Ilpakmuueckoe Pykosoocmeo no Ycmpoiuicmeam 'Ceoboonoil Inepzuu’

Yctponctea YacTb 1: NocnegHee obHoBneHue: 26-ro asrycta 2007 AsTop: MaTpuk Ox. Kennn
BBeneHue

Llens aToro n nocnegyomx JOKYMEHTOB COCTOMT B TOM, YTOObI AaTb BBOAHLIN Kypc no Teme "CBoboaHom aHeprum" unm
"OHeprnum HyneBon TOYKWU" (3Heprus, KoTopas OOHapyXuBaeTcsi, Jaxe B TemnepaType abcontoTHoro Hynsd). [daHHoe
onncaHMe HW B KOEM Criydae He SBNSAETCA MOMHbIM, a NpedHas3HayeHo, As Toro 4tobbl OOBACHUTE MPOCTO U SICHO,
OCHOBHble cepbl 04eHb 6OMbLWION TeMbl. B3rnsabl BeipaXKeHbl HA CMOCOOHOCTAX PasfnM4yHbIX KNaccoB 060pyaoBaHus, a B
CTaTbM BKIMOYEHbI SMIEKTPOHHbBIE CXEMbI MO OCHOBHOW KOHCTPYKUMK, YTOObI 06rerymTs MPOEKTUPOBAHME U KOHCTPYNPOBaHUE
cxem ynpaeneHus. CpegctBa noucka B VIHTepHeTe MOryT oOnpegenuTb pacnoriokeHue AarnbHenwen uHdopmauum
OTHOCUTESNBHO KaXKOOW MUYHOCTM UNWN YCTPONCTBA, YNOMSIHYTOrO 34€eChb. S U3BMHAIOCH, €CNN U3NOXEHME KaXKETCH CIMLLIKOM
3NleMEeHTapHbIM, HO Lenb COCTOMT B TOM, YTOOblI cAenaTb Kagoe OnMcaHMe HacTOMNbKO MPOCTbIM, HACKOMbKO Obino
BO3MOXHbIM, YTOObI BCE MOMNN 3TO MOHATb, BKMOYAsA MOAEN, Y KOTOPbIX aHIMIMNCKUM A3bIK HE ABMASIETCS poaHbIM. Ecnu Bbl
He 3HaKOMbl C OCHOBHbLIMW MPUHLMNAMMK 3NEKTPOHHBIX CXEM, TO MpeXxae YemM Agenatb KX, noxanymncra, NpocTo NpodTuTe war
3a Lwarom ConpoBOAMTENbHOE PYKOBOACTBO MO 3NIEKTPOHHBbIM CXEMaM.

OTO nepBbIA U3 MHOTOYUCIIEHHOTO Habopa JOKYMEHTOB. OTW AOKYyMEHThI npeacTaBneHsbl B oopmate Adobe Acrobat Reader,
MOCKOIbKY 3TO - KOMMaKTHas!, LWMPOKO pacnpoCTpaHéHHas, MallMHHO-He3aBMcuMas u 6e3supycHasi cuctema. Ecnm Bbl He
3HaKOMbI C HEW, BOT HECKONbKO YKa3aHWIM Ansi e€ UCnosb3oBaHnsi. BepxHsas neBas CTOpOHa aKkpaHa BbIrMAOUT Crieayowmym
obpasom:

T; File Edit Wiew Document Comments Tools  Adwvanced Window  Help

= = - I:].:" S Ch iﬂ'-jSearch
Q':} I setect' Ny @‘i\,' L] _I 4 @ | |+ @

Save a copy
Make the display bigger

Ecnu Bbl He NMeeTe KOMUIo 3TOro JOKYMEHTa COXPaHEHHY0 Ha BalleM KOMMboTepe 1 XoTenu 6bl 3To caenaTb, TO HAXMUTE
Ha CMMBOJ OMNCKETbI, HA KOTOPbIV YKa3blBAeT KpacHas CTperika, 3T0 NO3BONUT, CO3AaThb KOMWI0 Ha Ballem koMmnbloTepe. Ecnin
Kakasi-HMOyab 06nacTb Ha gucrnnee TPyOoHO pasnMyMma, TO HaXMUTE KHOMKY, Ha KOTOPYIO YKasblBaeT CUHSA CTperka, 31O
YBENUUUT M300pakeHne Ha gucnree. B kayecTBe anbTepHaTUBbLI, UCMONb3YATE MPOLEHTHI, HaXoAdsALWMecs crieBa OT 3TOM
KHOMKK, 3TO MO3BONUT BaM YCTaHOBWUTb B MPOLIEHTaX KOHKPETHLIN pasmep M3o0paxkeHusi, KOTOpbIi NoAonaeT K Ballemy
KOMMbIOTEPHOMY AUCHIIELD.
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OueBungHO, YTO caena. WENYOoK Mo KHOMKe MWHYC Haxoaswlenca cneea ot npAMOYroJyibHMKa ¢ npoueHTamMmu, ymeHbLlaemM Ha
aucnnee pasMep TekKCta U CXxemMy OOKyMeHTa NMoKa3aHHYH B 3KpaHe. K ogHom ,U,perﬁ nonesHon ocobeHHOCTH o6pau.|,a+0T0ﬂ
4yepe3 MEeHIo Bug, Ha KOTOPOE yKa3blBaeT KpacCHad CTpPesika Bbille. B atom packpbiBaoLLeMCA MEHIO eCTb onuuA "nOBepHyTb
Bua", KOTOpasa NO3BOJIAET NoBOpayvynBaTb VI306pa)KeHVIe Ha 3KpaHe MOHUTOpa no yacoBou CTpeJike uin npotme YyacoBou
CTpPEJIKN. OT0 nogyac HemnuvlHe, ecnu Bbl 3axoTuTe NOCMOTPETb Ha OYeHb OeTallbHYyO CXemy C 60Ky.



OTKa3 OT OTBETCTBEHHOCTU

B cnyyae ecnv Bbl ONyCTUNY pasaern ‘0CHOBbI SMEKTPOHHbIX CXeM’, MO3BOMbTE MHE MOBTOPUTL TO, YTO BbINO Cka3aHo paHee:
OTW [OOKYMEHTbl NPefoCTaBNSATCA TOMNbKO B MHAOPMAaUMOHHLIX uUensdx. Ecnu Bbl pewmTe MNOBTOPUTH KOHCTPYKLUIO
HEKOTOPOro YCTPOMCTBA, OCHOBaAHHOIO Ha MHopMauuW, NpeacTaBneHHon 34ecb 1 HaBpegute cebe unn nwbomy apyromy
nvuy, To B 3TOM Crny4ae 9 He HeCy OTBETCTBEHHOCTU. PasbsacHeHne; ecnv Bbl KOHCTPYMpyeTe KOe-4TO B MaCCUBHOM SALLUKE U
pOHSeTe ero Ha CBOW HOrMW, 1 He OTBETCTBEHEH 3a byl TpaBMy, KOTOPY Bbl MOXeTe cebe HaHecTu (Bbl AOSKHbI ObiTb
H6onee ocTopoXHbIMK). ECnun Bbl NblITaeTecb co34aTb HEKOTOPYIO AMIEKTPOHHYIO CXEMY U CaMu NOSyYnTE OXOr OT MasfbHUKAa,
S 3a 9TO He oTBeTCTBeHeH. Kpome TOoro, i HaCTOATESNbHO PEKOMEHAYI0, €CNU Bbl HE 3HATOK AfEeKTPOHHBLIX CXEM, He
co3gaBanTe YCTPOWCTB, AN KOTOpbIX TpebyeTcsa HanpsbkeHue Gonee yem 12 BONbT — CXeMbl C BbICOKMM HaMpsiKeHnem
Yype3Bbl4aNHO OnacHbl U Bbl AOSMKHbLI UX u3beraTtb, MOKa Bbl He NpuobpeTeTe OMbIT B KOHCTPYMPOBAHWM BbICOKOBOSIbTHBLIX
CXEeM Uy BO3MOXXHOCTb MOMYy4MTb MOMOLLb N KOHTPOSIb OT KBanMdMLMPOBaHHOIO cneumanucra.

3akoH CoxpaHeHuUsi QHeprum

"YcTponctea cBo6ogHOM aHEprun" unu "YCTPONCTBa SHEPIUM HYNEBOW TOYKM" MPOUCXOOAT OT Ha3BaHWUS CUCTEM, KOTOpble
npounseogaT 6ornee BLICOKYIO BbIXOOHYO MOLLHOCTb Y4eM 3aTpaymMBaeTcs Ans SToro BxogHas 3Heprus. CyulectsyeT
pelnTenbHas CKIOHHOCTb foden, 4YTobbl 3asBWUTb, YTO Takas CUCTEMa He BO3MOXHA, Tak Kak 3TO HapywaeT 3akoH
CoxpaHeHns JHeprum. ITo HeBO3MOXHO. Ecnun Bbl aT0 BbINO caenano, un niobas Takad cuctema nokasana cebs B pabore,
Torga 3akoH gosmkeH Obl 6biTb M3MEHeH, YTOObl yTBepAnTb HedaBHO 3adumkenpoBaHHbIM hakT. Ho Takoe Heobxoammoe
N3MEHEHNe, NPOCTO 3aBUCUT OT BaLLen TOYKU 3PEHUS.

[na npumepa, paccMOTPUM YCTPONCTBO AETEKTOPHOrO paauonpueMHuka:
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CMOTps Ha 3TO B M30MNAUUKW, Mbl MMEEM CUCTeMy CBOOOOHOW 3SHepruu, koTopasi npoTmBopeunT 3akoHy CoxpaHeHus
SHeprvm. KoHe4Ho 3Toro He npoucxoanT, HO ecnn Bbl HE BUAOUTE MNOJTHOIo V|306pa>|<eH|/|;|, Bbl BUAUTE yCTpOIZCTBO, nvewLlee
TOSIbKO NMacCUBHbIE KOMMOHEHTbLI U BCe Xe 3TO (Korga kaTylka nogobpaHa npaBurbHO) 3acTaBnseT HayLWHUKW reHepupoBaTh
KOJ'Ie6aHI/IF|, KOTOPble BOCNPOM3BOOAT JIErKO y3HaBaeMyto pedb U My3blKy. 3710 noxoguT Ha Bblaadvy aHeprun be3s SQHeprnn Ha
BXOJ€E.

Llenoe nsobpaxeHue:
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Kakum obpasom aHeprusi nepedaérca oT NobnmM3ocT! pacrnonoXeHHOro nepegaTymka, KOTOpbIN reHepupyeT pagvoBOIHbI,
4YTO B CBOKO o4vepeab, HaBOAUT HEDONbLUOE HaNpsPKeHNe B aHTEHHE AETEKTOPHOIO paavonprueMHUKa, U 4YTO B CBOKO o4yepeab,
NPVMBOAWT HayLWHWKM B gencTBme. MOLWHOCTb B HayLIHMKAX 3HAYMTENbHO MEHbLUE, YeM MOLUHOCTb, KoTopas 6epértcs Ha
yrnpaBneHue nepegatynkom. Tam onpegeneHHo, HeT KoHdnukta ¢ 3akoHom CoxpaHeHus OHeprum. OgHako Tam ecTb
napameTp, HasBaHHbIN "KoadpduumeHtom nonesHoro gencteua” nnm "KMNA" ona kpatkoctn. OH onpegensieTca AeneHnem
KONMM4yecTBa 3Heprum, BbIXoddLLen n3 CUCTEMbI, Ha KONMMYECTBO IHEPrMM, KOTOpas BXOAUT B 3Ty CUCTEMY, YTOObI 3acTaBUTb
eé paboTtaTb. B npumepe Bbile, B TO BpeMsi kak 3(eKTMBHOCTL LETEKTOPHOIO paamMonpueMHMKa 3HaYUTENbHO HUXe
100%, KN 6onbwe 4em 1. 310, NOTOMY YTO OGnagatenb AETEKTOPHOIO NPUEMHUKA HE MOLBOAUT 3HEPrUM BOOOGLLE, YTOOI
3acTaBuTb ero pabortaTb, M BCce Xe OH MNPOM3BOAMT 3HEpPruio B Buae 3Byka. B TO Bpemsi kak BXOAHasi 3Heprus y
nonb3oBaTtensi, Heobxoanmasi AN aToro PyHKUMOHMPOBAHNS paBHa HyIto, HO 3HayeHue BbluncnerHoro KM, npu genexun
BbIXOQHOW MOLLHOCTM Ha HyNEBYK BXOAHYK MOLLHOCTb (hakTuyeckn paBHO BeckoHeuHocTu. OddektuBHocTb 1 KM - oBe
pasnuyHble Bewm. AdeKTMBHOCTL HMKOrda He MoxeT npesbiwatb 100% v NoYTK HMKOrga He OOCTUTHET B Kakon-rmbo
cteneHn 100% m3-3a noTepb fH06ON NPaKTUYECKON CUCTEMDI.

B kayecTse apyroro npumepa, pacCMOTPUM MaHerb ConHe4Homn GaTtapeu:
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CHoBa, paccmaTpvBaem B U30MsUUKW, OHa noxoxa Ha (M dakTtnyeckn) yctponcteo CBoboaHOM JHepruv, ecnu oHa
yCTaHOBMEHA Ha ynuue npuv OHEBHOM CBETE, Kakum oOpasoM 3MeKTPUYECKUA TOK MOCTaBMsieTCA Harpyske (paawo,
aKKyMynsaToOpy, BEHTUIIATOPY, Hacocy, unu eweé 4demy-Hnbyap) B OTCyTCTBME obecneveHusi, NpeoCTaBnsioWero Kakyo-
HMOyab BXoAHY aHepruio. CHOBa, BbixogHast QHeprus 6e3 BxogHon 3Hepruu. NMonpobyiTe coenatb 3T0 B TEMHOTE, U Bbl
oBHapyXuTe Opyron pesynbTaT, Tak kak BOT NOJIHOE U3obpakeHune:
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OHeprus, KoTopas NPUBOLMT CONHEeYHylo Gatapeto B gencteue, Maét na ConHua. Tonbko npubnuantensHo 17% aHepruum,
JoCTurarLLen conHevHon Bartapewn, npeobpasyeTcs B 3MeKTPUYECKMA TOK. OTO ONpeAerneHHO He NPOTMBOPEYUT 3aKoHy
CoxpaHeHnst QHeprnn. ATO HYXXHO 0O6BACHMTL B Bonee noapobHbix AeTansax. 3akoH CoxpaHeHust QHeprum OTHOCUTCA K
3aKpbITbIM CUCTEMAM, U TOMBbKO K 3aKpbITbIM cucteMaM. Ecnu cyliectByeT aHeprus, NnocTynaroLllas M3 oKpyxaroLen cpeal,
TO 3akoH CoxpaHeHust QHepPrMm NPOCTO He BbIMNOSHAETCS.

JNioan Horaa roBopsiT O CBEPXbeAMHUYHOCTU, roBops 06 adheKTUBHOCTU cucTeMbl. C No3numm 3dPEKTUBHOCTA HET TaKOW
BELLUU KaK CBEPXbeANHNYHOCTb, MOCKOSIbKY BCEraa eCTb HEKOTOpbIE NMOTEPU BO BCEX NPAKTUYECKMX CUCTEMAX.



OpHako, 31O BMOMHE BO3MOXHO, YTOObI MUMETL CUCTEMY, Y KOTOPOW eCTb Bonbluas BbIXOAHas MOLLHOCTb, YeM MOABOAMMAS
MOLLHOCTb, KOTOPYIO Mbl OOJKHbI €M AaTh, YTOoDObl 3acTaBuTb €€ paboTatb. Bo3bMUTE CONMHEYHY0 GaTapero YnoMsiHYTYHo
Bbllwe. OHa umeeT yxKacHO HM3KY 3PEKTMBHOCTL NpubnuantensHo 17%, HO, Mbl He 00a3aHbI cHabXaTb e€ Kakon-HMOYAb
3Hepruewn, Ang Toro 4Tobbl OHa 3apaboTana. B pesynbTaTte, koadduumeHT nonesHoro gernctens ("KIMA"), npu BbixogHON
MOLLHOCTU (ckaxkem, 50 BaTT) pasgeneHHoW Ha BXOOHYH MOLLHOCTb, He0OGXxoanmyto ana paboTbl (HOMb BaTT) Mony4vaeTcs
paBHbIM GeCKOHEeYHOCTU. Tak, Yy Halleh NPOCTON, XOPOLLO U3BECTHOW CONHEeYHOW BaTapen ecTb yxacHas ad(eKTMBHOCTL B
17%, HO B TO e camoe Bpemsi oonagatowen KM paBHoMy 6€CKOHEYHOCTMW.

B HacTosawmn MOMEHT obLLENpPUHATLIM siBNSEeTCsA To, YTo Bonble Yyem 80% Hawel BceneHHowm cdhopmmpoBaHa 13 "TeMHown
MaTtepun" n "TemHo SHeprun". Tam HET HUYErO 3MOBELLErO, KacaTenbHO npunarateribHoro "TeMHOR" kKak B 3TOM KOHTEKCTe,
3TO NMPOCTO O3HAYaET, YTO Mbl HE MOXEM BUAETb 3TOro. CyLecTBYOT MHOMO MONE3HbIX BELLEN, KOTOPbIE Mbl UCMOMb3YEM, HO
KOTOPbI€ Mbl HE MOXEM BMOETb, HANPUMep, PagnoBOSIHbI, MarHETU3M, CUMY TSHXKECTU, PEHTFEHOBCKUE NyYun, U T.4. U T.A4.

dakT BOMpoca B TOM, YTO Mbl HaxoAUMCsl B OGLUMPHOM MPOCTPAHCTBE 3HEPIM, KOTOPYD He MoXem BuAeTb. JTO -
PaBHOLEHHO CUTyauuu ONs OETEeKTOPHOrO MPUEMHMKA, MOKa3aHHOro Bbille, 3a WCKIOYEHWEeM TOro, YTO MPOCTPaHCTBO
3HEeprum, B KOTOPOM Mbl HAXOAUMCSI, OYEHb U OYeHb Goriee SHEProéMKo, YeM PaaMOBONHbI MAayLLMe OT paauonepeaaTymka.
3agaya B TOM, Kak Nony4mTb 3HEPruio, KOTopas NOMHOCTLI0 CBOBOAHA 1 AOCTYMNHA BOKPYT Hac.

HekoTopble nMogu nonaratoT, YTO Mbl HUKOrAa He ByaemM B COCTOSIHUM MOMy4YnTb OOCTYMN K 3TOW sHeprun. He oyeHb oaBHoO, B
3HaUUTENbLHOW CTENEHW Npearonaranock, YTO HAKTO HE CMOXET exaTb Ha Benocunege GoicTpee Yem 15 Munb B Yac, NoTomy
YTO MOTOK BO3AyXa B NULO cefoka 3agyluMT ero. B Hawwm gHW, MHOro niogen e3gdaTt Ha Berocurnege HaMHoro GbicTpee He
3a[blxasichb - No4YemMy? - MoTOMy YTO oTpULaTeNbHOE NepBoHaYanbHOe MHEHUE GblNo HeNpaBMITbHbIM.

He Tak paBHO, cuMTanocb, YTO MeTanfM4Yecknin caMmorieT HMKOrga He CMOXeT neTaTb, Tak Kak MeTann HaMHOro tsxenee,
BO3ayXa. CerogHs,, camoneTbl, BeCAWlME COTHW TOHH, NETalT eXeaHEBHO. I'quemy? - NOTOMY 4TO OTpuUaTesnibHOe
nepBoHa4YaribHoe MHeHune He ObIno BEPHbIM.

BepoaTHO B 3TOM MecTe, UMEET CMbICH, OOBbACHUTL OCHOBbLI SHEPTMM HYNEBOW TOYKW. DKCMEPTbl MO KBAHTOBOW MEXaHWKe
CCbINAalTCA Ha TO, YTO KOCMOC (PYHKUMOHMPYET Kak "KBaAHTOBbIN koTen". PakTMyecku Kaxabli KyOU4ecKui CaHTUMETpP
"nycToro" kocmMoca KUMWUT C SHEPruven, Takon, 4To, ecnu Obl 3TO ObiNO Npeobpa3oBaHO, UCMONb3yS M3BECTHOE YpaBHEHME
SHwrTeiHa E = mC? (nHa4e roBops, SHEPrUs = Macca X KOHCTaHTYy), B 3TOM Crly4ae 3TO MPOM3BESIO CTONLKO Xe maTepuu,
CKONMbKO MOXHO YBMAETb MpX MOMOLWM CaMOro MOLLHOro Tereckona. dPaktnyecku, HuMYero "myctoro” B KOCMOCE He
cywecTtByeT. ATak, moyemy Mbl TaM HMYErO0 He MOXeM BuaeTb? BepHO, Bbl HE MOXeTe (PakTU4eCKn BUOETb 3HEPIUIO.
XopoLo, Torga noyemy Bbl HE MOXETe U3MepuTb Tam 3Heprmio? NpaBunbHO, eCTb Ha CaMOM Jdene napa apryMeHToB, BO-
nepBbIX, HAM HUKOrga eLé He yaaBanocb co3gatb Npubop, KOTOPLIA CMOr Obl UIBMEPUTbL 3TY SHEPTUIO, N BO-BTOPLIX, AHEPIUSsI
MEHSIEeT HanpasreHne HeBEPOSTHO BbICTPO, MUANMapabl, MUnnMapasl 1 MUNNUapabl pas B CEKyHAY.

Tam HacTONbKO MHOrO SHEprMu, YTo YacTulbl MaTeEPUN MPOCTO BbITANKMBAKOTCS B CyLLECTBOBaHMWE U 3aTeM BO3BpaLlalTCcs
CHOBa Ha3apg. Y MOJIOBMHbI 3TUX YacTuL, NOJTOXMTENbHBIN 3apsag, a Apyras NofioBUHA STUX YacTuL, 3apshkKeHa oTpuuaTenbHoO,
N MOCKOSbKY OHM PaBHOMEPHO PaCMnpOCTPaHEHbl B TPEXMEPHOM MPOCTPAHCTBE, OOLWUIN CPpeaHnn NOoTEHUMan paBeH Hyro.
Tak, ecnvm noTeHuuWan paBeH HymM, YTO UCMOMb30BaTh, B KAYECTBE UCTOYHUKA aHeprun? OTBET Ha 3TOT BOMPOC "HuYero",
€cnn Bbl OCTaBnsieTe, 3T0 B €CTECTBEHHOM COCTOSAHUW. OOHAKO CyLLeCTBYEeT BO3MOXHOCTb, ANl TOro 4ToObl U3MEHUTH
BecnopsgoYHbIv XxapakTep 3TOW dHeprum u npeobpasoBaTb €ro B UCTOMHUK HEOrPaHUYEHHOW, BEYHOW 3Hepruun, kotopas
MOXET MCMNONb30BaTbCA ANS BCEX BELLERN, Ansi KOTOpPbIX Mbl UCMOMb3YEM CErofgHs CEeTb 3NEKTPOCHAOXEHUS — MUTaAHUS
aneKkTpoaBuratenen, OCBELLEHUS, HarpeBaTeNbHbIX NPUOOPOB, BEHTUIATOPOB, HACOCOB... BaM Ha3biBAlOT 3TO, 3Hepruen
3axsaTa.

MTak, kakuMm obpa3omM Bbl MU3MEHSIETE ECTECTBEHHOE COCTOSIHME SHEPIMM B HALLEN OKpy»KatoLen cpene? daktuyecku, Becbma
nerxko. Bcé, uto TpebyeTcs, NONOXUTENbHBIN €AVHUYHBIA 3apsd U OTpUUaTeNbHbIi €OUHWUYHBIN 3apsd, OOBOMbHO Grn3ko
Haxoaswmecs apyr ot gpyra. batapes OyaeT BbINONHATL 3TOT TPHOK, OyaeT paboTaTb kak reHepaTop, Kak aHTeHHa 1 3eMIis,
KaKk a3NeKkTpocTaTu4eckoe YCTPOWCTBO aHanormdHoe MawwuHe Bumuwypcta. Korga Bbl reHepupyete [lnioc v MuHyc,
OKa3blBaeTCH BO3OENCTBUE HA KBAHTOBBIN KOTEN. Tenepb, BMECTO COBEPLUEHHO CIydYalriHbIX NOMOXMTENBHO U OTpMLaTENbHO
3apsbKeHHbIX YacTud, nposiBrstowmxcsa nosctogy, lMnroc KoTopbi Bbl co3ganu, CO BCEX CTOPOH OKPYXeH cdepon u3
oTpyUaTeNbHO 3apsPKEHHbIX YacTul, BblTalnkMBalLWMXCH B cyllecTBoBaHue. Takke, MUHYC KOTOPLIA Bbl CO34anu, OKPYXEH
CO BCEX CTOPOH obnakoMm wumerwum cdepunyeckylo (opMy, BbITAnNKUBAKLWLMXCA B CYLLUECTBOBAHME MOMOXUTENBHO
3apsHKEHHbIX YacTul. TeXHUYEeCKU TEePMUH AN 9TOW cuTyauum - "HapyleHHas cuMmmeTpua”, KoTopas ABMSeTCH TOSMbKO
BoOOpaxaeMbiM CcnocoboM ckasaTb, YTO pacnpefeneHne 3apsaoB B KBAHTOBOM KOTME paccpefoTOveHO Ternepb He
paBHOMEPHO, uUnn He "cummeTpudHo". K crnoBy ckasaTtb, BooOpakaeMoe TexHu4eckoe HasBaHwe ans Bawero lnroca u
MuHyca, ecTb "Aaunonb", KOTOPbIA CYLLECTBYET TOMbKO B TEXHWYECKON OONTOBHE, BbICKa3biBaHWM "ABa Monkoca: Nioc u
MUHYC" - pa3Be He 3amMmedaTerbHbIV XXaproH?

NTak, NpoOCTO YTOObI 3akpennTtb 3TO HenocpenCTBEeHHO B BalleM yMe, Korga Bbl M3rotaBlinBaeTe 6aTape+o, XUMHU4eckoe
nencreme B GaTapee cosgaert lNnocoBon BbIBOA U MVIHyCOBOIZ BbIBOA. JTO d)aKTVI‘-IeCKVI MCKaXKaeT NpOoCTPaHCTBO BOKPYr



Baweln GaTapeun, 1 Bbi3biIBaeT OOLIMPHbBIE MOTOKM 3MEKTPOMArHUTHOW SHEPIMM pPacxofsLMecs BO BCEX HamnpaBleHusX OT
Kakgoro nomntoca 6atapen. MNMoyemy 6atapes He npekpawaeT pabotatb? [MoTOMy UYTO, SHEPrUS BbITEKAET U3 OKpYXatoLen
cpenbl, a He u3 batapen. Ecnn Bam npenogaBany aneMeHTapHYIO (PU3UKY MK TEOPUIO SNEKTPOTEXHWKN, BaM BEPOSTHO
CKaXyT, 4To BaTapes MCnonb3yeT IHEepruto, YTobbl NpuBecTn nobyro cxemy B AEWCTBME, NMOCTaBMSET MOTOK 3MEKTPOHOB,
KOTOpbIN Te4eT No cxeme. V3BuHuTe wed) — COBEPLUEHHO BCE COBCEM He TaK. TOo, YTO AENCTBUTENbHO NMPOUCXOAMUT, TaK 3TO
To, YTOo GaTtapesa cdopmupyeT "Ounonb", KOTOPbIA MNOATANKUBaET MOKamnbHYyl0 Cpedy B HeypaBHOBELUEHHOE COCTOSHUeE,
KOTOPOE U3NMBAET SHEPIUI0 BO BCEBO3MOXHOM HanpasfeHWU, N YacTb TON 3HEPTUN OT OKPYXKatoLLen Cpefbl BOKPYr CXeMbl,
npucoeaunHsieTcst K 6atapee. SHeprust He UCxoamT 3 baTapew.

Xopowio Torga, noyemy batapesi paspsikaeTcsl, €ClM HUKaKoW 3HEPTrUM U3 HEE He TpaTUTCH, ANS TOro 4YTtobbl MpPUBECTU
cxemy B geunctemne? Ax, 3TO - 4EWCTBUTENBLHO rNynasi Belllb, KOTOPYO Mbl Aeraem. Mbl co3gaem cxemy ¢ o6paTHON CBA3bIO
(moTomy 4TO, 3TO - TO, YTO Mbl BCerga genanu), rae 3NeKTPUYecKUi TOK TeyeT Mo cxeme, AOCTUraeT Apyroro nomwca
fbaTapeun 1 HemeaneHHo paspylwaeT "aunone” 6atapen. ToTyac e BCE pe3ko ocTaHaBnuBaeTcs. Cpega CTaHOBUTCSA CHOBA
CUMMETPUYHON, OrpOMHOE KOSIMYECTBO [OOCTYMHOW CBOOOAHOM 3Heprnn 6e3 3afepXxkum NpoCTO Mc4ye3aeT, U Bbl BHOBb
BEPHYNUCb Tyda, OTKyaa HaumHanu. Ho, He oTyamMBamTechb, Hawa HagéxHas OGaTapesi CHOBa HEMEANIeHHO co3fdaeT
NONOXUTENbBHBLIN N OTpULLATENBHbBIA MOMChl U MPOLECC 3anyckaeTCa CHOBa M CHOBA. OTO MPOUCXOOUT HACTOSMbKO ObICTPO,
YTO Mbl HE BMOUM MepepbiBbl B paboTe cxembl, U MOET NOCTOAHHOE BOCCO34aHWe AWNOMs, KOTOPbI Bbi3biBAaeT paspss
BaTapeun, n noTepro aTon dHepruun. No3BonbTE MHE ckasaTb 3TO CHOBa, HGaTtapes He Oa&T ANMEeKTPUYECKUA TOK, KOTOPbLIN
NPUBOAUT CXEMYy B AEWNCTBME, 3TOr0 HWMKOrga He Obino, U Hukorga He OyaeT — 9NEeKTPUYECKUA TOK TEYET B CXeMy U3
fGrmanexallen okpyxatoLen cpeasbl.

To, B YEM Mbl OENCTBUTENBHO HYXOAeMCs, Tak 3TO B CNocobe CHATUS 3Heprum, TeKyLlen M3 OKpyxawllen cpegbl, 6e3
HeNpepbIBHOMO pa3pyLUEHUs AMNONS, KOTOPbIA NOMELLAET OKPYXKatoLylo cpefy B CHabxeHue aHepruei. pyrummu crioBamm
3TO BO3MOXHO cAenaTb MCKYCHbIM criocobom. Ecnu Bbl cMoxeTe 3TO caenatb, TO Bbl MOAKMIOYUTECH K HEMCYEpnaeMoMy
©e3rpaHN4YHOMy WUCTOYHWUKY 3Heprun, ©6e3 HagoOHocTM obecneveHWst NOABOOUMON 3Heprun BooDOLLE, COXpaHsia MOTOK
OBwxeHnst aHeprum. K cnoBy ckasaTtb, ecniv Bbl XXenaeTe BbIACHUTb NOAPOBGHOCTM BCero aToro, JIn u AHr, Obinn HarpaxkaeHsl
HoGenesckon npemuen no duanke B 1957 rogy 3a aTy Teopuio, koTopas Obifia JoKa3aHa SKCNEPUMEHTOM B TOM XXE€ CamMOM
rogy. OToT Habop OOKYMEHTOB COAEPXUT CXEMbl WU YCTPOWCTBA, NP MOMOLUU KOTOPbIX yOAETCS YCMeLWHO BbISIBUTb 3Ty
3HEpruto.

B HawwW gHW, MHOrMM NnOASIM YAAnNoChb BbISBUTL 3Ty 3HEPrUI0, O4HAKO HE CYLLEeCTBYET AEWCTBYIOLLErO MPOMbILLIEHHOMO
ycTponcTtea. [MpuunHa aToMy 4denoBedeckasl, a He TexHudeckas. [MpubnuantensHo 3 000 amepukaHUEB W3rOTOBUIM
YCTPOWCTBA UNW BbIABUHYNM MOEW AN YCTPOWCTB, HO HW OOMH He AOCTUM MPOMbILLIIEHHOIO MPOW3BOACTBA MO MPUYMHE
ONno3nLUMN BRUSAITENbHbLIX JO4EN, KOTOpble He >XenawT Takux CBOOOAHO-AOCTYMHbIX YycTporncte. OauvH  meTon
KnaccmnduumpyeT YCTPOMUCTBO Kak "3aTparmBatowmnin HaumoHanbHyto 6e3onacHocTb CLUA". Ecnu co3paértca ycTponcTBo, TO
pa3paboTymKy NpenaTCTBYIOT BbICKA3biBATLCS KOMY M, TO HU ObINO HACYET 3TOrO YCTPOWCTBA, AaXKe ECINN Y HErO eCTb NaTeHT.
OH He MOXeT NpPOM3BECTM UMK NpoaaTh YCTPOMCTBO, HECMOTPS Ha TO, YTO OH ero u3obpen. CnegoBaTtenbHO, Bbl HAKOeTe
MHOrO NaTeHTOB [Afis BMOJSIHE pearbHbIX YCTPOWCTB, €Cnv 3aTpatuTe BpPeMSA M ycunve 4ToObl onpenenvTb WX
MeCTOHaxoxaeHue. JTOT psih AOKYMEHTOB npedHasHavaeTcs, Ans TOoro 4Tobbl npeaocTtaBuTb 0630p HEKOTOPLIX TUMOB
YCTPOWCTBA, KOTOpbIE 3acnyXMBatT U3yveHus. lNogBeaem utor:

1. DHeprua MoxeT ObITb NoNy4YeHa HEMOCPEACTBEHHO Yepe3 aHTEHHYI0 CUCTEMY MK NOJO0GHOe yCTPOMCTBO
Tomac "'eHpy Mopein, Hukona Tecna, ®paHk MNpeHTn3, MNepmaH MNnocTtoH, Pon Manepc
2. QHeprusa MoxeT ObITb NoNy4YeHa NOCPeACTBOM CUNbLHOIO U O4€Hb KOPOTKOrO MarHUTHOrO UMMyJbca
OaBuH Npen ctapwwui, Anbdpen Xabbapg, Pobept Agamc/ Tum Xapsya, xoH BeavHu, o6 Tenn, u Tak ganee.
3. OHeprus MoxeT ObITb BO3BpaLleHa K 6aTapen NUTaHUsi OT ero CO6CTBEHHOW Harpy3Ku
4 -akKyMynsaTopHas yctaHoBka Tecnbl, 3 -akKyMynaTopHasi yctaHoBka beguHu, 1-akkymynsaTopHas yctaHoBKa
beguHn
4. QHeprusa MoXeT ObITb Nosly4yeHa oT "NOCTOAHHbIX" MarHUTOB
[oBapg [koHcoH, HenbcoHn Kamto, [xoH beaunu, MaHc Kynep, ®nowng Ceut, Tom BepaeH
5. Ecnu Bogopopa MoxeT ObITb 3¢hpeKTUBHO OTAENEH, TO 3Heprus BbipabaTbiBaeTcA, NyTemM NOBTOPHOrO ero
BOCCOEeAVHEHUSs
Ctannu Mawnep, MeHpu Myxapud, MNonoy MaTenpoy, Yapnbs MappeTt, Apum bny
6. CywiecTByeT HEKOTOpOe KOJNIM4eCcTBO APYrMx cUMcTeM, KOTopble Bpsg nNu 6yayT NpousBoAUTb ANSA NPaKkTU4ecKoro
npUMeHeHusi
YHUNONSAPHBLIV reHepaTop, kaTtywka Tecna, JlioTtak, MuHn-Pomar (PKan-Jlyn HayguH), xonogHein cnnas

MoapobHee:
1. QHeprua MoxeT 6bITb Nony4YeHa HeNOCPeACTBEHHO Yepe3 aHTeHHYI0 CUCTeMY UNK Nofo6Hoe YCTPOUCTBO

31K cnctemsl OEMOHCTPUPYKOT, YTO 3HEPrna nona CyuecTtByeT U 4TO OHa MOXeT ObITb BbIsIBIiEHa HenocpeacTtBeHHO, ecnun
cbvlswqem(oe yCTpOVICTBO npaBuIiibHO OTPEryrimpoBaHoO. OnbITHbIE (bOKyCHMKI/I TaknMm 06pasoM M CyLeCTBYHOT, BOSMOXHO 4TO



3TN YCTPOWCTBA SABMSATCA MOLUEHHMYECKUMW, HO Macca CBUAETENbCTB B MOAAEPKKY Tak Benuka, YTo S FIMYHO, CKIOHEH
npyHUMaTbL OTYETHI Tak Kak ykasaHo. B To Bpems kak 3TOT 06bEM WHOPMaUUM TeopeTUdeckn pa3but Ha pasnuyHble
pasgensbl, npupoaa cBob6OAHON SHEpPrMn TakoBa, YTO YCTPOWCTBA, KOTOPbIE, BbIXOAAT B CBET, NOMHOCTLIO OTNUYaloTCa Apyr
OT Apyra, B KOHEYHOM CYéTe 3ameyvaeTcs, oveHb bnuskm B paboTe, Tak kak GOMbLUMHCTBO WX BbISBASET TO Xe camoe
6esrpaHuy4HOe norie 3Heprum, HECMOTPS Ha TO YTO, OKa3blBAETCs, AeNaloT 3TO No-pasHOMY.

Tomac NeHpu Mopen

B aton obnactn Tomac MeHpn Mopei siensieTcs Bbigatowmmces. K 1936 r. oH paspaboTan obpaseL, ycTaHOBKM, KoTopasi Obina
cnocobHa npou3BoauTb GOMbLLYI0O MOLLHOCTL BoOOLLe 6e3 BXOAHOW 3Heprun npousBedéHHon venosekom. O6opynoBaHue,
KaKk pacckasblBaloT, COAEepXarno repmMaHueBbI OMOA, KOTOPbIM OH CO3[arn CaMOCTOATENbHO B TO BPEMS, Mpexae 4em
nonynpoBOAHUKOBbBIE NPMOOPBLI CTanu nerko goctynHeiMu. O6opyaoBaHne GbINo UCCcneaoBaHO U NPOBEPEHO MHOrO pas. Bo
MHOXeCTBe Cry4yaeB OH AeMOHCTpupoBan obopydoBaHve, npuBogsilee B gencTeue rpynny u3 gsaguatu 150 BT namn, ¢
pobaBoyHbiM 600 BT HarpeBaTenem, nntoc 575 BT nasnbHuk (B obwen crnoxHoctn 4,175 kBT). OHeprusi, cobpaHHasa aTum
YCTPOMCTBOM, HyXdanacb TOMbKO B MPOBOAAxX MareHbKOro AuameTpa W MMena XapaKTepucTuku, oThiuyarwueca oT
06bI4HOro anekTpuyectea. OgHa AeMOHCTpaums, KoTopas Gbina NoOBTOpeHa MHOro pas, AoJPkHa Obina nokasaTb YTO, CXema
BbIXOAHOW MOLLUHOCTM MOrfna ObiTb Pa3oMKHYTa, U NMUCT OObIKHOBEHHOrO CTEKNa, MOMELLEHHBIN MeXAy pas3beauHEHHbIMU
KOHLaMu npoBofa, He paspbiBan UCTOYHWUK MUTaHUSA. OTOT TUMN SHEPrMn HasblBaloT "XONoAHbIM 3NEKTPUYecTBoM", NOTOMY
YTO TOHKWE MPOBOAA, HECYLLME 3HAYUTENbHYK Harpy3ky MOLLHOCTW, HE neperpeBanvcb. [OBOpUTCS, YTO STOT BMA 3HEPTUM,
TeuyeT Yepes3 BOMHblI BaKyyMHOW MoNspusauun, KOTOpble OKpYXatT NpoBoAa U, B OTNNYME OT OObIYHOTO 3reKTpuyecTsa, OH
He ucnonb3yeT ANg nepegayn dNeKTPOoHbl, U MMEHHO NO3TOMY OH MOXET MPOXOAMTb Yepes NIUCT CTeKNa, KOTopbl Obl ToT4ac
)Ke 0CTaHoBWI, 0ObIYHOE 3MEKTPUYECTBO.

B ogHom cnydyae Mopeli ucnonb3oBan cBoe oOOpygoBaHME Janeko OT BCEX FOPOACKMX PanioHOB, B MeCTe, BblOpaHHOM
KPUTMKOM Clny4danmHbiM 06pa3oM. 3aTem OH HacTpown obopydoBaHME M MPOLEMOHCTPUPOBANT MOLLHbIA BbIXOOHOW CUrHan,
[aneko OT BCSKOro MCTOYHMKA 3NIEKTPOMArHUTHOM MHOYKLUUM NPOM3BOANMON YenoBekoM. OH OTCOeAMHMWIT aHTEHHY U nokasar
YTO, BbIXOAHAsl MOLLHOCTb TOTYacC e npekpaTunacb. OH CHOBa MOAKMYUIT aHTEHHY, YTODbI NPON3BOAUTL SHEPTUIO KakK U
npexage. 3ateM OH OTCOeOUHUN 3a3eMrieHMe, YTO CHOBa OTKMOYMMIO MOLUHOCTb. Koraa 3asemnsiowmii nposog onsaTe Obin
NOAKMOYEH, BbIXOAHAss MOLLHOCTbL Bo3BpaTunacb. OH OBGHapyXun, YTo YpOBEHb BbIXOAHOM MOLLHOCTM NagaeT HOoubk A0
HEKOTOPOWN CTENEHN.

OH paspabaTtbiBan pasnuyHble BEPCUM YCTPOWCTBA, MOCMEeOHNE U3 KOTOPbIX HE HYXAanuCb B aHTEHHE WUNKU 3a3eMieHun,
BecoM 50 chyHTOB M MMEBLUME BbIXOAHYK MOLLHOCTb 50 KMnoBaTtT. OTO YCTPOWCTBO ObINO UCMLITAHO U B caMoreTe U Ha
cybmapuHe, Takum 0Opa3oM MokasbiBasg YTO YCTPOMCTBO, MOXET ObITb MOMHOCTHI @aBTOHOMHbLIM W TpaHcnopTabenbHbIM.
OHo Takke BbINo UCMBITAHO B MOMELLEHUSIX, KOTOPbIE ObININ MONTHOCTLI0 3KPaHUPOBAHbI OT SFIEKTPOMArHUTHOTO U3ITyYEHUS.

B nokyweHune Ha ybuncteo B Mopes cTpensnu, HO paHunu B ero nabopatopuu. 3TO 3acTaBWiIO €ro CMEHUTb 0OblYHOE
CTEKINo B CBOEM aBTOMOOUNe Ha nyrneHenpobusaemoe. MHoro pa3 emy yrpoxanu. Ero gemoHcTpaunoHHoe obopyagoBaHue
Obino pasbuto monotkom. Korga yrposbl Obinv coenaHbl HEMOCPEACTBEHHO €ro CeMbe, OH MpekpaTui MOAEPHU3aLUIo
CBOero obopygoBaHUA U Hayan NPUMEHATb CBOW 3HAHMSA K APYrUM BeLLam, MpPouM3BOAs YCTPOWCTBA AN MEOULMUHCKOro
'TepaneBTNYeCcKoro' nevyeHus.



B cBoen kHure "OHepretudeckass MawmHa T. [eHpu Mopes", Mopen B. KuHr npepoctaensier 6onee noapobHyto
NMHopMaLMO OTHOCUTESBHO 3TOM cuctembl. OH 3aaBndaeT, 4To Mopeto oTkasanu B naTEHTE Ha TOM OCHOBaHMM, YTO 3KCMepT
He Mor BMAeTb, Kakum 06pa3oM yCTPOMCTBO MOITIO BbIBOAUTb Tak MHOIO SHEPIrun, TOraa Kak KaTodbl 3NIEKTPOHHOW Nammbl He
Obinn  HarpeTbl. Mopeto npegoctaunm nateHT CLUA 2460707 1-oro dheBpans 1949 roga Aans annapartypbl
3NEeKTpPoTEPaneBTUHECKMX YCTPONCTB, B KOTOPLIN OH BKIOYNU cneumMduKaumio Ha TPEX 3NEKTPOHHbIX Nlamnax, UCrosb3yeMblX
B €ro yCTpPOWCTBE MOLUHOCTM, BUAMMO MOTOMY YTO OH XOTen, 4ToObl OHa Obina 3alyuiieHa naTteHToM. Hackonbko BUOHO
namna, nokasaHHasi 34ecb, SBNsieTcs reHepaTopHON Nnamnon. Mopen yTBepxxaar, YTo 3Ta afIekTPOHHas naMna umMerna o4eHb
BbICOKYt0 eMKOCTb B 1 dhapagy, paboTtas Ha pe3oHaHCHoW YacTtoTe. Mopel npegnoynTan ucnonb3oBaTh NOPOLLKOOOpa3HbIi
KBapL, Kak OAWSNEKTPUK B KOHOEHCATopax, KOTOpble OH M3roTaBnmMBas, OH MMEN Tpaguuuio CMeLlMBaTb BMECTE C KBapLEM
COMnV pagusi 1 ypaHoBble pyabl. TN MaTepuarnbsl MOrn BbiTb O4EHb BaXXHbIMU B BbIpaboTke MOHM3aLMM B 3TUX Namnax, a ata
noHu3aumsi Morna 6biTb BaXKHOW B NepexeBaTe 3HEPrny Nons.

Capacitor plate
Dielectric

Brush-discharge electrode

PucyHok 14. - Obknagka koHgeHcaTopa
- OnanekTpuk
- ONeKTpoa KUCTeBoro paspsaa



OnekTpoHHasa namna, Moka3aHHas Bbille, MMEET LUECTUCIIONHbIA KOHOEHCATop, CHOPMMPOBaHHbIN M3 AByx U-o6pasHbix
MeTanmnMyeckmMx Korew, NpoCTPaHCTBO MEXAY HMMMW 3anOfTHEHO AMANEKTPUYECKMM matepuanom. [NnactuHel koHaeHcaTopa
NMoKasaHbl KpacHbIM WU CMHUM LIBETOM, B TO BpPEMSI KaKk OWIMNEKTPUK nokasaH 3enéHbiM LBeToMm. B koHoeHcaTope ecTb
OTAENbHOE KOMbLO OM3NEKTPUYECKOro MaTepmana (BO3MOXHO CAenaHHoe U3 Apyroro Matepuana) u BHyTPEeHHee KOonbLo U3
rocppmpoBaHHOro metanna, 4Tobbl copMMPOBaATL MOHHBIA AMEKTPOS KUCTEBOro paspsaa. NoaknioyeHnsa koHaeHcaTopa u
3neKkTpoaa BbiBeAEeHbI K LUTbipbkaM B OCHOBaHUKU namnbl. KBapL, npeanoxeH kak Matepuarn BHELUHEro NnokpbITUS fiamnibl, HO
CKa3aHo, YTO MPOBOJSIOYHLIN 3IEMEHT 0003HAYEHHbIV B YepPTEXXe HOMEPOM 79, 3TO HarpeBaTesbHbIA AMEMEHT, AN NUTaHUs
KOTOporo TpeOyeTcs HWM3KOBOJMbTHBbIA UCTOYHMKA Toka. OpHako, nockonbky Mopen vMen paHHee MaTEHTHYH 3asiBKYy,
OTKIMOHEHHYI0 HAa TOM OCHOBaHWM, YTO He ObINO HUKAKOro HarpeBaTeNlbHOrO 3fieMEeHTa B €ro famnax, BEPOSATHO, 4TO
HarpeBaTesibHbIA 3NIEMEHT, MOKa3aHHbIA 3[4eCb, SABMSETCH MOOJSIOXKHBIM, M HAPUCOBAH 3KCMEpPTaMy WCKIHYUTENBHO, BO
nsbexaHne aToro OTKIoOHeHus. B cBoém naTteHTe, Mopen yka3biBaeT Ha KOHOEHcATop B 3TOM Nlamne Kak Ha "Mckpawunca”
KoHOeHcaTop, TakuMm 06pa3oM, OH BO3MOXHO YMNpPaBnsail MM C MOMOLLbIO YPE3MEPHO BbICOKMX HaMpshKeHUNW, KOoTopble
BbI3Banu LMKNMYeckMn npobon maTtepuana KoHaeHcaTopa. Ecnm ato Tak, TO, Torga Tam MposBRSeTCS 3HavMTenbHasi
CTeneHb CXOACTBA MEXAY €ro rflamron 1 TON, KOTOPYH MCMnosb3oBan JABWH [peit, 4TO ONMcaHO HKE B 3TOM LOKYMEHTE.
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PucyHok 16.

- PeHTtreHoBckas TpyOka

AHopg —
- OTpaxaTtenb

AnekTpoa — -OKOLLKO O1151 PEHTTEHOBCKUX JTy4Yen

Jlamna nokasaHHas Ha puc. 16, mncnonb3yeT ApyronM cnocob, 34ecb PeHTreHoBckasi Tpybka WMCMNonb3yeTcsl, C LEnbko
bombapanpoBaTb roppMpoBaHHBIN ANEKTPOA Yepe3 3KpaH, OKOLIKO AN PEHTreHOBCKMX Nyden. CumtaeTcs, YTO KOPOTKUN
NUMMYNbC PEHTTEHOBCKMX Jydel NCMOoNb30Barcs, YTobbl Bbl3BaTb O4YE€Hb KOPOTKUE, CUSbHbIE BbIOPOCHI MOHOB MeXay aHO4OM
N KaTOOOM TPYOKU, M OHW C KaxabIM MMMYNbCOM cobupany ONONHUTENBHYIO SHEPTMIO.

AnbTepHaTVBHasi BEpCUs 3TOW naMnbl Noka3aHa B puc. 18 Hke, 34eCb KOHCTPYKUMS OOBOJIbHO CXOXa, HO BMECTO OKOLUKa
ONA PEHTTeHOBCKMX Ny4ven, UCMOMb3ylTCA NH3a M OTpaxaTenb, Y4ToObl Bbi3BaTb MOHU3ALMIO KOMMYTALMOHHOrO KaHana
Mexgy aHogom u katogoM. B obeux namnax, rodpvpoBaHHbIN INEKTPOS NOAAEPKUBAET HapacTaHne KOPOHHOro paspsga
NpeaLlecTBYIOWMIA  KOPOTKOMY MEepekrniovaloeMy UMMNynbCy PEeHTFEHOBCKOrO W3My4YeHWUs,, M CYMTaeTCs, YTO WOHbI
CNOCOOCTBYOT  WHTEHCMBHOCTW  MONy4aloLWUXCA  WUMMYNbCOB, KOTOpble BbIxo4aT M3  Tpybkn. OueHb KOpoOTKMe
OOHOHanpaBneHHble UMMYMbCbl CNOCOOHbBI K BO3HUKHOBEHMIO YCIIOBWI, NMPU KOTOPbIX MOXET ObiTb cobpaHa AoNoNHUTENbHAs
aHeprusa. OTKkyaa, NpubbiBaeT aTa gononHuTensHasa aHeprua? B 1873 rogy, xenimc Knepk MakcBenn muagan ceon "Tpakrar
OnekTpnyecTBo 1 MarHeTuam" 1 B HEM, OH yKasar, YTO BaKyyM COOEPXUT O0MnbLLOe KOMNMYECTBO SHEPInK (TOM 2, CTp. 472 1
473). IxoH Apumbanbg Bunep n3 MNprHCTOHCKOro YHMBeEpcuTETa, Begywmnn purauk, KoTopbii paboTan Haa ameprKaHCKUM
NPOEKTOM aToMHOM 60MObI, paccymMTan NAOTHOCTb NOTOKa Bakyyma. OTa 3HEprus nons ynoMuMHaeTcs Kak "yHuBepcanbHas
3Heprmsa", "aHeprnsa nongd TAaroteHns" unn " aHeprust HyneBon TOYKN".



CyuwiecTBoBaHME 3HEPrMM 3TOrO MOMS Tenepb LUMPOKO MPUHATO OCHOBHOW HayKOW, U 3TO MOATBEPXKOEHO MONOXEHUEM,
ONVPAaOLLIEroCsl Ha KBaHTOBBLIX YPOBHAX. Booblie cuMTaeTcsi, YTO 3Ta SHEpPrusi HaxXo4MTCH B XaoTuyeckow dopmMe u Ans
Nony4eHnsi NONe3Hon 3Heprum, Heobxoammo 4YTobbl OHa Gbina NepecTpoeHa B cornacoBaHHy gopmy. OkasbiBaeTcsi, YTo
OAHOHanpaBJI€HHbIe 3NTIEKTPOMarHnTHble UMNYIbCbl OT O,IJ,HOIZ MUNNNCEKYHObl NN MeHee, MOryT UCNoJib30BaTbCH, YTOObI
Bbl3BaTb HEOOXOAMMOE PEeCTPYKTYpMpOBaHWE, MOCKOMNbKY OHWU FEHEpUPYIOT HamnpaBneHHYI Hapyxy nocnegoBaTernbHY
BOJTHY pa,EI,I/IaHTHOﬁ aHeprmn, us3 KOTOpOVI MOXeT OblTb u3Bne4yeHa aHeprma anda Wncnonb3oBaHUA B OonbLUNHCTBE
3NEKTPUYECKNX YCTPOWCTB, ECMNM UCNONb3yeTCA COOTBETCTBYOLLASA CUCTEMA NPUEMHMKA.
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PucyHok 18.

Mopeii KuHr npeanonaraet, 4To cxema, ucnosnb3yemasi TomacoMm MopeeM, 6bina creaytowas:

Capacitur M- rayr Capacitor M-ray
valve valve
3 ' ' ! S
== | Gscillater = i
| l Lo
Stapge 1 Stage 2
High frequency Lower frequency
Kackag 1 Kackapg 2

Bbicoko4yacTOTHbIN

Hn3ko4acToTHbIN

3aecb MoryT 6biTb HeGonbluMe COMHeHusl, YTo Tomac eHpu Mopeli co3gaBan HecKoNbKO BapuaHTOB CBOEWN YCTaHOBKW,
KaKablii M3 KOTOPbIX NPOM3BOAMI BbIXOAHYH MOLLHOCTb BeCcbMa B U30bITKe 13 NMo6oi NogBoanMOoi HEOGXOAMMON MOLLIHOCTH.
KaxeTcs o4eHb BEpOATHBLIM, YTO BOMBLUMHCTBO M3 HUX HE UCMOMb30Bano BOo6LLE BXOOHON SHEPrn, a Npu Hanuunumu Kakux-
HMOYOb TakMX WCTOMHMKOB, OHM MPUBOAMNNCL Obl B [EUCTBME KPOLUEYHOW MopuMei BbIXOOAHOW MoliHocTu. Ecnn Gbl
HeBonblLOE KONMUYECTBO paaMOaKTUBHONO martepuana WCMornb3oBanoch Kak OMMcaHo, TO BbIXOAHAs MOLUHOCTb HUKOUM
obpasom He Morna 6biTb OTHeceHa K OAHOMY TONbKO 3TOMY WCTOYHMKY, TaK KaK BbIXOAHasl MOLHOCTb TbICAYEKpaTHO
npesbillana UMEeoLLIYCA MOLLHOCTb, OT 9TUX paAnoaKkTUBHbLIX MaTepuarnos.



Bo3moxxHO HacTano Bpemsi, YToObl OOBACHUTL HEMHOIO 6oMbLUe O, NOTeHUMane, aHeprm n anekTpmdeckom Toke. Mbl 6binn
BOCMUTAHbI C MOHATUEM, YTO HeOBX04MMO, "Cxedb" TONNMBO, YTOOLI NONYYNTE SHEPrUD, YTO BaTapen "paspsaxatoTca” koraa
NCNonb3ylTCA W YTO Bbl JOIDKHbI NOAOEPXUBATb BpalleHMe Bana 9MeKkTPUYEeCcKoro reHepatopa, Ans TOro 4tobbl
nocpeacTBOM 3TOr0 MofyvaTb 3MEKTPUYECKUA TOK. OTU Belun (hakTU4eckn He COOTBETCTBYHOT UCTUHE. OTHOCUTENBHO
COBpeMeHHasi 06r1acTb KBaHTOBOW MeXaHWKWN MoKasbliBaeT, YTO, ECNN 3apsg, TakoW Kak 3NEeKTPOH, MOMELLEH B TO, YTO, Kak
npegnonaraetcs, ABnseTcs "MycTbiM" NPOCTPaAHCTBOM, TO OH He OKa3biBaeTcs B oAuHodvecTBe. "llycToe" npocTpaHCTBO
daKTUYeCKN KUMUT C IHEpruen, B Takon CTeneHun, YTo "BUpTyarnbHble" YyacTulbl BbITankuBawT B CyLleCTBOBaHUE Ha A0Mo
CeKyHObl M 3aTeM ucyesalT cHoBa. Vx HasbiBaloT "BMpTyanbHbIMKU", MOTOMY YTO OHM CYLLECTBYIOT B TEYEHME TaKoro
KOPOTKOrO BPEMEHMU.

Mo npuwynHe OTpuUATENbHOrO 3apsda 3NEKTPOHa NOSABNALWMECH U MUCYe3alolWme BOKPYr Hero 4vactuubl Bcerga 6yayt
3apshKeHbl NONOXUTENbHO. 3MEKTPOH "nonspusyeTt" NpPoCcTpaHCTBO BOKPYr cebs, noTomy 4Tto obnagaeT 3apsaomM. MomeHT
NOSIBMEHUS MONOXUTENBHON "BUPTYyanbHOM" YacTuubl, KOraa Aea 3apsga Bbnuaum gpyr gpyra - MMHYC Ha 9MEKTPOHe M NC
Ha vactuue. Korga y Bac ecTb ABa pasHOUMEHHbLIX 3apsga B6bnusu apyr gpyra, oHu dopmupytoT "gunons”. Ounonu
hOPMUMPYIOT LWIMO3, Yepe3 KOTOPbIN 3Heprus oT cpedbl TeyeT HenpepbiBHO. MOMEHT cnycTd, yacTuua mcyesaeT, HO 3To
MeCTO, HEMEANEHHO 3aHUMaeTCsa OPYroM BUPTyanbHOW YacTuuen. PesynbTaT - HemnpepbiBHLIM MOTOK 3HEPruu, Tekylieun

yepes Ounornsb.

BaTapeu ¢ nx NONOXUTENbHLIMU Y OTPULATENbHLIMM KNEMMaMMU - 3MEeKTPUYECKMe AUNOonu, Kak HanpuMmep reHepaTtopsl, koraa
UX BXoAHoW Ban BpallaeTtcs. MocTosiHHbIe MarHUTbl ¢ X CeBepHbIMU 1 KOXHBIMK MOMOCaMM - MarHUTHble aunonnu. Y obonx
N3 HUX eCTb HenpepbIBHbIE NOTOKU 3HEPrun, TeKyLLel Yepes HKX. Tak, nodemy Toraa 6aTapeun paspskaloTcs U TEPSIOT CBOW
3apsa? lMpuyrHa cocToMT B TOM, YTO Mbl MPUBOAUM CXEMbl B OEWCTBME, UCMOSb3ys 3aMKHYTYl0 cuUcTemy. OHeprus,
BbiTEKalOLLlAas U3 OOHOMO BbiBOAA M TEKYLLAs B NMPOTMBOMOJIOXKHbIVA BbIBOA HEMEANEHHO, paspyLluaeT aunonb. Hoebl aunonb
JOIMKEH co3faBaTbCs Kadoe MrHOBeHWe, ecnv cxema BblpabaTbiBaeT 3HEpruio, U 3To ecTb TOT, caMopaspyluatoLimincs
MEeTO4 WCMONb30BaHUsi, KOTOPbIM 3acTaBnsieT 6GaTapeto paspspkaTbCs WM KOTOpbIM TpebyeTcs, Ans HenpepbiBHOTO
BpaLleHns Bana reHepaTopa.

Ecnv npumeHsieTca ApYron TEXHUYECKU yrnpaBnsaloWmMin NpuémM, rae Ounosb He paspyluaeTcsl NOCTOSHHO, KOTOPbIA MOXET
obecneunTb HENpepbIBHLIA NMOTOK SHEPTUN, U3BNEYEHHOWN M3 HALLEN OKPY>KAKOLLEN cpedbl, B 3TOM Clyvae Takue YCTPOMCTBa,
MOryT ObITb cOo34aHbl. OTO HE Marud, a NOMCTUHE CreayroLlmMin Wwar B TpaguumMoHHOW Hayke 1 paspaboTkax. Tomac 'eHpu
Mopen nepBoHayanbHO ynpaBnsan 9TUM, aHTEHHa M 3eMns aHanorM4yHa AeTEeKTOPHOMY MPUEMHMKY obecneuymBatoLlero
AMnorb, ero YCTPONCTBO BbINO B COCTOSHUM U3BMEYb OT OKpYXatoLlen cpefbl MHOMO KMMOBATT 3Heprun. He HyXHO HuKakoe
TOMMMBO, BCEX Hac 3[4eCb BCE BpeMsA OKpyxXaeT dHeprus. Llenb 3Tux OOKYMEHTOB COCTOWUT B TOM, 4TOObl caenaTb Bac
0CBEeOMINEHHBIMU O HEKOTOPbIX N3 3TUX YCTPOWCTB M MOMOYb BaM NOHATb, Kak OHU paboTatoT.

Hukona Tecna: Hukona Tecna n3rotoBun noxoxee yCTPONCTBO, KOTOPOE BEPOSATHO 34eChb 3aCnyXnBaeT BHUMaHMSA. ITO
6bino 3anateHToBaHo Mat 21st 1901 r. kak "Annapat Anst UCNosb30BaHNsS paanaHTHOM aHeprum”, amepukaHckui MartenT,
Homep 685 957.

'\j J‘hi

YCTPONCTBO KaXKeTcsl NPOCTbIM, HO Tecna 3aaBnsaeT, YTO KOHAEHCaTop AOMMKEH UMETb "3HAUYUTENbHYIO ANEKTPOCTaTUYECKYIO
NMPOYHOCTL", ¥ OH PEeKOMeHAYeT NCMOMb30BaTh CrOAY NyyLlero KayecTsa, YTobbl co3gaTb 3TO Kak ONUCaHO, B ero naTeHTe
577 671 1897 .

Cxema cHabxaeTcsi SHeprnen ¢ NOMOLLbIO U30IMPOBAHHON, OCBELLEHHOW COMHLEM MeTannuMyeckon nnactuHbel. Msonsums
Morna ObITb HaHeceHa HanblfieHneM nnacrTmacchl. Yem Gonblue nnactnHa, Tem bonblie cHMMaeTcs aHeprun. Yem Bbiwe
noaHATa nnacTuHa, Tem 6onblue 3abupaeTcsa saHepruu.
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YCTPONCTBO pagnaHTHOW aHeprum Tecnbl

MopobHo cucteme Mopesi, cuctema Tecna cobupana sHepruto OHEM M Houbko. KoHaeHcaTop nonyyaeT 3apsgky u
BUOPALIMOHHBIN K04 MHOFOKPaTHO paspshkaeT KOoHOeHcaTop 4epes TpaHcdopmatop. Beixog TpaHcdopmatopa 3atem
ncnonb3yeTcs, AA TOro YTobbl NPUBOAUTL HArpy3ky B AeNcTBME.

KaxkeTcs BEpoOsiTHbIM 4YTO, 9TO YCTPOMCTBO paboTaeT npexae BCEro OT CTAaTUYECKOro 3NeKTpuyecTBa, TO 4emy Bepar
HeKOTOpbIe MNoAKn, ABNSAETCS NPOSBIEHNEM NMONSA 3HEPTUMN HyNeBbIX konebaHun. BoamoxHo, 4to obopynosaHme Mopes Takke
paboTano, MNocpeacTBOM repexBaTa CTaTUYECKOro 3neKkTpuMyecTBa, HO 3TO [AOMKHO ObiTb HauMMeHee BEpPOSATHbLIM.
O6opynoBaHue Tecna mMorno 6bl XOPOLO PYHKLUMOHMPOBATh KOrda nNUTanocb OT NpyMBOAa ABuUratensd MawwuHbl Bumwypcta
BMeCTO OOonbLUOV HaA3eMHOW MnacTuHbl. [1ogpoBGHOCTM O MOCTPOMKE YCTpOWCTBa Bumiwypcta B OOMALWHUX YCMAOBUSIX
nmetotcs B kHure 'CamogensbHast MonHus' P.A. ®opaa, ISBN 0-07-021528-6.

Tecna Takke pa3paboTtan yCTpoOMCTBO AN TOro, 4Tobbl cobvpaTbe 3Hepruto u3 Bo3gyxa. Hackonbko S 3Hato, 3TO HMKOrga He
naTeHToBarochb, 1 9 HAKOrA4a He BUAen cneumdukaumio aTon paspaboTtku. BoamoxxHo, 3To Oblno ogHOM M3 Heyaad Tecrnbl, HO
NINYHO 9 COMHEBAKCb OTHOCUTENBHO 3TOro. ATO MOrMO Obl BOCMPOU3BECTM OYEHb WHTEPECHBLIA 3SKCMEPUMEHT, Tak
npeacrtaBbTe cebe Kakon YPOBEHb MOLLHOCTU MOXET ObITb AOCTUrHYT, MCMONb3ysa 3TO. KOHCTPYKUMSA NOKa3aHa 34€eCh:
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KaTtywka anektpomarHuta
MarHuTHbIN cepaeydHuK

MpamoyronbHbIA Kopnyc

(BO3MOXHO hapchopoBbIi)

OTO No cywecTBy, NPSAMOYIONbHLIV LUNNHAP, KOTOPbIN COAEPKUT ABa chepnyecknx anekTpoaa kak B MmawmnHe Bumiypcra.
LnnuHap yctaHoBReH BepTUKanbHO, Tak, YTO, B TO BPEMS KaK 3NeKTpodbl NOAKMYEHHbIE K BbICOKOMY HamnpsiXeHWuto,
CO3[at0T UCKPOBbIE pa3psabl, BO3AYX BHYTPU LUNUHAPA HarpeBaeTcs, YTo 3acTaBnsaeT ero NogHMMaTbCs Ha BepX uunuHapa.
Fopsunii BO3A4yX WOHU3MPOBaH, TakMM oOpa3oM MarHWUTHOe Mofie, CreHepuMpOBaHHOE OKPYXXaloLWMM 31IEKTPOMarH1uTom,
3acTaBnseT 3apshkKeHHble WOHbl ABUratbCs B MPOTUBOMOSIOXHBIE CTOPOHBLI  LUunuHapa. [nacTnHbl  anekTpoaos,
YyCTaHOBfIEHHblE B UMNMHApPe, obecneynBaloT 3MEKTPUYECKyo Lenb AN U3ObITOYHbIX MOMOXUTENbHbIX U OTpULaTeNbHbIX
3aps00B, YTOObI HEMPepbLIBHO TeYb Yepes Harpysky - obblYHO OCBeLLEeHNe, HarpeBaTesb Uy CXembl ABUratenen.

Ha noBepxHoCTM 3Ta cuctema, BUaMTCA apeKkTMBHON MeHble YeM Ha 100%, B HeWn KONMYeCcTBO IHEPIMM MPUIOXKEHHOE K
YCTPONCTBY, 4TOObLI 3acTaBuTb €ro paboTaTtb, AOMKHO ObiTb MEHbLUE KONUYEeCTBa 3HEpruu, BbipabOTaHHOW OT 3TOro
YyCTPOMCTBA, ANs TOro 4YTobbl YyNpaBnATb MOME3HbIMU Harpys3kamu. A He yBepeH, 4To 3To obssaTenbHO Tak. Bo-nepsbix,
BO3QYyX YXXe COOEpPXUT 3apsiKeHHblEe MOHbI NPeXae, Yem 3TO YCTPOMCTBO HAYHET NpoM3BOAMTL UX Bonblue. OTU NpUpoadHbIe
NOHbI YBENUUYMBAIOTCHA B KONMYECTBE, KOrda BeposTHa rposa, Aaxe BNoTb A0 NPefoCTaBfeHNs MHOMMM FOASAM roNoBHOW
6onn ux npucyTcTBUEM. OTW MPUPOAHbIE WMOHbI OyayT 3axBayeHbl 3TUM YCTPOMCTBOM, M 6e3 HeobXxoAMMOCTM Ans Ux
€03aHust Kakon-HMbyab BXOOHOWN 3HEPrmM, OHU CNOCOOHbI K 06eCne4eHno BbIXOAHOW MOLLHOCTbHO.

K Tomy e, BCA 3eMnsi norpyxeHa B More 3Heprun Hynesblx konebaHun. OTO KUNWUT 3HEpPrus Ha KBaHTOBOM YpPOBHE, YbW
ahdeKkTbl MOTyT BbITb 3aMeyeHbl faxe Npuy 'abcontoTHOM Hyrne'. OTo none BblpabaTbiBAaETCHA OT ManeHbKUX XaOTUYHbBIX CUIT,
KOTOpble OEenarwT €ro UHTEHCMBHbLIM, AN TOro 4TOObl MOMYyYMTb MOME3HYK SHEPrMi HEenocpeacTBEHHO u3 Hero. [lone
OOMKHO ObITb CTPYKTYPMPOBaHO MNpEXAe, YeM 3Heprus MoxeT ObiTb m3BrnedeHa u3 Hero. OguH cnocob cpenatb 3TO
CMHXPOHM3MPOBaTb MOSie C COObITUEM, TaKUM Kak Hanpumep BOMHa 'paguaHTHON 3HEepPrnu', KOTOpoe BbI3bIBAET M3NydYaemMble
HapyXy KOrepeHTHble BOSHbI 3Heprun, - NPUbnNmnanMTensHO kak pabb Ha MOBEPXHOCTU MpyAa CO CTOSYEen BOOOW, Bbl3BaHHas,
OpoLleHHbIM BepTUMKanbHO B Bogy Oonblimvm kamHeM. 'BonHbl' psibn aBuraroTcs HapyXy OT 'MecTa nageHus', noka He
aocTturHyT 6epera Bogoema. Ecnn 6bl B BogoeMe 6bin reHepaTtop, NpUKpenneHHbld K nonnasky, TO 6biro 6bl BO3MOXHO,
oToGpaTb HEMHOro aHeprum oT psabu. To xe camoe MOXeT ObiTb caenaHo C BOMHaMu 'pagvaHTHOM 3Heprun', ecriv Bbl
MOXeTe co3aaTth UX, U 3HaeTe, Kak nepexsaTbiBaTb OT HUX SHEPTUIO.



BomHbl  pagmMaHTHOM  3Heprum MoryT ObiTb  CHOPMUPOBaHbI  OYEHb  KOPOTKMMM  PE3KUMW  OOHOHanpaBfieHHbIMU
ANEKTPUYeCKMMMN umnynscamu. lNMoaxoasawmmm Ans 3TOro ABMSOTCA UMMYNbCbl, MEHEE YeM OAHOW COTOW AOMW CeKyHAbl.
OauH cnocob ana cosgaHvs UMMYNbCOB TakoOro Tuna, Mcrnonb3oBaHue paspsgHuka. B yctponctee Tecna, nokasaHHOMY
BbllLE, WCKPbl TEHEePUPYIOTCA HEMNpepbiBHO. OTWM WUCKPbl MOPOXAAKT BOSHbI PaaMaHTHOM 3HEprun, mnsnyyawwmecs nog
NpsMbIM  YrfiOM MO OTHOLIEHWIO K uckpe. be3 comMHeHus y BepTuKanbHOro uunuHgpa OyaeT Oonbluoe KOnM4ecTBO
ObicTpopacTyLlen pagnaHTHOW 3Hepruun, Korga aTum OyayT ynpaBnATb. OTO B AOMOMHEHME K BO34YLIHbIM MOHaM, KOTOpble
ynaBnvBaloTcs. EQUHCTBEHHBIN BOMPOC — CMOCOOHO MMM HET MoKasHOe pacnofioXeHne NNacTUH 3NekTpodoB, K 3axBaTy
Kakon-Hnbyab 3TON M3ObLITOYHON SHepruu. lNpuHUMas BO BHUMaHWe MeTannuyeckoe YCTPOWCTBO 3axBaTta, MCMosfb3yemoe
OasuHOM [peem Ansa nepexsaTa paguvaHTHOW SHEPIrUM Kak OMMCAHO HUXKE, KaKEeTCS BbICOKO BEPOSTHbIM, YTO HEKOTopoe
KOnuyecTBo 9ToM [06ABOYHON 3Heprus, hakTU4ecKkn, nepexsaTbiBaeTCad M MCNOMb3yeTcH, Y4TOObl MPUBOAWTbL Harpysku B
aencreme.

HyXHO OTMEeTUTb, 4YTO YCTPONCTBO Tecna, KOTOpoe MoKa3aHo Bhbille, OyAeT Bbi3biBaTh YbTpadUONeToBYyO paanaLmio Takum
Xe obpasom kak 31O gernaeT nobas AyroBasd CcBapka C MeTannMyeckuMm dMeKTpogoM B cpede mHepTHoro rasa MU unu
MPyTOK CBAapOYHOrO annapata, Takmm obpasom nposiBAsSNTE OCTOPOXHOCTb, OCTEperaMTecb CMOTPeTb Ha Oyry U He
no3eonanTe ynbTpadnoneToBOMy M3Ny4YeHUIO nonagaTbh Ha Bally KOXY, AaXe eCnu KoXKa MoKpbiTa oaexaon. Bel moxeTe
nony4nTb OMNacCHbLIN 3arap Yepes3 TOHKYHO ofexay, ecnv MogBEeprHUTEeCh CUNbHOW ynbTpaduonetoBon paguaumn. Kpome
TOro, BEPOATHO, Ayron OyayT creHepupoBaHbl pagvonoMexn, MO3TOMY BO Bpemsi nokasa nobbix TECTOB [OMKHO ObiTh
npegycmoTtpeHo akpaHupoBanne. MPEOYMNPEXOEHUE: Tecna cnyvalHo oOOHapyxun, 4TO 3NEKTPUYECKME WCKPOBLbIE
paspsgbl B BO34YyXe, BOCMIAMEHSAT U CKUraloT aTMOCKEPHbIA KACNOPOA M a3oT, Npou3Boas konebaHus amnnutyaon B
12 000 000 BonbT. ObGa anemeHTa KMCNOPOA M a30T, HWXKe aTOMHOro yucna 19, Takum obpasom, nNpespalleHme B anbqy u
OeTbl 3apsabl (OCBOOOXOEHHbIE siApa renus Kaxapld C 3apsgom +2, 1 9NeKTPOHbI KaXabln ¢ 3apsagom -1) conpoBoxaaeTcs
CWUIMbHOW MPOM3BEAEHHON paguauven, uMes noTeHuuan HanpskeHus B 12 meraanekTpoH-BonbT (MaB). 3T1o - noutn Tpéx
KpaTHbIN ypoBeHb MaB ramma-pagnauum, ncnyckaemMon pagneM, 3T0 MOXET ObiTb OCHOBATENbHOM NPUYMHON, novemy Tecna
He npegasan rmacHOCTU 3TO YCTPOWCTBO MOKa3aHHOE Bbille M €CNW Bbl PELUMTE 3KCMEPUMEHTUPOBATb C 3TUM, MoXanyncra
3HanTe O NOTEHUKNaNbHOM ONAacHOCTU 3TOW paguaumn.

BapuaHT BbILLEYNOMSIHYTOro yCcTponcTBa Tecna gaH B kHure "®umsmyeckaa Xumus" E. A. Moelwyn-Hughes, Pergamon,
n3gaHHyto B Okcdopae B 1965 r, ctpanunua 224. Pesepdopa u Mevirep yctaHoBunmn oakT, YTo pagui ucryckaeT anbda-
yacTuubl co ckopocTbto 34 000 000 000 pa3 B cekyHay, Kaxaas umeroLlas no ABe eAMHULbl MONOXMTENbHOro 3apsaa B 4,5
MWIIIMOHOB 3NEKTPOH-BOMNbT. JTO - MOTpsicaloLLee KONMYECTBO 3HEPrMKU, KOTOpasi MOHU3UPYET BO3AyX BHYTPU Kopryca u
HeorpaHM4YeHHO NPOU3BOAUT AOCTATOYHYHO MOLLHOCTb CMOCOBHYI0 3aMEHUTb CUCTEMY CHabXeHUsT SHeprmen Lenbix YeTbIpEX
ropofcKk1x KBapTaros.
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BapwuaHT ycTpoincTea Tecna, KOTOpbIA NOKa3aH Bbllle, MOAAEPXUBAOLLAS Onopa Ha NnacTMHe nonepék OCHOBaHMS kopnyca
ANS CBUHLOBOIO KOHTeWHepa copepxailero 1 rpamm pagus. Paguaumns noHvM3npyeT BO3AyX, @ MarHUTHoOe rore oTaensieT
3apsiabl M HanpaBnsieT UX K NPOTUBOMOMOXHBIM CTOPOHaM kopnyca, YTobbl GblTb COGPaHHBIMU Y UCMONb30BAHHEIMU Yepes
MAacTUHbI 3NeKTpoaoB. KaxeTcs, YTO HET HUKAKOW MPUYMHBLI, NMOYEMY CUMbHbIE MOCTOSIHHbIE MarHUTbl He MOryT ObiTb
UCMornb3oBaHbl BMECTO 3M1EKTPOMAarHUTa NOCTOSIHHOMO TOKA, NMOKa3aHHOMo 3[€eCh.



®p3uk IIpenTus. WrxeHep - asnektpuk PpaHk Yanatt IlperTtus wus Mencunbeanum, CLUA un3obpen 'Hakonutenb
OneKkTpo3aHeprun' ¢ BbIXOAHON MOLLHOCTLIO, B LUECTb pa3 bGonbluern YyeM BxogHast MOWHOCTb. EMy npegocTtaBunm nateHT 18-
ro ceHTa6ps 1923 r., n ero nepecpasmpoBaHHOE CoAepXXaHme crieayoLlme:

Moé n3obpeTeHne MMeeT OTHOLUEHME K YCOBEPLUEHCTBOBAHUAM B [NMpMEMHMKaX nekTpuyeckon QHepruu, Tam rge 3emns
OEencTByoLLas Kak poTop, a OKpYXalowWwuin BO34yX Kak cTaTop, nony4vas Takum obpasom SHEPruio NPOU3BEOEHHYIO 3eMrien,
BpaLLlaloLLencsl BOKPYr CBOEN OCU, UCMONb3YETCA TakK Ke KakK MCTOYHUK SHEPTUN U OPYTrUX LENen.

B cosgaHun moen becnpoBoaHOW CUCTEMbI YNpPaBreHUsa ABMXEHUMEM MOe3A0B AN KeNne3HblX AOopOor, 3allMLLEeHHON MOUM
MateHTOoM CoepmnHeHHbIx LTatoB HoMep 843 550, 9 0GHapyXmun To, YTO KacaeTCsl aHTEHH, COCTOSALLMX U3 O4HOro NpoBoAa
noaxogsulero auvameTtpa, MOAAEPXKUMBAEMOro W30MMpylLWUMKU cpeacTtBamMn B TPEX - LIeCcTU Oionmax Bbille 3eMnn U
TAHyLLErocst No AnvMHe 6ornee UM mMeHee MOSTIOBMHbI MUMK, BbllleyKa3aHHble aHTEHHbI, 3a3eMIEHHbIE OOHMM KOHLIOM Yepe3
paspsgHvK a, B ApYron KoHel BO30YX4aeMbli BbICOKOYACTOTHBIM reHepaTopoM aHeprm Ha 500 BaTT M uMmetoLwmnn YyacToTy
Bo BTOpmdHOM uenu 500 000 Iy, Npou3BedET B aHTEHHE Ty Xe CaMyl 4acToTy KornebaHuWm Kak 3eMHble TOKWU, U Takum
06pa3oM ANEKTPOIHEPTUS U3 OKPY>KAIOLLMX Cpebl HakannmBaeTca BAOMNb AMNVHbI NepeatoLllen aHTeHHbI, a ¢ konebartensHon
pamMO4YHOM 3aMKHYTOW aHTeHHbl 18 ¢hyTOoB B ANMHY uAYLLEN NapanfenbHO C nepefaroller aHTEeHHOW Ha pPacCTOsHUK
npnbnuantensHo 20 ¢yToB, ObINO BO3MOXHO, NOMYYNTb, HAcTpaMBasi PAMOYHYK aHTEHHY, JOCTATOYHY MOLLHOCTb YTOObI
3aXeyb Ha NOJSIHYH MOLLHOCTb, MOCNeAoBaTenbHy rpynny u3 natnaecsat 60 BaTHbIX YronbHbIX NamMn HakanMBaHUA.

MoHwxeHne nnn noeblweHne Yactotbl 0T 500 000 My NpMBENU K YMEHbBLUEHMIO KONMYECTBA SHEpPrum, noslydeHHom Ha 18-
dyToBON aHTEeHHe. TOYHO Tak e NoabeM nepefaroLLeil aHTEeHHbI NMPUBEN K NPOMNOPLMOHANbHOMY YMEHbBLLIEHUIO 3HEpPriu,
NMPUHATON Ha NPUMEMHOW aHTeHHe, a B 6 doyTax BbiLLe NOBEPXHOCTU 3eMiu, BoobLle He Bblfo 4OCTYNHO HUKaKown aHeprumn 6e3
N3MeHeHUs noTeHuuana n 4acToThbl.

Llenb Moero yHMBepcansHOro n3oGpeTeHnst UCNonb30BaTh SHEPruto, NOPOXKAEHHYIO 3emreil Kak onmncaHo 30ech, U NOSICHEHO
B pucyHkax. [1Ba pucyHka Ha M300paxeHUsIX MOSICHSIT NPOCTYIO W MPEeAnoYTUTENbHYI0 (hOPMbl 3TOrO M30OPETEHUS, HO S
X04y, 3TO UCTONMKOBATb, YTO HET HUKAKUX 06A3aTENbHbLIX OFPaHUYEHUI B OTHOLLEHWUW NPABUIMBHOCTM M TOYHOCTU CXeM, hopm,
PacnonoXeHWN, U KOHCTPYKTUBHBIX NMOAPOGHOCTEN, KOTOpPbIE MOKa3aHbl 34eCb, U 3T 3aMEHbI, U3MEHEHUS 1 MoaUUKaLMK
MoryT GbITb BbINOMHEHLI KOraa TpebyeTcs B paMmkax MOero n3o6peTeHns 1 kak KOHKPETHO ykasaHo B TpeGoBaHMsIX.

OIMMNCAHUE PNCYHKOB:
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4 A 14
5 1 Spark gap 22
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Rt 15 20 25
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B Puc.1: (O6moTka TpaHcgopmatopa 8 cnpasa 13)
1 1 2 npoBoga nogayn nepemeHHoro Toka 110 BonbT 60 repu, cHabxatoLme BbICOKOYACTOTHbIN reHepaTop.

3 BbIKOYaTeNb C KOHTakTamMu 4 n 5.



6 1 7 NnoaknoYeHns BbICOKOYACTOTHOMO TpaHccopmatopa 8 ans Toro, 4tobbl NoBbICcUTh YacToTy A0 500 k'Y 1 HanpskeHus,
ykasaHHoro B 100 kB.

9 kaTyLUKa MHOYKTUBHOCTMW.

10 paspsgHuK.

11 nepemeHHbIN KOHAEeHCaTOp.

12 nepBuyHasa obmoTka TpaHcdopmaTopa 8.

13 BTOpUYHas obmMoTka TpaHcdopMaTopa 8, KOTopbI MOAKITHYEH NpoBoAOM 15 yepes nepeMeHHbIn KoHaeHcaTop 16 u

npoeog 17, k 3emne 18.

14 npoBopg OT Opyron CTOPOHbI BTOPUYHOM 06MOTKM TpaHcdopMaTopa 8 coeauHEHHbI C OCHOBHOW Nepeaatolen aHTEHHON

19, koTOpasa nogaepKaHa, N3oNMPYLWKUM YCTponcTBoMm 20.

21 paspsagHuK y nepegatoen aHTeHHbl 19, 3a3eMnéHHbIN Yepes NpoBo 22, nepeMeHHbI KoHaeHcaTop 23, 1 npoBoa 24 B

rpyHT 24'. MepepatoLwaa aHTeHHa 19 MOXeT MMeTb MobYyI0 3a4aHHYI0 ANUHY.

25
26
36 27

34 =

38 a5 La 32 27

133
37 28
29
Figure 2 30
31

B Puc. 2.

25 3amkHyTas konebartenbHas paMmoyHas aHTeHHa Ntobow XXenaemon AnvHbl, Ans caMon 6onbLIon 3PdEKTUBHOCTH, OET
napannensHo nepepatowien aHteHHe 19 n3 Puc. 1.

26 coeaVHALNIACA BbIBO MEXOY aHTEHHOW M NMOHWXAKLWMM TpaHcopMaTopoM, 27 y KOTOporo 27’ BTopnyHasi obmoTka.

28 BbIBOA, NOOKIHOYAOLLMI BTOPUYHYHO OOMOTKY 27, Kk 3a3emnenuto 31 yepes nepeMeHHbIn koHgeHcaTtop 29 u BeiBog 30.

32 nepBuryHasi 06MoTKa TpaHcdopmaTtopa 27.

33 nepemeHHkbIN KoHAeHcaTop.

34 n 35 yacToTHblE 0OMOTKM TpaHCOpMaTOpa, MOCTAaBMASA ANEKTPUYECKUI TOK K BbiBogam 36 n 37 motopa 38, unum kakum-

HUBYAb OPYrMM CUNOBbLIM YCTAHOBKAM.

PABOTA U3OBPETEHUA:



3amkHUTE nepeknoyaTens 3, 4ns nogadn nMTaHua no nposodam 1, n 2 Ha TpaHcdopmaTop npoeoda 6 n 7.

Otperynupynte paspsgHuk 10 1 nepemeHHbI koHgeHcaTop 11 Tak, 4tobbl Obina yactota 500 kl'y n HanpsbkeHne 100 kB
nepegaHHbIX OT BTOPMYHbLIX, BbIBOAOB 14 1 15 nosbiwatowero TpaHcgopmaTopa 8 ns Puc. 1.

3atem oTperynupynte WMCKPOBOW MPOMEXyTok 21 nepepatouleri aHTeHHbl 14 Tak, 4yToObl ObIMM yCTpaHeHbl BCE MUKM U
UMMynbCHbIE BbIOPOCHI MpU Nepefaye BAOMb aHTeHHbl 14 HanpsixeHus Ha 100 kB n yactoton 500 kI 'L,

BonHbI, KOTOpbIE BO3HWKAOT, NPOMYCKaOTCHA Yepe3 UCKPOBOM NPOMEXYTOK 21 yepes BbiBOA 22 HA NEepEMEHHbIN KOHOEHCATop
23 1 3aTeM 3a3eMnA0TCA Ha 24" Yyepes BbiBO 24.

BbicokoyacToTHbIM anekTpudeckun 1ok 500 kL BO3BpalLaeTcs 4epe3 3emIito, NocpeacTBoM 3aszemneHus 18, BBepx no
npoBoay 17 Ha nepemeHHbI KoHaeHcaTop 16 1 Yyepes BbiBOA 15 k BTOpu4HOm obmoTke 13 TpaHcdopmaTopa 8 us Puc. 1.

lMepemeHHbIN TOK, Bbl3aBaHHbIM nogadven 100 kB 500 kly, umeeTt Ty xe camyto 4acToTy, MNOCKOMbKY 3eMns BbipabaTbiBaeT
3MeKTPUYecKme TokM, 1 NOACTPaMBasiCb C HUMM NpUobpeTaeT OT HUX AONOMHUTENBHYIO MOLLHOCTb.

Mvea Ty Xe camMyl 4acToTy Kak Ha BbiBoge TpaHcdopmaTtopa 8 Bponb npoBogoB 14, 3TO CO34aET WUCTOYHMK
BbICOKOYACTOTHOIO 3NIEKTPUYECKOrO TOKa, KOTOPbLIA MOXET OblTb CO34aH Ha PE30HAHCHOM KOHTYpE C TOW e CaMOW 4acToTow
Ha 500 kl'y, kak nokasaHo B Puc. 2.

AHTeHHa 25 HacTpoeHa, onsd nonydeHus yvactotbl 500 kU, YTO MPOU3BOAUT SMEKTPUYECKUIN TOK, KOTOPbIN NPOXOAuUT K
BbiBOAY 26 4epe3 obMoTKy 27" TpaHcdopmaTtopa 27, Yepe3 npoBof 28, nepeMeHHbI koHaeHcaTtop 29 u nposog 30, Ha
3asemnexve 31.

BbicokovacToTHble anekTpudeckue Tokm 500 kI'y nayt k 06MoTke 32 1 nepemeHHoMy KoHaeHcaTopy 33 n oomoTkam 34, n 35
13 npeobpasoBaTens 4acToTbl 27 MOHWKAILLEro YacTOTy M HanpsXeHne, NPUrogHbiX Ans ynpasneHus motopom 38 yepes,
BbiBOAbl 36 1 37. JTO nos3BonseT caenaTb UCTOYHUK Toka abcontoTHO ansd nobon uenn, Takon kak paboTbl CaMOnEToB,
aBTOMOBUNEN, XKEeNe3HO40POXKHbBIX COCTABOB, MPOMBbILLITEHHbIX NPEANPUATAN, OCBELLEHUS, OTOMIIEHUS U T.A4.

BosBpalleHne 9SneKkTpMYEecKoro TOKa uYepe3 3aslemiieHnMe OT nepefawlwen aHTeHHbl 14 npegnoyTuTenbHO  Ans
MEeTannMyeckon NIMHUN, NOCKOMbKY €CTb 3aMeTHbIN Bonee BbICOKUIA MPOLEHT OT akkyMyNMPOBaHUS 3€MHbIX 3MEKTPUYECKUX
TOKOB B MNPUHMMAOLLMX aHTeHHaxX Puc. 2 yeM OT MeTannuMyeckon NUHWUW, BbI3BAHHOW EMKOCTHbIM COMPOTUBIIEHUEM
3a3eMMEHHON CXeMbl. S Takke npegnouMTard Mnpu OnpeferieHHbIX YCMOBMSAX WCMONb30BaTb MPOCTYD MPOBOSIOYHYHO
NPUHUMALOLLLYI0 aHTEHHY, BMECTO 3aMKHYTOro KOHTYpa nokasaHHoro Ha Puc. 2.

CornacHo onpegeneHHbiM TpeboBaHNaM (OYHKLMOHMPOBaHUS 51 HaLLEen LienecoobpasHbiM, NOAHSTL NepeaatoLyo aHTEHHY
N NepeHEC eé Ha CTOMKN Ha MHOro (DYTOB BbiLLE NOBEPXHOCTU 3EMIU, U B 3TOM crly4ae TpeboBanuck Opyrue HanpshkeHne u
yacToTa, HeobxoauMble ANsi HaKannMBaHUSA 3eMHbIX TOKOB BAOMb Nepeaatollern aHTeHHbl 14.

FepmaH MnocTtoH. epmaH NnocTtoH npegocTaBun amepukaHckmii nateHT 1 540 998 B uoHe 1925 r. NaTeHT CXogHbIN B
cTure c cuctemon 3axsata Tecna, U NOosICHAET NPUHLMMN CUCTEMbI, KOTOpas OYeHb MOXOAUT Ha ycTporcTBo ona baymaHa
"Tectatuka", onncaHHoe nosaHee. NMaTeHT o4YeHb AeTanbHbIn, ¢ 37 PUCYHKaMU, NOKa3biBaOWNMKN pasfuyHble YCTPONCTBA, U
3TO SABMSAETCS YaCTb 3TOr0 MHAPOPMALMOHHOIO Habopa. dakTnyeckn, NaTeHT YMTaeTcs ckopee Kak yyebHoe nocobue, a He
Kak naTeHT. K yCTPOMCTBY 3TOr0 TMMa Hy>XHO Hambornee onpeaeneHHo OTHECTUCh CEPbE3HO: epMaH paccMaTpuBaEeT OAHY U3
ero cuctem ¢ BoiBogom B 100 kmnoBatT, asnstoLlencs kak "manon” cuctemon. OH NOSACHSAET HECKOSbKO pasnnyHbIX METOLOB
3axBaTa JHEpPrMM N HEeCKOSNbKO MeToOO0B ANnSA yBenunyeHuss adheKTUBHOCTU 3TOW 3axBayeHHOW 3Heprun. B To Bpems kak
yCcTaHoBKa, BblpabaTtbiBana noctosHHoe nutaHne B 100 m Gonee kunoBaTT HepeanbHble ANS 4YeroBeka, CylecTByeT
onpegenéHHas BO3MOXHOCTb CO3[4aHMs YMEHbLLEHHOMO BapmMaHTa, KOTopkin cnocobeH obecneunBaTtb 3HAUMTESbHbBIE YPOBHU
cBobogHoMm aHeprun. BcneacTtBue 3TOro OOMKHO OblTb OMpeneneHHo PEeKOMEHAOBAHO BHMMAaTENbHOE MPOYTEHUME €ero
naTeHTa.

epmaH HauyMHaeT, NOACHATb, Kak BblpabaTbiBAaeTCs 3MEKTPUYECTBO Mnomyyaroleecs OT MawuHbl Bumwypcra. BeixogHoe
Hanps>keHne MalluvHbl BumMilypcTta oyveHb BbICOKO, a AOMyCTUMBIM TOK O4YeHb Man. [epmaH perynupyeT 370, nopasas
BbIXOAHYIO MOLLHOCTb B MOHWKAIOLLMIA TpaHCHOPMaTop, KOTOPLIN MOHWKaET BbIXOAHOE HanpskeHne A0 NOAXOAALEro ypoBHS
N NOBbIWAET MOMNE3HbIA JNEKTPUYECKU TOK B MPOMOPLUN  YMEHbLUEHUS HanpsKeHusl. YCTPOWCTBO, KOTOPOe OH
AEMOHCTPUPYET, MoKa3aHo 34eck:
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Ero nateHT roBopuT: "CoOTBETCTBEHHO BbIGMpPas OTHOLLEHME MeXOy YMCIIOM BUTKOB B NMEPBUYHbLIX U BTOPUYHBIX OBMOTKaX,
OTHOCUTENBHO TOYHOTO MPUMEHEHUS KOSMMULMEHTOB pe3oHaHca (EMKOCTW, WHAYKTMBHOCTW W COMPOTUBIEHUS) BbICOKOE
HanpsKeHue NepBUYHON CXeMbl MOXET ObiTb COOTBETCTBEHHO MPeobpa3oBaHO B HM3KOE HanpsKeHue C BbICOKUM BbIXOAHbLIM
TOKOM.

Korga konebaTenbHble paspsdbl B NEpPBUMYHON Lenu cTaHoBATCA 6onee crabbiMM UMM MOMHOCTBIO MpekpallarTcs,
KOHAEHcaTopbl CHOBa 3apshkaeT CTaTUYecKoe 3MeKTPUYECTBO, A0 TeX MOop, NMOKa HaKOMMEHHbIV 3apsg cHoBa He NpobbeTcs
yepes paspsigHuK. Bce aTo noBTOpsieTcs A0 TeX Mop, Noka aMeKTpMYecTBO NMPOU3BOAUTLCS 3MEKTPOCTaTUYECKON MallUHOW
MOCPeACTBOM MPUMOXKEHNS K 3TOMY MEXaHUYECKOW SHEepPruu.
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OnemMeHTapHaa dopMa u306peTeHnUs MnokasaHa Ha Puc. 2, B KOTOPOM WCMONb3YHOTCA napannienbHo ABa MCKPOBbIX
NPOMEXyTKa, OAUH U3 KOTOPbIX MOXHO Ha3BaTb pabGoyuM MPOMEXYTKOM 7, B TO BPeMs Kak BTOPOWM CMYXXWT 3allUTHBIM
YCTPOMUCTBOM OT M3GLITOMHOrO HanPsKeHWs U COCTOUT M3 GONbLLEro YMCna UCKPOBLIX MPOMEXYTKOB Yem paboyas 4acTb,
NCKPOBbIE NMPOMEXYTKW, PAacnomnoXeHbl NocreoBaTenbHO U 3allyHTUPOBaHbl KOHAEHCATOPaMMn O4YeHb Marnol éMKocTu ay, by,
C4, KOTOpblE Jal0T paBHOMEPHOE NCKPOOBpa3oBaHWe B 3aLLUTHOW CEKLIMN.

1 - Hag3emMHas aHTeHHa Ang ynaBnNMBaHMS 3apsaoB aTtMocdepHOro anekTpuyecTBa, 13 3a3emneHue BTOPOM 4YacTu
NCKPOBOIro NpoMexyTka, 5 n 6 koHgeHcaTtopbl, 1 9 nepBuyHasi 0OMOTKa kaTywwku. Korga nonoxuTtensHoe aTtmocdepHoe
3NEKTPUYECTBO CTPEMUTCS 0OBbEOUHUTLCA C OTpUUATENbHBLIM 3a3eMSIEHMEM 4Yepe3 aHTeHHy 1, TO 3ToMy npensaTcTByeT
BO3AYLUHbIN MPOMEXYTOK Mexay paspsgHukamu. ConpoTMBREHWE WCKPOBOrO MPOMEXYTKa 7 Hwxke, YyeM Yy 3aluTHOro
WCKPOBOrO MPOMEXYTKa, KOTOPbIA COCTOMT W3 Tpex WCKPOBbIX MPOMEXYTKOB COEAMHEHHbLIX MOCNeaoBaTerbHO,
crnegoBaTernibHO UMEIOLLIEro B Tpy pa3a borbLuee ConpoTMBIIEHNE BO3ayXa.



MoaTomy, nNoka conpoTUBIIEHME MCKPOBOTO MPOMEXYTKa 7 He MepeHanpsikeHo, paspsabl NMPOUCXOAST TOMbKO Yepes3 Hero.
OpHako, ecnn HanpshkeHue BO3PacTET MNOoA KakMM-HUOyAb BO3OENCTBMEM K TaKOMY YPOBHIO, YTO 3TO MOrNo 6bl GbITb
onacHblM Ans 3apsga KoHAeHcaTopoB 5 M 6, unv Ana msonauum katywkm obmoTtok 9 m 10, TO 3alWUTHBIA UCKPOBOW
NPOMEXYTOK, €CMNM OH YCTaHOBMEH MpaBWIlbHO, PaspsaauT HanpsbkeHne HemnocpeACcTBEeHHO Ha 3emrio 6e3 Toro, 4Tobbl
noasepraTb OMacHOCTU YCTPOMCTBO. Be3 ycTponcTBa 9TOro0 BTOPOro WUCKPOBOrO MPOMEXYTKA HEBO3MOXHO Mony4vaTb U
oTAaBaTb GorbLUME KONMYECTBA NOME3HOW 3NEeKTPUYECKON aHeprun'.

Kpome TOro, K MCNOJ1Ib30BaHNO UCKPOBbIX NMPOMEXYTKOB MapanneribHO, eCTb BCnoMoraTtesibHada Mepa ©esonacHocTn, Takke
HeobxoouMMasi Ons U3Brne4YeHus ANEKTPUYECKOro ToKa OT 3TON cXembl. OTO - BBEAEHMNE 3aALLUNTHBLIX ANEeKTPOMarHnToB uUnn
OPOCCEeSIbHbIX KaTyLUEeK B aHTEHHOM KOHTYpP€e NOKa3aHHbIX KakK S B Puc. 3. OanHouYHbIN ANEKTPOMarHuT, UMEIOLLNIA cepaevyHuK
N3 BO3MOXHO Ooriee TOHKMX OTAeNbHbIX MNacTuH, COeANHEH C aHTeHHoWn. B Cliy4ae BbICOKMX Hal'lpﬂ)l(eHVIIZ B Hag3eMHOWN
CucremMe Ui B Mectax, rge €Ctb 4actble rpo3bl, MOXET ObITb NOAKITHOYEHO HECKOIIBbKO TaKMX MarHUTOB NOCHeAoBaTEeNbHO.
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B cnyyae GonblUMX YCTaHOBOK, HECKOMNbKO TakMX MarHMTOB MOTYT WCMOMb30BaTbCA B Mapannenb WNu napannenbHo
nocnegosatenbHo. OBMOTKMA 3TUX 3MEKTPOMArHUTOB MOryT ObiTb NPOCTO MOAKMKOYEHBI NOCMeaoBaTenbHO ¢ aHTeHHamu. B
3TOM crydae, OBGMOTKY >enaTernbHO COCTaBUTb W3 HECKONbKMX TOHKMX MNapannenbHbIX MpoBOAOB, KOTOpble BMecCTe,
COCTaBNsAT HeobXoaMMyl Mrolladb NnonepevyHoro ceveHust nposoda. OGMoOTKa MoXeT ObiTb caenaHa M3 NepBUYHbLIX U
BTOPUYHbIX OOMOTOK B Buae TpaHcdopmaTopa. [lepBuyHas obmoTka Torga OyaoeT nodknouveHa rnocrnenoBaTenibHO K
Hag3eMHOM cucTteme, a BTopuyHasi oOMOTka, Gonee WM MeHee 3aKopoyeHa Yepes pPerynupoBOYHbLIA Pe3ncTop Wnu
MHOYKUMOHHYIO KaTywky. B nmocnegHem cryyae, BO3MOXHO perynupoBaTb OO HEKOTOPOW CTeneHu, BMUSIHWE APOCCEerbHbIX
KaTyLLek.

MaTeHT npoaoskKaeTcd, Nnoka3oM MHOIOYUCIIEHHbIX crnocoboB ans yBelnmn4eHna MOLHOCTU pagnocetm U MHOIMoYUCNEHHbIX
cnocobos npnmMmeHeHnsa OTAaBaemMon MOLLHOCTU K NPakTN4eCKMM 3NEeKTPUYEeCKNUM yCTpOVICTBaM, N 3TO ABnAeTCcA 4acTbio
9TOro KomMnriekta OKyMeHTOB.

Pown Mawepc. Poio Manepcy npegoctasunum 6putaHckun MateHt 1913 01098 B aHBape 1914 r. [NaTeHT, BKMOYEHHbIN B 9TOT
KOMMMEKT TEXHNYECKOM JOKYMEHTALMN, NOKa3biBaeT Ype3Bbl4aNHO NPOCTOE YCTPOUCTBO, KOTOPOE MPOU3BOAUT INEKTPUYECKYHO
aHepruto BoobLe 6e3 BCAkoW BUAMMOW hOpMbl MOABOAUMON SHEPTUN. DTO MHTPUryloLLee YCTPOUCTBO Obino nsobpeTeHo B
ouYeHb npocTon copme, rae ABa NoAKOBOOOpa3HbIX MarHUTa Oblnn cBA3aHbl NOCPEACTBOM MSITKOWM XKere3HOW MPOBOMOKM U
OByMsi Opyckamu LMHKa, MNOMELLEHHbIMA MeXAy HOXKamMu MarHuToB. Poli oBHapyxun, 4To OH NOMyyYun BbIXOAHOE
HanpsbkeHue B 8 BONbT, UCMOMb3ys MPOCTO ABa 4-ANMOBBLIX MarHuta ¢ 1-AAMOBLIMM KBagpaTHbIMU HOXKaMu ©
LIMHKOBBIMU BpycKamMu TOro e pa3mepa. duanyeckas opreHTaums yCTPOMCTBA O4YEHb BaXHa, NOCKOMbKY 3NEKTPUYECKUN TOK
nony4yaeTcsi, eCru OTKPbITbIE KOHLbl MarHUTOB OPUEHTUPOBaHbI B HanpasneHn Cesep - KOr 1 HAKaKoro anekTpuy4eckoro Toka
He NPOou3BOAMTLCS, €CMN OHW YCTaHOBIEHbI B HanpaeneHnu BocTok - 3anag. MNepBoe ycTPOMCTBO MOKasaHo B crieaylowemM
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Pon passumBan cBow cuctemy pganblie u obHapyxur, B TO BpeMs Kak OHa paboTana B 3aKpbiTOM MOMELLEHMM, OHa
nencteutenbHoO paboTaeT nyylle, ecriv pacrnosiokeHa Ha OTKPbITOM BO34yXe W MPUMOAHATA Ha BbICOTY NATUAECATU WU
wectngecatn ytos. OQHAKO 3TO HU B KOEM CIlyYae He SABMSIETCS rMaBHbIM, U BbIXOOHAS MOLLHOCTb, U HaMNpsbkeHNne MOXeT
OblTb yBENMYEHO, YyBENUYMBas YUCNO MNPUEMHBIX 3reMeHTOB. Poi coBeplueHCTBOBan €€ A0 CO30aHUSA KOHCTPYKLMM,
nokasaHHOW 30eChb:
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LInHkoBble nmnacTuHbl gencteByeT Gonee 3dEKTMBHO €CNU YCTaHOBIMEHbI KakK NUCTbl U30rHyThle B dopme V. MarHutbl u
LMHKOBbIE JTMCTblI MOTYT ObITb PaAcnonoXeHbl APYr Hag4 OPYrOM BEPTMKANbHO WU/MMM FOPU3OHTANbHO M YeM Gorbluee 4Yncro
ucnonb3yetcsd, TeMm Oonblue anekTpuyeckas MOLHOCTb. PekomeHayeTcsi xopollee 3a3emrneHue W no-BMAMMOMY,
0ObIKHOBEHHasi BogonpoBogHasa Tpyba XonogHoro cHabxeHus B nwobom 3gaHum 6onee nogxoauT K UCMONb30BaHUIO YeM
COOTBETCTBYIOLLIEE 3a3EMIEHME.



2. 3|-|eprvm MOXeT ObITb nosfiy4yeHa nocpencrBOM CUJIbHOINo U 0O4eHb KOPOTKOro MarHUTHOro nMnyJsibca
OpsuH pen ctapwuii/KpeatmsHas Teopus, Pobept Agamc, [)xoH begnHu, bob Tenn

OasuH B. 'pen ctapumn

OaBuH pen pabotan kak mHxeHep BBC CLUA u TexHuk mexaHwyeckoro uexa. Obcyame Bonpoc ¢ naptHepoMm Hukonbl
Tecnbl, B 1958 r. B4 obBHapyxwun, 4TO MarHWUTHOe Mofe, CreHepupoBaHHOE O4YeHb ObICTPbIM PaspsgoM OT BbICOKOro
WUCTOYHMKA HanpskeHUs, MOrNo 3axBaTWUTb AOMOSMHUTENbHYI 3Hepruto. (3To akTnyeckm He 6blo HOBbLIM OTKPbITUEM,
nockonbKy Hukona Tecna yxe BblBeNn M3 CTPOS 3NEKTPOCTaHLMIO, KOraa OH npoBepun 3To B 6onblem macwtabe). CkasaHo,
4YTO B CEeMMAECATbIX, OBMH MOCTPOUN YCTPOWCTBO, AN nepexsaTa 3TOW M3ObITOYHON 3HEPruun, ogHako, NoYTM GeccrnopHo,
yto 3 Npe He cTpomn NOAMNWHHBLIX ABUraTenemn 1 NpyM 3ToOM OH He NMOHUMar, Kak OHW dhakTudeckn pabotanu. PazpaboTuuk un
nsrotosutenb, MapeuH Kyn, K HecyacTbio ymep, ocTaBnas d4a B TPYAHOM MOSIOXKEHMU, KOTOPOE OH CTaparics NpeoaoneTsb, B
N3BEeCTHOW cTeneHn 6espesynbTaTHO.

HeT coMHeHus, 4YTO NOANMHHAA reHepUpyloLas 3HEpPrMi cuctema u gBuratens, paboTanu TOYHO Kak OnMcaHo, U TO U
apyroe ¢ Tex nop Obiniv MOBTOPEHbI APYrMMU. BbICTPbIN U pe3kuin 3NEKTPUYECKUA paspsis MPOU3BEAEHHLIN, reHepaumen
WCKPbl, U MOLUHbIN 3axBaT AOCTUIHYT ABYMS MeAHbIMW LUWAMHOPAMW, OKPY>XaloLWUMKU NPOBOAHMK, KOTOPbIN MNepeHocuTt
anekTpuyeckn paspsag. CywectByeT HECKONbko cnocoboB 3TO caenatb, U MNOCKOMbKY reHepupyetcs msdarkoe 6eta-
n3ny4veHune, xxenaTtenbHO NomeLLaTb TPy6Ky B MeTannmyeckmi Kopnyc.

CreHepupoBaHHas p[obaBoyHasi 3Heprust UCMonb3yeTcs, Afs ynpaereHusl NPOTMBOCTOSILLMMMK 3neKTpoOMarHutamm B
3NEKTPUYECKOM UMMNYNbCHOM [BUratene, reHepupys 3HauuTernbHY BbIXOAHYH MOLLHOCTb. Ha ero naTeHTbl Henb3st
NONOXMTLCS, MOCKOSbKY O HE NMOHMMAar OCHOBHbIE NPUHLMMNLI (OYHKLMOHUPOBAHWUS CUCTEMBI, U €CININ OH 3axOTer TO HUYero
He cmor Obl packpblTb. [laTeHTbl LOMKHbI ObINMM TOMBKO MOOLLPUTE MHBECTOPOB. [1aTeHTbl OEMOHCTPUPYIOT UMMYIbChI
npoxoasilumMe 4epes3 3anyckatolme KaTylku [OBuratensi, 3apsbkas BTOpyto 6OaTtapeto 4epe3 TOKoOorpaHu4mBatoLui
KoHAeHcaTop. PYHKLMOHMPOBaAHWE 3TOr0 MOLLHOMO ABUraTensi Obino B BbICLUEN CTENEHW AapMOBbLIM, MOCKOMbKy GaTapes,
ncrnonb3oBanacb Ans Toro 4tobbl (POPMMPOBATL HaNPsSPKEHWME MCKPOBOrO paspsiga, Nepuoauyeckn KOMMyTUMpoBanach C
G6atapeein noa 3apsinoMm. PesynbTaToMm Obifl MOLLHBIA ABUraTenb, KOTOPBIA HE HyXaarncst HA B KakoMm Tonnuee, Ans TOro
4yTOObI pabotaTtb. 34 pen nonyymn amepukaHckuin nateHT Ne 3 890 548 B noHe 1975 r. n nateHT Ne 4 661 747 B anpene
1987 r. lNMonHoe n pgeTanbHOE onucaHWe TOro, Kakum obpasom pabotana cuctema "Opa pesa" gaHa B kHure [uTepa
JinngemaHa "CekpeTbl cBOGOAHOM 3HEPrMM XONOAHOr0 anekTpmnyecTsa”, kotopast 4OCTynHa Ha www.free-enerqy.ws

Ony6nukoBaHHasi cxema:
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I'Ipep,nonomwTeano, TPpU Taknx cxem ncnosrnb3oBasnmnchb, 4TOOBbI ynpaendaTb KaXxXablM MEXaHU3MOM. OquMp,Hoe
OYHKLMOHMPOBaHWe creqyoLlee:

1.
2.
3.

Bartapes ‘A’ obecneunBaeT pabounii TOK Ans CXeMbl, NPUBOASA reHepaTop B AeNCTBME.

eHepaTop ynpaensieT npeobpasoBaTtenem c warom nmnynscos no 12 B snnoTs go 3000 B.

4000 BonbTOBbIN 2-X hapagHbii KoHaeHcaTop 'C’ co34aéT BbICOKOE HamnpsbkeHWe CTYMeHYaTo C KaKObIM UMMYSIbCOM
reHepartopa (CMHXPOHWU3MPYIOLLMIA NepeKmoyaTenb, HAX0OUTCHA OTKPbIThIM)

. MOTOpHBI NepekrnoYaTesib CUHXPOHM3aLUUM 3amMblkaeTcs Grnarogapsi BpalleHWio MexaHusma.
. OTO 3acTaBnseT UMNYJIbCHBIA PErynaTop BKIOYaTb TPMOAHYIO NlaMny B TeYeHWe OYeHb KOPOTKOrO BPEMEHU — BO3MOXKHO

Ha 80 MMKpOCeKyHO WM OKOJiIo TOro, pasbeauHss uenb oT Gatapew, yCTaHaBnvBas BbICOKOE HarnpsiKeHue vepes
paspsagHuk 'B'

. KoHgeHcaTop 'C HauvMHaeT paspskaTbCs, BbidblBas WCKpy B Tpybke 'B'. [OnutenbHOCTb uMMynbca OCTaércd

NCKIMIOYNTENBHO KPaTKOWM NOCPEeACTBOM 3MIEKTPOHHOM CXEMbl CUHXPOHM3aLMN UMMYNbCOB, KOTOPasi OTKIOYaEeT LieMNb O4eHb
pesko. [Ins reHepauun BOMHbI paguaHTHOW SHEPrnW, 3TO SIBMSIETCH ONPeAensiowmM, YToObl MPOU3BECTU OYEHb KpaTKUN,
PE3KUIA NONOXUTENBHBLIA MMMNYIbC NOCTOSAHHOTO TOKA, KOTOPbLIA HUKOTAA HEe CTAHOBUTCA oTpuuaTtenbHbiM. KoHaeHcaTop He
paspsiKaeTcs NOMHOCTLI, MOCKONbKY AN 3TOr0 HEAOCTAaTOYHO BPEMEHMN.

. YacTb BOMHbI paﬂ,MaHTHOﬁ QHEepruu, BbI3BaHHOW 3TUM nMmnynbcom, CHMMaeTCda MedHbIMU uununHgpamvun, noMeleHHbIMAU

BOKPYI CTEpXHS anekTpoga. MegHble uuMnuHApLI AeNCTBYIOT Gonee 3ahEeKTUBHO, €CM OHWM MPOCBEPSIEHbI C MaTpULEN
OTBEpCTUA. PagmaHTHas 3Heprusi nodaHa K Harpy3odHbiM kaTywkam 'D' roe nokasaHo HanpaBfieHue NoToka CUHUM
uBeToM. HyxHO OTMeTWTb, 4YTO STa 3neKkTpuyeckass SHeprust Oblna cos3gaHa paavaHTHBIMU  BOMHAMW  SHEPTuW,
NPOXOoAsALLMMN Yepe3 MedHble LUIMHAPLI. OTa 3Heprus, no kpanHen mepe, B 100 pas Gornbluas, YemM sHeprus, B3sTasi oT
OaTapewn, AN co3gaHus UCKPbl U 3NIEKTPUYECKOro ToKa, nerko gocturawowero 1 000 amnep. HyXHO nogvepkHyTb, YTO 3Ta
3HEeprvs He UCxoauT n3 Gatapeu, NOCKomNbKy HaTapes NUTaHWUSA UCNOSb3YeTCs UCKIIYUTENBHO, YTODLI CO34aTh UCKPY.
Harpysquble KaTyLKN NMOMOraroT npmnBoanTb ABUratesrib B ll:l,eIZCTBI/Ie, Unn ecrnin cxema MUcnonb3yeTcAa B OPYrnx uensx,
CUNOBbIX TpaHcdopmaTtopax, fnaMmnax HakanveaHus, u T.4. B BONbLUMHCTBE CryvyaeB TpaHcdopmaTopom 6e3 cepaedHuka
C TSKenbIM PexnmMom paboTol.

. NaTeHTbl NOKa3bIBAOT 4TO Harpy3o4Hble KaTyWwKn nocbiNakT MMNYIbCbl, MATaKOWMe BTOPYHO 6aTapero 'E' yepes

TOKOOrpaHMYMBatoLLUA KOHOEHCaTop, TakuM obpasom 3apsikasi aTy 6atapeto. OgHako Q4 npekpaTun 3aHMMaTbCsl 3TUM B
nosnb3y MCNoNb30BaHUSl CTaHOAPTHOW CUCTEMbI 3apsakM aBTomobuns,. KpacHoe o6xofHoe coenHEHUE yKasbiBaeT, YTo
KoHAeHcaTop v 6aTapesi kak npaBuo onyckanuce. C ycTaHOBMNEHHbIM KOHAEHCATOPOM UMMYbChl TOKka B 6aTapeto 6binm B
npeaenax 60 - 120 amnep, NPUONM3NTENBHO LWECTb ThiCAY pa3 B cekyHAay. [laxe ¢ yCTaHOBMEHHbIM KOHAEHCATOPOM,
MUMMynbCbl TOKa, BEPOSTHO, NOBpeasT 6aTapeto. MockorbKy BO3BpaTHbIA 3MEKTPUYECKUIA TOK NoAaH K HanpsbkeHuto +12
BONbT, @ He 0 BOMbT, OH YNOMMHAINCH Kak "pasfgeneHve nosutvea", U 3TO AaBano rapaHTuio, YTO MMNYNbCbl HUKOrAa He
OyayT oTtpuuartenbHbiMu. OgHako 4Tobbl COXpaHUTb GaTapero non Harpy3kon, OT MOBPEeXAeHUs, 34 nepekroyancs Ha
3apsaKy pesepBHON GaTapeu, Mcnonb3ysi OObIYHbIN FreHepaTop NEPEMEHHOrO TOKa TPAHCMOPTHOMO CPeACTBA.

10. YcTporictBo pa3spsagHuka 'D' gomkHo obecnevmBath 3awuTy oT Ype3MepHoro HanpskeHus B 'B'. JomkHO BbITb 0TMEeYeHo,

4YTO rpacuToBbIi BMOK, MOMELLEHHbIN B MEOHbIN CTEepPXEHb 3NEKTpoAda, MMEeeT HU3KOe COMpPOTUBIIEHVWE U MOSTOMY He
OorpaHM4MBaeT 3MekTpUYeckMn TOK. BblIbop mMaTepuana BakeH, MOCKONbKY rpadouT, Kak CYMTaeTcs, MOMOraeT noTtokam
pagvaHTHOM 3HEepruun, No3TOMY ero BKMYeHWe OOIMKHO BEepOsATHO cnocobGeTBoBaTb 06pa3oBaHMI0 BOSMH pagvaHTHOM
3Heprum.

Kaxpas pr6|<a fasana oavH I'IyCKOBOIZ nMnynbC BO BpeMA KaXOoro noBopOTa BbIXOAHOrO Bana ABUraterns. 310
noareepxaano, YTo CyuwecTByeT BbICOKO Gde)eKTVIBHaﬂ cuctema, obecneumBatroLLas 6OJ'IbLIJyIO MOLUHOCTb ABuraTtens 6es



Kakoin-HMOyab HeobXoaMMOCTV BHelHel 3apsiaku OGaTapei. KoHCTpykuusi OBuraTtensi BKMOYAeT OpUIMHamnbHbIM MeTon
perynMpoBaHnsi MOLLHOCTM, rae MeXaHu3m UMMYIbCHON CUHXPOHMU3aLMN dU3NYECKN NepemelLlaeTcs ApOCCenbHOM negarnbto
TpaHcnopTHoro cpeacTtea. OH 3afepKMBaeT Uiu OnepexaeT MyCKoBble MMYIIbChbl POTOpa, OTHOCUTENBHO €ro OpUeHTaumn ¢
MarHMTamu crtatopa. OTO OKas3blBAET CUMbHbIA 3MPEPEKT Ha MeXaHWUYEeCKyld BbIXOAHYD MOLUHOCTb M OH SBMAeTcH
3 EKTUBHBIM APOCCENbHBIM YCTPOWCTBOM HECMOTPS Ha TO, YTO ABMAETCHA TakUM MPOCTbIM MEXaHWU3MOM.

EcTb HebonbLiasa KPUTUKa, KOTOpada MOXeT ObITb BbiCKa3aHa Mo 9TOMY ABuUratesnto, BOSMOXHO pa3Be TOJIbKO, MOTOMY 4YTO OH
ncnonb3ysa Bpawawuwneca 3NeKTpoOMarHuTbl, TamM OOJIKHbI ObiITb WETKM, AN noaayu ANIEKTPUHECKOIo TOKa K TEM
ANeKkTpomarHmTam. Cxema CUHXPOHM3aUMn MOXEeT UCMNoJS1b30BaTbCA, AJ1d nepekoMmyTaunm 6aTapel7| yepesd Kaxable
HECKOJIbKO MUHYT 6e3 ntoboro Py4YHOro BMeLlaTenbCcTBa.

KoHCcTpykumsi 3axBaTbiBalowlen TpyOkM He oueHb crnoxkHad. OHa coctouT M3 TedroHoBOro (nnactmacca) uunuHapa
avameTpom npubnuantensHo 80-Mm C TednoHOBbIMM MNACTUHAMWM Ha KaXXOOM KOHUe, pudrneHbiMn Ans yaepXaHus
3axBaTblBalOWNX LMNUHAPOB Ha CBOEM MecTe. [lapa cTepxHenm M3 meaum guameTpom 12-MM yCTaHOBMEHbl MO LEHTPY
uMnuHApa 1 npegycMoTpeHa BO3MOXHOCTb PerynmpoBaTth 3a30p Mexady HUMM, rae OHW conpukacaroTcs. KoHubl cTepxHen
OPMUPYIOT MCKPOBOW MNPOMEXYTOK, M 3TW KOHLbl rarnbBaHWYeCcKn MNOKpbIThl cepebpom. B ogHOM cTepxHe BCTaBneH
rpaduToBbIA BOK, UCMONb3Ys COeaAMHEHWE C MMOTHOW NOCAaAKOW BKIOYalolee NpopesaHHble KaHaBKM Ha CTepxHe. 3Ta
yronbHas BCTaBka - NPeAnooXnUTENbHO PE3NCTOP, HO DaKTUYECKN OHa SBMSETCH BaXKHOW YacTbio ANs BbIpaboTkM CMCTeMon
n3bbITOYHOM 3Heprun. B HEeKOTOpbIX yAauHbIX KOHCTPYKUUSAX C Tpybkon 8 AMMOB ANMHOW, UCMOMb3yeTcsa AN O4HOro U3
3MNeKTPOAOB YrofbHbIA CTEPKEHb NOMNYAMMOBOro AuaMeTpa ¢ cepebpsiHblM HaKOHEYHMKOM.

[Be-Tpu umMnuHaprUyeckmx 060noYKkKn, KOTopble NPUHUMAIOT PaaMaHTHYIO SHEpPruio, co3aaHbl U3 MmegHoro nucta. NpomMexxyTok
MeXOy Hapy)XHOW CTOPOHOW OAHOrO LUNUHAPA U BHYTPEHHEN CTOPOHOW COCeAHero LuunMHapa coctaensieT npubnmnamTtensHo
6 Mm. DTy unnuHApbl 6onee 3OEKTUBHDBI, ECIIN OHN UMEIOT MATPULy OTBEPCTUIA, MPOCBEPNEHHBLIX B 3TUX LmMnMHapax. OHu
ANEKTPUYECKN COeAMHEHbI OpYr C APYrOM W MOAKIMIOYEHUE BbIBEAEHO Yepe3 TedroHOBLIA KOpNyc, AMs MUTaHWUS CXeMbl
Harpysku. LunuHap coaepxut Bo3ayx, a He BaKyyM UMM MHEPTHbLIN ra3. MeaHble UMnvHOpbl YAEPKMBAKOTCA Ha CBOEM MecCTe,
NPV NOMOLLM NITIOTHOW NOCaAKN Ha OMOPHbIE CTOKW, OOVH Psif, YCTAaHOBIMEH, MEXAY HApY>KHOW CTOPOHOW MEHbLUEro LMIMHapa
N BHYTPEHHEWN CTOPOHOWN DOnbLUEro umnuuapa. Bropon psag ycTaHOBNEH MeXay Hapy)XHOW CTOPOHONM BonbLuero uinmHapa u
BHYTPEHHEN CTOPOHON Kopnyca Tpyoku:
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Power out / View showing the pick-up shells in place

I/I306pa>|<eH|/|e NnokKasbiBawLlee pa3MELLI,éHHbIe BHYTPU obonouykn ans 3axeara

OHepreTnyeckasa Tpybka CKOHCTpyuMpoBaHa nogobHbiM 06Gpa3oM M3-3a TOrO YTO pagmaHTHas BOMHa 3Hepruu, Bbl3BaHHas
PE3KUM MMMYNbCOM 3MEeKTPUYECKOro TOKa Yepes SNeKTPOAbl, UCXOAUT Nod NPAMbIM YIIIOM K 3TUM aMeKTpoaam.

O™ nogpobHocTn npepoctasun [hkoHy beguHn 3a Mpen Bo Bpemsi noceweHuii ero B 1979 r., 1982 r. u 1984 r. [IxoH
caenan 3anncb Mx nosgHee Ha ero acknsax cuctemMbl. OH coXpaHun ux KoHUAeHUNansHbIMM B Te4eHne AeBATHaALATKY neT,
HO TOrga, Korga Bce BOBJIEYEHHble Noan Obinv MepTBbl, OH Nepegan uHdopmaumio MNutepy JIMHoemaHy, KOTOpLIN yxe
BbIBES MOYTM BCE NOAPOOHOCTM M3 NAaTEHTHOW MHAOPMaLUN U HEKOTOPLIX HeonybnmkoBaHHbIX doTorpadui. MNMuTtep Torga
onybnukoBan TOYHblE MNOAPOOHOCTM B TpeTbeM Wu3gaHum ero kHurn "CekpeTbl CBOOOLHOW 3HEPTrUM  XOFNIOOHOro
anekTpuyecTea".

MuTep ykasbiBaeT, YTO CXemMa MOLLHOW KOHBEpCUOHHasa Tpyokn daa Mpes - daktudeckn konusi cxembl Hukonbl Tecnbl gns
TOro, YToObl AenaTb Ty XXe CaMylo BeLb:
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Magnetically-quenched  Radiant Energy
spark gap

OT10 6bINo coobueHo Tecrnon B ero nekumn ' dunagensdus n Cent-Jlyuc' B 1893 r. n nokasaHo, Kakum oOpa3om Harpysku
MOryT ObITb NpyMBEAEHbl B AENCTBUE UMMYMbCHBIM UCTOYHUKOM BbICOKOTO HaMpshKeHUs nNpyv MOMOLLUM MArHWTHOMO ralleHust
NCKp - 3TO CO34aeT UMMYIbCbl MOCTOSHHOIO TOKA OYEHb KPaTKOW AnMTEnbHOCTW. [ononHuTenbHble NogpobHOCTM 00 3TOM
[aHO B COMPOBOAUTENBHOM AOKYMEHTE 3TOro KoMnrekra, HassaHHoM "D8.pdf ("YcTponcTtea' YacTb 8).



CurrentJl_ Currentjl_

Magnetic field

[varpaMma Bbille, UIMOCTPUPYET pasnuyne Mexay MarHUTHbIM MoyieM, CreHeprpOoBaHHbIM BOKPYT MPOBOAHUKA, NogaYer Ha
Hero umMnyrnbca MOCTOSIHHOTO TOKAa WM BOMHAMW pPaguMaHTHOW SHEepruun, Co3faHHbIMU 3TUM Xe UMMynbcoM. Ecnu peskuii
UMNynbC TOKa MofdaTb BOOMb MO BepTUKanbHOMY MPOBOAHMKY, TO 3TO Bbi3blBaeT [ABa pasHbiX Buaa nons. Mepsoe none
ABMNSAETCA MarHUTHbIM, A€ NWHUM MarHUTHbIX CWM BpallaloTcs BOKPYr MNPOBOAHUKA. OTWM NUHUM TOPU3OHTArbHbI, M
BpallalTcA Mo 4acoBOMW CTperike, Korga paccMaTtpuBaloTcs ceepxy. MarHuTHoe none ocTaéTtcsl noka BOOMb NPOBOAHUKA
TEYET TOK.

BTopoe none - BonHa paguMaHTHOW 3Heprun. 3Ta BOfHA BO3HMKHET WUCKIIOYUTENbHO TOraa, Korga nosiBUTCS UMMYMbC TOKa
naywun B OQHOM HanpasfeHunu, To eCTb 3TOro He NPOM3OWMAET, eCnv Ha NPOBOAHMK ByaeT nogaH nepemeHHbIn Tok. BonHa
pPacxXoAuTCH FOPU3OHTarnbHO M3 LieHTpa Hapyxy OT BepTMKanbHOro MpoBOAHMKA BO BCEX HanpaBfeHusX B BUAe YAapHOW
BOSHbl. JTO - 0gHOpa3oBoe cobbiTMEe U OHO He NMOBTOPSETCH, €CM B MPOBOAHMKE TEYET aneKkTpuyeckun Tok. PagnaHTHas
3HEeprusa KpaTko BbIBOAWUT MONe 3Hepruy HynesblX konebaHuin M3 paBHOBECKS, U NOCKOMbKY Morne BO3BpallaeTcs CHOBa B
paBHOBECMKE, OHO BbI3blBAET MOTOK 3Hepruun. KpolueyHas pakumus 3Toro KpaTkoro, NAOTHOMO NOTOKa 3HEpPrun MOXeT ObiTb
cobpaHa, n ata cobpaHHasa aHeprus 6onee 4yem B 100 pa3s Gonbluas, YeM HY>KHO 3HEprum, YTobbl Obl CreHepupoBaThb UCKPY,
KOTopasi nepBoHaYanbHO 3anyckaeT 9TOT MOTOK 3Heprun. ITO - 3Heprud, KoTopyto bbina npegHasHayeHa cobpatb Tpybka.
CnepoBaTenbHO, TpyOKM nMTaemble MOCMEOOBATENbHOCTbIO  BbICOKOMHTEHCUBHbBIX, KPATKOBPEMEHHbLIX MMMYNbCOB
NMOCTOSIHHOIO TOKa, FEHEePUPYIOT NOBTOPSIOLLMECS BOMHbI paguaHTHOW 3Heprun. ITo — 3axeBaT nonyyaoLwencs n3bbiTo4HON
3Hepruu, kotopas nossofnsieT paboTaTb ABuratensm, 6e3 HeobxoaMMocTu 3apsakM Gatapen NoObIM TPaAMLMOHHBIM
NCTOYHUKOM 3NEKTPUHECKOro TOKa.

BonHa paﬂ,MaHTHOVI QHEPIMN He OorpaHun4yeHa €ONHCTBEHHOW MNJIOCKOCTbIO KaK MoKasaHo B anarpamme Bbllle,
npep,HaaHaquHoﬁ ans Toro 4tobbl MokasaTb pasnunyne mMmexay O3NeKTpoOMarHUTHbIM nonem, UUPKYIMpyrwmnMmMm  BOKpYr
npoBOAHMKA, 1 nonem paDMaHTHOIZ QHEPIrnn, KOTOpoe pacxoanTca ganeko OT NpoBOOHUKA. O6a 13 aTnx nonew BO3HUKAOT BO
BCEX TOYKaxX BAOSb BCEN ANWNHBI NPOBOAHMKA KaK NMoKa3aHO 34eCb:

Curre ntjl_

Radiant Energy fans out
in every direction

Top view

| Side view




Korga papuaHTHas 3Heprusi, npeobpasyetcs B 3NEKTPUYECKYH) 3SHEPrvo, NMPOU3BOAUTCHA MHOW BWUA SNEKTPOIHEPTUM MO
CpaBHEHMO C TeM, YTO npoudBoamTca OaTtapesamu n nuTaHuem ot ceTu. [NpuBeauTte B AencTBME ABUratenb OObIYHBIM
3MEeKTPUYECTBOM, W OH CTaHOBUTCHA ropsYMM npu Harpy3ke. [lpuBegunte TOT Xe cCamblii ABuratenb B [OENCTBUE
3MEKTPUYECTBOM OT paguaHTHOM 3HEPrnn, 1 NOA Harpy3kon ABuratenb CTaHeT XONnoAHbIM. [1JeNcTBUTENBHO Neperpysnte ero,
Tak 4YTOObl OH OCTAHOBWICH, W KOPMNyC [ABWratensi, BeposiTHO, OyAeT MOKpbIT MHeeM. VIMEHHO nO3TOMy 3TOT BUA
aneKkTpuyecTBa YyNoMUHAETCH Kak "XONnoaHoe" aneKTpuyecTBO.

Ecnu anektponamna, nutaemas obbl4HbIM 3neKTpu4ecTBoM, ByaeT nomelLeHa B BOAY, a Bbl yyckaeTe B BO4Y CBO PYKY, TO
MOYTW HaBEpPHSIKA Bbl MOMYYNTE CEPLE3HOE MOPaAKEHNE INEKTPUYECKMM TOKOM, KOTOPOE MOXET Aaxe Bac youtb. Mpusegute
B AENCTBUE Ty XKEe camylo Nnamny SHepruen pagumaHTHOro afiekTpuyecTBa M NoMmectute e€ B Body. Jlamna HakanuBaHus
NPOAOIKMT CBETUTb, @ Ha Bally pPyKy NOMELLEHHYIO B BOAY HE OKa)keTcsl BOOOLLE BpeaHbIX BO3OENCTBUIN, haKTUYECKM HEYTO
NPOTMBOMNOSIOXHOE, MOCKOMbKY "X0NoAHOE" 3NeKTPUYECTBO MMEET LienebHble CBOMCTBA.

BoT nonepeyHoe ceueHne apuratens. OneKTpoMarHuTbl noMedeHHble "1", NpUBOAATCS B AEACTBME NEPBOV KOHAEHCATOPHON
CXEMOW 3apsaKu, Te YTO NOMEYEHHbIe "2" NpMBOASATCA B AENCTBUE NOCPEOCTBOM BTOPOW CXEMbI 3apsiaku, U nomMeyeHHble "3"
npvBedeHbl B AENCTBME TPETbEN CXeMoW 3apagkv. [Buratenb ynpaBnseTca KpaTKMM UMMYNIbCOM CUITbHOMO 3f1EKTPUYECKOro
TOKa, NPWUIIOXEHHOrO K 3JreKTpoMarHMTaMm poTopa WM OOHOMY MpPOHYMepoBaHHOMY Habopy HenoaBwxkHbix ("cTtatop")
3NEKTPOMarHuToB. ATO caenaHo Tak, YTobbl OHW OTTOMKHYNW APYr Apyra, N CUHXPOHU3aLmMsa yCTpoeHa Tak, YToObl MMMynbC
BO3HUK TONbKO MOCHE TOro, Kak 3MeKTPOMarHutbl poTopa MpOLnM 3a HEMnOABWXKHbIE 3MNEKTPOMarHutbl. Takum obpasom,
poTOp Mofy4aeT, CUNbHbLIN BpallaTernbHbIA TOMYOK OEBATb pa3 BO BPEMS KaXAoro nonHoro obopoTa - nHaye He Obinun Obl
3a4encTBoBaHbl OOABOYHbIE 3MEKTPOMAarHuTbl, NoKasaHHble CMHEM LIBETOM Ha pucyHke. Paspabotuuk BblGupan 6onee
CNOXHOE YCTPOWCTBO KOMMYyTaUUW, KOTOpoe faeT 27 ynpaBnsioWmMx UMNYNbCOB HA MNOMHbIN 06OPOT MpU MCMONb30BaHUU
OOMONHUTENbHBLIX 3MEKTPOMArHUTOB U OEBSATU KOMWUIA SMEKTPOHHBIX CXEM, HO 3TO HE BaXHO AN MOHWMaHus paboTbl ero
asuratens. OH Takke paspabaTbiBan OpUMMHanbHbBIA  PErynsaTop CKOPOCTW, rae paspsgHvK arekTpoMarHuta uanyecku
nepemellancsi, 4Tobbl onepexaTb WMMYNbCHYK CUHXPOHM3auMio (4TO 3amMefnnsieT pgsuraTenb), WM 3adepXuBaTb
UMMYNBbCHY CUHXPOHM3AUMIo (YTO yCKOpPSeT ABUraTtenb).
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MoxeT ObITb HEMHOrO TPYAHO MbICIIEHHO YBUAETb 3MEKTPOMarHUThbl U3 BbILLEYNOMSHYTOrO YepTexa, HO nonarark, YTo OHM
npubnuantensHo 200 mm (6") AnvHon, paboTalLwmnx B 3KpaHe, C HaBUTbIM NPOBOAOM BOKPYI HWX, Mporieralowero B nase,
KOTOPbIN BbINOMHAETCA NO MEPUMETPY BOKPYr BCEX YeTblpeX CTOPOH. [1pevMMyLLecTBO MCNONb30BaHUS 3MekTpoMarHuta
COCTOUT B TOM, YTO MOLLHOCTbIO YNpPaBnseT 3MeKTpUYecKMn TOK, OENCTBYIOLWMNA BO BpeMs MPOXOXOeHUs vyepe3 0BMOTKy, u
HET OrpaHWYeHMn Kak Y MOCTOSAHHbIX MarHMToB. MOLHOCTL 3NeKTpoMarHuTa yBEnuMYMBAETCS C YUCIOM BUTKOB,
Hanps>KEHHOCTbIO MMMyNbca TOKka M MaTtepuana cepaeyHvka (6e3 cepaeyHvka, MsArkoe »erneso, FIMCTOBOE Xeneso...).
HepoctaTtok coctonT B HEO6XOAMMOCTM MPOBECTU TOK K ABWXYLLUMMCS 3rIeKTPOMarHMTam, 4To MOXHO caenaTb Npyu NoMoLLm
LLETOK, KOTOpble MPOM3BOAAT LWYMbl U cpabaTbiBalOTCA - HO Takke He YpeamepHo. EaMHcTBeHHas nogpobHOCTb, kKoTopas He
nokasaHa B MaTeHTe, SABMSETCA TO, YTO MNMacTUHbl AnekTpomarHuta ObinM MexaHudeckn o6paboTaHbl Ha CTaHKe C
NATHagUaTblo rpagyCcHbIM YrIoM NONEpEK MX LUMPWHBI. ITO CO34AET HaKMOHHYHK MIIOCKOCTb M Ha cTaTope W Ha MarHutax
poTopa, C HaKMOHHbIM TOPLIOM, CTOSILLMM MO HanpasreHuio BpalleHus. Korga mMarHuTbl HaxogsaTcs HanpoTuB Apyr Apyra,
TOpLbl MarHUTOB MaparnnesbHbl, HO He BbIPOBHEHbI MO OTHOLUEHWIO K OCM Bana. OTO AaeT AOMOMHUTENbHBLIN KPYTALLMNA
MOMEHT poTopa 6e3 HeobXoaNMOCTU LOMNOSTHUTENBHOIO TOKA.

3aknoyeHne: y 3Toro Asuratensl ecTb O4eHb WCKYCHOE MeXaHU4Yeckoe perynupoBaHue, KOTopoe crierka [eicTByeT Ha
BpalLaloLme UMNYIbCHbIe KaTyLWKU. 3TO o4eHb 3ODEKTUBHO M MOXKET NPOU3BOAUTL GOIbLUE MOLLHOCTU, YEM NOAAHO Ha ero
SMNEKTPUYECKUA BXOA, HO [NaBHbIA UCTOYHWMK 3HEPrMM — MOLLHAs KOHBEPCUOHHas Tpybka, koTopas nogknioyaeT MoToK
SHEepruu Nossi 3HePrUn HyneBbIX konebaHwii, korga aTo Mnosie BbiIBeAEHO 13 PABHOBECUSI UMIYNbCAMU PaAUaHTHOM SHeprum u
MOCTaBMAET Mony4yarolLyocs cobpaHHylo 3Hepruio aAeuraTtento. HyHo nogyvepkHyTh, TO, YTO ABWratenb, U BCE OcTarbHoe
opurMHanbHoe, OTHOCALLEECS K HEMY He SIBMSieTCsl HeoGXoayMbIM KOMMOHEHTOM 3TOrO0 U306peTeHUs, MOCKOMbKY MOLLHas
KOHBEpPCUOHHasi TpyOka Oblfla NMpoAeMOHCTPUMpPOBaHa CaMOCTOSATENbHO, CHabXasi SHeprMei UCTOYHWKM CBeTa W Opyrue
Harpysku yepes (BbICOKOYACTOTHbIN) TpaHcdopmaTop 6e3 cepaeyHuka HamMoTaHHbIV Ha MiacTMaccoBoi Tpybe AnameTpom
yeTblpe AloiMa, MCMonb3ysi BeCbMa TsPKEMbIA pexum paboTbl 3MeKTPUYecKoro NpoBOAA TaKOW, KakoW MUCMomnb3yeTcs Ans
CBeYeil 3auraHusi TpPaHCNOpPTHOro cpeacTea.

Anbdpen Xab6apa.

B 1920 r. Anbpen Xabbapg npooeMoHCTpupoBan cBov 'ATMOCKEPHbIN reHepaTop SHEPruK', y KOTOPOro, Kak roBOpuUIiv,
Oblna BbIXOOAHAs MOLLHOCTb MNpUGNM3UTENbHO B TpW pasa OGonbluas, YeM NOABOAMMAs MOLUHOCTb. 3aTpygHUTENbHO
YCTaHOBWTb TOYHbIE NOAPOOHOCTUN €ro KOHCTPYKLMK, HO Haumny4las nMetroLascs nHopmaums, NpeanaraeT creayroLlee:

OH cocTosin 13 O4HOW BbLICOKOW LEHTPanbHOW 'MepBMYHON' KaTyLKM CO CTarnbHbIM CepaeYHUKOM pasmepoMm 15 Alonmos.
CepaeyHuk 6bin n3rotoeneH n3 16 xxenesHbix NPyToB 1 06MOTKK, BbINONHEHHOW 13 43 BUTKOB kabens. Kabenb nmen 7 »xwun
kaxgas gnameTtpom 0,09 gronmoB, obpasys nyyvok 0,204 OOMMOB BHYTPEHHUM OMAMETPOM, B U30MAUUM BHELUHUIA ONaMETP
coctaensan 0,34 gionma, koTopbin men 4 kanubp AMepukaHckoro coptameHTa nposogos AWG.

Bokpyr ueHTpanbHOW KaTylku Oblnn yCTaHOBMEHbl 8 'BTOPUYHLIX' KaTyleK HaMOTaHHbIX Ha cTanbHon Tpybe wu3
HU3KOYINEPOAMCTON CTanu BHYTPEHHUMM OuameTpom 2 AwrMa v npubnuamtensHo 2,25 AwrmMa BHEWHUM anameTtpom (57
MM), 15 gronmoB BbicoTon. OBMOTKM Takke cogepxanu 43 Butka nposoga 4 kanubpa AWG un Gbinm cBsi3aHbl, HUXKHSA YacTb
OOMOTKM KaXOoW KaTyLUKW COeAUHEHa C BEPXHEWN 4acTbio OOMOTKM CMEXHOW KaTyLUKW, TO €CTb BTOPMYHbIE KaTyLUKW Oblnu
CBsi3aHbl MocregoBaTenbHO. BTOpuuHble KaTylwKM COMpuKacanucb TaHreHUuManbHO Apyr C OPYyroMm, a TakkKe OHU
TaHreHumanbHO ConpuKacanmcb C LEHTPanNbHOW NEPBUYHON KaTYLLKOW.
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Plan View

["eHepaTop GbIN NepBOHaYanbHO NPOAEMOHCTPUPOBAH, CHabxas aHepruen 18-gyToByto NTOAKY € anekTpomoTopom B 35 1. C.,
okoro Cuatna B BOCbMU - aecaTn yanax ot lNMoptagx ben Ha o3epe KOHMOH, cTapToBaBwasi oT npudana CuaTncKoro AxT-
knyba. KaxeTcs, 4To npoBoda AOMKHbI ObIM MMEeTb OOMbLUNI ANaMeTp, MOCKOMbKY OHM Ha4YMHanu neperpeBaTbCcs BeCbMa
ObIcTpo. MHOXECTBO Ntofen 3acBUOETENbCTBOBANO 3Ty OEMOHCTPaLMIo, U O Hel cooblimnm B MecTHow npecce Cuatna.
Coobuwanocb, 4Yto Anbdpen HasbiBan BTOpUYHble OOMOTKM KaK "snmekTpomarHuTbl" Kaxaas umerolas MnepBUYHbIE U
BTOPUYHbIE OOMOTKM MegHoro nposoga. NoapobHocTh ycTponcTBa NnpeacTaBneHsl B kHure [koseda Katepa "lMoTpscatowas
cuna", koTopas NbiTaeTcs 0OBACHUTL TEOPUID €ro PYHKLMOHUPOBAHMS.

Cxema BbIrNsauT o6mMaHuYMBO NPOCTON, C BBOAOM MOCTOSIHHOIO TOKa, Npeobpa3oBaHHbIM B ObICTPYO NocrnefoBaTenbHOCTb
MUMMYNbCOB O4YEHb KPaTKOW ANUTENBbHOCTU, MOBBLILEHHBLIX B HAMPSHKEHUA U NUTAOWMX NEPBUYHYD OOMOTKY. MOLLHOCTb
nepegaroT Yepes MOoHMKaLWNA TpaHcopMaTop 1, Kak roBopunm, oHa 6bina 125 BonbT Ha 280 Amnep:

Oscillator Ourtpurt

Battery

[MokasaHHble NepeMeHHbIE KOHAEHCATOPbl UCMOMb3YHTCH, ANs TOro YTobbl HACTPOUTH BXOOHYK U BLIXOAHYK CXEMbl K UX
pe3oHaHCHbIM YacTtoTaM. KaxkeTcs, eCTb CXOACTBO MeXAy 3TOM CXEMOM U CXEMOW, Ncnonb3yemon 3asnHoM peem, korga oH
MCMonb30oBan CBOK MOLUHY0 TpybKy, 4TOObl yNpaBnsTb CETbl 3NEKTPOoNaMn U OPYyruM CTaHOAPTHBIM 3MeKTPUYECKUM
obopynoBaHueM. 3OBMH UCMonb3oBan 06MOTKM TpaHcdopmaTopa 6e3 cepaeyHuka Anst BeCbMa TSKENOro pexvma paboTbl
npoBoza, NpMBOASA Harpy3kn B AeWCTBUE, Torga kak Anbdpes Aenan cranbHble Kapkachl ANS BTOPUYHBIX KaTyLeK, KOTopble
rnmaBHbIM 0bpa3om Gbinv 6e3 cepaeyHnka, B OTNMYME OT €ro NepBUYHON KaTywkun. OABuH 1 Hukona Tecna nepexsatbiBanu
TOT e caMbIll UICTOYHMK 3HEprnn, a Tak kak Anbdpen Xabbapng pabotan ¢ Tecna B Te4eHME KOPOTKOro nepuoaa, KaxeTcst
BEPOATHBIM, YTO €ro TpaHCOpMaTOpP OCHOBaH Ha TeX e cambiX MeToAax, KoTopble Tak ycrneLwHo ncnons3osan Tecna.



Becbma moxeTt CINyynTbCA TakK, 4YTO CXema Anbcbpep,a Obina CbaKTVI‘-IeCKVI co3gaHa CKopee KaK cxema Tecna Ha ero
YHUKalbHbIX KaTyLUKax. 3710, BO3MOXHO, NOXOAMITO Ha 3TO:

Oscillator

Battery

Motor

Motorised spark gap

CoTtpyaHudectBo Anbdpena ¢ Tecna nogHMMaeT HEKOTOPblE UHTEpecHble MOMeHTbl. Bo-nepsbix, Tecna 3Han, 4To, Ans
reHepauuv BOfH paguMaHTHOW 3Hepruun Takoro Tmna, kotopble 3ABWH 'pen Tak ycnewHo 3axsaTbiBar, naeanbHO NOAXoAWNN,
OfHOHanpaBfeHHble UMMYMbCbl OYeHb KOPOTKOM MNpOJOIHKMTenbHOCTU (1 munnucekyHaa wnu meHee). Jlyyqwumn cnoco6
reHepmpoBaTb WX, UCMONb30BaHME UCKPOBOrO paspsaa, Takum 06pa3om onpedenéHHo BEPOSTHO, YTO reHepatop Anbdpeaa
cogepxan reHepatop 3axuraHus. Bo-BTopbix, Tecna 3Han, 4to nocnefosaTenbHO NOAKMIOYEHHAs KaTyllka, HamoTaHHas
BMdUNapHO - oyeHb 3pdEeKTUBHOE YCTPOMCTBO ANs TOro, 4Ytobbl ynaBnuBaTb paguaHTHylo 3Hepruto. Morno 6biTb
BO3MOXHbIM, YTO MH(OPMALNS O TOM, Kak BTOPUYHbIE KaTyLLKM HaMaTbiBanncb N COEANHUITUCL HA CaMOM Aerie He BepHa, U
YTO, B TO BPEMS KaK KaTyLiKu Bblnin NOAKMIOYEHbI NOCNeAoBaTeNbHO, BO3MOXHO OHU BbiNv HaMoTaHbl BUUNAPHO, HO He
0653aTenbHO HaMOTaHbI, Kak 34eCb MNOKa3aHo:

Serial-connected bhi-filar coil

Fold wire in half and wind around cylinder

CnoXeHHbIM nononam NpoBOA U HAKPYYEHHbIV BOKPYT LMnuHApa



Alternative flat ‘pancake” coil winding
method patented by Hikola Tesla

AnbTepHaTUBHas nnockasa ‘auckoBasi’ cnuparnbHas kaTyllka 3anaTeHToBaHHas Hukonow Tecna

Ha camom pgene, kaxeTcsa HamHOro 6Gornee BeposATHbIM, YTO ObiNM OTAENbHble BHYTPEHHME GUDUNAPHbIE OBMOTKMU,
NoAKMOYEHHbIE MOCMeaoBaTeNbHO, B TO BpeMsi Kak BHelHWe OudunsipHble OOGMOTKM ObiMM Takke MOAKIOYEHbI
nocnegosartesnibHo, TeM Gonee, GbiNO COOGLLUEHO, YTO YCTPOMCTBO MMENO YeTbipe MPOBOAA, BbIXOASLIME M3 Hero. JTo
pelnTesibHO npeanonaraeT, YTO COeAMHEHHbIe nocrefoBaTenibHO GUMUNSIPHbIE 'BTOPUYHbIE' OGMOTKM ObINM MOAKMTHOYEHDI
BHYTPU, YTOObI CHOPMMPOBaTL OKOHYATENBHYIO CXEMy M YTO 3TU 4YeTbipe MpoBofda Obimv OgHOM Mapoi Ans nepBUYHON
06MOTKM 1 OZHOM NapoV Afs WeCTHaauaT NnocrneaoBaTeribHO COeAUHEHHBIX 3axXBaTbIBAOLMX OOMOTOK:
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Possible series-connected bi-filar connection method for Hubbard's “secondary” coils

Bo3moxHOE coeauHeHve BKIOYEHHbIX NocrenoBaTenbHO BUdUnApHbIX KaTyliek no metoay Xab6apaa

YCTPOWCTBO BbINIO BCELENIO UCCNEeaoBaHO M NMPOBEPEHO Yurbamom CMUTOM CTapermm YneHom, npodeccopom pusmku B
Cwuatnckom yHuBepcutete. OH npuBen BbiCcKasbiBaHWe, "f pewuTenbHO 3asBnsil, 4YTO u3o0bpeteHne Xabbapaa
npegHasHayeHo, 4YTobbl 3aMEHUTb CYLLECTBYIOLUME WUCTOYHUKM 3dHeprun”. B TO BpeMsA Kak 3TO yKasbiBaeT Ha TO 4TO
aKcnepTnaa u TecTbl Npoceccopa Cmuta BbISIBUNK, YTO YCTPOWCTBO paboTano Ype3Bbl4aiHO XOPOLLO, OH O4YEBUAHO He 3Han
06 onno3nummn pbiHKa Ntb0oro NPOMbILLIEHHOrO 0bpas3La yCTPOWCTB CBOOOLHOM 3HEPTUN.

BbIno npegnonoxeHve, YTo cepaeyvyHUK yCTPOMCTBA Obin HacbIWeEH paganoakTMBHBIM MaTepuanomM (BeposTHO pagneM) u 4To
BHELUHWI CTanbHOW LUMNMHAP Obin NoMeLleH BOKPYr YCTPOWCTBA, YTOObl NOrnoTuTh U3bbITOK paguauun. Ecnn bl aTo Obino
Tak, KOnmM4ecTBO MaTepuana 6bino 6bl O4EHb HE3HAYUTENBHO, M MPUBENO Obl TONBKO K MOHM3aLMM BO3OyXa BOKPYT KaTyLUEK,
ynyJwasi 3axeaT 3Hepruu. Bcskuii Mcnonb3yeMblil pagvMoakTuBHbLIMG MaTepuan 6bin Obl nogobeH 'cBeTsAwencsa' Kpacke,
KoTopasi 06bIYHO NMPUMEHSETCA B HAPY4YHbIX OyannbHUKaX 1 crieqoBaTenibHO COBEpLUEHHO Ge3onacHas.

[oBopaT, uto Mon BpayH nonbiTancs BocnpousBecTM ycTponcTBo Xabbapaa ¢ onpegeneHHon creneHbto ycnexa. OH
neiTanca cobpatb yctponctso Ha 100 BaTT, HO OBHapyXum, 4YTO ero YCTPOMCTBO ObINO HEeYyCTOMYMBbLIM, OaBasi BCMECKU
BbIXOHOW MOLLHOCTY nopsigka kunosatToB. EMy yaanoch ctabunmanpoBaTb CBOE YCTPOWCTBO C BbIBOAOM 5 BaTT 1 NOMy4nTb
dmMHaHCcoBbIE CPeACTBa A1 AanbHenwen pa3paboTku, oH nonyyun nateHT CLUA 4 835 433 30-ro mas 1989 r. C Tem 4TOObI
3anaTeHTOBaTb 3TO, OH OMNWcarn YCTPOWCTBO Kak "YCTaHOBKa ANA MNpsMOro npeobpasoBaHWs SHEPruM pagmoakTUBHOMO
pacnaga B anekTpudeckyto aHepruio". OH OTMETWM, YTO TOMbKO OOWH M3 CTa YenoBek 3adukcMpoBan TOT hakT, 4To
BblpaboTka nATM BaTT B ycTponcTee bbina B 1000 pa3 bonblue, Yem hakTM4eckn Morfo ObiTb MOMyYEHO OT OYeHb cnaboro
pagnoakTMBHOIoO matepuana B 1 Kiopw.
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BoT npsimoe umtupoBaHue NMona: "B 1987 r. Mbl pelumnu, 4To NPULLSIO BPEMS COOBLLIMTL MUPY TO Hag YeM Mbl paboTanu n
pes3ynbTaTbl KOTOpblE Mbl NonyyYanu. [ns meHs 3To Oblno ropaoe BpeMs. A Aymarn, 4To Mbl Aenanv npasylo Bellb. Ho aTo
ObINo peanbHbIM Hayanom camoro nroxoro. HaunHaa ¢ despans 1987 r. 9 vnn Mosa KomnaHus 6binvM npecrnefnoBaHbl
rocygapCcTBeHHbIM JenapTaMeHTOM 340pOBbs; Torga AenapTaMeHT (OMHaHCOB wWTaTa Angaxo 3aperncrpuposarn Xanoby
MPOTMB KOMMaHWW W MEHsi Camoro; MOsl NuueH3ust onsa obpalleHns C pagvoakTMBHbIMKM MaTtepuanamu Obina Torga
NpUOCTaHOBMNEHA B TeyeHne 6 MecsueB; 9 Hayan nonyyatb yrposbl (T. €. 'Mbl CPOBHsieM OynbAo3epom Ball AOM BMeCTe C
Ballen cembéir’); nanee paccneposaHve OperoHckMMm genaptameHToMm PUHAHCOB; 3aTeM HarnoroBblA WMHCMNEKTOP; Aanee
KOMKCCUS MO LeHHbIM Bymaram v Gupkam; Ha MO XKeHy Hananu; s NoTepsn KOHTPOSb HaZ CBOEW KOMMaHWER; Mo AOM Obin
Tpu pasa orpabneH n B YeTbipex ApPYrMx Criydasix COBEpLUEHbl akTbl BaHA4anvMama; ABaxdbl B TO BpeMsi st Obl 0OBMHEH B
N3rOoTOBMEHUN MEOMKAMEHTOB; S MOTEpsin CBOW [OM; COBCEM HedaBHO aBTOMOOWb Moen MaTepu Obin B30OpBaH
camopgenbHon 6ombon. C kaxxgon HENPUSATHOCTLIO A BOPOCh Tshkernee B NPeacTosWMIA YCNEWHOoN pa3paboTke TEXHOMOMI
noa MouM ycunmeM. Ho 3TO KaeTcs TOMbKO yXyaLlaeTcs.

KTo-TO KOrga-to ckasan, 'TlapaHoms - TOMbKO YCUIEHHbIN CMbICN MOHMMaHus'. OH Gbin npaB! OTo THKENOe McnbITaHne Ans
0BbIYHOrO MapHs, YToOblI OCMbICNIMBATL 3TU HecdacTbs, Crlydan OT cnydasi Bblbupatowme nogen. A OOmKeH 34echb ckasaTb
BaM, 4YTO 3TO He coBnageHue. A Tenepb NOHMMal0, NOYEMY HEKOTOpPbIE N300peTaTenu ycTpaHaTbCa U3 obLiecTsa.

Mown Bam coBeT, BeguTe cebsi coepkaHHO, NoKa Bbl HE 3aBEPLUNIIN CBOE CcTapaHue; OyabTe nsbmparternbHbl B BbiGOpe BaLLMX
[enoBbIX NapTHEPOB; 3aWnTuTe cebs 1 Ballly CEMbIO; 3HaNTE, YTO Y)KaCHble NOBECTBOBAHNS - UCTUHA"

BockpeceHbem 7-ro anpenst 2001 r. B 2:00 ytpa Non BpayH, koTopomy HpaBunack bbicTpas e3ga Ha cBoém RX7, Obin
YrOBOPEH He3HakoMLeM A1 y4acTus B napHoW roHke. ABTomobunb nepesepHyrncsa 5 pas, n [on ckoHvancs.

[TepeBon: Igor v



