTBO
COMPOTUBIMEHMS) N PE3NCTOPBI U NPOBOAA, 06a U3 KOTOPbIX MMEIKOT CONPOTUBIEHNE N HEKOTOPYIO
€MKOCTb. OTU TUMbl CXeM Ha3sbiBatoTca «LRC», noToMy 4TO «L» - 3TO CMMBOSI, UCMOSb3yEMbIN AN
WHOYKTUBHOCTK, «R» - 9TO CMMBOSI, MCMOMNb3yeMbl 5151 CONPOTUBNEHNs, a «C» - 3TO CUMBON,
ncnonb3yembln A1t EMKOCTM.

[oH CMUT NpenocTaBnsieT MHCTPYKLMUM MO HAMOTKE N UCMONb30BaHMIO KaTyLLEK C BO3AYLUHbIM
cepaeYHNKoM, HeobxoaMMbIX Ans KaTyLwwkn Tecna. OH roBoOpuUT:

1. OnpegennTe 4acToTy U NOMHUTE, 3KOHOMUS OT pa3Mepa BblGpaHHOW KOHCTPYKUMK. dakTopaMm
ABNAOTCA:

(a) Ncnonbayinte pagmoyacTtoTty (Bbiwe 20 KIy).

(b) Ncnonb3oBaTb COBCTBEHHYHO YACTOTY, TO €CTb COrMnacoBaTb AfMHY NPOBOAA KaTYLLUKKM C
4YacTOTOM - KaTYyLLKN UMEIOT KaK EMKOCTb, TaK U UHOYKTUBHOCTb.

(c) AnuHa npoBofa [ormKkHa CoCTaBnsATb NMMO0 OaHY YeTBEPTh, NONOBUHY MOSIHOW ASIMHbI BOSTHbI.
(d) Paccuntante gnvHy nposoga B doyTax creaylowmm odpasom:

Ecnu ncnonbsyetcsa 4eTBepTb ANMUHLI BOSHBI, TO Aennum 247 Ha vactoTty B MI'L.

Ecnn ncnoneayetcs nonosmHa AnviHbl BOSHbI, TO pasgenute 494 Ha YacTtoTy B MITu.
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Ecnu ncnonesyetcsa nonHasa anuHa BonHbl, pasgenute 998 Ha yactoty B MU,

[nsa onnHel NnpoBoda B MeTpax:

Ecnn ncnoneayetcs 4eTBepTh AMNWUHLI BOMHbI, TO pasaenute 75,29 Ha yactoTy B MITu,.
Ecnu ncnonesyetca nonosuHa AnviHbI BOMHLI, TO pasgenute 150,57 Ha yacTtoTy B MIL.
Ecnu ncnonesyetcsa nonHasa gnuHa BonHbl, pasgenute 304.19 Ha yactoty B MITu,.

2. BbibepuTe 4Mcno BUTKOB, KOTOpbIE ByayT MCNOMbL30BaTLCS B KaTyLLKe NPWU HAMOTKE, MCMOMb3ys
TONBbKO YTO paccunTaHHy AnuHy nposoga. KonuyecTtso BUTKOB ByaeT 3aBuUCeTb OT AnameTpa
Tpy6bl, HA KOTOPYIO HamaTbIBaeTCH KaTyLwka. [TOMHUTE, YTO OTHOLLEHNE KONM4ecTBa BUTKOB B
katywkax «L-1» n «L-2» onpegensiet obliee BbIxogHOE HanpshkeHne. Hanpumep, ecnu
nogaBaemMoe HanpsbKeHne Ha BonbLUY BHELLHIOW KaTywky "L-1" coctasnsaet 2400 B, a L-1 umeer
AECATb BUTKOB, TO Ha Kaxkabi BUTOK L-1 Byaet nagatb 240 Bonbt. 10 240 BONLT MarHUTHOM
MHOYKuMKn nepegaet 240 BOMLT SNEKTPUYECTBA Ha KaXdbl BATOK MPOBOAA BO BHYTPEHHEN KaTyLLKe
«L-2». Ecnun gnametp L-2 goctato4Ho man, 4tobbl umeTb 100 BUTKOB, TO co34aBaemMoe
HanpskeHue coctasuT 24 000 BonbT. Ecnn anametp dopmuposatensa L-2 ponyckaet 500 BUTKOB,
TO BbIXoAHOEe HanpsikeHwne 6yaet 120000 Bornbt.

3. Boibepute anviHy 1 auameTp kaTywek. Yem Gonblue agnameTp KaTyLKU, TeEM MeHbLUe BUTKOB
MOXXHO caenaTh C ASIMHONM NpoBoAa M NO3TOMY AfMHa KaTyLlwku ByaeT MeHblue, a BbIXOQHOe
HanpsikeHne byaeT Huxe.

4. Hanpumep, ecnn xxenaemon BbIXogHOM YacToTomn asngaetca 24,7 MMy, To anvHa nposoja B
dyTax 6yaet paBHa 247, aeneHHbIM Ha 24,7, uyto coctaBnseT 10 dyTtoB nposoaa (3048 mm).
KaTywka moxeT ObiTb HamoTaHa Ha Tpyoky MNBX ctaHaapTHOro pasmepa unu, B kadecTee
anbTepHaTMBbI, €€ MOXHO KynnTb Y NOCTaBLUMKa, Kak NpaBuno, B MarasnHe pagunontobutenen.

Ecnn HanpshkeHne Ha kaxgoMm BuTke L-1 coctaBnseT 24 B, a TpebyeMoe BbIXOQHOE HanpsikeHune
640 B, To gomxHo 6biTb 640/24 = 26,66 BMTKa Ha L-2, HAMOTaHHbIX C yXe paccyntaHHbiMn 10-
dyTOBBIMW NPOBOAAMM.

PJK: Ha gaHHbIn MOMeEHT pacyeTbl [loHa nayT Hanepekocsik U OH npeanaraet HamoTtaTb 30 BUTKOB
Ha OByxAroMmoByto Tpyby. Ecnuv Bbl caenaete a1o, To noTpebyetcsa okono 16 yToB npoBoaa, a
pe3oHaHcHas Todka Ha 10 pyTax Byget npumepHo ¢ 19 BUTKaMu, AaBasi BbIXOAHOE HanpshKeHue
458 BonbT BMeCTO TpebyeMbix 640 BONLT, €CNKU TONbKO YACIO BUTKOB Ha L1 ymeHbLuaeTcs, 4Tobb!
AaTb 6onee 24 BonbT 3a xo4. OgHako akTuyeckum HeobxoanmMblin guameTp opmupoBaTens
KaTyLwKn (Nnoc oagnH guameTtp npoBorokn) coctaenseT 10 x 12 /(26,67 x 3,14159) = 1,43 gonma.
Bbl MOXeTe caenaTb 3TOT pa3mMep AOBOSbHO NEerko, eCnun XoTUTe OCTaTbCA C AECATLIO BUTKaMU
KaTywkm L1.

5. MopgkntounTe K HaYany Katywkn. Ytobbl onpeaennTb TOYHY PE30HAHCHYH TOYKY Ha KaTyLuke,
Npon3BOAMTCS N3MepeHue. MoToBbIE MYINLTUMETPLI HE pearnpytoT Ha BbICOKOYACTOTHBIE CUTHanbI,
NMO3TOMY BMECTO HMUX UCMNONb3YeTCA AELUEBLIN HEOH. [lepka oguMH NPOBOL4 HEOHA B OAHOW pyKe 1
npoBOAs APYro HEOHOBLIN NPOBOA BAOMb BHELUHEN CTOPOHbLI 0OMOTKM L-2, HaxoamTcs Tovka
CaMOoro SipKoro ceeTa. 3aTeM HEOH NepemMeLLaeTcs N0 TOMY MOBOPOTY, YTOOLI HANTN CaMyO SPKYIO
TOYKY Ha 3TOM MOBOPOTE, M KOrAa OH pacrnosfioXeH, B 3TOM TOYHOM TOYKE YCTaHaBMBAETCS CBA3b C
obmoTkon. L-2 Tenepb pe3oHaHcHas 06MoTka. MoxHO noBbIcUTb («Q») 3pdPEKTUBHOCTL KaTyLLIKW,
HeMHOoro pasbpacbiBas BUTKW, @ He pacnonarasi ux Tak, YTobbl Kaxxabl BATOK kacancsa 06ounx
COCeaHNX BUTKOB.

6. BxogHas MmowHOCTb 6bina npegnoxeHa kak 2400 BonbT. OTO MOXET ObITb MOCTPOEHO M3
YCTPOMCTBA nectHuubl [xenkoba nnm nobor CUCTEMbI NOBbILLAKOLLETO HAMPSKEHWS.
CtaHgapTHbIM MOAYIb, UCMNONb3yeMbI C fladepamu, ABNAETCA eLle OQHUM BapuaHTOM.

7. MNpegnonaraeTtcs, YTO KOHCTPYKUUS BXxogHou kaTywkn L-1 umeet 10 BuTkoB. [JnnHa npoBoga B
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3TOW KaTyLlKe He KpuTudHa. Ecnun gna katywkn L - 2 ncnons3oBanack Tpyba ua NBX gnametrpom 2
Aronma, To 4na dpopmmpoBartens Katywkm L-1 MOXHO ncnonb3oBaTth cneayrowmnn 6onbwmim pasmep
Tpy6bl 3 MNBX. OTpexsre TpyOy AnnHon 10 o6opoToB (BeposATHO, TpyOy AnameTpom 3 Aonma).
AnuHa TpyObl BygeTt 3aBuceTb OT AMaMeTpa M30NMPOBaHHOIO NpoBo4a, UCMOSb3yeMOoro Ais
HaMOTKU. Micnonb3ynte MynsTUMETP XOPOLLErO KayecTBa Unn crneumansHbin nameputens LCR ans
n3mepeHuns emkocTtu (B Papagax) v MHAYKTUBHOCTYU (B 'eHpw) KaTyLwku L-2. Tenepb nomectute
KoHOeHcaTop Anst cornacoBaHna L-1 - L-2 Ha Bxoae HanpshkeHus L-1, n nckpoBoK paspsiaHuK,
NOAKITIOYEHHbIN NapannensHo, Heobxoamm Ana obpaTHoro HanpskeHus oT L-1. XKenateneH
KoHAeHcaTop Tpummepa ans L-1,

8. Mpons3BoanTeNbHOCTb L-2 MOXET ObITh yny4lleHa nyTeM NoakNoYeHUs 3a3eMNeHns K
OCHOBaHUIO KaTyLwKkW. MakcumanbHoe BbiXOQHOE HanpshkeHne byaeT mexay KoHLaMu KaTyLikm L-2,
N MeHbLUME HaNpPSXKeHUsI MOTyT BbITb CHSATbI C MPOMEXKYTOYHbIX TOYEK BAOMb KaTyLLUKW, €CIN 3TO
XenaTtenbHo.

3Ta nHopMauus 0 YacToTe MOXET ObITb JOBOSIbHO TPYAHOW ANS NOHMMaHWSi B TOM BMAE, B KAKOM
OHa usnoxeHa [JoHom. MoxeT 6bITb NpoLle crnegoBaTh ONMCaHNUID, JAHHOMY OAHUM
pa3paboTYMKOM, KOTOPbLIA FOBOPUT:

A 3ameTunn, 4TO NOOYIO MalIMHY MOXHO caenaTb cynep MawWHOW, NPOCcTo Ao6aBuB
GunonApHbIN KOHAEHCcaTop Yepe3 KaTywKy. Bonble HUYero He HyxHo. Mpu NnpaBUNILHOM
KOHAEeHcaTope KaTylKa CTAaHOBUTCSA €CTeCTBEHHO-Pe30HAHCHOM U UCNOJMb3yeT O4YeHb Mano
amnepaxa. B kaxgon mawmHe ucnonb3yeTcAa KOHAEeHcaTop pa3Horo pasmepa. lNpaBunbHbIN
pa3mMep KOHAeHcaTopa MOXHO paccyuTaTb NYTEM AeNIeHUA CKOPOCTU CBEeTa Ha AJIUHY
npoBoAa KaTyLKW, YTOObI CHavana nony4YmTb COGCTBEHHYIO YacTOTY KaTyLUKK, a 3aTeM
AerneHue HanpsXXeHUs, KoTopoe dyaeT MCNOoNb30BaTbCA Ha 3Ty YacToTy. B pesynbrarte
npaBuUibHbIN pa3Mmep ANA KoHOeHcaTopa. Bawa mawwuHa 6yaeT oueHb MOLHOM, aaxe
paboTaloLien oT aBTOMOOGUNBLHOro akkymynsatopa 12 B, HUKaknx gpyrux gOononHeHUn He
Tpebyetcs.

OnuHa npoBoaa moen KaTylkm coctaBnset 497,333 meTpa.

299000000 m / ¢ / 497,333 m = 600000 I".

12 B/ 600000 = 0,00002 unu 20 mukpodapaa. NpekpacHaa cyema eCTeCTBEHHO-
pe3oHaHcHoro 6aka (Naturally Resonant Tank). Bbl MmoxeTe ucnonb3oBaTtb 3TO C Jfilo6oun
KaTyLKoW ans ceo6oaHon aHeprum (overunity) ceepxeguHcTea!l

Kak TonbKko Mbl NONy4YMM KOMOUHaLIMIO eCTECTBEHHO-PE30OHAHCHOW KaTyLKM / KOHAEeHcaTopa,
Mbl MOXeM CHU3UTb YactoTy Ao 50 'y, paccuutaB nonpaBKy Ha KO3(pPULIMEHT MOLLHOCTMU:
Ny = conpoTtuBneHune x ®apan

50 'y =R x 0,00002

noatomy 50/ 0,00002 = 2500000

m R =2500000 nnun 2,5 Mera om.

3aTeM Mbl pa3melyaemM Bce TPM KOMMOHEHTA napansenbHO M Halla KaTyllKa JOJKHA AaBaTb
HaM BbIXoAHYH YacToTy B 50 L.

[loH NpegocTaBnsieT 4OBONbHO MHOMO MHpopMaL My 06 O4HOM 13 CBOMX YCTPOWCTB, NOKa3aHHbIX
30€ech:
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Bes ero onncanusa yctponctea 66110 Gbl TPYAHO MOHATL €0 KOHCTPYKLMIO M cnocob paboTbl. Kak s
NOHUMatD, CXxemMa TOro, YTO CMOHTMPOBAHO Ha 3TOW MnaTe, BbIMMSAMT Tak:

0 to mains voltage 0 to 9,000 volts
e 60 Hz 35.1 kHz
Mains ‘ Step-up
uultlage ” =
Neon-tube [pd A ~1 == T2 +
Inverter driver -+ ) C-I- E; _|_2 F 8 KY
i
Variac J_ S!]paaprlk ﬁ'l T 0

OT1a cxema Becnokouna HEKOTOPbIX YuTaTenei B NocrneaHee BPeMSsl, MOCKOMbKY OHU CYATALOT, YTO
MCKPOBOW pa3psAHNK A0MKeH GbiTb NocrneaoBaTenbHO C KaTyLlukon L1, Hanpumep BOT Tak:

0 to mains voltage 0 to 9,000 volts
@ 60 Hz 35.1 kHz
Mains
uultlage il 1 ¥ o
P iy Neon-tube L1=; J—cg 000
Inverter ‘ I driver C = CS#E pF 8KV
f—
i Spark = o
Variac E;lgpr ﬁ J__

OTO NOHATHO, TaK Kak BCerga CyweCcTBYET TEHAEHUUSA AyMaTb O UICKPOBOM MPOMEXYTKE Kak O
YCTPOWMCTBE, KOTOPOE NpefHa3Ha4yeHo NS 3aWmnTbl OT YPE3MEPHbIX HAMPSXKEHUIN, BMECTO TOrO,
4yTOObI paccMaTpUBaTb €ro Kak akTUBHbIA KOMMOHEHT CXEMbl, KOMNOHEHT KOTOPbIA MOCTOSAHHO
ncnoneayetcs. B 1925 rogy NepmaHy lNMnencony (Hermann Plauson) Obin BbigaH NaTeHT Ha Lenbini
psAa MeTooB NnpeobpasoBaHUSA BbICOKOTO HaMNpPsiKEHUs, CO34aBaeMoro BbICOTHON aHTEHHOM
CUCTEMOW, B MNONe3HOe CTaHA4apTHOE 3reKTpMUYecTBo. [epMaH HauynHaeT ¢ O6bACHEHNA TOro, Kak
BbICOKOE HanpsiXeHne MOXET ObiTb Npeobpa3oBaHo B yAOOHY (hOopMy M OH UCMONb3YET reHepaTop
cTatmyeckoro anektpuyectsa Bumwepcta (Wimshurst) B kadectse npumepa NOCTOSIHHOIO
MCTOYHMKA BbICOKOrO HanpsXeHuns. BoiBog 13 BbINPAMIIEHHON KaTyLwKM Tecna, MalnHbl
BumwiepcTa 1 BbICOKOM aHTEHHbI O4EHb NOXOXM, NOSTOMY KOMMEHTapun lepmaHa oveHb
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aKTyallbHbl 30ECb. OH nokasbIiBaeT 3TO BOT Tak:

Wimshurst machine

: EH

Spark gap

Capacitnr Capamtur

Transformer

f"’“‘:

34ecb BbIXOQHOW cuUrHan MaluvHbl BumMilepcTta XxpaHuTest B ABYX BbICOKOBOMBTHBIX KOHOEHCaTopax
(nengeHcknx BaHkax), B pesynbrare Yero Ha 3TUX KOHAEeHcaTopax Co34aeTcs OMEHb BbICOKOE
HanpsikeHue. Korga HanpskeHne 4OCTaTOMHO BbICOKOE, MCKpa NepenpbIrMBaeT Yepes3 NCKPOBOW
pa3psiAHMK, Bbi3blBas 3HAYUTESNbHbBIA BCMIECK TOKa Yepes NepBuYHyt0 06MOTKy TpaHcopmartopa,
KOTOPbIN B €ro criydae siBNSeTCs NOHWXaLWMM TpaHCOopMaTopoM, NOCKOSbKY OH HaueneH Ha
nony4yeHvne 6onee HN3KOro BbIXOAHOMO HanpsbkeHus. Cxema [JoHa NodTH aeHTUYHa:

Step-up
: L1
Heon-tube
Inverter i Sﬁ]aagkq) o =

JT_ L2

12

34ecb BbICOKOE HanpsXXeHne ncxogut ot 6atapen / nHeepTopa / apansepa HEOHOBOW TPy6bku /
BbINpsiMUTENEN, a He OT MalnHbl BumwepcTta ¢ mexaHnyecknum npmogom. OH MMeeT Takoe Xe
HapacTaHWe HanpsKeHNs B KOHAEHCATOPE C UCKPOBbIM Pa3psaaHNKOM Ha KoHAeHcaTope. ickpoBon
pa3psiaHMK cpaboTaeT, Koraa HanpskeHne KoHageHcaTopa AOCTUMHET 3a4aHHOro YPOBHS.
EOVHCTBEHHOE OTNMYME 3aKo4YaeTca B pacnonioXXeHUn KOHAeHcaTopa, KOTOPbIN eCrii OH TOYHO
COOTBETCTBYET pacnonoxeHuto lepmana, Oyger BbIrmageTb Tak:

Step-up
C
; :l-l {— L1
Inverter Neon-tube Spark =
driver gap =
L]
J_ c 2

12V

HACKOMNbKO A NOHMMat0, 3TO GbINo Gbl BNOMHE XM3HecnocobHoe cornawleHne. Bol noMHUTE, YTO
Tecna, KOTOprIZ BCerga oveHb BbICOKO OT3bIiBaeTcst 00 JHEPrun, BblOernsieMon O4YeHb pe3knm
pa3paaom, co3gaBaemMbiM I/ICKpOVI, NnoKa3blBaeT MCTOYHUK BbICOKOIO HanpaXXeHus, NUTaoLLNN

KOHOeHcaTop 3Hepruen, NpoxogsLen Yepes UCKPOBOKW paspsaAHUK K NepBUYHON 0OMOTKe
TpaHcopmartopa:
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Isolation Transformer Tesla Coil System

Capacitor Bank

OpHako ¢ pacnonoxeHnem [loHa MOXeT BblTb HEMHOTO TPYAHO pa3obpaTtbcd, NnoYeMy KoHOeHcaTop
He 3aKOpPOYEH M3-3a OYEHb HM3KOIO CONPOTUBIIEHUS HECKOSbKMX BUTKOB TONCTOrO NPOBOAA,
ob6paasytowero katywky L1. YTto x, 6bin10 6bl Tak, ecnu 66l Mbl paboTanu ¢ NOCTOAHHBIM TOKOM, HO
Mbl COBEPLLUEHHO ONpeaenéHHO 3TOro He AeraeM, NOCKOIbKY BbIXOAHOW CUrHAN U3 CXembl
Apansepa HeoHoBow Tpy6kn nynscmnpyet 35 000 pas B cekyHay. TO NPUBOAUT K TOMY, YTO
COMPOTUBMEHME NMOCTOAHHOMY TOKY KaTyLKn L1 npakTuyeckn He MMeeT 3Ha4YeHWsi 1 BMECTO 3TOrO
«MMNedaHC» UMM «peakTUBHOE COMPOTMBIEHNEY KaTyLIKKN (MO CyTWU, 3TO CONPOTUBIEHME
nepemMeHHOro Toka) UMeeT 3HaveHune. PakTuyeckn, KoHgeHcaTop 1 KaTtywka L1, coeguHeHHble apyr
C APYroM, UMeroT KOMBUHUPOBAHHOE «PeakTUBHOE COMPOTUBIIEHNE» NN CONPOTUBIEHME
UMMNYNbCHOMY TOKY Ha 3Ton YactoTe. MIMeHHO 34ech B Urpy BCTynaeT HoMorpadHas gnarpamma u
ropasgo NpoLLe NOHATb €€ BEPCUIO HECKOSbKMMWN CTPaHULaMM No3Xe B 3TOM LOKYMEHTE. Takum
00pa3om, n3-3a BbICOKOW YacTOTbl MMMYNbCOB KaTylwka L1 He 3akopaynBaeT KOHAEHCATOP U ecnu
YacToTa UMMyNbCOB COOTBETCTBYET PE30HAHCHOM YacToTe KaTywkn L1 (Mnn rapMmoHmnke 3Ton
4yacToThl), TO KaTywka L1 6ygeT MMeTb 04eHb BbICOKYI0 YCTONYMBOCTL K MPOTEKAHMIO TOKa Yepes
Heé. DTO KaK AETEKTOPHbIA paanonpMeMHUK HAaCTPOEH Ha KOHKPETHYI0 pagMoCTaHLMIo, Bellas Ha
cobCTBEHHOM YacToTe.

B nio6om cnyyae, Bo3Bpallaach Kk yctponcTBy [1oHa, nokazaHHOMY Ha ¢poTorpadumn BeiLLe,
3MNeKTpMYECKUin Npmeog, oT 12-BonbToBON GaTtapeun, KoTopasi He BUaHa Ha coTtorpadun.
NHTepecHo, 4To [IOH OTMeYaeT, 4TO ecnu AnvHa NpoBOAOB, COeAnHsoLmx 6atapeto ¢
WHBEPTOPOM, COCTaBISIET POBHO OOHY YETBEPTb AMMHbI BOMHbI YacTOTbl KoriebaTernbHOro
MarHMTHOrO Mosis, reHEPMPYEMOro CXeMOW, TO TOK, MHAYLMPOBaHHLIN B NpoBogax 6atapewn, byaet
3apsaxaTtb baTapero. HenpepbIBHO, Aaxe ecnu batapes 0QHOBPEMEHHO NodaeT NUTaHWe Ha Lenb.

Batapes nogaet He6GONbLLON TOK Yepes 3aLMTHBIN ANoa K CTaHOAPTHOMY MHBEPTOPY
«cuHycongarnbHon oopMbl». MIHBEPTOP - 3TO YCTPOMCTBO, KOTOPOE BblpabaTtbiBaeT NnepeMeHHbIN
TOK CETEBOro HanpsikeHnsa ot 6atapen NOCTOSAHHOrO Toka. [Nockonbky [JoHy Tpebyetca
perynmpyemMoe HanpsXXeHue, OH NoAaeT BbIXOAHOW CUrHan uHBepTopa B NepeMeHHbIN Unm
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perynupyemsiin TpaHcdopmaTtop, HasbliBaeMmblii «Bapuaky», XoTa 3To YacTo AenaeTcs Kak 4acTb
CXeMbl yrpaBneHnsi HEOHOM, YTOObI NO3BOMMUTL APKOCTU HEOHOBOW TPYOKM HacTpanBaTbLCS
nonb3oBaTenemM. OTa cxemMa CO3[aeT BbIXOAHOE HanpsikeHne nepemMeHHoro Toka, KoTopoe
perynupyeTcst OT Hynsl 40 NOMHOMO HANPSHXKEHWUsI CeTU (MK YyTb Bbllwe, XOTst [JOH He Xo4eT
ncnonb3oBaTb 6ornee BbICOKOE HanpsikeHWe). Micnonb3oBaHWe Takoro Tuna perynmpoBkM 06bIYHO
AenaeT NHBEPTOP UCTUHHO CUHYycouaanbHbiM TUNoM. Mockonbky noTpebrnsiemasi MOLLHOCTb Lienu
ynpasneHusi HEOHOBOW TPYOKON o4eHb Mana, UHBEPTOP He AOMKEH CTOUTb CIULLKOM AOPOro.

Cxema ynpaBrneHnss HEOHOBOW TPYyOKOWM - 3TO CTaH4apTHOE CTaH4apTHOE YCTPOWCTBO,
ncnonb3yemoe AN ynpaBneHnsa gucnnesamMmm ¢ HEOHOBOW TPYOKOM AN KOMMEPYECKMX
npeanpuaTui. ToT, KOTOPbLIN MCNOSL3YET [10H, COOEPXNUT reHepaTop U NOBbILLALLINNA
TpaHcopmMaTop, KOTopble BMeCTe reHepupytoT nepeMeHHbin Tok 9 000 BonbT Ha YacToTe 35 100
4 (MHoraa 3anucbkiBaeTca kak 35,1 kl'u). TepmuH «"U» 03HaYaeT «UMKNOB B CEKyHAY». [LOH
noHmkaeT 9 000 BonbT, MOCKOMbKY OH NOMy4aeT OTNINYHYIO BbIXOAHYH MOLLHOCTb Npu 6onee HN3Knx
BXOZHbIX HAMPS>KEHUAX U CTOUMOCTb BbIXOOHbIX KOHAEHCATOPOB SBNAETCS CYLLECTBEHHbIM
dakTopom. KOHKpeTHasa cxema ynpasrieHMs HEOHOBOMW TPYBOKOW, KOTOPYIO UCnonb3yeT 3aech [OoH,
UMeeT [Ba OTAerNbHbIX BbIXOAA, HE coBnagaroLlunx no gase apyr ¢ gpyrom, nodtomy [oH
COeQMHSAET NX BMECTE U UCNOSNb3yeT BrOKUPYIOLWUI AMog, B KaX40W JIMHMK, YTOObl OAMH U3 HUX He
BNUSN Ha gpyron. Ha goTtorpadum He Tak nerko ysuaeTb, YTO BbICOKOBOSLTHASA BbIXo4HASA JIMHUA
NMEeeT OYeHb ManeHbKUN repMEeTUYHbIN paspsaaHMK C razopaspagHon TpyOKOK, U NIMHMA Takke
3a3eMseHa. YCTPOUCTBO BbIMMSANT BOT Tak:

F

O6patnTe Balle BHMMaAHUE Ha TO, YTO KOraa yNnoMUHAETCs 3a3eMieHne B CBA3N C yCTPONCTBaAMM
HoHa CmuTta, Mbl roBopuM 0 hakTU4ECKOM COEQMHEHMM NPOBOAA C METANNTMYECKMM NPEOMETOM,
dusnyeckm ytonneHHbIM B 3emne, Oyab TO ANMHHBLIN MEOHbIN CTEPXEHb, 3a0UThIN B 3EMITHO0, UMK
cTapbli aBTOMOOUITbHBIN paanaTop NOXOPOHEHHLIN B sIMe, KOTOPYI0 Ucnonb3yeT Tapuen
Kananagse. Korga Tomac N'eHpu Mopen npoBen CBOH 3anpoLUEHHY0 4EMOHCTPaUMIO B rnybuHe
CENbCKOWN MECTHOCTM B MECTe, BbIOpaHHOM CKEMTUKAMU, ANEKTPUYECKME NAMMOYKMN KOTOPbIE
dhopmmpoBanu ero AEMOHCTPALMOHHYHO 3NEKTPUYECKYIO Harpy3Ky, CBETUIMCH ApYe C KaXablm
yaapoM MOJI0TKa, korga B 3eMiio BbmBanum oTpe3ok ra3oBomn Tpyobl, 4ToObl chopMupoBaTh €ro
3a3emrieHue.

Cnepyet oTMETUTB, YTO C TEX NOP, Kak [JoH npnobpen ceon Mmoaynb Apansepa HEOHOBOW TPYy6Kn,
HOBbIE KOHCTPYKLMN, KaK NpaBuno, NosTHOCTbI0 BCTYNWUNKU BO BnageHue, ocobeHHo B EBpone n atu
KOHCTPYKLUMN UMEKOT BCTPOEHHYHO 3alMTy OT TOKA YTEYKN Ha 3EeMJII0, KOTOpas MIHOBEHHO
OTKNOYaeT uenb npy obHapyXeHUn Toka NpoTeKkarLwero Ha 3eMni. 3Ta ocobeHHOCTb genaeT
YCTPOMCTBO COBEPLUEHHO HENPUIOAHBLIM AS1S1 UICNONb30BaHus B Lenu [loH CmuTta, NOTOMY 4TO Tam
nepegada Toka Ha 3eMIt0 ABNAETCHA NOMHOCTLIO NPpeAHaMEPEHHOM U XXNU3HEHHO BaXXHOW OIS
paboTbl CXEMBbI.

Bbixoa uenu ynpaeneHns HEOHOBOW TPYyOKM MCMonb3yeTca Ans BO30yXaeHNs nepBn4HON 0OMOTKK
"L1" TpaHchopmaTtopa Tuna Katywku Tecna. 3To BbIMMSANT O4EHb NPOCTO U NMOHATHO, HO €CTb
HEeKOTOpble TOHKME AeTanun, KOTopble HE0BX0ANMO YUUTLIBATD.

Pabouas yactota 35,1 k', ycTaHaBnmMBaeTcs U NOSAEPKMBAETCH CXEMOM ApariBepa HEOHOBOM
TPYOKU, U NOSTOMY, TEOPETUYECKU, HAM HE HY>KHO BbINOSTHATL KaKyo-NnMbo NpaMyto HaCTPOMKY
camocToATernbHO. OgHaKo Mbl XOTUM, YTODbI pe30HaHCHas YyacToTa KaTywku L1 n koHgeHcaTtopa
Ha Hen COOTBETCTBOBAasia YacToTe LienyM HEOHOBOro ApanBepa. Yactota 06MOTKM KaTyLwkn «L1»
Oyoer nHayumMpoBaTb TOYHO TaKyto XKe YacToTy BO BTOPUYHON 06MOTKe «L2». OgHako Ham
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Heobxoammo obpaTnTb 0Ccoboe BHMMaHWE Ha COOTHOLLUEHME AfNH NPOBOAOB ABYX OOMOTOK
KaTyLLKK, NOCKOSNbKY Mbl XOTUM, YTOObI 3T ABEe 0OMOTKMN pe3oHupoBanu BMecTe. NpakTudeckoe
npaBuno, KOTOPOMY criefytoT BOSMbLUNMHCTBO Npon3BoauTenen KaTylwek Tecna, A0MKHO UMEeTb
OOMHAaKOBbLIN BEC Meau B KaTywkax L1 n L2, 4To o3Ha4aeT, 4To NnpoBo4 KaTywku L1 oObl4HO
HaMHOro TorLe, YeM NpoBog, KaTywku L2. Ecnu katywka L1 gomkHa coctaBnsaTb OAHY YETBEPTb
ANWHBI KaTyLwKn L2, ToO MOXHO oXmnaaTtb, YTO NnoLwaab NonepeyHoro ceveHna katywku L1 6yger B
YyeTblpe pasa bonblue, YeM y NpoBoa KaTywku L2, n nosToMy AnNnHa NnpoBoga AOoMKHa ObiTh B ABa
pasa 6ornblue guameTpa (Tak Kak nnowlagb npornopunoHanbHa KBagpaTty paguyca, a ksagpart AByX
paBeH YETLIPEM).

\

[loH ncnonb3yet Genyto NnacTukoByko TPyOKy B kadecTBe chopMepa Unm cepaeyHuka ansi CBoen
0o6MOTKM nepBuYHOM kaTyLwkn "L1". Kak Bbl MOXeETe BUAETb 30ecCb, NPOBOA nogaetcsa Ha hopmep,
OCTaBnsAsA AOCTaTOYHbIN 3a30p ANs TOro, YTo6bl NEePBbIN NOMHOCTLIO MPOCKOSb3HYS BO BHELLHIOK
KaTyLwwky. [NNpoBonoka nogaeTcsa BHyTPb TPy6bl M BLIBOAUTCS Yepes Apyroe OTBEPCTUNE, YTOObI
obecnevnTb BO3MOXHOCTb NOBOPOTA KaTyLKM CHapy>un Tpyobl. KaxeTcs, YTo ecTb NATb BUTKOB, HO
[loH He Bcerga naeT Ha NOMTHOE KONMMYECTBO BUTKOB, TaK YTO 3TO MOXET ObITb 4,3 BUTKA UK Kakoe-
TO Apyroe 3HayeHue. KnoyeBbiM MOMEHTOM 34€eCh ABMSAETCA TO, YTO ANMHA NpoBoAa B BUTKAX
KaTywkm «L1» gormkHa cocTaBnsiTb POBHO OAHY YEeTBEPTb ANUHbLI MPOBOAA B BUTKAX KaTyLKn «L2».

Mcnonb3yemas 3gech katyuwka «L2» npeacraBnser cobom KOMMEPYECKYH YCTaHOBKY AnaMeTpom 3
aronma ot Barker & Williamson, n3rotoBneHHyt0 13 HEN30IMPOBAHHOMO, CMMOLLHOIO, OAHOXUITbHOIO
«JTY>KEHOro» MegHoro nposoda (cnocob n3rotoBneHnsa Bepcuit ans cOopkM B AOMAaLLHMX YCIOBUSIX
nokasaH Hmke). [1oH B35 3Ty KaTyLUKy U pa3BepHyn YeTbipe BUTKA B CEPEAMHE KaTYLLUKN, YTOObI
cAenatb LUeHTparnbHbIn 0TBOA,. 3aTeM OH M3MepWil TOYHYH AMMHY NPOBOAA B OCTaBLUENCS YacTu U
caenan, 4Tobbl AnuHa BuTka «L1» cocrtaBnsina poBHO OAHY YE€TBEPTb 3TON AnuHbI. [MpoBoa,
ncnonb3yembl Ans Katywkm «L1», BbirnsamT kak nobumeii loHom «Jumbo Speaker Wirey,
KOTOpbIV NpeacTaBnser cobon oveHb rmMbkuin NpoBog C o4eHb BOMNbLUMM KONUYECTBOM
Ype3Bbl4aNHO TOHKUX HEN3ONMPOBAHHbBIX MEOHbIX NPOBOLOB BHYTPW.

Bbl 3ameTtuTe, 4T0 [JOH pa3mecTun niacTUKOBbLIN BOPOTHUK Ha KaXaoW CTOPOHE OOMOTKM,
COOTBETCTBYIOLLNIA TOMLLMHE NMPOBOMOKK, YTOBbI co3aaTb 6Ge3onacHyto onepaunio CKONbXeHUs
BHYTPU BHELLHEWN KaTyLwku "L2" u A4oNONHUTENbHbIE NNACTUKOBbLIE BOPOTHUKWU, PACMONOXEHHbIE
Aanblue Baonb Tpyobl obecnevnBas ganbHENWY0 NOAAEPXKY AN BHYTPEHHEN KaTyLIKN. OTO
CKOMb3sLee AeNCTBUE NO3BOMSET PACNONOXNTb NEPBUYHYIO KaTyLwky "L1" B ntobon Touke no
AJNTMHE BTOPUYHON KaTyLwku "L2", 4TO oKa3biBaeT 3aMETHOE BNSAHNE HA HACTPOWKY paboThl
cucTtembl. BHelwHAa kaTywka "L2" He nmeeT kakoro-nmbo Bmaa onopbl TPyOKKU, HO BMECTO 3TOro
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dopma KaTyLLKV NogaepXmMBaeTCcs ECTKOCTbIO CNSIOLLHOW MPOBOSIOKN NIOC YeThIpe NpopesHble
Nonocbl. ATOT CTUIb KOHCTPYKUUKN obecneymBaeT MakCMmaribHO BO3MOXHYIO NPOM3BOAUTENBHOCTb
KaTyLK1 Ha pagmodactoTtax. [na katywkn Tecna o4eHb HEOObIYHO UMETb KaTyLwKy L1 MeHbLiero
AnameTpa, Yem Katywka L2.
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KaTywka "L2" umeeT aBe oTAenbHble CEeKUUK, Kaxaasa U3 KOTOpbIX MMeeT ceMHagLuaTb BUTKOB.
CnepnyeTt OTMETUTb, YTO BUTKU pa3HeCceHbl ApYr OT Apyra C MOMOLLbBIO LWeneBbIX Nonoc Ans

noaaep Kkn NpoBoAOB M NOAAEePKaHNUS TOYHOIO PacCTOAHUA Mexay coceaHmn sutkamn. Cnegyet
NMOMHWUTb, YTO ANCTAHUNOHHAA KaTyLLKa CBOBOAHO pa3BOpaYMBaETC, Tak Kak 3TO U3MEHSET
XapaKTEepPUCTUKM KaTyLLKK, CYLLEeCTBEHHO yBeNnuinBas €€ KoagmuumMeHT «EMKOCTUY . Kaxaas
KaTyLllKka MMeEET CONpPOTUBIEHUE, MHOYKTUBHOCTb Y EMKOCTb, HO (0OpMa KOHCTPYKLUM KaTyLLKK
OKa3blBaeT CyLLEeCTBEHHOE BIMSIHNE Ha COOTHOLLEHNE 3TUX TPEX XapakTepucTuk. CobpaHHas
KaTyLlKa yaepX1uBaeTcs Ha nnaTe OCHOBaHUS ABYMS He coBceM BenbiMu niacTUKOBbLIMU
KabenbHbIMK CTXKaMn. BAvxHSAS nonoBmHa KaTyLwKn adeKkTMBHO coegMHeEHa C LpYyromn
NOMOBMHOM, Kak NoKa3aHO Ha CXeMe BblLLE.

[lOH nogyépKmMBaeT, 4To ANMHa NpPoBoAa B KaTylwke «L1» 1 annHa npoBoaa B KaTyLuke «L2»
AOMKHbI BbITb TOYHBIM YETHBLIM AENEHMEM UNWN KpaTHbIM ApYr Apyry (B AaHHOM criydae «L2»).
"ONnHa NpoBoAda B KaXKAoW NonoBuHe KaTyLwkn" L2 "poBHO B YeThbipe pa3a 6onblue AnvHbl NpoBoaa
kaTywku" L1 "). 3To MOXET NpMBECTU K TOMY, 4TO KaTyLika "L1" Byget nmeTb YacTb BUTKa 13-3a
pa3HbIX AnamMeTpoB KaTyLwwku. Hanpumep, ecnun anvHa npoBoaa kaTywkn «L2» coctaBnset 160
ArnMoB, a «L1» gormkHa cocTaBnAaTb OAHY YETBEPTb 3TOM ASIMHbI, @ MMeHHOo 40 aonmoB. 3aTem,
ecnu katyLwka «L1» nmeet agpdeKkTUBHbLIN guameTp 2,25 aronmMa (C y4eToM TOMLLMHBI NPOBOOKM
npv HamoTke Ha hopmmMpoBaTeNb AnameTpom 2 arorma), Toraa katywka «L1» 6yget nmetsb 5,65
(vnn 5 1 2 /) BUTKa, KOTOpPbIE NPUBOAAT K TOMY, YTO OUHULLHLIN NOBOPOT «L2» ByaeT Ha 240
rpagycoB Aarblle BOKPYr (oopMMpoBaTens KaTyLK/, Y4emM Havano nepBoro BUTKAa, TO eCTb NATb
MOSHbIX BUTKOB MSIOC [BE TPETU LLECTOrO BUTKA.

KaTywka L1/ L2 npeactaenset cobon kaTywky Tecna. PacnonoxeHue kaTtywku «L1» no anuHe
KaTywku «L2» perynupyeT oTHOLLEHNE HaNps>KeHUs K TOKY, co3gaBaeMomy KaTyLikon. Korga
KaTywka «L1» HaxoouTcsl OKONOo cepefvHbl KaTywky «L2», TO yCUneHHoe HanpsiXXeHne n
YCWUMNEHHbIN TOK MPUMEPHO OAMHAaKOBbI. TOYHOE COOTHOLLEHME NPOBOAOB 3TUX ABYX KaTyluek AaeT
MM NOYTW aBTOMaTUYECKY0 HAaCTPOWKY APYr C APYrOM M TOYHbIM PE30HAaHC MeXay HUMU MOXET
ObITb JOCTUTHYT NYTEM pacnonoxeHus katywkm "L1" no gnvHe katywkm "L2". XOTa 370 o4eHb
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XOpPOLUNA cnocob HacCTPONKKN cxembl, B cbopke, nokasaHHOM Ha doTtorpadumm, [JoH pewmn
BbINOSIHUTb TOYHYIO HACTPOWKY, NOAKNIOYMB KOHAEeHcaTop Yyepesd «L1», 0603Ha4YeHHbIN Ha cxeme
kak «C». [JoH obHapyxus, 4To nogxoasiiee 3HadyeHne KoHaeHcaTopa 6bino okono otmeTku 0,1
mukpodapag (100 HP). CneayeT NOMHUTBL, YTO HanpsXeHne Ha «L1» Oo4eHb BbICOKOE, MO3TOMY,
€CNnn KOHAEHCATOP UCMONb3YETCS B 3TOM MOSIOXEHUN, eMYy NOTpPebyeTcss HOMUHAaNbHOEe
HanpsbkeHne He meHee 9000 Bonbt. [JoH oTMeYaeT, YTo hakTU4eckne KoHAeHcaTopbl, NoKasaHHbIe
Ha doTorpadum 3TOro NPOTOTMNA, PaccYMTaHbl Ha NATHAALATb ThICAY BOMLT U ObIfIV N3rOTOBMNEHDI
OS5 HEro Ha 3aka3 C UCMofb30BaHNEM CaMOBOCCTaHOBIEHMs. Kak y)xe oTme4vanock, 3ToT
KOHOEeHcaTop ABNSETCS AOMNONMHUTENBHBIM KOMMOHEHTOM. [JOH Takke peLuns NoaKMovnUTb
HebonbLION KoHAEHcaTop Yepes KaTyLwky "L2", Takke Ans TOHKOW HAaCTPOMKN CXEMbI U 3TOT
KOMMOHEHT SIBASIETCA AONOMHUTENBHBIM U NO3TOMY HE NOoKasaH Ha NPUHUMNMUAaNbHOM CXeMe.
[MockonbKy ABe NonoBuHbI KaTywkn «L2» adbdekTMBHO coeguMHeHbl apyr ¢ Apyrom, Heobxoammo
WMETb TONbKO OAMH KOHAEHCATOP C TOYHOM HAacTPOMKOW. TeM He MmeHee, [JOH NoOYEPKMNBAET, YTO
AJSIMHA «BbICOThI» KaTyLWKK (NpY BEPTUKANbHOM MOSIOXEHWUN) KOHTPONMPYET co3qaBaeMoe
HanpsKeHue, a «lMpuHa» (AnameTp BUTKOB) KaTyLLUKN KOHTPONUPYET co34aBaeMbIn TOK.

e

ToyHoe OTHOLWEeHMe ANMHBI NPOBOAOB BUTKOB B KaTywwkax "L1" n "L2" obecneumBaeT um nodtn
aBTOMAaTMYECKYH CUHXPOHHYIO HACTPOWKY APYr C APYrOM, U TOUHbIN PE30HaHC MeXAY HUMN MOXET
ObITb JOCTUIHYT NYTEM pacrnonoXxeHus katywkm "L1" no anuHe katywkn "L2". XoTs 370 o4eHb
XOpoLunin cnocob HacTponkmn cxemsl, B cbopke 1994 roga, nokasaHHou Ha coTtorpacun, [1oH
peLLMn BbINOMHNTb TOYHYIO HACTPOWKY, MOAKMOYMB KOHAEHcATOp Yepes «L1», 0003HaYEeHHbIN Kak
«C» Ha npuHumMnuanbHon cxeme. [IoH 0BHapyxun, YTo noaxogsiiee 3HadeHne KoHgeHcaTopa onsg
€ro KOHKPETHOW KOHCTPYKUMK KaTyLwkn coctaensano okono 0,1 Mkd (100 HD), n noaToMy OH
NOAKM0YMUI AABA BbICOKOBOSLTHBIX KOHAEHcaTopa 47 H® napannenbHo, YTOBbl NONy4YnTh Xenaemoe
3Ha4veHue. CnegyeT NOMHUTL, YTO HanpskeHne Ha «L1» o4eHb BbicOKkOe, NO3TOMY A1
KOHAeHcaTopa, UCNoMb3yeMOro B 3TOM NOSIOXKeHUN, TpebyeTcss HOMUHanbHOe HanpsikeHue He
mMeHee 9000 BonbT. [1oH 0TMeYaeT, YTo pakTUYecKme KOHAeHcaTopbl, NoKa3aHHble Ha cboTorpadum
3TOro NpoOTOTUNA, paccyYUTaHbl Ha NATHAAUATb ThICAY BOSLT M ObINM M3rOTOBMEHbI AN1S1 HEFO Ha
3aKa3s C UCrnosib3oBaHMEM CaMOBOCCTaHOBIEHWS.

[loH Takke nogknoymn HebonbLION KOHAEHCATOp K KaTywke "L2", n 9TOT 4ONOMNHUTENbHbIN
KOMMOHEHT rnomeyeH Kak "C2" Ha npuHUMnnansHOW cxeme, N 3HavyeHue, ncnosibayemoe [JoHoMm,
oKasanocb, 6b151 0anH 47 HP, BLICOKOBOMBTHbIM KOHAEHcAaTop. [1OCKONbKY ABE NOMOBUHbI KaTYLLKK
«L2» achhekTnBHO coeamHeHbl apyr ¢ gpyrom, ansa «L2» Heobxoanm TONbKO O4MH KOHAEHcaTop:
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CyLuecTByIOT pasnnyHble cnocobbl 06paboTKM BLIXOQHOMO CUrHana Katywkm «L2», 4Tobbl BbIBECTU
fonbLloe KonMYecTBO OObIYHOM 3NEKTPUYECKON IHEPIMM N3 yCcTponcTea. MeToq, nokasaHHbIN
30€eCb, UCMOSb3YET YeTblpe o4eHb BONbLUMX KOHAEHCATOPA, NOoKa3aHHbIX Ha choTtorpadun. OHu
nmerT HomuHanbHoe HanpsbkeHne 8000 nnu 9000 BonbT 1 GONbLUYI0 EMKOCTb U OHU
NCNONb3YTCA ANS XpaHEeHUsA NUTaHUs Lenn B BUAE NOCTOSIHHOrO Toka nepes UCnosib3oBaHNEM B
Harpy3o4HOM ob6opygoBaHUN. ATO J4OCTUraeTcsa NyTem nogaym KoHgeHcaTopHoro 6aHka Yepes
ANOA, KOTOPbIA paccyYnTaH Kak Ha BbICOKOE HanpsXKeHne, Tak U Ha 6onbLLION TOK, MOCKONbKY [oH
3asBnsert, 4To ycTponcTeo BbigaeT 8 000 BonbT npu 20 A 1 B 3TOM crlyyae 3TOT BbINPAMUTESNbHbIN
ANoa OOMKeH BbITb B COCTOSIHUM CMPaBUTLCA C 9TUM YPOBHEM MOLLIHOCTW, Kak Npu 3anycke, Koraa
bOaTtapes KoHOEeHCATOPOB MOMHOCTLIO pa3psihkeHa, a «L2» BbipabateiBaeT 8000 BOMLT, Tak 1 Npwm
nonHon Harpyske B 20 amnep.

OTOT KOHOEHCATOPHbIV BaHK NUTaeTCcsa Yepes Ao, KOTOPbIA pacCyYMTaH Kak Ha BbICOKOE
HanpsbkeHne, Tak 1 Ha 6onbLIon TOK, NOCKoNbKy [1oH 3aaBnseT, 4To ycTponcTeo BolgaeT 8 000
BonbT nNpy 20 A 1 B 3TOM criydae 3TOT BbINPAMUTENbHbIN ANoa, AOMKEH OblTb B COCTOSHUM
BblOEPXXNBATb TAKOM YPOBEHb MOLLHOCTU, KaK Npwu 3anycke korga 6aHk KOHAEHCATOPOB MOSTHOCTBIO
paspsikeH, a «L2» BblpabatbiBaeT 8 000 BonbT, Tak U nNpu nonHon Harpy3ske B 20 amnep. PeanbHble
Anoabl, ncnonbdyemble [JoHOM, paccuntaHbl Ha 25 KB, HO 3T0 HamHoro 6onbLue, Y4eM HeobxoaMMo.

[MonyTHO, MOXXHO 3aMeTUTb, YTO CpeaHMI AOMAaLLHMI NoNnb3oBaTernb He ByaeT MMeTb NoTpebHOCTH
B 3NEKTpUYECTBe OT Yero-nmbo Takoro 6onbLLOro, Kak aTo yuuTbiBas, 4to 10 kBT 6onbLue, Yem
BOoNbLUMHCTBO NoAeN UCNONb3YHT HENPEpPbIBHO, B TO BpeMs Kak 8 kB npu 20 A aTo mowHocTb 160
knnosaTT. lNockonbKky cxema aparisepa HeOHOBOW Tpybkn MoxXeT BblgaBaTb 9000 B, a nockornbky
cuctema katywek L1/ L2 npeactaBnsieT cobor nosblaroLWwmnn TpaHcdopmaTop, ecrnu
HanpsKeHne, nogaBaemoe Ha baTapero KOHAEHCATOPOB, AOMKHO ObITb CHMXeHO Ao 8000 B, To
perynuposka Baprnakom JomKHO BbITb MCMOMb30BaHO ANS YMEHbLUEHUSA HaMNPSXKeHUS nogaBaeMoro
Ha cxeMy BO30Yy>XOeHUA HEOHOBOW TPYOKKU, ONsl CHUXKEHUST HAanNpsXXeHNa NofaBaemMoro Ha napy
katywek L1 /L2, o6bi4HO fo 3000 BonbT.

OuyeHb NnpoHuLaTenbHbIN U 3HatoWmMn ydacTHUK popyma EVGRAY Yahoo EVGRAY, ven
naeHtndukartop «silverhealtheu» HegaBHo oTmeTun, 4Yto [JoH CMUT AOBONBHO CBOGOAHO FOBOPMUT,
YTO OH He pacKpbiBaeT BCEX AeTaren CBOMX MPOEKTOB M OH CYNTAET, YTO OCHOBHOE YTO He Obino
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pacKpbITO, TAK 3TO TO, YTO AMOAbI Ha NPpUHUUNUanbHbIX CXeMaX, NoKa3aHHbIX 30ECb, ABIAIOTCA
HenpaBuUIiibHbIMU U 4YTO [loH NCNosb3yeT CBOU HAlpsA>XeHnd B 06paTHOM nop4ake rno cpaBHEHUIKO C
06bl4yHbIM cnocobom. Ha camom gene NpUHUUNMUaribHad cxema OOoJ1XHa ObITb:

0 to mains voltage 0 to 9,000 volts
i 60 Hz 35.1 kHz
Mains
uultlage sl - 5 o
P iy Neon-tube L1 J—cg o0y
Inverter — @ [ driver C - Ca#EyFBH"J
—
i Spark H 0
Variac &lgpr ﬁ J__

12V =

OH KOMMeHTUpYeT: «[luoabl BbIXoAsLmMe U3 gpariBepa HEOHOBOW TPyOKM, BO3SMOXHO NpuaeTca
NOMEHSATb MECTaMU, TaK Kak Mbl XOTUM coBpaTb oTpuLaTesnibHy NOAAPHOCTb. 3aTEM UCKPOBOM
paspsaHvK Byoet pabotaTb NpY MHBEPCUMN OKPY>KatoLLEeN cpenbl n nckpa byaeT BuirnaaeTb u
3ByYyaTb COBEPLUEHHO UHa4ve C ropasgo bonee GbLICTPON TPELLMHON U NPOM3BOAS OYEHb Maro Tenna
N Jaxke BO3MOXXHO MOXET MOKPbITLCS MHEEM.

Bapwuak gomkeH 6biTb NOAHAT AOCTATOYHO, YTODbI 3aXKeYb UCKPY, @ 3aTEM HEMHOIO OTCTYMNMUT.
JTtoGoe Gonee BbICOKOE HaNPSKEHNE MOXET MPUBECTM K TOMY, YTO ApaiBep HEOHOBOW TPYOKM
6yﬂeT aymaTtb, YTO OH MMEeET COCTOAHME KOPOTKOIo 3aMblKaHNA N HOBbI€ 3JTEKTPOHHbIE
KOHCTPYKLMUKN ByayT aBTOMaTU4eCcKn OTKIYaTbCs M BOOOLLEe He paboTaTb, eCnv 3TOT MeToa He
Oyoet cobntoaéH.

Mpwn pabote C, L1 n L2 paboTatoT rge-To B AMana3oHe paganovacToT, NOTOMY YTO gpanBep
HEeOHOBOW TPYOKM LENCTBYET TONbKO Kak Bo3byanTenb KOHTypa 6aka. bonbLion HakonuTenbHbIN
koHaeHcaTtop C3 formKeH 3anonHATLCA ¢ 06paTHOM NONAPHOCTLIO, Kak NOKa3aHo Bbilwe. 3aTem
Harpyska 6yaeT BbITArMBaTb 3r1eKTPOHbI U3 3eMIN, NOCKONbKY KOHAEHCATOp CHOBA HaMnonHAeTCa 40
HYIs, @ He NCTOLWaeT OOy B KOHAEeHcaTope.

Takke nomMHUTE, 4TO cnctembl obpatHon JAC nnu Back-EMF [xoHa begvHn n gpyrnx cosgaroT
HEBOMbLLON NOMOXWUTENbHBIA UMAYMLC, HO OHK coBupatoT odeHb 6onbLion OTPULATENbHbIV
BCMNJS1ECK MONAPHOCTU, KOTOPLIN CTPENAET U3 HXKHEW YacTu aucnnesa ocuunrorpadga. 3710 10, 4YTO
Mbl XOTUM, BosbLLAs YacTb 3TOr0 XpaHUTCS B KOHAEHcaTopax, a 3aTeM no3BonsieT hOHOBON
3HEprnm oKpyXxaroLern cpeabl NogaBaTth TOK, KOrA4a OHa BHOCUT MOMNPaBKy ».

OTO OYEeHb BaXHbI MOMEHT 1 OH MOXET CyLleCTBEeHHO NoBINATb Ha NPon3BOOUTENTIbHOCTb
YCTpOVICTBa TaKoro tmna.

Mai 0 to 9,000 volts
uu?tl‘:]];na @|3 e Step-up <
| e ST : T
E = -2 C3
Inverter N%nnq;g:he R CJ_ g; J.T.zyFﬂw
. =
O
. . Variac Shark ﬁ J__
12V yap '

OawnH yntartens o6paTmun BHUMaHME Ha TOT OakT, YTO OCHOBHOW AOKYMEHT [JoHa yKa3bIBaEeT, YTO Ha

katywke L1 gomkeH ObITb peanctop «R», a Takke koHgeHcaTop «C» 1 OH npegnonaraet, 4YTo

cxema AosmkHa ObITb TakoM, Kak NoKa3aHo BhiWwe, yYuThbiBas 4To [JoH paHee roBopun 0 CBOEM
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«4emMoaaHHOM» An3aiHe. [lpyroi ymtaTenb OTMeYaeT, YTOo NPOoBOo B BbIXOAHOM ApoOccene,
nokasaHHOM Ha poTorpadun HXKe, KaeTcs 0OMOTaH NPOBOAOM ANAMETP KOTOPOro CIMLLKOM
marn, 4To6bl HECTU TOKM ynoMsiHyTble [JoHoM. [NpeacTaBnsieTcss BEPOSTHLIM, YTO B 3TOM MONOXEHUN
APOCCeENb He HYXEH, KpOMe KaK a5isi NofaBrneHMst BO3MOXHbIX PaaMo4acTOTHbIX Nepeaad U3 uenu,
HO Bornee MOLLHBIN ApOoccenb MOXHO NIerko HaMmoTaTb C MOMOLLbIO NpoBoAa borblLUero AgnameTpa.

Korga uenb paboTtaeTt, 6atapesi HakonNUTENbHbLIX KOHAEHCATOPOB BeAeT cebs kak 6aTtapesa Ha 8 000
BOJIbT, KOTOPasi HAKOrAAa He paspsikaeTca M MOXeT nogasaTb 20 amnep ToKa CTOSMbKO BPEMEHM,
CKOMbKO Bbl XO0TUTE. Cxema ansa npounssoactea 220 B 50 Ny nepemeHHoro Toka unm 110 B 60 Ny
nepeMeHHOro Toka 13 HaKoMMTENbHbIX KOHOEHCATOPOB - 3TO MPOCTO CTaHAAPTHAsA AMEeKTPOHUKA.
[MonyTHO, O4HMM U3 BapuaHTOB 3apaaKku akKyMyrnsaTopa siBMSeTcs UCNofb30BaHME MarHUTHOMO
nons, BbI3BAHHOIO NPOTArMBaHMEM MMMYSIbCOB TOKA CETEBOWN YaCTOTbl YepPe3 BbIXOAHYIO
«OpOCCENbHYO» KaTyLLKY, NOKa3aHHY0 30€EChb:

This coil is
not useidl

BbixogHoOM TOK TEYET Yepes NeByto 0OMOTKY Ha KOPUHYHEBOM LIMITMHOPUYECKOM YCTPOMCTBE, U Koraa
6bina caenaHa doTorpadus, npaBasi 0OMoTka Gonblue He ucnonb3oBanack. PaHee OH
ncnonb3oBancs Ans nofgavn SHeprumn Ha 3apsaky 6atapen nyTeM BbINPSIMAEHUS 3MEeKTPUYECKoi
MOLLIHOCTM B KaTyLUKe, BbI3BAHHON (pNyKTYUPYOLLUM MarHUTHLIM NOfieM, Bbi3BaHHbIM
NyNbCUPYIOLLMM TOKOM, NPOTEKAILLMM Yepes NeByt0 0OMOTKY, kKak NoKa3aHO 3[4€eChb:

—o+
Battery charging

L1 =T ou00 D
Power
E _|_ Storage  gutput

O

LZ

BbIxo4 NOCTOSIHHOIO TOKa reHepupyeMbIn YeTbIpbMA Anogamu, 3aTeM UCNonNb3oBarcs And 3apsaku

aKKyMynsiTopHon 6aTtapeun 1 ypoBeHb BbipabaTbiBAeMON MOLLHOCTU CYLLIECTBEHHO NpeBbILan

MUHUMarbHbIN TOK, NOTpebnsembin akkymynaropomM. CrnegosaTenbHO, pa3yMHON MEPOM

NPeaoCTOPOXHOCTU ABMAETCH Nepefada 3Toro Toka B 6atapeto vyepes uenb, kotTopast

npegoTBpallaeT NoBbiEeHWE HanpskeHna 6atapen 6onblle Yyem aTo Heobxogumo. NMpocTon
www.free-energy-info.tuks.nl/SChapt31R.html 25/69



6/21/2019 MpocTble ycTponcTBa cBoOOAHOW SHEPTN

AaTYMK YPOBHS HANPSXKEHUS1 MOXXHO MCMONb30BaTh ANs OTKNOYeHUs 3apsiaku, koraa batapes
[AOCTUrMa CBOEro ONTMMarbHOro YpoBHS. [lpyrne 6atapeun Takke MoryT ObiTb 3apsikeHbl, ecrnv 3To
Heobxoaumo. MpocTasa cxema Tuna nokasaHHOro B rnase 12, MOXeT UCMonb3oBaThes Ans
KOHTPOSS U orpaHM4eHmns npouecca 3apsaki. KoMnoHeHTbl Ha gocke [JoHa pacnonoXeHbl Tak:

Sine-wave inverter .
2000 volt capacitors

Variac
variahle
transformer

Neon-tube
driver circuit

L1/ L2 sliding coil transformer

[oH oBpaluaeT BHMMaHWe Ha TOT goaKT, YTO Kabenu ncnonb3yemble ANd NOAKNIOYEHNS BbIXxo4a
«L2» Kk BbIXOOY NNaTtbl COEANHSIIOLLEN HAaKOMUTENbHbIE KOHAEHCATOPbI HAa NyTWU, NPeACTaBnA0T
cobon kabenu ¢ 04eHb BbICOKUM HanpsXXeHNeEM 1 crneLmanbHbIM MHOXECTBEHHbIM NMOKPbITUEM,
4yTOObI rapaHTUpOBaTb, YTO kKabenu ByayT ocTaBaTbCA 300POBLIMY B TEYEHUE HEOMNPEAENEHHOIO
nepuoga BpemeHn. Ha aTom aTane cnegyeTr OTMETUTb, YTO BHELLHASA KaTyLlka AMaMeTpoMm B 3
ArriMa ncnonb3yemas [JoHoMm, He HaMmoTaHa Ha bopmep, HO Ans nonydeHus 6onee BbICOKMX
XapaKTEPUCTMK Ha BbICOKMX YacTOTaxX BUTKN MOAAEPKNBAOTCA YETbIPbMSA OTAENbHBIMY MOfIocamu,
dun3nN4eCcKkM NPUKPENNEHHBLIMU K BUTKAM - METOAMKA ONUCAHHAsA HUXKE B 9TOM LOKYMEHTE, KakK
OTNMYHBIN CNOCO6 AS JOMALLHEro CTPOUTENbCTBA TaKMX KaTyLUeK.

Moxanyncta, umenTe B BUAY, YTO HanNnpsiXkeHUA 34eCb U CBA3aHHbIe C HUMU YPOBHMU
MOLLHOCTN OYyKBaribHO CMepTesibHbl U BNOSIHE CNOCOOHbLI YOUTbL NII060ro, KTo HeGpeXHOo
obpawjaeTcs ¢ yCTPOMCTBOM, KOraa oHO BKio4veHo. Korga pennukauuma 3Toro yctpoucrea
rotoBa Ans NOBCEOHEBHOIo UCMNOSIb30BaHUSA, OHa A0JKHA ObITb 3aKNnoyYeHa B 0600UKY,
YTOObI HUKTO HE CMOT KOCHYTbCAl HU OAHOIO U3 BbICOKOBOSILTHbLIX COeANHEHUN. DTO He
npeanoxeHue, a 3To o6sA3aTenbHOe Tpe6oBaHNE, HECMOTPA Ha TOT PAKT, HTO KOMMNOHEHTbI,
nokKasaHHble Ha choTorpadumsax, pasameLlleHbl TaKUM 06pa3om, 4YTo GbINo ObI Hanbornee
onacHo, ecnu 6bl cxema Obina BKIlOYEHA B TOM Buae, B KAKOM OHa ecTb. Hu npu Kakunx
obcTosAiTeNbCTBaxX He co3AaBanTe U He NPOoBepPsinTe 3Ty CXeMy, eCrniv Bbl yXKe He umeere
onbiTa NUCNOJIb30BaHUS BbICOKOBONLTHbLIX LieNen Ui He MoXeTe HaxoaUTbLCA noa
HabngeHUeM Koro-nmbo, KTo MMeeT onbIT B 3TOM o6nactu. 3To cxemMa Tuna «ogHa pyka B
KapMaHe» U K He! HYXXHO Bcergaa OTHOCUTLCSA C GONbLUOW OCTOPOXHOCTLIO U YBaXXeHUEM,
noaTomy 6yabte 6naropasyMHbl.

OcTtanbHas 4acTb CXeMbl HE yCTaHOBJ1€Ha Ha nnarte, BO3MOXHO M3-3a Pa3JIn4HbIX cnocobos

LOCTMKEHUSA TpebyeMoro KoHe4Horo pesynbrara. [Npegnaraemoe 3gech, Noxanyi, camoe NpocToe
peLueHue:
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Step-dowmn
2,000 volts transfarmer Wains voliage
|
—
= = LOAD
: L E Storage |
= Mains-frequency Varistor
z!

o J__ '3_| oscillator High-voltage

semiconductor

HanpspkeHne gomkHO ObiTb COpOLLEHO, MO3TOMY A9 3TOM0 UCMONb3YETCS MOHMXKAOLLNIA
TpaHCcOPMAaTop C XKene3HbIM cepaevyHMKoM. YToObl NONYYNTbL YaCTOTY, paBHYIO CTaHAAPTHOWN
YyacToTe CEeTU ANns CTpaHbl, B KOTOPOW AOIMKHO MCMOMNb30BaTbCA YCTPONCTBO, UCMNOSMb3yeTCs
reHepaTop, reHepPUPYOLLMIA 3Ty KOHKPETHYIO YacToTy ceTun. Bbixoa reHepaTopa ncnonb3yeTcs Ans
ynpasneHns NOAXOAALLMM BbICOKOBOSBTHBIM MOSYNPOBOAHUKOBLIM YCTPONCTBOM, Byab TO
TpaHsucTop FET, IGBT-yCcTpONCTBO Mnn 4TO-TO eLe. ATO YCTPOMUCTBO AOSMKHO NepeKkniovaTb
pabounin Tok Ha 8000 BoNbT, XOTA U AOMYCTMMO, YTO 3TO ByAET TOK, KOTOpbIK ByaeT Kak MUHUMYM B
TPUALUATb WECTb pa3 HMXKE, YEM KOHEYHbIN BbIXOOAHOW TOK, N3-3a 60ree BbICOKOro HanpsKeHns Ha
nepBuYHON 06MOTKe TpaHcdopMaTtopa. [JocTynHas MOLWHOCTb ByaeT orpaHnyeHa BO3MOXHOCTAMM
06paboTKM TOKa 3TOro BbIXO4HOIO TpaHcdopmaTopa, KOTOPbIA A0MKEH BbiTb O4eHb BoNbLLMM 1
AOpPOrnm.

MockonbKy cxeMa crocobHa ynasnusaTtb A0OMNOMHUTENbHbIE MarHUTHbIE UMMYNbCbI, TAKWE Kak
UMMYNbChl, reHepupyemble OpYruM 060pyaoBaHNEM, PACTIONOXKEHHbIE PSAOM yaapbl MOMHUMN U T.
A., 3NEKTPOHHbIN KOMMOHEHT, Ha3blBaEMbI «BapUCTOP» C MAPKMPOBKON «V» Ha cxeme, NoAKMoYeEH
yepes Harpysky. ATo yCTPOMCTBO AENCTBYET KaK OrpaHUYnUTENb CKAYKOB HaNPSHKEHUS, MOCKONbKY
OHO 3aMblkaeT Noboe HanpsPkeHNe BbILLIE EF0 PACHETHOIO HaMPSKEHWS, 3alumLLas Harpysky ot
CKaYKOB HaMNpPsiKeHUS.

[oH Takke 00bsACHSET ewe bonee NPOCTYH0 BEPCUIKD CXEMbI, KaK NOKa3aHO 3[ecCb.

0 to mains voltage 0 to 9,000 volts

e 60 Hz @ 35.1 kHz Step-down
Mains ransformer Mains voltage
uultlage L1 1 |
Heon-tuhe = —
Inverter @_ driver I Eii = I_-l_ = LOAD
: Spark |
Variac J_ gap L Spark 1 Varistor
= gap =

12

OTa ynpoLLeHHasa cxema ycTpaHseT HeobxoaMMOCTb B JOPOrMX KOHAEHCATOpaxX U OrpaHUYEeHns nx
HOMWHaIbHbIX HAMPSPKEHUIN, @ Takke HEOOXOAMMOCTb ANEKTPOHHOIO YrNpaBeHNs BbIXO4HON
yactoTon. [lnnHa npoBoa B BUTKaX KaTyLwky "L2" no npexHemMy LOmkKHa OblTb POBHO B YEThIpe
pas3a 6onblue ANMHbI NPOBOAA BUTKOB B KaTyLuke "L1", HO €CTb TONbKO OAMH KOMMOHEHT, KOTOPbIV
HeobxoaMmo BBECTU M 3TO pe3ncTtop "R" pasmelleHbii Monepek NnepBMYHON 0OMOTKM
NMOHWXKAKOLLLEro M30nmpyloLero TpaHcopmaTopa. ITOT TpaHcopmaTop npeacrasnseT cobon
MHOTOCINOMWHBIN Xene3Hbl cepaedHUK, NOAXOAALLNN ANA HA3KOW YacTOTbl CETU, HO BbIXOLHOM
curHan «L2» nmeet ropasfno 6onee BbICOKYO YacToTy. MOXXHO CHU3UTb 4acToTy, YTOObI OHa
COOTBETCTBOBAsna noHmxarLemMy TpaHcopmaTopy, NOAKNIOYMB NpaBuUbHOE 3Ha4YeHne pesncTopa
"R" yepes BbIXOAHOW TpaHCcOpPMaTop (MNKU KaTyLLKY 1 PE3NCTOP, UK KaTyLLKY N KOHOeHcaTop).
Heobxogumoe 3HavyeHne pe3nctopa MOXHO npenckasartb no rpadomky AMepUKaHCKON Nnru

www.free-energy-info.tuks.nl/SChapt31R.html 27/69



6/21/2019 MpocTble ycTponcTBa cBoOOAHOW SHEPTN

paguopenenHblx ycTponcts nnu American Radio Relay League graph (nokasana Ha Fig.44 B PDF-
AokymeHTe [JoHa. LecTtoe nspanve kHnrn MNosapaa Camca «CnpaBoyvHuK no Tabnvuam m
dopmyrnam anekTpoHukny» unm Howard Sams "Handbook of Electronics Tables and Formulas”
(ISBN-10: 0672224690 nnu ISBN-13: 978-0672224690) nmeet Tabnuuy, Kotopasa noHwkaeTcs 4o 1
Kl 1 NOSTOMY He Hy>XAaeTcsa B pacLuMpeHun ansa JOCTUXKEHUS UCNOSb3yeMbIX 30eCb YacToT.
MpaBunbHOE 3HaYeHNe pe3ncTopa Takke MOXeT BblTb HaNEeHO 3KCnepuMeHTanbHo. Bbl 3ameTute
YTO 3a3eMIEHHbIN JBOVNHOWM MCKPOBOW NPOMEXYTOK NOMELLEHHbIM BOOSNb «L2» 6bIn ycTaHOBNEH
4YTOObI rapaHTUPOBaTb, YTO YPOBHU HaNpsXKeHNsA Bcerga octalTcsa B Npeaernax pac4€THoOro
AnanasoHa.

[oH Takke 0BbACHAET eLlé 6onee NPoCTyo Bepcuio, KoTopasi He TpebyeT Bapuaka unu Variac,
BbICOKOBOJSIbTHbBIX KOHAEHCATOPOB UM BbICOKOBOSBTHBIX 4MO40B. 34eCh NPUHUMAETCS BbIXOA4
NMOCTOSIHHOIO TOKa, YTO O3HAYaEeT, YTO MOXET UCMOSb30BaTbLCS BbICOKOYACTOTHLIN MOHMXaOLLNN
TpaHcdopmaTop. [Ans atoro TpebyeTtca TpaHcopmMaTop € BO3AYLLHbIM CEPAEYHUKOM, KOTOPbIN
MOXHO ObISTI0 Bbl CAMOCTOATENBHO HAMOTaTb 13 CBEPXMPOYHOro nposoAa. CeTeBble Harpy3ku 6yayT
3aTeM NUTaTbCA C NOMOLLbI0 0OBLIYHOMO CTaH4APTHOrO MHBEpPTOpa. B aTon Bepcun, KOHEYHO
HeobxoamMmo, 4TobbI AnHa NPoBOAOB BUTKOB «L1» cocTaBnsana poBHO OAHY YeTBEPTb ASHbI
BUTKOB NpoBoAoB «L2», 4ToBbl ABe KaTyLwKn pe3oHMpoBanu BmecTte. Paboyasn Yactota Kaxaomn m3
3TUX KaTyLLEeK onpeaensieTcs BbIXOAHOW YacTOTOM CXeMbl BO30OYXXAeHNS HEOHOBOW TPYyOKkM. OTa
YyacToTa COXPaHAETCSA BO BCEW Lienu, Noka oHa He ByaeT BbiNpsAMeHa YeTbipbMs MogaMMU,
NUTaOLLUMN HU3KOBOSBTHBIA HAKOMUTENbHLIN KOHAEHcaTop. LleneBoe BbIxogHOE HanpsikeHne
Oyaet yyTb bonee 12 BoNbT UK YyTb Oonee 24 BOnbT, B 3aBMCUMOCTU OT HOMUHASbHOMO
HaNpsPKEHUS MHBEPTOPA, KOTOPbIN JOSMKEH YNPaBnATbCs cuctemMon. MNpuHumnnmuansHas cxema:

Step-down
transformer
Neon-tub 11]@ us | Bl +
eon-tube =
Inverter [-|  driver = ‘I_-l- EE = | LOAD
= —
Spark > =
gap Spark Varistor |
g4ap -
12V -

[MockonbKky MHOrMe noan codTyT Anarpammy Homorpammel B PDF-gokymeHTe [loHa oveHb TpyaHowu
AN NOHUMaHWSA U UCNONb30BaHWs, BOT Bonee npoctas BepCcus:
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Llenbto 3gech ABNseTcs onpeaeneHme «peakTMBHOIO CONPOTUBIEHUS» UITN «COMPOTUBEHNS
nepeMeHHOro Toka» B omMax, U cnocob caenarb 310 crieayoLwmmM obpasom:

Mpennonoxum, 4To Ball ApanBep HEOHOBOW TpyOku pabotaeT Ha YactoTe 30 Ky 1 Bbl
ncnonbayete koHgeHcaTop 100 H® (4Tto cooTBeTcTBYET 0,1 MKD) 1 Bbl XOTUTE 3HATb, KAKOBO
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Hapucyinte npsamyto nuHmio ot yactoTbl 30 KMy (dronetoBasa NuMHMSA) 4O 3HAYEHUSA KOHAeHcaTopa
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conpoTtumBieHne nepeMeHHOro Toka Ballero KoHgeHcaTtopa Ha 3TOM YacToTe. Kpome TOro, Kakas
MHOYKTUBHOCTb KaTyLUKU 6y,u,eT MMETDb TaKoe Ke COornpoTusrieHne rnepemMeHHOro Toka. Torga
npouenypa BbIACHEHNA 3TOr0 3aKJilo4HaeTCd B Cleayrolem:
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100 HaHOMhapag, 1 NPOAOIMKANTE NMNHUIO A0 CUHEN NNHUN MHAYKTUBHOCTM, Kak NOKa3aHo BbiLle.

Tenepb Bbl MOXeTE NpoYnTaTh peakTUBHOE CONPOTUBNEHME (KCONPOTUBMEHNE NEPEMEHHOIO
TOKa») C KpaCHOW NMHUK, KOTopasa Anst MeHs BbIrmagut Kak 51 OM. OTo o3Ha4vaeT, 4To Koraa uenb
paboTaet Ha YacTtoTe 30 Kl'l, TOK, NpoTekarLmnin Yepes kKoHaeHcaTtop emkocTbto 100 HO, ByaeT
TakuM Xe, Kak Yepes pe3nctop Ha 51 OM. CuyuTbiBad CUHIOW NUHUIO «HOYKTUBHOCTbY, TOT Xe
CcaMbI NOTOK TOKa Ha 3TOW YacToTe OyaAeT NPOMCXOANTb C KaTyLIKOW, MHAYKTUBHOCTbL KOTOPOWN
coctaBnget 0,28 mIH.

MHe nepeaanu Konuio NpUHLMNUansHoi cxemMbl [JoHa Ons 3Toro yCTponcTBa, M oHa NokasaHa
30€ecb:

Input Don Smith
variahle 0 - 115V 60 Hz AC Devi 3 e
Supplied by RS 12V inverter evice : D3
140W continuous 3 H
. HV Diode
"y o m
Z =11(F=
0 Deg 3 m 3 Gas i ‘*-EO Tub £ 047uF
4000Y 30mA asThatagete [5'-2 |El]l]l]'u'
Rr1 D2
50% bt
HY Diode ﬁu D4
o NN :
120 Hz DC ]
HY [Ii::nde HY Diode
Output it
High Frequency
Pulsed DC o— JP JS3 JE*' JSS
6000 Watts o 8uF S=8pF 8uF 8uF
| RFS{'DRE -lzunu'ur -lzunu'ur -lznnmur -lzunu'ur

Tuned Resonant L5

Output to re-charge
Inverter battery

TpaHcopmaTtop 4000 B 30 MA, nokasaHHbIN Ha 3TOM NPUHLMANAINBHON CXeEMeE, MOXET
ncnonb3oBaTb PEPPUTOBLIN CEpOAEYHMK U3 MOLYNS ApaniBepa C HEOHOBOW TPyOKOW, KOTOPbI
NOBbILLAET HaNpsKeHue, HO He MOBbILWAEeT YacToTy, MOCKONbKY OHa YETKO 0603HayYeHa npu
UMMYNbCHOM NOCTOAHHOM HanpsbkeHun 120 M. Bbl 3amMeTuTe, 4YTO 9Ta NpuHUMNnanbHasa cxema
HapucoBaHa C NIItoCcoM, NoKasaHHbIM HUXe MUHyca (4TO Hanbonee HeobbIYHO).

O6pallaem Balle BHUMAHWE Ha TO, YTO Korda ynoMUHAETCA 3a3eMieHne B CBA3N C YCTPOMCTBaMM
[oHa CmuTta, Mbl roBopuM O hakTU4ECKOM COeQMHEHMM NPOBOAA C METANTMYECKMM NPEOMETOM,
dunsnyeckm ytonneHHbIM B 3emne, Oyab TO ANMHHBLIN MEeOHbIN CTEPXEHb, 3a0UThIN B 3€MITHO0, UMK
CTapblin aBTOMOOWIbHBIN pagnaTop, 3aKkonaHHbIi B iMe Kak ncnonb3osan Tapuen KanaHagse, nnm
3akonaHHasi Metannuyeckaa nnactuHa. Korga Tomac 'eHpy Mopen npoBen CBOK 3anpoLLEHHYH0
AEMOHCTpaLMIo B rnybrHe cenbCKkoM MECTHOCTU B MecTe, BbIBpaHHOM CKENTUKaMMU, reKkTpudeckmne
namnoYkn, Kotopble OPMUPOBANM €ro AEMOHCTPALMOHHYIO SNIEKTPUYECKYIO Harpy3Ky, CBETUIIUCH
Spye C KakablM yaapoM MOJSIoTKa, Korga B 3eMiio BbMBanu oTpes3ok razoBomn TpyObl, 4TOObI
cchopmmpoBaTb €ro 3a3eMrieHune.

[oH Takke 06bACHsSET ewé Bonee ynpoLEHHYIO BEPCUI0 CBOEro OCHOBHOIO YCTPOMCTBA. JTa
Bepcus He TpebyeT Bapumak (TpaHcdhopmaTop NepeMeHHOro HanpsXKeHWs) Uiy BbICOKOBOSBTHbIX
KOHAEHCATOpPOoB. 34eCb MPUHUMAETCS BbIXOM, MOCTOSIHHOIO TOKa, YTO O3HAYaEeT, YTO MOXET
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NCNONb30BaTbCHA BbICOKOYACTOTHbIN MOHMXKAOLWMIA TpaHcdopMaTop. OTO TpebyeT CO CTOPOHBI
BbIXo4a TpaHcopmaTopa € BO3AYLUHbIM CeEpPAEYHUKOM (MNU PeppUTOBbLIM CEPLEYHNKOM), KOTOPbLIN
Bbl MOrnin 6bl camocToATENBHO 0BMOTaTh U3 CBEPXNPOYHOro nposoda. CeTeBble Harpysku 6yayT
3aTeM NUTaTbCA C NOMOLLbLI0 OBBLIYHOIO CTaH4APTHOrO MHBEpTOpa. B aTon Bepcun, KOHEYHO, OYEHb
nonesHo, YTobbl ANMHa NPoBOAOB BUTKOB «L1» cocTaBnsina poBHO YeTBEPTb AfMHbI BUTKOB
«BUTKOB L2», 4TOObI ABE KaTyLLKN aBTOMAaTMYECKN pe3oHnpoBann BmecTe. Paboyasa yactoTa
KaXKOM 13 9TUX KaTyLlek onpenensercsa BbIXO4HOM YaCTOTOM CXxeMbl BO30Y>KAeHNA HEOHOBOW
Tpybkn. BTa YacToTa COXpaHseTCca BO BCeN Lenun, noka oHa He ByaeT BbinpAMIieHa YeTbipbMS
Anogamu, NUTaLWMMN HU3KOBOSBTHBIN HAaKOMUTENbHbLIA KoHAeHcaTop. LieneBoe BbiIxogHoe
HanpsbkeHne BygeT YyTb bonee 12 BonbT nnn 4yTb Gonee 24 BOMbT, B 3aBMCUMOCTM OT
HOMWHasIbHOrO HanpsXXeHNs NHBepTopa, KOTOPbI AOMKEH YNPaBnsaTLCA CUCTEMOWN.

Mockonbky cxema crnocobHa ynaenmBaTb AONOMHUTENbHbLIE MAarHUTHbIE MMNYIbLChI, TAKUE Kak
NMMYNbCbl, FreHepupyemble ApyruM 06opyaoBaHNEM, pacnonOXeHHble PSAOM yaapbl MOMHUN U T.
M., QNeKTPOHHbIA KOMMOHEHT, Ha3biBAEMbIN «BapUCTOP» C MapKUPOBKON «V» Ha cxeme,
NOAKITOYEH Yepesd Harpy3ky. ITO YCTPOMUCTBO AENCTBYET KaK OrpaHUynTESlb CKaYKOB HaNpsXXeHus,
NMOCKOJTbKY OHO 3akopayuBaeT filoboe HanpsXKeHue Bbile ero pacyeTHOro HanpshkKeHus, sawuuas
HarpysKy OT CKa4koB HanpsbkeHusd. MasopaspagHas Tpybka sasnsetca acekTMBHOM
anbTepHaTMBOM BapUCTOPY.

OTa cxema (baKTI/I‘-IeCKI/I npeacraBndeTr cobon oge KaTyLUKun Tecna, un npuHUUNuUaribHad cxema

MOXeT ObITb:
OPPOSING-DIRECTION WINDINGS ? High-frequency
step-down
transformer +12V or +24V
Neon-tube = -| l =
Inverter [] driver Eg = E + I
3 | E ‘l‘ :_I § — nverter -
= = T MAINS
154 1 spark | Varistor | SUTPUT

Hun B Koem cny4vae Hemnb3da 6bITb YBEPEHHbBIM, YTO B 3TOW LIEMU KPacHas uU CMHAS 0OMOTKM
HaMOTaHbl B NPOTUBOMOSOXHbIX HarnpasneHnax. VIckpoBon paspsaaHuK (unv rasopaspsgHas
TpybKa), BKNIOYEHHbIN NOCNEeA0BaTENbHO C NEPBMYHOM OOMOTKOM NepBOro TpaHcgopmaropa,
HECKOIbKO HenpeackasyeMbiM 06pa3om n3MeHsieT paboTy, Tak Kak Bbl3biBaeT koriebaHune
nepBUYHON OOMOTKM Ha YacToTe, onpeaenaemMon ero MHAYKTMBHOCTLIO U COBCTBEHHON EMKOCTBLIO U
370 ByaeT pesynbraT B MerarepuoBbix YacTtoTax. BropnyHass obmoTka(n) atoro TpaHcgopmaropa
AOMKHA Pe30HMpPOoBaThb C NEPBUYHON OOMOTKOM 1 B 3TON LENK, KOTOpasi HE MMEET YaCTOTHO-
KOMMEHCUPYHOLLMX KOHOEHCATOPOB, 3TOT PE30HAHC CO34aeTcs TOYHOM ANIMHOM NPpOBOAA B BUTKAX
BTOPUYHOM OOMOTKKN. DTO BbIMMAANT Kak NPOCTas Cxema, HO 3TO Kak pa3 HaobopoT. N36bITok
3Hepruun BbipabaTbiBaeTCs MNOBbILIEHHON YACTOTOW, NOBbLILEHHBIM HANPS>XXEHUEM U OYEHb PE3KUMM
UMnNynbcamMmn, co3gaBaeMbiMn NCKPOW. JTa YacTb npocTas. B octanbHOM YacTu Leny BepOATHO
Oyaer oveHb TPYAHO NOMYyYUTb PE30HAHC, NOCKONbKY 3TO HEOBXOAMMO AN1s LOCTaBKN 3TON
N36bITOYHOM SHEPTUN K BbIXOOHOMY UHBEPTOPY.

[Mpn paccMOTpPEHMM «ANMHbI» NPOBOAA B PE30HAHCHOW KaTyLlKke Heobxoanmo obpaTtntb BHUMaHUE
Ha CTOSIYYIO BOITHY, CO31aBaeMyto B 3TUX ycrnoBusax. BonHa Bbi3BaHa OTpaXkeHneM curHana, Kkorga
OH gocTturaeT KoHua nposoga, NI korga nponcxoanT BHe3arnHoe n3MeHeHne guamMmeTpa npoBoaa,
TakK Kak 9TO M3MEHSET CNOCOBHOCTb OTPaXXEHNSA CUrHana B 3ToN TOYKe coequHeHNS. Bbl OMKHbI
o6paTnTb BHUMaHWE Ha OYEHb YETKOE onmncaHne atoro Pnyapgom Keukom (Richard Quick) B
pasfgene ero naTeHTa, KOTOpbI BKOYEH Aarnee B 3Ty rnasy. Kpome Toro, NOMHUTE, YTO cKasan
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[oH CMUT 0 Noncke NMKOB CTOSAYEN BOSTHbI C MOMOLLbIO PYYHOW HEOHOBOW NaMribl.

OpHa oyeHb BaxkHas Belllb Ha KOTOpYto ykasan [JOoH, 3akno4aeTcs B TOM, YTO 3NEeKTPUYECTBO
nogaBaeMoe Yepes po3eTky B MOEM JOME, He UOET Mo NPOBOAaM OT anekTpocTaHuun. Bmecto
3TOrO 3MEKTPOCTaAHLUMS BUSET HA MECTHYIO «MOACTAHLMIO» U 3NEKTPOHbI, KOTOPbIe NPOTEeKatoT
Yyepes3 Mo€ obopyaoBaHue, Ha caMoM gene NpuxoaaT N3 MOewn NnokanbHOW cpeabl N3-3a BAUSHUSA
MOeW nokanbHOW noacTaHumn. Noatomy, ecnm 9 cMory co3gaTtb Nogo6Hoe BNusiHUE B CBOEM IOME,
TO MHe Bonblue He NOHAJobUTCA 3Ta NOACTAHLMA U 1 CMOTY MMETb CTOJSTbKO SMEKTPO3HEPIM,
CKOSbKO 3axo4y, 6e3 HeobxoaMMOCTM NNaTUTb KOMY-TO APYromy, YTobbl obecneunTb 310 BANSAHNE
ANSA MeHs.

MpakTuyeckan peanusaums ogHoro n3 npoektos [loHa Cmura

3apgayva 30ecb COCTOUT B TOM, YTOObI ONpeaennTb, Kak CKOHCTPYMPOBATL 3NEKTPUYECKUIA
reHepaTop C aBTOHOMHbIM NUTAHWEM, KOTOPbI HE MMEEeT ABWXKYLLMXCS YacTel, He SiBNsieTcs
CULLIKOM JOpPOrnM B c6opke, NCMONb3YEeT NErkoaoCTyMNHbIE YacTu U MMeeT MOLLIHOCTb B HECKOSbKO
KunoBaTT. TeM He MeHee, HU NPU Kaknx 06CTOATENbCTBaX 3TOT LOKYMEHT He JOITKEeH
paccMaTpuBaTbCs Kak NooLpeHne ans Bac unm noboro apyroro nuua aons cosgaHvst oaHOro 13
3TUX YCTPOMCTB. DTOT AOKYMEHT NpeaocTaBeH UCKNIOYUTENBHO B MHPOPMaLMOHHbIX U
obpasoBaTenbHbIX LENSX U MOCKONbKY B HEM MCNOMb3YOTCA BbICOKME HaMPsKEHUs], ero crieqyet
paccMaTpuBaTh Kak oracHoe YCTPOMCTBO, He NOAXoAsLLee ANsi ero Co34aHUs HeomMbITHbIMU
nobutensamu. CneanyroLmini pasaen - ToNbKo MO MHEHWE M NO3TOMY ero He crieqyet
BOCMPVHUMATb Kak NPOBEPEHHYI0 1 ONpoboBaHHYO paboTatoLLyto TEXHOMOMMIO, a MPOCTO MHEHME
HeonbITHOro aBTopa.

OpnHako BOMpPOChl HECKOMbKMX pasHbIX YnTaTternein nokasbiBatoT, YTO OblNo Obl MONE3HO KpaTKoe,
[AOCTaATOYHO KOHKPETHOE OMMCaHWE LaroB, HEOOXOAMMBIX AN NOMbITKW pennnkaumm ycTponcTea
HoHa Cmuta. OnaTtb e, 3TOT AOKYMEHT He CrneayeT paccMaTpuBaTh Kak peKoMeHaaumo o ToMm,
YTO Bbl HA CAMOM [erne co3aaeTe OO4HO U3 3TUX BbICOKOBOSLTHbLIX, MOTEHLMANbHO ONaCHbIX
YCTPOWCTB. DTO NPOCTO MHGOPMaLUS, NpeaHa3HaYeHHas anst Toro, YTo6bl MOMOYb BaM NOHAT,
4TO S CYMTaO0 BOBMEYEHHbIM B 3TOT NpOLECC.

B o6wmx YyepTax, cneagyouwiue warn Ucrnosib3yroTcAd B camom I'IpOCTOI7I BEpCUN pacnosioKeHnA:

1. O4yeHb HU3Kas YacToTa N Hanps>keHne MeCTHOM CETU SMNEKTPONUTaHNA OTOpPachIiBalOTCA B NOMb3Yy
3NeKTpUYEeCKon ceTn, Kotopas pabotaet ¢ YactoTon 6onee 20000 Iy (UMKNOB B CEKYHAY) N UMEET
HanpsbkeHne oT 350 go 10000 BonbT. Bonee BbicOkMe HanNpsHKeHUst MOryT AaTb 6onbLUy 06LLYH0
BbIXOOHYI MOLLHOCTb, HO OHW TPeBYIOT 60NbLUMX YCUNUIA ANS BOCCTAHOBMNEHUSA HANPSXXeHUs 40
YPOBHSA MECTHOIO CETEBOrO HAMNPSXKEHUSA A515 UCMOSb30BaHNSA CTaH4APTHOrO CETEBOIrO
obopyaoBaHus.

2. OT0 BbICOKOYACTOTHOE BLICOKOE HanpshKeHWe UCMOonb3yeTcs AN Co30aHuUs CEPUM OYEHb
ObICTPbIX UCKP C MUCMONb30BAHMEM MCKPOBOTO NMPOMEXYTKa, KOTOPbIN NOAKITHOYEH K 3a3EMITEHNIO.
MpaBUNbHO BbINOIHEHHAs YacToTa UCKPbl HACTOMNBKO BbICOKA, YTO UCKPbI HE BbI3biBAOT
crnibllmMoro 3Byka. Kaxxaasi uckpa BbI3bIBaeT NMOTOK SHEPrMK M3 rloKarbHON cpeabl B Lenb. 3T1a
3HEeprusi He SIBNSIETCA CTaHAaPTHLIM 3NEKTPUYECTBOM, KOTOPOE AeNnaeT Belly ropsyuMMm, korga Tok
TeYyeT Yepes HMX, HO BMECTO 3TOro 3TOT MNOTOK 3HEPrM 3acTaBMSET BELLN CTaHOBUTLCS
XONOAHbLIMW, KOrAa 3HEPIUS TEYET Yepes HUX M NMO3TOMY €€ YaCTO Ha3bIBaOT «XONOAHbIMY
anekTpuy4ecTBoM. [l0BONbHO COXHO UCMOMb30BaTh 3Ty SHEPIU0, ECIN BCE YTO Bbl XOTUTE
coenatb, 3TO 3a)Xe4b Ceputo namMnoydek (Kotopble, Mexay NpodMM, BbIAENST ApYroe KadecTBo
CBeTa Npv NUTaHUK C 3TOW aHeprnen). YamBuTenbHO, HO CXxemMa Tenepb COAEPXKUT 3HAYUTENBHO
GorbLLe SHEPrUK, YEM KONUYECTBO IHEPrnn, Heobxoamnmoe AN 06pa3oBaHNS UCKP. ATO CBA3AHO C
TEM, YTO AOMOSHUTENbHAsH SHEPIUS MOCTYMNaeT Kak U3 3eMIN, TaK U U3 MECTHOWN OKpY)KatoLLel
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cpeabl. Ecnn y Bac o6blvHOE 06ydeHUE 1 Bbl NUTAETE MUQ O «3aKPbITbIX CUCTEMAX», TO 3TO
NnoKaXkeTcsl BaM HEBO3MOXHbIM. MTak, No3BONbTE MHE 3a4aTb BaM BOMPOC: €CIK, KakK NoKasaHo BCE
3NEeKTPUYECTBO NepeTekatoLlee B NepBnYHyr0 0OMOTKY TpaHcopmaTopa, BbiTekaeT 0bpaTHO 13
3TOM 0BMOTKM, TO OTKyAa NOCTYNaeT MacCUBHbIA HEMPEPbLIBHLIN MOTOK 3MEKTPUYECTBA,
nocTynawLunm OT BTOPUYHON 0BMOTKN? HUYTO 13 3TOro HE UCXOOMUT U3 NEPBUYHOIO KOHTYpa U BCE
Xe MUNSIMOHbI 3NEKTPOHOB BbITEKAKOT N3 BTOPUYHOIO KOHTYpa B HEMPEPLIBHOM NMOTOKE, KOTOPbIN
MOXET nogaBaTbCcsl 6eCKOHeYHOo. NTak, oTKyaa 3Tn anekTpoHbl? OTBET «U3 OKpY>KatoLLen MeECTHON
cpeabl, KoTopasi KUMUT OT M30bITKa 3HEePrMmM», HO BalMM y4ebHMKaM He NOHPaBUTCS 3TOT GPaKT,
MOCKOJTbKY OHM CHMTAIOT, YTO Lienb TpaHchopMaTopa SABMSETCS «3aMKHYTON CUCTEMOMNY - YTO
BEPOATHO BorblLUe HUrAEe He BCTPEYaeTCHa B 3TON BCENEHHOMN.

3. OTy BbICOKOBOSIbTHYH), BbICOKOYACTOTHYHO U MOLLHYIO 3HEpPrnto Heobxoammo npeobpasoBaTtb B
TOT XXe TUM ropaAYvero ANeKTpu4ecTBa, KOTOPOEe BblipabaTbiBaeTCsl B CETEBON PO3ETKE NPN MECTHOM
HaNps>KeHUM 1 YacToTe. JTO rAe YMeHne 1 NnoHMMaHne BCTynatoT B urpy. lNepBbiM Lwarom aenseTcs
CHWXEHUE HanpsXXeHNs 1 yBernmyeHne JOCTYMHOro ToKa C MOMOLLBIO MOHWXKaKoLWEero pe3oHaHCHOro
TpaHcdopmMaTopa. ATO 3BYYUT O4EHb TEXHUYECKN U CIIOXKHO U MMAAA Ha JOPOryro KaTywky [JoHa
Cmuta ot bapkepa n YunbsimcoHa (Barker & Williamson), kaxeTcs, 4To BCs onepauus
npegHasHavyeHa TonbKo 4S5 6oraTbiX 3KCNEPMMEHTATOPOB. ATO He TOT criyvan n pabodee
pelleHne MOXET ObITb AelLEBbIM U NPOoCTbIM. Kak npaBuro, He odeHb yaobHO nogaBaTth OYEHb
BbICOKOE HanpshXeHne 4o yaoOHOro ypoBHS 3a O4MH Lar 1 NO3TOMY OAMH UITM HECKOJSTbKO U3 3TUX
pe30HaHCHbIX TpaHCOPMaTOPOB MOrYT UCMOMbL30BaTLCA AS151 AOCTUMXKEHNSA LLeNeBoro ypoBHS
HanpspkeHus. Kaxabin NoHWKaLWwnm TpaHcopmMaTop yBeNnnyYnBaeT 4OCTYMNHbIA TOK BCE BbiLle U
BblLLE.

4. Korga yooBneTBOpUTENBHOE HanpsXKeHne AOCTUTHYTO, HaM HY>KHO UMETb AENO C O4EeHb BbICOKOM
yacTtoTton. Cambln NPOCTON cnocob CnpaBuUTLCA C 3TUM - UCMOMb30BaTb BbICOKOCKOPOCTHbIE ANOAbI,
4yTOBbl NPeobpasoBaTh €ro B MMMNYIbCHbIA MOCTOSIHHBIN TOK M NoAaTh €ro B KOHAeHcaTop, YTobbl
co3gatb, Mo CyTu BeyHyto b6aTtapeto. [Nogaya aton aHeprum B KoHAeHcaTop npeobpasyeT e€ B
0BbIYHOE «ropsYee» dNeKTPUYECTBO U OObIYHbIV CTaHAAPTHBLIN UHBEPTOP MOXET UCMOSb30BaTbCS
ANA TOYHOTO onpegeneHns HanpsKeHNa 1 YacToTbl MECTHOM 3neKkTpoceTu. B BonblwimnHCcTBE CTpaH
Mupa aT1o 220 BonsT npu 50 umknax B cekyHay. B Amepuke ato 110 Bonst npu 60 ymknax B
cekyHay. Hepgoporue nHseptopbl 06b14HO paboTatoT oT 12 BonbT unun 24 BornbT, Npy 3ToM Gonee
pacnpocTpaHeHHble 12-BonbTHblE BNOKKN geLleBne.

WTak, naBante NnOoCMOTPUM Ha Kaxkabl U3 3TUX aTanos bonee I'IO,D,pO6HO M MNOCMOTPUM, CMOXEM NN
Mbl MOHATb, YTO AJ1A 3TONOHY>XXHO M KaKOBbl HALLW BapUaHTbI:

1. Mbl XOTUM M3roTOBUTb BbICOKOBOSILTHbIN, BbICOKOYACTOTHbIN, CNAabOTOYHbBIA MCTOYHUK MUTaHKUS.
[oH CMUT oeMOHCTpMpYET MOAYIb HEOHOBOIO 3Haka. Ero moaynb reHepmMpoBan HanpsikeHue,
KoTopoe 6bIS10 Bhilwe, YeM Obifio YAo6HO U NO3TOMY OH MCMOSb30Bas NeEPEMEHHbIN
TpaHcopMaTop NepeMEHHOro Toka unu «\Variac», kak U3BECTHO ANS CHKEHUS BXOQHOTO
HaNpsPKEHMA U crnegoBaTenbHO, A5 CHUXKEHUST BbIXOQHOTO HanpsikeHus. Ha camom gene Het
HeobxoanmocTn B Bapunake, Tak Kak Mbl MOXXeEM CNpaBUTbCS C 6onee BbICOKUM HanpsiXKeHNEM Unu,
B Ka4eCcTBe anbTepHaTuBbl, UCNoSib3oBaTb Bonee NogxoasLmnn Mogynb HEOHOBOIO
TpaHcdopmartopa.

OpHako y Hac ecTb Npobnembl C UCMOMb30BaAHUEM 3TOW TEXHUKWU. 3a rodpbl, NpoLueaLlne ¢ Tex nop,
kak [IoH Kynun cBov Moayrnb, OHM Gbinn NnepepaboTaHbl, YTOObI BKMoYaTh B ce0s cxemy, koTopasi
OTKNIOYaEeT MOAYMb, €CNY KakoN-NMBO TOK BbITEKAET U3 HEro HenoCpPeACTBEHHO Ha 3EMII0 U1
MOCKOJbKY 3TO MMEHHO TO, 41151 Yero Mbl XoTenu Obl Ucnosb3oBaTh ero, Tak YTo OONLLUMHCTBO, eCru
He Bce OOCTYMHbIe B HACTOsILLEE BPEMS TpaHC(OPMAaTOpHble MOAYNWN ANt HEOHOBLIX peknam He
noaxoasT ANns Hawwmx Hyxxa. OgHako MHe ckasanu, YTo ecnv MoAynb MMeEeT 3a3eMAoLWUA NPoBos
N 3TOT 3a3eMIAIOLLUA NPOBOA HE NOAKIOYEH, TO 3TO OTKMOYAET CXEMY YTEUYKM Ha 3eMIio,
MO3BOJIAS NCMONb30BaTb YCTPOUCTBO B Lenn [JoH CmuTa. JInyHo 51 Gbl He coBeToBar, ecrnv Moayrb
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3aKM4YeH B MeTanNIM4ecknii kopnyc.

lopasno 6onee gelleBas ansTepHaTBa NokasaHa 3aeck: fopasno 6onee gellesas ansTepHaTuBa
rnokasaHa 3gecb: BoT roe ons co3gaHnsi BbICOKOYaCTOTHOM MCKPbI MCMONb3yeTcs MareHbKu

KOHTYp Nna3meHHoro wapa. Becbma BEpOSITHO, UTO OAMH M3 3TUX MoAYNen YaoBNeTBOPUT HalUn
notpebHocTu:

MODULE WITHOUT
THE PLASMA GLOBE

AnbTepHaTUBHbBIA METOZ 3aKIoMaeTcs B CO34aHNN COOCTBEHHOINO NCTOYHUKA NUTaAHUSA C HyINS.
Cpoenatb 3TO He 0COBEHHO CITOXHO U ecnn Bbl HE pa3bupaeTech B KaKON-NMO0 3NEKTPOHMKE, TO
BO3MOXXHO YnTasa y4ebHMK Ons Ha4YMHaLWwmx no anektpoHuke Ha (http://www.free-energy-
info.com/Chapter12.pdf) rae rmasa 12 no3HakoMUT Bac CoO BCEMU OCHOBaMMU, HEOBXoaUMbIMU AN
NOHMMaHNA (U, BEPOSITHO, pa3paboTkn COBCTBEHHbIX) CXeM 3TOro Tuna. BoT KOHCTpyKuna
nepeMeHHON 4YacToTbl AN1S XKUMULHOIO CTPOUTENBLCTBA:
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OaHMM 13 NPENMYLLIECTB 3TOM CXEMbI AABMSIETCS TO, YTO BbIXOAHOW TpaHcdopMaTop paboTaeT Ha
YacToTe, YCTaHOBNEHHOW TauMepoM 555 1 Ha 3Ty YacToTy He BIUSET HU KONMYECTBO BUTKOB B
nepBn4HON 0BMOTKE, HU MHOYKTUBHOCTb, ANAMETpP NpoBoga unn 4to-nnbo elle, cBA3aHHOE C
KaTyLKoW. XOTS 9Ta cxema nokasblBaeT 4oBoSbHO goporon TpaHauctop IRF9130, s oxngato, 4to
Apyrve nonesble TPaH3UCTopbI C kKaHanoM P-tuna 6yayt paboTtath yAOBNETBOPUTENLHO B 3TOM
cxeme. TpaHsnctop IRF9130 BbirnaguT cnegyrowmnm obpasom:
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Cxema nmeeT gmog nuTaHna N KOHAEHCaTop, rOTOBLIN K NPUEMY SHEPIUM C BbIxoga Ha bonee
NO34HWI CPOK, ECNN 3TO BO3MOXHO UM XernaTtenbHo. Cxema 555 aBnaeTca ctaHOapTHON, YTO AaeT
50% cooTHoweHne Toukn / npoctpaHcTBa. KoHaeHcatop 10 H npegHasHayeH Ans nogaepkaHus
cTabunbHocTM 555, a cekumsa CMHXPOHM3aL MM COCTOUT 13 ABYX NEPEMEHHbIX PE3NCTOPOB, O4HOMO
domkcupoBaHHOro pesncTopa u koHaeHcartopa 1 H®. Takoe pacnonoxeHne pesvcTopos AaeT
nepemeHHoe conpotuerieHme ot 100 Om go 51,8 kOwm, 4TO obBecneunBaeT 3HaYUTENbHbIN gMana3oH
yacToT. lNepemeHHbIN pe3ncTop 47K (MMHENHBbIN) ynpaBnsaeT OCHOBHOM HAaCTPOWKOW, a
nepemeHHbin pe3uctop 4,7K (nuHenHbIn) gaet 6onee nerko perynupyemMyro 4actoTy Ans TOYHOW
HacTpouku. Pesuctop 100 Om npucyTcTBYET B Cryyae, ecnu oba nepemMeHHbIX pesmcTopa
yCTaHOBINEHbI Ha HYNEBOE conpoTueneHne. Boixog nogaetcs yepes peaunctop 470 Om Ha 3aTBOp
OYeHb MOLLHOIo TpaH3ucTopa C NosieBbIM TPAH3UCTOPOM C KaHanom P-tuna, KoTopbiv ynpasnset
nepBnYHON 0BMOTKOM BLIXOAHOIO TpaHcdopmMartopa.

BbixogHon TpaHcdopMaTop MOXET ObiTb HAMOTaH Ha N30NPYHOLLYIO KaTYLLKY, MOKPbIBAOLLYHO
deppurTOBLIN CTEPXKEHDb, YTO 0OECNEUMBAET KaK XOPOLLYIO CBA3b Mexay 0OMOTKamMu, Tak 1
BbICOKOYACTOTHYO paboTy. COOTHOLLEHME BUTKOB YCTaHOBMEHO paBHbiM 30: 1 n3-3a 6onbLuoro
4yncna BUTKOB NEPBUYHOM OOMOTKW. [Mpn 12-BONLTOBOM NUTaHum 310 gacT 360-BONbTHYHO dopmy
BbIXOAHOrO cuUrHana, u, NoCTeNeHHO yMeHbLUasi NePBUYHbIE BUTKWN, NO3BOSISET YBENMYNBATD
BbIXOAHOE HanpsXXeHne KOHTponupyemMbiMu waramu. Mpun 10 BUTKax nepBUYHOM 0OMOTKM
BbIXOOHOE HanpshxeHne JormkHo coctaBnatb 3600 BonbT, a npu 5 Butkax - 7200 BonbTt. Yem Bbilwe
NCNonb3yemoe HanpsixkeHme, Tem bonble o6bem paboTbl, HEOO6X0aMMON B AanbHENLLEM, YTOObI
BEPHYTb HaNpPsHKEHME K XerlaeMOMY BbIXOAHOMY YPOBHIO.

[Maas Ha Tabnuuy XxapakTepucTUK NPOBOAOB, BUAHO, YTO 4SS BTOPUYHOM OBMOTKN BbIXOLHOIO
TpaHcdopmMaTopa reHepaTtopa MOXHO MCMNONb30BaTb 4OBOSIbHO ManeHbLKUn guameTp NpoBoaa.
XOTSA 3TO COBEPLLUEHHO BEPHO, 3TO HE BCSA Uctopus. [pansepbl HEOHOBbLIX TPYOOK O4EHb Mansbl, a
NnpoBoAa B NX BbIXOAHbLIX 0OMOTKax AeNCTBUTENBHO OMEHb ManeHbKoro AnameTtpa. ATn
ApanBepHble MOAYNM OYeHb NoABepPXKeHbl cbosam. Ecnu nsonsumsa Ha ogHOM BUTKE OOMOTKM
BbIXOOUT M3 CTPOSA N OOQMH BUTOK CTAHOBMUTCHA KOPOTKMM 3aMblkaHMEM, 3TO OCTaHaBNuBaeT
konebaHne o6MoTKN 1 TpebyeTcs 3ameHa. [ockonbKy Ans 3Toro NpoekTa HeT 0CObbIX
OrpaHn4eHuni No pasmepy, 66110 Obl HENOXO MCMOML30BaTb AMaNMPOBAHHbLIV MEOHbIV NPOBOA
ceyeHuneMm 0,45 mm unm 6onee, 4TOOLI M3GEXaTL ONACHOCTU NOBPEXAEHNSA n3onaumn. Hukakas
YyacTb KaTyLLKuN TpaHcopmaTopa He AomkHa BbiTb MeTannnMyeckon, n He ByaeT HUKaKoro Bpeaa
NMOKpbIBaTb KaXabl CIIOM BTOPUYHON OOMOTKM CITOEM U30S1EHTbI, YTOObLI 06ecneyYnTb
AONONMHUTENBHYHO N30NALNIO MEXAY BUTKAMM KaTyLLUKA B OAHOM CINOE U BUTKaMN B BEPYHEM CrOe€.

Cxema nogkntoyaemMon nnatbl MOXET ObITb:
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47K LIMEAR: 4.7H LINEAR

s le o o o @ y. Tiov
& o L L o [
. . 8 @ @

g@ r—@ * @ @
& N\ & @ ® &

IRF3130 ® s lae a s @

& L o L g
® e | e S +
. e | @ & 8@
/ & & L] C
® o é . el e 4?‘2EISEI¥F
® ® s al|s

0V ” & 10nF - LI"IF
. S
& L] k- 2 & L] &

MoMHUTE, 4TO Bbl HE MOXETE NPOCTO HAKNEUTb CBOM CPeaHUN BONLTMETP Ha KoHAeHcaTop 4 kB
(ecnu Bbl AENCTBUTENBHO HE XOTUTE NMOKYNaTb APYro N3MEPUTENb), NOCKOSbKY OH N3MEpPSIET
TOSTbKO 4O MPUMEPHO ThICAYM BOSILT NOCTOSAHHOIO TOKa. Tak, ecnu Bbl UCMOMb3yeTe BbICOKOE
HanpsXXeHne, TO BaM HYXXHO MCNOoSb30BaTh Napy pe3nuctop-aenurerib U UsMepuTb HanpsXXeHne Ha
HWXKHEM pe3ncTtope. Ho kakue 3HaYyeHns pes3mcTopoB crieayeT ucnonb3oBaTtb? Ecnv Bbl nomecTute
pe3anctop 10 MOM Ha 3apsiKeHHbIN KoHaeHcaTop 4 KB, Tok, npoTekatowumn 4yepes pe3ncTop,
coctasuT 0,4 munnmnamnep. 3By4nUT KPOLLEYHO, He npasga nn? Ho atu 0,4 MA pasHbl 1,6 BT, 4T0
HamMHoro 6onbLue, YeM MOLLHOCTb, KOTOPYIO MOXET BblAepXaTb Bawl pe3nctop. [axe ncnonb3ys
TaKyl pacCTaHOBKY:

{ o |

J_—|1 omt 1 0mt {1 0t 1 om
YOLTMETER
= Varistor

T 1000%

Tok coctasuT 0,08 MA, a MOLLIHOCTb Ha pe3ucTop cocTtaBut 64 MBT. [NokasaHue nameputens oyaet
coctaBnATb 0kosio 20% OT HaNpsXKeHUa Ha KoHAeHcaTope, YTO AacT nokasaHue BonstmeTpa B 800
BOMbT. Heo6xoanmMo nNpoBepuTb BXOAHOE COMPOTUBIIEHNE N3MEPUTESNS U BO3MOXHO, YYeCTb €ro,
TakK Kak CONpOTUBMEHNE B 3TOM LIENU OYeHb BbICOKOE (cM. [naBy 12). [pu npoBegeHnn namepeHun
3TOro TUMa KOHAEHCATOpP pa3psiKaeTcs, Lenb pe3ncTopa U M3aMepuTenbHbI Npnbop nogkno4vaoTca
N 3aTeM, 1 TONbKO TOraa, BKNOYAETCs Lenb, MPOUCXOANT CYMTbIBAHNE, OTKNIOYAEeTCs BXogHas
MOLLHOCTb, pa3psXaeTcs KOH4eHCaTop M OTKNIYaloTCA pe3ncTopbl. BbICOKOBOMBTHLIE LENN O4YEHb
onacHbl, 0cOBeHHO Korga Tam 3a4encTBOBaH KoHAeHcaTop. Pekomengaumsa HagesaTtb TONCTbIe
pe3nHOBbIE NepYaTKkn Ansa Takoro poda paboT He npegHasHadvyeHa ansa tomopa. Llenun atoro tuna
MOryT reHepupoBaTb HEOXNOAHHbIE NMUKN BbICOKOrO HaNPsiKEHNA 1 No3ToMy Obino 6bl HENOXO
NOAKITOYNTL BapUCTOP K U3MEPUTENIO, YTOObI 3alUMTUTb €ro OT 3TUX NMKOB. Bapmnctop aomkeH
ObITb HACTPOEH HA HaNPSKEHUE, KOTOPOE Bbl HAMEPEHbI N3MEPSITL, U MOCKOSbKY BapUCTOPbLI MOy T
ObITb HegOCTYMHbI Npu NpesbiweHnn nopora 300 B, moxeT noTpeboBaTbCA NnocnegoBarteribHoe
noaknoyeHne asyx unm bonee, rae TonNbKO O4MH NOKa3aH Ha gunarpamme Bbiwe. BapucTtop He
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AOIKEeH nveTb Bonee BbICOKOE HOMUHANbHOE HanpsaxedHune, 4em Ball BOJIbTMETP.

2. Tenepb HaM HY>XHO MUCMOMb30BaTb 3TO BbICOKOE HaMpshkeHue, YTobbl co3aaTh CTpaTeErnyeckm
pPacnoNOXeHHYI UCKPY ANg 3a3emnenuns. [py NogknioyYeHnn K 3eMre nHoraa pekomeHayeTcs
NOAKITHOYMTBLCA K BOAONPOBOAHLIM TpybGam unu pagnatopam, Tak Kak OHU UMEKT OJTIMHHYHO
MeTannuyeckyto TpyOy, MPOXOAsLLYO NoA 3eMIen N NPeKpacHO CONpPMKacatoLLyrocs C Hel. TeM He
MeHee, CTano O4YeHb pPacnpoCcTpaHeHO 3aMeHsITb MeTannuyeckme Tpybbl 6onee aewwesbiMy
nnacTukoBbiMy Tpybamu, 1 noatomy noboe npeanaraemoe coeanHeHne Tpyb HyxxagaeTcs B
npoBepke, YTobbl y6eanTbCS, YTO eCTb MeTanIMYeckne Tpyobl, KOTOpbIE MPOXOAAT MOMTHOCTLIO B
3emnio.

Neon Gas-Discharge Tube

[MokasaHHbIE NCKPOBbLIE pa3pAaHUKN MOTYT NpPeaCcTaBnATb COO0M KOMMEPYECKME BbICOKOBOSBTHbLIE
rasopaspsaHble TpyOKku, perynmpyemble camoerbHble UCKPOBble paspsagHUKN C HAKOHEYHUKaMK U3
Hep)XaBeroLLen CTanu Ha pacCcTosiHMM OKONOo 1 MM Apyr OT Apyra, aBTOMOOUIbHbIE CBEYN
3aXnraHnga UnNu ctaHgapTHblE HEOHOBbIE flaMrbl, XOTA B 3TOM Criydae OHW paboTaloT LOBOSIbHO
ropsunmn. HeoHoBaga namna pasmepom 15 mm x 6 mm paboTtaet ¢ HanpskeHnem Bcero 90 unm 100
BonbT, 4N co3aaHns UCKPOBOTrO paspsgHuKa BbICOKOro HanpsXXeHust notpebyeTtcs 3HaumTenbHoe
KONMMYECTBO U3 HNX, COEAMHEHHbIX NOCNEeA0BaTENbHO, HO BEPOSITHO, 3TO OLWIMBOYHOE
npeacTasreHme o ToOM, Y4TO AN CaMOro UCKPOBOIo pa3psgHnKka Heobxo4MMo BbICOKOE
HanpsbkeHue. [o3xe B 3TOM rmaee NpMBeaEH NPUMEP OYEHb YCMELIHOW CUCTEMbI, B KOTOPOW OIS
NCKPOBOIo NPOMEXYTKa UCMNONb3yeTCcHa TONMbKO OAHA HEOHOBAadA namna u cosgaerca konebaTtenbHoe
MarHMTHOE none wupuHon 6onee meTpa, korga oHO NPUBOAUTCA B AENCTBUE CTapbiM HEOHOBLIM
TpaHcopMaTopHbIM Moaynem Ha 2500 BonbT. Ecnv ansa NckpoBOro NpoMexyTka UCnonb3yeTcs
HEOHOBas flamna, TO OMbITHbIN pa3paboTynk pekoMeHayeT NCNONb30BaTb pe3ncTop 22K
nocnenoBaTteribHO C HEOHOM, YTOObI 3HaYNTENBHO NPOAJSIUTL CPOK €ro CIy>Obl.

OTa cxema sBngeTcs ogHUM 13 cnocoboB NoaKNYeHns MCKPOBOIo pas3pAaaHnKa U 3a3eMIieHnA:

0% LF5408

95kY [ 9514 TS0 3672057 T
L g | 30ma 26 AWG ofis 30 AWG

q0kHz |

12v =
5 AHr
L 2
103 UF5408 gﬁ

OTa aganTtaums cxembl, Ucnonb3yemon ydacTHukom dpopyma «SLOW-‘N-EASY» B Teme [JoHa
CmuTta B aHepreTnyeckom opyme (energeticforum). 3gecb OH MCNOMb3yeT HEOHOBBIN

TpaHcdopmatop «LowGlow», npeaHasHadYeHHbIN 45 UICNONb30BaHWs Ha Benocuneae. Auoapl
npeaHasHaveHbl Ans 3aWuUTbl BbICOKOBOSIBTHOrO MCTOYHMKA MUTAHNA OT NOObIX HEOXKMOAHHBLIX
CKa4KOB HanpsXKeHUs1, KOTopble BO3HUKHYT No3gHee B Lenun. IckpoBor paspsiAHUK NOAKMNHOYEH
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Mexay nepBuMYHON 0OMOTKOW NOBbILLAOLLEro TpaHcopmMartopa u 3asemneHmem. KoHgeHcartop He
ncnonb3yetcs. Buas aTy cxemy, Mbl cpasy e BCnoMnHaem bonbluve u goporue Katywky [JJoHa
CmuTa, HO 3TOT SKCNEPUMEHTATOP HE UCMNONb3yeT HUYero nogobHoro. BMecTo aToro oH
HamaTblBaeT CBOM TpaHCcdopmMmaTop Ha NPOCTON NMAaCcTUKOBbLIN dOpMeEpP Kak STOT:

He Sung Internabonal. EI-2820 nylon bobbin
Core is 10 mm x 13 mm ¢ 13 mm high, Top
is 18.5 mm x 21.5 mm. Base is wm x 26

mm. Fourleads, 15 mm and 20 mm spacing

W uTO ewe xyxe, AnvHa nepBnYHOM OOMOTKM cocTaBnsaeT Bcero 9 aronmos (228,6 mm), a
BTOpMYHOM - Bcero 36 aonmos (914,4 mMm), npu4EM nepBrMYHas HaMoTaHa HENOCPEACTBEHHO Ha
BTOPUYHYI0. He coBcem BonbLluas unm goporas KOHCTPYKUMS U TEM HE MEHee Takasi, KoTopas no-
BMANMOMY paboTaeT afekBaTHO B pearbHbIX UCMbITAHUAX.

OT0 04YeHb KOMMNAKTHasA hopmMa KOHCTPYKLMU, HO HET HEOBXOAMMOCTM UCMNOMNb30BaTb TOYHO TaKOM
Xe popmumpoBaTenb AN KaTtywek 1 Npu 3TOM HET HUYEro BONWeBHOro B 4€BATUAONMOBON ONNHE
KaTywku L1, nockonbKy aTo MOXeT bbITh ntobas yaobHasa anvHa, Hanpumep dyTtos unu 0,5 metpa,
UIn YTO yrogHo. BaxkHo, 4ToObl AnvHa npoBoga L2 6bina B YeThipe pa3a 6onbLue 3Ton ANWHbI,
TOYHO ob6pe3as anunHy. O6bIYHOM NPaKTUKON ABNAETCA Noabop Beca Meaun B KaXaomn KaTyLLKe,
noatomy 6onee KOpPOTKMI NpoBoA 06bIYHO B ABa pa3a bonblwe anamerpa 6onee ANMHHOMO
nposoaa.

Cxema BblLWe, BbipabaTbiBaeT XONOOHYHO 3NEKTPOIHEPTUIO HA BbIXOAE BbICOKOTO HanpsXXeHns n
BbICOKOM YacToTbl. HanpsikeHne He OyaeT TakmMm e, Kak HanpsikeHne y HEOHOBOro
TpaHcopMaTtopa 1 YacTtoTa TOXe He ByaeT. OTn ABe KaTyLLKN Pe30HUPYIOT Ha CBOEN COBCTBEHHON
4yacToTe, HEU3MEHHON HUKAKMMWN KOHAEHcCaTopamu.

3. Cnegyrowmm Wwarom siBNAETCA CHMXKEHNE BbICOKOro HanpsxeHnsa Ao bonee yqobHOro ypoBHs,
HanpumMmep BOT Tak:

10 % UF5403
L ow-power
High woltage Q54T 3B 2057 T 95147
High frequency 6 A F0 AT 26 WG
Fower Supply

10 % UF5408

3aecb MOEHTUYHBIN TpaHcdopMaTop, HAMOTaHHbIA TOYHO TakUM e 06pa3oM MCnonb3yeTcs B
obpaTHOM nopsiake Ans 3anycka NocneaoBaTenbHOCTU NOHWKEHUS HanpsikeHus. COOTHOLLIEeHne
AMVH NpOBOAOB NoAAepXUBaeTcs Ans nogaepkaHus pesoHaHca obMOToK TpaHcgopmaTopa Apyr ¢

APYrom.
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[MpeanonoXxmm, YTo HaM HY>KHO ObIfIo HaMOTaTb KaTyLKy L2 3Toro BToporo TpaHcgopmartopa B
OOHY NpsiMyt0 0BMOTKY M BMECTO TOro, YToObl HAMaTbIBaTb Ha HEE TONbKO O4HY 06MOTKy L1,
noeepx Heé BbiNu pasMeLLeHbl ABe nnu bonee ogmMHakoBbiX 06MOTKM L1 - YTO Nnponsonget ?:

L1 L1 L1
LEM L2

Tenepb ANa KOMMeHTapus, KOTopbI ByaeT KasaTbCs epeTUYEeCcKUM NIoaSM, NOrPy>XEHHbIM B
COBpPEMEHHbIN (HeaaeKBaTHbIN) YPOBEHb TEXHOMNOMMA. JHEPrUs, NpoTeKarLwasa B 3TUX
TpaHcdopMaTopax, ABASETCA XONOAHbLIM 3IEKTPUYECTBOM, KOTOpOE paboTaeT COBEPLUEHHO NHaYe,
4yeMm ropsiyee anekTpu4ecTtBo. CBsA3b Mexay 3TUMM KaTywwkamum Obina Obl MHOYKTMBHON, ecnu Obl
OHW NepefaBany ropayee dNeKTpUYeCcTBO U B 3TOM criyyae ntobor AononHUTENbHbIN OT6OopP
MOLLHOCTI OT AONOMHUTENbHbIX KaTywek L1 gomkeH Obin Obl «onnavmsBatbCsi» 3a cyHeT
AONONHUTENBLHOrO NOTpebrneHnsa Toka Yepes KaTywky L2. OgHako ¢ X0No4HbIM 3f1EeKTPUYECTBOM,
KOTOpO€e (haKTUYECKN HECYT 3TM KaTYLLKW, CBA3b MEXAY KaTyLKaMn ABASETCA MarHUTHOW, a He
WHOYKTUBHOW M 3TO HE NPUBOAUT K YBENUYEHMUIO TOKa L2, HE3aBMCMMO OT TOrO, CKOfbKO B3NETOB
kaTywku L1 cywectsyerT. Jllobble gononHuTenbHble KaTywkm L1 6yayT BknoyeHbl 6ecnnaTtHo.
OpaHako nonoxeHue KaTywek OTHOCUTENbHO ApYr ApYyra OKasbiBaeT BUAHNE HAa HACTPOWKY,
noaToMy KaTywka L1 gomkHa HaxoguTbCsl B cepeauHe KaTywkm L2, 4To o3Havaer, YTo nobble
AONONHUTENbHbIE KaTyLwkn L1 6yayT HEMHOrO OTKNOHATLCA OT ONTUMAaNbHOW TOYKN HACTPOWKN.

4. B ntobom cny4yae, nocne Bcero ogHom Katywku L1, BeposaTHO, noTpebyeTcs no kpanHen mepe
eLlé OaMH NOHMXaLWMIM TpaHCOopMaTop U B KOHEYHOM ntore Ham notpebyetcs npeobpasoBaHue
B ropsiyee aneKkTpu4ecTBo:

10 % UF5403
Lowe-pawer UFS403
High woltage Q54T 32057 TS 9" 514 T2 9514 T
High fregueny D6 Ly 30 WG = 26 &G Do 26 mG
Fower Supply DCouT

COLD ELECTRICITY

=

10 % UFS405

BeposTHO, camoe npocToe npeobpasoBaHme 3aKkoyaeTcs B nogadye aHeprum B KOHAEHcaTop 1
CO3[aH1M CTaHAapPTHOrO MOCTOSIHHOMO TOKa. HYacToTa no-npexxHeMy OYeHb BblCOKasi, NO3TOMY
3[eCb HYXXHbl BbICOKOCKOPOCTHbIE Anoabl (Hanpumep, 75-HaHocekyHaHbIM UF54008), xoTa ypoBeHb
HaNpsPKeHMsA Tenepb JOCTAaTOYHO HU3KWUI, YTODObI He Bbino Nnpobnem. Bbixoa NOCTOSAHHOIO ToKa
MOXHO MUCMOSb30BaTh ANA NUTaHUA MHBEPTOPA, YTOObLI MOXXHO ObISTIO MCMONL30BaTh CTaHAAPTHOE
ceTeBoe obopyaoBaHmne. HeT He06Xo04MMOCTM UCNOMb30BaTb TONLKO OAUH (JOPOron) UHBEPTOP
B0nbLION MOLLHOCTM ANSA NUTaHUS BCEX BO3MOXHbIX HArpy30K, NOCKOSbKY AeLleBrie UMeTb
HECKOITbKO MHBEPTOPOB MeHbLUEro pasmMepa, KaXabli U3 KOTOPbIX MUTAETCA OT CBOErO
cobcTBeHHoro obopyaosaHus. bonbluasa Yacte obopynosaHusa byaet pabortatb
YOOBIETBOPUTENBHO HA UHBEPTOPaX NPAMOYronbHoM hopMbl BOSHbI (square-wave inverters) n a1o
BKMoYaeT B cebsa 6ok nuTaHusa ons NnMTaHnsa BXOLHOro reHepaTopa.
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Tpy6a MNBX He saBNAeTCA XOpOLMM MaTepuanom npu NCnosib30BaHNN BbICOKOYACTOTHLIX CUTHANOB
BbICOKOro HanpsixeHusi, a cepas Tpyba NBX aBnserca ocobeHHO NNoxXmuM matepuanom 4s
dopmupoBaHus KaTywek. [opa3fno bornee goporas akpunosas Tpyba npeBocxogHa, HO ecriu
ncnonb3oBatb [1BX, To nponsBoguTenbHoCcTb ByaeTt nyywe, ecnu Tpyba MNBX 6ygeT nokpbiTa
N30MMPYIOLLNM fTakoM (UK Lapuvkammn st HACTOSNbHOrO TEHHUCA, PAaCTBOPEHHLIMW B aLleTOHe, Kak
nokasaHo Ha YouTube).

OpaHako ecTb 1 gpyrne gakTopbl, KOTopble He BbinM ynomMsiHyTbl. Hanpumep, ecnu katywka L1
HamoTaHa HenocpeaCTBEHHO Ha KaTywwKy L2, oHa ByaeT uMeTb NPMMEPHO Takow ke guaMeTp U
crnegoBaTernbHO NPOBOL, KOTOPLIN B YETbIpe pa3sa AnvHHee, OyaeT MeTb NPMMEpPHO B YeTbIpe pasa
fonbLlle BUTKOB, JaBasi COOTHOLLEHME MOBLILLEHNS U NOHWXKeHUs okoro 4: 1. Ecnu, ¢ apyron
CTOPOHBbI, AnameTpbl kKaTywek 6binm 6bl pasHbiMM TO OTHOLLEHUE BbINOo Obl APYrMM, MOCKOMbKY
ANMHBI NPOBOAOB (PMKCUPOBaHbI OTHOCUTENBHO ApYr Apyra. Ecnn 6bl kaTywka L2 coctaensana
MONMOBUHY AnameTpa KaTyLwku L1, To OTHOLEeHe BUTKOB cocTaBnano 6bl okono 8: 1 1 npu
AnameTtpe B ogHy TpeTb, 12: 1 u npu guameTpe B YyeTBepTb 16: 1, 3TO 03HAYaET, YTO MOXHO
nony4nTb ropasgo 6onbwmnin aheKT U3 TON e ANMHbI NPOBOAA 3@ CYET YMEHbLUEHUS AnameTpa
KaTywku L2. OgHako MarHUTHbIM addekT co3aaBaeMbln KaTyLLKOW, CBA3aH C nNnoLwanbio
nonepeYHOro ceveHus KaTyLwKn 1 No3ToMy HebonbLLon AMaMeTp He obasaTensHo aaeT bornbluoe
npeumyLlectso. Kpome Toro, gnnHa npoBoga Katywku L1 1 4ncno BUTKOB B HEM BNUSAIOT Ha
COMpOTUBMEHME MOCTOAHHOMY TOKY M YTO Gonee BaXkHO, Ha CONPOTMBIEHNE NEPEMEHHOIO TOKa,
KOTOpPOEe BANSAET Ha KONNYECTBO 3HEPrun, HeobxogmMmoe Ana nMnynbca KaTyLuKu.

Takke cunmTaeTcs, 4TO HannumMe ogMHaKoBOro Beca Meau B Kagon oOMOTKe AaeT ynyydlleHHble
XapaKkTePUCTUKN, HO HE YACTO YNOMWHAETCS MHEHME O TOM, YTO YeM Borblue BeC Meaun, Tem
bonbe apdekT. Bbl noMHUTE, YTO [)K03ed HbtomaH (Joseph Newman)(rnaea 11) ucnonb3syet
fonbLloe KONMYeCcTBO MeAHOW NPOBOSIOKM ANS NONyYeHust 3amedatenbHbix adpdekToB. Taknm
obpa3som, B TO BpeMsi Kak 9 AtonMOB 1 36 A10MMOB NpoBOnoku ByayT pabotate ana L1 n L2,
NPOn3BOANTENBHOCTL MOXET ObITb Yry4lleHa Npu NCNonb3oBaHnn 6onee AnMHHbIX U / unu Gonee
TONCTbIX MPOBOSIOK.

Mbl Takke He OOMKHbI 3abbiBaTh, 4TO [JoH CMUT yKasan, YTO HanpsXKeHne 1 TOK 4ENCTBYIOT (He B
drase 1) B NpOTMBOMNOSIOXKHbBIX HanpaBfeHWsX BAOMNb KaTyLwkn L2, yaanasach oT kaTywku L1:

f\\ N

<+ \/olts Amperes =

L-2

L-1

Mpennonaraetcs, 4To 6onbLyto U Gonee 3(PPEKTUBHYIO BbIXOAHYHO MOLLHOCTb MOXHO MOMYyYNTb,
pasgenus KaTyLwwky L2 nog nonoxeHnem katyLwku L1, HamoTas BTOpYto YacTb L2 B
NPOTUBOMOMOXHOM HanpaBieHnn 1 3a3eMnuB coeanHeHne asyx ooMoTok L2. [1oH He cumTaeT
HeobXoaANMbIM MEHATbL HanpasneHne HamoTku. B pesynbrate nonyyaetca obmoTka L2, kotopas B
ABa pasa AfMHHee, YeM paHbLUe U pacnosiokeHa BOT Tak:
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10 % UFS405

Low-povwer
Highwoltage
High freguency
Foweer Supply

514 T
26 S

10 % UFS408

10 UF54DB

3B 2057 T
30 AW

38" 057 T T
30 AT

|
10 % UFs405

30ecb 4ONONHUTENbHbBIE BbICOKOBOSBLTHBIE ANOAbLI NO3BONSAIOT COEANHATL ABE I'IpOTVIBO(ba3HbIe

0oO6MOTKM Apyr C Apyrom.

Bbl 3ameTuTe, 4TO 9TO YCTPOMCTBO TpebyeT ABYX OTAENbHbIX 3a3eMIIAIOLWMX COeanHEeHnn, oba 3
KOTOPbIX JOIMKHbI OblTb BbICOKOKAYECTBEHHBIMU, YTO-TO BpoAe TPYyObl UK CTEPXKHS, BOUTOro
rnyBboKO BO BRaXHy MOYBY, NN anbTEPHATUBHO MeTannnyeckasa nnacTmHa Unn aHanornyHbIN
MeTannmM4yecknun npegmeT ¢ 60MbLION NIoLWaabo NOBEPXHOCTU NOXOPOHEH rMyOOKO BO BIiaXXHOW
3eMne 1 ans coeanHeHus NCNonb30Barcs TONCTbI MeLHbIM NPOBOA, UM MeaHasa onnetka. Atn
TOYKMN 3a3eMSIEHNSA JOSMKHbI ObITb JOCTATOMHO Aaneko Apyr OT Apyra, CKaxeM, 4eCATb METPOB.
Henb3s ncnonb3oBaTb 0OQHO 3a3eMfeHne, Tak Kak aTo pakTUYecKu npmseneT K KOPOTKOMY
3aMblkaHuio Ha TpaHcdopmatope L1/ L2, Yero Bbl AENCTBUTENBHO HE XOTUTE AenarTb.

Mpy TakOM pacrnonoXeHMn KOHTYpHasi CXxemMa CTaHOBUTCS:

10 x UFS408
L

L, - UFS408
10 x UFS403 35" 2057 T
30 NG E E
DCouT
L owy- poweer g;iﬁg T s
High voltage W 057 T =
High frequency 0 A
Fower Supphy

10 x UFS403

10x UFS405

ToncTas 3azemnawoLwas npoBoKa nosrnes3Ha, NnoTomMy 4To BO n3bexxaHme BKMOYEHUs1 3a3eMNAILEro
nposoada B AJINHY p€30HaHCHOIro nposoAda HeobxoQMMo BHe3anHoe N3MEHEHNE CeYEHUS npoBoaa:

!

L2a

p—

Earth wire

L2b
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OTO BCEro NuLLb HEKOTOPbIE MAEW, KOTOPbIE MOTYT OblTb PACCMOTPEHbI OMbITHBIM pa3paboTynKomMm,
KOTOpbIA MOXET nogyMaTb O TOM, YToObl MccnenoBaTtb cxeMbl cTuns JoHa CvmuTa.

YT106bI 4aTb BaM HEKOTOPOE NpeacTaBrneHne 0 EMKOCTM HEKOTOPbLIX MMEKLMNXCS B Npogaxe
NPOBOAOB MNpyY NoJaye ropsvero aNekTpuyecTsa, ata Tabnmua CMOXeT NOMOYb:

AWG SWG Diameter Maximum Amps 220V KW 110V kW
1 2 .01 mm 119 2618 13.08
3 4 3.89 mm 70 16.50 8.25
4 5 4 .88 mm B0 13.20 5.60
3] 5] 4 .06 mm 37 814 4.07
g 10 3.25 mm 24 528 264
10 12 264 mm 15 3.30 1.65
12 14 203 mm 8.3 2.05 1.02
13 15 1.83 mm 7.4 1.63 801 watts
14 16 1.63 mm 5.9 1.30 Ba0 watts
15 17 1.42 mm 4.7 1.03 515 watts
16 Ji5] 1.22 mm 3.7 014 watts 407 watts

PekomeHayeTcs, 4To6bl NPOBOA MMEN TOKOHECYLLY CNOCOBHOCTb Ha 20% Gornblue, Yem
oxugaemasi akTuieckasa Harpyska, 4tTobbl OH He HarpeBarsncs nNpu Ucnonb3oBaHMK. [nameTpol
MPOBOMOKN HE BKIHOYAKOT M30NALMIO, XOTHA ANS CAMOLWHOW 3MannMpoBaHHOW MELHON NPOBOMOKN 3TO
MO>HO UrHOPUPOBATb.

Ha BoT nokasaHa camas BrievaTnsitoLlas BUAEOo U Cxema, rae O4eHb NpocToe UCMOMHEHWE
obecrneynBaeT HeMea IeHHYH ycneLlHyo paboTy nepegHero koHua cxembl [JoHa. Cxema BbIrnsgnT

TakK:
4 x 1N4007 22K Neon 22K MNeon
5 — 112V timzzﬁ[;il"d’ B o =
T N;@un Tr:he 874nF = =3
Driver 4 x 21007 T 20ovac HE
]

30ecb NpocTon Moaynb TpaHcdopmaTopa ANA HEOHOBbLIX NTaMn, KOTOPbIN HE UMEET 3a3eMIIEHMS,
ncnonb3yeTcs Ana co3gaHua HanpsxeHus 2,5 kKB ¢ yactoton 25 kI'y 1 MakcumanbHOW BbIXOLHOM
TOKOBOW eMKOCTb0 12 MA. HeT HMKaknx TpyaHOCTeN B CO3A4aHUN SKBMBAreHTa aToMy BGnoky
nuTaHus. [1ea Bbixoga moaynsa npeobpasyoTcs B MOCTOAHHbBIN TOK LIEMOYKON U3 YeTbIpeX
nocnegoBartenibHO coegnHeHHbIx anoaos 1N4007 Ha kaxaom U3 AByX BbIXOOOB (Kaaasi Lenb
HaxoguTca BHYTPW NNacTUKOBOW TPYOKM Anga nsonsaumm).

OTOT BbIX04 NoAAeTCs Yepes AONOSHUTENbHBIN pe3ncTop 22K Yyepes HEOHOBYHO amny Ha
KOHOeHCcaTop MUKPOBOSTHOBOW NeYun, KOTopbIn oKka3sbiBaeTcsl 874 HO ¢ HOMUHASbHBIM Hanps>KeHNeM
2100 BonbT. Bbl MOXeTe NoYyBCTBOBATb, YTO HOMUHANBHOE HaNpPsXXeHWe KOHAeHcaTopa CANLLKOM
HW3KOEe ANSA BbIXO4HOIO HaNps»KeHMs MOAYNSA HEOHOBbLIX BbIBECOK, HO HEOH UMeEET yaapHoe
HanpspkeHne Bcero 90 BOMbLT M NO3TOMY KOHLAEHCATOP HE OOCTUIHET BbIXO4HOIO HanpshkeHms Gnoka
nuTaHus. Pe3ncTopbl npegHasHadYeHbl UCKYMTENBHO ANA NpoaSsieHUst Cpoka CnyX0bl HEOHOB, Tak
Kak ra3 B Tpybke cuUnbHO yaapseTcs B NepBy0 HAHOCEKYHAY nocne BKItoYeHns. ManoBeposTHO,
YTO NPOMNYCK 3TUX PE3UCTOPOB OKaXeT Kakoe-Nnbo CyLLeCTBEHHOE BNNSHWUE, HO B TAKOM criyyae
BKIIOYEHNE NX SABMSETCS TpMBMarbHbIM BOMPOCOM. BTOpon HEOH NUTaeT NnepBUYHbBIA NIEMEHT
pe3oHaHCHOro TpaHcdopmMaTopa, KOTOPbI MOKa3aH TOMbKO B YCMOBHOM CXeEMe Ha Auarpamme
BblLLE, MOCKOMbKY pa3paboTymk npeanonaraet, YTo NepBUYHbIA 3NeMEHT OeNCTBYET Kak
nepegaTymk 1 4To Nboe KONNYECTBO NPUEMHbIX KaTyLleK MOXHO UCNONb30BaTh B KaYecTBe
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OTAENbHbIX BTOPUYHbIX YCTPOMUCTB, HACTPOMB MX Ha TOYHYIO YacTOTY 3TON PE30HUPYIOLLEN
nepBUYKMN.

Ha Bugeo, 4EMOHCTPUPYIOLLEM 3Ty CXEMY, pa3paboTynmk 4EMOHCTPUPYET hnyKTympytoLiee
BbICOKOYACTOTHOE MNosie, KOTopoe pacnpocTpaHsieTcst Ha YeTbipe dyTa (1,2 M) BoKpyr KaTyLwku. OH
TaKKe OTMEYAET, YTO KaXablll HEOH B €ro PacrnonoXeHnn MOXET ObiTb 3aMEHEH Ha [Ba HEOHA
nocnegosareribHo. B TecTe, KOTopbI 9 NpoBer, 1 O6HapYXusl, YTO MHE HYXXHO JBa HEeOHa
nocrnenoBaTternibHO nepen KoOHAeHCAaToOPOM, YTOBbI NONYYUTb HENPEPLIBHOE OCBELLEHNE BLIXOAHOMO
HeoHa. Kpome Toro, oguH 13 AMofoB HY>XHO Oblflo NOBEPHYTb BCNSATb, YTOOLI OAMH GbI1 HanpasneH
K BXOAY, @ APYron - OoT Hero. He umeno 3HaveHus, Kakon anog b1 n3MeHeH, NOCKONbKy 0be
KOHurypaumm pabotanu. OnaTe e, obpaTtuTe BHUMaHUE, YTO 9Ta Npe3eHTaums npegHasHayeHa
TONMbKO AN MHPOPMaLUMOHHbIX Lienen, n HE pekomeHayeTcA, 4TOObLI Bbl HA CaMOM Aene co3ganu
OOHO M3 3TUX YCTPOMCTB. M03BONLTE MHE eLle pa3 NOAYEPKHYTb, YTO 3TO BbICOKOBOSILTHOE
YCTPOWCTBO CTarno elle 6onee onacHbIM 1M3-3a BKITOYEHNSA KOHOQEHCATOpa 1 OHO BMNOSIHE CNOCOOHO
Bac youTb, NO3ITOMY HE CTOUT ero CTpouTb. PaspaboTuunk npegnonaraert, YTo 370 peanuaaums
pasgena «nepegarynk» KOHCTPYKUUKM nepefaTtynka / HECKONbKMX NPUeMHMKOB [JoHa, NoKa3aHHOM
Hwxke. OgHako, Npexae YeM paccMmaTtpuBaTth 3Ty KOHCTPYKLMIO, €CTb OAMH BOMPOC, KOTOPbLIN
BbI3blBA€T MHOIO ANCKYCCUM Ha (popyMax, a MUMEHHO, eCNU LIeHTPanbHbIN OTBOA BTOPUYHON
KaTywkun L2 nogknoyeH K 3emne, Toraa crnegyeT yuuTbiBaTb 3Ty ANUHY NPOBOAA 3a3eMI1eHUs
4YacTbl YETBEPTU ANUHbLI KaTywkn L17? YTobbl rny6xe nayumTb 3Ty BO3MOXHOCTb, O4EHb NONe3Ha
crneayowasa uMtata u3 o4eHb YETKOro obbscHeHns pesoHaHca Prnyapaa Keuka B ero nateHte CLUA
7 973 296 ot 5 niona 2011 roga.

Tem He MeHee, NPOCTOM OTBET 3aKNKYaeTCA B TOM, YTO 41151 TOYHOrO pe3oHaHca Mexay OByMS
AnMHaMun nposoja (He3aBMCUMO OT TOro, HaMOTaHa JiM YacTb UM BCe 3TU AJIMHbI NpoBoAa
HaMOTaHbl Ha KaTyLLUKY), TOrga O4Ha AnvHa JormkHa 6bITb POBHO B YeTbIpe pasa bonblie apyron, a
B naeane v nonoBuHbl guameTpa. Ha o6omx KoHuax o6omx OTPe3KOB NPOBOMOKM AOMKHO BbIThb
BHE3anHoOe n3MeHeHne anameTpa npoBonokn n Puyapg obbacHAeT, noyemMy a1o Tak. Ho octasus
370 NoapobHoe 06bACHEHNE Ha JaHHbIM MOMEHT, Mbl MOXXEM UCMONb30BaTh 3TU 3HaAHUS Ans bonee
nogpobHOro 06bLACHEHNS BbilleyKa3aHHOW yNpOoLLEHHOM cucTemsbl. BoT cxema cHoBa:

[
Heon Heon :

[
High voltage h :
High frequency i1 |
Power Suppl c i |

PPY g —|_ et |

| L2
|

OueHb Ba)KHO OTMETUTb, YTO 3a3eMSIeHMEe He Tpe6yeTc;| N HECMOTPA Ha 3TO, NPON3BOOUTENIbHOCTDb,
nokasaHHas Ha BMAeo, BrneyaTnsieT. B 10 BpeMsA KakK 3a3eMrieHne MOXeT nojaBaTb CyLLEeCTBEHHYIO
MOLHOCTb B Lerlb, OTCYyTCTBUE HeobXxoaMMOCTUN AN BHELLUHEro MHTepcbeVlca ABNAETCA OrpOMHbLIM
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NPenMyLLECTBOM M NOTEHLMANbHO OTKpPbIBAET NyTb ANst AENCTBUTENBHO NOPTATMBHOIO YCTPOMCTBA.
[pyrum o4eHb BakHbIM MOMEHTOM sIBMsieTCs abContoTHas NPOCTOTa CXeMbI, B KOTOPOW
NCNONb3YHTCS TONBKO AELLEBbIE, NErkOAOCTYMNHbIE KOMMOHEHTbLI (M HE MHOTME U3 HUX
Heobxoammbl). Peanctopbl 4ns npoaneHns cpoka cnyobl HEOHOBLIX JTaMMOYek He NokasaHbl, HO
OHM MOTYT ObITb BKITHOYEHbI MPU KenaHUM U paboTa CXxeMbl CyLLIEeCTBEHHO He N3MEHSIETCS NPy
Hanmumm ux Tam. Ecnmn TpebyeTcs Gonee BbICOKOE UCKPOBOE HANpshkeHNe, TO MOXHO
ncnonb3oBaThb AABe UNM Goriee HEOHOBbIE NaMMbl NOCIeaoBaTeNbHO, FAe Ha 3TUX CXxemMax nokasaHa
TONbKO OAHa.

Cnefnyet OTMETUTb, YTO HWXKHUIM Mo NokasaH obpaTHbIM NO CPpaBHEHMIO C NpeablayLLen
AnarpamMmmMon. OTO CBSA3aHO C TEM, YTO NOKa3aHHbIM UCTOYHUKOM MUTaHUA ABRAseTcsa Nobor obLwmn
NCTOYHVMK NNTaHWUSA, KOTOPbIN YNpaBfisieT NPOCTOM BbIXOLHOW KaTYyLIKOW, KOTOpaa He umeeT
LEeHTpanbHOro OTBETBNEHMS. HEOHOBLIN UCTOYHMK Bonee paHHen guarpammbl, NO-BUAMMOMY,
nMmeeT ABa OTAeNbHbIX BbIXoAa, KOTopble, NpeanonoxXuTensHo, byayT He B cha3e apyr C ApYroMm,
MOCKOSbKY 3TO SIBNSAETCS OObIYHOW MPakTUKOW AN Moaynen apansepa HEOHOBbLIX 3HAKOB. Npun
XenaHuu ABa Avopa, nokasaHHble 30ecCb, MOryT ObiTb 3aMeHEeHbl ANOAHBIM MOCTOM U3 YETbIPEX
BbICOKOBOSIbTHbIX BBICOKOCKOPOCTHbIX JMOAOB.

[nnHa nposonoku L1 n L2 namepsaetcsa odeHb TOYHO, Ha4MHasa ¢ TOro MecTa, rge guameTp
NPOBOSIOKN BHE3AMHO MEHSAETCS, KaK NOKa3aHO KPacHbIMU NYHKTUPHBIMU NTUHUAMU. [nuHa nposBoga
L2 poBHO B YeTbipe pa3a 6onblie anvHbl npoeoga L1, a agnameTp nposoaa L2 paBeH nonoBuHe
AnameTpa nposoga L1.

Kakon anuHbl npoeog L1? Hy, kakon anuHbl Bbl 661 XoTenn? 3To MoxeT 6bITb ntobasn anvHa,
KOTOPYHO Bbl XOTUTE U pagauyc KaTyLku L1 MoXeT ObiTb No6ON, Kakon Bbl XOTUTE. DKCNEepTbl
TeopuK CKaxyT, YTo KaTywka L1 gormkHa pe3oHMpoBaTh Ha YacToTe NuTakrLen e€ MOLHOCTH.
OTnn4YbHO, XOPOLLO ANl HUX, TOBOPIO S, MO3TOMY NOXanymncra, CKaxknte MHe, YTo 3TO 3a YacToTa.
OTO He BydeT YyacToTa UCTOMHUKA NUTaHKUSA, Tak Kak oHa OyaeT nsameHeHa, no KpamHen mepe O4HOM
N3 HEOHOBbLIX Namnoyek. MTak, kakyto YactoTy byaet npon3sBoanTb HeOHOBaga namna? [axe
npon3BoauTernb He CMOXET ckasaTb BaM 00 3TOM, MOCKOSbKY MeXAy OTAENbHbIMU flamMnoYykamu,
KOTOpble NPeAnonOXUTENbHO MAEHTUYHbI, CYLLEeCTBYET AOBOMbHO 6onbLLon pa3bpoc.

Ha camom gene, 9T0 HE MMEET HUKAKOro 3Ha4YeHUs1, MOTOMY YTO KaTywwka L1 (v kaTywka L2, ecnn
Bbl X TOYHO U3MepSEeTE) UMeeT CBOK COBCTBEHHYHO PE30HAHCHYIO 4acToTy 1 OHa Byaet
BUBpUpPOBaTHL Ha 3TOW YacTOTe, HE3aBUCMMO OT TOrO, C KaKoM YacToToM OHa nutaeTcd. KaTywika
pe3oHMpYeT NOYTU TaK Xe, KakK KONoKon npu yaape. HeBaxHo, Kak CUbHO Bbl yaapsieTe no
KOMOKOMy 1nu Kak 6bICTpO Bbl €ro yaapsieTe - KOSTOKOS 3a3BOHUT € COBCTBEHHOM YaCTOTOW. Takum
obpasom, kaTywka L1 6yneT pesoHnpoBaTh Ha CBoew COBCTBEHHOM YacToTe, HE3aBMCUMO OT TOro,
C KaKOW CKOPOCTbIO JOCTUraoT MUKK HaNpsbKeHUs, nopaatowme eé n nockonbKy Katywka L2 6eina
TWaTenbHO CKOHCTPYMpOBaHa Tak, YTOObl MMETb TOYHO TaKyo Xe YacToTy, OHa Oyaer
pe30HMPOBaTb CUHXPOHHO C KaTyLukomn L1.

370 03HavaeT, YTo ANMHa NpoBoAa ANs KaTyLwku L1 aensetca BbIGOpOM CTPOUTENS, HO KaK TONbKO
aTa AnvHa BblOpaHa, oHa onpeaenseT ANVHY NpoBoaa Ans KaTywku L2, Tak Kak oHa poBHO B
yeTblpe pa3a 6orblue, eCN TONbKO CTPOUTENb HE PELLMTCS UCNOMb30BaTh YCTPOWCTBO C HAMOTKOW
L2 kak no 4acoBoW CTPerke, Tak U MPOTMB YacOBOW CTPErKM U B 3TOM Crly4Yae Kaxaasi NnonoBuHa
kaTylwku L2 6yneT B yeTbipe pasa Gorblle ANUHBI NpoBoaa B KaTyluke L1, Hanpumep BOT Tak:
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10 % UFS408
e

i

Neon Heon ::
High voltage 4 x L1

High frequency L1
Power Supply -|T: w4 % L1 J__

CUWY or
oW .

T
10 % UF5408

NmenTte B BUAY, €cTb ewwé oanH baktop, KOTOpbIN creayeT yunTbiBaTb Npu Bblibope Hanbonee
yao6Hon anuHbl nposoaa Anga L1 n aTo konnyecTBo BUTKOB B KaTyLwike L1. Yem 6onblue
COOTHOLLEHNE MeXay BUTKamu B L1 1 BUTKamn B L2, TeM BblLLE MOBbILLIEHNE HAMPSXKEHUS,
co3gaBaemoe TpaHcdopmatopom L1/ L2 n nomHuTe, 4To AnnHa L2 doukcnpoBaHa OTHOCUTENbHO
AnuvHbl L1,

NTak, BO3BMOXHbIN CTUIb CXEMbl MOXET ObITb:

10 % UFs40z Neon  Meon

L1 L1 IFS4085
4 X 4SS 4
High voltage 1 L1 L1 D

High frequency L1 Eé T

Power Suppl C
¥ |
10 % UF5408

4 %L1 + SUDDEN CHARGE N
WWIRE DISMETER

e
GREAT DANGER HERE !! 10 UFs408

ECTb HECKOMbKO BaXKHbIX MOMEHTOB, KOTOPbIE HY>XHO 3anoMHUTb. OAWH N3 HUX 3aKMN0YaeTCs B TOM,
YTO AOMKHO ObITb BHE3ANHOE N3MEHEHNE AnamMeTpa NPOBOSIOKN Ha 060X KOHLAX KaXKAOW KaTyLLKK
L1 n Ha KoHUax Kaxgow kaTywkn L2. Ecnu ero He ByaeT, To AnuHa coeguHMTENbHOro Nposoaa
OyaeT CocTarnATb YaCTb KaTyLUKN U €CNN eCTb HEKOTOPbIE UBMEHEHUA B AUAMETPE, HO He
BornbLuMe, TO HUKTO HE CMOXET NMPeanoNnoXnTb, Kakon ByaeT AnvHa pe3oHaHCHOro npoBoaa Ans
3TOM KaTyLWKN. MOXET ObITb CTONBLKO MOHMXKAOLLMX N30MUPYIOLLNX TPAaHCEOPMaTOPOB C
BO34YLIHbIM cepaeyvHmkom L1/ L2, ckonbko Tpebyetcs n oHM He A0mKHbl ObiTb 0COBEHHO
6onbWUMM NN 4OPOrNMM.

Cospatenb aTon cxeMbl cobpan eé BCero 3a HeCKONMbKO MUHYT, UCNOSb3Yst KOMMOHEHTLI KOTOpbIe
ObIN NoA pyKOK, BKIOYas KOHAEHCATOP MUKPOBOJSTHOBOM NeYvn, NoMeveHHbIn bykBon «C» Ha
AnarpamMmmax Bbllle. OTOT KOHAEHCATOP M30NIMPOoBaH ¢ 06enx CTOPOH UCKPOBLIMW paspsigHUKaMun
HEOHOBbIX fTaMn U NO3TOMY OH HEe OKaXXeT MOANMULMPYIOLLETO BO3AENCTBUSA HA PE30HAHCHYHO
YyacToTy NoboKr 13 KaTyLlek B 3ToN Lenn. Ho 04eHb BaXXHO NMOHMMAThL, YTO SHEPTUS, XPaHSLLAACS B
9TOM KOHAEeHcaTope, MOXET U YObET BaC MrHOBEHHO, €CNW Bbl NPUKOCHETECH K HEMY, MO3TOMY
No3BOSbTE MHE elle pa3 NogyYepKHYTb, 4TO aTa uHdopmauus HE aenseTtcsa pekomeHgaumen K
TOMY, YTO Obl JENCTBUTENBHO NOCTPOUTL 3TY CXeMy. BbIXO4 MOCTOSIHHOIO TOKa U3 CXEMBbI
npegHasHavYeH aAng nMTaHusa cTaHgapTHOrO MHBEPTOpPa, KOTOPLIN B CBOK odepeab Byaet cnocobeH
NUTaTb BbICOKOBOJILTHbIN BbICOKOYACTOTHbIWM BXOAHOW reHepaTtop.

MocnegHnin MOMEHT 3aKnNoYaeTcsi B TOM, YTO Kak NokasaHo B BMAEO, Konebntoweeca MarHMTHoe
nosie cosgaBaemMoe KaTywkon L1, MOXeT NuTaTb HECKOSbKO OANMHAKOBBIX KaTywek L2, naBas
HECKOITbKO AOMOMHUTENBHbIX BbIXOOHbLIX MOLLHOCTEN, MPY 3TOM HE yBENnYnBasi BXOAHYHO
MOLLHOCTb, MOCKOSIbKY CBSI3b SIBNSAETCA MarHUTHON N HE UHOYKTUBHOW, KaK YIOMUHANOCh paHee B
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aTton rnase. OBpaTnTe BHUMAHUE, YTO HU K KaTywke L1, HM K KaTyLlke L2 He NoaKmoYeH
KOHOEeHcaTop, NO3TOMY pe3oHaHC 0BYCroBEeH UCKMYNTENBHO ANMHOM NPOBOAA M ANS TOro YTo0bl
Kaxkgas napa katywek L1/ L2 pesoHupoBanu BMecTe, He TpebytoTcs 4Oporne BblICOKOBOSILTHbIE
KoHaeHcaTopbl. OAMH U3 BO3MOXHbIX BAPMAHTOB MOXET ObITb TaKUM:

High voltage L1 LIF 5408
High frequency
Power Supply
L1 L1 LIF 5403
4y 4
L1 i DC
L 1.

[oe nokasaHbl ABe KaTyLlku L2, coeanHEHHbIE BMECTE ANS YBENMYEHUS BbIXO4HOW MOLLHOCTU. JTa
CXema UCnonb3yeT HeJopPOrne HN3KOBOSbTHbIE KOMMOHEHTbI AN BbIXOAHbLIX KackadoB U HET
OYEBUAOHbIX OrpaHNYEeHNI Ha KONMMYECTBO BbIXOOQHOW MOLLIHOCTU, KOTOPOE MOXET ObiTb 06ecneyeHo.
MockonbKy Lenb paboTaeT C BbICOKOW YacTOTOW NOBCEMECTHO, HET 0cobor HEOBXOANMOCTU B TOM,
4YTOObI PU3NYecKn pasmeLlatb AONONHUTENbHbIE KaTyLWKn L2 BHyTpuM KaTywku L1:

L2 L2 L2

L2
L2

OpaHako 3To YCTPOMCTBO MOXET UMETL NPEUMYLLECTBO B TOM, YTO AfIMHA NpoBoAa KaTyLwku L1
Bonblue, YTO B CBOK oYepenb YBENMYMBaAET ANNHY NPOBOAA KaXXaAow KaTyLwkun L2 (B 4eTbipe pasa
BonbLe). 310 AaéT BonbLYO MOBKOCTL NPU NAHNPOBAHNN OTHOLLEHNSA BUTKOB TpaHcdopMaTtopa
L1/ L2. lNoBbIWEHNE NNK NOHMXKEHNE HANPSXKEHMST 3TOrO TpaHcdopmaTopa NpPonUCXoaunT B
COOTHOLLIEHUN BUTKOB, HECMOTPS Ha TO, YTO 3TO HE MHAOYKTMBHAs CBSI3b U NOSTOMY CTaHOapTHas
TeXHONornsa TpaHcopmaTopa He NPUMEHSAETCS.

Korga Bbl BbiGMpaeTe YMcno BUTKOB M AnaMeTp KaTyLwkn angd L1, aTo Takke gaeT AnuvHy nposoga
L2. YTo6bl NONy4YnTh XenaeMoe BbIXOQHOE HanpsikeHue, ecnin BO3MOXHO, TO HeoBxoaumo 4Tobb!
KO3 PMUMEHT NOHMXKEHMS coCTaBnsan 46:1, BamM HY>XHO B 46 pa3 yBenn4mMTb Yncno BuTkos L1 Ha
KaTywke L2. 3To 03Ha4aeT, 4YTo Bbl 3HaeTe ANIMHY NpoBoAda W KONMYECTBO BUTKOB, TpebyeMbiX B
kaTywke L2. Ho, nockonbky AnvHa kaxgoro sutka 6yaet B 3,14159 pa3 6onblie gnametpa, U3
3TOro CrielyeT, YTO UCKOMbIM UaMeTpoM ABNSETCA ANvHa NpoBoAa Ha BUTOK, AeneHHas Ha
3,14159. MpoBoa pacnosnoXeH ceepxy TpyObl, HA KOTOPYIO OH HAMOTaH 1 NO3TOMY UMeEeT 6oNbLUMIA
AnameTp Ha OfHY TOMWMHY NpoBOAA, MO3TOMY pacyYETHbIV AnameTtp Tpybbl Heobxoammo
YMeHbLLNTb Ha oAuvH AnamMeTp npoBoga. Hanpumep, ecnu anuHa Ha obopoT coctaengaeT 162 mm, a
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AnameTp npoeoga - 0,8 mm, To anameTp Tpybbl ByaeT 162 / 3,14159 - 0,8, uto coctaBnsieT 50,766
MM (4yTb Bonee AByX AIONMOB).

Tenepb no noeogy 06bsCHeHUA Puyapaa pe3oHaHCHOW YacToTbl Nilobon AnnHbl NpoBoaa:
«YeTBEpPTLBOMTHOBOM» pe30HAHC; NMOCTOsAHHbIE ANEeKTPOMarHUTHbIE BONMHbI »

OanH 13 gByxX OCHOBHbIX TUMOB 3SIEKTPUYECKOro pe3oHaHca Ha3blBaeTCs 34eCb YeTBEPTbBOSTHOBbLIM
pe30HaHCOM. OTOT TUM pe30HaHCca NOYTU NOMHOCTLIO 3aBUCUT OT AfMHbI 3ArieMeHTa nposoaa. o
NpUYYMHaM, ONUCaHHbLIM HUXE, eCNN OTPE3OK NN AfIMHA NPOBOSIOKM COCTaBNSAET OOHY YeTBEPTb
ASNNHbBI «BOJSTH HANPSKEHUSI», KOTOPbIE NPOXOAAT MO NPOBOAY, TO HABOP «OTPAKEHHBLIX» » BOSH
Oynet gobaBneH K n3nyyaembliM BOSIHAM B CUHXPOHM3MPOBAHHOM BbipaBHUBaHMK, KOTOPOE
co3faéT boree CUnbHbIE « HaNOXeHHbIE BOSHbI ».

CoO0TBETCTBEHHO, NOHNMaHNE heHOMEHa «4eTBEPTb BOSHbI» UK “quarter-wave” NOMoOXeT
YuTaTento NOHATb, KaK MPOCTON U JIErKO KOHTPONMpyeMbl (bakTop (Takomr Kak AfMHa NPOBOSTIOYHOWN
NeHTLI, KoTopas ByaeT Ncnonb3oBaTbCa AN POPMUPOBAHNSA CNINPANbHOM KaTyLLKN) MOXET NOMOYb
co3faTb «4eTBEePTb-BOHOBOWM » PE30HAHCHbIN OTKIMK, KOTOPbIA CO34aCT TUMbl SNEKTPOMAarHUTHbIX
UMMNYNbCOB U NOMEN, Ha3biBAEMbIXK CTOSHYUMUN BOSTHAMMN ».

CKOpOCTb, C KOTOPOM UMMNYNbC HaNPsXKeHMs NnepeaaeTcs Yepes MeTanmyeckyto NpoBOIIOKY,
4ypes3Bbl4alnHO BbicOKa. 1o CcyTu, 3TO TO e caMoe, YTO U CKOPOCTb CBETA, KOTopas npeogonesaeT
300 munnnoHos meTpos (186 000 munb) 3a OAHY CeKyHAY (3TO pacCTosiHMe ByaeT oKpyXaTb
3emnto bonee 7 pas).

Ecnu anuHy BonHbl (B METpax) YMHOXNUTb Ha 4acToTy (LMKIOB B CEKyHAY), pesynbratom byaet
ckopocTb ceeTa, 300 MUNIMOHOB METPOB B CekyHAy. CrnegoBaTenbHo, AfMHA BOMHbI HANPSXKeHUs
nepemeHHoro Toka (AC) Ha onpefgeneHHon YacTtoTe Byaet CKOpOCTbIO CBETa, AENEHHOM Ha
4acToTy.

[MoaTomy, ucnosnb3ysa NPOCTOe AeneHne, eCnn NnepeMeHHoe HanpsxeHne pabotaeT Ha YacToTe 1
merarepy (ML), 4TO cocTaBnNAET MUNIIMOH LMKITOB B CEKYHAY, TO «ANMHA BOSTHbI» Ha 3TOW YacToTe
6ynet 300 meTpoB. Ecnn nonosuHa YacTtoTel ctaHoButcsa 500 kunorepu, ANvHA BOSHbI CTAHOBUTCSA
BABoe bornblue (600 MeTpoB); 1 ecrniv YacToTa yBenMuYnTCA 4o 2 Mmerarepl, AfMHa BOMHbI ynagaéT ao
150 meTpos.

CnenyeTt OTMETUTb, YTO TEPMUH «LIMKIbI» - 3TO TO, YTO Y4YeHble Ha3blBaloT «6e3pasMepHoN
eanHMLen», KoTopasi BbinagaeT U 3aMorikaeT, koraa apyrue dpusmdeckme TEPMUHbI YMHOXAKOTCS
Unu genarcs.

Mpun yacToTtax nepemeHHoro Toka 10 kL Mnn Bbilwe, 0bLLMe CChINKN Ha HanpshkeHne nepemMeHHoro
Toka (AC) HauMHaoT NCNOMb30BaTb APYron TEPMUH, KOTOPLIN SBMSIETCA «pagno4acToTHbiM» (PY)
unu (RF) HanpskeHnem. CooTBeTCTBEHHO, PY-HanpsikeHne senseTcsa gopmMon (Mnu
NOAMHOXECTBOM) NEPEMEHHOIO HanNpshKeHust, KoTopoe paboTaeT Ha YactoTax cBbiwe 10 klu. PY-
reHepaTopbl NIerko AOCTYMHbI U NPOAAKTCS MHOTMMW KOMMAHUSIMWN, KOTOPbIE MOXHO NEerko HamTu ¢
MOMOLLIbIO MOUCKa B UHTEPHETE, ucnonb3ysa TepMmuH «PY-reHepatop» unu “RF power generator”.
Hanpumep, Hotek Technologies Inc. (hotektech.com) npogaet asa PY-reHepaTtopa, Ha3biBaemble
mogensamu AG 1024 n AG 1012, kotopble MoryT obecnevvBaTb BbIXOAHYH MOLLHOCTb Ha YacToTax
B AnanasoHe ot 20 kl'y, go 1 MI'y; Moaenb 1012 nmeet BbixogHyto mowiHocTb 1000 BT, a moagenb
1024 - 2000 BrT. BbixogHyto YactoTy ntoboro Takoro BY nctodHvka nutaHnsa MOXHO perynupoBatb U
«HacTpamBaTb» Ha BeCb AnanasoH paboumnx 4acToT, NPOCTO NOBOpPaYMBas PyyKkM UM MaHUMYNUPYS
APYrMMK anieMeHTaMm yrnpasreHns B UICTOYHMKE NMUTaHUS 3TOro Tuna.

B npoBoge, numetowemM UKCMPOBAHHYIO U HEM3MEHHYHO AMNMHY, CaMblii NpocTon cnocob co3naTtb
«CTOSIHYHO BOSMHY» - 9TO OTperynupoBaTtb PY-4acToTy, nanyvyaemyt UCTOYHUKOM MUTaHUS C
perynmpyemMon 4acTtoTon, Noka «HaCTpPoOeHHasA» YyacToTa He co3facT AJSIMHY BOISHbI, KoTopas B 4
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pasa 6ornblue Yem NpoBog. DTOT NPUHLMIM XOPOLLIO N3BECTEH PU3NKAM N ero 0BbIYHO Ha3bIBaOT

«4EeTBEepPTbBOSIHOBbIM» NMoBedeHNEM, NMOCKOJIbKY AJTMHAa OTpe3Ka rnpoBoa A0J1>KHAa COCTaBIIATb OOHY
4yeTBepTb OJIMHbI BOJIHbI. |_|OCKOJ'Ibe ana gaHHoro |/|306peTeH|/|;| BaXXHbl NPUHUUMbI NeXxawne B ero

OCHOBE, OHW NPOUIITIOCTPUPOBaHLI B BUAE Cepumn YepTexen, npeacrasneHHblx Ha Fig.1-4, Bce us

KOTOPbIX XOPOLLO U3BECTHbI U3 YPOBHSI TEXHUKM.

Fig. 1

AC \-//\ Fig. 1A Emitted waves

[

e

AC /\ Fig. 1B Reflected waves

/ | o —

"'Fleak nﬁdes" "NLF“ ﬁﬂdesu
.1 T
4 A\ /4 4 4 Fig. 1C Superimposed
AC i YN . ' “standing waves®
' - ' i L (heightfintensity/strength
\ ' A v ¥ will be additive)

Ha Fig.1A nokasaHa ngeanuanpoBaHHas fiMHa BOMHbI NEPEMEHHOI0 HanpsKeHus!, n3obpakéHHas

CYHycOMaanbHOW BOSTHOW, KOTOpasi NnepeaaéeTcs OT UCTOYHUKA NepeMEHHOro Toka (MokasaH
KPY>KKOM Ha JIEBOM KOHLE rOpU30HTalNbHOro NPSIMOro NpoBoAa) Ha «BXOAHOM» KOHeL, NPOBOAaA.
BonHbl HanpsixkeHWs1 NPOXOAAT Yepes NPOBOL BMNpPaBo, Kak Noka3aHo cTpenkon 6noka Ha Fig.1A.

Korga BOMHbI 4OCTMraloT KoHUA npoeoada, OHU HE MOIyT NOKNHYTb NPOBOA (I'IO KpaIZHeVI Mepe, HE B

YNPOLLEHHOW 1 «naeanbHONy cucTemMe, Kotopas npegronaraeTcs U UCNonb3yeTcs 34echb Ans
06bSACHEHWsI NpUHLMNA TOro, Kak NPOCTON NPsSIMON NPOBOA, MOXKET CO34aTb CTOSYYHO BOJTHY).
CnepoBaTenbHO, BOfHA HanpsbkeHns byaet acheKTUBHO «NpbiraTb» UMM «OTPaXKaTbCs» OT

KOH4YMKa rnpoBoaa 1 «oTpa*KeHHaA BOJTHa» Ha4HET pacCrnpoCTpaHATbCA Ha3an rno npoeoay, npoxogd

B MPOTMBOMONIOXHOM HanpaBfeHnn, Kak ykazaHo 6rok CTpernkon ykasbiBaroLlen Bneso Ha Fig.1B.

N3-3a 3aKOHOB COXPaHEHUS1 IHEPTUM, OTPaXKEHMS U «0BpaTHbIE NepPEMELLEHNSI» BOSH 3TUX TUMOB,

KOra OHM OTpaXKaloTCs OT KOHYMKa NPoBoAa, Ha CaMoM [erne A0BOSbHO XOPOLUME U A0BOMbHO
3 heKTUBHbIE, Kak 00CYKAaeTCsi HXKe, NMPU YCNOBUM YTO KOHYMK NPOBOAA HE UCMYCKaET UCKP,
[lyroBbIX paspsigoB Unu apyrmx opm «yTEUKU» SIEKTPUYECKON SHEPTUN.

CooTBeTCTBEHHO, Ha hur. 1A n3obpaxkeH Habop «U3ny4vyaemMbiX BOMHY, OBUXKYLLMXCA BNpaBo, a Ha

dur.1B nsobpaxeH naeanmampoBaHHbIN HAOOP «OTPAKEHHLIX BOSHY», ABUKYLLIMXCA BNEBO BAOMb
TOro e nposoja.

Ha ¢our.1C nokasaHo 4TO npoucxoguT, korga o6a Habopa BOSH (M3nyyYaeMblX U OoTpaXkaeMbliX)

HaknagblBalTCs Apyr Ha apyra. MNMockonbKy ABa Habopa BOSH ABMXKYTCS C O4MHAKOBOW CKOPOCTLHO,

a TaK Kak OHW MMEelT OANHaKOBY ANVHY BOSHbI, NPY CMOXEHUM OHM ByayT co3naBaTth LWA6IoH
«CTOSAYEN BOMHbI». Kak MOXHO yBuaeTb 13 pucyHka 1C, BOonb ANWHbI NnpoBoaa 6yaeT MHOXECTBO
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MeCT, KOTOPbl€ MOXXHO Ha3BaTb «MUKOBbIMW y3J1aMn», rae HanpaxeHne nepemMeHHOro Toka
OOCTuUraet cBoero MakCnumyma.

B mecTe Ha nonnyTn Mexay napon CMEXHbIX «MUKOBbIX y3noB» OyaeT MecTo, KOTopoe MOXHO
Ha3BaTb «HYNEBbLIM Y3MIOM» UNKN «zero nodey, BNaguHOW UNn y3rnom BrnaanHbl Unu nogobHbIMK
TepMuMHaMn. B Kakgom «HyrneBOM y3ne» HanpsbkeHne nepemMeHHOro Toka, noxoxe He byaet
konebatbca BoO6LLE. DTO yHacTkM BOOMb ANUHBI NPOBOAA, rAe KaXabl «MONOXUTENbHBINY MUK
(cospgaHHbIM CMHYCONOOM, ABWXKYLLIENCSA BNpaBo) OyaeT ypaBHOBELLEH N CMELLEH «OTpULaTENbHbIM
MUKOM» C TOYHO TaKOM e BbICOTOW, MPOXOASLLEN C OOMHAKOBOW CKOPOCTLIO BIEBO.

B pesynbraTe 3TOT TUM peakumy BHYTPU NPoOBOAA CO3OAET «CTOSYYHO BOMHY». ECnv MrHOBeHHoe
HanpskeHne N3MepsieTcs B «HYNEeBOM y3ne», MOXET NokasaTbCsl, YTO HUYEro He NPOUCXOAMUT C
TOYKM 3peHust konebaHust HanpsikeHusi. Kpome Toro, «HyrneBow y3en» He ByaeT nepemeLatbcs no
ANVHEe NPOBOAA; BMECTO 3TOro OH ByaeT cToATb Ha MecTe.

OTO MOXHO NPOAEMOHCTPUPOBaTh B KaTyLLKe, UCNOSb3ys «3a3eMSeHHbIN NPoBOA» ANA NPOBEPKU
HanNpPs>KeHU Nno AnuHe KaTyLwku. Ecnv «3asemneHHbI NpoBoa», COeAUHEHHbI C BONIBTMETPOM,
ncnonb3yeTcs ANS NMPUKOCHOBEHUS K MOBEPXHOCTAM pAa Uil B HENM30NMPOBAHHOW KaTyLUKe
(Hanpumep, KaTyLLKe N3 TOHKOW MeaHOW TpyOku, 06epHYTOM BOKPYr NIacTUKOBOW LUINHOPUYECKOM
dopmbl, Kak ncnonbdyercs B 6onbLnx TpaHcdopmaTopax, UCnonb3yemblx nobutenamm ans
co3flaHuna «KaTylwek Tecnay, KoTopble ByayT nanydatb 6onbLne U BU3yanbHO BrnevaTnstowme
aneKkTpudeckue gyrn), «McnbiTaTenbHbIi NPOBOA» HE OBHAPYXUT BUAMMOrO HaNpsKeHUst Ha
HyneBOM Yy3rie, KOTopbl ByAeT BO3HMKaTb B KAKOM-TO KOHKPETHOM MPOMEXYTKe KaTyLiku. Ha
APYrov CTOPOHE KaTyLLUKN «M3MepPUTENbHbIN NpoBoa» Byaet obHapyxumBaTb NeEpeMEHHOE
HanpsKeHne, KOTOpoe B [iBa pa3a MpeBbILAEeT CUY U MIHTEHCUBHOCTL HANPsKeHUs1, UCNYyCKaemMoro
NCTOYHMKOM MUTAHUA.

Ecnn HanpskeHne namepsaeTca B «MMKOBOM y3rey, HanpskeHne OyaeTt genatb TO, YTO MOXHO
HasBaTb MCMOMb3ys 0bLleynoTpedbuTenbHble UM HenpogeccuoHarnbHble TEPMUHBI,
«nonHomacLTabHbIn Byru-Byrn». YpoBHM NEepeMeHHOro HanpsikeHus OyayT nepemMelLaTbcs B3ag v
Brnepen mexay: (i) 04eHb BbICOKUM U MHTEHCUBHbBIM NOSOXUTENBHbIM HanpsXXeHnewm, (i) oanHaKoBo
WHTEHCUBHbLIM OTpULATENbHBLIM HanpsbkeHeM. Ha aTo ykasbiBatoT «My3blpbKOBbIEY» (POPMbI,
nokasaHHble BAONb NpoBofokn Ha Fig.1C.

«lMy3blpn», nokasaHHble Ha Fig.1C, cMOryT NnoMo4Yb KOMY-TO MOHATL, KaK CO34alnTCs CTosiume
BOJIHbI M KaK OHWM OENCTBYIOT CMHXPOHHO. OHAKO Ha 9TOM YepTexe He nokasaH apyron pesynbrar,
KOTOPbLIM OYEHb BaXKEH ANs TOro, Yero Ha caMmoMm Jernie NponucxoanT B ctoa4vein BonHe. [1nga uenen
OnucaHna N aHanusa Ha 3TOM BBOAHOM YPOBHE CUCTEMA MOXET CYMTaTLCA «MaearnbHON», Y4TO
nogpasyMeBaeT uaearnbHoe «3epKanbHOe 0TOBpaKeHMe» OTPaXKEeHUS KaXKaoW BOMHbI OT NpaBoro
KOHUa npoBoga. «MaeanbHasa» cuctemMa Takke nogpasyMeBaeT, YTO Ha NIEBOM KOHLIE NpoBoAa, rae
pacrnonoXeH UCTOMHUK NMUTaHUS, HUKaKUX OTPaXeHUN He MPOUCXOAUT N BCA aKTUBHOCTb
«OTpaXkeHHbIX» BOSTH MPOCTO NpekpallaeTcs. B peanbHbIX cxemax 1 NpoBogax 3Toro Tmna,
drakTUYECKM BO3HUKAIOT OTPaXKEHNSA BTOPOro U TPETLENO NOpsiAka U OHU UCMNONb3YHTCS ANs
AanbHenwero yBennyeHusi Npo4YHOCTM N BbIXOLAHOW MOLLHOCTM CUCTEM 3TUX TUMOB; O4HAKO 3TU
AONONHUTENbHbIE (aKTOPbl U «FApMOHUKMU» CregyeT UrHopMpoBaTh A0 TeX Nop, noka He ByayT
NPOLUTYAMPOBaHbI M NOHATLI OCHOBHbIE MPUHLMMBI CUCTEMbI TaKoro Tuna.

B npeanbHom cucteme, Korga oTpaxEHHbIe BOMHbI (MAyLLMe BNEBO, B CErMeHTax NpoBOAOB,
nokasaHHbIX Ha Fig. 1) «HaknaablBaoTCs» Ha U3ryvyaeMble BOMHbI (pacnpocTpaHsoLmecs
BMpaBO), «MUKOBOEY» MONOXUTENbHOE HanpsKeHne, Kotopoe ByaeT MrHOBEHHO AOCTUIHYTO B CaMOoM
BbICOKOM TOYKE KaXKOoro «ny3blpsi», NokaszaHHoro Ha Fig.1C, npon3onaeT korga nonoXuTenbHbIn
MYK N3rny4aeMomn BOIMHbI MepeceyéT NOoNOXUTENbHbIN MUK 3epKanbHOro N306paxxeHns OTpaXeHHON
BOJSTHbI, ABWXYLLENCS B NPOTUBOMNOMNOXHOM HanpasreHun. CooTBETCTBEHHO, Korada 3T ABa
3HaYeHMS «MNOMOXUTENBHOMO NMKa» CKNaabIBaloTCa APYr C APYroM, MTHOBEHHOE MOSTOXUTESNbHOE
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NMMKOBOE HanpshKeHWe koTopoe byaeT BO3HMKaTb B NpoBoae, Oyaet hakTnyeckn Bosoe
WHTEHCUBHEE, YEM HaNPSKEHME «MOSNTOXKMUTENBHOIO NUKay, N3nydaemoe NCTOYHMKOM NUTaHUSA
nepemMeHHOro Toka. Yepes MrHoBeHMe B 3TOW TOMHOW TOYKE Ha 3TOM y4acTke npoBoga byaer
CO3[aHo oTpuLaTenbHOE NMKOBOE HanpshXXeHue, kKoTopoe ByaeT cyMmmon (i) oTpuuaTesnbHoro
MMKOBOIO HanpsiKeHUsl, NCMyCKaemMoro NCTOYHUKOM NuTaHus U (ii) oTpuLaTensHOro NMKOBOro
HaNpPsPKEHMA OTPaXKEHHOW BOSHbI TaKke NPONAET CKBO3b NIEBYI0 CTOPOHY. B 9TOT MOMEHT, Korga atu
ABa oTpuuaTenbHbIX NMUKOBbLIX HanpshXXeHns aobaenaTca apyr K apyry, MrHOBEHHoe
oTpuuaTenbHOE HanpskeHne, koTopoe byaeT BO3HMKaTbL B NpoBoae, OyaeTt B ABa pasa
WHTEHCMBHEE, YEM «OTpULIATENBHOE MUKOBOEY HanpshkeHne, reHepnpyemMoe MCTOYHUKOM MUTaHUS
nepemMeHHOro Toka.

Bonee TouHOe 1 penpe3eHTaTUBHOE BU3yarbHOE N306paxeHne «CTosiYel BOMHbI» B NpoBOAe
dhakTnyeckm nokasano Gbl BbICOTY NMMKOB B ABA pa3a Bbille, YeM MUKU N3TyHaeMblX BOSH
HanpspKeHMA N OTPaKEHHbIX BOSH HanpshkeHns. OgHako Takoe n3obpaxeHne MoXeT couTb nogen
C TOKY, NO3TOMY OBbLIYHO HE NMOKa3aHO Ha PUCYHKaX «CTOSIUYMX BOSHY.

CoOTBETCTBEHHO, MTHOBEHHbI OTKINK B NPOBOAE, B MECTE Ha MONMNyTU MeXay ABYMSI «HYNEeBbIMM
y3namuy, BbINOSIHAET TO, YTO CNpaBeasiMBo 1 NPaBUIlbHO MOXHO Ha3BaTb «4BOWHOW ABOWHOWN Byru-
BYI1 C NonHbIM HakroHom» unn “the full-tilt double double boogie”. ®pasza «4BONHON ABOMHONY
(NnpumMeyvaHue, B KOTOPOM COLEPXKUTCS HE OOWH, a ABa «4BOVHOW») bbina gobasneHa Kk aTon pase
no ABYM MpUYMHaM:

(i) nogYepkHyTb TOT GaKT, UTO KaXAblM MUK HanNpskeHUst (MakCuMarnbHO NONOXUTENbHBIN U
MaKkCMMyM OTpuuaTenbHbIn) Oy4eT B ABa pa3a CUrbHee U BABOE MHTEHCUBHEE, YeM
MaKkCUMarbHbI€ MONOXUTENbHbIE N OTPULATENBHBIE MUKOBLIE HAMPSPKEHUS, N3nyYyaeMble
NCTOYHMKOM NMUTaHUSA; a Takxe,

(ii) ykasaTb, 4TO YacToTa HaNOXeHHbIX «Ny3blPbKOBY, NOKa3aHHbIX Ha our.1C, Ha camom gene B
ABa pa3sa bbICTpee, YeM YacToTa LuKIia NnepeMeHHoro Toka, 13fy4aeMoro UCTOMHUKOM MUTaHUS,
Kak onmcaHo Hmxke. Pe3ynbraT «y4BOEHHOW MHTEHCMBHOCTM» NPSAMO COMOCTaBUM C TEM, YTO YBUAUT
Habnoaartens, ecnv 6onbLIOe 3epKano NOMECTUTh 3a JTaMMNOYKOM B TEMHOM KOMHaTe. 3epkano
3(pPEeKTUBHO COXpaHAET KOMHATy TEMHOW MOBCIOAY 3a 3epKariom, No3TOMY B HEN He NponCXoauT
«Marm4eckoro yaBOeHUs» CBETA; YTO HapyLLno 6bl OCHOBHOW 3aKOH COXpaHeHus aHeprun. Bmecto
3TOro 3epKasno OTBOAUT CBET OT 3aHEN CTOPOHbI 3epKana u COXpaHSAEeT HEPrmo CBeTa Ha
oTpaatloLLen cTopoHe 3epkana. Jllobown, KTo CTouT nepen 3epkanom, yBuauT Ase BUaUMbIe
namnoykn. O6e 3T Nnamnoyku (opurMHanbHas namna n oTpaxxeHHoe n3obpaxeHune) 6yayT NMeTb
OOVHaKOBYIO SIPKOCTb (eCnu 3epkano naeansHo). CrniegoBaTternibHO, 3epkarno yaBOUT MHTEHCUBHOCTb
3Hepruu cBeTa, gocTuratoLlen HabnogaTtens.

ToT Xe cambi 3hPeKT B LLenn NpousonaeT, ecriv KOHeL, NpoBoga AenUCTBYeT Kak 3epkarno. Ecnv B
NPOBOAE OTCYTCTBYIOT Kakme-nnbo KOMMNOHEHTbI, U3-32 KOTOPbIX OH CTAHOBUTCS aKTUBHbLIM
«UCTOYHMKOM M3ITy4eHUs» (KOTOPbIV ABNSAETCH NOBEAEHWEM NepeaatoliMx aHTEHH U HEKOTOPbIX
APYrMX KOMMNOHEHTOB), TaKMM 06pa3oM, OH 3PPEKTUBHO BbIAENSET SHEPTUIO CO3AaBAEMYHO
HanpsXeHueM B atMocdepy. Torga OCHOBHbIE Npasuria, KoTopble TPebyT COXpaHeHUst aHepruu,
ByayT NpenaTcTBOBaTb TOMY, YTOOLI 3Ta 3HEprus NPoOCTo UcHesana v nepecrana cylecrTsoBaTb. B
pesynbrare, Aaxe ecnv KoHeL, MpoBoAa He nNpegHasHaveH A58 Toro, YTobbl ObiTh naeansbHbIM
oTpaxaTternem, 6onbLuas YacTb BOMHbI HAMPSXEHUA OeNCTBUTENBHO OTPa3UTCS OT KOHYMKa
npoBoAa M NPOVAET Yepes TOT XKe NPoBOA BO BTOPOM 3axofe.

UToObl afeKkBaTHO MOHATL TUN U BENIMYNHY «OTPaXXEHUS BOSHbI», KOTOPOE MPOUCXOANT Ha KOHYMKE
NPOBOSOKN, NogyManTe YTO NPOU30ONAET, ECIN B KOMHATE CBETUT flaMroyka ¢ bnecrswen
rnaHUeBon 6Genon Kpackonm Ha BCex CTEeHax 1 NoTonkax; 3aTem nogymanTe, Kak bbl 370 BbIrnageno,
ecnu bbl B KOMHaTe Haxoaunach oHa M Ta e JlaMnovka co BCEMU CTEHAMM U NOTONKaMU,
OKpaLleHHbIMX B «MaTOBbI YEPHLIN LBeTY». ObLLee KoNMYecTBO cBeTa, KOTopoe 66110 Obl
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AOCTYMNHO A4 BbIMOSTHEHNS TaKOW 3a4a4vun, Kak YTeHue rasetbl, ABHO 6bino Obl HAMHOro 6ornbLle B
Genon KOMHaTe, MOTOMY YTO CBET OTpaXkaeTcsa OT 6enon Kpacku, aaxke ecnu 6enasi Kpacka gaxe He
Ha4yMHaeT NpMbnmxaTbCs K TUMY «KadvecTBa OTPaXKEHUS NN YUCTOTbI», KOTOPOEe CO3aeT 3epKano.
PasHuua B TOM 4TO NPOUCXOANT KOrga MHTEHCUBHOCTL CBETA B KOMHATE, OKpaLleHHON B YEPHbLIN
MaTOBbIN LBET, CPAaBHUBAETCA C KOMHATOW OKpaLLEHHOW B rMsHLUEBLIA 6enbli LBET, HE BO3HUKAET
N3-3a HaNM4nsa UM OTCYTCTBUS «KayecTBa U YETKOCTU OTPaXXEHNSA»; BMECTO 3TOr0 OHO
perynmpyeTtcsi 3aKkoHaMn CoOXpaHeHus1 aHeprun. Korga cBeT nagaeT Ha NOBEPXHOCTb, OKPALLUEHHYHO
B YEPHbIA MaTOBbIV LIBET, SHEPINSA CBETA MOITOLAEeTCs Kpackon 1 oHa BykBarnbHO HarpeBaeT
Kpacky. B otnuume ot aToro, rmsaHueBasa 6enas kpacka He 6ygeT nornowaTb CBETOBY SHEPIUIO,
NMO3TOMY OHa OTpakaeT CBET 0b6paTHO AN «BTOPOro Npoxo4a» Yepes Bo3ayX, KOTOpbI 3anosnHaeT
KOMHarTy.

3-3a 3aKOHOB COXpaHEHUS SHEPTUM U BHE 3aBMCUMOCTM OT KaKOM-Nnbo XapaKTepuUCTUKM
«KayecTBa OTpaxeHUs» HaKOHEYHNKOB NPOBOAOB, SMEKTpUYECcKas aHEPIrUa HE MOXET MPOCTO
NCYe3HYThb, Koraa oHa AOCTUMHET KOoHUa npoBoga. BMecTo 3Toro ectb TONbKO ABe BeLLM, KOTOpble
MOTYyT NPOU3ONTU C ITON SHEPTUEN:

(i) anekTpuyeckasi SHeprusi MOXeT M3Ny4aTbCsa B OKPYKaoLLyO cpedy, Hanpumep UanyyaTb UCKpbI,
AYrV UNN paguoyacToTHbIE CUrHarnbl, KOTopble ByayT NepeHOCUTb SHEPIUIO; UMK e

(i) ecnu aHeprusi He U3nNy4yaeTcs KOHYMKOM NPOBOAA, TO MO NPOCTOM HEOGXOANMOCTU 1 U3-3a
OCHOBHOIO 3aKOHa COXpPaHEHMsl S3HEPrMn OHa LOSMKHA OTpaXaTbCsi 06paTHO B NMPOBOJIOKY U OHA
OyaeT BbIHY)X[AeHa BO3BpaLlaTbCs Yepes NpoBof CHOBA.

Ecnv y NpoBOMoKM ANUHHBIN Y KOHUYECKUA HAKOHEYHUK, OTPaXKEHHasa BOMHa MOXET CcTaTb
HECKOJITbKO PacCesiHHOM M OHa MOXET MOTepsiTb HEKOTOPYH YacTb «4ETKOCTU» BOSHbI. OgHaKo,
MOCKOINbKY ANVHbI BOJH HA MHTEPECYHOLLIMX YacToTaxX 34eCb COCTaBNSAIT COTHU METPOB, TUM
HaKOHEeYHWKa COo34aHHOro 0bbIYHBIMK Kycadkamu, He ByaeT co3aaBaTb Kakon-nmbo 3HaYMTENbHON
AN dYy3nmn B OTPaKEHHOW BOMNHE. 1 B OTNNYME OT OKpaLLEHHbIX B Genblii LIBET CTEH KOMHaThI, Ha
KOHYMKe NPOBOSIOKN HEe MMeeTcs GONbLLOK nrowaan, koTopas MoOXeT co3gaBaTh pa3bpoc,
pacnpocTpaHeHue unv audgysnto. B pesynstate HakoHeYHWK npoBoaa 6yaeT OTHOCUTENBHO

3P PEKTUBHBIM OTpaXKaTernem 3epKarnbHOro Tuna, Korga nepeMeHHOe HanpsPKeHne
«HaKkauMBaeTCcs» Ha OOUH KOHeL, NpoBoaa.

BTopou cpakTop ynoMsHyThIN Bbillie, KOrga ynoMuHanach gopasa «4BONHOW-ABONHOMW», OTHOCUTCS K
YABOEHUIO YacTOTbl CTOSAYEeN BONHbI. Korga B npoBoAe co3gaeTcd cTosvas BorHa nytemM
OTPaXeHUs UCNyCcKaeMOon BOSHbI MEPEeMEHHOro Hanps>KeHus, YacToTa CToA4en BOMHbI B
OykBanbHOM CMbICle BABOE NPEBbLILIAET YAaCTOTY UCMYCKAaeMOWN BOSHbI.

OTO MOXHO YyBUAETb BU3yarbHO, OTMETMB, YTO B N3Ty4HaeMOM NEPEMEHHOM HaNPSKEHWMN,
nokasaHHom Ha Fig.1A, ogHa nonHas AnvHa BOMHbI COAEPXKUT KaK «NOSTOXKUTENBbHbBIA NMUKY», TaK U
«oTpuuaTenbHbl NMK». COOTBETCTBEHHO, TPU MOJSTHbIE CUHYCOUAANbHbIE BOSHbI, pasfeneHHble Ha
Tpu cerMeHTa BoobpakaeMbIMU BEPTUKATTbHLIMU NIMHMSIMU, NOKa3aHbl Ha Fig.1A.

HaobopoT, kaxabln «ny3blpb», NOKasdaHHbIM Ha Fig.1C, nsobpaxkaeT 3aKOHYEHHYIO U NOSHYI0
«OJIMHY BOJHbI» B CTOSiYEN BosHe. LLlecTb 13 9TUX «ny3blpbKOBY» CTOSIYElN BOMHbI BMMCLIBAKOTCA B
OAVH W TOT e OTPe30K NPOBOAA, KOTOPbIV YAepXXunBaeT TONbKO 3 ANWHbBI BOMHbI OT MCTOYHMKA
NUTaHNS.

O hekT «yaBOEHNS HACTOTbI» CTOSUYNX BOSIH BaXKEH, MOTOMY YTO CUCTEMbI NEPEMEHHOIO TOKa
MOryT nepegaBaTb U BblAensiTb 3HEPruo Takum o6pa3oM, KOTOpPbI YBENWYMBAETCS C POCTOM
4acTOTbl UCTOYHMKA NEPEMEHHOTO HaNpPshxeHNsi. B HeKOTOpOoK cTeneHn 3To aHanorMYHo TOMy,
4yTOObI CKa3aTb, YTO, €CNK ABUraTenb MOXeT paboTaTb C YABOEHHOW CKOPOCTLIO (MPU 3TOM
reHepupys TOT XKe KPYTSALWNA MOMEHT), TO paboyas MOLLHOCTb 3TOro ABUraTens MoXeT ObiTb B ABa
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pasa BbllLe rnpu 6oree BbICOKOW CKOPOCTU. OTa aHanorns He COBCEM TOYHA, TaK Kak BbIXOAHAas
MOLLHOCTb 3SIEKTPUYECKOro YCTPOMCTBA, UCMONb3YOLWEro MOLWHOCTb NEPEMEHHOro ToKa, 3aBUCUT
OT PYHKLMI «0BNacTu KpMBOM», KOTOPbIE BO3HUKAKOT NPU CUHYycOoMaanbHbIX BOMHAX. TeM He
MeHee, Kak OOLLMI NPUHLMM, eCrv YacToTa MUKOB HaMNPsHXKEHUS YBENNYMBaETCS, TO BbIXOAHAsA
MOLLHOCTb Takxke ByfoeT yBennumMBaTbCsi BO MHOMMX TUNaxX KOMMOHEHTOB 3f1IEKTPUYECKUX Lienen.

Ha Tpex naHensx Fig.1 gnvHa nposoga B Tpy pasa 6orblie AnHbI BOMHbI HAMPsSKEHNS OT
NCTOYHMKA NuTaHns. OgHaKo AN co3gaHnsa CTOSYMX BOMH AfiMHA NPOBOAA He AOMmkKHa BbITb Kakom-
nmMBo KOHKPETHOW KpaTHOW AnMHE BOSHbI NepemMeHHoro HanpsbkeHnsa. Kak sugHo m3 Fig 1C, 6yayT
co3faHbl «Mny3blpy» OQHOro W Toro xe Tvna: (i) ecnu gnvHa nposoaa 6yaet poBHO BABOE OonbLue
ANWHBI BOMHbI; UK (ii) ecnv AnnHa nposoga paBHa AfIMHE BOJSHbI.

@ ‘ Fig. 2A Emitted waves Fig. 2

E——

<

Wire length = single wavelength

/\ Fig. 2B Reflected waves

Peak nodes

e

0

Fig. 2C Superimposed waves create
standing waves

>

MNull nodes

CooTBeTcTBEHHO, Ha Fig.2 (koTopas BkntoyaeT B cebs Fig.2A, nokasbiBatoLLyto N3MYyYEHHYIO BOJTHY,
Fig.2B, nokasbiBaloLyo OTpaXXeHHYo BONHY 1 Fig.2C, nokasbiBatoLLy0 HANOXEHHbIE «My3bIPbKNy),
MoKasaHo, YTO MPOUCXOAUT B CErMEHTE NMPOBOAA, AJIMHA KOTOPOro paBHa e4MHCTBEHHOWN AfvHe
BOSIHbI OT HaMNpPs»KeHNsa NepeMeHHOro Toka Ha ouKCupoBaHHOW YacToTe. byaet cdoopmmpoBaHa
pe3oHaHCHas cTosYasi BOfiHa C 4YacToTOM, BABOE MpeBbILLaloLWwen 4YacToTy BXOAHOro NepemMeHHoro
HanpspkeHns. JTOT e pesyneraTt ByaeT NPUMEeHATLCS B NpoBoAe, ANMHA KOTOPOro paBHa (Liernomy)
KpaTHOMy (Hanpumep, 1X, 2X, 3X 1 T. 4.) ANMHEe BOJSTHbI MPOTankuBaeMoro (U NpUHyAUTENBHOrO,
yrnpaBnsieMoro, Haka4nBaeMoro U T. [.) HanpsbkeHUs nepeMeHHoro Toka .) B cerMeHT NpoBoaa.
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Fig. 3A Emitted waves

Mepexoas k ewwé 6onee KOPOTKMM NPOBOAAM, TOT XXE NPUHLUUN NPUMEHNM 1 K NtoboMy nposogy ¢
AJTMHOW, paBHOW NMOMOBUHE ASTMHbI BOSTHbI NepeMeHHoro HanpskeHud. Kak nokasaHo Ha Fig.3
(koTopas Bkntoyaet B cebs Fig.3A, nokasbiBaroLLyo n3nyv4aemyo BonHy, Fig.3B, nokasbiBaroLuyto
oTpakeHHY BONHY 1 Fig.3C, nokasbliBatoLLy0 HanoXeHHbIe «My3bIpbKM»), eCnun AnnHa npoBoaa
COCTaBNsIET NONOBUHY ANWHbI BOMHbI, TO NO-NPEXHEMY ByaeT (opMnpoBaTbCA ECTECTBEHHAS U
HaTypanbHasi pe3oHaHCHas CTosi4as BOfHa C YacTOTOW, KOTopas B ABa pa3a NpeBbILAaeT YacToTy

Bl 22

— Fig. 3

Wire Length ="~z Wavelength

Fig. 38 Reflected waves

Peak node

-
\ Fig. 3C Superimposed standing waves

Mull nodes

BXOOHOIo nepeMeHHOro HanpsaxxXeHuA.
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Fig. 44 Emitted waves

— Fig. 4

Smallest wire length that can create
stable and natural standing waves
is ¥4 wavelength

Fig. 4B Reflected waves

]

Fig. 4C Superimposed standing waves

MNull node
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HakoHeul, nepexoas k ewée 6onee KOPOTKOMY NPOBOAY, TOT e MPUHLUN NPUMEHUM U K Slobomy
nposoAy, ANHa KOTOPOro paBHa O4HOW YeTBEPTU ONNHbI BOSTHbI MEPEMEHHOIO HaNPsXKeHUs, Kak
nokasaHo Ha Fig.4A, Fig.4B n Fig.4C, naxxe ecrnuv OH He NpOoTArMBaeTCsl NONEPEK NN He NOKPbIBAET
MOMHbIN «Ny3blPb», CTOSIMEN BOMHbI, NokazaHHoM Ha Fig.4C, Tem He MeHee siBnseTca cTabunbHOMN,
€CTEeCTBEHHOM N PE30HAHCHOW «CTOSYEen BOSTHOW», YacToTa KOTOPOM B [jBa pa3a NpeBbIllaeT
4acTOTy BXOOHOINO NepeMEHHOro Hanpsi>XeHus.

MoxHO co3aaTtb YacTUYHO CTabunbHbIe U NONypPe30HaHCHbIE OTKINKW, NCMOSb3Yyst O4HY BOCbMYHO,
OOHY LecTHaguaTyo nnmn 6onee KOPOTKYHO ANUHY NPOBOAA, UCMOMb3ys OONONHUTENbHbIE
YCTPOWNCTBA, KOTOPbI€ MOTYT OTKMOYaTh SMEKTPOIHEPIUIO OT CUCTEMbI UNN KOTOPbIE MOTYT
reHepmpoBaTtb 3 deKTbl, KOTOpble 0ObIYHO Ha3bIBaKOT «rapMoHMKamMmu ». OAHaKo 3TO He Te TUMbI
€CTEeCTBEHHbIX 1 YCTONYMBBLIX OTKITMKOB, KOTOPbIE MOTYT ObITb CO3AaHbl NPOCTON 6Ga3oBON
CUCTEMOW, COCTOSLLIEN N3 He Bornee YeM: (i) NPOBOMNOKN PUKCUPOBAHHOM ASIMHbLI U «OTpaXkatoLleroy
HaKOHe4YHUWKa; 1 (ii) ICTOYHMKA NUTaHUSA NepeMeHHOro ToKa C YaCcTOTOM, KOTOPYHO MOXHO
«HacTpamBaTb» A0 TeX Mop, Noka oHa He cOo34acT Pe30HAHCHbLIV OTKIUK B NMt06OM cermeHTe
npoBoa, UMeoLLEero NOAXOAALLYI0 OTTUHY.

CnepoBaTenbHO, NOCKOMbKY ANVHbI YETBEPTb-BONTHOBbLIX NPOBOAOR SIBMSIOTCS HAMMEHbLUMMY
ANMHaMW, KOTOPble MOFYT CO3aBaTb eCTECTBEHHbIE U YCTOWYMBbLIE CTOSIUME BOSHBI,
0BLLENPUHSTLIA TEPMUH, KOTOPbLIA 0BBIYHO NCNONb3YETCA AN ONUCAHUS TOFO YTO MPOUCXOANT
KOra NpOBOZA, CO34aeT Pe30HAHCHbIV OTKMK CTOSIMEN BOMHbI, SIBMISIETCS «4ETBEPTb-BONTHOBBLIM»
OTBETOM.

B HeKOTOpbIX YCTPOMCTBaX TENEeCKONUYeCKne KOMMOHEHTbI (M Apyrue arneMeHTbl, KOTopble MOryT
N3MEHATb 3(PPEKTUBHYIO ANNHY SfIEMEHTa NPOBOSIOYHOMO TUMa) MOrYT MCMNONb30BaTLCA AN
N3MEHEHNA CNOCOBHOCTU anemMeHTa pearmpoBaTb Ha (PUKCMPOBAHHYIO OMNHY BOSTHbI. MHOrve Tunbl
aHTEHH MCNOMb3YIOT 3TOT NOAX0A, ecriv UM Heobxoammo obpabaTtbiBaTb CUrHasbl, KOTOpble
nepegarTcst Ha PUKCUPOBAHHBIX U U3BECTHbIX YacToTax. OgHAKO 3TN NpMMepbl HE OTHOCATCSA K
peakTopaM CO CnuparnbHOW KaTyLIKOW, B KOTOPbIX By4eT Ncnonb3oBaTbCsl N0AX0n, KOTOPLIN
BKIMOYaeT B cebs HAaCTPOWKY M peryrnmpoBKY YacTOTbl HANpsXXeHus1, NnogaBaemoro B peakTop, 4o
Tex nop, Noka He ByaeT oBHapy>XeH PE30HAHCHbIN OTKIUK B KaTyLlKax ¢ (PUKCUPOBAHHOM U
HEeN3MeHHOW OSIMHON.

CnenyeT Takke OTMETUTb, YTO OnpeaeneHHble TUMbl «HACTPanBatoLLMX» SNIEMEHTOB (Hanpumep,
KOHOEHCcaTopbl, KOTOPbIe MOFYT MMEeTb (DUKCUPOBaHHbLIE UK PEFYNMPYEMbIe YPOBHU EMKOCTH)
TaKkKe MoryT GbITb 3MEKTPUYECKN CBA3aHbI C MPOBOAOM TakMM 06pa3oM, KOTOPbIN «3IMYNMPYET»
fAoGasneHve 6onbLuei AnvHbI K 3TOMY NpoBoay. OTOT NOAX0A MOXET UCMONb30BaThes AN
N3MeHeHMs (NN yBENMYEHUs1 AnanasoHa) 4acToT, Ha KOTOpble PE30HAHCHO pearvpyeT NpoBoaHast
Lenb.

NTak, ecnum y Hac ecTb pe30HaHCHbIE HaNPsPKEHMs1 CTOSIYEN BOMHbI B HaLWen kaTyluke L2 u YacTb
3TOro CMrHana npoxoauT Yepes NPoBOoL COEANHAOLLMIA OOMH KOHEL, KaTyLKX C 3eMIEN, TO YTO
nponsonaet? Jlyywmnin cnocod npoBepuThb, Tak 3TO NOCMOTPETL Kak ByaeT BeCcTn cebsa npoToTumn,
OHaKO ecrniv s MOry BblCKa3aTb CBOE MHEeHMe, TO A Obl NPeAnonoXnn YTo CUrHan NPOXOAsLLNA NO
3asemngowemy nposoay 6yaet NormnoLLéH, Korga oH AOCTUIHET 3eMIU U 3TO NpeaoTBpaTuT
oTpaxkeHune curHana obpaTHo K KaTywke L2, 4Tobbl paccTpouTb €€ paborTy.

TpeTtun npoekT [loHa, KOTOPbIN Mbl MOXXEM PacCMOTPETb, OCOBEHHO NpUBMEKATENEH, MOCKOSbKY
noyTn He TpebyeTca JoMaLLHEero CTPOUTENbCTBA, BCE KOMMOHEHTbI JOCTYMNHbI HAa PbIHKE, a
BbIXOOHAs MOLLHOCTb aganTupyeTca K ntoboMy YPOBHIO, KOTOPbIN Bbl 3axoTute. [JoHy 0CO6eHHO
HpaBMTCA 9Ta cxemMma, NoToMy 4YTO OHa geMoHcTpupyeT KINO> 1 Tak akkypaTHO 1 OH OTMeYaeT, YTo
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LeHTpanbHbIN NepeaaTyunk Katywkun Tecna cam no cebe goctaTtodeH Ansa NMTaHUsa goMallHero
X039MCTBAa.

KaTywka B LeHTpe nnaTbl npeactasnseT cobon nepeaarynk aHeprnm, N3roTOBMAEHHbIN U3 KaTyLLKK
Tecna, n3rotoBrneHHoM 13 AByX rotoBbix kaTywek Barker & Williamson. Ewe Tpu n3 BHyTpeHHeEN
KaTyLLUKM TakkKe UCMONb3YTCA B KA4eCTBE NPUEMHUNKOB 3Heprun. BHelwwHAs kaTywka 6onbero
AnameTpa HaxoamTCsa B HECKOIbKMX 06opoTax OT OAHOM U3 UX CTaHAAPTHbIX KaTyLlek u
opraHu3oBaHa TakvM 06pa3om, YTO AfMHA NPOBOAA KaTYLLKN COCTaBIAET OOHY YeTBEPTb AJIMHbI
npoBoAa BHyTPeHHen KaTyLwku («L2»).

Kak v npexae, KoMMmep4eckuin Moayrb gpanBepa HEOHOBOW TPYOKM MCNoMb3yeTcs AN NuTaHus
BHELUHeN KaTywkmn "L1" ¢ BbICOKMM HaNpsbKeHMEM 1 BbICOKOW YacToTon. CnegyeT NoHMMmaThb, 4To
MOCKOSbKY MOLLIHOCTb NOTpebnsieTca u3 nokanbHOW cpebl BCAKMIM pas, Korga MOLHOCTb
nepegaroLLen KaTywkm nepegatymka «L1» LMKIMYeckn n3amMeHseTcs, To 4OCTyNHas MOLWHOCTb
HaMHOro Bbile Ha 6ornee BbICOKMX YacToTax. MowHocTb Ha YactoTte cetn meHee 100 'y HaMHoro,
MHOMO MeHbLLE, YeM MOLLHOCTb, AocTynHasa Ha 35 000 'y, noaTomy ecnu nepes Bamu CTOUT
MoOKyrnka mMoaynsa apansepa HeoHoBon Tpyokn 25 klMy nnn moaynsa 35 klu, Toraa mogyne 35 klMy
MOXET AaTb HAMHOTO JTy4LUYH BbIXOAHYH MOLLHOCTb Ha KaX4o0M YPOBHE HanpshKeHus.
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KopoTkas HapyxHas kaTywka "L1" yaepxvmBaeTcs B NOAHSATOM MOMOXEHUN cekumen 6enow
NNacTnkoBomn TpyObl, 4TOBLI NPaBUITLHO PACNONOXUTL €€ OTHOCUTENbHO BTOPUYHOWN KaTyLLUKU
MeHbLUEero guametpa "L2".

-
|

BTopuyHbIe KaTyLIKM KOHCTPYMPYOTCS C Ucnonb3oBaHnem obbl4Horo metoga bapkepa u
YunosimcoHa (Barker & Williamson's), B KOTOpOM MCMNOMb3YOTCA LWEeNeBble NONOCh! AN YAepKaHUS
BUTKOB MELHOWN JTy>KEHOWN NPOBOSIOKN Ha MecTe.
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MocKOmnbKy B M3rOTOBMEHHbIX KaTyLIKaxX MMEKTCSH O4YeHb HeGonbLUMe pasnuuuns, kaxaast U3 HuX
HacTpoeHa Ha TOYHYIO YacToTy NepefaTynka, a MMHUATIOPHBIN HEOH UCMOSb3YeTCsl, YTOObI
nokasaTb, Korga HacTpoika bblna ycTaHOBMeHa NpaBUSbHO.

KntoueBon 0cOH6EHHOCTLIO 3TOr0 YCTPOMCTBA ABMSETCS TOT akT, YTO Ntoboe KONM4ecTBo
NMPUEMHBIX KaTyLleK MOXET ObITb pasMeLLeHo psaaoM C nepeaaTyMkoM, U Kaxaasa 3 HUX NonyvmT
NOSTHbIN 3NEKTPUYECKUIN TOK U3 NOKarnbHOW cpeabl, 6e3 n3MeHeHUs1 MOLWHOCTM Heobxoanumon ans
npueoaa nepegartymka Katywkun Tecna - Bcé 6onbLie n 6onblue BbIXogHOM curHan 6e3 yBennyeHns
BXOZAHOW MOLLHOCTU - HeorpaHmnyeHHble 3HayveHunsa KIL, Bce n3 KoTopbix npesbiwatoT 1.
[ononHuTtenbHas MOLWHOCTb NOCTYNaeT N3 NoKanbHOW cpefbl, [Ae UMeeTcsa NoYTu
HeorpaHU4YeHHOEe KONM4eCcTBO M3ObITOYHOW SHEPrMM N 3TOT NPUTOK Bbi3blBaeTCs BbICTPO
BUOPUPYIOLWMM MarHUTHbLIM MOSIEM, CO34aBaEMbIM LieHTparbHOW KaTyLlwkon Tecna. Xota
AONOMHUTENbHbIE KaTYLIKN KaXkyTcs NPOCTO pa3bpocaHbiMn MO OCHOBHOM NriaTte, 9TO BOBCE He Tak.
Bugeo Ha YouTube BuAe0o 4EMOHCTPUPYET, YTO Ha MOrMOLEHNE 3TUX KaTyLleK B 3HAYMTESTbHON
CTENeHn BNSAET paccTosiHUE OT M3My4valoLero MarHMTHOro nons. 3To CBSA3aHO C ANMMHON BOSHbI
CUrHana, ynpasnsoLlero KaTywkon Tecna, Nno9TOMY Moka3aHHbIe Bblle KaTyLIKN pacronoXeHbl
TOYHO Ha OQVMHaKOBOM PACCTOSTHUW OT KaTyLKn Tecna. Y Bac BCE paBHO MOXET ObITb CTOSLKO
KaTyLlek, CKOMbKO Bbl XOTUTE, HO OHM ByayT YyCTaHOBMEHbI B KOSbLAX BOKPYF KaTyLKn Tecna u
KaTyLLKN B KaXKAOM KornbLe ByayT HaxoanTbCa Ha O4MHAKOBOM PaCCTOSHUKM OT KaTyLwku Tecnbl B
LeHTpe.

Kaxgasi n3 npuémHbIX KaTyllek 4eNCTBYET TOYHO TakK Xe, Kak BTOpuYHas KaTtywka "L2"
nepegartymka KaTyLku Tecna, kaxaas U3 KoTopblx NonyvyaeT OANHAKOBLIN YypOBEHb MOLLHOCTU. Kak
N B Cnyyae C pearnbHOW KaTywwKon «L2», Ans Kaxaon n3 HUX notpebyeTca cxema BbIXOQHOW uenu,
Kak onncaHo Ans npegblaywero ycTtponcTea. NpegnonoXnTensHO, BeIXOAb! KaTyLKN MOryT BbITb
NOAKIMOYEHbI NapannensHo ANS YBENMYEHNA BbIXOOHOW CUMbl TOKA, Tak Kak OHW BCE PE30HUPYIOT
Ha ogHoOM YacTtoTe 1 B dhase apyr ¢ gpyroM. Kaxxabih 6yaet MMeTb CBOKO COBCTBEHHYIO OTAENbHYHO
BbIXOAHYIO LierNb C MOHMWXaKLWUM U30SMPYIOLWLMM TpaHCopMaTopoM 1 perynnpoBKON YacToTbl, Kak
1 paHbLlue. Ecnu kakon-nnbo BeIxoa A0MKeH 6bITb BbINPAMMAEHHbLIM BbIXO4OM NOCTOSAHHOMO TOKa, TO
perynupoBKa 4acToTbl He TpebyeTcs, TONbKO BbINPAMUTENbHbIE ANOAbI U CTNaXXWUBaOLLMA
KOHAEHcaTop, cnegytouime 3a NoHmkaLwmm TpaHcopMaTOpOM, KOTOPbIN JOIMKEH ObiTh
BO34YLUHbLIM UM PeppUTOBBLIM TUMOM M3-3a BbICOKOW YacTOTbl. BbICOKOBONLTHBIE KOHOEHCATOPbI
CTOSIT OMeHb aoporo. Ha Beb-cante.A
href="http://www.richieburnett.co.uk/parts.html">www.richieburnett.co.uk nokasaHbl pasnuyHble
CrnocoObl M3roToBNEHUS1 COBCTBEHHbLIX BLICOKOBOJBTHLIX KOHOEHCATOPOB, a TakKe NpenMyLlecTsa u
HeJoCTaTKM KaXkaoro Tuna.

EcTb ABa npakTM4yeckMx MOMeHTa, KoTopble He06XoaANMO ynoMsiHyTb. Bo-nepBbiX, NOCKOSbKY
ycTporcTea [JoH CMuUTa NokasaHHble Bbille, NO4AKT PagnuodacToOTHbIE CUrHarbl Ha KaTyLUKu,
KOTOpble NepeaarT 3TU CUrHasbl, MOXeT NoTpeboBaTbLCs 3aKNOYMUTb YCTPOMCTBO B 3a3€MJIEHHbIN
MEeTanmnmM4ecknin KOHTeNHep, YToOLI He NepeaaBaTb HE3aKOHHbIE paguocurHansl. Bo-BTopbiX, Tak
Kak MOXET ObITb CITOXXHO NOMYYNTb BbICOKOBOSMLTHbIE CUITbHOTOYHbBIE ANOAbLI, OHU MOTYT ObiTb
N3roToBIEHbI U3 HECKOMNbLKNX Bonee cnabbix Anonos. YTobbl yBENNYUTE HOMUHAIBHOE
HanpskeHue, anoabl MoryT ObITb COeanHEHbI B Lenb. [loaxoasawme omoabl 4OCTYMNHbI B KAYECTBE
aetanen ong peMoHTa MUKPOBOMHOBLIX neven. OBbIMHO OHM MMeEKT HoMMHan okono 4000 BonbT m
MOryT BblAEpXXMBaTb XOPOLUNIM YpOBEHb TOKa. [OCKONbKY B Anogax 0yayT He3HauyuTenbHble
NPON3BOACTBEHHbIE PA3MNYMS, XOPOLLEN NPAKTUKON ABNSETCHA NOAKNIOYEHNE PE3NCTOPA BLICOKOIO
3HayeHus (B gmanasoHe oT 1 go 10 MOm) 4yepes kaxabln 1Mo, NOCKONbKy 3T0 obecneynsaeT
NPUMepHO 0OMHAKOBOE NageHne HanpsPKeHUs Ha KaXxaomM 13 AnonoB:

el il el D e Yt N i
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Ecnn HoMMHanbHas MowHOCTL 3TUX anoaos coctaesndana 4 A npu 4000 BonbT, TO Leno4vka U3 Natm
moxeT Bblgepxumeatb 4 A npu 20000 Bonbt. Tekywasa MOLWHOCTb MOXET ObITb YyBENUYEHa NyTEM
napasnnenbHOro NOAKNoYeHNsa AByX Unu bonee uenen. BonbLWNMHCTBO KOHCTPYKTOPOB OMNyCKatoT
pe3ncTopbl U OOHAPYXXMBALOT, YTO OHWU, KAXKETCH NOMy4YaloT Y4OBIETBOPUTENBHbBIE XapakTePUCTUKN.

ConpoTuvBneHue KaTyLKn 3aBUCUT OT €€ pasMmepa, popMbl, cnocoba HaMOTKW, KONNMYeCcTBa BUTKOB
N MaTepuana cepgevHuka. JTo TaKkKe 3aBUCUT OT YacTOTbl NEPEeMEHHOro HanpsKeHUs,
nogaBaeMoro Ha Hero. Ecnun cepae4HuK cCoCTouT 13 xenesa unun ctanu, 0bbIYHO TOHKUX CrOEB
Xeresa, KOTopble U30NMPOBaHbl APYr OT Apyra, TO OH MOXeT paboTaTb TONbKO C HU3KUMMU
YyacTtoTamu. Bbl MoxeTe 3abbiTb 0 nonbiTke nponyctnte 10000 umknos B cekyHay (Mu) yepes
KaTyLLUKY, MOCKOSbKY CepAeYHNK NPOCTO HE MOXET N3MEHUTb CBOU MarHUTHbIE Nofca JOCTaTOYHO
BbICTPO, YTOObLI CNPaBUTLCS C 3TON YaCTOTOW. FQPO 3TOro TMna NOAXOAMT OS5 OY4eHb HU3KMX
yactoT 50 'y nnm 60 Iy, Mcnonb3yeMblx ANs NUTaHUSA OT CETU, KOTOPbIE NOAAEPXKMBAIOTCS Ha
TakOM HMU3KOM YpOBHe, YTODObI €ro MOrmu UCrnonNb3oBaTh AreKTpoaBuraTeni.

[nsa 6onee BbICOKMX YaCcTOT peppUT MOXKET UCMOMNb30BATLCA A5 CEPAEYHMKA U MO3ITOMY
HeKoTopble NOpTaTUBHbLIE PaANOCTaHLMM NCNOSb3YIOT PEPPUTOBLIE CTEPXKHU, KOTOPbIE
npeacTaensoT cobon CTep)keHb U3 peppuTa C HAMOTaHHOM Ha Hero katywkon. [1na 6onee
BbICOKMX 4acTOT (Mnun 6onee BbICOKOM 3P(PEKTUBHOCTN) UCMONb3YETCS XenesHas Mnbifib,
WHKaNCynmpoBaHHasi B 9NOKCMAHOW cMmore. AnbTepHaTBa COCTOUT B TOM, Y4TOObl HE MCMOMNb30BaTb
Kakon-nnbo matepwuan cepaevHuka, KoTopbld 06bIMHO Ha3bIBaKOT KaTyLLKOW C BO3AYLUHbIM
cepae4HkoM. OHM He orpaHMyeHbl Mo YacToTe CEPAEYHUKOM, HO MMEIOT OYEHb HU3KYIO
WHOYKTUBHOCTb ANSA Noboro 3agaHHOro Yncna BUTKOB. QM EKTUBHOCTb KaTyLIKM Ha3biBaeTca «Q»
(«KayecTtBO») 1 4eM Bbiwe KOIPDULNEHT 4OOBPOTHOCTK, Tem nyywe. ConpoTuBneHre nposoaa
noHmxkaet gobpoTtHocTb unn Q factor.

KaTyLIJKa nMeeT MHOYKTUBHOCTb, CONPOTUBIIEHNE, BbiI3BaHHOE NMpoBOAOM U €MKOCTb, BbI3BAaHHYHO
BUTKaM HaxoaAaAWMMNCA paaom 4apyr ¢ Apyrom. Tem He meHee, roBopA 410 MHOYKTUBHOCTb 00bl4HO
HamHoro 6onbLue ABYX OPYrnxX KOMMOHEHTOB, YTO Mbl CKIMOHHbI UTHOPUPOBATb ABa APYrmnx
KomnoHeHTa. Koe-4To, 4To MOXeT ObITb HEOYEBNOHO Cpasy, 3akrn4aeTcqa B TOM, 4YTO NosrnHoe
conpoTuBreHne NoToKy nepemMeHHOro Toka, npoTeKkawuwemy 4epea KaTyLlKy, 3aBUCUT OT TOrO
HaCKOJ1bKO 6bICTpO MeHAETCA HalpsAXeHne. Ecnn HanpskeHne nepemMeHHOro Toka, nogaBaemMoe Ha
KaTyuwKy 3aBepLliaeT o gnuH UMK KaXXable AeCATb CEKyHA, Toraa nmneaaHc nin conpoTuBrieHne
6y,qu HaMHOI0O HWXe, YeM ecrnu Obl HanpaxexHne noBTopAnoCcb MUIITITMOH pa3 B CEKyHAY.

Ecnn 661 BamM npuwniock yragbiBaTb, Bbl Obl nogymManu, YTo conpoTtueneHme yaet NOCTOSAHHO
YBENMMYMBATLCA C YBENNYEHNEM HYACTOThbl NEPEMEHHOrO ToKa. [JpyrumMmm crioBaMu, JIMHENHbIN
rpaduk TMNa n3MeHeHnsa. ATo He OTHOCUTCA K Aeny. bnarogapsa pyHKUMK, HasbiBaeMomn
pPe30HaHCOM, CYLLEeCTBYET OfHa KOHKpPETHas YacToTa, Ha KOTOPOW COMPOTUBIIEHNE KaTyLLUKN
3Ha4YUTENbHO yBENUUMBAETCA. ITO UCMNONb3yeTcs B MeToAe HacTponkn ans AM pagmonpreMHUKOB.
B camble nepBble gHW, KOrga 3NeKTPOHHbIE KOMMOHEHTbLI ObINO TPYAHO HANTKU, NEPEMEHHbIEe
KaTyLIK1 MHOrga ucnonb3oBanuch Anst HacTponku. CerogHsa y Hac BCE eLé eCTb NepeMeHHbIe
KaTyLKK1, 0Bbl4HO Ansa 06paboTku BOMbLIMX TOKOB, @ HE paguoCUrHaNoB U Mbl Ha3biBaeM UX
«peoctataMmmny, a HEKOTopble BbIrMSAAAT BOT Tak:

SLIDER—

COIL CONTACT
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OHM nmetoT KaTyLwKy U3 NpoBoga HaMOTaHHOrO BOKPYr oopmepa M NOon3yHOK MOXHO TofKaTb BAOSb
Cnunubl, COEAMHSAIOLWNIA NON3YHOK C pasnnyHbIMM BUTKaMM B KaTyLLKe, B 3aBUCUMOCTU OT eé
no3uumn BOOSb ONOPHOMW NaHenu. 3atem BbIMOMHAKTCSA KNEeMMHblE COEANHEHUS C MOM3YHKOM U
OOHMM KOHUOM KaTyLKu. [NonoxeHne nonsyHka apgekTnBHO n3ameHseT YNCno BUTKOB NpoBoAa B
TOW YaCTU KaTyLUKWN, KOTOpas UCNOSMb3yeTcs B Lenu. M3aMeHsist KoOnMnM4yecTBO BUTKOB B KaTYyLLKE,
N3MEHSAETCH pe30HaHCHasa YacToTa 3ToW KaTyLwku. NepeMeHHOMY TOKY O4eHb TPYAHO NPONTU Yepes
KaTYLLKY C TaKoM e pe3OHaHCHOW 4aCcTOTOW, YTO MU YacToTa NepeMeHHoro Toka. M13-3a atoro ero
MOXHO MCMOoSib30BaTh B Ka4eCTBe TIOHepa pagnocurHana:

Aerial .
Germanium
diode

Tuning (i)

Cail )Headphunes

Ecnu pe3oHaHCcHas YactoTa KaTyLLKM N3MEHSEeTCS B COOTBETCTBMN C YaCTOTOM MECTHOM
pPagnoCTaHUMM NYTEM CKOSIBXXEHUSI KOHTAKTa BAOSb KaTyLLUKK, TO 3TOM KOHKPETHOM YacToTe curHana
nepeMeHHOro Toka OT paguonepenarynka OyaeT npakTM4eckn HEBO3MOXHO NPOUTU Yepes KaTyLLKY
N TaK (M TOMbKO TakK) OTKINOHSAETCSA Yepes3 ANoa U HayLIHUKN, KOrda OH TeYeT OT aHTEHHOro NpoBoaa
K 3a3eMIsioLLEMY NPOBOAY U paaMoCTaHUMS CribllUHA B HayLWHUKax. Ecnn no aHTeHHOMY npoBoay
NoCcTynawT apyrne pagmocurHarsbl, TO MOCKOMbKY OHU HE HaXo4ATCA HA Pe30HaHCHOW YacToTe
KaTyLUK1, OHWM CBOBOAHO NPOXOASAT Yepes KaTyLLKy N He NPOXOOAT Yepes HayLLUHUKU.

OTa cuctema Bckope Obina M3amMeHeHa, Korga ctanv 4OCTYMNHbl NepeMeHHbIe KOHAEeHCaTopbl,
MOCKOSbKY OHU AeLUEeBNne B U3roTOBMEeHNM 1 6onee kKoMNakTHbl. Takum o6pa3omM, BMECTO TOrO,
4TOObI UCMONb30BaTh NEPEMEHHYIO KaTyLLKY A5s1 HACTPOWKN pagumocurHana, nepeMeHHbIn
KOHOEeHcaTop NOAKMKYEHHbIV K HAacTpavBatoLLen KaTyLlke, caenan Ty e paboTy:

Aerial .
Germanium
diode

Coil

B 10 Bpemsi kak Ha npmMBeLEHHOM Bbille cxeMe 0603Ha4YeHO «HacTpoeyHbI KoHOeHcaTopy, 3TO Ha
caMOM Zerne BBoaUT B 3abnyxaeHwue. [1a, Bbl HAcTpavBaeTe paanonpueMHNK perynupys HacTponKy
nepeMeHHOro KoHaeHcaTopa, 3TOT KOHAeHCaTop Ha caMOM Aene N3MeHsIeT Pe30HaHCHYH YacToTy
KOMBUHaUUK KaTywlka /KOHAEeHCATOp U UMEHHO pe30HaHCHasa YacToTa 3ToW KoOMBUHaLmMn
BbIMOMHSAET Ty )Xe caMyto paboTy KOTOPYH NepeMeHHas kaTyllka caenana 6ol cama.

9710 npueriekaet BHUMaHne K AByM O4YEeHb Ba>XHbIM (baKTaM, KacaroLwmmcs KoMobuHaumm KaTyLliKka /
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koHAeHcaTop. Korga koHaeHcaTop pasMelleH Nonepéek KaTyLwwKn «napannenbHo», Kak nokasaHo B
3TOM CXeMe paauonprveMHuka, Torga KomobnHauusi UMEeT O4eHb BbICOKUIA MMNeaaHc
(conpoTuBneHne NOTOKY NepeMeHHOro Toka) Ha pe3oHaHcHol YactoTe. Ho ecnu koHaeHcaTop
NMOMELLIEH «MocreaoBaTenbHO» C KaTyLUKON, TO HAa PE30HAHCHOW YacToTe KOMOMHaLMK
NpaKTU4ecKn HyrneBoe ConpoTUBIEHUE:

—| ; I— Very HIGH resistance _0.0.0.0.0_"_ Very LOW resistance
at resonance at resonance

B KOHUE KOHLIOB, 3TO MOXET NokKa3aTbCs YEM-TO, O YEM NpPaKTUYHbIE oA He ByayT oymaTb, KOro
370 BOnHyeT? OQHaKo 3TO AENCTBUTENBHO OYEHb NPAKTUYHbLIA MOMEHT. [ToMHUTe, YTOo [loH CMmuUT
4acTo Mcnonb3yeT Gonee paHHIO BEPCUIO FOTOBOrO MOAYNSA ApanBepa HEOHOBOMW Tpybku B
KayecTBe NpoCcToro cnocoba obecnevyeHmst BbICOKOBONLTHOIO BbICOKOMACTOTHOIO MCTOYHMKA
nepemMeHHoro Toka, obbi4Ho 6000 B npu yactote B 30 000 Nu. 3aTem OH NogaeT 3Ty MOLHOCTL B
KaTywky Tecna, koTopasi cama no cebe aBNAeTca ycunutenem MowHoOCTU. PaccTtaHoBKa BOT Takasi:

L1 e L1
Heon-tube :Jé = Neon-tube [pH A 1 =
driver = OR driver ) ICT =
Spark
J_ y -l J_ Jap iz

Jlroawm, KOTOpPbIE MbITAlOTCA NOBTOPUTb 3aMbICIlbl [loHa, 00bl4HO rOBOPAT. «A nony4ato BonbLine
MCKPbl B MCKPOBOM MPOMEXYTKeE, NMoKa He NOAKIOHY KaTyLUKY L1 v Torga MCKpPbl HE NpeKpaLlalTCA.
OTa cxema HUKOrga He MOXeT pa6OTaTb, MOTOMY 4YTO COMPOTUBIIEHNE KaTYLLUKN CITULLUKOM HU3KOE ».

Ecnu pesoHaHcHasa YactoTa kaTylwwkm L1 He coBnagaeT ¢ 4acToToW, Co34aBaeMon CXemMmomn
ApaviBepa HEOHOBOM TPYOKM, TO HU3KM MMNeaaHc KaTywkm L1 Ha aTon YacTtoTte, 6e3ycrnoBHo,
CHU3UT HanpsXeHne apanBepa HEOHOBOW TPYOKM OO OYEHb HU3KOrO 3Ha4YeHus. Ho ecnu kaTyLika
L1 nmeeT Ty e pe30oHaHCHYH YacToTy, YTO U cxema Bo3byxaeHus, To KaTywka L1 (nnn
KoMOuHauus kaTyLwku / koHgeHcaTopa L1, nokasaHHas cnpasa) 6yaeT MMeTb O4eHb BbICOKOE
COMpoTUBMEHME TOKY, NPOTEKatoLWeMy Yepe3 Heé 1 oHa ByaeT xopolo paboTaTb CO CXeMON
Apansepa. Takum ob6pas3oM, OTCYTCTBME UCKP O3HAYAET, YTO HACTPOMKA KaTyLUKW BblKMoYeHa. 3TO
TO XX€ caMoe, YTO HacTponka paguonpuemMHuka, ecriv OH HenpaBUilbHO HAaCTPOEH TO Bbl HE
YCnbIWWTE pagMOCTaHLUMIO.

OTO OYEeHb XOPOLLO NPOAEMOHCTPUPOBAHO NPU UCMONb30BaHUM MPOCTLIX TaMMNoYeK HakanmBaHus u
ABYX KaTyllek B Buaeo Ha YouTube, NnokasbiBaloLLMX XOPOLLMIA BbIXO4 NpakTuieckn 6e3 BxogHom
MOLLIHOCTW: Www.youtube.com n xoTs nokasaHa TONbKO ogHa pe3oHaHCHasi UsMepuTernbHas
KaTyLlKa, CyLecTBYEeT BO3MOXHOCTb MCMOb30BaHNA MHOXECTBA Pe30HAHCHbIX N3MepPUTENbHbIX
KaTyLlek TONbKO C O4HMM nepenaTynKoMm.

C katyLwikon (NpuyyaonMBoe Ha3BaHue «MHOYKTOp» U cuMmBon «L») paboTa nepeMeHHOro Toka
CUMbHO OoTNM4YaeTcs oT paboTbl NOCTOAHHOIO Toka. KaTylka MMeeT ConpoTMBIEHNE NOCTOSAHHOMY
TOKY, KOTOPO€ MOXHO U3MepPUTb B AuanasoHe OMOB MyNbTUMETPA, HO 3TO COMNPOTUBIIEHNE He
NPUMEHSAETCH, Koraa UCMornb3yeTcs NnepeMeHHbI TOK, TaK Kak MOTOK MepeMEHHOro Toka He
onpeaensieTcs cornpoTUBNEHUEM NOCTOSHHOIO TOKa KaTyLwKu. V3-3a 3Toro AomkeH Ncnonb30BaThbCs
BTOPOW TEPMUH ANs KoadhduruneHTa perynmpoBaHnsa Toka KaTyLKn U BbIBpaHHbIN TEPMUH
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ABNAeTCA «MmMmnegaHCcomM», KOTOprVI SIBNSAETCA 0COBEHHOCTbIO KaTyLWKKN, KOTOpaa «nNpendTCTByeET»
NPOXOXOEHUKO NepeMeHHOro Toka 4epe3 KaTyLuKy.

ConpoTuBneHne KaTyLKn 3aBUCUT OT €€ pasmepa, PopMbl, crocoba HamoTKK, KONM4ecTBa BUTKOB
N MaTepuana cepgevHuka. OTo Takke 3aBUCUT OT YacTOTbl MEPEMEHHOIO HaNPsSPKEHUS,
nogaBaeMoro Ha Hero. Ecnu cepgeqHmk coCToUT M3 XXenesa unum ctanm, obbl4HO TOHKMX CITOEB
Xenesa, KoTopble N30MMpoBaHbl ApYr OT Apyra, TO OH CMOXET paboTaTb TONbKO C HU3KUMU
yactoTamu. Bbl MmoxeTe 3abbiTb 0 nonbiTke nponyctnte 10000 yuknos B cekyHay (I'y) yepes
KaTyLLKY, MOCKOSbKY CEPAEYHMK NPOCTO HE MOXET N3MEHUTb CBOM MarHUTHbIE NOfoca 4OCTAaTOYHO
ObICTPO, YTOObLI CNPaBUTBLCA C ATON YacTOTOW. AQpPOo 3TOro TMna NOAXo4MT AN OYEHb HU3KNX
yacToT 50 'y, unu 60 'y, ucnonb3dyembiX ANA NMTaHUSA OT CETU, KOTOPble NOAAEPXKMBAOTCA Ha
TaKOM HU3KOM YPOBHE, YTOObI €ro CMOIMM UCMOMb30BaTh ANEKTPOABUraTernm.

[na 6onee BbICOKMX YaCcTOT peppuUT MOXET UCMOMNb30BATLCA OS5 CEPAEYHNKA U MO3TOMY
HEeKOTOpble NopTaTUBHbIE PAANOCTaHLMN UCMOSb3YIOT (PeppUTOBbLIE CTEPXKHU, KOTOPbIE
npeacTaensaoT cobor cTepXeHb U3 heppuTa C HAMOTaHHOM Ha Hero KaTyLwkon. [1ns 6onee
BbICOKMX 4acToT (Mnn 6onee BbICOKON 3 EEKTUBHOCTN) UCMONb3YETCS XernesHasi Nbisib,
WHKancynmpoBaHHasi B 9NOKCUAHOW cmore. AnbTepHaTBa COCTOUT B TOM, 4TOObI HE MCMOMb30BaThb
BOOOLLE Kakon-Nnbo cepaeyHUK, KOTopbIn OBbIMHO Ha3blBalOT BO3AYLUHBIM CepaeYHUKOM. Takue
KaTyLUKM HEe OrpaHnYyeHbl No YacToTe cepaevyHMKOM, HO MMEKT O4YEHb HU3KYIO MHOYKTMBHOCTb 4SS
no6oro 3agaHHOro YmMcna BUTKOB. QP PEKTUBHOCTL KaTyLKN HasbiBaeTcs «Q» («KavectBoy) n yem
Bbllwe koadpuuneHT gobpotHocTm (Q factor), Tem nyywe. ConpoTuBneHue nposoaa NOHMXaET
AO0BPOTHOCTb.

Bapuauyum

HekoTopble noan aKkcnepuMeHTUpoBasnm ¢ OCHOBHbIMU ngesamm [loHa CmuTa n Hawwnm HeKoTopble
NMHTepecHble Bewn. OauH 13 aTux nogen ykpavHed,: N. M. Conoseit. [NepeBop ero 3asiBku Ha
nony4eHve CTeneHn JOKTopa NpuBeneH HUxe, n cnacmbo Xosepay Xanato 3a nepesos;

CUCTEMA NrEHEPALIUU SNEKTPO3HEPI U BbICOKOWU YACTOTbI
. M. ConoBen, kaHamnaat Ha [JokTopa.

HYBwul YkpanHbl «bepexaHcknin arpoTexHnyeckun MHCTUTYT» J1.C. YepBUHCKUNA, K.T.H.
HaunoHanbHbIN YHUBEPCUTET HayK O XXMU3HU U OKpy»KatoLlen cpeae YkpauHol H.IN. CemeHos,
nHxeHep HYBWIT YkpaunHbl «bepexaHCKun arpoTexHUY4eCcKUmn MHCTUTYT»

Cyuraertcs:

CyLliecTByioLLne Hay4YHble B3rnsiabl He UMeLoT YoeanTenbHOM TeopeTUYeCcKom OCHOBLI A1s1 SIBNEHNUS
n36bITOYHOro BbIXOAA 3HEPrnn. AnekTponutaHme, MHAYKTMBHOCTb, MOLLHOCTb, BbICOKOYACTOTHbIN
N3MepuUTenbHbIA AnanasoH, punsTp, aHeprus.

B HacTosiee BpeMa nmeetcst 60nbLLOe KONMM4eCcTBO MHopMaunmn ob ycTponcTeax, Nocne Yero
«akTuBauus» B nitobom paboyem none; B npoLecce «penakcauum» BbIXOAHAA SHEPrUs NpeBbILIaeT
noTpebnaemMyto BXOAHYIO SHEPTUIO.

Hanpumep, npu «Npon3BOACTBE» TENSIOBOW 3HEPruK, HabnogaemMom B KUCITIOPOAHO-BO4OPOAHbBIX
anekTponuaepax Ansa HopManbHOM 1 Tskenon sogbl (PunumoHeHko B., 1957, C. [xoHc, 1989), B
anekTpudeckom paspsage (MepHeukun A., 1971) Buxpesble TennoreHepatopsbl (Motanos HO., 1992).
B koHue 1980-x rogoB CteHnn Menep 3anateHToBan «BoasHon TonnueHbin anemeHT» (WFC),
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KOTOPbI NO3BONSAET NpeobpasoBbiBaTbh 06bIYHYO BOOONPOBOAHYO BOAY B BOAOPOA U KMCNOPOoa C
ropasgo MeHbLUMMW 3aTpatamMu 3Heprum, Yem aTo TpeboBanock Gkl Npy 0ObIMHOM 3MEKTPONM3E U B
ropasgo BorbLIeM KonnyecTse, YeM 0Xnaarnoch Npu UCnosib3oBaHUKM NPOCTOro anekTponmsa. Ero
0ObsICHEHME pe3yrbTaTtoB OCHOBAHO Ha BIIMSIHUW PE30HAHCHOIO 3MEeKTPUYECKOro nosis Ha
Monekynbl Bogbl [2].

Mo3xe [JoH CMUT NOCTPOUN HECKOSBKO YCTPOMCTB HA OCHOBE 3KCMEPUMEHTOB Tecnbl, B OCHOBHOM
C BbICOKOW BbIXOAHOW MOLLHOCTbLIO. B CBOMX CTaTbAX OH OTMEYaET, YTO MOBTOPSAN Kaxabln 13
3KCMNepMMEHTOB, HANOEHHbIX B KHUrax Tecnbl 1 9TO AaBano eMy NoHMMaHne «OHOBOW 3Heprumn
oKpyxatoLiero mupa» [3].

3apava. [NoBTOpUTL OOUH U3 BbILLENEPEYMCIIEHHbLIX CNOCOB0B NonyyYeHnst aHeprun. Ytobbl
NpoBepPUTb, AENCTBUTENBHO NN 3TK YCTPOoMUCTBa paboTatoT. [Ina 3Toro Mbl peanmsoBanu CXemy
yctponctea [JoHa Cmuta ns ero nateHta 1994 roga, rae reHepatop MOXET 4OCTUYb MOLWHOCTH 15
kBT (Puc. 1).

.M. Conosewn, J1.C. YepsuHckuin, H. CemeHos, 2011

15

6A

_4 5
3 6
+
2 7
- +
]
8

Puc 1. Cxema anektporeHepartopa [loHa CmuTa (cornacHo ero nateHTy ot 1994 r.)

OcHoBHble MaTepuarnbl U MeToabl uccnegosaHusi. OCHOBHbIM 3rieMeHTOM Ha cxeme Puc. 1
SABNSIETCA BO3AYLUHbIN CEpAEYHUK C 0BMOTKaMm ¢ Homepamu 6 (nepBuYdHbIe), 6A (Heoba3aTenbHO),
7 (BTOpUYHbIE).

[ns nccnengosaHust Mbl NOATOTOBUSM NePBUYHBIN L1, BTOPUYHBIN L2 1 ONONHUTENBHYIO KaTyLLUKY
L3 B coOTBETCTBUM CO cneumdmrkaunsamm, npmeeaeHHbIMN B crneaytowen Tabnuue:
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Coil Specifications
Specification Primary L7 | Secondary L2 .E-:ld::-l;nal

Coil length.cm 2.5 32 6
Number of turns 8 463 10
Diameter CM 5.5 .1 2,0
Active resistance, ohms 0.1 4.2 0.1
Copper wire length per

winding, M 1.4 69,1 1.8
Wire diameter, mm 2 0,65 1.2

[ns pacyeTta anekTpoMarHUTHbLIX NapaMeTpoB BTOPUYHON KaTyLUKu L2 Mbl ncnonb3oBanu
nporpammy «Flyback Tesla calculator».

PesynbraThl pacyerta: L2

WMHOYKTUBHOCTL KaTyLKn - 1559,9 MKIH;

cobcTBeHHas eMKOCTb - 4,61 nd;

[nnHa nposoga 73,2 wm;

Konm4yecTtBo 060poToB - 457;

AobBpoTHOCTL - 8492;

pe3oHaHCcHas YacTtoTta nepemMeHHoro Toka - 1,875 MI'y; n V4 pesoHaHcHada 4yactota - 1,024 MI'y
(PakTnyeckunn akcrniepumeHT - 1,1 MI'u).

MccnegoBaHue npoBoannoch N0 CXeMe Ha puc. 2.
PasmeLyeHne o6MOTOK KaTyLLKK - KaK y TpaHcdopMaTtopa Tecna: nepBuYHbIN Ha 6asze BTOPUYHOIO.

Fig. 2. Cxema obmoTtok L1 n L2

N3mepeHne Toka NnpoBOAMITOCE aMNepMeTPOM NMOCTOSHHOIO TOKa Ha Broke NUTaHusS.
MoTpebnsiembin TOK B npmuBeaeHHon cxeme coctasnseT 0,3 A. 3HadeHne HanpsikeHus U2 Ha
BbIXOAHbIX KOHLax 06moTku L2 paccuntbiBaetcsa no oopmyne: U2 = Um /N1.N2 =14/ 8,463 =
810,25 B.

roe

Um - HanpsibkeHune, 14 B;

N1 - yucno nepBrYHBIX 06OPOTOB U

N2 - konnyecTBo BTOPUYHBLIX 060pOTOB (CM. Tabnuuy).

3ameTka. Popmyrna He y4UTbIBAET CONPOTUBIIEHME pn-Nepexoaa TpaH3ucTopa 6asbl-aMuTTEpa U
COMPOTUBINEHNE COEANHUTENBbHBLIX NMPOBOAHWUKOB.

OKCneprMMeHTarnbHO onpeaeneHbl 3HAYEeHU HanpskeHnss — HanborbLlee pacCTosHNE B
BO3JYyLUHOM 3a30pe Mexay HavarbHOM 0OMOTKOM 3aKkaHuYMBaeTCs B TOUKe paspsiga L2. BenuuuHa
HanpspkeHust coctaensana 500-700 Bonet. YactoTta: 1,1 My, namepeHHast akcnepuMeHTarnbHoO ¢
NCronb30BaHNEM reHepaTopa YacToThbl.

Mpu nogknioveHuu uenu (cMm. Fig. 2) K UICTOYHUKY NMOCTOSAHHOIO NUTaHUs NoTpebrnseMasi MOLLHOCTb
coctasnsna 0,3 x 14 = 4,2 BT, n 9Ty MOLLHOCTb MOXHO Ha3BaTb NOSIHON NoTpebnsemomn
MoLLHOCTbIO ceTu 4,7 BA. Ha Bbixoge o6MoTkuM L2 Mbl nonyyaem (y OCHOBaHMUS KaTyLLKM) TOK OKONO
0,3 A n HanpskeHne mexay ABymMs kKoHuamu katywkn 700 B, kotopoe coctaensieT 0,3 x 700 = 210
BAP. /iccnepoBaHne BbICOKO3HEPreTUYECKUX NapaMeTpoB CUITOBOW LIENW reHepartopa
nposoaunock Ha Fig. 3 - 6, rae B Ka4eCcTBe akTMBHOW Harpys3ky MCrosb3oBasiach Slamnoyka.
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BenuunHa / NTHTEHCMBHOCTb APKOCTM Namnbl onpeaensinm naMmepeHne BbIXo4HON MOLLHOCTMW.
Ncnonb3yemble namnbl Obiniv pasnuyHon molHocTtn ot 0,3 BT go 21 BT.

Ha cxeme, nokasaHHou Ha Fig. 3, BKIoYeHWe B pasnunyHbIX nNamnax HakanueaHus, Hanpumep, 0,3
BT, He npuBeno Kk OCBELLEHNIO, XOTS NOTpebneHne aHeprin cxembl coctasuno 14 x 0,3 = 4,2 Br.

L2

Xm

14

Fig. 3. Cxema akcnepvMeHTa no onpeneneHunio akTUBHOM BbIXOAHOW MOLLHOCTM KaTyLlku L2

Mbl pasmecTunmn JoNonHUTENbHYH KaTywky L3, kak Ha cxeme Cmuta (Fig. 4). Katywka L3 6bina

pasMeLleHa B BepxXHen TpeTu kaTywkn L2. Jlamna 6 B, 3 BT 6bina noakntoyeHa K JONOSTHUTENbHOM

katywke L3 (cm. Tabnuuy), n oHa nokasana crnaboe ceeveHue.

HL

L2

14

Fig. 4. BcTaBka pasnuyHbiX namn HakanueaHus Yepes AoNONHUTENbHYI0 06MOTKy L3.

Korga mbl BcTaBunu koHgeHcatop C2 nocneposatenbHo ¢ obmoTkon L2 (Fig. 5), mbl BcTaBunm
namny 12 B 21 BT Ha BbIxoA kaTywku L3. Jlamna ctana sipko ocBeLEHHON 1 Yepesd 4-5 cekyHa
neperopena. lNotpebneHune Toka coctasuno 1,2 amnepa.
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HL

L2

c2

14V [ 3000pF

-

Fig. 5. MNepekntoyeHne namnbl HaKanMBaHWs Yepes AOMNONHUTENbHYH 00MOTKY L3 npu cozgaHum
nytn L2-C2.

AHanorn4yHbIN pesynstaT Obin NonyyYeH, Korga Mbl BKITHOUUAM BONbGPaMOBYHO lamny, UCNOSb3ys
cxeMmy Ha Fig. 6 B nocnegosatensHon uenun L2 / C2. Jlamna 12 B 21 BT Takke neperopaert 3a 4-5
cekyHA. Tok B flamne B 3Ton KoHgwurypauum coctasnsan 1,8 - 2,3 A.

+ 0 L2
( i}{ } HL
2
i “T3000pF

-

Fig. 6. Cxema: BCTaBka namrbl HakanueaHus nocnegosaTensHo Yepes L2 n C2.

BbiBoabl

PesynbTraTbl NOMCKOBbIX UCCNeLOoBaHMI MOATBEPXKAAT CYLLECTBYHOLLYH Hay4YHYIO MbICIlb O TOM,
YTO MpoLecchl BBOAA M BbIBOLA MapLUpyTM3aumn / nepenadn aneKTpo3HEPrn C UCNONb30BaHMEM
BbICOKOBOJSIbTHbIX SABIIEHUI 9MEKTPOMarHMTHOro nons (M3nyyYeHns) BbICOKOrO HanpshkeHnsa TpedytoT
AanbHenWwnx rinyboKMx TeopeTU4eCcKnX 1 aKCnepuMeHTanbHbIX NCCnegoBaHUN.

PekomeHpauuu

1. Kanapes ®.M. Havano cpusnkn xumun mmkpomupa / KaHapes ®.M. [8-e naa.].
KpacHopap, 2007. - 750 c.

2. ®omuHckmi J1.I1. PoTtopHble reHepaTtopbl cBobogHoro Tenna. DIY
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domuHckmn J1.I. - Yepkaccbl: "OKO-lntoc". 2003. - 342 c.
3. Marent CLUA Ne 08/100074.

ABneHns BO3HMKHOBEHUSI M3ObITOUHbIX 3HEpPreTuYecknx acpekToB He HaLLNN y6eamTenbHOro
TEOPETUYECKOro OB6BACHEHNSI C TOUKN 3PEHUS CYLLECTBYOLLMX HAYYHbIX B3IMSA0B.

YTo nHTEpecHo B 3Ton cTaTbe ConoBbs, Tak 3TO TO, YTO BXOAHOE HanpsXKeHne OYeHb HU3KOoe -
Bcero 14 BoOnbT, XOTH, KOHEYHO BbIXOAHOE HanpsiXeHne HamHoro Bellwe n coctasngaet 1,1 MITu.
MocnenHas anarpamma Conosest Ha Pnc.6 nHTepecHa Tem, YTo ero namnovka MoLHOCTbIO 21
BaTT Ha 12 BOMbLT cropena Bcero 3a HECKOMNbKO CEeKyHA.

+ O L3
[ :}{ ) HL
cz
i “T3000pF

N3mepeHune Toka Yepes namny coctasuno 2,1 A, a pacyeTHbi TOK namnsl - 1,75 A, 3101 pasHuubl
HeaoCTaTOYHO, YTOObI paspyLLMTb NamMny Tak 6eICTPO, NO3TOMY NpobnemMa 3aknoyaeTcsl B TOM, YTO
MOLLHOCTb NlaMnbl CUSTbHO NpeBblweHa. PaHee HanpskeHne Ha kaTywke «L2» namepsanock npu
700 BOnMbT, NO3TOMY, BO3MOXHO, BbINTIO CTONBbKO e, CKOMbKO NMPUIIOXKEHO K NlaMne Ha ABeHaauaTb
BonbT. Ecnn Ha namny nogasanock 700 BOMbT, a Yepes namMmny npotekan Tok 2,1 amnep, 10
paccenBaemMas MOLHOCTb B namne coctaensana 6el 700 x 2,1 = 1470 BatT, 4to B 70 pa3 6onbLue
HOMWHaNbHON MOLLHOCTK Nammbl 1 bonee knoeatTal

MoxanyncTta, He BBoguTe cebs B 3abnyxaeHne BXxoAHbIM HanpsbkeHuem 14 B, aTta cxema
NoOBbIWAET HanNpsXXeHne U MOXeT Jflerko Bac youTtb!

[oBOpSAT, 4TO BbicOKasi yactota 1,1 My genaet Bbixog, 6e3BpeaHbIM ANs Yenoseka. A He
NPOBEPSN 3TO M BaM AENCTBUTENbHO HY>XHO ObiTb OCTOPOXHbIM B NIOOON Lienn BLICOKOrO
HanpsXKeHus:.

Moxoxe, yTo Conosen ynycTnn ToT ghakT, YTO pacnonoXeHne nepBMYHON KaTyLwku L1 no anuHe
BTOPUYHOM KaTyLLKn L2 oka3bliBaeT CyLLeCTBEHHOE BNUSIHUE Ha BbIXOOHYH CUMY ToKa, MO3TOMY

pa3meLlleHue kaTywkn L1 B cepeamHe kaTyLwkmn L2 AOMKHO 3HAYUTENBHO YBENUYNUTL BbIXOAHYIO
MOLLHOCTb.

Namna, ncnonb3yemas B Ka4ecTBe Harpy3ku, NpeacTaBnsieT cobon pe3ncTUBHY Harpysky. A He
3Hal0 4OCTaTOYHO O NpeaMeTe, HO pasMELLEHNE NMOHWXKAaKLWLEro TpaHcdopMaTopa C BO3AYLLUHbIM
cepaeyYHMKOM BMECTO NTaMMOYKM JOMKHO NMOHU3UTL BbIXOOAHOE HanpsiKeHne 1 3HaYMTenbHO
YBENUYUTb AOCTYMHbIN BbIXOOHOW TOK. TEM He MeHee, TpaHCcdopMaTop ABNSAETCA UHOYKTUBHON
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Harpy3kon u ellle HeN3BeCTHO, OyaeT NN 3TO U3MEHEHWE MOSTHOCTLI0 U3MEHSITb (PYHKLMOHMPOBaHWE
uenu.

B0o3MOXXHO, CTOMT NPOBEPUTL CreaYHOLLYH MPOCTY0 CXEMY, ECIM NPEANONOXNTb, YTO BbIXOQHOE
HanpskeHne aencteutenbHo coctaensaeT 700 Bonkt, namepeHHbix ConoBLEM 1 4YTO Heobxoauma
pe3ancTMBHas Harpyska. Tpu nocnegoBaTternbHO coeguHeHHble 220-BOSbTHbIE SlaMnbl HakanMBaHuUs
no 100 BT moryT okasaTbCsl YOOBMETBOPUTENLHON UCMbITAaTENBLHOW Harpy3KOMW:

220V

+ 0
220V
14 220V

-

[pyron BO3MOXHOCTbIO ObIf10 Bbl B35iTb 00bIYHbIN LELLEBLIN rasioreHHbIN HarpeBaTenb U
NOAKMIYNTL €ro Tak, 4Tobbl Tpy 400-BaTTHBIE NaMnbl CTOANN NOCNe0BaTeNbHO, a He
napannenbHo:

CTtaHaapTHbIM HEQOPOIrOW rafioreHHbIN HarpesaTenb COCTOUT U3 Tpex otaenbHbix 400-BaTTHbIX
CEKLMI C NepekmnioYvatoLLmm yCTPOMCTBOM, KOTOPOE NO3BOMSET BKIIOYaTb OAHY, ABE UK TPU
ceKkumm:
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1200 watt halogen heater

A3 [
400 watts Switch
400 watts Switch
400 watts Switch
L ——
Mains
o

Bbl MOXXeTe M3MeHWTb NPOBOAKY BHYTPW HarpesaTensl, YToGbl BCe TpW ranoreHHble namnbl 6binm
coeauHeHbl B Lenb. Mockonbky NpoBoda, coeanHsiioLmMe namnbl, CHaGXeHbl HaXXUMHBIMI
«NonNacTHbIMU» pasbémamMu, YTO NO3BOMSET UX NErko U3roTOBUTL U NErko 3aMeHWUTb rarnoreHHyo
namMny, 3To 4acTo MOXHO caenatb 6e3 naiiku. HoBoe pacnonoxeHue Takoe:

230 watt halogen heater

e

Switch

T
t] %Y

Mains

710 pacrnorioXeHne «HeaornnTbiBaeT» NaMiibl, NOCKOJbKY KaXKAad famMmna nony4yaeTt TONbKO O4HY
TpeTb HanpaXXeHnq, Ha KOTopoe OHa pacCHUTaHa. Ecnu ranoreHHbIn HarpeBaTtesb Tenepb

nogkntodeH Ha 700 BosbT 1 TpU NamMmnbl NOXOXW APYr Ha gpyra, To OKono ogHown Tpetn na 700 Bonst

OyaeT NPUXOAMTBLCS Ha Kaxayto naMnoyky. ATO TONbKO HEMpoBepeHHoe npeaoxeHue Ha 700
BOJbT, XOTS HarpeBaTenb 3TOr0 TUMa XopoLUo paboTaeT Npu HU3KON MOLLHOCTM Ha 220 BOSbT.
OpHako cneayeT AaTh BbICOKOBOMBTHYIO PE3UCTUBHYHO Harpy3ky B Ka4ecTBe OTNpaBHOM TOYKM ANst
3KCNEPVMEHTOB.

Patrick Kelly
http://www.free-energy-info.com
http://www.free-energy-devices.com
http://www.free-energy-info.tuks.nl
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