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Neoprum JlaxoBckun «MynbTMYaCTOTHLIN FreHepaTop.
Annapart co cxemamm».

[aHHoe uzobpeTeHre nmeeT CBOEN LIeNblo cOo3faHue annapata CnocoBHOro uany4vyaTb B LUMPOKOM
OunanasoHe ANVH BOJH, Tak YTo Obl cpeam 3TUX YacToT U UX rapMOHUK BCeraa npucyTCTBOBAnuM Te BOSHbI,
KOTOpble MOryT OKasaTb MakcumarbHOe TepaneBTUYeckoe BO34eNCTBUE.

B HemM MCnonb3ylTCA U3BECTHbIE CXEMbl, OCHOBaHHbIE HA CaMOWMHAYKUUM 1 UMEIOLLME Pe30oHaHC Ha
onpefeneHHon YactoTe, BO30yKaaeMbIM 3NEKTPUYECKMMN UMMyNbcamMmu OT NBOro NCToHHMKA.

M3nyyawolwaa 4acTb Ha pasnuyHble AMWHbI BOMH MNpeacTaBrieHa KOHLUEHTPUYECKMMU KOonbLiamu
pasnuyHbIX AUaMeTPOB U30NMPOBaHHbIX OPYr OT Apyra. OTW KOMbLia MOMYT UM He MOTYT ObITb pasgeneHsl
ManeHbkuMun cepamm, hopMUPYHOLLMMN MOLLHOCTb.

OTu KonbLa MOry pasMeLLaTbCs Ha OAHON UK Pa3IIUYHbIX OCHOBaX, YTO 6bl OPMUPOBATL pasfnnyHble
MOBEPXHOCTM, TuNa uYacTeh KOHycoB, cdep, napabon, anuncomagoB M T. A. OTUM MOBEPXHOCTM
npegHasHadeHbl Ans KOHUEHTpaLmn BOSH B ONpeaenieHHOM HanpaBneHuu.

OTn kombua MOryT ObITb corfacoBaHbl C MNOOGbIM reHepaTopoOM BbLICOKOW 4acTOTbl, Hanpumep
KombuHaums, Bknvawwaas B ceba kaTywky, Tpembnep (unu nwbon Apyron TpaHchopmaTop),
BbICOKOYACTOTHas Cxema, peanns3oBaHHas Ha KaTyLlKke CaMOVHAYKLUNN.

OavH N HeCKONbKO BbIXOAOB 3TOW BbICOKOYACTOTHOM CXeMbl MOACOEAMHSIIOTCS K KOMbLiaM,
ocTarnbHble KorbLa BO30yxaatTca NHAYKUNEN.

CobpaHHbI annapaTt ycTaHaBNMBAeTCH Ha LITaTMB, MO3BONSAKOLLMIA NepemMellaTb ero BO BCeX
HanpaBneHnsIX.

Ha npeactaBneHHbIX pucyHkax, Bl MoxeTe yBuaeTb aHHYK KOHCTPYKLMIO.

PucyHok 1 cxema.
PucyHok 2 nosuuus konew, B opme KoHyca.
PucyHok 3 annapar Ha wraTtuse.

Ha PucyHkel obo3HauveHbl T - TpaHcdopmaTtop, kaTywka - (P nepBuyHas obmMoTka, S BTOpU4Has
obmoTKa aTON KaTyLKn), V - BUHT trembler, C koHaeHcaTop, obecneumBaroLLmii pa3psas Mexay uckpamu, E
obecneunBaeT konebaHus camouHOyKuuM B KaTywke L1, koTopas , B CBOKW ouvepedb, UHAyUUPYET
konebaHus B KaTywke L2; aTa KaTyllka CaMOMHAYKLUM BTOPOrO YPOBHS CBSi3aHa Ha OAHOW CTOPOHE C
nepBbiM BHELIHUM KOMbLOM "a", C ApYro CTOPOHbI CO creayloLlmm Konbuom "b". 3To Takum obpasom
dopMUpyeT 3INEKTpOoCTaTUYecKoe Mnone BbICOKOM 4YacTOTbl, KOTOpas Bbl3biBaeT konebaHus B Apyrnx
konbuax "c", "d", "e", "f".

B kauecTtBe mogudmkaLmm kaTywwka L2 moxeT ObiTb yaaneHa, a konbua "a" n "b" nogcoeguHsaoTCs K
L1.

PucyHok 2 nokasbiBaeT pacnonoxeHue(cornawieHume) konew, B opme KoHyca.

Konbua "a", "b", "c"..., "f" nsrotaBnmnBaloTCs 1 ToKONpoBoAsLero Mmatepuana. OHM MOryT Takke ObITb
Tpyb4aTbiMK, 3TO BbIOOHO M3 Tex COOBpaxeHun, 4YTo ANS OQHOrO U TOro e obbema, NMOBEPXHOCTb
yBenuumBaeTcs. HakoHeu, obnactb NepeKkpecTHOM CeKLMU KaxAoW M3 3TUX PasfMyHbIX KOHCTPYKLUURA
MOXET WM3MEHUTbCA OT OOHOW CXeMbl OO0 APYroro Hanpumep, 3ata obrnactb MOXET YMEHbLIUTbCS C
nepucepun K ueHTpy ("f") ncxogdilen cncTemsi.

PucyHok 3 nokasbiBaeT annapaT, YCTaHOBIEHHbIN Ha WITaTUB, MO KOTOPYMY OH MOXET nepemeLlatbcs 1
dukcupoBaTbcs B Hanbonee yao6HOM NOMNOXEHUN.

OnucaHue nsobpeTteHus:

1. Annapart, reHepupyLLMA SMEKTPUYECKNE MONMS BbICOKOW 4acToThbl, paboTalwmun B MHOrO4YacTOTHOM
AvanasoHe, BKIOYas BbICOKYHO YacTOTy, U psf BbICLUMX FAPMOHUK. Mi3nyyatoLwas KOHCTPYKLMS COCTOUT U3
KOHLEHTPUYECKUX U30NMPOBaHHbIX KOMeL pasnuyHoro gnameTtpa, paspesbl KOTOPbIX MPOTUBOCTOAT Apyr
APYry 1 3aKaH4MBalTCA ManeHbkMMu cepamu.

2. Annapart, reHepupyrLLMA SNEKTPUYECKNE MO BbICOKOW YacToThbl, paboTanwmuin B MHOrO4acTOTHOM
AvanasoHe, BKIOYas BbICOKYHO YacTOTy, U psf BbICLUMX FAPMOHUK. Mi3nyyatoLwas KOHCTPYKLMS COCTOUT U3
KOHLIEHTPUYECKMNX M30MNMPOBAaHHbLIX KOMEL, pa3fMyHOro anameTtpa, pa3pesbl KOTOPbIX NPOTUBOCTOAT ApYyr
OPYry U 3aKaHYMBaKOTCS ManeHbknMun cepamu, opMmnpyoLLMMN MOLLHOCTH.



3. AnnapaT, reHepupyLLMiA 3IEeKTpUYECKME MONsS BbICOKOW 4YacToTbl, paboTalwmin B MHOrO4acTOTHOM
AvnanasoHe, BKIH0Yas BbICOKYH YacTOTYy, U PSiA BbICLUMX rAapMOHUK. M3ny4yatowas KOHCTPYKUMS COCTOUT 13
KOHLEHTPUYECKNX U30NMPOBaHHbIX KOMeL pasnuyHoro gvameTtpa, paspesbl KOTOPbIX MPOTMBOCTOAT Apyr
OPpYry M 3akaH4MBalOTCA MarneHbkumu cdepamu, B Cyneprnosvumm no3uuun, OTHOCUMTENBHO CMEXHbIX
KoneLu,.

4. Annapart onMcaHHOro TvMna, WraTue, NOACTaBKY AN WTATUBa, WTaTuB yCTaHaBNMBAETCH Ha NOACTaBKY,
annapart 3adhUKCUPOBaHHbIV Ha LITaTMBe Ans obecnevyeHns n3nyyeHnsi Ha BbICOKOM YacToTe, BbI3BaHHbIM
BO3OyXaeHNeM C NOMOLLBIO YNIOMSAHYTOWN CXEMbI.

5. AnnapaT, reHepupyloLun aneKTpnyeckue norisi BbICOKOW YacToTbl, paboTaloLlimMii B MHOro4acTOTHOM
OunanasoHe, BKNoYas BbICOKYI HYacTOTy, W pAA BbICLLUMX FAPMOHUK., U3MyYaloLLlen KOHCTPYKLUMK, Ha3BaHOM
CXeMbl, ABMSIOLWENCHA OTKPbITbIM, U30MMPOBAHHBLIM, U UMEIOLLME pa3Mepbl, OTAMYHBLIM APYr OT Apyra.

6. Annapat, reHepupylLLNA INEKTpUYECKne Nons BbICOKOW 4acToThbl, paboTalowmnn B MHOrO4acTOTHOM
OvanasoHe,  BKMYas  BbICOKYKD  4acToTy, W  psd  BbICWUMX  TFApMOHMK.,  U3Ny4aroLlen
KOHCTPYKUMMW, pa3MELLEHHbIN Ha LiTaTUBe, HAa3BaHOW CXEMbI, SBMSIOWENCS OTKPbITbIM, N30IMPOBAHHbIM,
W MMerLmne pa3mepbl, OTIMYHBLIM OPYr OT Apyra.

7. AnnapaT OonucaHHOro Twmna, BKMo4Yasd TpaHcdopmaTop, BbICOKOYACTOTHYH BO30YKAaloLas CXemy,
NPeACTaBMNEeHHYI0 YMOMSHYTbIM TpaHCOPMaToOpOM Ha OCHOBE CaMOMVHOYKUWW, MOACOEOVHEHHbIA K
N3ny4yamwLlen KOHCTPYKUMM OBOUMM MOMcaMum BTOPUYHOW OOMOTKM, pas3MeLLeHHbI Ha LwTaTuBe,
Ha3BaHOW CXeMbl, ABNSAIOLLENCS OTKPbITbIM, N30NMPOBAHHLIM, Y UMEIOLLME pa3Mepbl, OTAWYHBIM ApYr OT
Apyra.

"eoprun Naxosckni

AwmepukaHckum MateHT *2 351 055

(3amkHyTBIN 250-33) ~ 13 nioHA 1944

"Ilamna, Ans reHepaumMn MHOro4acToTHbIX KonebaHun"
"eoprun Nlaxosckuin

[aHHoe n3obpeTeHne OTHOCUTCS K paspsigy NEKTPUYECKUX YCTPONCTB, BO3OYKaaeMbIX 3. UMMyrbCcamm
W FEeHepUpyLWMMNU MHOFOYacTOTHble KonebaHus. [JaHHoe n3obpeTeHne OCHOBAHO Ha WMCMOMb30BaHWM
BaKyyMHOWN namnel, cogepxatien peakumn ras nnu rasbl
Mosi pabota B TeyeHum Oomnee yem 20 net ybeauna MeHsi, YTO ecTb Oonbliasi NOTPEOHOCTb B
MHOrO4YacTOTHbIX annapaTax, KOTopble MOTyT UCMONb30BaTbCH B MPOMbILUIEHHBIX U MEOMLUHCKMX LiensX.



OaOvH 13 TaknMx MHOro4acToTHbIX NPMOOPOB NpefcTaBreH B Moem nateHte N1962565 ot 12 utoHa 1934.
Woew BonnoweHHble B 9TOM annaparte ObinyM MCcnonb3oBaHbl BO BceM mupe. M3-3a notpebHocTv B
yao0CcTBe Nonb30BaHWs Takumm npubopamm fiogbMu, Y KOTOPbIX OTCYTCTBYIOT HaBbIKU B 9NIEKTPOTEXHUKE,
S 3aKITH0YMI, YTO HeobxoaMMO 06bEeAVMHUTE B OAWH MOAYMb reHepaTop, a B APYron usnydatens. Takow
annapaTt MOXeT Gonee yHuBepcanbHO UCMONb30BaTbCA NpY fiedeHun BonesHen unm B NPOMBbILLNIEHHON
chepe.

[aHHoe wn3o6peTeHne obveauHuno B cebe oba moaynsd, 4To MO3BOMMIO caenaTb ero bonee
KOMNaKTHbIM (NEPEHOCHBbIM) U KaK 3asBfEHO BbIle, UMEET CBOEN LErNblo U3MYyYeHUss MHOro4YacTOTHbIX
KornebaHui ¢ NOMOLLIbIO KOMMAHOBKWU €r0 B BaKyyMHOW famne.

[daHHoe wu3obpeTeHne paccmaTpuBaeT oObedWHeHWe B OAHOW namne CPeacTB reHepauuw,
nsnyyartenen u BO3MOXHOCTb U3MEHSITb AJINHbI BOSH.

[aHHoe n3obpeTeHne npeactaBnseT namny o603Ha4eHHOro TMna v B JanbHENLEM MOXET BKITIOYUTL B
cebs cpeacTBa reHepauum kornedaHui.

Opyras uenb nsobpeteHus - co3gaHne eaMHOro MOAyns, KOTOPbIN COAEPXMT reHepaTop konebaHus,
KOTOPbI NPOM3BOAWT BOJIHbI ONpederneHHON YacToThl, M B AanbHenwem obecneynBaeT usnyvyeHue BOSH
pasnunyHON ANUHHBGI.

CTpyKTypHblEe 0OCOBEHHOCTN MOEro u3obpeTeHns POPMUPYHOTCH ANEMEHTaMy CriegyroLWmMm U3 camom
TeMbl, NMPEMMYLLECTB CaMUX OOBEKTOB, MOKa3aHHbIX Ha MPEeACTaBMEHHbIX PUCYHKAX, UIKOCTPUPYHOLLNX
n3obpeteHue.

Cnegytowas cneuudurkaums, ocHoBaHHas Ha NpeAcTaBNeHHOM pUCyHKe, Bornee ICHO ykasbiBaeT Lenm
1 NpenmyLLLecTBa MOEro n3obpeTeHus.

B pucyHke:

PucyHok 1 - BepTukanbHas, CEKUMOHHas KOMMAaHOBKa faMnbl, BKMOYakLwen ocobeHHOCTU MOoero
n3obpeTteHus.

PucyHok 2 - AHanornyHas KOHCTPYKLMS, HO ApYron hopmbl

PucyHok 3 - nnnoctpmpyeT BO3MOXHOCTb U3MEHEHMUS (POPMbI MOEro N306peTeHns.

PucyHok 4 - hparmeHTapHoOe, CEKLMOHHOE NpeacTaBneHne Moamdukaunm, caenaHHon B COOTBETCTBUM C
n3obpeTteHmem.

PucyHok 5 - nogo6bHoe npeacraBsneHme Apyrorn Moamndukaumum.

PucyHok 6 n PUCyHOK 7 - YacTHble npeAcTaBneHve, UnmocTpupyoLwmne Tun NpoBoAOB, UCMOMb3yeMbIX B
nobown n3 gopm Moero n3obpeTeHnst Kak nokazaHo B PucyHke 1, PucyHok 2 u PUcyHok 3.

PucyHok 8 - yacTndHOoe npeacTaBneHne, UNNCTPUpYoLLEe famny, BKITHOYAKLWYH MHOXECTBO CETOK U
CcpeacTB Ans U3MEHeHUs nany4varoLent CnocobHOCTU 3TUX CETOK.

PucyHok 9 - nogobHoe npeacrtaenexHvne(Bna) namnbl, Tuna nokasaHHoro B PucyHke 1 unu PucyHke 2 n
BKMOYaoLWmi konebaHue nnu sBubpupyroLLmMin cpeacTaa.

B moem n3obpeteHnun, nokazaHHOM Ha PucyHke 1, ncnone3yetcs npospadvHas konba (10) caenaHHas
13 cTekna unv nogobHoro marepuana, NnoAcoeanHeHHas K cTaHgapTHomy Lokornto Edison (11). NMocnegHwii
TpaguuMOHHO obecriedeH 060OMNOYKOM C BUHTOBOM pe3bbon (12) u ueHTpanbHbIM KOHTakToM(13).
Nsonauma (14) B namne cnyxut ans dukcaumm nposoga tuna (15) u (16), koTopble COEAMHSIITCS C
BHELUHUMW KOHTakTamu uokonsi (12) u (13).

MpoBoga mnu Tpybkn (15) n (16) NoACOeoUHSATCSA K KOHLAM MHAYKTUBHOCTU B dhopme cBOBOOHOM

KaTywkun (17), kotopada moxeT O6bITb pacrnonoxeHa Baofnb ocu konbbl (10), kak nokasaHo. BepxHuii
KoHeu (17) dopmbl nnotHas kaTywka (13), KOTOPbIN CRAYXWUT, 4YTOBblI U3NY4UTb Camble CUlbHblE
CreHepupoBaHHbIE BOJTHBI.
Bokpyr nHgyktusHocTtn (17), pasMellaeTcs MHOXECTBO OTAENbHbIX KaTyLeK NpoBoAa KaXK4oW U3 KOTOPbIX
pasnMyHON AfWHHBI U TOMNLWWHLI. TakuMm obpasom, 9 nonyyaro kaTywky (19), nmetowyto camyro 60nbLUyo
TONWMHY M nocnegoBatenbHble kaTywkn (20), (21), (22), (23), (24), (25), kaxgas N3 KOTOPbIX MEHbLUE
npeaungywen. OHu yctaHaenueatotcs oT (19) k (25) n opmumpytoT, 3a cHeT BTOPUYHON MHOYKTUBHOCTU
COOTBETCTBEHHO Pa3NMNYHbIE€ ANIMHbI BOJIH.

A Mory ycTaHOBWTb BTOPWMYHYIO KaTyLUKy Heckonbkumu cnocobamu. Kak nokasaHo, s npegnovvraio
MCnonb3oBaTb OUSNIEKTPUYECKYID CTEKNsAHHY0 TpyOKy (26), nepBuyHasi MHAYKTMBHOCTL (17) nepenaet
3HEpPrn0 Ha BTOPMYHbIE KaTywku (19) - (25) ycTaHOBMNEHHble Ha BHELUHEW MOBEPXHOCTU CTEKISAHHOMN
TpyOGKW, nNpu STOM Ha BHELWHENW MNOBEPXHOCTU Tpybkn ocTaetca kaTywka (18). UYTo6bl
ahdhekTBHOMOAAEPKMNBATE U OTLEHTPOBATbL CTEKNSAHHLIV pyKaB (26), 1 ncnonb3ayto wanbbl wanbsl (27) n
(28) n3 cnirogbl UNKU aHanorM4HOro maTepuana, BBEPXy U BHU3Y, U obBecneynBalo NepekpecTHy YacTb
noaaepxku (29) Ha 6onee HM3KoM YacTu nposoaa (17).

BoiweonucaHHaa namna MOXeT MCNOMb30BaTbCA ANA NeYeHUs, NOAKMIYEHHAs MobbIM KOHLOM U
reHepaTopy BbICOKOW YaCTOThI, TUMa NOKa3saHHOro B amepukaHckoM naTteHTe. Kaxaas us katywek (18)-(25)
co3gaeT pas3nuyHble OJIMHbI BOSH.

B n3obpeTteHusa nokazaHHOM Ha PucyHke 2, konba (10a) umeeT HeCKonbko Apyryto chopmy, U NPOBOA
(17a) npsmon. B apyrux oTHOLEHUAX, CTPYKTYpa He OTnu4aeTcs OT NnpeAcTaBneHHon Ha PucyHok 1.

Kak nokasaHo Ha PucyHke 3, TaMm MOXET pasmMecTUTbCS MHOXECTBO OTKpPbITLIX korey (30), (31), (32), (33),
(34), (35), (36), (37), (38), (39) 1 (40) B frustro-koHN4YeCKON hopme, Hanpumep, ¢ HaMbonbLWMM ANAMETPOM



HaBepxXy W HaMMeHbLUero Mpu OCHOBaHuM. {1 Mokasan, Kak KonbLa nogdepXvMBaeTcs, Hanpumep,
CTEKISAHHbIMW BKnagkamu (41) wn (42), v Bknagkn, noggepxusatowme msonauuio (14b), caenaHbl, kak
nonockn(43). A obecneumBal yonMHHUTENU AN OKOHYaHWs npoBoAoB (15a) m (16a) u noacoenuHsio
yanuHHUTENM (44) n (45) k BepxHemy kornbuy (30) n crnegytowwmii Hke (31), COOTBETCTBEHHO.

Konbua (30) 1 (31) MoryT ctaTb NEPBUYHBIMU COCTaBIISIOLLMMWN MHAYKTUBHOCTU, TOr4a Kak ocTarLmecst
KOnbLia COCTaBNSAT BTOPWYHbIE COCTaBMSOWMMM UHAYKTUBHOCTU Kak Npexge, YeM U rnokasaHo Ha
pPUCYHKe. SNEKTPUYECKMIN TOK, NMPOBOAMMBIN K COOTBETCTBEHHO pa3aernbHbiM Konbuam (30), (31) sactasut
UcKpy (48) BO3HUKHYTE Mexay konbuamu (30) un (31) obecneumsatowme konebaHus, npovcxogsiime ot
9MNEeKTPUYECKUX Pa3psifoB MEXAY HUMW, YTO U Bbi3blBAeT reHepauuio BONH Pas3nuyHON AfWHHBLI B Konbe
(10b) 1 nepepatoLmecs octanbHbIM KOrbLaM.

B PucyHke 1 n PucyHke 2, 8 nokasan BTOPUYHbIE KaTyLKM ChOPMUPOBaHHbIE U3 MPOBOAOB, MUMEOLLNX
OOHOPOAHYIO MEPEeKPecTHy cekumio. PUCyHOK 4 unniocTpupyeT, Kak Takme nposBoda MOryT ObiTb
3HaAYMUTENbHO YMEHbLUEHbI creaytowmx katywkax (19c¢), (20c), n (21c), u 1.0. TakMMn pasnUYHbBIMK
cnocobamn, AnvHa BOMHbI, Tpebyemas AnvHHA BONMHbI BO BTOPMYHBIX KaTylKax MOXeT ObiTb
creHepvpoBaHa.

BTopuyHble KaTylKM MMM KoMbLA MOFYT M3rOTOBMASATLCA KPYIIbIM MM HECKOMbKO CMSIOCHYThIM
NpPoBOAOM Kak nokasaHo B PucyHke 6 unu Tpybyatbie kak B PucyHke 7, 4to obecneunBaeT 4OCTaTOUHYO
YHMBEPCanbHOCTb N306peTeHus..

BbllweonucaHHble YCTPOWCTBA, Noka3aHHble Ha PucyHke 1 1 PuUcyHke 2 mMoryT ObiTb BKIHOYEHb! B
CUCTEMY, ONUCAHHYIO B aMeprKaHCKOM NaTeHTe, COOTBETCTBEHHO NoAkniovasi oaHo us konew (a), (b), (c),
(d), (e), unu (f) c pasbemom (11) n3 PucyHka 1, Tak kak nobow BHelWHUn KoHTakT (15), (16) Haxoautcs B
KOHTaKTe C NepBUYHON MHOYKTUBHOCTBLIO (17). K aTOMY KOHLY NPOBOAHWK (HE MOKasaHHbIN) nogkmnoyaeT
Takoe KofbLo CO 00YCNOBMNEHHbIM Pa3beMOM.

B PucyHke 8, s nokasan mogudukaumio nsobpeteHunsi, kKotopoe BKroYaeT BakyyMHyto namny(50)
cogepxawyto nnctuhy (51) npeacraenstowyto us cebs cetky (52), (53), u (54), nsny4varowyto MHOXECTBO
OJIMH BOJH. A MOAKITI0Yato KaXKayko CETKY C MepeMeHHon nnowaaeto, Tuna (55), (56), n (57) noMeLeHHyo
B konody (50) n nogcoeanHeHHbIE K OCHOBE LioKoMst (62), nocpeacTBOM Yero CeTkU MOryT ObiTb BbIOOPOYHO
CBsI3aHbl B OMNEPAaLMOHHYIO CXeMY MOCPEACTBOM COOTBETCTBYIOLMX WITLIPLKOB (58), (59), u (60), 1 WTbipem
(61). reHepaTop unu Apyrve wmsnyyawowme cpeactBa MOryT ObiTb NMOAKMOYEHbl K Nlamne W3BECTHbIM
cnocobom. 3Ta kombuHaTopHasg namna (50) paspaboTaHa, YTOBbI 3aMEHUTH MHOXECTBO M3BECTHbIX Namn,
obecneunBaeT peanu3auuio pasnnyHbiX 3QEKTOB M ANWMH BOMH, @ Tak e NO3BOMseT peann3oBaTtb
n3aMmeHeHune molHocten (55), (56), n (57) nytem yctaHoBku 6onbLuero konmyectea cetok (52), (53), u (54).
OdbekT uckpbl Kak onucaHo B dpopme n3obpeTeHusi, n3obpaxeHHoro B PucyHke 3 MoxeT panee
ucnonb3oBaTbCad B PuUCyHKe 9, B KOTOpoe s Takke BKMtodak BuGpaTop (62), KOTOPbI MPOM3BOANUT
anekTpuyeckme konebaHus WCKPOMW, NEPUOAUNYECKM CreHepMpPOBaHHOW MeXAY KOHLOM NepBUYHON
nHAykTMBHOCTM (17d) n anemeHTOB BMbpatopa (64). B gpyrMx OTHOLIEHMSX CTPYKTypa COOTBETCTBYET
PucyHky 1.

MoxeT ObiTb OTMEYeHO, 4YTOo NBbLIM TUMNOM CO34aHUS UCKPbl UNKU KorebaHus, reHepupyloLlero
CpeACTBa MOXHO 3aMEHUTb MOKa3aHHbIA BUOpaTop. namnbl, NnokaszaHHble B PucyHke 3 1 PucyHke 9 moryt
ucnonb3oBaTbCa crnocobom, onucaHHbiM Ans PucyHka 1, nogknoyas OOWH 3neKTpod LOKONS Kak
copmMynupoBaHo, 4YTOOblI Npom3BecTn 3APPEKT MHAYKUMU. 3T namnbl MOryT ObiTb Takke CBS3aHbl
nonepek o60Mx aNEeKTPOAOB LIOKONSA C MOAXOASALLMM NOTEHLMANnom, YTobbl Nony4nTb 3dEKT NCKPBI.

MoeT ObITb OTMEYEHO, YTO OHM OTNMYAOTCS OT NPEALLECTBYIOLLMX BAPMAHTOB TEM, YTO 1 obecneyun
pasnuyHble opMbl flamn pagu NPoM3BOACTBA M NPOBEAEHUS] MHOXECTBEHHbIX ASIMH BOMHbI. Opyrue
dopMbl N300peTEHUS MOTYT ObITb CAENaHbl B KOHTEKCTE ONMMCAHHbLIX NPUOOPOB.

Takvm obpasom onucas Moe n3obpeTeHue, s npowy 3alnTnTb ero NnaTeHToM:

1. OnncaHHoe yCTpOIZCTBO, BKINoYawulee BakKyyMHYHK namny, UMeHLLYHO KOJ'I6y M LOKOIb, NEepBUYHYIO
MWHOYKTUBHOCTb W MHOXECTBO BTOPUYHbIX I/IHD,yKTMBHOCTel;I paaanHoﬁ (bOprI N ONNHHBI,
npegHa3Ha4YeHHbIX And reHepaunn pasnnydHbiX A1MH BOJH, B obbeme BbILLIeyKa3aHHOI7I KOnoGbl.

2. OnucaHHoe YCTPOICTBO, BKMOYAOWEE BaKyyMHYIO Namny, UMeLlyo Konby U LOKOSb, NMepBUYHYLO
WHOYKTUBHOCTb, PacrnofioXeHHY0 BEpPTMKaNbHO BHYTPU BOOMb ANMHHBLI KONGbl MU MHOXECTBO BTOPUYHBLIX
WHOYKTUBHOCTEW, PAcronoXeHHbIX He3aBUCUMO APYT OT Apyra W OKPY>XatoLwmx NEPBUYHYIO MHAYKTUBHOCTb
N 3NEKTPUYECKUN CBA3AHHBIX C HEMN.

3. OnucaHHoe YCTPOMCTBO, BKMOYAOWEE BaKyyMHYIO Namny, UMeLlylo Konby U LoKOSb, NMepBUYHYLO
MHOYKTUBHOCTb, PAacrnofoXeHHY0 BepTMKanbHO BHYTPU BOOMb AJNMHHBLI KONGbl U MHOXECTBO BTOPUYHBLIX



WHOYKTUBHOCTEN, PacnofioKeHHbIX HE3aBUCUMO APYr OT Apyra U OKpYXKaloLMX NepBUYHY0 MHOYKTUBHOCTb
N 3MEKTPUYECKUN CBSI3aHHbIX C HEN W FreHepupyloLLmMe pasnnyHble Apyr OT Apyra ASIMHbI BOSH.

4. OnucaHHoe yCTp0I7ICTBO, BKIo4awuiee BakKyyMHYHK namny, UMeHLLYHO KOJ'I6y M LOKOJb, NepBUYHYIO
MHOYKTUBHOCTD, BKMNHOYaoLLNM napy Koney He3aBUCUMbIX B UHOYKTUBHOM OTHOLUEHUN, N MHOXeCTBe
BTOPUYHbIX VIH,D.yKTVIBHOCTGVI, KaXKable KoJbLia KOTOPbIX Tak XXe He3aBUCUMbI.

5. OnucaHHoe yCTp0I7ICTBO, BKIo4awuiee BakKyyMHYH namny, UMeHLLYHo KOJ'I6y M LOKOJb, NepBUYHYIO
MHOYKTUBHOCTD, BKMNHOYaoLLNIA napy kKoney He3aBUCUMbIX B UHOYKTUBHOM OTHOLUEHUN, N MHOXeCTBe
BTOPUYHbIX I/IHD,yKTI/IBHOCTeVI, KaXgble Ko&bLia KOTOpPbIX TaK Xe He3aBUCUMBbI. Kaxpgas BTOpU4HadA
MHOYKTUBHOCTbL- KOJbLO, NpeaHa3Ha4vyeHHoe ANnAa reHepadunn pasinnyHbiX OJiMH BOJTH.

6. OnncaHHoe yCTpOI7ICTBO npegHasHa4YeHHoe ana reHepaunnm MHOXeCTBEHHbIX ONMMH BOJIH, BKNoYakllee
NpoOBOAHYKO YacCTb, ONIANEKTpUYeCkKne cpeactea n3ondaunmn, MHOXeCTBO OTAENIbHbIX MPOBOAHbLIX KaTyLUEeK
pa3J'II/ILIHOI7I ONMNHbI Ha AN3NEKTPUYHECKUX CTEPXKHAX N HaXoOALWKMXCA B none OCHOBHOWN MHOYKTUBHOCTW.

7. OnncaHHoe yCTpOI7ICTBO npegHasHa4yeHHoe ana reHepaunnm MHOXeCTBEHHbIX ONMMH BOJIH, BKNoYakllee
NpoBOAHYKO 4acCTb, ONIANEKTpU4HeCkne cpeacrtea n3ondaunmn, MHOXeCTBO OTAENIbHbIX MPOBOAHbLIX KaTyLUEeK
pa3J'II/ILIHOI7I AONMHBbI Ha OU3NEKTPUYHECKUX CTEePXHAX U HaxogdalKuxca B none OCHOBHOWN MHOYKTUBHOCTMU.
Kaxxpas KaTyLwKa nMeeT pas3yim4Hoe KOornm4ecTBso BUTKOB, OTJIIMYHOE OT I'IpeD,I/I,EI,yLLI,eIZ

8. OnucaHHoe yCTp0I7ICTBO, BKIoYawLulee BakKyyMHYK namny, UMeLLyo KOJ'I6y M LOKOINb, NepBUYHYIO
MHOYKTUBHOCTD, BKMNHOYaoLLNM napy kKoney He3aBUCUMbIX B UHOYKTUBHOM OTHOLUEHUN, N MHOXeCTBe
BTOPUYHbIX I/IH,EI,yKTI/IBHOCTeI7I, KaXXgble KosbLia KOTOPbIX TakK e He3aBUCUMbI.

9. OnucaHHoe YCTPOMICTBO, BKMHOYAIOLWEE BaKyyMHYIO Namry, UMeLylo Konby U LoKosb, NMepBUYHYIO
WHOYKTUBHOCTb, BKIIOYaKOLWMIA Napy Komnel He3aBUCUMbIX B WHOYKTUBHOM OTHOLLEHUWU, U MHOXecCTBe
BTOPUYHBIX MHAYKTMBHOCTEN, KaXable KOsbLia KOTOPLIX TaK e HesaBucumbl. Kaxaoe 13 konew MeHbLLIEro
avameTpa, 4Yem nepBble [OBa KomnbLi@ W COOTBETCTBEHO , Kaxdoe Mocneaylollee, MeHblle, 4Yem
npeauayliee.

10. OnucaHHoe yCTPOWCTBO NpeAHasHavyeHHoe A reHepaLUy MHOXECTBEHHbIX ANMWH BOJTH, BKIOYatoLLIMM
napy korneL He3aBUCUMbIX B WHOYKTUBHOM OTHOLUEHWM, U MHOXECTBE BTOPWUYHbIX WHAYKTUBHOCTEMN,
Kapkable KomnbLia KOTOPbIX TakK e He3aBucumMbl. Kaxagoe ns konew, MeHbLLEro avameTpa, YeM rnepsble ABa
KonbLia U COOTBETCTBEHO , Kaaoe nocrieaylollee, MeHblle, Yem npeauayliee, pasMellaemble B frusto-
KOHUYECKOM PaCronoXeHUN.

11. BakyymHaa namna vMetollas NepBUYHY0 UHOYKTUBHOCTb U BTOPWUYHbIE MHAOYKTUBHOCTW, BMGpaTOp,
pa3MelllaeMblii B Mone BRUSHWUSA MEePBUYHOW MHAOYKTMBHOCTU M BTOPUYHOW WMHOYKTMBHOCTW, BUGpaTop,
pasmellaemMblii B Mone BrVSHUSA MEepPBUYHOW WMHOYKTUBHOCTM 4YTOGbI obecrneunTb BO3OeUCTBUE Ha
BTOPWYHbIE UHAYKTUBHOCTW.

"eoprun Naxoscknin



AHanus YactoTtbl JlaxoBckoro MHoxecTtBeHHOro BonHoBoro NeHepatopa ot 20 'y ao 20 'y
by Toby Grotz & B. Hillstead

U.S. Psychotronics Association Annual Convention (Portland, OR, July 1983)



CnekTpanbHbii AHanm3 MHoxecTBeHHoro BonHoBoro MeHepaTopa JlaxoBcKkoro
Pestome ~

MynbTryacTtoTbii eHepaTop JlaxoBckoro (MWO) ncnonb3oBarncs, YTobbl NIeUnTb B pasfinyHbIX YCIIOBUAX
bonesHn. YCTPOMCTBO WCNycKaeT 3MeKTPOMarHUTHOE MW3ryYyeHue, KOTopasd HanpaBfieHO Ha ObbekT,
Tpebyowmn neyeHunda. [lokazaHO, 4YTO 4enoBeveckoe Teno YYBCTBUTEMNbHO K SMEKTPOMarHUTHOMY
U3NY4YeHNo N MoXeT ObITb M3NeyYeHo nnn emy MoxeT ObITb okasaH Bpef. bbino npeanonoxeHo, YTo
CneKTpanbHbIN aHanu3 CoaepXXaHus 4acTtoTbl ucnyckaHum ot MHoxecTBeHHoro BonHoBoro MeHepaTopa
OyneT npeactaBnaTh MHTEpec. YTo 1 6b1N0 NPOBEPEHO IKCNEPUMEHTOM

O INNTaxoBcKkOoM ~

Poccuncknii yqeHbin M'eoprun JlaxoBckuin Havan nccnegoBaHune B cpepe aneKkTpoHHOM MeauumHbl B 1920-
biX. Ero kHura, " TariHa XKusHun", 6bina nsgaHa no-aHrnuincku B 1939. B 1949 Mapk KnemeHT nsgan o63opbl
paboTtbl JlaxoBckaoro, HasBaHble "BonHbl, koTopble 3axwuBatoT'. NpeBocxoaHbii 0630p nuTepaTypsbl,
nuccneaoBaHun, 9KCMEPUMEHTOB, M MMAHOB OTHOCUTENBHO KOHCTpyKuun MWO 6bin nsgaH doHoom
Wceneposanua Hayk MorpaHnyHon obnactu (BSRF).

CnexkTp yactotel MWO 6bin nsmepeH npeasaputensHo. OH, BSRF nybnuvkauusa umtupyet Clements - a,
nan "anuHel BonHbl ot 10 cm go 400 meTpos”.

Insa pacyeta 9 (MI'L) = meTpsi / 300,

OunanasoH 4yactoTt pabotan 661 o1 750 KL, go 3 My. B 1o e camon nybnukauumn coobLuanock 0 nonoce
15 - 250 MI'Ll. MWO, Tene-pagMonpuemMHUKA 1 nepeaaTymkm padoTaroT Ha TOM XXe YacToTe, YTO HE MOro
Obl He ObITb 3aMEYEHHbIM

AMnnuTtyga copepxaHus Yactotel MWO - MMeeT BaXHOe 3HavyeHwe, AaHHble B Tabnuue 3ddekToB
Kleinstein u Dyner npeacTtaBneHHble B Kaines, " 3OnekTpomarHutHble [MoneBble B3aumopgeiictBus ¢
YenoBeyeckum Tenom". Ecnm HekoTopble YacTOTbl SMEKTPOMArHUTHOIO U3My4eHus TPOU3BOASAT BpeaHble
3apeKTbl, U HEKOTOPbIE YacTOTbl CMOCOOCTBYIOT NEeYeHUo, Toraa aHanua cogepxanusi yactotel MWO
OOMKEH AaTb KMHYM ero yCrnewHoMy UCNonb30BaHuIo.

MWO Teopus Onepauum ~

MWO - BbICOKOBOMbTHBIN TpaHccopmaTop HanpsbkeHud. Npu npoBepke Mcnonb3oBanacb cTaHaapTHOE
obopyaoBaHue: brok nutaHusi MONCTOSIHHOTO Taka Ha 12B, CHATbIM ¢ aBTomMobuna mogenu T doppa
npepsiBaTenb (CBeYya 3axuranusi), paboTtatowmin npubnmantensHo Ha 40, KaTyLlKa 3aXXUraHus cHATasi ¢
TOM e MallMHbl, MpepbiBaTeNnb YyCTaHaBnMBancs nocregoBaTenbHO C  NEPBUYHON  OOMOTKOM
TpaHcdopmaTopa. Kak Tonbko 12B NosiBNSETCA Ha NepBMYHON 0OMOTKe cpabaTbiBaeT oOblyHasi cucteMa
C npepbiBaTeNeM, B pe3ynbTaTe Yero Ha BbIXO4e BO3HUKaeT psg BbICOKOBOMbTHbIX KonebaHun. Teoputo
MOXHO MOCMOTpeTb Nno paborte nobon katywku Tecna. HacTpolika gocturaetcss nNytem peryrnmpoBKu
HanpsbkeHus B pene kaTywkn dopaa u MCKPOBOro npoMexyTka B kaTywke Tecna. [pu aTtom cneayet
y4ecTb MeCTHble aTMocepHble ycrnoBus (BNaXxHOCTb, TeMnepaTtypy, AaBfeHue), Tak Kak B HEKOTOPbIX
cny4vasix oHu TpebyloT nepeHacTporiku npubopa.

MpoMeXyToK MCKpbl MpepbiBaTenst saBnsetrcd npobnemon cam no cebe. Perynupyembii MPOMEXYTOK
uckpbl, noaxoaawmn ana MWO, paspabaTbiBancsa aHTy3MacTamm kaTywek Tecna. Tak xe 3T BOnpochl
onucaHbl B kKHure " dnektpunyeckas fdyra”.

MWO TexHu4veckoe OnucaHue ~

MHaykTMBHOCTL KaTylwky Tecnbl B npoBepeHHoM MWO 6bina namepeHa ¢ nsmeputens MHOYKTUBHOCTY,
Model No. 253 u 6bina onpegerneHa kak 14.6 mukpol eHpu Ha NepBUYHON OOMOTKE U Ha BTOPUYHOM - 3.1
munnureHpu. Bos3byxageHune nepBuYHOM OOMOTKM MPOM3BOAWMIIOCE C MOMOLLB CMHYCOMOANBHOMO
HanpshkeHns YHKUMOHANbHOro reHepatopa mogenu 504 n n3Mepsanocb Ha BbIXOAE C MOMOLLbIO
ocumnorpada c 3anomvHaHuem Tektronikx Model 7313 n yactotomeTtpa Heathkit Model IM 4100. YacTtoTa
Obina onpeneneHa B 200k



MpoekT AHTeHHbI (U3nyuaTens) ~

AHTEHHbI, ucnonb3yemble Ana onepauMn MWO ©ObinM  M3roTOBMEHbI, UCMONb3Ys pekoMeHaaLuu,
ycTaHoBreHHble B ny6Gnukaumn BSRF . KoHueHTpryeckue Konbla Gbinv nonyyeHbl Ha (ornbrmpoBaHoM
(MeOb) TekcTanuTe, C NMOMOLLbI ODOLIYHOTO TpaBfieHWs MnnaTbl C HaHEeCEHHbIM oTope3ncToM. Bbino
CAEnaHO HEeCKONbKO HabOpOB aHTEHH, YTO Obl MOMYYMTb ONTUMAIIbHYI KOHCTPYKLMIO pPacrofiokeHus
konel. AHTEHHbl, KOTopble Aanu Nyywwnii obpasel; o6pa3oBaHNsa Ayrv Koraa UCTomnb30Banuch C Kaabim
n3 wectn MWOSs, 6binn BbiGpaHbl 4N CNeKTpanbHOro aHanmsa.

BTopasi aHTeHHa, ucronb3yemass B TeyeHue IKCMeprMEeHTUPOBaHUA Oblnla OCHOBaHa Ha reomeTpuu
mandala, n3BecTHOro Kak nriockasi nupamuaa. BusyanbHble acpdekTbl U AnMHHA Ay Bbiv 3HAYUTENBHO
pacLUMpeHbI.

TpaH3ncTopHbin MWOSs ~

Ons reHepauumM BbICOKOrO HanpspkeHUs MOryT OblTb NpPeMeHeHbl MHOTO MeTodoB. KOMMMEKT KaTyLuKu
Tecnbl, npegnaraembii BNF Enterprises reHepupyeT JOCTaTOYHOE HarnpsbkeHWe, HO YacToTa onepawumu
cnuwikom Bbicoka. YacTtota 55 KL ¢ notpebnaemon molwiHOCTbIO 1A creHepupoBaHa 6e3 ob6pa3oBaHus
ayrv n B xonoctom pexume. Korga xxe gyra nosiBnsieTcs, Yactora noHmxaeTcs K MuHumymy 250 KL npm
anuHe gyrm B 1 AWM, OOHOBPEMEHHO TOK yBenuumBaetTca A0 3 A. BbiCOkoe HanpsbkeHue U
creHepvpoBaHHas YacTtoTa He cooTBeTcTBYIOT MWO kaTyLwwke Tecne, 1 He MOXET UCMOMb30BaThCs, YTOObI
3aMeHuUTb KaTywky Popma B MWOs, paccmatpuBaemnom npu usydeHun. Ecnu BbiBOO 3TOW CXembl
NnoacoeAVMHEH HENOCPeACTBEHHO K aHTEHHe, €eCTb [O0CTaTOYHOE HamnpsbkeHue, 4ToObl MPOU3BECTM
obpasoBaHue oyrv, HO MeaHble JOPOXKKM aHTEHbI NeperopatT U3-3a BbICOKOW YaCcTOThl, CreHepUpPOBaHHOW
cxemon BNF Enterprises.

Bonee wusHecnocobHoe pelleHne TPaH3UCTOPHOW MoauduKaumMm MOXHO YBUAETb B CreaytoLlen
cxeme. 3OTO MO3BOMMUT HaAcCTpamBaTb YacTOTy BbIXxOAa M YPOBEHb MOLLHOCTU. MOXHO Aaxe hopMnpoBaThb
MWO, He nvest Heo6XoANMMOCTU B NEPEMOTKE KaTyLkn Tecna, kak onvcaHo B BSRF nyGnvkauuu.

AHanuns Yactorbl ~

OnekTpomarHutHoe usnydeHe MWO O6bino npoBepeHa, ucnonb3ys obopygosaHve EMI-RFI ¢
yrnpasreHuem oT BblYUCIIMTENBHOM MalluHbl. cnonb3yemoe obopyanoBaHue 6bino cnegyoume:

(1) Singer Stoddart Model S1700 EMI/RF Data Acquisition System

(2) HP-9845B Computer

(3) Singer Stoddart EMI/RF Intensity Meters NM-7, NM-17/27, NM-37/57
(4) Singer 9217-3 Rod Antenna 14-25 MHz

(5) Singer 93491-1 Log Spiral Antenna 0.1-10 GHz

(6) Electrometrics BIA 25 Antenna 25-100 MHz

Hal'lpﬂ)l(eHHOCTb nons 6bina 3amMepeHa Ha paccTosiHuu 1m.

Peasynbtatel ncnbitaHnn ot 16 Kl pgo 10 My nokasbiBaldT B CONPOBOAUTESNbHbLIX KOMMbIOTEPHbIX
pacnedarkax.

Cuna curHana B 14 KI'L, ©wma npubnuamntensHo 140 peumbenos. B 25 MIL curHan nonusmncs
nNpnbnuantenbHo k 120 6. Jatynk namepeHus, 6bin NOABEPTHYT YPOBHIO CUrHana npubnuamtensHo B 10
pa3 6onee CUNbHbLIA U3NYyY4EHNE MECTHbLIX paguMocTaHumi. [aTb 3amepoB GbINK BbINOMHEHbI HE3ABUCUMO
apyr oT gpyra. [padwmk nokasbiBaeT, 4To MWO uMMeeT NOCTOSsIHHbIA BbIXxod. ATO AEMOHCTpUpyeT
[OCTOBEPHOCTb CMeKTpa.

Crnepywowmi 3anyck ot 25 MI'L, go 200 MI'Ll npoBoamnics, ncnosnb3ys ABe pasfnnyHble aHTEHHbI. AHTEHHA
nupammabl Ucnonb3oBanacb Hapsgy C YNyylweHHOW KPYroBOW aHTEeHHOW C OnmM3kum  KormbLeBbIM
uHTepBanoM. bonee 6nu3kuin MHTepBan Ha 9TOWM aHTeHHe obecneunmBaeT OGonblwe Ayr 6GonbLiero
OunameTpa. He 6bInio HUKAKOro CyLLeCTBEHHOrO pasnuung B BblBOAE MEXAY 9TUMU ABYMSA aHTEHHaMU.

MMnoTesa, 4YTO u3nyvyeHHas dHeprus npubbiBana usHyTp MWO u3-3a NpOMEXYTKa WCKpbl, Obina
npoeepeHa. YaaneHne aHTeHHbl He NPOU3BENO HUKAKOro 3Ha4YMMOro U3MeHeHUsl U Gbino M3MepeHo 6es



aHTeHHbI, NpunoxeHHon k MWO. 3amep ot 1 Ty go 10 My 6bin caenaH ¢ u 6e3 aHTeHHbl. CHOBa HUKaKoe
pasnuyne B BbiBode He Oblnio oTMeyeHo. [daHHble BHe 7 [Tu Obinn peweHo cuMTaTb NOXKHLIMM, T.K.
TpeboBanocb MognduKkaLum nporpamMmbl.

3aknio4veHue ~

Mo3gHee aHanu3 G6yanet caenadH ot 20 My go 14 Ky, v ot 10 My go 20 M. 3HavyeHue [AaHHbIX,
3aperncTpupoBaHHbIX B 3TO BPEMSI MOXKET ObITb 3aMeUYeHO He TOSbKO B €r0 KOHCTaHTe, BbICOKO BbIBOANMOWN
fonbloro AnanasoHa B YacToTax, HO Takke N B M3ry4eHHOM BbiBoAe 6e3 aHTeHH. MoxeT BnonHe 6biThb,
4yTo BblrogHble addektel MWO ucnonb3oBaHWs ANS  PasfnuyHbIX  YCNOBUW(COCTOSAHWI) BonesHn
NPOUCXOAMT M3-3a paguaumm B 3NEKTPOMarHMTHOM ChekTpe. JnekTpudeckas pasrpyska MpomexyTka
UCKPbI MOXeT reHepupoBaTtb non-hertzian sonHel. Tom bepaeH npeanoxun aTy BO3MOXHOCTb B ONMUCaHNK
akcnepumeHToB Konopago-CnpuHrca Tecnbl, 1 [NpecToH Hukonc onucan aTy BO3MOXHOCTb B €r0 ONMcaHum
TpaHcaTnaHTu4eckux nepegady MapkoHu. XoTts ccbinka(pekomeHgauus) He 6bina npoBepeHa B 370 Bpems,
npegnoxeHo, 4to Tecna paccmaTtpuBana(cuntana) ero 4ONroBE4YHOCTb U 300POBbe, YTOObI MPON30NTH U3-
3a yacTtoro gedekrta K BbICOKOMY HamnpshKeHWI0, BbICOKOYACTOTHBIM 3NeKTpUYeckum paspsgam. OTO B
OencTBUTENbHOCTM MOXeT ObiTb aybnuposaHo npwu nomowim MHoxutensa Jlaxosckaoro BonHoBou
"eHepaTop.
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HDoktop Oxopaxec JlaxoBcKabIn
Radio News (peBpans 1925, ctp 1382-1283)
" Jleuenne Paka CBepXBbICOKHMH YACTOTAMHU"
I'eopruii JIaxoBckuii

C nos16ps 1923, 51 u31a B pa3IMUHBIX TEXHUYSCKUX U PAIMO-)KypHAIAX, HECKOJIBKO CTaTeH, B
KOTOPBIX I OOBSCHSJI B COOTBETCTBHHM C TCOPHEH YTO WHCTHHKT WM CIICIHAILHOE YYBCTBO,
KOTOPOE JAaeT BO3MOXHOCTh NTHIIAM OPHEHTUPOBATHCS B IPOCTPAHCTBE, - SABIISCTCS PE3yIbTATOM
SMHUCCHUH W TIpHUEMa Jydel KUBBIMHU cyiiecTBamMu. [Ipu pa3paboTke 3TO# TEOpuH, 5 MOJIHOCTHIO
OBLT YOEXK/IeH, UTO HayKa OOHAPYKUT, OJTHAXK/IBI, HE TOJIBKO COOCTBEHHOE M3TyYCHHE MUKPOOOB,
KOTOPOE OHH TMPOM3BOJAAT, HO TAaK)KE M METOJ YHUYTOXHTH OaIllMiUIbl OOJIE3HW B Mpenerax
YeJI0BEYECKOTO Tela MOCPECTBOM HAJICKAIIETO 00IydeHUSI.

HccnenoBanus, KOTOPHIE sl TPOBOJWII TOCPEACTBOM CIELMAIBHOTO ariapara, oKa3ajau TaKue
pe3yNbTaThl, 4TO s MOJiaratro, YTo MOsl Teopus mpaBuibHa. OCHOBA ATOW TEOPUU - U3ITyUCHHE
MPOPOXKAAET KU3HB , TOJJACPKUBAET €€ U BHI3BIBACT HAPYIICHUE KU3HEACATSILHOCTH, OCOOECHHO



U3TYYCHUSMU HEKOTOPBIX OOJIE3HETBOPHBIX MUKPOOOB, BO3/ICHCTBYIONINX Ha Hauboisee cialdble
JJIEMEHTHI.

JInst nanpHENIIero MoHNMaHus, HEMOCBSILICHHOMY YHTATEI0 HE0OXOIMMO MTPECTaBUTh cede,
YTO K€ TaKkoe 3TH Kosebanus. Haubonee xopoiio 3To 00BbSACHSET ABUKEHUE MAATHUKA. TOJIKHUTE
MAasTHHK ¥ eT0 KoJieOaHus , 6e3 OTCYTCTBUS BHELTHETO BO3/ICHCTBUS, OyAyT IIOCTENEHHO 3aTyXaTh.
DJEKTPOMArHUT WK APYroe YCTPOMCTBO MO3BOJIAT COXPAaHUTh BaM MOCTOSAHHYIO aMIUIUTYy, HO
€CIIM HMCTOYHHWK BO3JCHUCTBHSA YNAIATh, TO aMIUIMTyJa KojeOaHuii OyIeT COOTBETCTBEHHO
YMEHBIIATBCS W MOTpedyeTcss MOBTOPUTH BHEIIHEE BO3JCHCTBUE, NepeAaBas MasTHUKY
JIONOJHUTEBHYIO SHEPTuio. To ke caMoe MPOUCXOIUT U C )KUBBIMHU KJICTKAMH.

CocraB Teaa ~

Hamm tena chopMupoBaHBl U3 MPOTOILIA3MBI, COJEPIKAIICH MHHEPAIbHBIE JJIEMEHTHI U
KHCJIOTBI THIIA Xelie3a, XJopuaoB, Gochopa, u T. 1. IMCHHO B KOMOMHAIIMKM ITHX 3JICMCHTOB
MPOUCXOIUT COOCTBEHHOE M3JIy4YE€HUE KIETKH HA IOCTATOYHO BBHICOKOW YacTOTE, KOTOPAask MOXKET
OBITh JaKEe BBIIIE PEHTICHOBCKOW WJIM BCEX JPYTHMX YacTOT M3BECTHBIX CETOJHS. AMIUIATYA
KoneOaHui JOHKHA HMMETh OMpPENeICHHOE 3Ha4YeHHe, 4TO Obl OpraHu3M ObUI JOCTAaTOYHO
CHJIBHBIM, JUIST OTpaKCHHS BO3JEHCTBUI MHUKpPOOOB u ap.

AcTpopu3HKH TPOBOIAT OUEHb HHTEPECHBIC AKCIIEPUMEHTHI Ha MPEAMET HATUYHUS U3ITYICHHH,
KOTOpBIE HAa3BaM 'Jy4yaMU NPOHUKHOBEHMS , M YbM YaCTOTHI BBIIIE YEM YaCTOTHI PEHTIEHA,
"ampda"”, "Oera", '"ramma" pamgms. Takwe Jydd, COTJIACHO TEOPHH, IPOU3BOIATCS
U HENOCPEJCTBEHHO 3eMJIei, a HEKOTOPhIe MPUXOAT U3 BHEIIHETO mpocTpaHcTBa. [locnennue
TOYHBIC M3MEPEHUs JOKAa3bIBAIOT TMPaBUIBHOCTH JTOM Teopuu. I[loaToMy momycTUMoO
MPEANOI0XKUTh, UTO ' JIyYH TPOHUKHOBEHUS WJIM HEKOTOPbIE UX COCTABIISIONINE, BO3ACHCTBYIOT
Ha KJIETKH ¥ COOTBETCTBEHHO CTUMYJIUPYIOT UX KH3HEIEATECIbHOCTD.

JlonyCcTHUM TpEeNNoOkKEHHEe, YTO KIETKa HMMeeT COOCTBEHHYI 4YacTOTy H3JIy4eHHs Ha
HEKOTOPOH 4acToTe, a MUKPOOBI MU3JIy4alOT Ha HEKOTOPOU JAPYroi, oTInYHON YacToTe. MHUKpOO
HauuHaeT OOPOThCS ¢ KIETKOH, 1 00Jie3Hb Havaslack. Ecin KieTka 0Kka3bIBaeTCsl YyBCTBUTEIIBHOM
K BO3JICHCTBUIO BHEIIHUX KOJICOAHWM WM aMIUIMTYyAa €€ COOCTBEHHBIX KOJICOaHWH Mmala, TO
U3JIy4eHUEe MUKPOOOB I103BOJISIET TEHEPUPOBATH B TENIE Ty HJIM HHYIO 00JI€3Hb WM 1a)Ke IPUBOJUT
K cMepTH. M ecu HA000pOT, KIIETKA TeHEpUpyeT KojeOaHHs C COOTBETCTBEHHOM aMIUIUTYI0U
M 4YacTOTOM, TIO3BOJIIONIEH HEUTpaJIM30BaTh BHEIIHEE BO3JCHCTBHE, TO TOHYC H
KU3HEJEATEIBHOCTh OpraHM3Ma COXPAHSAETCS Ha HOPMaJIbHOM ypoBHE. JTo Mos Teopus. Ho
CUTyallusl TaKOBa, YTO CIacaTeib OKa3blBas IOMOIIb APYTy HPUXOAMUT C MOLIHBIM OPYXKHEM,
KOTOpPO€ MOJKET HE TOJBKO MOMOYb, HO W IMOBPEAMTH CIIACAEMOMY, UMEHHO 4Yero u OouTcs
cnacarenb. Kierku, Tak Ke, Kak M MHUKpPOOBI IOJBEPKEHbI M DJIEKTPOMArHUTHBIM H
PaAMOAaKTUBHBIM BO3JECUCTBUSAM U TPYJHO BO3JECHCTBYS Ha OAHMX HE MOBpeauTh apyrue. Kak
[Tacrep NOCTOSIHHO HCKaBUIMM BO3MOXHOCTb YHHUYTOXKEHUS MMKpPOOOB, CTaJKUBAJICA M C
OTPHILIATEIbHBIMU Pe3ybTaTaMU CBOUX JEHCTBHHA. FIMEHHO B 3TOM M COCTOUT camas OoJbIuas
TPYAHOCTb - KJIETKA IOJBEPraeTcsi BO3JACHCTBUIO OJHOBPEMEHHO C OalMIUION WM MHUKPOOOM.
OmnbIT OOpEOBI ¢ TYOEpKyJIe30M M PAKOM C IMOMOIIBIO pagus U YAbTPadUOIETOBBIX JIydei,
IIOKa3bIBAaET HACKOJIbKO TPYAHA paboTa Hcciae10BaTeNeH.

HosBb1iit MeToa ~

Tpebyemoe Bo3faeiicTBHE, MO MOEMY MHEHHUIO, HE JOJDKHO YHUYTOXUTH MHKPOOBI
KOHTaKTHPYIOIIHE CO 3J0POBBIMH KJIETKaMH, HO CTUMYJIMPOBATh COOCTBEHHBIC KOJICOAHUS KIIETKH
N HGHOCpeI[CTBeHHO, CTI/IMyJII/Ip}ISI pa,Z[I/IO-,Z[GSITCJIBHOCTB KpOBI/I WX B CO3JaHUU JIsd KIICTOK
ONTUMAIBHO PEXXHMMa IMOCPEACTBOM BO3ACHCTBUS HAISKAIIUX JIydel. B Teuenue suBaps 1924, s



Hayall pa3paboTKy, COTJIAaCHO ATOM TECOPHUH, H C IENIBI0 TEPANICBTUIECCKUX MPHIOKEHHH, armapara,
koTopeiii st Ha3Ban Radio-Cellulo-Oscillator, ¢ TBepaoii yBEepEeHHOCTHIO, YTO KJIETKH, HMEIOIIHE
COOCTBEHHYIO 4YacTOTy KOJIOaHWIl Ha uepe3BhIYAHO KOPOTKHMX JuIMHax Hertzian BounHax,
KOTOpBIE, B CBOIO Ouepelb HMEIOT 0oJiee BBHICOKHE TapMOHHMKH. KJIETKH OYeHb ClIabbIMH
KOJICOAHUSIMH, TTOMEUICHHBIE B I10JIE M3JIy4EHHUS C IIHPOKOH IMOJIOCOH, HAXOIAT COOCTBEHHYIO
YacTOTY W BXOAAT C HEH B pe30HAC, BOCTAHABJIMBAs COOCTBCHHYIO aMIUIMTYAy. DTOT THII
BI/I6paLII/II/I OTHOCUTCA K pa,Z[I/IO BOJIHAM, KOTOpBIe A Hpezmaran HUCIIOJIB30BATh, SABJIACTCA
0€e30IacHBIM, B OTIMYHE OT U3IyYEHUI pEHTreHa | paaus. M uX HCIoIb30BaHue HE HECET HUKAKON
OITIaCHOCTHU IJIA OHepaTopa U IMalgucHTa.

51 mpOBOAMI SKCIIEPUMEHTHI C OOJBIIUM KOJIUYECTBOM MUKPOOOB M B TCUCHHH JIUTEIHHO
BPEMEHHU M ammapar 3apeKoMeHIoBan ceOs oTauyHo. CaM s He omryman Ha cebe Kakux Ju0o
BO3/CUCTBUI OT amnmapara, XOTs MOCTOSHHO HaXOAMJICS PaZioM C HUM B OYEHb JI0NTO0. S cumTaio
YTO TOJILKO KOTJIa 1BA O0BEKTA - KJIETKA U MUKPOO HAXOASTCS B KOHTAKTE, JIYYH, TPOU3BEICHHBIC
Radio-Cellulo-Oscillator Bo3nelicTBYIOT Ha TaHHYIO CTPYKTYPY..

DKCHepUMEHTBI, KOTOpble s BbIMONHWI B [lapmwkckoi Oosnphuie Salpetriere, coBmecTtHO ¢
npodeccopom I'occeToM Mo BO3ICHCTBHIO HA PAKOBBIE OIYXOJIH, OBbIIIM ONUCAHbI U NPEICTaBIECHbI
26 urons 1924, nepen buonornueckum OOmecTBoM. TeKCT cTaTbu Clieayer.

"Kaxaplii 3HaeT, 4yTO BO3MOXKHO IPOM3BECTH NPUBUBKKM Oakrepuii tumefaciens B pakoBbIx
OMMyXO0JIAX, BO3SHUKAIOIIHNX Y JKUBOTHBIX. Hmenno takum METOAOM MBI HCCJIIEAOBAJIN MHOXECTBO
ONyXOJiel, UMEIOIUE PA3IMYHYIO CTEIIEHb Pa3BUTHUsA. B pe3ynbTare BO3ACHCTBHUS HEKOTOPHIE U3
HUX YaCTHUYHO YMCHBIIAJIMUCH, HO HC HCUC3AJIU IMOJIHOCTBIO. HpI/I 9TOM IMpHUYMHA, BbI3BaBIIIasd
OIyXOJb YHHUYTOXajlack. B To ke Bpems, Omyxoijib YyAaJieHHas XHPYPruueCKUM METOAO0M
BO3HHUKAJIa CHOBA.

Radio-Cdlulo-Oscillator ~

B oroli cratbe MBI INpe/UlakaeM OIMCAaHHE TIE€HEepaTopa, OCHOBAHHOIO Ha JEHCTBHUHU
9JIEKTPOMArHUTHBIX BOJH CaMOW BBICOKOH 4aCTOTHI, MoJydeHHO# mocpeacrBom Radio-Cellulo-
Oscillator Georges Lakhvosky. Drot anmapat reHepupyeT JUTMHBI BOJHBI TOPSI/IKA IBYX METPOB U
MeHbIIle, coOTBETCTBYs 150 MMIMOHAM ULHMKIOB B CeKyHAY. [lepBbIii SKCHEpUMEHT ObLI
IPOM3BEICH HAa paHHEH CTaIMU paKa, KOTJa OImyxoib OblIa pa3MepoM C BULTHEBYIO KOCTOUKY. DTa
OITyXO0JIb 00JTyyanach JiydaMu JIBaXKIbl B TEUEHUU 3 4acOB Kaxabli pa3. B Teuenun cinemyromux
JTHEH 3Ta OIyX0JIb POI0JIXKajla pacTh TaK ke, KaK M OITyXOJIM He MOJIBEpPraBIINecs: BO3ICHCTBHIO
obmyuenusi. Onnako, crycts 16 mHe#l mocie mepBoil 00pabOTKH(IeUCHHMS), OMyXOdH Hadain
C)KUMAThCSI M BBICHIXaTh. HECKOIBKO IHEH CITYCTsI OITyX 01 ObUTH MOTHOCTHIO BBICYIICHBI M MOTJIN
OBITH OYEHD JIETKO OT/IEJICHBI OT TeNa, OOBIYHBIM KacaHueM. Cyialiee AeiicTBHE paguo-painalun
SBIISICTCS. BHIOOPOYHBIM U 3aTparuBaeT TOJbKO OOJBHYIO YacTh Teja. Jlaxke BHyTpeHHHE OOJIbHbIE
TKaHU OBLIM Pa3pyLICHBI, XOTS OHU OBUIH PSJIOM CO 3/J0POBBIMU KJIETKAMU B LIEHTPE MOPAKESHHOU
YacTH Tea, MOKa3bIBasi, YTO U3JIyYeHHE HE 3aTPOHYJIA 3[J0POBbIE YACTH.

JaurenbHocTs O0padoTku(Jdeuenust) ~

Hpyroit 006bekT ObLT 00paboTaH TeM K€ CaMbIM CIIOCOOOM, 3a HCKJIIOUYEHHEM TOTO, 4TO
oOiydenue npousBoamioch 11 paz, nmo 3 yaca Ha npoueaypy. CrycTs mecTHaaAIaTh AHEH mocie
HIEPBOrO BO3ACUCTBHSA, ( OMyXOJH OBUTM JOBOJHHO OOJBIIME KaK MOKa3aHO Ha OJHOW W3
dororpaduii ), OMyx0oJu HaYaIH CKUMATHCS U BBICHIXaTh U OBUIN JIETKO OTACICHBI OT TEJIa TOYHO
KaK U B TIEpBOM cirydae. [Ipu 3TOM 3710pOBBIC YacTH Tejla HUKAK 3aTPOHYTHI HEe ObLIH. Tpernii
00BEKT MmoiBeprajics 00paboTke B TedeHUU 9 yacoB, To ecTh Tpu 00paboTku(yieyeHus) mo 3 yaca
Kaxas. Pe3ynabTaThl ObUIH TE K€, KaK M B IBYX MPEAUAYIINX caydasx. 16 00beKTOB OBLIN TaK K



UHOHUIMPOBAHBl AHAIOTUYHBIM BHPYCOM, HO OCTaBICHBI 0e3 0OpaboTKU. Y HHUX OILyXOJib
pa3BHBaIaCh aKTHBHO " JOCTUTIIA JTOCTaTOYHO (3101911170 pa3MepoB.
OTOT 3KCHEPUMEHT TOKa3aj, 4YTO paJMoYacToTHas oOpaboTka MOXKET NPHUBECTH K BECbMa
3HAYUTEIBHBIM pe3yIbTaTaM, KOTJa XUPyprus TEpIUT Heynady. B 3akimroueHnn xody mpuBiedb
BHUMaHHUE YHUTATENs K TOMY, YTO IOJYYHJI XOPOIIHE PE3yNbTaThl HE TOJIKO C HM3IIydCHHEM
JUTMHHOM BOJIHBI 2 M, HO U ¢ 00Jiee KOPOTKMMH BOJTHAMHU. | TaBHOE, TOITyYUTh HANOOIBIINI HOMEp
TapMOHUKH.

TakoB pe3ynbTaThl MOUX HCCIEAOBaHMI. B Hacrosiiee BpeMs, MOAOOHBIC SKCIIEPUMEHTHI
BBITIOJTHSIFOTCS C )KMBOTHBIMH, U Ka)KeTCsI, 9TO 3 (PEeKT Ha OOTBHBIX KUBOTHBIX TOT YK€ CAaMBIM KaK
Ha 3JIOKQYECTBEHHBIX OITyXOJISX.

S ¢ TmryOOKHUM YOBIIETBOPEHUEM TPECTABIISIO MOIO TEOPHIO M PE3yJIbTaThl MOEH pabOTHI B
HaygHoM o03o0pe CoenmHeHHBIX IlITaTOB, 3TOM OONBIION CTpaHbl, KOTOpas Bcerga Oblia
03a0oueHa 60pb0OOIl MPOTUB 3TOM yKacCHOH 00JIE3HU, paKa, U Ybe MHEHHUE sl OUYEHbB IICHIO.



