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OT COCTABUTENEN

Hacrosimumit c60pHUK BBIMYCKAeTCst B CBSA3U €O 150-1eTHUM f06uieem
y4eHoro-¢usuka, npodeccopa Anekcanapa CrenmaHosuua ITomnosa. Ca-
MBIM DKM DE€3yJIbTaTOM €Tr0 Pa3HOCTODOHHEN NeATeJbHOCTH SBUJIOCH
n300peTeHre pafuo U MPaKTHYecKas peaaru3anys 3TOro U300peTeHusl.

Marepuassl, Bome/mye B COOPHUK, OTHOCATCA K UCTOPUIECKOMY
Tepyro/y, OXBAThIBAIOIIEMY 3TAIbl CO3/JaHUs HEOOXOUMBIX TEOPeTH-
YeCKUX IPeJIOoChIIOK U IPOBe/ieHU s 3KCIIepUMeHTaIbHbIX UCCIeI0Ba-
HWI, 3aBepIIMBIINXCA Pa3pabOTKON CHCTEM PAaZKOCBA3U C UCIIOIb30-
BaHUEM He3aTyXaloIIKUX 3IeKTPOMAarHUTHBIX KoJleOaHUH.

ITpexze Bcero, B M3flaHMe BKJIIOYEHBI IIePEBOAbI OPUTMHAIBHBIX Ha-
YYHBIX TPY/IOB, II03BOJIAIOIINE BOCCO3/IaTh 0OCTAHOBKY HAy4HOTO IOMCKA
BTOPOY N0I0BUHBI XIX Beka, KOTopas oIlpeZienia CTpeMUTeIbHOe pas-
BUTHeE 37IeKTpoiuHaMudeckoii Teopuu Papaznes—Maxcsesia-Tepia.

BosHuKIIasi Ha 3TOW OCHOBe Mjesi OeCIPOBOAHON CBSI3M OXBATHUJIA
YMBI U CO371a71a aTMOCepy COCTA3aTeIbHOCTH B HAyYHOM MUPe, U BTO-
PO paszes Halllell KHUT'Y COCTaBUJIM AOKYMEHTBI, IeMOHCTPUpPYOIITe
ee IPeTBOPeHNE B XKU3Hb.

JlanpHeAni eproz pa3BUTHA PaJOCBA3Y IPeACTaBIeH 0630pOM
HauboJsee 3HAYUMbIX GAKTOB U COOBITUH, XapaKTePU3YIOMUX AOCTH-
JKEHUS 9TOTO HOBOTO HallpaBJeHUs. PasBUTHUIO paiuoCBA3YU B MUpe Ha
py6exxe XIX-XX BEeKOB MOCBSIIEHO OTPOMHOE KOJIMYECTBO MyOJIMKa-
nuid. B 1aHHOM COOpHUKe MpUBeJIeHbl MOJJIMHHbIE TOKYMEHTHI, CBU-
fleTeIbCTBYIOMUe 06 aKTMBHOM Pa3BUTHU PAafAUOCBA3M B Poccuu mpu
HerocpezicTBeHHOM yuyactuu A. C. IToroa B 1895-1906 rr.

IIpu cocTaBieHUY KHUTHU ObUIN UCIONB30BaHbl B OCHOBHOM CJIeZY-
IOIMe UCTOYHUKY: COOPHUK OPUTMHAJBHBIX CTaTel 1 MaTepuanoB <13
IpeJbICTOPUM Pafuo» IOA peAaknuel akagemuka JI. . MangenbmTa-
Ma (coctaBurenb npod. PeiToB, BrociencTsun uiaeH-kopp. AH CCCP,
naypear 3o10Tod Mefanu uM. A. C. ITonosa AH CCCP), uznaHHbIil
B 1948 r. AH CCCP, u c60pHUK HOKyMeHTOB «FI306peTeHue panwo.
A. C. Ilonos. /IOKyMeHTBI U MaTepuaibl» IOJ pefaKluell aKkajeMuKa
A. U. Bepra (coctaButenu E. A. ITonoBa-Kpauzackad, B. M. PoguoHos,
M. U. Mocus, B. Y. llamuiyp), BelmeAmuil B 1966 r. B U3aTenbCTBe
«Hayxka».
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Psap crareii coopHUKa My6IMKyeTCs B U3BJIEYEHUSAX, YTO IPOAUKTO-
BAHO LIeJIbI0 ero CO3/JaHUs U OTPAHIMYEHHBIM 00eMOM KHUTH.

CchIIKM K MaTepHrajiaM KHUT'M 06pa3yIoT TPU YPOBHS:

— 6e3 CKOOOK NpUBeJeHbl TeKCThI CChLIOK, C/leJIAHHBIX aBTOPAMU
OpUTMHAJIbHBIX PaboT;

— B ¢uUrypHble CKOOKH 3aKJII0UeHbI TEKCTHI CCHIIOK B CAMUX Ievar-
HBIX UCTOYHUKAX;

— B IPAMBIX CKOOKAaX JIaHbI CCBIIIKM OT COCTaBUTEJIEH.

BeIpakaeM 671aroapHOCTh KaHAU/ATy TEXHUYECKUX HAYK, JJOLeH-
Ty A. A. HOBOXNUJIOBY 3a COTPYAHUYECTBO B NIOATOTOBKE MaTepUaJos,
CoZlepXaluX OpUTMHAJIbHbIE TEKCTHI, BOLIEAINe B COOPHUK, a TaKKe
BeINYCKHUKY JIDTHU, uneny Coro3a nucareneit Poccun M. E. YcTuHOBY
3a IOMOIIb B PeJJaKTUPOBAHUY COOPHUKA.



BBEAEHUE

PaguoTexHuKa Kak 06JacTh 3HAHWIA ¥ TPAKTHYECKON JIesATeIbHO-
CTHY 4eJIOBeKa 3a CTO C JIMIIHKUM JIeT CBOero pa3BUTHUS MPOIIJIA OrPOM-
HBIH Iy Th — OT IIEPBOY CHCTEMBI OeCIIPOBOJIOYHOM Iepe/jadyl CUTHAJIOB
10 COBPEMEHHBIX Ha3eMHBIX U KOCMUYECKUX PaJuoCUCTeM. 3HaUeHue
TpynoB AnexcaHzipa CrenaHoBuua ITonoBsa /7151 BOSHUKHOBeHU U pas-
BUTHUA 3TOY cepbl HAYKU ¥ TEXHUKHU TPYAHO [IepeOLleHUTb.

[pu3sHaHHbIi B Poccuu u 3a pyOekoM, TaJaHTIUBBIN GU3KK U dJIeK-
tpoTexHuk A. C. [TonoB BHeC BKJaJ B pa3pabOTKy psifia MOJIOKEHUN
TeOopeTU4eCKUX OCHOB PajuOCBA3M, CZesall NMepBbIi IIar B CO3aHUH
OTe4ecTBEHHOH paiuONPOMBIIIJIEHHOCTH, 310K QyHJaMEHT Hayd-
HOI1 paIuOTeXHUYeCKOH IIKOJIbI ¥ PaIUOTEXHUYECKOTO 0Opa30BaHusI.

B 1901 r. A. C. ITomos, yxe Oynyun U3BeCTHBIM B 00JIACTH 3/1EKTPO-
TeXHHUKH yYeHbIM, BO3r1aBu Kadenpy ¢pusuku B CaHkT-IleTepbyprckom
DJIeKTPOTEXHUYECKOM MHCTUTYTe umiiepatopa Anexkcanzpa III, a B ceH-
Ts6pe 1905 r. CoBer uHCTHTYTa M36pas ero AupekTopoMm. Ilenaroruye-
cKas feAreabHOCTDb A. C. ITomoBa ocTaBuia 3aMeTHBIN CJlefl B CTAaHOBJIE-
HUU OTeyeCTBEHHO! 3J7IeKTPOTeXHUYeCKO! 1 paIuOTeXHNYeCKOH MIKOJIbI
IO [IOJTOTOBKe KaK BOEHHbIX, TaK U I'Pa’KJaHCKUX CIIeI[UajuCTOB.

O6nazas r1yGOKMMM 3HAHUSIMU B 06J1aCTH TEOPETUYECKOU U IKC-
NePUMEHTANbHON (U3UKHU, MOJNyYeHHBIMH B Iepuon oOydeHUs Ha
¢usnko-maTematnyeckoM ¢akynprere IleTepOyprckoro yHUBEpCH-
TeTa, UCIOJIb3ysl HaKOMJEeHHbIN ONBIT 3JIeKTPOTEXHUKA M pacrnosaras
NpeKpacHo 000pyHOBaHHBIM QU3MYECKHMM KaOWHETOM TaKOrO 3JIMT-
HOTO y4eGHOTO 3aBelieHus, KaKUM OblI MUHHBIA OQUIIEPCKUI Kace
B Kponmrazre, A. C. ITonoB mpoBOAUJI OIBITHI [10 CAMBIM aKTyaJIbHbIM
BOIIPOCaM B 06JIaCTH 3JIEKTPOTEXHUKH, IeMOHCTPUPOBAJ TOCTIeHNUE
¢u3nyecKkue OTKPHITHSA HA CBOMX y4eOHBIX U MOMYJIAPHBIX JEKIUAX.
MuHHBIN 0dULIepCKUi KTacC OCYIeCTBIIAI epeloArOTOBKY MOPCKUX
ouLepOB 10 MUHHOMY leJIy U 3JIeKTPOTeXHUKe, CI0/ia Ke OTHOCHJIUCh
¥ BOIPOCHI 37IeKTPOCBA3U. {151 dota Bompoc obecrneyeHuss o6MeHa
nHbOpMaIMeil MexXy yAaJeHHbIMUA 00beKTaMu (Kopabsib — Kopabiib,
Kopabsb — Geper) Bcerza ObLT )KM3HEHHO BaKHbIM. VI 3TO CTUMYNH-
poBao feATeabHOCTb A. C. ITonoBa B MoMCKax NyTH NPaKTUIECKOTO
IIpUMeHeHNs pe3ybTaTOB TeOpeTU4eCKUX UCCIIeJOBaHUM.
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Pesynbratel pabot A. C. ITornoBa 6a3upoBaiMch Ha HAyYHOM HAC/IeNUH
BesKux ¢usnkoB. C tpynamu M. @apazes u Ix. K. MakcBesuia oH Mo3Ha-
KoMuIcsL, Gyyun eme cryneHToM CaHKT-ITeTepOyprckoro yHuBepcuTeTa, Ha
nexuuax Y. Y. boprmasa, OHOrO U3 HEMHOTMX YYeHBIX B MUpe, IPA3HABLINAX
no pabor I. Tepiia cripaBemyBOCTS (usnyeckux B3misnoB @apanes — Mak-
cBeJUIa. PaboTh! coBpeMeHHbIX eMy yueHbIX A. C. ITomoB usy4ai, yxe SBiAsach
npenofaBateieM GpusrKu B MutHOM oduiiepckoMm Kiacce (1883-1901). O6-
PaTHBIIKCH K reHUaIbHBIM paboTtam I. Tepiia 1o 1cc/ieoBaHMIO 3IeKTpOMar-
HUTHBIX BOJIH, CBOOO/IHO PaCIpPOCTPAHAIOLIMXCS B IIPOCTPAHCTBE depe3 CBe-
TO- ¥ 3ByKOHeIpoHuLiaeMble rperpazbl (1887-1889), A. C. ITonos ¢ 1890 .
TIOBTOPS11 OTIBITHI HEMELIKOT'O YYEHOTO U MCCTIeZioBasl Gpr3HdIecKye Iporecchl,
CBSI3aHHBIE C HJIEKTPOMArHUTHBIM T107IeM. VI3rOTOBUB TeHepaTop ¢ BUOpaTo-
pom T'eplia — MCTOYHMK 271eKTPOMarHUTHBIX BOJIH U pe3oHarop lepiia — uH-
JIMKAaTop TaKWX BOJH, OH B 1890-1895 IT. HEOAHOKPATHO BOCIPOM3BOMMI
OIIBITHI HEMELIKOTO YYeHOr0 Ha CBOMX JieKLuAX B KpoHiurazre u B [TetepOyp-
re. Hazio oTMeTUTB, 4TO ONBITHI I'eplia NOBTOPSIN U M3y4alu MHOTYE y4eHble
pasHbIx ctpaH (Jlomk, Puru, Brionano, Jlexep, Bose, Ilynud, Munaus, Tecna,
Cronetos, Eropos). bonbiioe BrieyatieHue npousseny Ha [Tonoa oneITsl H.
TecIbI 1O TOJTyYeHHIO MOLTHBIX BBICOKOYACTOTHBIX Konebanuii. Ha Beemup-
HoY BbICTaBKe B Yrkaro (1893) oH npucyTCTBOBAI IIPY AIEMOHCTPALIMY TAKUX
OTBITOB caMuM u3obpeTaresieM. Mzen H. Tecsibl 0 BO3MOXKHOCTH Tiepefaunt
SHEeprHH 1 CUTHAJIOB Ge3 POBOZIOB Ha 3HAYMTENbHbIE PACCTOSHHS CTUMYJIU-
OB ITOMCK [IPAaKTHIECKOTO PellleHNs TAKUX 3a7ay.

Hap npobaemMoii co3nanus npubopa, CioCOOHOTO BBISBJISATEL HAU-
4re BBICOKOYACTOTHOTO 3JIEKTPOMArHUTHOTO M3JydeHHUs, paboTanu
MHOTHE y4eHble MUpa, B ToM yuciie ¥ A. C. ITonos. ITo cioBam npod.
H. H. T'eoprueBcKoro, KOTOpsii paboTaj ero acCCUCTEHTOM B MUHHOM
odunepckom knacce, «eme 1o 1891 r. A. C. TIonoB B TeCHOM Kpyry
6IM3KKUX eMy JIUII BHICKA3bIBaJl MBIC/Ib O BO3MOXXHOCTH HCIOJIb30BATh
nyqu I'eplia 17151 nepefayy CUTHAJIOB Ha paccTosiHue» [2, C. 31].

B xypHane «DnektpudecTBo» 3a 1890 r. (N2 1-5) Obl1 HameyataH
0630p mpod. O. JI. XBosbcoHa 1o/ 3ariaBreM <00 ombitax [epiia u ux
3Ha4YeHUM». B 3aKJIOUMTENBHBIX CJIOBAX 3TOr0 0630pa GBUIO CKAa3aHO:
«OmbiThl T'epiia oka KaGWHETHBIE; YTO U3 HUX Pa30BbETCS AaJIblle, U He
IPeACTABAAIOT U OHU 3apOJbIII HOBBIX OTZEJIOB 3JeKTPOTeXHUKH, —
3TOTO PelIUTh B HACTOsAIIee BpeMs HeBO3MOXHO». Pefaknus xypHaia
cHabaMIIa CTOJIb HEONpe/ieJIeHHBIN BHIBOJ] YTOUHSIOIUM IPUMeYaHUEeM:
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BBEJEHUE

«Hampumep, Tenerpadus 6e3 NpoBoA0B HANOAOOME ONTHYECKOI»!. AH-
rnuiickuit ¢usuk B. Kpykc B «London Fortnightly Review» (1892) omy-
6IMKOBAJI CTAaThIO, I7ie IIPeJICKa3bIBaJI, YTO B HeZlaJIeKOM OyZyIeM 3JeK-
TPOMarHUTHbIE BOJHbI HAWAYT IPUMeHeH e Jis1 CBsA3U 6e3 IpOBOIOB?.

Hawboriee 110[0TBOPHBIMYA OKa3JIMCh PabOThI, CBA3aHHbIE C UCCIIENOBAHH-
€M TOBeZIeHHs1 IPOBOISALIMX BEILECTB C 3¢PHUCTOM CTPYKTYPOU IOZL ZIefICTBAEM
37IeKTPOMAarHUTHBIX BOJH. BUHasA posb B MCC/ICNOBAHUY TAKKX CPeJl IIPUHAZIe-
XUT HpaHIy3cKoMy yaeHoMy D. Bpariy, coznasimemMy B 1890 r. «paiMOKOHIyK-
TOp» — MPUOOP, TIPEICTABTISIONIMIA COOOM TPYOKY € METAJLTIUECKAMU OTIKAMH,
COIPOTUBJIEHYE KOTOPBIX M3MEHSJIOCh I10Jl BO3ZEICTBYeM BbICOKOYACTOTHBIX
KonebaHuil. HefocTaTKoM 3TOro MHAMKATOpa 37IeKTPOMATrHUTHOTO M3JTydeHHst
SABJIATIACH [OTePS 9yBCTBUTEILHOCTH IOCIIE ONHOPA30BOI0 OOy 4eHN.

Pabors! O. BpaHm 3auHTepecoBa aHIIMIACKOTO ydeHoro O. JIomka, yBUzeB-
I1IETO B 3TOM OTKPbITHI BOSMOXHOCTb TIO/yYHTh G0JIee UyBCTBUTENbHBII HHIVKATOD
JIEKTPOMATHUTHBIX BOJH, YeM pe3oHatop Iepiia. JIO/mK ycoBepIIeHCTBOBA IPUOOp
Bparmi (1894), noncoemHIB K HeMy MEXaHIIecKOe YCTPOMCTBO /1A IePHOITIecKOro
BCTPSIXMBAHYS OIWJIOK, HA3BAB €TI0 «Korepep» (OT (JI0Ba KOre3Ksl — CLIEIUIEHNE).

1 vrons 1894 r. Jlomx npountan B KoponesckoM vHCTUTyTe JleKiyo «TBo-
penue T'epiia», noceseHHyt0 ero namATy (Tepw ymep 1 HBaps TOro ke rofa)
¥ ONVCAHMIO PaboT HEKOTOPBIX ero IocyienoBatesieit’. JIOK AeMOHCTPUPOBA
Tieper CITyLIaTesIAMY OTbIThI [epiia, pacckasai 06 ycTporicTBe Korepepa. OfHako
HU B JIEKLUY, HY B IPYTUX BBICTyIUTeHMsX JIomKa He ObUTa MOKa3aHa BO3MOX-
HOCTb MIPMIMeHeH¥ s BOJH Tepifa y1si cBsi3u 6e3 mpoBozioB. TeM He MeHee My0-
Kawwist Jiekupv JIomka o pabotax Iepiia B aHmmiicKoM sxypHaste «The Electrician»
criocobcTBOBaIA MosiBIIeHMIO Y A. C. TIornoBa uzey TeXHUYecKOro OCyIIecTBIe-
HYsA IPUEeMHMKA PaZIMOBOJH C UCIIOJIb30BaHueM Korepepa. Ho 31eck oH momen
TI0 CBOEMY COOCTBEHHOMY ITyTH U BCKOpe I0OMJICA BO3MOXXHOCTY TIPUMEHEeH¥s
371eKTPOMAarHUTHBIX BOJIH JUIA Ilepelayll CUTHAJIOB Ha PacCTOsHYe.

Pycckuii yueHbIid 1306pest KorepepHbIii IPUEMHIK, OPUTMHAIbHAS KOHCTPYK-
11151 KOTOPOTO MO3BOJIA/IA BOCCTAHAB/IMBATh YyBCTBUATE/ILHOCTb KOrepepa Mmocrie
K&)K/IOTO 3JIeKTPOMArHUTHOTO BO3IEHCTBUSA, 00ecTiedrBasi YCTOMUMBBIH IIPUeM
TI0C/Ie[IOBATeIbHOCTY MOChUIOK BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIe-
GaHuii pa3nmM4HON ZywMTebHOCTU. TakuM 06pa3oM, OH O3 MEPBYIO B MHPe
cricTeMy GeCITPOBOIHO¥ CBSA3U MPH HOMOILY 3/IeKTPOMATHUTHBIX BOJTH, [OJIOKUB
HayaJio HOBOU Hay4HO-TEXHUYECKOW OTPACIIU — PaIMOTEXHUKE.

T [1 C. 411-415].
2 [1, C. 416-420].
3 [Hacm. c6., C. 144-155].
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[Ty6mmynas nemoHcTpanus A. C. ITonoBbiM 7 Mast 1895 T. co3naHHON
MM CHCTeMbl Ilepefiady MHPOPMALMY Jjajia UMIYIbC K 3apOXKAEHUI0 U
Pa3sBUTHIO0 MHOTMX COBEPIIEHHO HOBBIX HAay4HBIX HalpaBJIeHUN U TBOP-
YecKHX uziedl. DTO pafinoCBs3b, 00eCeyrBIIas OTPOMHBII CKa4OK B pa3-
BUTHU 4eJI0BeYeCKO! IMBUIN3ALIUY, PafIOBeIaHNe, PaAX0aCTPOHOMUSA
U TeJleBUJeHNE, DaIMOMeTeOPOJIOrHs U PalMOHABUTALINsA, PaAuOpa3Bes-
Ka ¥ paguonpotuBozeiictBue. CucreMa, onpo6osanHas A. C. ITonoBbIM
B JIeMCTBUM, COZepxaja BCe OCHOBHBIE 3JIeMEHTHI CBSI3U, KOTOphIe TIpU-
CyIIY COBPEMEHHOMY HOHATHIO «PafVOINHAA Ilepefadr CUTHAJIOB».

Onnako IToroB He B35 TaTeHTa Ha cBoe n306peTeHyie. OrpaHAYHMBIIIKCE ITy-
OJMKalIvelt B [Ie4aTy CXeMbl CBOEr0 PaIONPHUEMHHKA U OIKCAB €ro YCTPOKCTBO
¥ paboTy, OH CJIefI0BaJI TPa/MLIVIAM, CBOACTBEHHBIM JIyUIIIM TIPeCTaBUTENIIM
MUPOBOY HayKu. B ero cTaThsx, pedax, JOKIa/ax, 3al1CKax, paropTrax U 1Chb-
Max BU/IHA MCK/IIOUMTeNIbHAsA CKPOMHOCTD aBTopa. Ha BepivHe cBoeii ci1aBbl,
PacIpoCTpaHuBLIeNcA Aaneko 3a npenesbl Poccuy, A. C. ITonoB npopormkain
CYMTATh CeOS PSIOBBIM HAYKH, BHECIIMM JIMIIb CKPOMHYIO JIENITY B y4eHue 00
JJIeKTPUYeCTBe U ero prMeHeHns. OH Bcerza 0TAaBasl JO/DKHOe 3aCyyraM CBO-
VIX TIpe/IIIeCTBeHHNKOB, HA OCHOBE IOCTVDKEHHH KOTOPBIX pa3paboTail CBOIO
armapatypy. HeKoTopble U3 3THX y4eHbIX TIOJOLLIY BIUIOTHYIO K U300peTeHIo
PaziMOCBA3H, TeM He MeHee HUKTO U3 HUX — U 3T0 6eCCIIOpHO — He MOXeT ObITh
Ha3BaH U300peTaTesieM PajIioCBA3HU.

JIOKyMeHTaMyl,  [JOKa3bIBAIOMIUMU  OECCIIOPHBIA  NPUOPUTET
A. C. TIonoBa B u300peTeHUH Pa/IOCBS3H, ABJIAIOTCSA BBITUCKA «I13 po-
Tokoia 3acenanus ®Pusndeckoro ornenenus POXO0 o noknaze A. C. Ilo-
noBa «O6 OTHOIIEHNY MeTa/UTMYeCKUX MOPOIIKOB K 3JIEKTPUIECKUM KO-
nebanusAM» (25 anpensi/7 mas 1895 1.)! u cratbs A. C. [Torosa «IIpu6op
77151 0OHAPY)KeHHUS ¥ PeTMCTPHPOBAHNSA 3IeKTPIIECKHX KolebaH iy, /1a-
TUpOBaHHas nekabpem 1895 r. u ony6arkoBaHHast B JKypHase Pycckoro
¢u3MKO-XMMIYecKoro obmecTa B sHBape 1896 r.2.

Heo6xomumo OoTMeTUTH, 4TO paboTa B MOPCKOM BeZIOMCTBE HaKJIa-
IIbIBasIa OTpesie/ieHHble OrpaHuYeHus Ha ny6mukanuio A. C. [TonoBbiM
Pe3yJbTaToB CBOUX UCCiIefoBaHuN. B sHBape 1896 I. OH MpOAEeMOHCTPU-
pOBaJ BO3MOXXHOCTb IPAKTUYECKOTr0 UCII0Ib30BaHUs CO3AaHHOM UM CH-
CTeMbl PaANOCBSA3U Ha 3acefianny KpoHmTaaTckoro otaenenus Pycckoro

[Hacm. c6. C. 156-157].
2 [Hacm. c6. C. 158-171].
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TEeXHIYeCKOTro 00IIIecTBa, OCHOBHBIMY 4IeHAMH KOTOPOT'O ObII MOPCKHe
o¢urepsl. ITocse 3Toro foknazna IIonoBy 610 PeKOMEH/IOBAHO He My-
61MKOBaTh CBOM pabOThI Ha 3Ty TeMy. Cobioaas AaHHOE UM KIISITBEHHOe
00513aTeJIbCTBO O HepasIialleHUH CBefleHHH, COCTaBIISIONINX CeKPEeTHYIO
nHpopmaiuio, [Tonos B 1896 T. He My6IMKOBaJ HOBBIX Pe3yJIbTaTOB CBO-
UX paboT. B To jxe BpeMs aHHOTALIMU U Pe3IOMe ero CTaThy TMOABIIAINUCD
B OTKPBITOM IleyaTy.

ITepBoii my6iaMKaLMeld, MOCBAIIEHHOM NPAaKTUYeCKOMYy IpUMe-
HEeHWMIO0 paauo, crana onybiaukoBaHHas B xypHase <The Electrician»
CTaThd, NIOATOTOBJICHHAsA Ha ocHOBe nokinaza B. I. IIpuca «Ilepenaya
CHTHAJIOB Ha paccTosiHKe 6e3 MpoBO/IOB» B OpuTaHCKOM KoposeBckom
MHCTUTYTe (4 noHA 1897 . — cIycTs 6osee 08yx jiem TOCHe AOKIAA,
caenanHoro [TonoBeiM 7 Mast 1895 r.). B Hell BepBble OBIJIO aHO OMU-
caHue annapaTypbl MapKkoHH, 0 KOTOPO#i cpeficTBa MaccoBoit HHGOP-
Manuu AHTJIMY co0bIany ¢ cepequHbl 1896 1.1

Beictymienue B. Ipuca u ny6aukanus nateHta [. MapkoHu ganu
BO3MOXHOCTb A. C. ITonoBy (¢ pa3pelleHus KOMaHJOBaHUs) IPOYUATATh
B TeyeHUe BTOPOH NONOBUHBI 1897 r. Lienblii pAx neKiui Ha TeMy <O Te-
nerpadupoBaHuy 6€3 MPOBOAOB» C IeMOHCTPAIeld CUCTEMbI PA/IOCBSI-
34 Ilepesl Pa3IMyYHbIMU ayAUTOPUAMU: HA 4-M COBEIATeJIbHOM Che3fie
)eJIe3HOZOPOXHBIX 3JIEKTPOTEXHUKOB B Opiecce (CeHTAOpD), B Mmre-
paTopckoM PycckoM TexHMYecKoM obiectBe (CeHTsOph), B [leTepOypr-
CKOM DJIEKTPOTEXHMYECKOM HHCTUTyTe (OKTSOph), B MIMIIEepaTopCcKOM
CankT-IleTepbyprckoM yHuBepcuTteTe (IeKaOpb), a TaKXe ClelUaabHO
A7 pyKoBoAuTeseil Mopckoro BenoMcTBa Poccuu u odurepos I'maBHo-
ro Mopckoro mTa6a (suBapb 1898 r.). TeKCT 3THX BBICTYIIEHUI OIM30K
K TEKCTY cOO0IeHNs B DIIEKTPOTEXHIYECKOM UHCTHUTYTe?.

Becnoit 1897 r. Hayasach MOATOTOBKA ONBITOB IO CUTHAJIM3aLUU
MeX/ly cyamu 6e3 mpoBOAOB. VICIbITaHUs YCIEIHO 3aBepPIINIUCh Jie-
TOM 3TOrO e roaa, o 4eM A. C. ITonoBeIM ObLI IIpeACTaBIIeH NOAPOO-
HBIN OTYeT.

HcnelTanus anmnapatypsl nog pykosozactsoM A. C. Ilomnosa c¢ yya-
CTHeM Bce GOJBIIEr0 KOJMYEeCTBA CYOB U C YCIOXXHEHHEM MeTOAUKU
MX poBeieHus mpoxoauiu ¢ 1897 o 1903 rr. OT4eTsl 06 ITUX UCIIbI-

1 [Hacm. c6. C. 172-179].
2 [Hacm. c6. C. 188-203].
3 [Hacm. c6. C. 210-215].
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TaHUAX 32 1897, 1898 1 1899 rr., a Takke noKyagHas 3anucka A. C. Ilo-
I0Ba C NpeAJIOKEeHUAMHU 10 CHabXeHWIO Kopabseil Bamrtuiickoro u
YepHoMmopcKoro ¢yoToB npubopamu TenerpadupoBaHus 6e3 mpoBo-
JIHMKOB U MO/ITOTOBKe CIIEL[aJIICTOB 110 paboTe ¢ HUMU IPUBeEHbI B
OCHOBHOMH 4acTu cOopHUKa'.

Nudopmanus o paborax A. C. ITornoBa 6blyia U3BECTHA yYEHBIM Ha
3anaze u B CACII (CeBepoamepukaHckux CoenuHeHHbIX IIITarax).
[ToaTOMY mpeTeH/J0OBaBLIEMY Ha MEPBEHCTBO B M300peTEHUH CUCTEMBI
6ecripoBosioyHO¥ Tenerpa¢uu I. MapkoHH GBIIO OTKAa3aHO B BbIavye
naTeHTa Ha M300peTeHMe He ToJbKO Bo @pannuu, l'epmanuu u Poccun,
HO U 32 OKeaHOM.

C 1897 r. akTHBHOe y4acTHe B IpoABIKeHnH uzobperenus A. C. Ilo-
noBa NpUHAN QpaHIy3CKUil NpeANpUHUMATeNb WHXeHep D. [llOKpere.
ITonb3yAck ykazaHusamuU ITonoBa (MHTeHCUBHAs epenucKa Besnach ¢ 1898
1o 1904 rT.) 1 cpezicTBaMU CBOeii TPeKPaCHON MacTepcKoM, JIfokpeTe BbI-
IycKaJI allnaparypy JJIs Cy[oB 1o 3akazaM Mopckoro BefoMcTsa Poccuu u
1 ¢pannysckoro ¢iora. Ha MexxyHapoaHO IPOMBIIUIEHHOH BBICTaB-
ke 1900 r. B ITapuxe, rae eMOHCTPUPOBAIUCh aNNapaTypa Mofi MapKou
«Popoff-Ducretet-Tissot> 1 rpo300TMeTUMK, U3rOTOBJIEHHbIA B KpoH-
urrazre, [Tornos 611 HarpaxeH BoJbIoi UMEeHHOI 30JI0TOi MeZaJIbIo.

IlyTh ycoBeplIeHCTBOBAHUSA IePBbIX CUCTEM PaZAUOCBA3U BIIOThH 70
IIpUMeHeHNs B HUX Pe30HAHCHBIX Lielleil MOXKHO IIPOCTIeIUTh 10 BKJIIOUeH-
HBbIM B HACTOSIIMI COOPHUK CTaThsIM 1 foKIagam A. C. ITomosa.

3aMeTHBIM COOBITHEM B JabHEHIIEM Pa3BUTHU PAJMOTEXHUKYU CTAJIO
n3o6petenre A. C. IIonoBbIM TeslepOHHOTO NIPHEMHYIKA fieTlelll, Ha KOTO-
pbIi OH monyums nateHThl Poccuu u @paHiyy, a OCHOBHOH €ro 3JIeMeHT,
YCOBepIIEeHCTBOBAHHBIM KOrepep — IepPBbIM MOJYIPOBOJHUKOBBIA KpU-
CTaJUINYEeCKUH TOYeYHBIN ANOJ, 3aTIaTeHTOBaJ B AHIJIUY.

Ha npotsieHun Bceil aKTUBHOM TBOPUYECKOU JKU3HU yYEHOMY COIYT-
CTBOBAJIO OINpeJieJieHne <«IepBblii». DTO MepBblii KOTepepHbIil paauoTe-
nerpadHbIil IPUEMHUK U NlepBas UCKpPOBas pajuoTeserpadHas cucTeMa
(anpestb 1895 T.); mepBbIii MPUOOP IS PETHCTPALIMHU JIEKTPOMArHUTHBIX
U3JlydeHNi aTMOC(EepHOro MPOMCXOXAeHUs — TPO300TMETYHK (WIOJb
1895 1.); IepBbIii IETEKTOPHBIN PAJUONPUEMHHUK C TPUEMOM TeslerpadHbIX

1 Hado ommemums, 4mo npu paspabomke anndapamypsl u OYeHKe ee 803MONCHOCMeEU
A. C. Ilonoe 8cezda yuumuviBan 6nusHue OKpyHcaroueti INeKmpoMazHUmHol 00Cmanosku Ha
pabomy INeKMpPOMEXHUHECKUX CPEOCNS, BO3MONCHOE GNUAHUE HENPEOHAMEPEHHbIX NOMeX,
YCN06UA IKCNTYAMAYUY ANNAPamypel.
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CUTHAJIOB Ha CJ1yX (CeHTA0pb 1899 I.); MepBbIil aHAJIOT MONYIIPOBOJHUKO-
BOT'0 KPUCTAJUIMYeCKOro ToueyHoro Axoza (utoHb 1900 r.); nepBas paguo-
teniepoHHast cuctema (nexkabpb 1903 r., coBmecTHO ¢ C. 4. Jlupmmuiem).

CraB npodeccopom pusuku DTHU, A. C. IIonoB Tak onpeaenu s
cebs e yueGHOTO Kypca pusuku: «[aBHast 3aada Kypca pusnku —
ZIaTh OCHOBBI Y4€HUS 00 3JIeKTPUYECTBe B TAKOM U3JIOKEHUH, YTOObI
Te T1yOOKMe B3IJIAABI HA TPUPO/Y JIEKTPUYECKUX SIBJIEHUI, KOTOpBIE
cosnanuch Gmarogaps paboram M. @apaznes u . K. Makcsesna, 3a-
HSJIY IlepPBeHCTBYIOIIee I0JI0XKeHue B HayKe U II0cJle 3HaMeHUTBIX OIlbI-
ToB I. ['epia He Ka3a1uCh HEJJOCTYIHBIMU AJIS1 OOBIKHOBEHHBIX CMepT-
HBIX, @ HAallPOTUB, ABJAINCH PYKOBOASIIMMY HadajlaMW B U3yYeHUU
37IeKTPOTeXHUKHU.

B Hacrosmee BpeMs 3Ta 3ajada CTAaHOBUTCS Bce Gosiee u Gosee
OCyIIecTBUMOM 6Jarosaps HOBEHIIMM ycliexaM y4yeHHs 00 371eKTpo-
MarHUTHBIX BOJIHAX, ¥ 00 3JIEKTPHYeCKUX KOJeOaHUAX <...> U3yyeHHe
3TOT0 HOBOT'O BU/IA 3JIeKTPUUYECKOM 3Hepruu A0JNKHO 3aHATb OHO U3
TJIABHBIX MeCT B Kypce QU3uKu <..> CucTeMaTudyecKoe U3ydeHre HO-
BBIX fIBJIEHUN CTAaHOBUTCS BO3MOXHBIM TOJIBKO TOTZa, KOTZia ABATCA
MeTOZbI U IPUOOPHI IS U3MEPEHUS ITOTO POZia AIEeKTPUIECKO SHep-
TUY; TAKUX MOYTH HET ellle, HO MHOTHe MYTH JJis UX pa3paboTKH yxKe
HaMedeHbI <..> TakuM ob6pa3oM, HaMedaeTcs psf pabOT MPOCTHIX U
ZOCTYTIHBIX MOJIO/IBIM HAYMHAKOIIMM CIelHaIucTaM — 3TO OyAyT Hc-
[BITAHUS, CPABHUTEJIbHAS OLleHKA HOBBIX U3MEPUTEeIbHBIX METO/I0B U
npubopoB <..> HaKoHeI LieNblid P/l OTKPLITHIX, HO He 00'bACHEHHBIX
elle sIBJIEHUU B 3TOUM 006J1aCTU y4eHUs 00 3JIeKTpryecTBe 1aeT 0OUIIb-
HBI{ MaTepyaJI s CI0KHBIX pabOT Ha MHOTHE TO/IBL....»!.

Hayuno-uccienoBarenbckuM pabotam A. C. [ToroBa B DTH 6bL 1mo-
CBsilleH JI0KJaz ero accuctenrta b. M. 3ybapeBa Ha 3acenanuu ®usunde-
ckoro otzesneHus POXO, nocsamenHoro namsaTu A. C. ITonosa.?

3akaHuyuBad B 1895 r. cBOIO mepBylo cTaThio, [Tonos nucam: «B 3a-
KJIFOYeHVe MOTY BbIPa3UTh HaZIeXAy, YTO MOW MpUOOP MpHU JaibHeu-
IIEM YCOBEpIIEHCTBOBAHUM €ro MOXeT ObITb NpPHMEHEH K mepejade
CUTHAJIOB Ha PAacCTOSHUSA NPH MOMOINY OBICTPBIX 3€KTPHYECKUX KO-
neGaHuii, KaK TOJNBKO OyZIeT HaileH MCTOYHUK TaKUX KoJjiebaHui, 00-
JaZlaloUi JOCTaTOYHOM SHepruen...».

I DKP®XO, m. XXXVIII, sein. 1, 1906, C. 28-29].
2 [KP®XO, m. XXXVIII, ewn. 1, 1906, C. 23].
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Hewmenkwuii yuensiit K. @. BpayH npu nonyyenuu HobeneBckoii mpe-
muu B 1909 r., Kak Obl IIepeKIMKasACh ¢ 3TUM yTBepXkzaeHueM A. C. ITomo-
Ba, 0003HAYMJI IJIABHOE HANPaBJIeHHe CBOMX HCCIIEIOBAHUN — CO3[aHHUe
3HauMTeJILHO Gosiee MOIIHOTO U 6GOJiee CIOKHOTO MO CTPYKTYpe Paiuo-
nepezialollero yCTPOMCTBA. B 3aBepineHne CBOero BBICTYIIeHUs BpayH
CKa3al: «f pamyroch TOMy, YTO TpPU MOMOIIM TOJMBKO YTO YHOMSHYTBIX
CPEZCTB yzianoch GJIvsKe MOMOUTH K 3TOH LieI ¥ TaKUM 00pa3oM cenaTh
KPYIHBIN LIar BIepeZ B Pa3BUTUH CJI0KHOTO NepeiaTinKa, 6e3 KOToporo B
HacTosIlee BpeMs HeBO3MO)XKHA paboTa Ha 60JIbIIOe PacCTOsIHYE, @ TeM Ca-
MBIM Y B pa3BUTHK GeCrIpOBONIOYHOM Teserpaduu». JI. . MaHzenbiiTam
u H. [I. TTananekcy Tak 0XapakTepu3oBaiy 3HaueHue pabor BpayHa, oT-
KDBIBIIETO HOBBIE IyTH /ISl 6eCIIPOBOIOYHOH Tenerpaduu: «BpayH mpu-
1IeJT K yOeXIeHHI0, YTO 3a7ia4a CO3aTh MOIHBIH ITepe/laTIiK pacrafaeTcs
Ha /IBe OTZle/IbHble 33/1a41: Ha 3a/jady [10JTy4eHUs TOKOB BbICOKOM 4aCTOThI
Y Ha 3a7a4y JOCTXEHNs PallMOHAIbHOTO U3JTy4eHHsI 7IeKTPOMAarHUTHBIX
BOJIH. 3a3eMJIeHHast aHTeHHa MapKOHY IpezicTaBJIsieT co60i XOPOLINii 13-
Jlyyarenb, B KaueCTBe ke reHepaTopa (IIPOU3BOAUTENISI) TOKOB BBICOKOM
9aCcTOThI OHa MaJslo NpurogHa. HyHO cHayaja MOIy4YUTb MOIIHBIE TOKH
BHe aHTeHHBI, a 3aTeM TOCTaBJIATh 3TY TOKU aHTeHHe, IPeflOCTaBUB el hc-
MOJIHATH CBOM QYHKIMU: M3Ny4aTh 3JIeKTPOMarHuTHble BOJHBL. Ilepenar-
4yyK MapKOHU HepalXiOHaJIeH TOCTOJIbKY, IOCKOJIbKY aHTeHHa HeceT QyHK-
[UI0 KaK reHepaTopa, Tak M u3iydaTensd. B xadectBe reHeparopa bpayH
BBeJI 3aMKHYTBIH KOJIe0aTeIbHbIN KOHTYP. <...> OIHNUM U3 CyIeCTBeHHbIX
MIPeVMYLIeCTB TaKOTO pasfiesieHHs ABJAeTCA BO3MOXHOCTb YMEHBUIUTD
BpeZiHOe BIMSAHKE UCKPbI»!. B pelneHue 3aauyl «yMeHblIEHNsI BPEAHOTO
BJIMSTHUS KCKPBI» CYIIIeCTBEHHBIN BKJIaJ BHec M. BuH, 0 paboTax KoToporo
TaKKe yrioMuHaeT B cBoeil peun K. @. BpayHh.

Bompoc o mpropuTeTe B M300peTeHNH Pajro 0OCYXAANCS MPaKTU-
JeCKU HellpephIBHO B TedeHue Bcero XX B. OUHAHCOBbIE BO3MOXXHOCTH
¢bupmMbI MapKoHM ¥ ZOMHUHMPOBAHUE ee HA PbIHKE pafyoanaparypsl
IpUBeM K 3aMaTuMBaHuI0 ponu 1 uMeHu A. C. [TomoBa nocie ero tpa-
ru4eckoil paHHeil KoHurHbL. He Tonbko Ha 3anasie, Ho u B Poccuu cranu
HOABJIATHCA MaTepyalbl, CTaTbY O PA3BUTUU PAANOCBA3H, B KOTOPBIX UMS
A. C.TIomnoBa He yrioMUHaIOCh BooO1Ie. B cBsi3u ¢ a1iM B 1908 . Pycckum
du3uKO-xMMITIeCKOM 061ecTBOM Gbia oprann3oBana Komuccus 1o Bo-
TIIPOCY 0 HAyYHOM 3HaueHH paboT A. C. [TornoBa oz pyKOBOACTBOM PO .
1[5, C. XVII-XVIII].
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0. [I. XBosbcoHa. B HacTostieM cOopHUKe IpUBeieHbI! TcbMa D. BpaHiu
u O. Jlomxa, HarrpaByieHHbIe UMY B azipec Komuccuu POXO 1o ee 3ampo-
cy. D. BpaHy BbICIaN B ajpec KOMUICCHH LeJyI0 MOI00PKY BbIIEPKeK U3
CBOMX CTaTell, 0OTMeYasi, YTO B BOIIPOCe IPUMEHEHNs aHTeHH B Ilepesaro-
IUX U IPAEMHBIX YCTPOMCTBAaX epBeHCTBO NPUHAJIEKUT UMEHHO eMy.>
O. JIomx B cBOEM OTBeTe OTMeuaeT, 4To MMeHHO A. C. [IonoBbIM BIiepBbIe
ObLTa penreHa npobieMa mpruema Mocie0BaTeIbHOCTU CUTHAJIOB IS T1e-
penavu coobueHni «TenerpadHbIMU CUTHATIAME».

B MemopuanbHoM my3ee A. C. [TonoBa CaHkt-ITetep6yprckoro Tocy-
NIapCTBEHHOTO 3JIEKTPOTeXHUYecKoro yHuBepcurera «JIDTU» cobpaHbl
JIOKYMEHTBI, HeOIIPOBEPKUMO JJ0Ka3biBawomue npuopuret A. C. ITono-
Ba B M300peTeHNH paivio. HeomHOKpaTHO My3ell ocemasty Ipe3u/ieHThI
aMepUKaHCKOro MHCTUTYTa MHXEHEPOB 3JeKTPOTEXHUKU U 3JIEKTPO-
nuku (IEEE). ITo ux MHULMaTHBe My3eil obpaTuics B McTopudeckuii
uentp IEEE c npocb6oii paccMoTperh Bompoc 06 ycraHOBKe B CaHKT-
[TeTepGypre MeMopuaabHON OOCKM <«Milestone» Kak CBHUIETETbCTBO
OIIpeZieIeHHOW BeXU B Pa3BUTUH 3JIeKTPOTEXHUKHU.

Takue HOKYMEHTHI ObLIM HpeROCTaBlieHbl ICTOPUYECKOMY LEHTpPY
IEEE, KoTOpbIi TpUHs peleHue o6 ycraHoBke B CaHKT-IleTepOypre
OpOH30BOI MeMOpHaabHOU focku <«Milestone», Ha KOTOPOH OT/IM-
Ta HAJNUCh HAa AHIVIMHACKOM f3blKe, B IlepeBojie InacAmas: «Bxaad
A. C. Ilonosa é paszeumue paduocesnsu, 1895. 7 man 1895 200a
A. C. ITonoe npodemoHcmpupoean 603M0HCHOCMs nepedauu u npu-
eMa KOpOmKUX u npooo0IHCUMENbHBIX CUZHANI068 HA pAcCmOoAHUe 00
64 mempoé nocpedcmeom 31eKMpPOMAZHUMHBIX 60JIH C NOMOULLIO
CneyuanbHoz20 nepeHoCH020 YCMpOoiicmea, KOmopoe peazupoeao Ha
aneKmpu4ecKue K01e0anHUsl, 4Mo cmano onpeoenirouUM 6KaA00M
6 pazeumue 6ecnpoBoO4HOU C6A3U».

B IlIBetinapuu ycTaHOBJIEHA MeMOpHabHas iocka «Milestones, cBu-
JIeTeJIbCTBYIONIAs O TOM, 9YTO MapKOHM Hayasl CBOM OIIBITHI 110 6eCrpoBo-
JiouHo# Tenerpaduu 25 ceHTsIOps 1895 T.

1 [Hacm c6., C. 144-155].

2 Hado ommemums, 4mo 3auumuuxu npuopumema Mapxoru 6 usobpemenuu paduo nood-
HEPKUBANU, UMO OMIUHUMENLHOIM NPUSHAKOM U CYUECTNBEHHBIM NPEUMYUECNBOM AnNnapa-
mypust Mapkonu om annapamypst, onucannou 8 cmamove A.C. Ilonosa [Hacm c6., C. 158-171],
ABAEMCS NPUMEHEHUE aHmeHHbl Ha nepedarouel cmopone. B mae 1897 2. 8 xode onwvimos
Ha mope ITonoe npumeHsn anmenHsl U HA nepedaroueri u Ha npuemroli cmopore [Hacm c6.,
C. 210-215]
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BBEJEHUE

3acayru A. C. IlonoBa ObUIM OTMedYeHbI TOCYAApCTBOM M Hay4yHO-
00IecTBeHHBIMK OpraHu3anusAMU. OH HMMeJN BBICOKMH 4YUH CTaTCKOTO
coBeTHHKa (c 1901), 6611 HarpaxkaeHn opaeHamu CB. AHHBI 3-i1 1 2-¥i cTe-
neneit (1895, 1902), C. Cranucnasa 2-it crenenu (1897), cepebpsiHoit
MeJlaJIblo B 1aMATh apcTBoBaHUsA Aniekcangpa Il Ha ienTe oppeHa Ajek-
canzipa Hesckoro (1896), nonyuun nmpemuto Vimneparopckoro Pycckoro
TexHu4eckoro obmecrtBa (MPTO) «3a MpPUEMHUK AJIS 3JEKTPUYIECKUX
Kosie6aHu# 1 IpubOpsI 1714 TenerpagupoBaHus Ha paccToAHUY 6e3 Ipo-
BOZ10B» (1898); ObLT yIOCTOEH yTBEPXkKAaeMOro MUHHCTPOM BHYTPEHHHX
nen 3BaHud IloyeTHOTrO MHXeHep-3nekTpuka (1899), momyuun «io Bei-
COYailIeMy COM3BOJIEHHIO>» BO3HATPaXX/ieHre B CyMMe 33 Thicsiu pyGieid
«3a mpydet no npumeneHuio menezpauposarus 6e3 nposodos Ha cydax
gnoma» (1900). B 1902 r. oH 6ol n36paH moueTHbIM YieHoM UPTO, a
¢ 1906 r. nomxeH 6bLT cTaTh NpencenatTeneM PusnyecKoro oTaeNneHus U
npe3uzieHToM Pycckoro ¢pusmko-xumudeckoro obuiectsa (POXO0).

Tpaauimu r1y60Koro u3ydeHust GU3MKK U NPAKTHIECKON peann3aluu
TOCTYDKeHU! Hayky, 3ayoxeHHble A. C. ITonoBeiM, coxpaHstoTcad B CaHKT-
ITerepOyprckoM TocyZapcTBEHHOM 37IEKTPOTEXHUYECKOM YHHBEpCUTETe
«JISTW» n B HacTosAee BpeMsa. ViMeHHo B 8T, Ipy aKTUBHOM y4acTUN
npodeccopa pusuky, a 3areM aupekropa A. C. ITonosa, 6 chopmu-
POBaHbI OCHOBHbIE Hay4yHble HallpaBJleHUs, CBSI3aHHbIe C 3JIEKTPOTeXHU-
KOH: 3JIeKTPOCBS3b, IPOMBIIIIEHHAs 3JIEKTPOTeXHUKA, 3/1eKTPOIHepreTH-
Ka ¥ 9JIeKTPOXUMUSA. DTY HAIlpaBJieHWsI C y4eTOM COBPEMEHHOTO YPOBHS
Pa3BUTHS HAyKU U TEXHUKH, TPeOOBAaHMI1 NPOMBINLIEHHOCTH YCIIELIHO
pasBUBAIOTCA U B HamM AHU. Ocob6oe MecTo B y4eOGHOM Kypce 3aHUMaeT
Panu03JIeKTPOHUKA, AOCTHKeHNsI KOTOPOH CBA3aHbI C Pa3BUTHEM MUKDO-,
a Terepb y>Ke ¥ HAHOTeXHOJIOruH. PafinoseKTpoHuKa cTaja KaTaan3aTo-
POM BCero Hay4HO-TEXHUYeCKOTO MpOrpecca COBpeMeHHOTro OfIIecTBa 1
BO MHOT'OM OIIpefieifieT BeKTOP pa3BUTHUSA APYTUX OTPAciIell 5KOHOMUKH.

CocraBuTenu COOPHUKA CTApPaJHCh NPOCIEAUTH Ty CBA3YIONIYIO
HUTb, KOTOpas MPOTAHYNACh OT UJel, BbICKA3aHHBIX BbIAIOIUMUCS
¢u3ukaMu B GyHJaMeHTaJIbHBIX TPYAaX MO TEOPUH 3JIEKTPOMArHHT-
HOTO 10Jig, — 4Yepe3 IOpa3uTesibHble 110 MOIIM HAy4YHOrO NO3HaHUsA
9KCIIEPUMEHTHI KCCIIe/joBaTeNiell BTOPOM BOJNHBI — K M300peTeHHIo
A. C. TlomoBa, reHuaj bHO MPOCTOrO, HO TAKOTO BOCTPeOOBAHHOTO B
MUpe yCTPOWCTBA, 3aCIy>X€HHO ONpeJe/UBIIero CBOUM IOSABIIEHUEM
HayaJjo HOBOM 3pbI — 3PbI PaZiHO.
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KPATKNI OB30P PA3BUTHS PATIOCBS3U

I. I3 npeapicTopun pasivio (1864-1894)

1.1. Hayasno 3KcneprMeHTaaIbHOIo
Y TeOPEeTUYeCKOro UCCIIe0BaHUN
3JIEKTPOMArHUTHOTO MOJIA

B Hayase XIX B. matckuit pusuk X. Dpcreq 06HAPY KU B3aMMOJIeH-
CTBHE 3JIEKTPUYECKOr0 TOKa C MarHUTHBIM 3JIeMEeHTOM. DTO IPOU30-
mo B 1820 1., BO BpeMs JIeKIIJMOHHOTO 9KCIIepUMEeHTa, KOrZia OH ZIeMOH-
CTpUpOBaJ CcTyJeHTaM KomeHrareHCKoro yHUBepcUTeTa HarpeBaHUe
IPOBOZIHMKA, TI0 KOTOPOMY ITpomnycKaeTcs Tok. Ha 1abopaTopHOM cTO-
Jie CJly4aliHO HaXOJWJICA KOMIIAc, U DpCTe] 3aMeTUJI, YTO ero CTpeJ-
Ka OTKJIOHAETCS IPYU NIPOXO0XAEeHUH TOKA 10 IPOBOAY. B fanbHenmeM
OH TIIATeJbHO M3Y4YWJ B3aMMOJENCTBUE TOKA U MarHUTHOW CTPeJIKU
¥, N0 CYIeCTBY, YCTAHOBUJI BEKTOPHBIM XapaKTep MarHUTHOTO IOJ,
BO30Y’KZaeMOro TOKOM. Pe3ysbTaThl ero uccjienoBaHuil 611 0606-
meHbl ppaHIy3cKUM yueHbIM A. Amniepom (1825) B Buzie ypaBHeHUsA
IS TOKA, HOCSAIIEro ero UMsA. TakuM ObLI MepBbIY WIaT B CO3AaHUU
3JIEKTPOJMHAMUKY. 3a TUM HOCJIeZ0BAJIO0 MHOXECTBO paboT, croco6-
CTBOBABIINX MOABJIEHUIO NMEPBbIX NPAKTUYECKUX NPUMEHEHUN 3JIeK-
TpudecTBa. MccnenoBanus aHrnuickoro yuesoro M. @apazges u ame-
pukaHckoro ¢usuka k. ['eHpu B nmepBoii mososuHe XIX B. moka3aiu
XKECTKYI0 CBAA3b MEX/y 3JIeKTPUYeCKMMU U MaTHUTHBIMU SIBJIEHUSIMU.
Vimenno ®apajeil u, MOYTH OFHOBPEMEHHO C HUM, ['eHpU OTKpbLIU
ABJIeHUe 3JeKTpoMarHuTHON mHAyKUuU (1831), XoTA AByMA rozamu
paHee B3aMMO03aBUCHUMOCTb TOKa B 3aMKHYTOH 1INl ¥ MeHAIIerocs
BO BpeMeHU MarHUTHOTO MOJISI OTMETUJI UTaJbSHCKUN UMK, CBS-
meHHUK O. 3aHTenecku. @apazieil TakKe OTPHLI ABJIeHNE B3aVMOWH-
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AYKIHMY, 0OHAPYKHJ MOBOPOT MJIOCKOCTH TOJIAPU3ALUU ONTUIECKUX
Jy4eit B MarHUTHOM nosie (3¢ dext apazest), co3faa MpOTOTUH ITIEK-
TPUYECKOTr'0 leHepaTopa — <«3JIeKTpUuecKoe JMHaMO». B aTo xe BpeMs
dpanLy3ckuit MatemMaTyk [lyaccoH u aHrnu4yaHuH [puH! co3nanu Teo-
pHUIO [IOTeHIIMaJIa, KOTOpas U IOHbIHE OCTAeTCs aKTyaJIbHOM.
OCHOBHOI1 BKJIaZi B TEOPHIO 3JIEKTPOMAarHeTu3Mma ObLI c/ieslaH
aHMiAcKUM (To4Hee, moOTIaHACKUM) ¢usukom JIx. K. Maxkcsen-
soM. OH GBI X0poIo 3HaKOM ¢ pab6otamu Papazess u B KoHile 1864
I. clleaj JoKJiaj Ha 3acenaHuu KoposeBckoro obimiectBa, KOTOPBIN
B caenyioiieM roay 6ei1 ony6iukoBad B Tpymax Koposesckoro 06-
mectBa (T. CLV) nox Ha3BaHueM <«/IluHaMuueckas TeOpus 3JIeKTPO-
MarHuTHOro mnojisi». B 3Toit pabore oH chopmynuposan 20 pudde-
peHLIMaNbHBIX ypaBHEHUH OTHOCUTENBHO TAaKOrO >XKe KOJNYecTBa
HEeM3BECTHBIX. B CBOMX MOCTPOEHUAX Y4YEeHBbIH MCXOAWJ U3 MOHATHUA
MarHUTHOI'O BEeKTOPHOTO NOTeHLlMaja, paccMaTpuBas ero Kak OCHOB-
HY0 lepeMeHHY0, a MATHUTHOE I10Jle KaK BTOPUYHYI0. 13 3T0i1 paboThI
CJIeJI0BAJIO, YTO CKOPOCTh PAaCIpOCTPaHeHN s 3J1eKTPOMarHUTHOrO T0JIs
paBHAETCA CKOPOCTU CBeTa, U MakcBess cAenal ClIeAyoIui BEIBOJ:
«..TIOXOXe, YTO COrJlache 3THUX pe3yJbTaTOB NOKa3bIBaeT, YTO CBeT
¥ MarHeTH3M ecTh BJMSHME HAa OJHY M Ty Xe CyOCTaHIIMIO, 4TO CBET
eCTb 3/IeKTPOMarHUTHOe BO3MYyllleHue, paclpocTpaHsiolieecs: B COOT-
BETCTBUU C 3aKOHAMU 3JIeKTpOMarHetusma». B 1873 r. Maxkcsesn my-
GJIMKYyeT CBOM OCHOBHO# TPy «TpakTaT 06 3/eKTpoMarHeTusMes, rie
06001mmaeT monyyeHHble pe3ysbTaThl. K coxaseHuto, y Hero He ObLIO
HU YYEHUKOB, HU KOJIJIET, KOTOPbIe MOTJIU ObI IIPOZIOJKUTD €ro paboTy.
ITocne cmeptu MaxcBenna (1879) B aToM HamnpaBJjieHUU TbITAJCA pa-
6orath . ®. Durumkepana, mpodeccop Kosnemka CBsaToi Tpouibl
B Jly6ivHe, CTOPOHHUK Teopur «3dupa» KakK Cpelbl, B KOTOPOi (110
IPe/lI0JIOKEeHNI0) PacIpPOCTPAaHsAeTCs 3JeKTpoMarHutHoe mose. He-
MHOTO no3xe ¢ uriaxepanzom crai corpyaauyars O. Jlogx, mpodec-
cop YHUBepCUTETCKOro Kojsexa B JIusepnyse. OfHAKO OHY TakK U He

1 . Ipun cman Mamemamuxom HecKobko HeoObiuHsIM 06pasom. B demcmae oH yuuncs 6
wkone 8cezo 00un 200 (c 8 do 9 nem), a 3amem mpyouncs Ha MerbHUYe, NPUHAINEHABULEH €20
omuyy (nocne cmepmu omya ox yHacaedosan ee). C8010 Nepeyio u 0CHOBHYI0 HAYUHYI0 pabomy
100 HA36aHUeM «DCce 0 NPUNOHCEHUU MAMEMAMUHECKO20 AHANUZA K MEOPUAM INeKmpuHe-
cmea u maznemusma» ox onybauxoean ¢ 1826 2. 6 sospacme 31 z00a. B 1840 ., xozda emy
Go1110 yorce 45 1em, no HACMOAHUIO C80€20 coceda — 3emnesnadensya u mamemamuxa . Bpom-
xeda, o nocmynun 6 Kembpudxcckuii yuueepcumem, Komopslil 6ecmsuje OKOHUUIL, U OCIMACS
mam Kax npenodasament.
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KPATKUIT OB30P PA3BUTUS PATMOCBS3HU

CMOTJIM IIOJIyYUTh PelleHU!d ypaBHeHUH MakcBesia. DTo yAaaoch Apy-
rOMy aHIJIMICKOMY yuyeHOMYy U MHXeHepy — O. XeBucaiizy, KOTOpbIi
u3y4aJ TpaKTaT MakcBeJia cpa3y IocJjie ero BbIXozia B CBeT. B mpowecce
3TO¥ pabOoThI OH CO3/1aJl MaTeMaTH4YeCKUi annapaT BeKTOPHOTO aHaIH-
3a (1884; mpakTUiecKy OZHOBPeMEHHO 1 He3aBUCUMO OT aMePUKaHCKO-
ro yderoro JIx. Y. T'u66ca) 1 ¢ ero moMoIIbI0 CBeJ YUCIIO yPaBHEHUH 10
JeThIpeX, IPU/aB UM COBPeMEeHHbIN BUJ. [l obecriedeHNs UX MOJTHOU
IyaJbHOCTY OH JlaXKe BBeJ NOHATHEe QUKTUBHOTO MAarHUTHOTO TOKa. B
1887-1889 rr. Mmosof0M HeMeLKUK yueHbli [eHpux I'epr skcnepumen-
TaJbHO NMOATBEPAUJ Teopuio MakcBesa (OH Tak)Ke, He3aBUCKMO OT
XeBucaiiia, OJy4uI AyaabHy0 GOpPMY ypaBHEHUIT MaKcBeia).

TaxuMm 00pa3oM, MOHa00MIOCh 24 Tozia I JOKA3aTelbCTBA UCTUH-
HOCTH TeOPUH, IIepesi KOTOPOH OTKPBIBAIOCH OiiecTAIee OyayLiee.

B cBoeM BBeleHMM K COOpPHUKY <«V3 MpeAbICTOPUU paguo»
JI. 1. MaHngenbmitaM oT™Mevaet: «M300peTeHre paauo, paBHO KakK U
ero pa3BUTHe, C/leJIaJIUCh BO3MOXXHBIMU TOJIbKO GJarozaps TOMy Ie-
PeBOPOTY B MpeZACTaBIeHUAX 06 3JeKTPUUECKUX ABJIEHUAX, KOTOPBIN
cBsizaH ¢ uMeHaMmu Papanes, Maxcsenna u I'epua. Vctopus passu-
TUA 3TUX IPeZCTaBIeHNH ecTh [0 CyLeCTBY NPeAbICTOPUS pajuo <...>
Pezixo MOXXHO BCTPETUTh B UCTOPUHU HAYKU TaKOW APKU IpUMep Ipe-
eMCTBEHHOCTH PaboThI psifia FeHUAJIbHBIX HCCIe/joBaTesell, KaKOW Mbl
BUJVIM 371eCb, B CO3[JaHUY TOU 3aMedaTesbHOW KapTHUHBI 3JIeKTpoMar-
HUTHBIX ABJIEHU, KOTOpas BILJIOTh JI0 CETOJHALIHEro IHA — 5 [yMalo,
3TO MOXXHO CKa3aTh, He 3a0bIBasi O KBAHTOBOM TEOPUU — NPOHU3BIBA-
eT Bce Haule QU3MYeCKoe MUPOCO3epIanue. [l HacC B 0COOEHHOCTH
MHTepecHa OfiHa, IIpaB/ia OCHOBHAS, CTOPOHA 3TOW KapTUHBI, KOTOPasd
I7IaBHBIM 00pa30M U Ipy/iaia el ee peBOJIIOLIOHHBIN XapakTep. {1, Ko-
HEeYHO, MUMeIO B BUAY POJIb ¥ 3Ha4eHMe B 3TOW KapTHHe HellPOBOAAIEeN
cpezbl U, B 0COGEHHOCTH, BaKyyMa, TECHO CBSI3aHHYIO C 9THM KOHed-
HOCTb CKOPOCTH PACIpPOCTPaHEHUA 3JeKTPOMAarHUTHBIX UMITYJIbCOB U
BOJIH U, HAKOHel], 3JICKTPOMarHuTHY0 TEOPUIO CBETa».

ManzenbiuTaM fjaiee OTMeYaeT, YTO <«KaXIbIM U3 3TUX 3aMevaresib-
HBIX Y4YEHBIX CaM COBEpLIEHHO YeTKO YKa3bIBAeT, B YeM U B KaKOW Mepe
OH OIUPAaeTcs Ha CBOMX INPEAIIeCTBeHHUKOB <...> ITepBbIi, KTO MOHAN U
oneHun uzien Papazest, KTo Ha OCHOBE 3THX He COBCeM SICHBIX, HO 10 CBOe-
My HallpaBJIeHUIO OCTaTOYHO OIpefiefIeHHbIX UAlel co3/al 3TO HOBOe Ha-
npasnieHue, 6bT MakcBes1. B cBoem 3HameHuToM «Treatise» MakcBesu
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KPATKUIT OB30P PA3BUTUS PATMOCBS3HU

OYeHb FICHO BBICKAa3bIBAaeT CBOEe MHEHMe O HalpaBJIeH!n! AMIIepa, ¢ OBHON
CTOpOHBI, U 0 Hanpasnennu ®apazes, ¢ apyroit. CioBa MakcBesuia upes-
BbIYAITHO PKO XapaKTePHU3YIOT TOTJALIHIOK CUTYALUIO U er0 COOCTBEHHOe
OTHOIIIeHVe K Hell <..> 'poMaziHOe MO3HaBaTeJbHOe 3Ha4eHNe B3IJIA0B
®apazesi — MaxkcBesua, 1 B 0coOeHHOCTH Teopur MakcBeJiia, 3aK/oya-
JIOCh IMEHHO B TOM, YTO 3Ta TEOPHsl, HAPAZAY C 0ObACHEHNEM YKe U3BeCT-
HbIX (aKTOB, NPeZICKa3blBaza — U He TOJIBKO B OOILINX 4epTax, a BecbMa
KOHKPETHO, BIUIOTb /IO KOJMYECTBEHHOW CTOPOHBI — CYIIeCTBOBAaHHUE
HOBBIX, 710 TeX NOP HeM3BeCTHBIX SBJIEHUIA: CyIleCTBOBAHMe 3JIeKTpoMar-
HUTHBIX BOJIH — OJJHO U3 HHUX, XOTs, MOXeT ObITb, U caMoe rnaBHoe. U
3TO BBINLIO KaK-TO IIOMUMO caMHX aBTOpoB. HecomuenHo, Hu @apanei,
HU MakcBe/Ul epBOHAYalIbHO BOBCE He MMENM B BUAY /1) CBSI3b MEX.Y
ONTUKON U 37eKTPOMAarHUTHBIMU SIBJIEHUSMH, KOTOPas TaK SIPKO BbIfA-
BUJIACh B KaueCTBe pe3y/bTaTa TEOPUH, CO3AaBaBIIeics IepBOHAYaIbHO
TOJIbKO JUIfl 27IeKTPUYeCKUX fABJIeHUH. DTO NpuzaeT Teopuu MakcBenna
TPOMAZIHYIO 3BPUCTUYECKYIO Cy. «Henb3s u3ydaTh 3Ty 4y[ecHYIO Teo-
puto,— roBoput lepr;, — 6e3 TOro, 4YToObI MOPOIO He BO3HMKAJIO OLIyIIle-
HUS, YTO MaTeMaTH4IecKUM GpOopMyJIaM MPHCYIIH CaMOCTOSATeNbHAS XU3Hb
¥ COOCTBEHHBIH Pa3yM, 4TO OHHM YMHee Hac, yMHee Jla)ke OTKPBIBILETO UX,
YTO OHM ZIAI0T OOJIbIIe, YeM B HUX OBUIO paHee BIOXKEHO» .

1.2. iccnenoBanus l'epuia

Bo Bpems ob6y4enus Ha Qusnko-maTeMaTndeckoM ¢dakynbrere Bep-
JIMHCKOro yHUBepcuTeTa I'eHpux Tepry paboTas OA PyKOBOACTBOM BBbI-
natomerocs ¢usuka I. lenpmrobia. Iocjie OKOHYaHUS YHUBEPCUTETA B
1883 r. I'eput B 3BaHMM IIpUABAT-OLIEHTA YUTAJI JIEKLIAHX 110 KyPCy TeOpeTu-
yeckoii pusuku B KMIbCKOM yHUBEpPCUTETe, a ¢ 1885 1. ctan mpodeccopom
3KCIIePIMeHTaIbHOM $u3nKy Beicureii TexHUYecKo¥ mKosel B Kapicpye.
VIMEHHO 371eCb OH BBIIIOJIHWII UCCJIE/JOBAHKSA, [TPOCIABUBIINE €r0 UMs.
Ewe B 1879 . no nnunuaruse ['enbmrosbia bepavHckas AkageMus Hayk
00'bsIBIIIA TIPEMUIO 33 PaOOTHI 110 TeMe «/[0Ka3aTeIbCTBO CYIIeCTBOBAHMUS
CBA3U MEXY JIeKTPOAVHAMUYECKAMY CUJIAMU U JU3JIeKTPUYECKOH 110~
ngpusanueil». TeabMronsl cpasy npeaaoxui Ieply 3aHATbCA 3TOU Te-
MO, OIHaKO NOCJIeJHNN IPACTYINII K Hel TOJIBKO B Kapicpye.

! [1,C. 23, 26].

21



KPATKUIT OB30P PA3BUTUS PATMOCBS3HU

He nosy4uB OGbICTPBIX Pe3y/IBTATOB 10 3asABJIEHHOM TeMe, [epIt yriyou-
¢4 B MICCJIeIOBaHMe SIBJIEHUH, HEOKU/IaHHO NPOABUBIINXCSA B IIPOLIECCe IKC-
TIlepyMeHTHpoBaHus. Ero BHUMaHWe IpYBeKsa ApKO BbIpaXKeHHas CBA3b
MeX/Ty UCKPOY KoJIebaTeIbHOTO pa3psija B pa3psi/iHIKe, TUTaeMOM KaTylll-
Kol Pymkopda, 1 McKpo#, BO3HUKAIOIIEH B ICKPOBOM 3a30pe MPOBOJIOYHO-
ro KoJblia (Pe30HaTopa) C BKJIIOYEHHBIM B HEr0 UCKPOBBIM MUKPOMETPOM
Pucca'. Bo3HUKHOBeHME MCKOPOK CBUZIETENbCTBOBAJIO O MOSBJIEHUU K-
TPOMArHUTHBIX BOJIH B IPOCTPaHCTBe. [IpoBeAis ceprio GJIeCTSIUX Uccie-
IoBaHui, I'epll MOATBEPAWI eMHYI0 IPUPOAY U3JydaeMbIX Pa3psAHUKOM
3JIeKTPOMArHUTHBIX BOJIH €O cBeTOBbIMU. Ha cBoell ycTaHOBKe, OCHAIleHHOI
okycupyomuMy 3epKanamMu U npusMamu, [epil HabIroan MPSIMOJINHEH-
HOe pacrpoCTpaHeHVe, OTpaXeHre, nHTepdepeHLUIo, IIPeJIoMJIeHNe 1 Ha-
JI4ye NONAPU3aLUY Y OTKPBITBIX UM 3IeKTPOMAarHUTHBIX BOJH. [IanbHOCTD
CBSI31 M3Jly4aTesisl U IeTeKTOpa Ha yCOBepIIeHCTBOBAaHHO ycTaHOBKe [epiia
6bi1a 6osee 20 MeTpoB. JIyuu [epiia pacpoCTpaHSICh CKBO3b CTEHBI I10-
MeILIeHHI 1 OTPAXAJIMCh OT POBOJSAIIUX OOBEKTOB.

B o6o6miatoineit pabote I'epiia «Cuitb 371eKTPUIECKHUX KoebaHUi pac-
CMaTprBaeMble C TOUKHU 3peHUs Teopur MakcBesia» Teopuss MakcBenia
ObLa OATBEPIK/IeHa 00bEKTUBHBIMU JJaHHBIMH 3KCIIEPUMEHTOB. B KOHIle
1888 r. Ha 3acenanun BepnuHckoi Akanemun Hayk Teply cnenan noknaj
0 pe3yJbTaTax CBOMX McciefoBaHuid. [Tybmukarmsa pabor Iepra Bbi3Baja
GonbIIOI pe30HaHC B HAyYHOM Mupe. OueBHHON CTaja BO3MOXHOCTb
CBSI31 Ha PACCTOSHUY II0CPECTBOM 3JIeKTPOMAarHUTHBIX BOJH.

ITo cymectBy, ycTaHOBKa I'epuia comepsxasia OCHOBHBIE 371eMeHThI Pajiio-
TEeXHUYeCKOH cucTeMbl. OHY ObUIM TPOCTbI, MAJIOMOIIHBI X Hea)PEeKTHBHEI,
O7IHaKO MOJIHOCTBIO COOTBETCTBOBAJIM CBOeMy HasHaueHuto. Cam Iepi, oT-
Beyasi Ha BOIIPOC CBOETO COBpPeMeHHMKa ['ybepa 0 BO3MOXXHOCTH HUCIIOJIb30-
BaHUS 3JIEKTPOMArHUTHBIX BOJIH /IS «TesierpadrpoBaHus 6e3 mpoBOIOB»,
THCAJL: «...3IeKTpIYecKie KosebaHust B TpaHcpopmaTopax U TenepoHaxX
CJIUIIKOM MeJIeHHBle <...> Eciu 6b1 Bbl GBI CIOCOOHBI IIOCTPOUTH BOTHY -
ThIe 3epKajia Pa3MepoOM C MaTepuK, TO Bbl MOIJIM ObI OCTaBUTh HaMedeH-
HbI€ OTIBITBI, HO TIPAKTHYECKH C/IeIaTh HUYEro HeJlb3s: C 0ObIYHBIMYU 3epKa-
niamu Bel He 0GHapykuTe HU Masiefiiero nericTBust. [To KpaiiHeit Mepe, st TaK
ZyMaio». DTOT OTBeT FOBOPUT O TOM, YTo ['epIl npezrionaras ocyliecTBieHYe
cBs13u Ge3 MPOBOJIOB KaK M3JlyueHHe U TIpreM HerocpeacTBeHHO HHpopMa-
ITMOHHOTO (HU3KOYACTOTHOTO) CUTHAJA.

1 [Hacm. c6. C. 82-109].
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1.3. Co3zaHue 3JIeMEHTOB
Oyay1iei cucTeMbl PaZiiOCBSI3U

ITonydeHHble T'epiieM pe3ybpTaThl i MOIIHBIN TOTYOK K TOMC-
KaM BO3MOXHOCTeH peanu3aiuu «6ecripoBOHOM CBA3U». [[Jisg 3TOTO
HY’XHO OBLJIO CO3/1aTh JOCTaTOYHO 3¢ PEKTUBHBIE 3JIeMEHTbI CUCTEMBI.
[Tepenaomee yCTpONCTBO HA OCHOBE KAaTYIIKU PyMKopda ¢ KOHCTPYK-
THBHO YCOBEPLIEHCTBOBAHHBIM Pa3psAHUKOM, IUTaeMoe OT raJjibBa-
HUYeCKOH 6aTapeu 4yepe3 IpepbIBaTesib, ObIJIO JOCTATOYHO JIeHCTBEeH-
HBIM, HECMOTPS Ha TO, YTO FeHepUpyeMble UM KoJieOaHUS 3aTyXalu U
MMeJId MaJlylo MOLIIHOCTb. [IprueMHOe YCTPOICTBO B ycTaHOBKe I'epuia
HY’)XHO OBIJIO 3aMeHUTH Ha 6oJiee 3¢ PeKTUBHOE, CIOCOOHOE YCTOHYH-
BO MIPUHUMATb ¥ PETUCTPUPOBATH cIabble CUTHAJBI. [[093TOMY aKTy-
aJbHOY 3aZlaueit cTaja MOUCK HOBOT'O BBICOKOYYBCTBUTENBHOIO IPU-
€MHOTr0 YCTPOWCTBA,

@®panny3ckuit ¢pusuk D. BpaHIU MPeANONKUT UCIOTb30BaTh S
perucTpanuy HajJudus 3JeKTPOMAarHWTHOTO M3JyuyeHHs He HCKPO-
BOYW MHAMKATOP, a CIeNaJbHbIA NPUOOP B BUJe CTEKJISTHHON TPyOKH
C MeTaJIN4eCKMMU ONUJIKAaMHU BHYTPH, Ha3BaHHBI UM <«paJUOKOH-
AyKTOpOM» (mIpoobpa3 Oyayiiero korepepa)'. [leiicTBHe <«paAuo-
KOH/IYKTOpa» OCHOBBIBAJIOCh Ha fIBJIEHUM Pe3KOro Iepexofia B IIpo-
BOZALllee COCTOSIHME MeTaJJIMYecKUX IMOPOIIKOB NPH O6JIy4eHun
3JIEKTPOMAarHUTHBIMU BoHaMu. Hezoctatkom npubopa Bpaniu sB-
JSANAaCh NOTEePsl YYBCTBUTEIHHOCTU MOCJIE OZHOPA30BOTO 00JyYeHUS
¥ HeyCTOMYMBOCTb OOPATHBIX MEPEX0Z0B MO/ BO3/IeCTBUEM CIydaii-
HBIX GAKTOPOB.

Anrnuiickunt yuensi O. JIogx npe 0K Ui UCIIOIb30BaTh Cllelualb-
HOe YCTPONCTBO /151 BCTPAXUBAHMA IOPOIIKA C L1eJIbI0 BOCCTAHOBJIEHU
4yBCTBUTEJILHOCTU <«PaAMOKOHAYKTOpa», cpabaTbiBaHUE KOTOPOro,
OZTHaKO, He 3aBUCEJIO OT HAJIM4YK A UM OTCYTCTBUA 37IeKTPOMAarHUTHOTO
n3nydenus. CBoeMy U300peTeHHUIO OH JJaJl Ha3BaHUe «Korepep». Tak xe
KakK ¥ paZiuOKOHAYKTOp BpaHnu, korepep ABAAICA TOJNbKO HHAUKATO-
POM Ha/lM4us 37IeKTPOMarHUTHOTO U3JlyYeHU s, He I03BOJIsAS A0CTOBep-
HO PeTUCTPUPOBATh IPMHUMaeMble CUTHAJIbl Pa3IMYHOMN 1IN TeIbHOCTH
¥1/VJIY UX [10CJIeJ0BATeIbHOCTH.

1 Hado 3amemums, umo nepevie pabomoi no npo8ooUMoCmiL nopoukos sene3a Gvinu coena-
Hot umanssuckum Gusuxom Gemucmoxnom Kansyecku-Onecmu mexcdy 1884-1886 ze.
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II. I30BPETEHMUE U TEPBLIE IIIATU PAZIO

(1894-1905)

2.1. A. C. TTonoB — co3zarenb epBon
B MUpe CUCTeMBI Pai0CBA3N

Anexcangp CrenaHoBu4 ITonoB poawics B cembe cBsAleHHMKA 4 (16) MapTa
1859 r. B ropuaLKoM cenennu TypbuHckue PynHuku BepxoTypckoro yesna
ITepMmckoii rybepHrn. OKOHYMI (PU3MKO-MaTeMaTudeckuil paxysnbrer Ile-
TepOyprckoro yHuBepcutera (1882). B 1882 r. 3amuTui AvccepTaiyio Ha
TeMy: «O IPUHIMIAX MarHATO- Y JMHAMO3JIEKTPUYECKUX MallVH MOCTOSIH-
HOTO ToKa». B 1883-1901 rT. npenozfasaj BbICIIYIO MAaTeMaTyKy, UMKy U1
37eKTPOTeXHUKY B MUHHOM oduiepckoM knacce (MOK) B Kpouirare,
B 1890-1900 rT. — B TexHMYeCKOM YYWJIMILE MOPCKOIO BEeJOMCTBA TaM e.
OnHoBpemMeHHO B 1889-1898 IT. B JleTHee BpeMsi 3aBeZlOBaJI IVIABHOM 2J1eK-
TpocTaHuyeir Huxeroponckou spMapku.

B konrie 1880-x rr., oz BiausiHueM pabot . MakcBesiia u 0co6eHHO
I'. Tepua, oH Ha4Yaj U3y4aTh JIEKTPOMArHUTHLIE sABieHusd. B 1890 r. u3-
TOTOBWJI aNNaparypy IJi 3KCIEepPUMeHTalbHBIX HCCIIeOBAaHUM, MpoYesn
CepUI0 JIEKIIUI O CBOMCTBaX 37€KTPOMArHUTHBIX BOJH U O CBA3U MEXIy
CBETOBBIMH U 3JIEKTPHYECKUMY fBJeHUAMU. OH cTan yOex/eHHbIM CTO-
POHHHKOM WZIer O BO3MOXHOCTH Iepefjaull CUTHAJIOB Ha paccTosiHue 6e3
npoBozoB. Hazio OTMETHUTB, YTO BCe UCCIeN0BATeNN, 3aHUMaBIINeCs IIPO-
GeMoli «CBsi3u 6e3 TPOBOZIOB», PACCMATPUBAIM €€ MCKIIFOYUTENTbHO KaK
«tenerpaduio Ge3 MPOBOZOB», B KOTOPOH AJIsA Iepefadydl MHGOPMALUH
HCII0JIb30BaJIach ObI a30yka Mop3e. B 3ToM ciy4ae curHasbl (KOPOTKUe U
TIPOZIOJIKUTENIbHBIE) OJDKHBI ObLIY NepefiaBaThCs B BUJE MaveK 3aTyXaro-
muX KosneGaHuii, BO30YXKIaeMbIX B HepefaTInKe—pa3psfHUKe KaTyIIKA
Pymkopda. ToBopsi coBpeMeHHbBIM SI3bIKOM, IIOTOK 3aTyXaloMuX Kojeba-
HUI MOZlyJMPOBAJICSA MOCBUIKaMu a30yku Mop3e. Vicronb3oBaHue Mofy-
JIALMY CHUMAJIO OTPaHIY€eHus], BbIIBUHYTHIE [epiieM B ero otBete ['yGepy.
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B cBoeii anmapatype B KauecTBe [lepeziatoliero ycrporictsa ITomnos npu-
MEeHWJI MOZIePHU3UPOBaHHbIN UM BrOpaTop Tepua. EMy yaanoch pemurhb
npo6yieMy HOCTPOEeHUs IPUEMHOT'0 YCTPOICTBA, CIOCOOHOTO NIPUHIMATh
¥l PErMCTPUPOBATh CUTHAMIBI PA3IMYHOM AnuTensHOCTU. «[Ipubop Ans 06-
Hapy)XeHUS U PerMCTPUPOBAHMUSA JJIEKTPOMArHUTHBIX KOJIeOaHHiT» BKIIIO-
qaJs B ce0s1 YyBCTBUTENBHBIN K 3JIEKTPOMAarHUTHBIM BOJIHAM 3JIEMEHT —
«pafuoKOHAYKTOp» (korepep) Bpanmu-Jlomka. B 1memb c kxorepepom
ITomoB BKJIIOYMI pesie, obecrieunBaBliee MOAKIIOYEHNe UCTIONTHUTEbHO-
IO yCTPOMCTBA — 3JIEKTPUYECKOTO 3BOHKA, MOJIOTOYEK KOTOPOTrO yAapsl
OZTHOBPEMEHHO M0 Yalllke 3BOHKA U M0 TPYOOUKe Korepepa, BCTPAXUBAsSA
ONWJIKM ¥ BOCCTAHABJIVBAsl YyBCTBUTEJLHOCTH IPHOOpA IOCTIe mprema
Ka)k7loro curHaza. [Ipumemmii CurHaa CcTeMa peruCcTprupoBaa npepel-
BHUCTBIM 3BOHKOM COOTBETCTBEHHOM AJIUTEIbHOCTH.

[ToroB mpoBeJs KPOMOTIKUBYIO PabOTy MO KMCCJIeIOBAHUIO CBOWCTB
pas3JMyYHBbIX MaTepuasoB (IOPOIIKOB, MeTaJlJN4ecKUX OIWJIOK, CBUH-
1I0BOW APO6H ¥ Tp.), JOGUBIINCH 3HAYUTENBHON 4yBCTBUTEIBHOCTU
IIPY JOCTATOYHOM TIOCTOSHCTBE KOorepepa.

Becnoit 1895 r. TTomoB ¢ nomorsio accuctenta I1. H. PribkuHa mpo-
BOJMJI ONBITHI 10 Nlepefiade U IPUeMy CUTHAJIOB Ha pacCTOSHUM 710 64 M
B casly MunHOro odurepckoro kiaacca. IIpy 3ToM B KauecTBe aHTEeH-
HBI 717151 IOBBIIIEHN A YYBCTBUTEIbHOCTY IPUEMHMKA UCIIOIb30Bajlach
BepTUKaJbHas IPOBOJIOKA JJIMHOI 2,5 M.

Ha 3acepanum ®usmdeckoro otzneneHuss Pycckoro ¢usmko-
xumuyeckoro obiectsa (P®XO0) 25 ampens (7 mas) 1895 r. Anexk-
canzip CTemaHOBUY MPOYUTAJ HOKJIaZ 00 M300peTeHHOW UM CHCTeMe
cBsI3¥ 63 IPOBO/IOB U ITPOJIEMOHCTPUPOBAJ BO3MOXKHOCTh Tlepe/iaBaTh
Y TIPUHMAMATh KOPOTKMe U IPOAOJIKUTeNbHble cUrHajbl. MHopMa-
1M 0 IOKJIa e Oblyia HameyaTaHa B ra3ete «KpOHIITaATCKUN BeCTHUK>
30 ampens (12 mas) 1895 r. u B XKypuane POXO (1895. T. 27, Boim. 8).
[TosmHOCTRIO JOKA/ 661 ony6inkoBaH B JKypHuane POXO (1896. T. 28,
BBII. 1), B COKpallleHHOM BUJle — B KypHaJax «DJIeKTpUYecTBO» U «Me-
TeopoJyiorndeckuil BecTHUK». JKypHan POXO umen MexyHapoAHYIO
pacchbUIKy. AHHOTAlMsA JaHHOW CTaThy OblJIa epeBe/ieHa Ha OCHOBHbIE
eBpoOmeiicKye SA3bIKU (AaHITTUUCKYA, QPaHIy3CKUi 1 HeMelKuit). Co3-
IlaB KOrepepHbIN NprueMHUK, [I0N0B MOCTPOUI NIepBYI0 B UCTOPUHU CH-
cremy 6ecripoBOZiHOH cBsi3U. Ha MOMEHT co3aaHus ero cxema obazana
MHPOBOI1l HOBU3HOM.
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I[Ipu ucnibITaHUAX ObIJIa OOHAPY)KeHA YYBCTBUTEIBHOCTD IPUEMHHU-
Ka K aTMocdepHBIM paspanaM, U IIoNoB CKOHCTPYUPOBAJ CIelHab-
HbII IprOOp, M03/1HEe HA3BAHHBINA «I'PO300TMETYMKOM», VISl TIpHeMa
3JIEKTPOMarHUTHBIX KoJieOaHWi aTMOC)epHOro HpPOUCXOXKIEHUsS C
aBTOMATHYeCKO# 3aMKChi0 HAa GYMaKHYIO JIEHTY CAMOMMUIIYIIEro Ipu-
6opa. C utoisi 1895 . r[p0300TMETIHK MCTIOTH30BAJICS ISt METEOPOJIO-
TUYecKuX HabironeHuid B JlecHOM UHCTUTYTe B [leTepOypre u Ay u3-
y4eHHs1 aTMOCQepHBIX IOMeX paZiuonpueMy B jabopaTopr MUHHOTO
odunepckoro knacca B Kpoumrazre.

PesynbraTsl uccnefoBanuil 1895 r. HaIIIM CBOe OTpa)keHUeE B CTa-
The «[Ipubop ass 0GHAPYKEHUS U PErMCTPUPOBAHUS STEKTPUUECKUX
KoJIe6aHUI»!.

ITOCKOJIBKY MPU MOCTYIJIEHUH Ha CyXO0y B TeXHIYeCKOe yYunuiie
Mopckoro BegomctBa A. C. ITonoBa fan KiATBeHHOe 0053aTesIbCTBO
0 HepasIJlallleHWW CBeleHWH, MpeJCTaBIAIIUX BOEHHYI0 TalHY, TO
nocJie okjaza B sHBape 1896 r. 0 CO34aHHON UM CHCTeMe Nepefayu
curHayioB 6e3 MPOBOJIOB Ilepesl YMHAMU MOpPCKOTo BeJJOMCTBA My6JIH-
Kaluii mo 3TomMy Bompocy y ITonoBa He 6bLI0, OHAKO PabOTHI B 3TOM
HaNpaBJIeHUU BEJIUCh.

B mapre 1896 r., ucnonb3ys nepejlaTivK CBOeil KOHCTPYKLUU, pa-
IOWOTIPUEMHUK U TejerpadHbiil anmapaT Mop3e, I[TonoB ocyIiecTBUm
nepesauy u npueMm cioB «Heinrich Hertz» a36ykoit Mop3e mexny 371a-
HusimMu [leTepOyprckoro yHuBepcuTeTa Ha pacctosinuu 250 M. B mapre
1897 r. B MopckoM cobpanuu KpoHImTasTa OH IpOYUTan Jeknuo «O
BO3MOXHOCTH TeserpapupoBaHus Ge3 MPOBOZOB», COMPOBOX/AS ee
HarjasAHbIMU ONbITAMH.

BecHoii 1897 1. oH coBMecTHO ¢ accucteHTOM II. H. PIGKUHBIM
nobuics ycTOMYMBON paauoTesnerpadHOil CBSI3M Ha PACCTOSTHUU
600 M mMex iy 6eperom u Kopabisimu B KpoHIITAaATCKOM raBaHu, jie-
TOM — Ha PaCCTOSIHUU 10 5 KM MeXy Kopabusamu. IIpu 3ToM B xo7e
UCTIBITAaHUH OBIJI0O 0OHApyXKeHO OTpakeHUe PaAMOBOJIH MOCTOPOH-
HUM MeTaJIJTNYecK1M TeJloM (KopabJeM), IoNaBIIUM Ha IPAMYIO JIH-
HUIO MEX/Y IepefaTuNKOM U IPUeMHUKOM, YTO HAIIJIO OTPaKeHHe
B oT4eTe 06 onbiTax 1897 r. B manbHeiiniem [10MOB MpeTIoOkK U CIO-
cob ompe/ieneHKs HalpaBJeHNUs HA UCTOYHUK 3JIEKTPOMAarHUTHOTO
W3JIy4eHUs.

1 [Hacm. c6., C. 158-171].
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B 1897 r., ye mocJie IOSIBJIEHUS B MI0JIe 3TOTO rozia tHGOpMaLuu o
nony4yeHuu I. MapKkoHU naTeHTa ¥ paCKPLITUM TeXHUYECKOU CYyTH ero
n3o06perenus, [TomoB mpoyes ps/ JIEKL¥ii 0 BO3MOXHOCTH Tesierpaduu
6e3 MpoOBO/IOB.

B 1898-1904 rr. Anekcanzp CTenaHOBUY KOHCYJIbTUPOBaA ppaH-
IIy3CKOTO MHXXeHepa U Biajesblja MaCTepPCKoi puandeckux npubo-
poB B ITapuxe D. [[tokpeTe, HauaBIIero NpoOM3BOACTBO pafinoania-
paTypsl o cxeme ITomoBa Ays1 BOEHHO-MOPCKUX ¢pyioToB OpaHunu u
Poccuu. B mae 1899 r. [TonoB nepejan emy 3aka3 poccuickoro Mop-
CKOTO BeJJOMCTBA Ha TOCTaBKY 25 KopabebHbIX pafuoTeserpagos B
Te4yeHUe 5 JIeT.

Jna yBenndyeHus JajlbHOCTU CBA3U B aBrycre 1899 r. Ilonos npu
NoAfepXKe HadaJbHUKAa Bo3gyxomnaBaTenbHoM IKoabl A. M. Ko-
BaHbKO IIPOBOZAXIJ B Bo3zyxomniaBarenbHOM napke 1oz IletepOyprom
OIIBITHI 110 PaZANOCBA3H C MCIOJIb30BaHNEM BBICOKONIOJHATON aHTeHHEI
B BUZIe TIOKPBITOTO MeTaynndeckoil ¢ponbroit BozayurHoro mapa. Oce-
Hbi0 1899 1. A. C. IToroB u I1. H. PeIGKUH TPOBEJIH OOMIUPHBIE OMBITHI
Ha cyziax YepHOMOPCKOTo ¢JI0Ta, MOJTYYUB AaJTbHOCTH 1eHCTBUS Pasiu-
oreserpada 6osee 30 kM.

2.2. Pa6otbl I'. MapkoHU

OpHoBpeMeHHO B Utanuu, a ¢ 1896 r. B AHr/iMu, NpoBOAUII NO-
nob6HOTrO pozna onbIThl I'ynbensmMo Mapkonu. OH poauscs B Tanuu
B 1874 1. B 6GoraToii cembe. OTell ero ObIJ UTATbSHCKUM 3eMJIeBJIa-
JenbleM, a MaThb NPOUCXOJMJA U3 CeMbU NPOU3BOAUTENIEN BUCKHU
B AHrnuu. [Io OKOHYaHUU IIKOJbI OH NOCTYNUJ B YHUBEPCHUTET,
r7ie IeKIu yuTaj npopeccop BonoHckoro yHuBepcutera AyrycTo
Puru, HayyHble HHTEPeChbl KOTOPOTO OBIJIY CBSI3aHBI C 3JIEKTPOMaAr-
HeTu3MOM. B cenTsiOpe 1895 1. MapKoHM HavyaJi 9KCIIePUMEHTHI C afl-
nmapaTypo¥ Ay ocylnecTBieHUs 6ecIpOBOAHOM CBsI3U, HO HUKAaKUX
JIOKYMEHTaIbHbIX CBU/IETEILCTB 006 3THX 3KCIIePUMEHTAaX U UX pe-
3yJbTaTax, KpOMe BOCIIOMUHAHUY He BIIOJIHe HaJle)XHbIX CBUJeTe-
neii, He cymecTByeT. [TonbiTka MapKkoHU 3anaTeHTOBaTh B Mtanuu
CO3/JaHHYIO UM CUCTeMY OecrpoBOJIOYHOM Tenerpaduu He nNpuBesa
K ycrexy. CymecTByeT MHeHUe, 4To A. Puru, 3HaBmui o paborax
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ITonoBa U mepenuchbIBABUIMUCA C HUM, BOCIPENATCTBOBAJN 3TOMY.
B Hauane 1896 r. MapkoHu nepeexas B AHIJIMIO U B MIOHe 1896 T.
1oziaj 3asABKy Ha ITaTeHT. Yepe3 ro, B uioie 1897 ., OH OJIy4uJI na-
TeHT N2 12039 — «VYcoBeplieHCTBOBaHUE B llepejade dJIeKTpuye-
CKMX UMIYJIbCOB ¥ CUTHAJIOB B allllapaType AJfA 3TOr0». B TeyeHue
3TOr0 BpeMeHHU OH MHTeHCHBHO COBepIIeHCTBOBAJ CBOIO alnapary-
Py € IOMOIIBIO MHXeHepoB IoyToBOrO BegomcTBa Benukobpura-
HUU, B pe3ysbraTe 4ero B 1897 r. eMy yz1anoch J0OUTHCS AaIbHOCTH
cBs3U 10 16 kM. B aTOM xe rozy 6bi1a o6pa3zoBana «Komnanus 6ec-
npoBosiouHoro tejerpadpas (Wireless Telegraph C°), mpuoGperimas
maTeHT MapKoHH, B paMKaX KOTOpoi MapKOHU NpoJojxal Aajb-
HelIyo paboTy Haj cUCTeMaMu pafguocBa3u. B konme 1901 r. oH
3asBUJI, YTO UM OblJIa yCTAHOBJIEHA CBA3b (OAHOCTOPOHHAA) MEX/Y
[Monabio B KopHyasce (3amajHasi OKOHEYHOCTh BeMKOOPUTAHIH)
u CeHT-II’)koHOM Ha ocTpoBe HbiopayHzaneH 1 (OKOJIO BOCTOYHOIO
6epera Kanazer). Y3uaB 06 aTom, Hukosna Tecsia 3asiBuJI, 94T0 Map-
KOHU ucnonb3oBan 17 nmpuHaanexamux emy (Tecna) maTeHTOB.
B noxnane 06 uzobperennu Mapkonu setom 1897 T. TaBHBIN UH-
xeHep TenerpadHoro BegomMcTBa Bennkobpuranuu B. ITpuc ckasam:
«I'. MapKOHU He cies1a HU4ero HoBoro. OH He OTKPBIJ KaKUX-TH00
HOBBIX JIy4€l; ero nepejaTyuK CPaBHUTEIbHO HE HOB, €ro IpueM-
HUK OCHOBaH Ha Korepepe Bpaunu. Konym6 He usobpern siina, HO
MOKa3aJ, KaK ero MoCTaBUTh Ha OCTPHIM KOHell. MapKOHHU, NMOJIb-
3yAChb M3BECTHBIMU CpPeJCTBAMM, CO3HaJl «3JEeKTPUUECKUU Tiasy,
Goslee TOHKHUI, 4eM BCe U3BECTHBIE 3JIeKTPUYECKUe UHCTPYMEHTHI,
U HOBYIO CHCTeMy Tejerpaduu, KoTopas cfenaeT JOCTYIHBIMU 0
CHUX IIOp HejocAraeMble MecTa». [IonbITKM MapKOHU IOJIYYUTH Na-
TeHThl B CIIA, ®panuuu, lepmanuu u Poccuu ObIIM HeyoavHBbI.
OnHaKo ero BKJaJg B pa3BuUTHEe «BeCcpPOBOJIOYHOU CBSI3U» HeNb-
351 HeJJOOLleHNBaTb. MapKOHM OBIJI NPEKPaCHBIM <«MeHeJXepoM»
U CIOCOOHBIM MHXEHepOM, M 3a CBOIO JOJTYI0 XXHU3Hb (OH yMep
B 1937 r.) ycmes MHOrO CAeiaThb AN Pa3BUTUA PaAUOTeXHUKHU.
B 1909 r. emy, BMecTe ¢ HeMeluKuM yueHbIM Kapiom @epaunanzom
BpayHoM (co3zaTesieM 371eKTPOHHO-TY4eBOM TPyOKY U KPUCTATIIU-
4eCcKOro JieTeKTopa), Obia npucyxaeHna HobeneBckasi mpeMus mo
¢u3uKe — «KakK MpU3HAHUe MX BKJIaZa B pa3BUTHe O6eclpoBOJIOY-
HOM Tenerpaduns.

28



KPATKUI OB30P PA3BBUTUS PAOVUOCBA3U
I11I. HAYANBHBIN TEPUOJ PA3BUTUS PAIMIOCBSI3U

(1906-1910)

3.1. Havasio mpakTru4ecKoro
UCTIOJIb30BaHUsA PaInOCBA3U

B 1899 r. A. C. ITonoB pa3paboTan AeTeKTOPHbIA MPUEMHUK TeJie-
rpadHBIX CATHAJIOB HAa CJIyX, TaK Ha3bIBaeMblid TesedOHHbIA MPHEMHUK
merenn (IeTeKTOPHBIN 3PeKT OTKPHIT ero momoiHukamu I1. H. Poi6-
kuHbIM U [I. C. TpoHLKUM), U BriepBble UCIOIb30BaJ ero (Mpy y4acTHu
I1. H. PeiGkuHa 1 MOpcKux oduriepoB A. A. Pemmeprta u Y. 1. 3aneBcko-
r0) Ha paguoNMHUK JJIMHON 47 KM, mocTpoeHHOM B 1900 r. 1714 BeleHUA
aBapMIHBIX paboT Ha GpoHeHocue «[eHepan-agMupan AMpakCUH», CeB-
1IeM Ha KaMHH y octpoBa T'ornany B @uHckoM 3amuBe. 3a 3 Mecsia pabo-
ThI 110 JIMHUK ObLTO epenaHo 440 paguorpamm (cBbiire 10 THICSY CTIOB).

ITo pe3ysbTaTaM 3TOM OIepalMy anapaTypa 6ecpoBOJIOYHOTO Telie-
rpada Obuta MpUHSATA HA BOOpPY)XeHHe Kopabieit poccuiickoro ¢uoTta.
IToroB ObUT Ha3HAYEH OTBETCTBEHHBIM HAOMIOAIOMINM 32 BOOPY)XEHHEM
Kopabieii pioTa cpeficTBaMU OeCIPOBOIOYHOM Teierpadum.

B 1900 r. A. C. ITonoB moay4yua naTeHThl B BelukoOpUTaHUU <«HA
yCOBepIIeHCTBOBAaHKE KOrepepoB Juisl Teslerpaduu U TeepOHUN» U BO
®panyy «Ha TeseOHHBIN PUEMHUK Jemnemn», B 1901 r. um 6bL1 m0-
ny4eH natedT B Poccun. B 1899-1904 rr. paguonprieMHUKY 3TOTO TATA
nozi Mapkoi «ITonoB—/l1okpeTe» Bblyckanuch B Poccun n @paHnyu.

OTneNbHBIM MYHKTOM TIaTeHTOB OBLIO OIKICAHME JIeTeKTOpa — KOHTAKTa
«yTOJIbHAA lIaiiba — MeTaJUIYecKre UIVIbl» (TIOJyTIPOBOAHMKOBOIO IUO/IA B
CcoBpeMeHHOM npezcTaByieHnn). Takum 06pa3zom, 1900 . MOKHO CUMTaTh Ha-
YaJIOM IIPAKTUYeCKOTO MCII0/Ib30BAHUSA PaMOCBSA3U. B TOM Xe rofly of] pyKo-
BozcTBOM [lonoBa co3zaHa papmomacTepckas B KpoHirazare — nepBoe npeq-
IpUATHE OTe4eCTBEHHOM paauONpPOMBIIUIEHHOCTH, OPraHU30BaHbl KYpChl
ZU7151 IOATOTOBKY paffioTesIerpadrcToB, pa3paboTaHbl IPOrpaMMbI 3aHATHH.
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B mae 1900 r. B MOK Havasochk npenofaBaHye paguoTenerpagpHoro
nena. B 1901-1905 rr. TlonoB, craBiuii mpodeccopom GU3MKU DjieK-
TpoTexHUYeckoro uHctutyta (DTH), pazpaboTtan psifi KypcoB IO pajyo-
TeXHHKe, CO3[aJ paaruonabopaTopyio, PyKOBOAWI PaboTO acnupaHTa
C. 4. Tudmmuna no paauorenrepoHMpoBaHUIO (Tiepeiade MO PaaUo 3BY-
KOB Pe4d ¥ My3bIKH), KOHCYJIbTUPOBAJ BOEHHBIX U IPaXXAaHCKUX CTIeln-
aJIMCTOB 110 BOIpocaM OecripoBOJIOYHOU Teerpaduu. B aBrycre 1903 r.
B COCTaBe POCCUICKOH fiesleraliu (4 4esoBeKka) OT MOPCKOro BeJOMCTBa
y4acTBOBAJ B IIEPBOW MeXIyHAPOAHOU (IpeABapUTeNbHON) KOHdepeH-
UM TI0 BOIIPOCAM perjiaMeHTaluy paboThl paAuOCTAHIUI, TIPOXO/HB-
meii B Bepnune.

I'paskiaHCKOMY MCIIOIB30BAHUIO PaANOCBA3U B Poccuu cTanu ynensaTh
BHUMaHue B Hayase XX B. C 1904 r. ITomoB akTUBHO paboTai ¢ dpupma-
Mu «AO Pycckue anekTpoTexHUYeckue 3aBozbl «CuMeHC U I'anbcke» U
repmMaHckum O6miecTBoM GecrpoBosiouHoii Tenerpaduu «Telefunkens,
NPU3HABIIMMK 3HAaYeHHe ero el M OpraHu3oBaBIIMMU B IletepOyp-
re «OTzeneHrie 6ecpoBOJIOYHOM Teserpaguu Mo cucTeMe mpodeccopa
A. C. TlonoBa u ob1iectBa 6ecripoBosiouHoi Tenerpapuu “Telefunken”s.

B okTsa6pe 1901 r. mo 3aka3y KomuTtera noHckux rupi [1onos u Pri6-
KVMH NOCTPOUJIN PaAUOJINHUIO B YCThe peKu JI0H C 11eJIbIo 0llepaTUBHOTO
nHbOpPMHUPOBaHUs 06 YPOBHE BOABI A/t 0becriedeH st 6e30macHOro cy-
J0XOACTBA Mexy TaraHporckum peizioM u noprom PocrtoBa-Ha-ZIoHy.
MeHee yna4HON OKa3ajach MOCTPOEHHAS NMOYTOBO-TejerpadHbIM Be-
noMcTBoM B 1902 r. nuHUA paguocBA3u MexAy XepcoHoM u Tonon
ITpuctanbio (ee COTPYAHUK, He UMEBIIUY ONbITA, He CyMeJl HalaJuThb
YCTOWYMBYIO CBsi3b). B KoHIe 1906 T. cTaHIMK ObLIN 3aKPBITHI, @ UX
uMyIecTBo nepenasHo B OTU. B 1904 r. Hauaiu JelCTBOBATh pajuo-
crannuu B C.-Iletepbypre (Ha KpecToBCKOM OCTpOBe, MOCTPOEHA MO
Habmonenuem [omnosa), B Opanuen6ayme u CecTpopelike, OCHaIIeH-
Hble annapaTaMy, NPUOOpeTeHHBIMU C pa3peleHuss MuHHCTEpCTBA
BHYTpeHHUX e B 'epManuu u @paHLuy, <A1 03HAKOMIIEHUA C HUMU
MIOYTOBO-TeJierpapHbIX YMHOB». Ha mpoBe/ieH1e OMBITOB ObLIO acCHT-
HOBaHO 20 ThICSY py6IIei.

[lepBblii  ONMBIT 6GOEBOrO MpPUMEHEHUs CHCTeM PaAUOCBA3U
A. C. TlonoBa 6bLT MOJy4YeH B xofie Pyccko-simOHCKOW BOWHBI 1904-
1905 rr. Bce GpoHEHOCHBI U Kpeiicepa, y4acTBOBABILINE B Hell, UMeJH
pajMOCTaHLIUY, [IBe CTAHIMM OBbLIM CMOHTHUPOBaHBI Ha Oepery (Bce-
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ro 6bLI0 ycTaHOBJEHO 20 cTaHIMI cucTeMbl I10MOBa, M3TOTOBJIEHHBIX
¢upmoii Jrokpere u KpoHmraaTckoil MacTepckoit). 9 mapra 1904 1. B
[TopT-ApTyp npubbLn Bute-aamupan C. O. MakapoB, Ha3HaYeHHBII KO-
MaHZAYIIUM TUX00KeaHCKOU 3cKagpou. 20 MapTa OH OTZAaJ BOIIeANINHA
B UCTOPUIO ITpuKa3 N? 27, onpeenuBIINi TIPAHLHUILI UCTIONb30BAHUA
pazvo Ha BoiiHe. Ha mepBblIii IJ1aH BBIABUTAJIOCH COOJIIOZEHYE CKPBITHO-
ro panuooOMeHa U BelleHUe pafinopa3BefiKu. MOIIHbIe PaJUOCTaHIN
3onotoii roper (TlopT-ApTyp) 1 GpoHeHocua «Ilobena» co3naBanu uc-
KYCCTBEHHbIe TIOMeX¥ paboTe AMOHCKUX PaJMOCTAHLMA, IbITABIINXCSA
BeCTH KOPPEKTHPOBKY OrHs npu o6¢cTpenax [TopT-ApTypa.

ITpu nozarotoBke 2-i TUXO0KeAHCKOU 3CKapPhI K NOX0AY Ha JlanbHUiA
BocTok a5 ocHameHus Kopabieil ObUIM 3aKa3aHbl 25 PafiMoCTaHLIUM
¢upme «Tenepynken», 12 paguocranimii KpoHIITaATCKON MacTepcKoi
(nns1 MuHOHOCHEB) U 2 IpuoOpeTeHbl Y GupmMbl MapkoHu. PaboTsl o
VX YCTaHOBKe BEJIMCh B CIIelIKe, IIePCOHAN He ObUT Ha/yiexamumM oopa-
30M 00yueH. 15 okTsi6pst 1904 r. 2-s1 TUXOOKeaHCKasi 3CKaJpa BbIIILIA U3
JIu6aBbl. B yTu pa3pabaThiBaanch MHCTPYKLUY 1 IPABHJIa TPUMeHeHHUs
paziuoanmnaparypsl, IpoBOAUIOCH 0OydeHHe pajuoTeerpagucTos, ze-
JIAJIACh TIONBITKY TOZIePXXUBATh PAMOCBA3b MeXY KOpabiamu. 8 Mas
1905 r. Ha 3CcKazipe NPUHSAIM [0 PAfUO COOOIIeH e O IPUOIKeHNHN 3-i
TuX00KeaHCKO# acKazipbl. 26 Mast 1905 . 06berHeHHAS SCKapa MOzI0-
1wta k Lycumckomy nponuBy. [1o MHTEHCMBHOMY Pai000MeHy ITOHCKUX
KopabJieii cTaJio SICHO, YTO MPOTUBHUK OGHAPYKIUI ee ¥ TOTOBUTCS HaHe-
ctu yaap. Komanaup kpeiicepa «Ypas» 3apocui paspelleHys aiMupana
3. I1. PoXeCcTBEHCKOTO MYCTUTD B XOJ] CBOW MOLIHBIH NepefiaTInK, YTOObI
MelIaTh HeNpUATeIbCKOMY PaZiio0OMeHy, HO KOMaH/YIOIUA pa3pele-
HUA He fai. Ha Apyroii ieHb € yTpa Ha POCCUMCKOM 3CKaZipe BCe CUTHAJIBI
TepenaBaarCh TOJBKO C IIOMOIIbIO CUTHAIBbHBIX (IaroB, B TO BpeMs Kak
STMOHCKUI QJIOT aKTUBHO MCMOJIb30BaN paauoTenerpad. B xone camoro
LlycHMCKOro CpaXeHUs POCCUICKUe KOpabyy MOYTH He HCIONb30Bajl
PaIMOCBSA3b: OT COTPSICEHUH, BBI3BAHHBIX CTPEJIbOOI U NOTalaHUSIMU He-
NpUATEIbCKUX CHAPAIOB, peryI1poBKa IpMeMHUKOB HapyLIUIach, pajiio-
pyOKH, He MeBIII¥ie 6GPOHEBOM 3aIIUThI, IPY 0O CTpPeJie BBIXOAMIIA U3 CTPOSI.
B pesynbTare poccuiickas 3CKajpa JUIIWIACh yIpaBieHus, u3 37 Ko-
pabiiei, IMeBIINX PaAUOCTAHIINY, 28 MOTHOIM UK 0Ka3aJIMCh B IUIEHY,
3 mpopBanuch BO BnaaMBOCTOK, OCTaJbHBbIE ObLIM WHTEPHUPOBAHBI B
HeWTpalbHbIX NOPTAX.
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Eme xyxe 00CTOSNIO [1€JI0 C HCIOJb30BAaHMEM PajMOCBA3U A
ynpasieHus B apMmuu. CyXomnyTHbIE BOMCKA K Hadajy BOMHBI BOOOIIe
He MMeJi PaZioBOOpYKeHus. M TONbKO B XOJile BOEHHBIX [elCTBUU
Ha JlanbHeM Boctoke B C.-IleTepbypre moj pyKOBOACTBOM KalHMTaHa
U. A. JleonTbeBa 66111 chOpMUPOBaHbI 1Be BocToOuHO-CrubUpCKue uc-
KpoBble (pazuoTenerpadHble) POTHI, KOTOpPble MPUOBLIK Ha JlaJbHUM
Boctok B Mae 1905 r. Kaxxzas poTa umesna 6 [eHCTBYIOIMX U 2 3amac-
HBIX CTAHLUH, 3aKYIJIEHHBIX Y upMbl MapKOHM W IpeAHa3HAYAB-
IIMXCs 7151 CBS3U mTaba [JTaBHOKOMaH/YIONIEro co mTabaMu apMHuii
¥ OT/JIeJIbHBIX OTPAZOB. C IOMOIIBIO 3TUX CTaHIMIA OBITIO OpPraHU30Ba-
HO 6 PaIMOJIMHUY MPOTAKEHHOCTEIO OT 25 10 80 kM. B utone 1905 r.
BBeZleHa 0JDKHOCTb HayaJIbHUKA pafuoTenerpada npu [maBHOKOMaH-
nytomeM. OTBIT UCIONb30BAaHUA PAJUOCBA3MU B CYXONYTHBIX BOMCKAX B
KOHIle BOWHBI TIOATBEPMI 11eJ1ecO0OpPa3HOCTDb ee IPUMeHeHus B Goe-
BbIX ycsoBusAX. ITocie okoHUaHUS Pyccko-AMOHCKON BOMHBI IPOJOJ-
JaJIOCh YKpeIlJieHre apMeiicKOM paJuoCB3y.

3.2. icKkpoBas TexHuKa

Hauunas c axcnepumeHToB I'eplia, B TeyeHre Ha4aIbHOTO Nleprofa pas-
BUTHUS GeCIIPOBOJIOYHON CBSA3H, B KaueCTBe MepefaTirKa MCII0Ib30BaICsa
VICKPOBOW pa3psiTHUK, MUTaeMbIi KaTyikoi Pymkopda. [I0CKObKY HcKpa
TpeZCTaBIseT OO0 MOCTeN0BaTeIbHOCTh KOPOTKUX UMITY/IBCOB, TO TOK,
BO30Y’KJaeMblil B aHTeHHe, IMeeT ZI0CTAaTOYHO IIMPOKUI CIIEKTP, IUPHHA
KOTOPOTO MOXeT OBITh OrpaHUYeHa TOJBKO Pe30HAHCHBIMH CBOWCTBAMU
anteHHbl. Hemenkuii pusuk K. @. BpayH, 6yaymuii HoGeeBCKuii aypear,
TPEeZJIOXII BO30YXAaTh aHTEHHY Yepe3 CHCTeMy CBS3aHHBIX KOHTYpOB. C
COBPEMEHHO¥ TOYKH 3PEHUSI, 3Ta CUCTeMa IPe/ICTaBJIsiia 060 MOJI0COBO
bubTp, NPONYCKaBINMIA B aHTEHHY TOJIBKO 4acThb CIeKTpa. [lepefaTdnku
110 cxeMe BpayHa 03B0oIMIN 3HAYUTENBHO YBEIUYUTD JaJIbHOCTD CBA3U.

OnHako MCNOJb30BaHME MPOCTBHIX pa3pAJHUKOB BBUAY WX HU3-
Ko addexTuBHOCTH (OOJbIIME TMOTEPU TPH BO3OYKAEHUU HCKPBHI,
GosnblIoe BpeMs ralleHHs] HUCKPbI) TOPMO3MJIO AajibHellliee pa3BU-
THe TeXHUKM mepenadyu. B 1902 r. Hemerkuii ¢pusuk Makc Bun mpej-
JIOKMJI HUCIIOJIb30BaTh Pa3pAAHUK U3 HECKOJbKUX IOCJIeA0BATEIBHO
BKJIIOUEHHBIX NCKPOBBIX IPOMEKYTKOB. DTO O3BOJIMJIO CYLIeCTBEHHO
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YMEeHBIINUTb BpeMs ralieHus UCKPhI U TOTepH B aHTeHHOH Lienu. Belio
TaK)Xe MPeJJIOKeHO MUTATh ePBUYHYI0 0OMOTKY KaTyiiku Pymkopda
OT reHepaTopa IepeMeHHOr0 TOKa C 4aCTOTOM NOPsIIKa HECKOJIBKUX CO-
TeH repii, 4YT0 06ecreynBaIo «MOAYISALUIO> lepeflaBaeMOro CUTHaIa U
6osee KOMOPTHBIE YCIOBUS TTpreMa CUrHaioB. Takue mepefaTiuku
NOJy4YUJIN Ha3BaHUE «PaJUOCTAHIMKI CO 3ByYallleidl UCKpoi». [Ipyrum
croco6oM OBICTPOro rameHusi paspsja CTajao UCIOJIb30BaHME Bpa-
IAIOMUXCS Pa3pALHUKOB, 3anaTeHTOBaHHBIX B CIIIA y4yeHBIM U U30-
operaresnem Hukonoi Teca B 1896 r. Takoii pa3psiiHUK Mpe/CTaBIISAI
co60¥ MeTaJINYeCcKUi AUCK ¢ 3y6I1aMu, BpallaBIIUCs OTHOCUTEIbHO
IBYX HeMOJBM)XHBIX MeTaJJIN4eCKUX KOHTAKTOB, PAaClONI0KeHHbIX Ha
JIMHUY, IPOXOASAIel Yepe3 0Cb JUCKA. 37leCh UMeJoCh Ba UCKPOBBIX
IIPOMEKYTKa: MeXAY HeNOABW)XHBIMU KOHTaKTaMH U AMaMeTpajibHO
IIPOTUBOMOJIOXHBIMU 3y0OIIaMU JIMICKa, HAXOASNIMMUCS B JAHHBIA MO-
MEHT OKOJIO KOHTaKTOB. ['allleHre UCKPBI IPOMCXOJMIIO 3a CYeT Obl-
CTPOTO yBeJW4YeHUs [JVHBI UCKPOBOTO IPOMEXYTKa IPU BpallleHUU
nucka. Takue pa3pAJHUKY HAallJIUM IIMPOKOoe NnpuMeHeHue. OHAKO B
Hayasie XX B. Ha IOBeCTKY JjHA BCTaJjia Iepesiaya 3BYKOBBIX CUTHAJIOB
(mpesxzie Bcero peueBbIx). [IONBITKY UCIOIb30BaTh AJI 3TOTO UCKPO-
BYIO TEXHUKY ObLIM IpeIIPUHATHI B Poccuu U B Ipyrux cTpaHax. Ilox
pykoBozcTBoM A. C. ITomoBa ero acnupantoMm C. f. JIudmuiem 6oL
pa3paboTaH TeseOHHBIN IPUEMHUK, B KOTOPOM MOCBUIKY 3aTyXalo-
IIUX 3JIEKTPOMAarHUTHBIX KOJeOaHWi MOZAYIMPOBAJICh 3BYKOBBIMU
curHanamu. Crioco6 6ecnpoBoiHOrO TeaepOHNPOBAHHUH C IEMOHCTPA-
nMel nepeziauy 3BYKOBBIX CUTHAJIOB HAa PacCTOSTHME 2 KM ObLI J10JI0-
’eH Ha TpeTbeM BCepOCCUICKOM 3JIeKTPOTeXHUYeCKOM cbe3zie. [Jasb-
HeIero pa3BUTHA 3TU pabOTHI He NMOJTYYHIIN, HAYMHAJICS [IePeXO0f Ha
TnepesaTunNKy ¢ He3aTyXaloMU KolebaHuAMH.

3.3. lyroBas TeXHUKa

DrexkTpuyeckas Ayra Obuta uzobpereHa B 1802 TI. PYCCKMM y4YeHbIM
B. B. IleTpoBbIM.

[TepBble TeXHUYECKUe TPUMEHEHUs AyTH ObLIN CBA3aHBI C CUCTEMa-
MM 3JIEKTPHYeCKOro ocBemieHusi. OfHUM U3 COMYTCTBYIOIIUX SBJIEHHI
B TAKUX CHCTeMax SIBJISJICS 3BYK, CO3/laBaeMblil yroii npu ee pabore.
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YacroTa ero HaXoAuJIach B CIEKTPE 4aCTOT, BOCIIPUHUMAEeMbIM 4eJloBe-
YeCKUM YXOM, U BbI3bIBaJjia y Jiloflell HeNpUATHbBIe omyieHus. [TonbiT-
KU yOpaTh 3TOT 3BYK MJI CMECTUTH €ro YaCTOTY 3a NpeZieibl YyBCTBU-
TeJbHOCTH YeJI0Be4eCKOro yXa NpeJIPUHUMAaINCh MHOTUMY YYeHBIMU
U uHxeHepamu. HccienoBanusi 3pQeKkToOB MOMWINEH 3eKTPUUeCcKOn
nyru B Poccuy osiBUIKCH yiKe yepe3 1Ba rozia ocJie myoInKaum nep-
Boii cTatbu I. CuMoHa B 1899 T., TOCBSAIIEHHOM 3TOM MTpobieMe.

B 1899 r. 3TUM BOIIPOCOM 3aHSAJCA AHTTMHCKUIA QU3KK U UHXeHep
Bunbam dynnens. OH ycTaHOBUIL, YTO 4aCTOTA 3BYKa, M3aBAEMOI0 Ay-
TOM, 3aBUCUT OT HaNpsIXKeHusd, MUTAIOIIErO ee, U NPeJI0XUI Ha 3TOU
OCHOBe KOHCTPYKIIUIO 37IeKTPOMY3bIKaJIbHOTO HHCTPYMEHT4, KOTOPYIO
Y IPOZIEMOHCTPUPOBAJL B 3TOM Xe rogy. ['ofom nosxe, npogosnkas uc-
CJlefloBaHUsl AyTH, OH CZesall 3aMedaTesbHOe OTKDBLITHE: BKJIIOYUB
TOCJIeIoBaTeIbHBIN KOJieOaTeNbHbI KOHTYP B Iiellb MUTaHUS AYTH,
OH OIpeZieNInJI, YTO YacTOTa 3BYyKa, CO3/aBaeMOro Ayrou, TOYHO CO-
OTBETCTBYeT Pe30HaHCHOM 4aCTOTe KOHTYPa; 3TO 03HA4YaJo, 9TO Ayra
reHepupyeT He3aTyxalollue 3JeKTpuueckue Konebanus. C MOMOLIbIO
3JIEKTPOMeXaHU4ecKoro ocuuuorpaga coOCTBEHHOH KOHCTPYKIMU
OH TI0Ka3aJ, 4TO TOK AyI'Y UMeeT CUHYCOUAATbHYI0 GOpPMY.

Bosbiioe 3HaueHUe WMCCIeZJOBAHUIO PabOTHI 3JIEKTPOAYTOBBIX Te-
HepatopoB npuzaBan u A.C. ITonos. Ha kadenpe ¢usuku, KoTopoi
OH 3aBeJI0BaJI, KaK IBCTBYeT U3 ero MOsICHUTENIbHOI 3anucku «Ob1mee
HampaBieHue Kypca ¢pusuku B DTHU», narupoBanHoit 1902 r., mpoBo-
JUJINCh Hay4YHBbIE UCCJIEJI0BAHUA, CBA3aHHbBIE C AYTOBBIMU I'eHEpaTo-
pamu. BeinyckHuk CaHKT-IleTepOyprcKoro yHUBepCUTETa aCIUPaHT
A. C. TlonoBa B DTU [I. A. PoxkaHckuii mpopaboTan y npodeccopa
I. Cumona B I'eTTUHIeHCKOM yHUBEpPCUTETE [Ba JIETHUX CeMecTpa —
B 1905 1 1906 rrT.

HAynzenp BBICKAa3blBaJl MHEHHe O TOM, YTO BepXHAA I'DaHMLA dac-
TOTBI, TeHepupyeMol fyroi, He npessimaet 10 kI'n, ogHako B 1907 1.
aMepuKaHCKUH ydeHblll P. @eccenzieH MoOnMy4ns 4acTOThI TeHepaluu
nopsagka 100 xI'n.

OnHMM U3 NIePBBIX OTeYeCTBEHHBIX UCCIIej0BaTesIeld, KOTOPBIX PO-
BOJUJ NPaKTUYeCKUe ONBITHI 10 UCIONIb30BaHUIO He3aTyXaIuX KO-
nebaHUil TyTOBBIX TeHepaTopoB, ObLT OYAYIIHMiT OCHOBaTe b Pycckoro
obmectBa GecrpoBonoyHbIX TenerpagoB u TeneporoB (POBTuT)
C. M. AiizenmreiiH. Ero paboThl HOCUJIM TMOHEPCKUI XapaKTep, O 4eM
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CBU/IETEJIbCTBYET TOJTy4eHHBIH UM B 1904 I. maTeHT Ha «crocob yBe-
JMYeHUs] THTeHCUBHOCTH 3JIeKTPUYeCKUX KoiebaHHii, KOTOpbIe CO3/1a-
I0TCA MeToZoM Jyanens».

HccnenoBaHue NyroBelX FeHepaTOPOB MOKAa3ajo, YTO BO3MOXKHBI
pa3Hble pexXMMBbI KX PabOTHI: PeXUM KoJieGaHuUIl nepsozo poda, Koraa
TIOCTOSTHHAS COCTABJSAIONIAsA TOKA AYTU OOJIbIe TIepeMeHHO! 1 KoJle-
OaHUs UMEIOT TaDMOHUYECKUI XapaKTep; PeXXUM KosiebaHui 8mopozo
pooa, Korjia TOK Te4eT TOJIbKO B OHOM HalpaBJieHUH, KoyiebaHus Te-
puoznyeckue, HO He rapMOHKUYeckue (IPUCYTCTBYIOT BhICIIME TapMO-
HUKH); PeXUM KoJleGaHuU mpembezo poda, KOrzja xapaKktep KoyebaHU
HallOMHMHAeT UCKPOBOM reHepaTop. DTU PeXUMbI HATOMUHAIOT PeXXU-
MBI pabOThI JIAMIIOBBIX T'€HEPATOPOB: CUJIBHO HeJOHANpAxMeHHbIU, C
HeOOJIbIION MOJIOXUTETbHOU 00PAaTHOM CBA3BIO, NePeHaANPAHEeHHI
C CeTOYHBIMU TOKaMu U BbICOKUM KIIJ u cunorno nepenanpaxcentoii,
KOTZIa BO3MOHBI pPeJlaKcalliOHHbIe KoebaHus.

[ AyroBBIX TeHepaTOpPOB 4Yallle BCero KCIO0JIb30BaJCA PeXUM
emopozo poda. Tlo3xe, B 10-x rr. XX B., yuenuk A. C. ITomoBa mpo-
deccop IDTHU H. A. CkpuuKui ony6JIMKOBaJ CTaThIO, B KOTOPOIA 110-
Ka3aJ, 4YTO BOJbTaMIlepHas XapaKTepUCTUKa JyTU UMeeT NMajalomui
y4acTOK U TaKMM 00pa30M BHOCHUT OTpHUIIaTeIbHOE CONPOTUBIIEHNE
B KoJsiebaTeNbHBI KOHTYP, KOMIIEHCHDYS NOTepH B HEM M IOTepU
Ha u3nydeHue. Mcrnonb3ys COBpeMeHHYIO TePMMHOJIOTUIO, AYTOBOU
nepefaTYMK TPeACTaBasieT cOOON HeraTPOHHBIA aBTOreHeparop. C
3TOM TOYKHU 3peHUs UCKPOBOH NepeflaTuMK ABJAJNCA FeHepaToOpoM C
BHEIIHUM BO30YX/IeHHEM, a IyTOBOH NMepefaTIYnK — reHepaToOpOM C
caMoB030y>xeHueM. [Toceayoliee pa3BUTHe PaAMOCBS3U B TeYeHHUE
HeZI0JIrOro BpeMeHU 6a3uMpoBasoCch Ha KCIOJb30BAHUU BBICOKOYA-
CTOTHBIX 3JIEKTPOMAIIVHHBIX TeHEPaTOPOB, a 3aTeM HaCTyII1JIa 3110Xa
3JIeKTPOHHBIX JIaMII, KOTOpas npojoxanach 50 ser.
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HJOKYMEHTBI U MATEPUAJIBL

I. Y3 mpegpicToPrn pAZIO (1864-1894)

M.' ®apageit
MBpIcu 0 JIy4eBBIX KOJIeOaHUAX:?

Puuapdy Qununcy (Richard Phillips), scxeaiipy
Hoporoii cap!

ITo Bameii mpockbe s MOMBITAIOCh M3JIOXKUTh BaM uiew TOTO,
0 YeM 51 PUCKHYJ CKa3aTh B KOHIe NOCJeJHEero U3 NPOUCXOAAMUX
0 NATHUIAM Be4epHUX 3aceJaHUi, MOCBAIMIEHHOrO JOKJIaAy, Ko-
TOPbIA A cHena; 00 3JeKTPOMAarHMTHOM XPOHOCKONe YHUTCTOHA
[Wheatstone]; Ho ycioBUMCS € caMOro Havasa, YTo 5 AaJl B KayecTBe
Marepuana JJs CIeKyJIATUBHOTO Pa3MbILUIEHHUS JHUIIb MOH CO6-
CTBEHHbIE HesICHbIE NIPeJICTaBJIeHUS, 4 IOTOMY f He [JaJl HU4ero, 4To
ABUJIOCH ObI Pe3yJbTaTOM AOCTATOYHO CEPbe3HOr0 PacCMOTpPEHHs,
yCTaHOBUBIIErocs y6esxZieH!s UJIH JjaXke BePOSTHOTO 3aKJII0YeHUs,
K KOTOPOMY 5 IIpULIeJI.

Bompoc, KOTOpBIN A UMeJl B BUAY IPEACTaBUTb Ha pacCMOTPeHHe
caymaTesneid, ObLT CAeAYIOMMA: Hesb3s JIU NPeANOI0XHUTh, 9YTO KO-
ne6aHUs, KOTOPble B M3BECTHOW TEOPUU MPUHUMAIOTCS 3a OCHOBY
U3JyYeHUS U CBA3aHHBIX C HAM fABJIeHUM, MPOUCXOAAT B JTUHUAX
CUJIBI, COeJUHAIOMMNX YaCTHUIb], a CJleZloBaTeIbHO MacChl MaTepuH, B
OZIHO Liesioe? DTa Uzes, eCJiu ee JOMYCTUTh, 0CBOOOAUT HAc OT 3dupa,
ABJIAOIEroCcA C JPYroM TOYKHU 3peHUsI TOU Cpesioi, B KOTOPOU Mpo-
VICXOJAT 3TU KoslebaHus.

I [{Muxaun Qapadeii} 6 1, c. 53].
2 [1, C. 53-57. Tam nce npuseden ucmounux: {Phil. Mag., 28, 345, 1846; Exper. Res., vol I11, p. 446}].
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Brl 3HaeTe 0 MpeAIoJOXKeHUU!, KOTOpOe S HEKOTOpOe BpeMs
TOMY Ha3a/| BbICKa3aJl OTHOCUTEJbHO 3TOr0 B3TJfA/a HA NPUPOAY
MaTepuy, B3rafA[a, KOTOPBIA paccMaTpuBaeT ee NepBUYHBLIE aTO-
MBI KaK IIeHTPBI CUJIBI, @ He KaK MHOTOYHCJIEHHbIe MaJIeHbKUe TeJa,
OKpYy)XeHHble CUJIaMHU, IPUYeM 3THU Tesla MBICIATCSA TeOpeTU4YeCKu
KaK He3aBUCHMBbIE OT CUJIBI U CIIOCOOHBIE CYIIeCTBOBATH Oe3 HUX.
CornacHo nociefHel TOUKe 3peHUA 3TU MaJleHbKUe YaCTUIIbl UMe-
IOT OlpeziesIeHHYI0 pOpMY M U3BECTHBIE OTPAaHNYeHHbIe Pa3Mephl;
COTJIACHO NePBOMY MHEHHIO, 3TOTO B JIeHICTBUTEIbHOCTH HeT, 160
TO, 4TO NpPeACTaBAAETCA pa3MepaMHu 4acCTHUL, MOXeT paccMaTpu-
BAaTbCS KaK HeYTO, ONpefenseMOe TeMU PacCTOAHUAMHU, A0 KOTO-
PBIX IPOCTUPAIOTCA JUHUM CUJIBl YACTUIIBI; Ipe/oaraeTcs, 4To
4aCTHULA CYLeCTBYeT TOJBKO Yepe3 IOCPeCTBO 3TUX CUJ U TOJIBKO
TaM, I'7le OHU ecTb. PaccMoTpeHue MaTepuu € 3TOU TOYKU 3peHUA
NOCTEeNeHHO NIPUBEJIO MEHSA K B3TJAAY Ha 3TU JIMHAY CUJIBI KaK Ha
BO3MOJXHble HOCHUTENU KoJieGaHWil, JeXalUuX B OCHOBe SIBJIEHUI
U3Ny4eHUs.

Jlpyroe coobpakeHre, OCHOBBIBAIOLIEECS HAa 3TOM THIIOTETHYe-
CKOM BO33PE€HUM KaK Ha MaTepulo, TaK U Ha pajualuio, BOSHUKAET
W3 CpaBHEHUS CKOPOCTel, C KOTOPBIMU IlepeiaeTcs Jy4UCTOe Jiei-
CTBUE U HEKOTOPBIe CUJIbl MaTepuu. CKOPOCTb CBETa B IPOCTPAHCTBE
cocrasnseT okoiso 190 000 muns B cexyHay. CKOpOCTb pacnpocrpa-
HeHUs 3JIeKTPUYecTBa, COTIaCHO ONMbITaM YUTCTOHA, 6JIM3Ka K 3TOH
BeJIMYMHe, €CJIA He IIPEBOCXO/IUT €e; CBeT, KaK IpeAIoaraimT, nepe-
naercsl KojebaHUSAMU depe3 3QUP, KOTOPBI, TaK CKa3aTb, JUIIEH
TATOTEHUs, HO 061aziaeT 6€CKOHEYHO YIIPYTOCThIO; 3JIEKTPUYECTBO
nepefaeTcs MO TOHKOW MeTajJM4eCKOM NPOBOJIOKE U, KaK 4acTo
CYMTAIOT, TaKXe mepenaercss konebGaHuaMu. ToT ¢dakt, 4To Hepe-
HOC 3JIeKTPUYeCTBA 3aBUCUAT OT CUJI UJIM CBOMCTB BellleCTBa MPOBO-
JIOKH, eiBa JIA NOJJIEXUT COMHEHUIO, €CJIM MBIl IPUMEM BO BHUMa-
HUe Pa3JIMYHYI0 IPOBOJUMOCTb Pa3HbIX MeTAJJINYeCKUX U APYTUX
TeJl, BO3MOXHOCTb BO3/IeICTBUSA Ha POBOJUMOCTD TellJIa U X0JI0/a,
BO3MOXHOCTb KOMOMHALUH, IPH KOTOPBIX HPOBOASAILINE Tesla BXO-
AT B COCTaB HENMPOBOJSAIIMX BeleCTB ¥ HA0OOPOT, U CYI[ecTBOBA-
HIUe OZJHOTO 3JIeMeHTapHOro TeJia, yrieposa Kak B IpOBOAAIIEM, TaK
U B HENIPOBOZAIIEM COCTOAHUU. CHOCOOHOCTH HPOBOJUTH 3JIEKTPU-
' Phil. Mag., 24, 136, 1844.
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MATKIT OAPATEN

4ecTBO (3aKJI0Yalomasacsa B mepejade CUJIBI CO CKOPOCTbIO, PABHOMI
CKOPOCTH CBeTa) ABJsAETCS CBA3AHHOM C MaTepUell, 3aBUCUT OT ee
CBOMCTB U KaK ObI CYLIeCTBYET B HUX.

4 monaraio, Mbl MOXeM CpPaBHUBAaThb APYT C JPYyroM BellecTBO
a¢upa v 06bIYHYI0 MaTepuio (KakK, HalIpuMep, MeJib TPOBOJIOKH, MO
KOTOPO¥ MPOBOAUTCSA 3JIEKTPUYECTBO) U CYUTATh UX NOAOOHBIMU
APYT APYTY IO OCHOBHOMY UX CTPOEHHUIO, T. €. TU60 paccMaTpUBaTh
KaX/loe U3 HUX KaK COCTaBJIeHHOe U3 MaJleHbKUX fAZiep, IPUHUMae-
MBIX B a6CTPaKIV¥ 32 MAaTePUIO, U U3 CUJI UJIM SHEPI1H, CBA3aHHBIX
C 9TUMHU SIAPaMH, TUOO COCTOSIUIMME TOJIBKO U3 LIEHTPOB CHJI, CO-
riacHo Teopuu BockoBuua [Boscovich] u B3risy, BEICTaBJIeHHOMY
B MOell YMO3DUTeJIbHOU TUMOTe3e, TaK KaK HeT OCHOBAHMU IIOJa-
raTh, YTO IPa B OJHOM ciIy4ae 6ojiee HeOOXOAUMBI, 9YeM B IPYTOM.
IIpaBna, Mesb obyiazaer TArotreHueM, a 3¢up UM He obianaer u
II03TOMY MeZlb BecoMa, a 3QUp HeT, HO 3TO He MOKeT yKa3blBaTh Ha
IIPUCYTCTBHE sA/iep B MeJu B Gosblieil Mepe, 4eM B 3Qupe, IOTOMY
YTO U3 BCEX CBOIMCTB MaTepUU TATOTEHNUE SBJISETCSA TeM CBONCTBOM,
B KOTOPOM CHJIA JOCTUTaeT HaubOJIbIIero BO3MOXXHOTO PACCTOSAHUSA
OT NpeJII0JIaraeMoro A7pa; OHO fABJAAETCSA OeCKOHEYHBIM 110 OTHO-
IIeHUIO K pa3MepaM IOCJeJHero 1 CBOAALIMM 3TO PO NPOCTO K
LeHTPY CUJbl. Menbyalliuii aTOM MaTepuy Ha 3eMJie JAeUCTBYyeT
HelnocpeACTBeHHO Ha MeIb4alIni aTOM MaTepuu Ha CoJiHIe, X0TA
OHHU HaxoAATcA Ha pacctoaHuu 95 000 000 munb. lanee, aTOMBI,
HaxoAfluecsd COrJaCHO HallMM NO3HAaHUAM B Maccax KOMeT, Ha
pPacCTOSIHUU B eBATHAALATh pa3 MpeBbllIaloNleM YKa3aHHOE BhIIIeE,
Nol06HBIM Xe 06pa3oM CBfA3aHBI APYT C APYrOM JUHUSAMU CHIIBI,
pacnpoCcTPaHAMMUMUCA OT HUX U IpUHAJJIeXalUMHU KaxAoMy
U3 HUX. Ecsiv 6bI MeXXZy HaMU U COJTHIIEM OblJIa Z1ake TONbKO 00Ha
JacTHUIla MpeAnoiaraeMoro a¢pupa, To 4To e B Hell ZOJKHO ObLIO
ObITH 0c060T0, YTOOBI OHA MOTJIA 110 TOHKOCTH M MPOTS)XKEHHOCTH
CPaBHUTHLCA C TATOTEHUEM?

He GyzeM CMYIIAThCS 8eCOMOCMbI0 U mAzomeHUeM TSHKEIO0H Ma-
TepUH M3-3a TOTO, YTO OHU KaK OBl ZOKA3bIBAIOT CyLIeCTBOBaHUE
A7iep, 0 KOTOPBIX Ija pedb. OHU ABJAIOTCA CeICTBYEM He Haluuus
Azep, ecy 3T AAPa BOOOIIe CYIMECTBYIOT, a PUIOXEHHON K HUM
cunbl. U ecnu Ha apupHovie YaCTULBI 3TA CUJIA He ZIeWCTBYET, 4TO 110
IPeANOJIOXeHUI0 UMeeT MeCTO, TO TOIZjJa UMEHHO IT03TOMY OHHU 60-
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MBICIIU O TYYEBBIX KOJIEBAHUAX

Jlee MaTepUaJbHbI B TEOPETUYECKOM CMBICJIE, YeM MaTepUs Hallero
3eMHOr0 mapa, ubo, COrJIacHO 3TOMY JIONyLIeHHUIO, MaTepHs COCTO-
UT U3 A/Iep Y CUJIb, 2 3QUPHBIE YaCTUIBI UMEIOT MIPONOPIHOHANBHO
GoJblie siZiep U MeHbIlle CUJIBL.

C IpyTroii CTOPOHBI, 6eCKOHEUHAasl yIPYrocTh, NPUHUMaeMas Kak
CBOMCTBO, IPUHA/IJIeXXalee YacTuam supa, siBiseTcsA TaKOH xe
3aMevyaTeJbHOHN U peaNbHOM NpUCYIIel eMy CUJIOHN, KaK TATOTeHUe
BECOMBIX YaCTHUI[, ¥ [0-CBOEMY MPOU3BOJUT CTOJb XK€ OOJblue
3¢ ¢dekThl. CBUIETENHCTBOM 3TOTO SBJsETCS BCe MHOroobpasue
JIYYUCTHIX aTEHTOB, MPOSBISIONIMXCS B CBETOBBIX, TEMJOBBIX U aK-
TUHUYECKUX SIBJICHUSAX.

BbITh MOXeT s olnbaroch, CUUTAsA, YTO OOBIUHOE TIPeZICTaBIeHe 06
3¢upe COCTOUT B TOM, YTO €ro Sifipa MoYTH GeCKOHEYHO MaJjibl M UTO
Ta CUJIa, KOTOPOU OH 00siaziaeT, a UMEHHO ero yIpyrocTh, MOYTU Oec-
KOHEYHO BesquKa. Ho eciv TakOBO MPUHATOE MpeJCTaBIIeHUe, YTO XKe
TOT/JIa OCTaeTCs B 3pUpe KpoMe CUJIbI UJIH [IeHTPOB CUJbI? Tak Kak Ts-
rOTeHUe U TBeP/IOCTh He CBONUCTBEHHBI 3QUPY, TO BEPOSITHO MHOTHE CO-
TJIACSTCS C HTUM 3aKJII0UEHUEM; HO YTO TAKOE TATOTEHUE U TBEP/OCTh?
KoneuHo, He BeC 1 He KOHTAKT IPUHUMAaeMbIX B Teopuu siziep. OJTHO SB-
JISIETCS CJIeZICTBUEM CUJIBI NpumsiceHuss, KOTOpPas MOXeT JIeHCTBOBATh
Ha TaKUX GOJIBIIMX PACCTOSHUAX, KaKKe TOJbKO MOXeT cebe mpezacTa-
BUTH Y IOCTUYb YeJIOBEeYeCKasi MbICIIb, a IPYTOe SBJISETCS CIeZICTBHEM
CUJIBI OMMAAKUBAHUA, KOTOPAsI MHOT/IA He JIOMyCKaeT KOHTAKTa WJIK
CONPUKOCHOBEHUS JBYX fZlep; TaK 4TO T CHUJIbI UJIM CBOMCTBA HU B
KaKoi Mepe He JIOJKHBI 3aCTaBUTh TeX JIUI], KOTOPble TOHUMAIOT 3QUp
KaK HEeuYTO, COCTOsIIIEee TOJIbKO M3 CUJIbI, CYUTATh BECOMYIO MaTepHIO
yeM-T100 UHBIM, 33 UCKJIIOYEHUEM TOTO, YTO OHA UMeeT DOJIblIee YuC-
JI0 ¥l APYTUX CUJI, CBSI3aHHBIX C Hell, Hexenu 3up.

B sKcrepuMeHTaNbHOM HayKe Mbl MOXXEM Ha OCHOBAaHMM HMeIO-
MUXCS HAJUIO SIBJIEHUW MPU3HATh PA3JIMYHbIe BUJBI JIUHUUA CUJIBI;
TaK, UMEIOTCS JIMHUM CUJI TATOTEHUS, JIUHUM 3JEeKTPOCTATUYECKOU
UH/YKIWW, JUHUA MAarHUTHOTO JIeMCTBUSL U, MOXET ObITb, MOTYT
OBbITH BKJIIOYEHBI ¥ Jpyrue, MIPUHUMAIOLIME yYacTHe B SIBJEHUAX AU-
HAMUYeCKOro xapakTepa. JIMHUU 3JIeKTPUYECKOTO U MArHUTHOTO
NIeCTBHS MHOTUMHU PACCMaTPUBAIOTCS KaK JIMHWUM, IeHCTBYOMINE Ye-
pe3 MPOCTPAHCTBO, MOJOOHO IMHUAM CUJIbI TATOTeHU . YTO KacaeTcs
MeHS, TO f CKJIOHEeH CYUTaTh, YTO, KOTZIa UMEIOTCS IPOMEeKYTOUHbIe
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4acTULbI MaTepuu (ABJSAIOMMECS caMH MO cebe TOJBKO IeHTPaMu
CUJIbl), OHU IPUHUMAIOT y4acTHe B IepeHOCe CUJIBI 10 TUHUH, HO 4TO,
KOTZIa MX HeT, INHUA IIPOXOAUT Yepe3 NPoCTpaHcTBO'. KakoBo 6bI HU
ObIJI0 MHEHMe, TPUHATOE B OTHOIIEHUH MX, Mbl MOKeM BO BCeX Cly4a-
AX BO3/IefICTBOBATh HA 9TU JIMHUU CHUJIBI CIOCOO0M, KOTODPBIA MOXeT
paccMaTpuUBaThCA HaMM KaK MMEIOIUK XapaKTep TOJ4YKa UJIHU IOIe-
pevyHoro KojebaHus.

ITpennosnoxuMm, 4TO UMEIOTCA ABa Tesaa A u B, Haxondmuecs Ha
HEKOTOPOM PAacCTOSAHUU APYT OT APYyra U BO B3aUMOJENCTBUU APYT
C IPyroM, U BCJIeICTBUE 3TOTO CBA3aHHBIE JUHUAMH CHUIBI; QUK-
cUpyeM Hallle BHMMaHMe Ha cJarawpuieid CUjbl, MUMelllell onpese-
JIeHHOe HallpaBJieHWe B IPOCTPAHCTBe; eCJW OAHO M3 Tej He3Ha-
YUTeJIbHO CABUHETCS BIPaBO UJIM BJIEBO, UJIU €CJIU UCTOYHUK ero
cusibl Oy/leT Ha MTHOBeHUe TlepeMellleH BHYTPU Macchl Tesa (060
Y3 3TUX CJIy4aeB HETPYAHO OCYLIeCTBUTH, eciu A u B ABnATCA
3JIEKTPUYECKUMHU MJIM MarHUTHBIMU TeJaMH), TOTAa OyZeT MMeThb
MeCTO [leiCTBUe, SKBUBAJIeHTHOE NT0NlepeYHOMY BO3MYIIeHHUIO CJa-
ramolmlei, Ha KOTOPoi Mbl QUKCUPYeM Hallle BHUMaHUe; IOTOMY YTO
160 OHA YBENUYHUTCA IO CUJIe, B TO BpeMs KaK COCe/JHUE pe3yJib-
TUPYIOIIMEe YMEeHbIIAIOTCsA, MO0 OHA YMEHBIIUTCSA 10 CHJe, B TO
BpeMsd Kak Apyrue OyAyT yBeJINYUBATHCA.

MOXHO CIIPOCUTH, KaKHe UMEKTCA B IPUPOJie IUHUU CUJIBI, KO-
TOpble CIOCOOHBI TepeaaBaTh TaKOe /eiCTBHe U 3aHATh B TEOPUU
Kose6aHU MecTo 3dupa? S He IpeTeHAYIO HA TO, YTOOBI OTBETUTH
Ha 9TOT BOINPOC C KaKO#-1160 yBepeHHOCThI0. Bce, 4TO 51 MOTy CKa-
3aTh, 3TO TO, YTO S He MpeJCTaBsAI0 cebe, YTOOBI B KAaKOW-TUO0 da-
CTU NPOCTPAHCTBA, Oyab OHO (II0JIb3YSACh OOBIYHBIM BBIPAXKEHUEM)
IYCTHIM WJIM 3aII0OJIHEHHBIM MaTepuel, Ob1JI0 YTO-T1u60, KpOMe CHJI
U JIMHWUH, 110 KOTOPBIM OHHU JIeMCTBYIOT. JINHUY TSAXKeCTU WU CUJIBI
TATOTEHUs, KOHEYHO, JOCTATOYHO MPOTSKEHHBI, YTOOBI YIOBJIETBO-
PUTDb B 3TOM OTHOIIEHHUH JTI0OOMY TPeOOBAHUIO, IPEbABISIEMOMY K
HUM JIYYUCTBIMU ABJIeHUAMU. TaKOBHI Xe, BePOATHO, U JTUHUU Mar-
HUTHOW CHUJIBI; ¥ 3aTeM KTO JXe MOXeT 3a0bITh IIPH 3TOM, 4TO Mocco-
Tu [Mossotti] mokasa, 4To TATOTeHUe, CLeleHNe, IeKTprudecKkas
Cuja U JJeKTPOXMMMYeCKoe JeiICTBHe MOTyT HMeTh B3aMMHYIO
CBSI3b WJIM 001IIee MPOUCX0XAeHue. [I03TOMy BCe OHM MOTYT IMETbh B
1 Experimental Researches in Electricity, pars, 1161, 1613, 1663, 1710, 1723, 1735, 2443.
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WX IeWCTBUY HAa PACCTOSTHUYU TOT OeCKOHEUHbBI [Uana3oH, KOTOPbIM
HEKOTOpbIe U3 3TUX AEeUCTBUI, KaK U3BECTHO, 06JIa1aIOT.

MHeHUe, KOTOpPOE 51 UMEK CMeJIOCTb BbICKa3aTh, PaCCMaTPUBAeT,
M03TOMY, U3JydeHne KaK HeKWil BBICIIUN TUI KoJeOaHWs B JTUHUAX
CUJIbI, KOTOpPbIE, KaK M3BECTHO, CBSI3BIBAIOT YACTUIbI, a TaKXKe Mac-
CBI MaTepuy BOeAWHO. DTO MHEHUE IBITAeTCS YCTPAHUTH 3QuUp, HO He
KojebaHusA. DTOT pPoj BUOpAIMi, KOTOPBIH, 5 [0JIaTaw, OAMH MOXKeT
00BSICHUTb YyZIeCHble, Pa3HOOOpa3Hble U MPEKpAaCHbIe SIBJIEHUS TI0-
JIpU3alNY, He SBJISETCS TeM JKe caMbIM, KOTOPBIA IPOUCXOAUT Ha
MOBEPXHOCTU BBIBEZIEHHOW M3 PAaBHOBECUS BOJIbI, UJM B 3BYKOBBIX
BOJIHAX B ra3ax MJIM KUAKOCTSX, IOTOMY 4TO KOJiebaHHS B 3THX IO-
CJIeTHUX CIy4asix ABJIAOTCA NPAMBIMY UM IPOUCXOAAT B HAIPaBJe-
HUU K LLEHTPY U OT [IeHTpa AEeNUCTBHS, B TO BpeMs KaK IIepBble ABISIOT-
cs IorniepedHbIMI. MHe Ka)xeTcs, YTO COBOKYITHOCTS [resultant] aByx
unu 6oJsiee JIMHWIA CUJIBI HAXOAUTCA B MOAXOMAIIMX YCIOBUAX JJIS
NeNCTBYS, KOTOPOE MOXET CYUTATHCS SKBUBAJNIEHTHBIM NONEPEUHOMY
KosiebaHuIO, B TO BpeMsi KaK OZIHOPOZIHAs cpejia, Togo0Hast agupy, He
Ka)keTcs [JI 3TOTO MOAXOAsAMIeH uay 0oJjiee MOAXOASAIEH, YeM BO3-
AyX UJTH BOZA.

TMosiBNeHWe U3MeHeHUs B OJJHOM KOHIle CHJIbI 3aCTaBJisieT Mpe/o-
JaraThb IocJe/iyiolee M3MeHeHre Ha IpyroM. PacmpocTpaHeHue cBeTa,
a TI03TOMY, BepPOSITHO, BCEX JIYYHMCTHIX AEHCTBUIA, TpebyeT spemenu, u
4T06BI KOJIeOaHMe JUMHUU CHUJIbI MOTJIO OOBSCHUTh SIBJIEHUST MU3Jyde-
HUs, He0OX0IMMO, YTOOBI TaKoe KoJjiebaHMe TaK)Ke 3aHMMAJI0 BpeMsl.
MHe Her3BeCTHO, UMEIOTCS JIU ZlaHHbIe, Ha OCHOBAHUU KOTOPHIX ObIIO
ObI OIpeieJIeHO MJIM MOTJIO ObI OBITH OMpe/iesieHo, YTO TaKas CHJia, Kak
TATOTEHUE, IeHCTBYeT MTHOBEHHO, MJIM YTO B CYIIeCTBYIOMNX JIMHUAX
CHJIBI Te TIOTIEpeYHble BO3MYIIIEHU S Ha OJJHOM UX KOHIIe, Ha KOTOpbIe 5
yKas3aJi Bbliile, OTPeGy0T BpeMeHH /ISl TOTO, YTOOBI IPOUTH JI0 APYTO-
0 KOHIIA, VJIU )K€ OyIyT BOCIIPUHATHI TaM B TO )K€ MTHOBEHHUE.

Y10 KacaeTcs TOrO CBOWCTBA JIMHUN CHUJIBI, KOTOPOe 00YCJIOBJIMBA-
eT MpeJIoJiaraeMylo BBICOKYIO YIIPYrocTh 3¢Upa, TO OHO HE MOXeT
ObITH B 3TOM OTHOIIEHUHW HeJOCTaTOYHBIM. [10-BUAMMOMY, BOIPOC
3J1eCb CKOpee B TOM, IOCTaTOYHO JIM JIMHUU MeJJIUTEeNbHBI B CBOUX
NIeNCTBUSAX, YTOOBI ObITh KBUBAJIEHTHBIMU 3QUPY B OTHOIIEHUH Bpe-
MeHH, KOTOpPOe, KaK U3BECTHO U3 OMBITOB, HEOOXOAMMO /IS Tepejauu
JIYYUCTOU CUJIBIL.
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MATKIT OAPATEN

Ddup npennonaraeTcs HaNOJTHAIIUM KaK BCe Tesa, TaK U MPO-
CTPAHCTBO. B BbICKa3bIBa€MOM MHOI0 MHEHUU NPUHUMAETCS, YTO
CHJIBI aTOMHBIX LIEHTPOB HANOJNHAIOT (M 06pa3yioT) Bce Tena, a TaKXke
IIPOHU3BIBAIOT BCE IPOCTPAHCTBO. B OTHOIIEHUM TPOCTPAHCTBA pa3-
HHIa 3aKJI0YAaeTCs B TOM, 9YTO 3QUP COCTOUT U3 MOCTIe0BATeTbHbBIX
9JacTel MY LeHTPOB AefCTBUH, a B MOeM IIPeJI0JI0XKEeH!H CYIeCTBY-
I0T TOJILKO JIMHUY JIEMCTBUS; YTO KacaeTcs MaTepPUU, TO Pa3HUIA B
TOM, 4TO 3QUP PACHOJIOKEH MEeX/Jy YaCTULAMU U, TAKUM 06pa3om,
nepenaer KosebaHuUs, MeXAY TeM KaK B MOeM HPEeANOJIOXeHNH KO-
ne6aHUs MepefalnTcs MOCPeICTBOM JMHUU CUJIBI MeXAY LeHTPaMu
dqacTull. YTo KacaeTcsi pa3HUIIbI B UHTEHCUBHOCTH 1€HCTBUS BHYTPH
MaTepuy COTJIACHO 3TUM JIBYM BO33PEHHUAM, TO, f Tojaraiw, Oyner
OYeHb TPYJHO BBIBECTH KaKoe-TUOO 3aKJI0YeHHe, TOTOMY YTO KaK
TOJIKO MBI BO3bMeM HauboJiee MPOCTOe COCTOSIHUE OOBIYHON MaTe-
pUU U TaKoe, KOTOPOE 3aCTaBseT ee BOZMOXHO OJIMKe MOAXOAUTD
K CBOiicTBaM 3¢upa, a MMEHHO — COCTOsIHMe Pa3péXeHHOTro rasa, To
MBI TOTYAC Xe 0OHAPYXUM B ee yIpPyrocTU U BO B3aUMHOM OTTaJ-
KMBAaHUM €e YaCTHUI] OTKJIOHEHHUE OT 3aKOHA, 10 KOTOPOMY AeHCTBHe
06paTHO MPONOPIMOHATBHO KBAaPaTy PaCCTOSTHUA.

Teneps, Mo#t foporoit @unuic, s J0JKeH 3aKOHYUTH. S He Ay-
Malo, 4TO 5 M03BOJUJ Obl cebe BbICKAa3aTh 3TU 3aMeYaHUS, eCIH
Obl 51 He ObIJT BbI3BAH HA 3TO HEOXKUJAHHO U 6e3 IpeJBapUTeIbHON
MO/ITOTOBKY, B CUJIY 06CTOSATENbCTB, CJIOXUBIIMXCS HA TOM Bedepe,
KOTZa 5 JOJDKeH ObLJI BHE3AaITHO BLICTYNHUTH U 3aMEHHUTH JIPYyroro.
Ceiiuac, Korzia s U3JI0KUJ UX Ha Bymare, s 4yBCTBYIO, UTO JJOJDKEH
Obl 3aziepkaTh UX GoJjiee JOJITO AN U3yUeHusi, 00CYX/JeHus U, BO3-
MOXHO, [I7I1 OKOHYaTeJbHOTO OTKJOHEHUS; TOJBKO IOTOMY, YTO
OHU BCe PAaBHO MOMAaZAyT TeM UJIM UHLIM IIyTeM B CBET B pe3yJbTaTe
MOEro BBICTYIIJIEHHS Ha TOM Beuepe, sl IPU/Al0 UM JaHHYIO popMmy,
ecJIM 3TO MOXeT ObITh Ha3BaHO GOPMOW, B HACTOSIIEM OTBETE Ha
Bam Bomnpoc. OZHO HECOMHEHHO: 000U TUIOTeTHYeCKII B3]
Ha W3Jy4YeHUe, KOTOPbIN OyJneT MpU3HAH MJIM COXPAaHEH KakK yao-
BJIETBOPUTEJIbHBIN, HE MOXXET B JaJIbHeHIIeM OTHOCUTBCS TOJBKO K
TeM UJIM MHBIM CBETOBBIM SIBJIEHUSM, a OJ)KeH OXBATHIBATh TaKXe
SIBJIEHUS TEIJIOTHI U aKTMHUYECKHUe SIBJIeHNUS, U JaXe CONYTCTBYIO-
1¥ie sBJI€HUS OUYTUMOU TeMJOThl U XMMUYECKOU CHJIbI, TPOU3BO-
OUMOM MMU. B 3TOM OTHOIIEHUU B3TJIAM, KOTOPBIX B TOU UM UHOU
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MBICIIU O TYYEBBIX KOJIEBAHUAX

CTeTlleH! OCHOBAH Ha OOBIYHBIX CUJIAX MaTePUM, MOT ObI, TAKUM 006-
pa3oM, 3acJAyXUTh JUIIb Majoe BHUMaHUe Cpeiu APYTUX B3Tf-
IIOB, KOTOpble, BEPOATHO, BOSHUKHYT. I cuuTal0 BO3MOXHBIM, 4TO
s IOTMYCTHJ MHOTO OmKUOGOK Ha MpeAIlecTBYIOIUX CTPAHUIAX, [TO-
TOMY YTO ZIaXKe MHE CAMOMY MOU HJIe! TI0 3TOMY BOIPOCY KaXyTCA
TOJIbKO TEHBIO PACCYK/JeHUS UM ONHUM U3 TaKUX IpeACcTaBlIeHun
yMa, KOTOpble 03BOJUTebHBI NOPOW KaK HallpaBaAoIle HUTU B
pasMbIIIeHUN U UccieloBaHUU. TOT, KTO 3aHUMaeTCs 3KCIepu-
MEeHTaJbHBIMU HCCIIeJOBAHUAMHU, 3HAET, KaK 3TU MpeJiCTaBIeHUu
MHOT'OYMCJIEHHBI ¥ KaK 9aCTO UX KaXKyLIascsAd NPUTOJHOCTH U Kpa-
COTa MCYEe3aI0T TepeJl JIUIOM IIPOTPecca U Pa3BUTHA IeACTBUTENb-
HOM MCTUHBI.

Ocratochb, Moit foporoit @uiuric, Bceraa npefaHHbiit Bam
@apadeii
Koponesckuit UHCTUTYT,
15 anpensa 1864 r.
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IIx. K. MakcBenn
TpakTaT 06 3/1eKTpUYeCTBe ¥ MarHeTU3Me!

I[MPEAVCIIOBUE K IIEPBOMY M3JAHUIO

Tor bakT, 4TO HEKOTOPBIE TeNa, 6y/:lyq1/1 TI0TepPThIMY 000 YTO-TM60, HAUKMHA-
0T IIPUTSATUBATD IPYTHE TeJa, ObIJT M3BECTEH ellle B IPEeBHOCTH. B Haim Bpe-
MeHa HabIoAaI0Ch OOJBIIOE KOJINYECTBO JPYTUX SIBJIEHWN, CBA3aHHBIX, KaK
ObUIO YCTaHOBJIEHO, C 3TVIMU fBJICHVAMU NIPUTSKeHuA. OHU ObUIY BbIZIEJIEHbI
1071 Ha3BaHKEM 3JIEKTPUYECKUX SBJICHUM, TaK KaK sIHTapb, 1V\SXTQOV, ObLT TEM
BEINIECTBOM, 7IJis KOTOPOTO 3TH SIBJIeHHsT ObUTH OTMCAHbI BIIEPBhIE.

Hpyrue Tena, 0COOEHHO MarHUTHBIN KeJIe3HSK U KYCKH XeJe3a U
CTasy, MOABEPrHyThle OIpeZieleHHOMN 06paboTKe, Takke, KaK JaBHO
OBIJIO M3BECTHO, MPOSIBIIAIIOT CII0COGHOCTL [IeMCTBOBAThL Ha paccTos-
HUAU. DTU ABJIEHUA BMECTE C APYTUMU ABJIEHUAMHU, OTHOCALIUMUCA K
HUM, OTJIMYAIOTCA, KaK ObLJIO YCTAHOBJIEHO, OT 3JIEKTPUUYECKUX SIBJIe-
HUH 1 OBUIN BBIZIEJIEHEI 107 Ha3BaHMeM MarHUTHLIX SIBJICHUM, TaK KaK
MarHUTHBIN KeJIe3HSIK MdYW]G, ObLJI HAlZIeH B (beccaJILCKoﬁ MarHe3uu.

C rex mop 6b110 yCTaHOBJIEHO, YTO 3TH JiBa KJjacca fIBJIeHUI CBA3a-
HBI MEXIY co060i1, ¥ 3TU CBA3U MeXy pa3In4YHbIMU SIBJIEHUSIMU 060-
HX KJIaCCOB, HACKOJILKO MX yaJ0Ch BLIIBUTD, COCTABUJIU COZep:KaHue
y4eHus 00 3JIeKTpoMarHeTusme.

B HacTosieM TpakTaTe 5 HaMepeH omucaTh HanboJsiee Ba)KHbIE U3
3TUX fBJIEHUH, TM0Ka3aTh, KaAK OHU MOTYT OBITH IOZIBEPTHYThI M3Me-
peHHIo, ¥ MPOCIeJUTh MaTeMaTu4eCcKrue COOTHOLIEHUSI MEeXAYy H3Me-
peHHbIMU Beau4yrHaMu. ITony4uB, TaAKUM 06p330M, JaHHbIE 1JId MaTe-
MaTHUYecKOy TeOpuM 3JeKTPOMarHeTH3Ma U I0Ka3aB, KaK 3Ta Teopus
MOeT OBbITh IPUJIOXKeHa K pacueTy SIBJIeHUH, [ TIONbITAI0Ch HACKOJIbKO
CMOT'y sICHEe OCBETHTb COOTHOIIEHWS MeXJy MaTeMaTudeckoil ¢op-
1 [1,C. 105—-109).
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MO 3TOY TeOpUU U MaTeMaTH4eckoil pOpMOIl OCHOBHOM HayKU—ZWHA-
MUKH, 1a0bl MbI MOTJIH OBITH 10 HEKOTOPOU CTeMeH! MOATOTOBJIEHbI K
TOMY, YTOOBI yKa3aTh Te JUHAMUYECKHe SBJIEHUS, CPeIU KOTOPbIX MbI
MOJXeM HMCKaTh MUJIIOCTPALUIA UM OOBACHEHWI I 371eKTPOMarHuT-
HBIX fIBJIEHUU.

IIpu onMCaHNY STHUX SIBJIEHUN 51 BBIOEPY Te, KOTOpbIe HauboJiee ICHO
WJUTIOCTPUPYIOT OCHOBHBIE W7l TEOPHH, OINYCKas Apyrue sBJIeHUS
WJIM OTKJIaZibIBas MX PaCCMOTPEHIeE [I0 TOTO MOMEHTa, KOT/la YUTaTeh
Oyzet 60Jiee MOATOTOBJIEH.

C MaTeMaTHYeCKO# TOUKM 3peHus HarboJiee BaKHON CTOPOHOI JTt0-
60ro fBJI€HHS HYXXHO CYMTAThb HAaJIW4Me W3MepHUMON BenuduHsI. I1o-
3TOMy 51 OyZy pacCMaTpUBATh 3JIEKTPUYeCKUe SBJIEHUS TIaBHBIM 00-
pa3oM uMesi B BUZY UX U3MEPUMOCTb, OIMChIBASI METO/bl U3MEPEHUS U
orpejiesisisi TaJOHBI, C KOTOPBIMU OHU CBSI3aHBI.

B mpusoxxeHuy MaTeMaTUKU K BBIYKMCIIEHUIO 3JIEKTPUYECKUX BeJIU-
YUH 51 Y1y IBITATbCS PEXKIe BCETo c/ies1aTh HanboJiee 061Me BHIBO/IbI
U3 JJAaHHBIX, NMEIOIUXCS B HAllleM PAClOpsDKeHUH, a 3aTeM yxKe NpHU-
MEeHATh NOJIyYeHHbIe Pe3yJIbTaThl K pacueTy BHIOPAHHBIX Hauboee
IPOCTHIX Cly4aeB. SI OyAy Mo BO3MOXXHOCTH M30eraTh TeX BOIPOCOB,
KOTOpbIe, XOTA U MOTYT BBISIBUTh UCKYCCTBO MaTeMaTHUKOB, HO He pac-
IIMPAIOT HAIIUX HAyYHBIX TO3HAHUM.

BHyTpeHHMe COOTHOLIEHNS pa3IMYHbIX OTpacjeil HayKu, HOofJIexa-
1eil HalleMy U3y4eHuIo0, 60lee MHOTOYHMCIIEHHBI U CJIOXKHBI, 4eM Y JI0-
60ii Ipyroii U3 pa3BUTHIX [0 CUX MOP HayK. Ee BHENTHYE COOTHOLIEHNU ,
C OHOH CTOPOHBI, C AMHAMUKOMN, a C PyrO¥l CTOPOHBI — C TEMJIOTOMH,
CBETOM, XMMHYECKUM JIeHCTBHEM U CTPOEHHEM Tesl YKa3bIBAIOT, I0-
BU/JMIMOMY, Ha 0COOYI0 BaXXHOCTb HayKHU 00 3JIeKTpUYecTBe KaK HayKy,
IIOMOTaloIell UHTePIPeTHPOBATh IPUPOAY.

MHe KaXeTcsl IO3TOMY, YTO BCECTOPOHHee M3ydyeHHe 3JIeKTpOoMar-
HeTH3Ma NpuoOpesio B HACTOsIIee BpeMs IIePBOCTENeHHOe 3HaueHue,
ABJIAACH CPEJICTBOM /7151 yCKOPEHUs Iporpecca HayKu.

Maremaruyeckre 3aKOHbI Pa3JMYHBIX KJIACCOB SIBJIEHWIA OBLIM JI0-
CTaTOYHO Y/IOBJIETBOPUTENBHO YCTAHOBJIEHBI.

Bbuu TakKe MCCeJOBaHbI CBA3M MeX/Y Pa3JNYHBIMHU KJaccaMU
ABJIEHUH ¥ BEPOSITHOCTD TOTO, YTO HMIIMPUYECKIE 3aKOHbI SABJIAIOTCS
CTPOTO TOYHBIMH, 3HAYUTEJIHHO MOBBICUIIACh Oyarofaps 6oJiee paciu-
PEHHBIM 3HaHUAM 00 UX COOTHOLIEHUSX APYT C JPYTOM.
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II>KEMC KJIEPK MAKCBEJ

Hakonen, ObIM JOCTUTHYT HEKOTOPbI MHpOrpecc B CBeJEHUU
3JIEKTPOMarHeTu3Ma K JMHaMUKe IyTeM II0Ka3a, YTO HU OfHO 3JIeK-
TPOMarHUTHOE SIBJleHUe He IIPOTUBOPEYHUT IPEe/II0JI0KEHHIO, YTO OHO
3aBHCHT OT YUCTO ANHAMUYECKOTO JeCTBUS.

OnHaKo TO, 4TO BBIJIO C/IeJIaHO /10 CUX TOP, HU B KaKOi Mepe He HUC-
JepIaJjio MoJjIs UCCIeJOBAHUH 110 371eKTprudecTBy. OHO CKOpee OTKPBLIO
3TO T0JIe, YKa3bIBasl 00BEKTHI /711 U3y4eHUs1 U CHabXas Hac CpefiCTBa-
MM UCCJIeZJOBAHUS.

EfBa M HY)XHO PacHpOCTPaHATHCS O MOJIE3HOCTU pe3yJIbTaTOB
MarHUTHBIX MCCJe/JOBAaHUI 1 HABUTALlMH, O Ba)XHOCTU 3HAHUSA HC-
THMHHOTO HalpaBJIeHWs KOMIlaca M O BJIMSHWUHU )Keje3a Ha Kopabie.
Ho Tpyzs! Tex, KTO cTapajcs NOCPeICTBOM MarHUTHBIX HaOMI0[eHU
cZiesaTh HaBUTALUIO OoJiee HaZieXXHOM, B TO JKe BpeMsl 3HAYUTEeIbHO
CII0COGCTBOBAJIM M IPOTPECCY YUCTOH HAyKU.

Taycc, ABSisACH 4ieHOM [epMaHCKOrO MarHMTHOTO 0O'beMHeHN S,
HaINpaBuUJ CBOIM MOIIHBIN yM Ha CO3ZlaHUe TeOPUH MarHeTH3Ma U Me-
TO/I0B MarHUTHBIX HaOmofeHuit. OH He TOJIBKO MHOTO€ BHeC B Hallle
3HaHUe TeOPUU MPUTSIKEHUS, HO U PEKOHCTPYUPOBAJ BCE yYEHUE O
MarHeTU3Me B OTHOIIEHUU MPUMEHSeMbIX MHCTPYMEHTOB, METO/IOB
HaOJII0ZIeHNS Y BBIYMCJIEHUS Pe3yJbTaTOB, TaK 4TO ero paboThl 1O
3eMHOMY MarHeTH3My MOTYT ObITh IPUHATHI 32 06paser GpU3N4ecKo-
ro ¥WCCJIeJOBaHUA /ISl BCeX, KTO 3aHUMAeTCs] U3MepeHUsAMH JI0ObIX
CHUJI IPUPOJBL.

BaxHble MPUJIOXKEHUS y4eHHS 00 3/MeKTpPOMAarHeTU3Me K Telle-
rpaduM TaKxe OKa3aJlu CBOe BO3/leiCTBUe HAa YUCTYIO HAYKY, IPUZAB
KOMMEPYEeCKYI0 IIeHHOCTb TOYHBIM 3JIEKTPHYECKUM H3MepeHUsM U
Ipe/IOCTaBUB 3JIEKTPUKAM BO3MOXXHOCTb [0JIb30BAThCA aNlapaTaMu
B TaKMX MacumTabax, KOTOpbIe /JajeKo MPeBOCXOAAT MacITabbl Jio-
6ot 06bIYHOI TabopaToOpUH.

[TocnencTBUA 3TOM NOTPeOHOCTH B 3HAHUAX B 006JACTU 3JIEK-
TPUYECTBA U UCHOJb30BAHUE ITUX HKCIEPHUMEHTATbHBIX BO3MOX-
HOCTeil 1Jis mpuobpeTeHUs 3HAHUK OBLIM OYeHb 3HAYUTENbHBI
KaK B OTHOUIEHMM CTHUMYJIMPOBAaHUS YCUJIUN INepeJOBBIX 3JeK-
TPUKOB, TaK U B PACHPOCTPaHEHHH CPeiu NPAKTUKOB U3BECTHOIO
KOJIMYeCcTBa TOYHBIX 3HAHUI, 4TO, MO BCeil BEPOATHOCTH, JOJIXK-
HO IPUBECTU K 00I[eMy HayYHOMY NpPOTrpeccy Bceil NH)XEeHepHOU
npodeccuu.
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TPAKTAT OB BJIEKTPUYECTBE U MATHETU3ME

VIMeeTcs1 HECKOJIBKO TPAKTaTOB, B KOTOPBIX 371eKTPUYeCcKre ¥ MarHuT-
HblIe SIBJIEHNUS ONMCAHBI NONY/IApHO. OHAKO 3TO He TO, YTO HY)XHO /A TeX,
KTO CTAJIKMBAETCS JIMIIOM K JIMLY C HOAJIeKAIUMY U3MepeHHI0 BelTnY1Ha-
MU U Yeil yM He y7I0BJIeTBOPSIETCS SKCIIePUMEeHTaMH B JIEKIIMOHHOM 3aJle.

VimMeeTcs TaK)Xe 3HAYUTEIbHOE YHCIIO MaTeEMaTHIeCKIX paboT, Bechb-
Ma BRXXHBIX IJI1 HAyKU 00 3JIeKTPUYeCcTBe, HO OHU 3aNpSATaHbl B 00b-
€MUCTBIX TPYZaxX YUeHbIX 001ecTB, He 00Pa3yIOT CBI3aHHOW CUCTEMBI,
OYeHb HEPABHOILIEHHBI 110 CBOEMY 3HAY€HHUIO U 10 GOJIbIIeN 4acTu 10-
CTYIIHBI 1711 HOHUMaHUS TOJNBKO NpodeccroHaIbHBIM MaTeMaTHKaM.

[ToaToMmy s mosaras, 4To GyJeT M0Jie3HbIM TPAKTAT, KOTOPbIi MMeJT
Obl CBOEU TJIaBHOU 11€JIbI0 METOIMYEeCKU OXBAT BCETO MpeMeTa U KO-
TOPBIN yKa3as Obl, KaK KakAasg 4acTb ITOTO IpeAMeTa JeaeTcs J0-
CTYITHOH IPOBepKe MyTeM JIeCTBUTEIbHBIX U3MepPEeHUI.

OO1iee MOCTpOEHKE 3TOTO TPAaKTaTa 3HAYMTENBHO OTINYAeTCS OT
IIOCTPOEHUS] HECKOJBKUX TPEKPAaCHBIX PaboT MO 3JEeKTPUYECTBY, OIy-
GIMKOBAHHBIX OOJIbIIEH YacThio B [epMaHUM, U MOXKET MOKa3aThCs, YTO
B HEM JIMIIb B OTPaHUYEHHON CTelleH! OT/[aeTcs JaHb paboTaMm psza 3Ha-
MEHUTBIX JIEKTPUKOB U MaTeMaTHKOB. OIHOUM M3 MPUYUH 3TOTO fABJISA-
eTcsl TO, YTO, IIpexk/ie YeM 5 Hadasl U3y4daTb 3JIeKTPUIeCTBO, 5 Pellu He
YUTaTh MaTeMaTU4eCKUX TPYAOB [0 3TOMY IIPEAMETY 0 TeX IOop, MOKa
ZIOCKOHAJIBHO He MpouTy dapasieeBCKUX DKCIleprMeHTaIbHBIX UCCIIes0-
BaHWUii 110 aektpuyectsy [Experimental Researches in Electricity]. I 6511
yBepeH, 4YTo CJlefiyeT MpeAIosaraTb HaIm4dre pa3HUIbl Mexy dapaznees-
CKUM TIyTeM K OHUMaHUIO SIBJIEHUH 1 TyTeM MaTeMaTHKOB, B CHJIy 4ero
HU OH, HY OHU He ObUTH YZIOBJIETBOPEHBI SI3BIKOM JIPYT ApyTa. 51 ObLI TAKKe
yOexzieH B TOM, YTO 3TO PAacXOXK/eHUe He BbITeKaeT 13 TOTO, YTO OfIHA U3
CTOpOH He TpaBa. BriepBbie MeHsi ybenus B 3ToM cap Busuam TomcoH!,
YbY COBETHI U [IOMOIIIb B PaBHOI Mepe, KaK U ONyOIMKOBaHHbIe paboThI,
7l MHe GOJIBIIYIO YacTh TOTO, YTO 51 U3Y4MII [0 JAHHOMY BOIIPOCY.

B npouecce nsyuenus pabor ®apaznes s HOHAJ, YTO €ro MeTOJ| OHU-
MaHUA ABJIEHUH ObUI TAK)Ke ¥ MaTeMaTHYeCKUM, XOTS OH U He ObUI BbIpa-
’KeH B ycJIOBHOH popMe MaTeMaTH4eCKUX CUMBOJIOB. SI TaKxe HalleJ, 9To
€ro MeTOJ| MOJKeT OBbITh BbIPaXKeH B OOBIYHBIX MaTeMaTHyecKux Gpopmax
U3JIOKEHUS U, TAKUM 06pa3oM, ero MOXHO CPaBHHUTH ¢ TeMH popMamMu
M3JI0)KeHN s, KOTOPBIE JAl0TCA POdeccroHaTbHBIMU MaTeMaTHKAM.

1 4 nome3yroce Cy4aem 6ipasuns cé0t0 NPUsHamensHocms cpy B. Tomcory u npogeccopy Tomy
[Tait] 3a mHozue yerrvie yKasanus, coenarHuie 80 BpeMs HO020MOBKU K Ne4amu 3moeo mpyoa.
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II>KEMC KJIEPK MAKCBEJ

Hanpumep, ©@apazeii CBOUM MbICJIEHHBIM B30POM BUJieJl IMHUU CUIIBL,
NpOoXOAsIMe dyepe3 BCe IPOCTPAHCTBO TaM, Il MaTeMaTUKU BUIeNU
LIeHTpPbI CUJIBI, IPUTATHBAIONIMeCs Ha paccrosHuu. Papazeii Buzen cpe-
7y TaM, I7le OHU He BUJied HU4ero, kpoMe paccrosguus. @apazeil uckan
WCTOYHVK SIBJIEHU! B PeaJIbHbIX IIPOIieccax, HPOUCXOAAMINX B Cpesie, OHU
ke OBbLIM YIOBJIETBOPEHBI TEM, YTO HAIIM €ro B eHCTBYIONIEH Ha pac-
CTOSIHUM CUJIe, IPUJIOKEHHOM K 37IeKTpruiecKuM QIIronsiaM.

Korpa s 06:1ex To, 4T0 5 cuntan papazeeBCKUMU H/iesIMU, B MaTeMa-
THYeCKyI0 GOpMY, 5 Hallles, 4YTO Pe3yJbTaThl 000MX METOLOB BOOOIIe
COBIAZIAIOT, TAK YTO MU OO'BACHAIOTCS OJTHU U Te Xe sBJIeHUs 1 060u-
MM MeTO/IJaM¥ BBIBOZIATCS OJTHU U Te e 3aKoHbl. Ho papazneeBckue me-
TOJIbI IOXOZAMJIM HA T€ METOZbI, B KOTOPBIX Mbl HAYMHAEM C OOIIero u
IIPUXOJMM K YaCTHOCTSIM NOCPeJICTBOM aHAJIM3a, TOIAa KaK OObIYHbIE
MareMaTH4yecKue MeTO/bl ObIJIM OCHOBAHBI HA TPUHIUIIE HAYMHATD C
JaCTHOCTEH U CTPOUTB Liesioe IyTeM CUHTe3a.

S1 HallleJI TaKXKe, YTO HEKOTOPbIe 13 HanboJiee MI0JOTBOPHBIX METO-
ZI0B VICCJIEZIOBAHUSA, OTKPBITBIX MaTeMaTHUKaMU, MOTYT OBITh BbIpaKe-
HBI B TeDMUHAX [Ipe/ICTaBIeHUN, 3aMMCTBOBaHHBIX y Dapazes, MHOTO
Jydllle, 4eM B MX IIepPBOHAYAIbHOI popMe.

Hanpumep, Bcs Teopusi NOTeHLMaa, PaCCMAaTPUBAaeMOro KaK BeJIMYKHa,
KOTOpasi yZOBJIETBOpSIeT OmpezeseHHOMY AnddepeHINalIbHOMY YpaBHe-
HUIO B YaCTHBIX NPOU3BOJHBIX, B OCHOBHOM OTHOCUTCS K METOZly, Ha3BaHHO-
My MHOI0 MetonoM Dapazesi. CornacHo pyroMy MeTozly, IOTeHLIMal, ecii
OH BOOOIIIe BBOJUTCS B PACCMOTPEHNE, 0JKeH IIOHUMATBCS KaK Pe3ysbTaT
CYMMUDOBaHUs 3/EKTPUYECKUX 3apA0B YaCTULl, KOKABIA U3 KOTOPBIX I10-
TleJIeH Ha ero pacCTOsIHUe OT JJaHHOH To4yku. OTcCrofa MHOTHe U3 MaTeMaTH-
yeckux OTKpbIThi Jlamaca [Laplace], ITyaccona, I'puna [Green] u Taycca
HaXoJIAT CBOe HACTosiIlee MeCTO B 3TOM TpaKTaTe U COOTBETCTBYIOLIee CBOe
BbIPA)XEHHe Ha SI3bIKe KOHLEMIINI, B3ATBIX, [NIABHBIM 00pa3oM, y apazest.

Bonbmoit mporpecc ObLI JOCTUTHYT B y4eHUM 00 371€KTpUYeCTBe,
IJIaBHBIM 00pa3oM B IepmaHuy, Grarofaps JuiaMm, KyJIbTHBHPYIOIUM
TeOpHIO [IeMICTBUS HA PACCTOSHUU. BaxkHble 3eKTpUdYeckrue U3MepeHus
B. BeGepa MHTepIIPETHPYIOTCS M B COOTBETCTBUH C 3TOM TeOpHUeH, a 3J1eK-
TPOMAarHUTHble BO33peHusi, KOTOpble Hayajl co3/aBaTh [aycc u KoTophble
6bln pa3BuThl 3aTeM Bebepom, Pumanom, U. u C. Heiimanamu, JIopeH-
nieM [Lorenz] u ApyruMy, OCHOBAHbI HA TEOPUH [IeMICTBUSA HA PACCTOSTHUY,
IefCTBUSA, 3aBUCSIIEr0, OJHAKO, MO0 HEMOCPECTBEHHO OT OTHOCUTEIb-
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HOW CKOPOCTH YaCTHII, JTUOO OT MOCTENEeHHOTO PAaCHPOCTPAHEHUS Yero-
TO — TOTeHI[Maja UM CUJIbl — OT OHOW 4acCTHUIIbI K Apyroil. bonbIuoi
ycrex, KOTOPOTro JOCTUITIX 3TU BbIAAIOIMeCs IOV B IPUJIOXKEHUHU Mare-
MaTHKU K 3JIeKTpUYecKUM SIBJIEHUSM, IIpU/iaeT, eCTeCTBeHHO, JJOIOIHU-
TeJIbHBIN BeC UX TeOpeTHYeCKUM IIOCTPOEHHUAM, TaK 4TO Te, KTO, U3ydas
3JIEKTPUYECTBO, 0OpaIaeTcsd K HUM KaK K BeJMYallIuM aBTOPUTETaM B
MaTeMaTU4eCKOW TeOPUU 3/IeKTPUUecTBa, BO3MOXXHO yCBaUBalOT BMeCTe
C X MaTeMaTH4eCKNMH MeTOJJaMU TaKxXe U UX GU3nIecKue TUIIOTe3Bl.

Otu QusMYecKue THIOTe3bl, OJHAKO, COBEPIIEHHO YYX/bI CIOCOOY
paccMOTpeHus, KOTOPbIH IPUHAT MHOIO, U 1ieJlb, KOTOPYIO 5 IIpeciefjoBall,
COCTOWT B TOM, YTOOBI 1aTh BO3MOXHOCTb Te€M, KTO XOYeT M3y4aTh JJIeK-
TPUYECTBO, YBUIETb, YNTASA ITOT TPAKTAT, YTO UMEETCS APYrod crocob
PaccMOTpeHuUs MpeaMeTa, He MeHee TPUTOZHbINA ISl 00bsCHEHUs SIBJIe-
HU. DTOT MyThb, XOTSA OH U MOXeT II0Ka3aThCs B HEKOTOPHIX CBOUX ya-
CTAX MeHee OlpeZeseHHbIM, HAXOAUTCS, KaK 5 AyMalo, B 6osiee BePHOM
COOTBETCTBUY C HAIIMMU JIefCTBUTEIbHBIMY TI03HAaHUAMHU KaK B TOM, YTO
OH YTBep:KZIaeT, TaK U B TOM, YTO OH OCTaBJIsieT HepelleHHbIM.

Bonee TOro, ¢ Hay4yHOM TOYKM 3peHMs Ype3BbIYAiHO BAXHO, YTO
MOXXHO CPaBHHUTb 003 MeTO/a, MOCKOJIbKY 003 OHH YCIEeITHO 00BACHIIN
OCHOBHbBIE 3JIEKTPOMArHUTHBIE SIBJIEHUs, 00a CTPEMUJIMCh OOBSCHUTDH
pacrpocTpaHeHue CBeTa Kak 3JIeKTPOMarHUTHOe fiBleHue U JeMCTBU-
TeJIbHO [I03BOJIMJIY BBIYKUCIIUTD ero CKOPOCTh, B TO BpeMs KaK OCHOBHbIe
WX NIPeZACTaBJIeHUs O TOM, YTO UMeeT MeCTO B eHCTBUTEIbHOCTH, PABHO
Kak ¥ 0ojiee BTOPOCTENeHHbIEe NIPEICTaBJIeHUs O PaCCMaTPUBAEMbIX Be-
JIMYUHAX, KOPEHHBIM 00pa30M Pa3iInyaioTCs.

ITo3TOMY 51 IPUHAT Ha cebs POJIb CKOpee 3alUTHUKA, YeM CYAbU, U
GoJbllle CTPEMUJICS MOSICHUTH NPMMepaMyl OfUH MeToJ, YeM ZHaTh Gec-
IIPUCTPACTHOE ONHMcaHue 060KX. 51 He COMHEBAIOCh B TOM, YTO METOf, KO-
TOPBIH 1 HAa3BaJl HEMELKKUM, TaK)Ke HaljleT CBOUX CTOPOHHUKOB U OyzieT
M3JI0K€eH C MaCTepCTBOM, IOCTOMHBIM €r0 OCTPOYMHS.

S1 He mbITaNCA AaTh MCYEPIBIBAIOMIMI OXBAT 3/IEKTPUYECKUX SBJIEHWH,
OIIBITOB U anmapaToB. TOT, KTO oyesIaeT MpoyecTh Bee, YTO U3BECTHO 110 3TUM
BOIMPOCAM, HaiizieT 6ObIIyI0 OMOIIb B «TpakTare 00 sekTpudectBes [Trait
¢ d’ Electricité] mpodeccopa A. nie 751 PuBa U B HEKOTOPBIX HEMEL[KUX TPAKTa-
Tax, KaK, HampuMep, «[anbBaHu3mM» Bunemana [Wiedemann’s Galvanismus],
«BrnexTprdecTBo TpeHusi» Pucca [Riess’ Reibungselectricitit], «BBenenue B
anekTpoctatuky» bupa [Beer’s Einleitung in die Electrostatic] u ap.
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51 orpaHMYWJICA TOYTU HCKJIIOYUTENILHO MAaTeMaTUYecKUM H3JI0-
)KEeHHeM TIpeIMeTa, HO s PeKOMEeHZIOBas Obl M3ydaiolieMy — IOCJe TO0
BO3MOXHOCTU 3KCIEPUMEHTAaJbHOIO M3y4eHWs MOAJIEXAUMX HabIo-
JIeHWIO sIBJIeHWI — BHUMATeJlbHO NpoYecTb (apazeeBckue <«Dkcnepu-
MeHmanvHvle Uccaed08anus no anexmpuuecmsy». TaM OH HalZeT BIIOJIHE
COBPEMEHHbII NCTOPUIECKUI OTYET O HEKOTOPBIX U3 BEJIMYAMIINX JJIeK-
TPUYECKUX OTKPBITUI U WCCIINOBAHUI, IPUBEIEHHbIX B MOPSIOK U 10-
CJ1eZIOBAaTeIbHOCTDb, KOTOPBIE €/[Ba JIU MOXKHO OBITIO ObI YIyYIIUTD, JaXKe
ecy ObI pe3ysbTaThl ObUTM U3BECTHBI 3apaHee U ObLIM BbIPa)KeHbI S3bI-
KOM 4YeJIOBeKa, yZeJIMBIIero MHOTO BHUMAaHHsA MeTOZaM TOYHOTO ONuca-
HUS HayYHBIX SKCIIEPUMEHTOB ¥ UX Pe3yJIbTaToB'.

YreHMe OPUTMHAIBHBIX HAY YHBIX TPYZOB 10 KAKOMY-JIOO0 IpeIMeTy
naeT GOJIbIINE MTPENMYIIeCcTBA U3yYaloeMy STOT IpeiMeT, U060 HaykKa
ycBauBaeTCs BCerzia HarboJiee MOJHO B COCTOSIHUY ee BO3HUKHOBEHU,
a B oTHoumeHuM ¢apazneeBcKUX «Hccredosanuui> 3TO CPAaBHUTEIBHO
JIETKO, TaK KaK OHU ONYyOJIMKOBAaHbI OTAEIbHBIMU U3/JaHUAMH U MOTY T
OBITH IPOYTEHBI TIOCTIe[0BaTeNbHO. Eciu 4eM-1160 U3 HamMCaHHOTO
MHOIO B 3TOM TPaKTaTe 51 CMOTY 00JIerYuTh M3y4alolleMy IOHUMaHue
dapaneeBckux CrocoOOB MBICIUTbh U BbIpaKaTbcsi, g OyAy paccmar-
pUBaTh 3TO KaK BBINOJHEHNE OJJHOW 13 CBOUX IVIABHBIX LieJieil — Tepe-
IaTh PYTUM TO BOCXHIEHHe, KOTOPOe s caM MCIIbITall, 4uTas papaze-
eBckue «Hccaedosanuss.

OnyicaHue sIBJIEHUI U 3JIeMeHTapHbIe YaCTH TeOPHH 110 KaXKZIOMy IIpefi-
MeTY HaXOZIATCA B IEPBBIX [T1aBaX KAXKI0M U3 YeThIPeX YacTeil, Ha KOTOpble
paszesieH 3TOT TpaKTaT. B 3THX I71aBax U3ydaroluii HaleT 0CTaTOUHbIN
MaTepuaJt Jyisi IepBOHAYaIbHOTO 03HAKOMJIEHHS CO BCEM YYEHHEM.

OcranbHble I7IaBbl KaX/0M YaCTH MOCBSLIeHb! Oojee CIOXKHBIM 4Ya-
CTSIM TeOpUH, IPOLIeCCaM YKCIIEHHbIX PAacYeTOB U MHCTPYMEHTaM U MeTo-
J1laM 9KCIIepUMEHTaIbHOTO MCCIIeI0BaHMS.

COOTHOIIEHUSI MeX/y 3/1eKTPOMarHUTHBIMYU SIBJIEHUSIMU U SIBJIEHUS-
MU U3y4YeHUs1, TeOPHUS MOJIEKYJISIPHBIX JIEKTPUYECKUX TOKOB U Pe3yJib-
TaThl 0OCY)X/IeHWSI TPUPOJIBI IeUCTBUS Ha PACCTOSTHUY PAaCCMATPUBAIOTCS
B TIOCJIEIHUX YeThIPeX [1aBaX BTOPOr0 TOMa.

Hxcemc Knepx Maxceenn
1 ¢peBpans 1873 .

1 XKusno u nucoma Qapades, mom I, cmp. 395.
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TPAKTAT OB SJIEKTPUYECTBE U MATHETU3ME
Ob MHAYKIINUN SJIEKTPMTYECKIX TOKOB!

528. OTKpbITHE DPCTENOM MarHUTHOTO JIeMCTBUSA 3JIeKTPUYECKOro
TOKa IPUBEJIO MyTeM HPSAMOrO PACCyKJeHUs K OTKPBITUIO HaMarHude-
HUA 71eKTPUYeCKUMH TOKAMUA Y MEXaHU4YeCKOTO B3aUMOJIeHCTBUS MeXy
HUMU. OfHAKO YCIOBUSA BO3HUKHOBEHMS MarHUTO3JIeKTPUYECKOU MHYK-
II1Y He ObUIN HaliZeHbl BIUIOTH 10 1831 roaa, korzaa ux oTkpbl1 Papanei,
I0JIroe BpeMs CTapaBIIUICS IOy YUTh 37eKTPUUeCKHe TOKU IOCPeZiCTBOM
MAarHUTHBIX WJIM 3JIEKTPUYECKUX BO3JENCTBUN. MeToz, KOTOPBIM IOJIb30-
Basicsi Dapazeii B CBOMX MCCIIEZI0BAaHUSAX, COCTOS B TOM, YTOOBI IOCTOSTHHO
06paraThesi K OMBITY KaK CPeJICTBY MPOBEPKU IIPABUIIbHOCTU CBOUX U7l
Y NOCTOAHHO pa3BUBAaTh CBOM WIEU Jajblle I0J [PAMBIM BIUAHUEM
OmbITa. B 0my6/IMKOBaHHBIX UM HCC/IEZI0BAHUSAX Mbl HAXOAUM €T0 U/ien
M3JI0)KeHHbIMU Ha A3bIKe, KOTOPBIH ABIAETCSA HanboJIee OAXOAAIIMM /IS
POX7IatoIIelicsl HayKH, U60 OH B JOCTATOYHOM Mepe Uy CTUJIIO pU3HKOB,
NPUBBIKIINX 00JIEKAaTh CBOIO MBICJIb B MaTeMaTH4yecKue GOpPMBI.

DKCIepUMeHTalbHOe HCCIelOBaHNUe, IOCPe[CTBOM KOTOPOro AM-
nep yCTaHOBUJI 3aKOHBI MEXaHUYeCKOTO B3aUMOZIEIICTBUA MEX/Y dJIeK-
TPUYECKUMU TOKAMH, fABJISAETCA ONHUM U3 Hambosee GJeCTAIUX [0-
CTV)KEHUI HayKHU.

Bce B 5TOM ucClelOBaHUA — U TEOPUs, U SKCIIEPDUMEHT — IPOMU3-
BOZIUT TaKOe BrevyatyieHue, Kak 6yATo GbI OHO Cpasy e, B COBepLIEHHO
Pa3BUTOM U 3aKOHYEHHOM BH/Jie, BBIIJIO U3 TOJ0BBI «HBIOTOHA 371€K-
TpU4ecTBa». Bce coBepimeHHO o ¢popMe, HETPeBOCXOAUMO MO TOYHO-
CTU ¥ Pe3IOMUPOBAHO GOPMYJION, U3 KOTOPOW MOTYT OBITh BBIBE/IEHBI
BCe SIBJIeHUS U KOTOpas A0JDKHA HaBCerzia OCTaThCsl OCHOBHOM Gopmy-
JIOW 3JIeKTPOANHAMUKH.

OpHako MeTon AMIepa, XOTsi OH U 0bJjiedeH B MHAYKTUBHYO ¢op-
My, He [T03BOJISIeT HaM IIPOCJIeINTD X0l PYKOBOJUBIINX AMIIEpOM UTIeH.
EnBa i1 MBI MOXeM IOBEPUTb TOMY, YTO AMIIep OTKDBLI 3aKOH B3au-
MOZIeCTBUA [IeMCTBUTEIbHO MOCPE/ICTBOM TeX OMNBITOB, KOTOpbIe OH
OIMCBIBAET. MBI BEIHYX/I€HBI II0I03p€BaTh — Kak, BIIPOYeM, OH U CaM
TOBOPUT? — YTO OH IIPUILE] K 3TOMY 3aKOHY HEKUM IyTeM, KOTOPBIA
OH HaM He coo0b11aeT, a 3aTeM, KOI/ja OH CO3/1aJl COBEPIIeHHYIO TEOPUIO,
OH y6paJ Bce CJIefibl TeX JiecoB, 61aroapst KOTOPHIM OH ee MOCTPOUIL.

1 {A Treatise on Electricity and Magnetism. Vol. II, Chapt. Ill, §§528, 529}.
2 Théorie desphénoménes Electrodynamiques, p. 9.
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C ipyroii croponsbl, Papajieli oka3bIBaeT HaM KaK CBOM YCTIEIIHbIE OMbITH,
TaK 11 6e3yCIIelHbIe, KaK BIOJIHE Pa3BUTHIE HIEH, TAK U He3PeJible, v YNTaTelb,
CKOZbKO Obl OH HU ycrynasn dapajielo 1o cuiie MHAYKTHBHOTO MBIIIIEHVS,
VICTIBITHIBA€T YyBCTBO CHMIIATUM Jake B OOJNbIIEl CTereHH, 4eM BOCXHIIe-
HUSL, ¥ HAYMHAET BePUTh, YTO eC/v Obl eMy IpeCTaBIICS CIIy4aid, TO ¥ OH
cam fiesiait Gbl OTKpbITUSL. [103TOMY KK/bIi M3yYarOIIMii JOJKEH MPOYecTb
«HccnenoBanusi» Amriepa Kak O/vcTaTebHbIi IPUMep HAYIHOTO CTHJIS TIPU
M3JI0XKEHNH KaKOTO-JIOO0 OTKPBITHSI, HO OH ZIOJDKEH Takxke u3ydars Dapazest
JUIS1 TOTO, YTOOBI IyTeM B3aUMOZIEHCTBHSA, KOTOPOe YCTAHOBUTCS MEXX/Y HOBO-
OTKpBITHIMU (pakTamu, coobieHHbIMY eMy DapajieeM, ¥ BO3HUKAIOLIUMY Y
HEro caMoro 1iesiMu, KYJIBTUBHPOBATh B ce0e HayuHbIi JyX.

Jl7is1 HayKu, BO3MOXKHO, MOIILIO Ha MOJb3y To, uto Papaneii, Bnages B
COBEpIIEHCTBE OCHOBHBIMU TOHSITUSIMU MPOCTPAHCTBA, BPEMEHH U CHJIBI,
He 6bUT MPOpeCCHOHATLHBIM MaTeMaTuKoM. OH He CTPeMHJICS K TOMY,
9TO6BI YIYONATHCA B MHOTOYKCIIEHHBIE ¥ MHTEPeCHbIe U3bICKaHUS B 06-
JIaCTU YACTOW MaTeMaTHKH, KOTOPble MOTJIY ObI BOSHUKHYTh HAa OCHOBE €ro
OTKPBITHH, eciu Obl 3TH MOCIeHNe ObLIN 06JIeYeHbl B MaTeMaTUYeCKyko
dopmy, 1 OH He omIyIaT HOTPEGHOCTU HH B TOM, YTOOBI IPUAATH CBOUM
pesynbTatram GpopMy, OTBEUAIOIIYI0 MaTeMaTHYeCKUM BKyCaM 3MOXHU, HU
B TOM, YTOOBI BBIPa3UTh 3TH PE3YJIbTaThl B TAKOM BHU/IE, KOTOPBIN T10-
3BOJIMJ Obl MaTeMaTHKaM 3aHAThCSA UMU. HO TeM caMbIM OH COXpaHMUI
6oJiee MUPOKYIO CBOOOY /IS CBOEH COOCTBEHHO# pabOThI, IS COTIAco-
BaHKSA CBOMX HMIEil C OTKPHITHIMU MM (aKTaMU U IJIst BHIPAXKEHUS CBOUX
MBICJIEl eCTeCTBEHHBIM, He TEXHUYECKHM SI3BIKOM.

[aBHBIM 06pa30M B HazleXIe C/ieIaTh ero Mjen OCHOBOUM MaTeMaruye-
CKO¥i TeOPUH 51 U TIPEATIPUHSLT HallCaHUe 3TOTO TPAKTATA.

529. Ml NIPUBBIKJIU MPEJCTABIATH cebe BCEJIEHHYIO COCTOSIIEN U3
JacTeil, ¥ MOITOMY MaTeMaTHKH HAYMHAIOT OOBIYHO C PAaCCMOTpPEHUS
e[IMHIYHON YaCTHUIIbI, 3aTeM CTAPAIOTCS MOHATH ee B3aMMOOTHOIIEHHUE C
APYroii YacTuIieil u T. A. DTOT MeTOJ CYUTANICS BOOOIIe HauboIee ecte-
cTBeHHbIM. OZIHAKO, ZJIS1 TOTO YTOOBI PEACTABUTH cebe YacTHLly, He0O-
XOZIMM TIpoliecc aGCTparupoBaHusi, KOO BCe HAIIM BOCIPHUSITHS OTHO-
CATCSA K MPOTSXKEHHBIM TeJIaM, TaK 4TO UZiest O yesoM, COIePKaIascs B
JlaHHBII1 MOMEHT B HallleM CO3HaHWUH, BO3MOXHO SIBJISIETCS B TOH e CTe-
TIeHH MepBUYHOM, KaK ¥ IpejcTaBiIeHne 06 otaensHoM mpenmMere. Crie-
ZI0BaTeJIbHO, BO3MOJKeH 1 TaKOi MaTeMaTH4YeCcKuii MeToZ, B KOTOPOM MbI
TIepexo/iiM OT LeJIOT0 K YaCTH, a He OT YaCcTHOTO K 001emy. Hamnpumep,
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B CBOell mepBOW KHUTe DBKJINJ IMpPeACTaBjsAeT JUHUI0 Kak cief], mpo-
YepUYeHHbI TOYKOH, TIOBEPXHOCTh — KaK Pe3yJbTaT JBIKEHUS JIMHUHN U
TeJ0 — KaK pe3yJbTaT JBM)KeHUA MoBepxHOcTH. Ho BMecTe ¢ TeM OH
orpeziesisieT MOBePXHOCTh KaK I'PaHUIy Teja, JUHUIO — Kak Kpai mo-
BEPXHOCTH U TOYKY — KaK KOHEII IMHUHU.

ITono6HBIM e 06pa30M MbI MOYKEM JIUOO MPeICTaBIATh cebe MOTeHIH-
aJI KaKOW-HUOY/Ib MaTepHaIbHOM CUCTEeMBI KaK HEKOTOPYIO QYHKIHIO, Ha-
XOZIMMY10, TIOCPeJICTBOM OIIpe/ieJIeHHOTo Tpoliecca MHTerpUpOBaHUs, pac-
MPOCTPAHEHHOTO Ha BCe HAXOAANIMECS B T0JIe TeJa, KOO0 JKe Mbl MOXeM
CYMTATh, YTO CAMM MacChl He MMEIOT HMKAaKOro0 MHOTO MaTeMaTHYeCcKOoro
coziepaHusi, 4eM 00'beMHBII UHTErpas OT 4ln V¥, e ¥ — noteximan.

ITpu uccienoBaHNM 3JIEKTPUIECKUX SBJIEHUN MbI MOXKEM TIOJIb30BaTh-
ca ¢opmynaMu, B KOTOPLIX QUIYPUPYIOT TaKKe BeJMIMHBI, KaK PacCTos-
HUSI MEX/Ty TeJIaMH, 3aPsZIbI 3TUX TeJl U TeKYIIHe B HUX TOKH, UJIY YKe MBI
MOXeM TI0JIb30BaThCsl GOPMY/IaMH, B KOTOPLIX pUTYPUPYIOT IPyTHUe Be-
JIMYUHBI, HellpepbIBHbIE BO BCEM IIPOCTPAHCTBE.

Marematideckasi oneparivisi, ynorpebJisiemast Iipy IlepBOM MeTO/Ie, 3TO UHTe-
TPUPOBaHUE BJIONb JIMHKH, IO IOBEPXHOCTH U TI0 KOHEYHBIM 0ObeMaM; mpu
BTOPOM >Ke MeTofle IPUMeHSIIOT JuddepeHIaibHbIe YPaBHEHNs B YaCTHBIX
MPOU3BO/IHBIX Y MHTETPUPOBaHKE, PACIPOCTPaHEHHOE Ha BCe MPOCTPAHCTBO.

Meton ®apazes siBisieTcsi 60iee 6IU3KUM KO BTOPOMY M3 3TUX JIBYX
crioco60B paccMoTpenusi. apazieit HUKOT/IA He CIUTAET, YTO MEXY Teia-
MM HET HUYero KpoMe MX PacCTOSHUSA, U 9TO OHU JIEUCTBYIOT IPYT HA JPY-
ra COOTBETCTBEHHO HEKOTOPOH QYHKIMHU OT 3TOro paccTossHusA. OH mpes-
craBJisieT cebe Bce MPOCTPAHCTBO KaK MOJIe CHIThI, IPHUYEM CHJIOBbIE JTUHUH,
BOOO11Ie TOBOPSI, ICKPUBJIEHBI ¥, OY/Iy4r HOPOXX/IeHbI KAKUM-JTUOO0 TEJIOM,
PacxoisaTcsi OT HETo BO BCe CTOPOHBI, U3MeHsIsi CBOe HallpaBJjieHue 61aro-
flapsi IPUCYTCTBUIO APYTUX Tes. OH [jaXke TOBOPUT' 00 ITUX CHIIOBBIX JIU-
HUSX, TPUHAJIEKANUX KaKOMY-HUOY/Ib Tesy, Kak B HEKOTOPOM pPoJie 0
YaCTU CaMOTO 3TOTO Tejld, TaK YTO O AEMCTBUM 3TOTO Tejla Ha yZaJeHHbIe
TeJla HeJlb34 CKa3aTb, YTO OHO JIeMCTBYeT TaMm, I7ie ero HeT. OfHAaKO 3TO He
ocHoBHas unesa @apazes. g fymato, 4To OH XOTeJl BBIPAa3UTh CKOpee TOo, YTO
B I10JIe BCe MPOCTPAHCTBO 3aMOJIHEHO CHJIOBBLIMU JIMHUSAMH, PacIojioxe-
HHe KOTOPBIX 3aBUCHT OT PACIIOIOXKeHN HaXOAAMKXCA B TI0JIE TeJl, ¥ YTO
MeXaHM4YecKoe ¥ 3JIeKTPUIECKOe ZIeMICTBIE Ha KaXK/I0€ TeJI0 ONpeiesseTcs
OKPYXXAIOIIMMH ero JUHUAMH.

1 Experimental Researches, vol. IL, p. 293, vol. IIL, p. 447.
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I. P. T'epn
VccnenoBaHus Mo pacpoCTpaHeHUI0
3JIEKTPAYECKOU CUJIbI!

1. BBOZIHBII OB30P
a. K onvtmam

MeH$ 0YeHb 4acTo CIpAIIMBAIM, KAKUM 00Pa3oM 1 BIIepBbIe IIPHLIENT K
OTKCAHHBIM HIDKe ombiTaM. OBIIMM MOBOZOM K HUM ObLIO crienytoiiee: B
1879 rony Axkamemusi Hayk B Bepiute 0GbsiBiIa B Ka4ecTBe pabOThI Ha TIpe-
MUIO 33a7la4y — [JOKa3aTh SKCIePUMEHTAIBHO HAJIM4Ke KaKOH-TM00 CBA3M
MEX/y 371eKTPOAVHAMUYECKUMY CUIaMU U AUDJIEKTPUYeCKOU MOMAPU3aLii-
el U30JIATOPOB — Oy/Ib TO 3JIEKTPOIMHAMUYECKAs CHUIa, KOTOpas BO30ysKza-
eTcs [IpolieccaMyl B HelIPOBOJHUKAX, WX Ke T0JIApU3aliyisi HelPOBOAHKKA
CHJIaMH 3JIeKTPOJIMHAMUYECKON MHAYKIMY. TaK Kak s ObLT 3aHAT TOTAa B
®usnyeckom uHcTUTYTe B BeprHe paboTamul 1O 3/EKTPOMHAMUKE, TO-
crionuH GoH TenbMrosbl 06paTHI MOe BHUMaHUe Ha YKa3aHHYIO 3a/ady U
oberiay MHe TIOAZIEPXKY MIHCTUTYTa B CJIydae, eC/IU s Pellych 3aHAThCS ee
paspabotkoi. 1 06ymart 3aady ¥ BEIYUCIIMI Pe3yJIbTaT, KOTOPhIN MOXHO
6bU10 OBl OXKUAATH TPU Hanbosee GIATONPUATHBIX YCJIOBUSX MPU KCIIONb-
30BaHUU KOJIeOaHUIA JIeHIeHCKO GAaHKM MJTH OTKPBITHIX MH/YKIIMOHHBIX all-
napatoB. Pesynbrat 6bU1, paBia, HeOIAroOMPHUATHBIN; 0Ka3aI0Ch, YTO efjBa
JI1 MOXKHO Ha/IesIThCs Ha ZI0OCTaTOYHO BBIPA)KEHHBIN 3QQeKT, a ckopee JIUIIb
Ha TaKOM, KOTOPBIH JIKUT Ha I'PaHMULIe OCTYITHOTrO HabrozieHuo. I1oaToMy
51 OTKA3aJICS OT Pa3pabOTKY ITOM 3a71a4rt; MHe He CTaJIO U3BECTHBIM, ObLI JI
HaiizieH KaKoii-inbo Apyroi myTh ee pemieHus. OMHAKO ZIEJIOM MOEro 4ecTo-
J0OUS 0CTABaJIOCh BCe XKe HAWTH pellleHre 3a[JaHHOM TOrZla 3aa4y KaKuM-
HUOYIb HOBBIM IyTEM, U B TO )€ BpeMsi MOe BHUMaHue ObLII0 060CTPEHO B

1 [1, C. 112-130. Tam xce npusedern ucmounux: {Gesammelte Werke von Heinrich Hertz, Band
II, Leipzig. Verl. von Johann Ambrosius Barth. 1914. VI + 296}].
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OTHOLIEHUY BCETO, YTO CBSI3aHO C 3JIeKTPUIeCKUMHU KoslebaHuAMuU. Bpsaz mm
OBLUIO BO3MOXXHO, 4TO OBl 51 IPOIVIsAZeN KaKyo-HUOYAb HOBYIO GOPMY TaKUX
KosieGaHWH, ecyv ObI CYACTIMBBIH CIIy4aii asl MHE ee B PYKU.

I[TonoGHBIi CITy4Yait, ¥ TeM CaMbIM MOBOZI K OMMCAHHBIM HIDKe UCCTIeIOBAHH-
SIM, TIPEJICTABUJICS MHe OceHbi0 1886 rozia. B dusideckoit Kosuekimu Briciieit
TeXHU4IeCKO! Kokl B Kapsicpys, rie S MpOBOAWII CBOM OIIBITHI, 51 Pa3bICKaI 1
WICTIONb30BAJT 711 JIEKIIMOHHBIX HaZIoOHOCTE! Mapy TaK Ha3bIBaeMbIX PHICCOB-
CKUX WM KHOXeHIay3pOBCKUX KaTyllek. MeHs opasuIo, 4To /Ul NoJTy4eHust
HICKD B OZTHOY 0OMOTKe He 6bLT0 HeOOXOIMMOCTH Pa3psikaTh OObIive Oarapert
Yepe3 PYTYIO U, 6ojiee TOTO, YTO Jjisi HTOTO AOCTATOYHbI HeOObIIHe JieiiieH-
ckue GaHKY U Jjaxke Pa3psiibl HeOOMBIIOTO MHIYKIMOHHOTO amrapara, ecim
TOJIBKO Pa3psif NPoOKBaJ NCKPOBOH IPOMeXyToK. Korza 51 u3MeHuI cooTHO-
IITeHNs1, MHe OPOCKIIOCH B IV1a3a sBJIeHKe oO04HbIX UCKp [Nebenfunken], ¢ ko-
TOPOro 1 GepyT CBOe HAYaJIO HOC/IEYIOLIIVe HCCIIeOBAHYA.

BHauasie 51 cynTan 31eKTpUYecKUe ABYDKEHUS CIIUIIKOM OYPHBIMU /IS
TOTO, YTOGBI MX ZIaJiee MOXXHO GBUIO MCIIOJIB30BaTh, HO KaK TOJIBKO 51 0OHa-
PY)XUII TIO cepe/iiiHe BTOPUYHOTO MpoBoiHKMKa [Nebenleitung] mosienenue
HeitrpasnbHoii Touky [Indifferenzpunkt] u Tem cambiM — sicHOe U ymcTOE
sIBJIeHNe, 51 yOenuics, 4To 3a7ada bep/auHCKOM AKazileMUuM Teriepb MOXeT
OBITh pellleHa U AaJibllle MOe YecToNo0ue B To BpeMs He 1110. Moe y6ex-
JieHUe, eCTeCTBEHHO, YKPEIUJIOCh, KOTZia 1 YOeuscs, 4To 5 UMelo JIeNIo ¢
perynsipHbIMU KoslebaHusIMU. [lepBasi mepernedaTaHHasi HuKe cTaThsi <O
BecbMa OBICTPBIX JJIEKTPUIECKUX KOoslebaHHsAX»>! [lepesiaeT 3TO UCCIIe0Ba-
HYe B OCHOBHBIX 4epTaX, B IPaBUJIbHOM IIOC/Ie0BAaTeIbHOCTH BO BpEMEHH,
KaK OHO ObLJIO BBIIIOJIHEHO K KOHITy 1886 1 Hauasy 1887 roza.

B To Bpems kak 3Ta paboTa HaxoAMiIach B IeYaTH, MHE JIOBEJIOChH
y3HaTh, YTO ee cofep)KaHue He TaK HOBO, KaK A nojaraa. Cbesjs reorpa-
¢oB B anpese 1887 rona npuesn r-Ha B. ¢pon Benonbaa [W. von Bezold]
B Kapincpys u B Mo#t VIHCTUTYT; KOrzia 51 pacckasaj eMy O MOMX OIBITax,
OH OTBETWJI, YTO OH HAGJIIOZIa MOZJ00HbIe ABJIEHUS yXKe HECKOJbKO JIeT
TOMY Ha3aZl 1 o0OpaTHJ Moe BHMMaHHe Ha CBOIO cTaTbio «Vccienosa-
HUS 3JIeKTPUYecKUX paspsanoBs> B Tome 140 Pogg. Annalen. S coBcem
He 00paTWJI BHUMAHKA Ha 3Ty CTAThIO, IIOCKOJIBKY, BO BCAKOM CIIy4ae C
BHeIIIHell CTOPOHBI, Ka3aJI0Ch, YTO OHA KacaeTcs Belllel, COBepIIeHHO OT-
JINYHBIX OT 3JIEKTPHYECKUX KoJieOGaHuil, a UMEHHO — JIMXTeHOeproBbIxX
¢duryp, — 1 BooOIIe 3Ta CTaThs He BCTPETUJIA TOTO BHUMAHUS, KOTOpOe
1 [Hacm. copm., C. 82-109 ].
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OHa 3aC/y’)KMBaJjia BBU/Y Ba)KHOCTH ee Colep)XaHus. B fob6aBieHNny K yKa-
3aHHOYW MHOW BbIllle paboTe 51 PU3HAJ IPUOPUTET I'-Ha $oH Beronbaa B
1eJIoM psAzie HabmozieHUi. BMecTo 3T0T0 106aBNIeHNA 31€Ch 0/ BTOPHIM
HOMepOM HPHBOAUTCA C JPYXKeCcKoro paspemeHus r-Ha ¢pox Benonbaa
Ta YaCTh €ro CTaThH, KOTOPas OTHOCHUTCS K MHTEpeCyIoNeMy Hac 371eCh
Bormpocy!. Ceiuac, moxanyi, ¢ yiuBJIeHHEM MOXHO CIPOCHUTh, KaK OKa-
3aJ10Ch BO3MOJKHBIM, YTOOBI CTOJIb BXKHBIE U CTOJIb OTPeZIeNIeHHO BbICKA-
3aHHbIE Pe3yJIbTaThl He OKa3ay OOJBIIOrO BIMSAHUS Ha Pa3BUTHE HAYKHU.
B03MO3KHO, 3TOMY CII0COGCTBOBAJIO TO 06CTOATENLCTBO, YTO I-H GOH Be-
LI0JIb/] Ha3BaJI CBOe COODIIeHNe Pe/iBAPUTETbHBIM.

51 no3Boo ceGe YIOMSHYTh 371eCh TaK)Ke 3aC/IYTY IBYX aHITIMHACKUX KOJI-
JIeT, KOTOPbIe ONHOBPEMEHHO CO MHO¥ CTPEMIJIHCH K TOH xe enu. IIpodec-
cop Onusep Jlomx B JIvBepIIyJie B TOM Xe TOZY, KOT/a 51 BHIIOJIHUI OITMICAH-
HYIO 371eCb PabOoTYy, 3aHMMAJICS TeOpHei FPOMOOTBO/IA U TIOCTABHJ IPH 3TOM
PAZL ONBITOB HaZl Pa3psAZOM OYeHb MaJeHbKUX KOHZIEHCaTOPOB, KOTOpbIe
TIPYBENH ero K HabJIofeHNI0 KoJleOaH!ii 1 BOJIH B IpoBozax. Tak Kak OH
CTOS11 TIOJTHOCTBIO HA ITOYBE MAKCBEJIOBCKUX BO33PEHMIA 1 PEBHOCTHO CTpe-
MUJICA ZI0KA3aTh 5TV BO33PEHKS, TO eiBa JI MO)KHO COMHEBAThCS, 9TO eCIIi
OBl 51 He OIepe/IHJI €ro, OH TOXe TpHILes Obl K HAOJIOZEHHIO BOJH B BO3/yXe
¥ — TeM CaMbIM — K JIOKa3aTeJIbCTBY TOTO, YTO JJIS PACIIPOCTPaHeHHs SJIeK-
TpUYecKol cuibl Tpebyetcsi BpeMs. [Ipodeccop @uriypkepansa B [ly6mvHe
MHOTO JIeT TPYAKJICS Hafl TeM, YTOObI TeOPeTUYeCKH MpeJicKa3aTh BO3MOXK-
HOCTb TaKUX BOJIH U U3bICKATh YCIIOBHS X MOJTy9eHNUSI.

Ha Mou coOCTBeHHBbIE OMBITHI PAabOTHI ATUX YYEHBIX, KOHEYHO, He
OKa3aJly HUKAKOTO BIIMSHUSA, TaK KaK f y3HAJI O HUX JIMIIb Ho3zHee. Kpo-
Me TOrO, 51 He iyMato, YTOOBI IPY MOMOIIY OJJHOY JIUIIb TEOPUHA MOXHO
OBLIO MOZIOMTH K 3TUM fIBJIEHUAM, NGO UX JIeHCTBUTEIbHOE BOSHUKHOBE-
HYe B HallUX OIBITAaX 3aBUCUT, KPOMe MX TeOPeTUIeCKON BO3MOXHOCTH,
elje OT OZIHOTO 0COOOT0 M HEOXXUAAHHOTO CBOMCTBA 3JIE€KTPUYECKOH HC-
KpBbI, KOTOpOe He ITpe/lyCMaTpUBaIOCh HUKAKOM Teopuel.

Brnarozapsi ymoMmsHYTHIM ONbITAM S HAlleJl CPeACTBO BO30YXAAaTh
3JIEKTPUYeCKHe JIBUKeHHUs1 Gosiee OBICTpBIE, YeM Te, KOTOPbIMU QU3UKH
pacrosarany 7o Tex nop. Ho npexxzie 4eM 1 CMOT' IPMEHUTB 3TO CPEZICTBO
K UCCJIEJOBAHHIO fIBJIEHUH B M30JIATOPAX, OKA3aJI0Ch HEOOXOAMMBIM BbI-
TIOJIHUTB JIPyroe ucciefoBaHue. ToTyac mociie Hayana OMbITOB MHE GPOCH-
JIOCh B IJIa3a 3aMedaTesIbHOe B3aMOZIEHCTBHE MeXy OBHOBpeMeHHbIMH
1 [1,C. 149].
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3JIeKTPUYeCKUMHU MCKpaMHu. S He ObUT HAMepeH MO3BOUTH cebe OTBIIEYb-
Cs1 U3-3a 3TOTO sIBJIEHUS OT MOell OCHOBHOU 1ieJIi; OHAKO OHO BBICTYIAJIO
B CJIMIIIKOM OTpe/ieIeHHOW ¥ 3araZioqHoi popMe Jisi TOro, YTOOBI 51 MOT
TIOJHOCTBIO MM IpeHe6pedb. S 1aXke COMHEBAJICA B TedeHKe HEKOTOPOTo
BpeMeHH, He MIMeI0 JiU 51 1epe; cOO0¥ COBEpIIeHHO HOBYIO GOpMY 3JeK-
TPUYECKOTO AabHOAelcTBYA. Ka3anock UCKIII0OYeHHbIM, YTOOBI JieficTBIe
OKa3bIBaJI CBET, TAK KaK CTEKJITHHbIE IVIACTUHKU IPePLIBAJIU 3TO [eICTBHE,
U, eCTeCTBEHHO, IPOLIJTIO HeKOTOPOe BpeMs, IIPesx/ie YeM s IIPULIeJI K TOMY,
9TOOBI IIOCTABUTD OIBITHI C IUIACTUHKAMU U3 TOPHOTro xpycrans. ITocie
TOTO KaK 51 YOeIWIICS, YTO MMeIO JIeJIO TOJIbKO C YIbTPadUOIeTOBBIMHY JIy-
4aMH, 5 OCTABHJI 3TH OIIBITHI C TeM, YTOOBI CHOBA 0OPATUTHCS K OCHOBHOMY
Borpocy. Tak Kak 71 UCC/IeJloBaHNA KoeOaHUIA Helb3s1 0O0UTHCH Oe3 13-
BECTHOT'O 3HaKOMCTBA C 3TUM sIBJIeHUEeM, 37ech o7 N2 4 Takxe OMeLleHO
OTHOCAIeecs K HeMy Moe coobmenne «O BIMAHUU YIbTPAapUOIETOBBIX
JIy4dell Ha 37IeKTPUYeCKUIA pa3pasn».

Bonee TouHOe O3HaKOMJIeHUe
C 9TUM fBJIEHHEM C TeX IIOp He- 1 T
00bIYaliHO TPOABUHYTO pabora- @ 00 b
MU LeJIOro psfa HcclefoBarese,
npexze Bcero IT. Pury, T'anbBakca
[Hallwachs], Dnbcrepa [Elster] u A B B A’
Taiitens [Geitel], Ho ero MexaHuU3M,
KOHEYHO, ellle TI0JIHOCThI0 He pac-
KpBIT.

Jlero 1887 ropma mpouuio B Ha- ¢
MIPACHBIX MOMBITKAX J0Ka3aThb MPU
TIOMOIIIY HOBOTO KJ1acca KoseGaHui
Duz 1

3JIeKTPOAMHAMUYECKOe  BIIHsIHUE
U30/TOPOB. IIpocTeiimuii MeTo 3aK/o4Yascs Obl B TOM, YTOOBI Ompese-
JIUTh BIVsIHYE AVIJIEKTPHKA HA TOJIOKeHNe HeUTPaNbHOU TOUYKH BTOPHY-
Hoii 1ienu. Ho Toraa npuiuiock 6b1 06peMeHUTD cebst yIeTOM 371eKTPOCTa-
THUYECKHX CUJI, B TO BPeMsI KaK 3a/ia4a 3aKF04asach UMEHHO B TOM, YTOOBI
VICCIIZIOBATh TOJILKO CHJIbI MHAYKLMHY. [171aH, KOTOPOTO 51 IPU/IePKUBAJICS,
3aKJIIovancs B cileyomeM. [lepBUYHOMY MPOBOAHMKY' ObLa MpUAaHa
¢dopma, ykazaHHas Ha Gur. 1; Mexy ero KOHeUHbIMH TJIACTMHKAMU A 1 A
BBOJIMJICS ¥ 3aTeM OBICTPO yaansics 6pycox BB u3 cepsl wiv napaduHa. 51

1 Hpe()nozlazaemc;z, Umo Yumamenro yie 3HaAKOMbl 8bIULEYNOMAHYMbIE CIMATNbU.
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OXKUJAJ, 9YTO BO BTOPUYHOM HPOBOAHKKe C, KOTOPOMY 1 IIPUZAJI TO JKe ca-
MOe TOJIO}KeHYe 10 OTHOLIEHUIO K IEPBUYHOMY, KaKOe s BCer/a pUMeHsT
¥ JI0 TOro, 6e3 3Toro Gpycka OyayT MOSBIATHCSA JIUIIb OYeHb clabble uc-
KPBI, @ ¢ GPYCKOM HCKPBI OYAYT O4eHb CuibHbIe. [1epBasi 4acTh 3TOr0 OXKHU-
JIaHUST OCHOBBIBAJIACH HA TOM IIPE/IOJIOKEHHUH, YTO B TIOYTH 3aMKHYTOM
npoBonHuKe C 3JI€KTPOCTAaTHYeCKHe CUJIbl HUKOTZA He CMOTYT BbI3BAaTh
VICKpY, 100 3TH CHJIbI UMEIOT MOTeHIINa, TaK YTO UX UHTerpasl BAOJb M04-
TH 3aMKHYTOH Lienu ucde3aeT. TakuM o6pa3oM, B OTCYTCTBHE HU30JIATOpA
Hazo 6bUIO ObI IPUMHUMATH BO BHUMAHWe JIMIIb HHAYKIMOHHOE BIIUSHYE
JIaJIeKO PACIoJIOKeHHOro MpoBoza ab. OBIT He yAasics, Tak Kak s Heu3-
MEHHO TI0JIy4aJl BO BTOPUYHOM IIPOBOJIHUKE OYeHb CHJIbHBIE UCKPBI U, Ta-
KM 06pa3oM, TO yMepeHHOe YCUJIeH e WU 0ci1abiieHre, KOTOPOe IOJDKeH
ObUI IPUBHOCUTH U30JIATOP, He 0OHAPY)XUBANOCh. JIUIIb OCTETNIEHHO MHe
YAAJIOCh YACHUTH cebe, YTO MPeJIOChIIKa, MOJI0XKeHHast B OCHOBY MOETO
OIIBITA, 376Ch HEMIPHMEHKUMA; YTO TIPY HAJIYHUHU CTOJIb OOJIBIION CKOPOCTH
JIBUKEHUS MCKPBI MOTYT ObITh BbI3BAHbI B [IOYTH 3aMKHYTOM IIPOBOIHHUKE
¥ TAKAUMU CHJIAMH, KOTOpBIe 00JIa[Ial0T MOTEHIIMAIOM; YTO 3/1eCh BOOOIIe
cienyeT coGMIOZiaTh YPe3BBIYAHHO OOJIBIIYIO OCTOPOXXHOCTD IIPY NIPUMe-
HeHMH OOLINX TOHATUM U TOJOXEHHIA, MPOMCTEKAIUX U3 0GBIYHOTO
y4eHus 06 aeKTprdecTBe. Bee 9TH MON0XKEeHHs OTHOCATCS K CTATUYeCKUM
VJTH CTAl[IOHAPHBIM COCTOSIHHUSM, Ha JieJie e 51 UMeJ meper; co0oil n3me-
HSIOLINECs] COCTOSTHUSL. 51 TOHSUL, YTO 51 10 U3BECTHO CTeNeHH CIHMIIKOM
MPSIMOJIMHENHO MOAXOAWII K CBoelt nenmu. CyIiecTBOBaio Belb GecKoHed-
HOe pa3HooOpasue APYrux IONOXKeHUH BTOPUYHOTO MPOBOJHMKA MO OT-
HOILIEHHIO K IEPBUYHOMY, B YKCJIe KOTOPBIX MOTJIN, BEPOSITHO, HAXOJAUTHCS
¥l TaKve, KOTOpbIe JUIsi MOMX HamepeHwUit Obuti Gosee G1aronpHATHBIML
HeoGxonumo 6bLI0 cHavyasia ucrpoboBaTh 3T0 pasHooOpasue. Tak s Ha-
LIeJT Te MPUBEAIINe MeHsl B YAWBJIEHHE WCKIIOYUTENLHO PeryJspHble
KpaliHe pa3HOOOpa3HbIe SIBJIEHUS, KOTOPbIE OMUCAHBI 1O HOMEPOM Iisi-
TbIM — «O BIMSHUM TPSIMONMHEHHOTO 3JIeKTPUYeCKOro KosebaHus Ha
OM3TIeXAIIyo [efb>. OTKPHITHE U PACIyThIBAHHE ITHX MCKITIOUYUTENTHHO
pery/fpHbIX SIBNEHHUI OCTaBHIN MHe 0cobyio pagocts. CoobuieHue OT-
HIOZIb He HCYepIIbIBAeT BCE TOHKOCTH, KOTOPbIe MOXHO 3aMEeTHTB; TOT, KTO
TMOXXeJIaeT BapbUPOBaTh 3TOT OIBIT C APYrUMU (GOpPMaMU MMPOBOJHHKOB,
BEPOSITHO HaiizieT elre GarofapHslil MaTepuai. HabmoneHus Ha 60BN
PacCTOSHUSAX, BEPOSTHO, TAK)Xe O4eHb He TOYHBI, IIOCKOJIbKY OHH 3aTyMa-
HeHBI ellle He pasraJlaHHbIMK TOIZla OTPAXeHUsAMU. BrpoueM, ocobeHHO
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TNIPUBOZVIIM MeHS B U3yMJIeHHe Bce OGIbIINe pacCTOSHUSA, BIUIOTh JIO KO-
TOPBIX 51 MOT OOHAPYXXHUTH JeiicTBYe. [0 TeX MOP MPUBBIKJIM CIUTATh, YTO
3JIeKTPUYeCKHe CUJIbI YOBIBAIOT 110 3aKOHY HbIOTOHA U, CJIeI0BaTeNbHO, C
yBeJIM4eHreM PacCTOSHNUSA OBICTPO CTAHOBATCS HE3aMeTHO MaJIbIMHL.

Takum o6pa3oM, 6Grarofgapst TUM KCCIEAOBAHUSAM, 51 HAIle] TaKhe
TOJIO}KEeHHSI BTOPUYHOTO TPOBOAHKKA, IPU KOTOPBIX MPUOJIIKEHNE M30-
JIATOpPa MOIJIO BbI3BaTh BO3HUKHOBEHUE U MCUYe3HOBEHHE UCKP BMECTO
TOTO, YTOOBI TOJIBKO U3MEHSATh MX BeJIMYMHY. PelleHue 3a/1a4u, KOTOpoe
s TIpecyefoBall, yAauaoch NONyYUTh B TOM BUJE, KaK 3TO U3JI0KEHO B CO-
obmenun N2 6 «O6 MHAYKIMOHHBIX SBJIEHHSX, BHI3bIBAEMbIX B U30JIs-
topax». K 10 Hosi6pst 1887 roxa 51 Mor caesiaTh coobiieHue BepianHcKoit
AxazieMuy O JOCTUTHYTOM YyCIIeXe.

Ta 3anaua AkazieMuy, KOTOPOH 51 PyKOBOZJCTBOBAJICA JIO CHX IIOP, ObLNa,
O4YeBU/IHO, IOCTABJIeHa B CBOe BpeMs I-HOM QoH ['eJIbMIobLieM B CIIefyto-
e cBA3U. Ecii UCXOANTh U3 MOJIOKeHUI TOM 3JIeKTPOAUHAMUKY, KOTO-
pasi oJIb30BaJIach B TO BpeMsi BCEOOIINM NTPH3HAHKEM, TO MOXXHO IIPUATH
K YPaBHeHMAM MaKCBeJJOBCKOW TeOPUH, NPU3HABABIIENCA TOTId OTHIO/b
He BCeMH, CleflaB CJlefiyloliye MpeAnoNoXeH)s: BO-NIepPBbIX, YTO U3MeHe-
HUA AUDJIEKTPUUYECKON MONAPU3alK BeCOMbIX HEIIPOBOJHMKOB BbHI3bIBA-
IOT TaKyl0 e 3/1eKTPOAUHAaMUYEeCKYI0 CHITy, KaK U TOK TOM Xe BeJIMYMHbI;
BO-BTOPBIX, 4TO JIeKTPOAUHAMUYIECKHE CHJIbI TOYHO TaK Xe B COCTOSTHUU
BBI3bIBATD JUIJIEKTPUYECKYIO MOJAPU3ALNIO, KaK U CUJIbI 3J1€KTPOCTaTH-
JecKue; B-TPeThbUX, YTO BO3ZIYX U Ja)Ke MyCTOe MPOCTPAHCTBO BeayT cebst
B 3TUX OTHOIIEHWSAX TaK Ke, KaK U BCAKMe Apyrue JUaNeKTPUKU. BuiBog
MAaKCBeJUIOBCKUX ypaBHEHUM M3 CTapblX BO33peHMH U U3 NPEANOCHUIOK,
KOTOpble PAaBHOCHJIbHBI MPUBEJIEHHBIM, Jall (OoH IelbMrosbl] B 3aKJIO-
4eHUH CBOell paboThl «O0 ypaBHEHMAX JBYIKEHUS SJEKTPUYeCTBA IS
HOKOAIMXCA NMPOBOAAIMMX Tei»!. Tak Kak /0Ka3aTelbCTBO BCEX Tpex
MPeANIONIOKEHU — U TeM CaMbIM IIPAaBUJIbHOCTH BCell MaKCBEJUIOBCKOU
TeOPUM — Ka3aJoCh HEMOCHJIBHOW 3afadel, AKaZeMus OrpaHU4MIach
npeaJiokeHreM ZI0Ka3aTh MPaBUJIBHOCTb OZHOTO U3 /IBYX TIE€PBBIX.

ITpaBUJILHOCTD I1EPBOTO NPEAIOJI0XKEHUs OTHbIHEe ObUIa 0Ka3aHa. 5
TOJIroe BpeMs pa3MBbILIJIA Haj TeM, KaK IPUHATBCA 3a BTopoe. Ero mpo-
BepKa Tellepb MHE HU B KOeM CJlydae He Ka3aaach HeoCyIecTBUMOM. s
3TOH LieM 51 OTVIMJI 3aMKHYThle TOPOH/bI U3 nmapaduHa. Ho Bo Bpems
paboThl MHe OPOCUIIOCH B IJIa3a, YTO OCHOBHOUM MHTepeC HOBOU TEOPHU
1 y. Helmholtz, Ges. Abhandl., I. 545.

59



TEHPUX Pynosnb® I'EPL

CBsi3aH, COOCTBEHHO TOBOPS, He C BHIBOAAMHU U3 [IBYX MEPBBIX MpPEAMo-
cbutoK. Ecnut 6Bl 77151 KaKoro-m6o onpezie/IeHHOTO U30JISITOpa TepBast 1
BTOpAst NMPEANOCHUIKM OKa3aJMCh BePHBI, TO 3TO TIOKA3bIBAJIO Obl, YTO B
3TOM H30JIATOPe MOTYT PACIpOCTPaHATHCA BOJHBI MPe/IOoiaraBLuerocs
MakcBeJIsIoM TuIa ¢ KOHeYHOU CKOPOCThI0, KOTOPasi, BO3MOXKHO, BeCbMa
CHJIBHO OT/INYAeTCst OT CKOPOCTH CBeTa. DTO ObLIO Obl, O/HAKO, HE OYeHb
YAUBUTENLHO, He OoJiee, 4eM, CKaXkeM, JaBHO U3BeCTHOe 0OCTOSATENbCTBO,
YTO B IPOBOJIOKAX JJEKTPHIECKOe BO3OYXk7eHWe pacipoCTpaHseTcs ¢
6OJIbIION, HO KOHEYHOU CKOPOCTBIO. SI 10JKeH ObLT MPU3HATH, YTO LieH-
TPaJIbHbIN MYHKT, CMBICT U 0COGEHHOCTh (apasieeBCKOro U TeM CaMbIM
MaKCBeJIJIOBCKOTO BO33PeHHUS JIeKUT B TPETheM HPeATOI0KeHHU 1 UTO,
CJlefjoBaTeNbHO, GyIeT JOCTOMHBIM JIeJIOM, ecly s 00Opalych IpsiMO K
HeMy. [IpOBepUTb OTHEJBLHO MEPBOE U BTOPOE MPEATONOXeHHUe ISt BO3-
fiyxa' s1 He BUJIeJT HUKAKOi BO3MOXKHOCTH; OZHAKO PAaBUIBHOCTb 06enx
TIPEANIOCHUIOK OblIa OBl YCTaHOBJIEHA OAHOBPEMEHHO, eciiu Obl yIaaoch
ZI0Ka3aTh HaJM4YMe KOHEeYHON CKOPOCTH PAaCHpPOCTPAHEHUS M HaJudue
BOJIH B BO3/yIIHOM IIPOCTPAHCTBe. [1epBbie MOMBITKY B 3TOM Harpasiie-
HUH, KOTOPBbIE 51 PeANPUHAMAI IPU KOPOTKMX PACCTOSHUAX U KOTOPbIe
YIIOMSIHYTHI B MPEJbIAYIIUX CTAThSX, OKA3aJIKCh, MIPaB/a, HeyJauHbIMH.
Bce xe MHe TOrZia yAajoCh BOCIPUHSTH MHAYKIMOHHBIE BIWSHUS Ha
paccrostHuu 10 12 M; Ha 3TOM paccTosTHUM (a3a ABIKEHH JOJDKHA YKe
Gosblire OHOTO pa3a 06epHYTHCSA, U OCTABAIIOCh TOJIBKO 0KA3aTh HAJM-
4ye 3TOro obpauieHus. Tak BO3HUK ILIaH, BBIOIHEHIE KOTOPOTO U3JI0-
XeHO B pabore «O CKOPOCTH PaclpoCTPaHeHHs 3IeKTPOANHAMUYECKUX
ZIeiicTBuit». [1epBble mary MNPy BHIMOJHEHNHU 3TOTO IJIaHa YAaJUCh JIETKO.
B HaTAHYTHIX MPSAMBIX MPOBOJIOKAX C MOPA3UTEIHHON YeTKOCTBIO MOJTy-
YaJIMCh, BCIEACTBYE OTPAXeHHUS, CTOSYMe KoueOGaHus, ¢ y3IaMu U Imyd-
HOCTSIMH, KOTOpbIe MO3BOJISA/IM TOYHO ONpPeJeNATh JUIMHY BOJNHBI U yCTa-
HaBJIMBaTh U3MeHeHHe (a3bl BOJIb IPOBOIOKH. TaK ke OBICTPO yAaIOCh
3aCTaBUTh UHTeP(epUpOBATh AENCTBYUSA, PACIIPOCTPAHSIOLIHIECS IO TPOBO-
JIOKe U Yepe3 BO3AYX, U, CJIe0BaTeIbHO, CPaBHUTH UX (asbl. Eciiu 6b1 06a
ZeiicTBUs 00JIazany, KaxK s 0XKUzas, KOHeYHOH U O/ITHAKOBOW CKOPOCTBIO,
TO OHY JIOJDKHBI ObUTH GBI MHTEP(dEPUPOBATh Ha BCEX PACCTOSHUSAX C OIU-
HakoBOW (a3oii. [TpoCTO¥ KaueCcTBeHHbIH OTBIT, KOTOPBIHA P MMeBIIEMCST
TOT/Ia y MeHsI HaBbIKe GbUI JIeJIOM OZJHOTO Yaca, 0JKeH ObUT PeIrTh 3T0 U

I Beipascenus «8030yx»> U «nycmoma» ynompe0aaomcs 30eco Kax CUHOHUMbL, MAK KaK
BIUAHUE 8ECOMO20 B030YXA 8 IMUX ONBIMAX UCHE3AIOUfE MATIO.
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cpasy e IIPUBECTH K Iesy. OfHaKo, KOT/a f TIaTeIbHO YCTaHOBUII alla-
paT ¥ IPOM3BeI OIIBIT, 51 0GHAPYXKWUJ, YTO a3kl UHTEePePeHIINHU IBHO pa3-
JINYHBI HA Pa3HBIX PACCTOSHUAX ¥ 3TO pasinyye B Gpa3ax NpUMepHO TaKoe,
KaKoe COOTBETCTBOBAJIO Obl GeCKOHEYHOU CKOPOCTU PACIpOCTPaHeHHs B
Bo3ayxe. O6ecKypaxeHHbIM, 51 IPepBajl OMbITHL JIMIIb Yepe3 HeCKOJIbKO
HeZleJTb 1 BO30OHOBHII MX CHOBA. 51 cka3as cee, 4TO OyzieT ONMHAKOBO BaX-
HO KaK YCTaHOBHTb, YTO 3JIeKTPUYecKas CHJIa paclpoCcTpaHseTcs ¢ 6ecko-
HEYHOH CKOPOCTBIO M YTO MAaKCBEJIJIOBCKASl TEOPUS TeM CaMbIM HeBepHa,
TaK U, HA0O6OPOT, yOEIUTHLCS B TOM, UTO 3T TEOPHs IPAaBUJIbHA, JIUIIb Obl
pe3ysbTaT ObL ONpe/iesIeHHbIM U HaJIeKHBIM.

Takum 06pa3om, He 0Opallasi BHUMaHUS Ha Pe3y/bTaThl, 5 ¢ HAUOOJIb-
1Ie#i TIIATeIbHOCTHIO YCTAHOBIJI CAMH SIBJIEHUS TAKOBBIMH, KAKOBBI OHU
€CTb U KaK OHU OIUCaHbI B cTaThe. Korza s 3ateM cTaj poayMbIBaTh 110-
Jly9eHHbII MaTepuaJl, s yBUIE, 4TO X0 MHTepdepeHInK BCe JKe Hellb3s
COIJIACOBATh C TPEZIOJIOKEeHHeM 0 GHeCKOHEeYHON CKOPOCTH PacrpocTpa-
HEeHUs, HO YTO He0OXOAMMO NPUHATH KOHEYHYI0 CKOPOCTh, KOTOpasi, Of-
HaKo, 60Jiblile, 4eM CKOPOCTh B IIPOBOJIE.

51 mBITAJICS COTTIACOBATH Pa3/IMYHbIe BO3MOXHOCTH, KaK 3TO OMKCAHO B
CTaTbe, ¥ XOTS pa3iudre CKOPOCTell MHe Ka3aJloCh HelpaB/i0NOA00HBIM,
s TI0JIaTas1 BCe JKe, YTO HeJIb3s1 He ZIOBEPATh OMbITaM. Beab ObLJIO OTHIOND
He HeBO3MOXXHO U TO, YTO IBKDKEHVe B IIPOBOZIAaX 3aMeZlJIsIeTCsl HeM3BeCT-
HbIMM IPUYHHAMH, KaK, HAIIPHMep, COOCTBEHHOI NHepLKel CBOGOIHOTO
3JIeKTPUYECTBA.

51 paccka3bIBalo 371€Ch BCe 3TO TaK MOAPOOHO, MO0 51 X0Tes Obl yOenuTh
qUTaTesIs, YTO STUM UCCIeOBaHUEM sl OTHIOAb He CTPEMIICS MOATBep-
JIUTh TIPEIB3STOe MHEHUe MOAXOASAIIMM TOJKOBaHHEM OmbITOB. Hampo-
THB, 3TH HeJIeTKVE OIIBITHI 5 IIPOBEJI BOIPEKH MPEB3SATOMY BO33DEHHUIO,
¢ HaubOoJIbIel BO3MOXKHOM TIIATeIbHOCTBIO, M BCE JKe, TIPU BCeil yaade,
MMeHHO B 9THX OIBITaX f IBHBIM 00PAa30M TOTepIIesl PelInTeIbHYI0 He-
yaady. Bmecto Toro, 4To6bl 6€3 JUIIHUX XJIOMOT JOCTUTHYTh UCTUHHON
IIeJIY, Ha YTO NPaBIJIbHO HAMEYeHHbIH IUIaH, TOayid, IaBaJl MHe IPaBo,
A1, KaK 0Ka3aJIoCh, C 6OIBIIMMY TPYAHOCTAMH el K 3307y /IeHHUIO.

Bo-mepBbix, paboTa OblTa MCKaKeHa omMOKoi B pacyete. [Tepuos Ko-
Jsle6aHuil ObLT BBIYKCIIEH CIMIIKOM GOJIbIIMM B OTHOmeHuu V2 : 1. Ha oty
ommmbKy BriepBbie 0bpaTu BHUMaHue r-H [Tyankape!. Omubka 3ta Kak 6yz-
TO JIOJDKHA ObIa CYILIECTBEHHO MOBJMATH Ha COZiep)KaHue paboThl, B Jieii-
1 H. Poincazé. Comptes rendus, III, p. 322 [ cm., enpouenm, 1, C. 383] .
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CTBUTEJILHOCTH JKe OHa, TOXKaJly¥i, IoB/IKsIa boblie Ha ee popmy. Moe f0-
Bepre K HaJIe)KHOCTH Pacyera OCHOBBIBAJIOCh CYIIECTBEHHBIM 06pa3oM Ha
MHHMOM €ero corsacui ¢ onbiTamyu CumeHca [Siemens| u ®@u3o u ¢ Moumu
coberBeHHBIMU'. ECai GBI 51 MCIIOJIB30BaI PAaBUJILHOE 3HAYeHHe eMKOCTU
¥l HallleJl, TaKUM 06pa3oM, IPOTUBOPEUe MeX/y PacieToOM U OIBITOM, S
npuzai Gbl pacueTy MeHblllee 3Ha4YeHUe U paboTa MpuHsIa Obl HECKOIBKO
Ipyryto Gpopmy, HO 1o cyTH ObLia ObI HanMcaHa 6e3 U3MeHeHHid.
Bo-BTOpBIX, — 1 3TO G0JIee BaXKHBII IHKT — €/IBa JI BO3MOXKHO Ha-
CTavBaTh Ha IJIABHOM pe3ysibTate PaboThl, COIMIACHO KOTOPOMY CKOPOCTH
B BO3/yXe U B POBOJIOKe Pa3IM4HbL. BMecTo TOro 4yto6bl MOATBEPAUTD
3TOT Pe3yJibTar, JaJbHeHIlie ONbIThl C BOJHAMK B IPOBOJIOKAX ZeJaju
ero Bce MeHee U MeHee BepOATHBIM. Ceifvac MpeCTaByseTcs: JOBOJIbHO
SICHBIM, YTO eCJIv ObI OTBIT GBI OCTABJIEH BIIOJIHE MPABUJILHO U Ge3 Me-
WIAIOIMX BJIUSIHUM, OH, KOHEYHO, JOJDKEH ObLI ObI JaTh PUMEPHO TOT
pesysbTar, KOTOPBI 1 0Xuzaj ¢ camoro Hadana. Pasa uHTepdepeHuyy,
KOHEYHO, JIOJDKHA OblIa OZIMH pa3 MepeMeHUTh 3HaK (Yero s 3apaHee
He OXXW7ian), HO BTOpasi llepeMeHa 3Haka UHTepdepeHINH (Ha KOTOPYIO
YKa3bIBAJIM BCE OMBITHI) He JOJDKHA OblIa ObI 60JIee OABIATHCSA. TPyAHO
yKa3aTh Takoe Mellaolee BIKUSHUE, KOTOPOe MOIJIO TaK MOPa3UTeNbHO
UMUTHPOBaTh 3 PeKT pasnudusi ckopocteil. Ho TOYHO TaK ke HUKOMM
06pa3oM He KaXkeTcsi HeBO3MOXHBIM IOMYCTUTh HaJIM4YKe TaKOi BBOASA-
1ieii B 3a6yxaeHue NpUYHbL. [Ipy BBITOJHEHNUH TUX ONBITOB 51 HU B
MaJlefilel CTelleH! He I0Jj03peBall O BIUAHUM COCeIHeH CTeHBbl; g BCIOo-
MUHA0, Hal[puMep, YTO MPOBOJIOKY, M0 KOTOPOI MPOXOAWINA BOJIHBI, S
TIPOBEJT Ha PACCTOSTHUY BCETo JIUIIb 1.5 M OT KeJie3HOM mevku. Bo3MOXKHO,
4TO OAOGHOE, AeHCTBYIOIIee IOCTOSIHHO B OZHOM U TOM e MecTe BO3My-
LlleHMe IPUBOJIMIIO KO BTOPOU nepeMeHe ¢a3bl uHTepdepeHiyu. Kak 65l
TO HU OBLIO, 51 TO3BOJIIO cebe BbhICKA3aTh HAZIEXy, YTO ITU OIBITHI OYAYT
MIOBTOPEHBI U JIPYyrUM HabJofaTesieM PU BO3MOXHO Gosee Grarompu-
ATHBIX YCJIOBUSX, T. €. B BO3MOXXHO 60Jiee 001mupHOM nomentenuu. Eciu
IJIaH OMbITA, KaK 5 yMaio, BEpPeH, TO OIBIT, OyAy4u MPaBUIBHO BBIIOJ-
HEHHbIM, JIOJDKeH ObLT Obl KaXKIbIA pa3 aBaTh TOT Pe3yJIbTaT, KOTOPBI
eMy CJIel0BaJIO JaTh C CAMOT0 Hayasia; OH I0JDKeH Torza 6e3 u3MepeHui
O/THOBPEMEHHO 7I0Ka3aTh ¥ KOHEYHOCTb CKOPOCTH PaCIpOCTPaHeHHUs
BOJIH B BO3/IyXe, U ee COBIafieHr e CO CKOPOCTBIO BOJIH B TIPOBOJIOKE.

I Cp. ¢ 3ameuanuem 6 3aKa04eHUY 8MOpPozo pazdena camou pabomet. [Cm. makxce 1,
CC. 307 u 310].

62



VICCNEIOBAHWS 110 PACTIPOCTPAHEHUIO DJIEKTPUYECKOM CUJIBI

s1 Xody, BHOpOYEM, MPUBECTH ellle HEKOTOpble COOOpaXKeHHsl, KOTOpble
YKPEIUISUIA MeHsI TOTZIa BO MHEHHH, YTO BOJIHBI B IPOBOJIOKE 3aMeJieHbl. Eciu
BOJIHBI B IIPOBOJIOKE PACIIPOCTPAHAIOTCA € TAKOU e CKOPOCTbIO, Kak 1 BOJIHA
B BO3/lyXe, TO 3JIEKTPUYECKVe CUJIOBble JIMHUW ZIOJDKHBI OBITh HAIPaBJIEeHbI
TepIeHIVIKYIISIPHO K TTOBEPXHOCTY TIPOBOJIOKY. B TakoM ciTy4ae HecyIasi BoJ-
HbI ITpsIMasi IPOBOJIOKA He MOJKET OKa3aTh HUKAKOTO MHAYKIIMOHHOTO IeHCTBUSA
Ha COCE/THION0, NTApaJUIeJIbHYIO ei, MPOBOJIOKY. OTHAKO 51 OOHAPY>KUBAM TAaKOe
JIeVACTBYIE, XOTSA OHO U ObUIO c1abbIM. [T03TOMY 51 3aKJIIOUIJL, YTO CHJIOBbIE JIU-
HUY PACTIONOXKeHb! He IepIeHANKYIISIPHO K IIPOBOJIOKe 1 YTO CKOPOCTb BOJIH He
COBIAZIaeT CO CKOPOCTHIO CBeTa. Jlajiee, IPOCTOM pacyeT NMOKa3bIBAET, YTO eCiIH
CHJIOBBIE JIMHUY TIePIIeH/IMKY/IPHBI K HAIPABJIEHHIO TIPOBOJIOKH, TO B CJIy4ae
OJIHOTO TIPOBOZIA SHEPIHIsA, PACIIPOCTPAHSIONIAACA B BOJHe, OyzieT iorapudmu-
yecky GeckoHeyHa. OTCIOzA 51 3aKJTFOYUIL, Y9TO ITO0OHAs BOJIHA 3aBEZIOMO HeBO3-
MO>xHa. HakoHel1, MHe Ka3a/10Ch, YTO Ha CKOPOCTb PAacCIPOCTPAHeH s B IPSMOM
TIPOBOJIHYIKE He JIOJDKHO OKa3bIBaTh BIIMSHSA, Oy/IeT JI 3T0 IIaziKast TPOBOJIOKA,
WM TIPOBOJIOKA ¢ GOKOBBIMY OTBETBJIEHUSIMH, FJIH C U3JIOMaM¥, PaBHO KaK U
IPOBOJIOKA, HABUTAs B BUZE KATYIIKY, C MJIEHbKVIMH BUTKAMU — TIOCKOJIBKY
BCe 3TU OTKJIOHEHWS OT HPSAMOH JIMHUY MaJibl 10 CPAaBHEHMUIO C IJIMHON BOJ-
HBI ¥ MIX COTPOTUBIEHIEM MOXKHO IpeHeOpedb. OHAKO 51 Hallles, 4To BCe ITU
OTKJIOHEHVSI OKa3bIBAIOT Ha CKOPOCTb O4YeHb 3aMeTHOe BiMsAHMe. [Toaromy s
3aKJIIOYL, YTO 37eCh JIEVCTBYeT HeKOTOpas, ellle HEeTOHATHAS 3aMelIAomas
TPIYVHA, KOTOpast POSABTIAETCA JaXke B CJTydae IPOCTOM IIAZIKOM POBOJIOKY.
DT 1 Mo06HbIe MM OCHOBAHKS TeIeph MHe yXe GoJiee He KaXyTCs MMEIOIIH-
MU pelIaroliiee 3HaUeHre, HO B TO BpPeMs1 OHM MeHS HACTOJIBKO YCIIOKaNBaJIH,
4TO 51 €3 ynep)Ky OTCTauBaJI pa3yiure CKOPOCTeH U B 3TOM OTKPBITHY BHZIEN
OCHOBHOM MHTepec oMbITa. MHe IpeCTOSIIO HATH BCKOpe KaKylLeecs, HO TOr-
7ia U1 MeHs1 CTOJTb KeJlaHHOe TTOZITBepyKieH e MOero B3IJISzA.

B TO Bpems1 KaK 51 KICC/IeZOBaI ZIefiCTBYe MOEro epBUYHOTO KoJleOaHus Ha
OONBIIMX PACCTOAHUAX, TIePEI0 MHOM OTYETIMBO BBICTYIIMJIO HEYTO BpOZie
006pa30BaHys TeHH M03a/IY TPOBOZSAIIMX MACC, YTO He OKAa3aJIoCh MHE O4eHb
cTpaHHBIM. HeckosIbKo To3)Ke 51 3aMeTHJI TAK)Ke CBOe0Opa3Hoe yCUIIeHve Jieii-
CTBUSA Tlepe]l TAKUMH 3aTeHSIIOIIMU MaccaMH Y Tieperi CTeHAMI TIOMeEIeHHL.
Korna MHe BHauaJie PHUIILIA MBICIb, YTO 3TO YCUJIEHVe IIPOMCXOIUT OT CBOETO
pOZia OTPKeHUs AEKTPUIECKOI CHIIBI OT NMPOBOASIIMX MAacc, MHe 3TO I10-
Ka3aJI0Ch TIOYTH HEZIOMYCTIMbIM — HACTOJIBKO CHJIBHO 3TO OTKJIOHSJIOCH OT
TOT/JALIHEr0 MPUBBIYHOTO IS HAC TIPEZCTaBIeH s 00 TIEKTPUYECKOH cuie —
HeB3Kpas Ha Bce 3HAKOMCTBO C KPYT'OM Ipe/icTaB/eHnii MaKCBeJLIOBCKOM Teo-
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pru. OfHAKO MOCJTEe TOTO KaK 51 TBEP/IO YCTAHOBJT HAJTIYKE JeHCTBUTETHHBIX

BOJTH, 51 CHOBa 06PATHJICS K OOBSICHEHHIO, OT KOTOPOTO OTKA3aJICs BHAYaJle, U

TIpUILIeN TAKAM 06Pa30M K SIBJIEHHSIM, OMMCAHHBIM B pabote «O6 371eKTpoau-
HaMUYeCKVX BOJIHAX B BO3/yxXe 1 00 UX OTpaykeHnH»'. C Ka4ecTBeHHOH CTOpO-
HBI [IPOTUB COZIEPYKAHIS 3TOI pabOTHI HITIETO He MPHXOUTCS BO3PA3KUTh, OO

OTIBIThI GBUTA MHOTO Pa3 MOBTOPEHBI 1 BCera MoATBepkAakch. Ho uro kaca-
eTCs I3MepeHuid, TO CofiepkaHue ¥ 3ol paboThl COMHHITENBHO, TAK KAK OHA

PpaBHBIM 06Pa30M BE/IET K TOMY B BBICIIIEH CTETIEHN HEBEPOSITHOMY Pe3yJIbTary,
YTO CKOPOCTH BOJIH B BO3/IyXe CyIIeCTBEHHO (OJblIle, 4eM B IPOBOJIOKe. Ecim

TIPEZITIOJIOKHUTD, YTO ITOT Pe3yJILTaT HeBepPeH, TO KaK MOXHO OObSICHUTD MOJTy-
JeHHyI0 oImmbKy? HaBepHO He MPOCTOi HeTOYHOCThIO HabmoneHus. Herou-
HOCTb HabJTFO/IeHST MOIVIA, BO3MOYKHO, COCTABUTH JIELIIMETP, HO YK HH B KOEM

ciydae He MeTp. $1 MOTY TakyKe JIUIIb B CAMOM OOIIeM CMBICTIE CIUTATh 371eCh

OTBETCTBEHHBIMK OCOOEHHbIE Pe30HAHCHbIE COOTHOIIEHHS UCIIOIb30BaHHOTO

TnoMeleHust. MoKeT ObITh BO3HUKAJM COOCTBEHHBIE KOJIeOaH!s 3TOTO [IoMe-
IIeHNs, ¥ s HabJIIoas Y3/Ibl TAKUX COOCTBEHHBIX KosebaHui, rmojiarasi, 9To

HAOJTIOZIATO Y3JIbI BOJIH IIEPBIYHOTO POBOHUKA? PaccTosiHue MeXIy y3/iamu,
KOTOpOe 51 M3MepsUT B BO3/yXe, ObLIO HABEPHSIKA CYIIECTBEHHO OT/IMYHO OT

IUTMHBI BOJIHBI B TIPOBOJIOKE; 1 CIIELUAIbHO 0OpATH/I BHUMAHIe Ha 3TOT BO-
nipoc. TIpaBza, YTo KacaeTcsi COBIMA/IEHNUS C [IepPBOii CepHeii OIbITOB, 51 OXOT-
HO COIJIAIIAIOCh, YTO MPY TOIKOBAHUM OIIBITOB 51 MOT [OJZIAThCS JKeIaHHIO

JCTAHOBUTB COBIIAZIEH e My 0GONMU U3MepeHHIMU. 51 TOMeCTHI [epBbIit

y3€J1 1103a/11 CTeHBI, Ha HeKOTOPOM PACCTOSIHUM, JUIs1 BEJINIMHBI KOTOPOTO U3

OTIBITOB HeJIb3s1 OBUIO MOJIYYUTh TBEPAOro Mpenmucanusi. Eciu 6b1 s ckombu-
HUPOBAJT OMBITHI TIO-UHOMY, 51 MOT' Obl, TIOKaJIyii, BLIMMCIUTH OTHOLIEHHE

CKopocTeit, 6ostee 6/M3KOe K eIUHHIIE, HO ST HUKOT/A ObI He MOT BBIBECTH U3

3THX OIBITOB PaBEHCTBO CKOPOCTENA.

Ho ec/i MoM TOTZIANIHUE OIIBITBI BCE COIVIACHO MPUBOIIIIH K 3aKIIIOYe-
HUIO O Pas3/M4uK CKOPOCTEHA, TO, eCTeCTBEHHO, BO3HHMKAET BOIPOC: KaKe
Ke OCHOBaHHMs MOOYKIAIOT MeHs Teleph OXOTHee MPUITUCHIBATE OMbITAM
HeM3BeCTHbIe MCTOYHMKU OMIMOOK, YeM JIePiKaThCsl MPEXHEro yTBepsKie-
HUSI O PA3/INYUK 3TUX CKOPOCTei. PYKOBOXKYCh JIH s [IPY 9TOM OTMEYEeHHbIM
MHOTMMH OTKJIOHEHVEM DPe3yJIbTaTOB OIbITA OT TeOpUu? Be3ycsioBHO HeT:
Teopusi ObUTa MHE M3BECTHA ¥ B TO BPeMsi, HO OHA JIOJDKHA TTOAYMHSATHCS
ombIty. Vi, MOXeT BbITh, 3TOMY /IaeT IIOBOJ| OTHOCSILIFCS CEO/{A OTIBIT I-Ha

1 [1,C.156].
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Jlexepa'? IIpu BceM NpU3HAHWM OOJBLIMX 3aCiIyT T-Ha Jlexepa B 3TOi 06-
JIaCTY 51 MOJDKEH BCe YKe OTBETHUTh HA STOT BOIPOC OTpHULATeNbHO. I'-H Jle-
xep 1py 06paboTKe CBOMX OIBITOB MPEATIONOKII IPABUIILHOCTb PAcyeTa, a
TeM CaMbIM B 3BECTHOM CMBICJIe 1 TIPAaBHJIbHOCTB Teopuu?. Torna aTo, ObITh
MO3KeT, pe3ynbrar -7 CapaseHa u Jie i1 PuBa®, KoTopble TOYHO [TOBTOPHIIN
3TH OIIBITHI U TOJYYWJIY IIOJIHOE COITIACKE C Teoprel? B M3BeCTHOM CMBIC-
Jie 7ia, B IPyroM cMbiciie HeT. JKeHeBckue Gpu3MKK pabOTay B HOMEIEHNH
3HAYUTEIbHO MEHbIIEM, YeM MOe; HauboJIblliee PacCTOsIHKE, KOTOPOe OHU
VIMeJIY B CBOEM PaCIOpsDKEHHH, COCTaBIsIo mmb 10 M 1, caMmo co6oii, Ha
TaKOM PaCcCTOSIHUY BOJIHBI He MOIJIM PAacIIpOCTPAHSAThCS BIOJHE CBOOOZHO.
VX 3epKajio ¥MeJIO JIMIIb 2.8 M B BbICOTY. TiiaTeIbHOCTh HabIIOeH s He
MOXET KOMIIEHCMPOBAaTh HeOIaronpusTHBIX MPOCTPAHCTBEHHBIX COOTHO-
IIeHN. B MOMX OIbITax BOJIHBI BCe-TAaKU MMEJIM COBEPIIEHHO CBOOOHOE
MPOCTPAHCTBO, IPHMePHO B 15 M. Moe 3epKasio umesio 4 M B BbIcoTy. I103-
TOMY, ec/i1 Obl pellleHre 3aBUCEJIO eJUHCTBEHHO OT Pe3yJIbTaTOB OIIBITOB, 51
Mor 6bI IPUAATH OMbITaM -7 CapaseHa ¥ Jie Jis1 PuBa He Gosiblie Beca, 4eM
MOUM COOCTBEHHBIM, U IIOCTOJIBKY Ha MOCTaBJIEHHBI BBIIIE BOIIPOC 51 OTBe-
Yaro oTpuratesbHO*. Ho jxeHeBCKYe OITBITEI BO BCAKOM CJIydae YKa3bIBaIoT,
YTO MPOW3BeZieHHble MHOIO M3MepeHHs OATBEPXKAAI0TCS He IONTHOCTBIO;
OHH TIOKa3bIBAIOT, YTO TIepe]] APYTUMYU OTPAXKAIOIVIMU CTeHAMHU U B IPYTUX
NIOMellleHNsAX sIBJIeHNs N0JIy4aloTCsl B KOJIM4YeCTBeHHOM OTHOLIeHU!U MHble
¥ YTO JUTMHBI BOJIH [IPY U3BECTHBIX YCIOBUSAX MMEIOT BeJIMUKHY, TPeOyeMyto
Teopueil. Ho eciu OnbITHI JAIOT IByCMbICTIEHHBIE Y IPOTHBOPEYBbIe CBeie-
HUS, TO OHH, OYEBU/IHO, COZIEPIKAT ellle He PACKPBIThIe UCTOYHHUKY 3a0IIyx-
IIeHVs U, KOHEYHO, He MOTYT CBUZIETeIbCTBOBATh IPOTUB TEOPUHU, KOTOPast
ONHMpaeTcs Ha CTOJIb MHOTHE IIPAaBOION00HbIe OCHOBaHHUS. Takum 06pasom,
’KeHeBCKYe OIIBIThI JIMIIAIOT YOeIUTeIbHOCTH MO COOCTBEHHBIE 1 [IOCTOJIb-
Ky CHOBA BOCCTaHABJIMBAIOT PAaBHOBeCHeE B I10JIb3y TEOPUH.

51 momXeH, ONHAKO, IPU3HATHCA, YTO PEIIAIOIYMY JUIS MeHs ObLITN OCHO-
BaHMUS CKOpee KOCBEHHOTO Xapakrepa. Tak Kak BHayasle s [yMaJl, YyTo OOHa-
PY)XHJI 3aMeJlJIeHre BOJIH B IPOBOJIOKAX, 1 HA/IESJICS BCKOPe OTKPBITh HpU-

1 E. Lecher. Eine Studie iiber elektrische Resonanzerscheinungen. Wied. Ann. 41, 850. [Cm.
enpouem, 1, C. 334].

2 Bmo e 3ameuanue COXpanaem CUny u no OMHOUEHUIO K COBCeM HEABHO NoABUBUENCS
pabome z-#a Browndno [Blondlot]. Comptes Rendus 113, 628. [1, C. 339].

3 E.Sarasin et L. d e la Rive Comptes rendus, 112, 658.

4 B nomewjenuu, pasmepsi Komopozo He ykasawwei, e-H Tpymow [Trouton] onmpedenun
ONUHY BONIHBI MO€20 NEPBUUHOZ0 NPOBOOHUKA 8 B030YXE, MAK e KaK U s, npumepHo 6 10 m.
Nature, 39, 391.
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YKHY 3TOTO 3aMeUIeHUs ¥ HaiTH 1epexofbl MeXly 06enMU CKOPOCTSMHL.
DTa HaZIeX/1a He OCYIeCTBIIACh. 5] He Halllesl HUKAKKX T1epPeX0/{0B 1 BMECTO
00ObsICHEHNS] HATOJIKHYJICA TIPH YBeJIMYeHUH YKC/Ia ONBITOB HA PacTyIue
IIPOTUBOPEYHs1, [IOKA, HAKOHEL, TOC/IeAHNe He [I0Ka3aIiCh MHe Hepa3peliy-
MBIMH, U 5 He ObUT BHIHY)X/IEH OTKa3aThCs OT yOeX/ieHusl B IIPABIJIbHOCTH
MOero nepBoro HabmozneHus. K 3ToMy IpHBeJIO CellaHHOe MHOI CaMUM
HaOJII0/IeHue, YTO /71 KOPOTKUX BOJIH Pa3HHUIIA B CKOPOCTSIX [TOYTH UCYE3aeT.
PaHblite, 4eM KTO-1160 U3 GU3MKOB BCTYIIII B 3Ty 06J1aCTh UCCITEJOBAHNS,
51 pe3IOMHPOBAJI CBOe yOexzieHre B CIIelyIoIuX c1oBax:! «Takum o6pa3oM
0Ka3aJI0Ch, YTO B CJIy4ae ZJIMHHBIX BOJIH JTMHA BOJIHBI B BO3AyXe OOJIblIle,
4eM B MIPOBOJIOKE, B TO BPeMs KaK B CJIy4ae KOPOTKUX BOJIH IJIMHbI 00enx
BOJIH OKa3bIBAIOTCA [OYTU PABHBIMU. DTOT Pe3YJIbTAT SIBJSETCS CIIUIIKOM
CTpaHHBIM IS TOTO, YTOOBI €T0 MOXKHO OBUIO CYUTATh AOCTOBEpPHBIM. Pe-
IIIeHYe JI0JDKHO OBITh OTJIOKEHO /10 TMOC/IeYIOMKX ONbITOB>. M3 3THX Io-
CJIENYIONIUX OMbITOB JIOJDKHBI OBITH MPUHATHI BO BHUMAHUE JIUIIb OIBITHI
r-1 CapaseHa u zie Jisi PuBa, 1a U TO, TOCKOJIbKY OHM IPOBE/IeHbI ObUIH B
MaJIOM MOMeIIIeHNH, X MOXHO C GOJIBIIMM IIPABOM OOBACHUTD KaK TTOJKpe-
TJIeHVIe BTOPO# YaCTH MOETO YTBePKAeHNs1, 4eM KaK OIPOBePKeHue [IepBOii
4acTU. MHe KakeTcsi, YTo JJ1f1 JVIMHHBIX BOJIH PeIlaroliye OIbITHI 10K ellle
otcyTcTBYI0T2. KOHE4HO, 51 /1B JI MOTY COMHEBAThCS B TOM, UTO 3TH OIIBIThI
pelaT BOIpoc B I10JIb3y PaBeHCTBA CKOPOCTEH BO BCEX CITy4asiX.

YuTaTesNb CIPOCHUT, MOXKET OBITh, IOYEMY CaM i He TIONbITAJICA IIyTeM
IIOBTOPEHUS OIIbITA YCTPAHUTD 3TO COMHeHHMe. 51, COOCTBEHHO TOBOPS, U
TIIOBTOPHJI €T0, HO IIPY 3TOM HallleJI JIMIIb TO, YTO MOXXHO OBUIO 3apaHee
TpeJBU/IeTh, @ UMEHHO, YTO IPOCTOE TIOBTOPEHHE TIPU OJMHAKOBBIX YCII0-
BUfIX He pa3pellaeT COMHEHHs, HO CIOCOGHO cKopee ycuiauTh ero. Ha-
IeXHOe pelleHue TpeOyeT OMbITOB, KOTOPbIe OYAYT MPOBeIeHbI B Gojee
61arOMPUATHBIX YCIOBUAX. DTH GoJiee BIaronpusTHbIE YCIOBKS O3HAYA-

1 Archives de Geneéve (3). 21, p. 302.

2 C mex nop kax s HANUCAJ IMU CI08A, BbICKA3AHHOE MHOI) NONHENAHUE NOTHOCIBIO OCYUje-
CMBUNOCH 8 ONvIMax, nposedentsvix 2-damu Capaserom u de s Pusom 6 6onsuiom 3ane Rhone
Wasserwerke & XKeneee (Archives de Geneéve (3). 29, pp. 358 u 441). Dmu onvimet dokazanu
PABEHCMBO CKOPOCMU 8 8030yXe U 8 NPOBONOKAX U MEM CAMBIM B0CCTNAHOBUNY NOTHOE COBNA-
Oerue mexcdy onvimom u meopueil. S paccmampuearo 3mu onvimol Kax 0KOHUAMeNbHbIE U 1100-
UUHSIOCH UM CIMOTIb HE OXOMHO, KAK paree s MeONUIL 8 MOM, 4mobbl no380nums ybedums cebs
OnBIMOM, He O0JIee COBEPULEHHBIM, HeM MOU cobcmeenHble. S pad 803MONCHOCIU 8bIpA3UMY
3decw Gnazodaprocms 2-dam Capaseny u de nis Pugy 3a nrobesrocms u 006poscenamensHoCms,
HEU3MEHHO BbICKABLIBABUUECS UMU N0 OMHOUEHUIO KO MHE NIPU 00CYHCOEHUU IMO20 CNOPHOZO
80MpOCa, KOMOPbLLL HbIHE NOTHOCMbIO pa3peuteH 6 ux nonwv3y (Jobaenerue k aHAUlCKOMY U3-
danuro, 1893).
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I0T B ZIaHHOM CJTy4ae OoJibIive pa3Mephl OMEIeHHs, KAKOBBIMY 51 [I0 CHX
HIop He pacnosarail. {1 mofuepKuBalo elrie pa3, 4YTo HECOOTBETCTBHE ITOMe-
IIIeHUS He MOXXeT ObITh KOMIIEHCUPOBAHO TIIATEIbHOCTHIO HAOJIO/IeH .
Ecii ANMHHBIM BOJIHAM HerZle pa3BepHYyThCS, TO UX HeJlb3s HabI0AaTh.
DTUM, OBITH MOXKET, CKa3aHO 10 JAHHOMY BOIIPOCY AOCTaTOYHO.

YIoMuHaBIINeCH [0 CUX TOP OINBITHI Hajl OTPaXXEHWEM BOJH ObLIU
3akoHYeHbI B MapTe 1888 roza. Emie B TOM e MecsALe 5 cesiall OIbIT, Ha-
MPaBJIeHHBIA K TOMY, YTOObI BOCIPEISITCTBOBATh PACCESTHUIO JIeHCTBUS
Ha PACCTOSHUM IOCPENCTBOM OTPaXKEHWA OT U30THYTOM IOBEPXHOCTH.
1 mocTpoun AJsi MOMX JUIMHHBIX BOJIH BOTHYTOe mapabosinyeckoe 3ep-
KaJio BBICOTOIO 4 M C OTBepCTHeM TpubIm3uTebHo B 2 M. Ho Bompeku
MOEeMy OXXHZaHMIO, f Halles, 4TO AEHCTBHe Ha PAaCCTOSTHUM OKa3aloCh
3HAYUTENBHO OCJIabeHHbIM. BoJbloe 3epKajo BIUSIO TaK XKe, KaK U
3amuTHas KopobOka [Schutzkasten], okpyxatomasi Bu6parop. S per,
YTO ZJIMHA BOJIHBI BUOPATOpa CJIMIIKOM BeJIMKa 10 CPaBHEHHUIO € POKyC-
HBbIM paccTosiHieM 3epkana. HeGosbIoe yMeHbIeHUe IepPBUYHOTO TIPO-
BOJIHMKA He YIy4IIMJIO pe3yibrata. I103TOMy s mombiTancs paboTraThb ¢
IPOBOTHUKOM, T€OMETPUYEeCKH MOZOOHBIM OOJBIIOMY, HO yMeHbIIeH-
HBIM 110 CpPaBHEHMIO ¢ HUM B oTHoueHuu 10:1. MoxeT ObITh 51 He ObLI
ZOCTaTOYHO HACTOWYMB 4 3TUX OIBITAX, HO TaK WM MHAaye MHe TOT/a BO-
0o0l1ie He yZaBalIOCh MOJMy4YaTh U HAGIIOAATh CTOJIb KOPOTKKE BOJHBL, U 5
OCTaBWJI 3T OMBITHI, YTO6BI 0OPATUTHCS CHAYaja K APYTHM BOIIPOCAM.

Bo-1epBbix, Hazio ObLIO AaTh OoJiee SICHBIN U YETKUI TeOPeTHIeCKHit
pa3bop omnbIToB. ToUKa 3peHHs, C KOTOPOU 3T OIIBITHI UCTOJIKOBBIBAJIACH
B MIMEBIIUXCS JJOTONIe paboTax, ObUIa Ta, KOTOPYIO 51 IPUHSUI B pe3yJibTa-
Te u3ydeHus pabot ¢pou enbmrosbial. I'-H GoH TenbMrosnbl] pa3indaer B
3THX paboTax iBe GOPMBI 3JIEKTPUYECKON CUIIBI — 3JIEKTPOAUHAMUYECKYIO
¥l 3JIEKTPOCTATUYeCKYI0, KOTOPBIM, ITOKa 06 3TOM HUYero He CKa3asl OIIBIT,
JIOJDKHBI OBITh IPUIKCAHBI /IBe PasHble CKOPoCTH. OObsICHEHNE OMBITOB C
3TOi TOYKY 3peHHs HU B KOEM CJIy4yae He MOIJIO ObITh OIIOOYHBIM, HO OHO
ObLI0, TIPaBa, M3JHMIIHE CJIOKHBIM. B 4aCTHOM IpeZiesIbHOM CJIydae Teo-
pus T'enbMronblia 3HaYUTENBHO YIPOIIAETCA U ee YpaBHEHUs MepexofaT
TOI7Ia B YpaBHEHUS MAKCBeJIJIOBCKOW TeOPHHM; OCTaeTcsl UMb ofHa Gop-
Ma CHJIBI, KOTOpasi paCpoCTPaHseTCs CO CKOPOCThIo cBeta. Heobxonmumo
6bLIO MO3TOMY MONPOOOBATH, HENb3s JIU UCXOAUTh M3 ATUX 3HAYUTEIHHO
GoJiee MPOCTHIX ZIOMYIEHUI MaKCBEJJIOBCKOY TeopuH. [TOMBITKA yanach.
! v.Helmholtz. Ges. Abhandl., I, 545.
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Pe3ynbTaThl pacyeTa u3noxeHbl B pabote «CHJIbI 3IEKTPUIECKHX Koeba-
HUIA, pacCMaTpUBaeMble C TOYKH 3peHus Teopur MakcBesia»!. Ta yacTh
3TOi1 paboThI, KOTOpPask OTHOCUTCA K MHTepdepeHIMy MeX/y BOJIHAMU B
BO3/IyXe U B IPOBOJIOKE, MOJKET, 04€BU/THO, JIETKO ObITh PKUCIIOCOOIeHa KO
BCSIKOMY ZIPyTOMY CJIy4aro MOA0OHOro posa MHTepdepeHIMOHHbIX SBIIe-
HUH, KaKue MOTYT MIMeTb MeCTO IIpy O0Jiee COBepIIEHHBIX OMbITaX.

Hapszy ¢ 3TMu TeopeTryecKUMU UCCTeR0BAHUAMH 51 TIPOAOIDKAI OIIbI-
ThI M HANPaBIJI X CHOBA MPEUMYIIECTBEHHO B CTOPOHY M3y4eHHsI BOJH B
HpoBoJIOKax. IIpy 3TOM 5, BO-TIEPBBIX, CTABMII LIEJIbIO BBISICHUTh MIPUYKHY
KaXyIIIerocsi 3aMeJijieHust 3THX BOJH. BO-BTODBIX, MHE XOTeJIOCh TIPOBEPUTh
B3IVISI/I, COTVIACHO KOTOPOMY BOJIHBI JIOKQJU3YIOTCS M PACIPOCTPAHSIOTCS
He BHYTPY IPOBOJHYKA, & HAIIPOTHB — B OKPYXKAIOI[EM ero MPOCTPAHCTBe.
ITosToMy 51 3aCTAaBUJI BOJIHBI PAaCcIIPOCTPAHATHCS He TI0 OSHOM IIPOBOJIOKE, a
B TIPOCTPAHCTBE MEXK/y ABYMsI IPOBOJIOKAMH, B POCTPAHCTBE MEXY JIBY-
MsI IUTACTUHKAMU, IPOCTPAHCTBe, OrPaHUYeHHOM Harozo6e TpyObl, 1 Mpu-
TOM Teleph yKe He B Pa3NTMIHbIX METAJIIAX, 8 B PA3/IMYHBIX Pa3JeNsIonx
npoBoza usosnsropax. Pabora «O pacrpocTpaHeHNH 3IeKTPUYECKUX BOJH
B IIPOBOJIOKaX», XOTS 1 OblIa 3aKOHYEHA U OIyOJIMKOBaHA JIUIIb TO3/HEe,
ObLIa BBITIOJIHEHA B 60JIbLIeN cBOel yacTu jjetoM 1888 roza.

Jlesio B TOM, YTO OCEHbIO MEeHsI OTBJIEKJIO OT OMBITOB C TPOBOJAMH OfTHO
ocoboe siBienue. Kornma si mpuMeHW AJIsi UCCIe0BaHKs BOJIH B Y3KOM
MPOCTPAHCTBE MeXIy ABYMsi MPOBOJOKAMH Pe30HATOPbI HEeOONMbIINX
pa3MepoB U CTapasiCcsi HACTPOMTh TaKKe Pe30HATOPHI, 5 0OGHAPYKKI, YTO
JeTKHe y3JIbl Ha KOHIIe ITPOBOJIOKY INOJyJajvCh JJake W TOIZAA, KOraa s
TMI0JIb30BAJICSl Pe30HATOPaMU HaBePHOE CJIUITKOM MaJIbIX pa3MepoB. Jlaxe
TOT/7a, KOTZIa S JIONIeN 0 KOJbleoOpa3HbIX Pe30HATOPOB AUAMETPOM
JIWIIb B HECKOJIBKO CAaHTHMETPOB, I BCe ellle MOMy4asl y3Jbl; MOC/IefHIe
HaXOW/IKCh Ha HeGOJIBIIOM PACCTOSIHMU OT KOHIIA TIPOBOJIOKH, U 51 MOT
ele HabIIOIATL MOJIOBUHBI JJIMH BOJIH BILIOTH 0 12 cM. Takum obpa-
30M, CJIy4aii HaBeJs MeHs Ha ellje He 0OHApY)KeHHBIN paHee CJiel KOPOTKHX
BOJIH. f cpasy e mo1es 10 3TOMY CJIefly U MHe BCKOpe e YAalIoch HauTh
U Ty GOpMY MepBUYHOrO MPOBOJHUKA, KOTOpas HauboJee MOAXOAMIA
17151 pabOThI C MAJILIMU PE30HATOPAMHU.

CaMoMy fIBJIEHUIO KaK TAKOBOMY S He y/IeJIUJT BHUMAaHHUS U, TaK KaK st
3TOTO He MPEJICTABISNIOCh TOAXO/SIIErO Ciyyast, 5 O HeM HUIZIe He yro-
MSIHYJI B TyOIMKanuu. DT0 ObUI, 04€BUTHO, OCOOBINA CITy4Yail TOTO SBJIEHHS,
111, C. 166].
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KOTOpOe T03Hee ObLJIO OTKPBITO I-jaMu Capa3eHoM 1 Jie Jist PuBom!, Ha-
3BaHO «MHOXKECTBeHHBIM pe30HaHcOM» [multiple Resonanz| u ucroko-
BBIBAJIOCh TaK, YTO IEPBUYHbIN IPOBOAHUK BOOOIIe He 061aziaeT HUKAaKUM
OTpeJieJieHHbIM [IePHOZOM KosieGaHuid, a COBepIIaeT OJHOBPEMEHHO KO-
nebaHus CO BCeBO3MOXKHBIMY MEPUO/IaMHU, JIeXKAIIMMH B IMPOKOM JiMama-
30He. To, 4TO 5 caM He 0OpaTHJI BHUMAHUS Ha 3TO ABJIEHNE, 00BACHAETCS
Hpex/ie BCETO TeM, YTO OHO MMeJIO ZAJIsI MeHs JIMIIb BCIOMOTaTeIbHOe 3Ha-
JeHwe; 6arozaps eMy s ObICTPO Mepelies K ApyriM onbitam. Ho He MeHee
Ba)XHO OBUIO TAKIKe ¥ TO, YTO 51 CPasy Xe Jjajl STOMY SBJIEHHIO, KAKUM OHO
ObLTIO B MOEM cliy4ae, COGCTBeHHOe 0ObsICHEeHHe, KOTOPOe MPHIaeT eMy
ropaszo MeHbIINi HHTepec, YeM o0bsicHeHue T-1 CapaseHa u Jie s Pusa.
1 BuzieN B 3TOM sIBJIEHMM HEOOXOMMOe U TIpelycCMaTpuBaeMoe TeopHeil
ciencTBUE OBICTPOTO 3aTyXaHWs MepBUYHOTO Kosnebanus. I'-H CapaseH
TOTYAC )Ke JII0Oe3HO 03HAKOMUJI MeHSI C pe3yJibTaTaMK CBOETO OIIbITa, S
e TIOZIeJIUIICA C HUM CBOMMH COMHEHHUSIMH II0 TIOBOJY €ro 00bsCHeHNs
3TOTO SABJIEHUs 1 CBOMM COGCTBEHHBIM 0ObsicHeHHeM ero. Ho XoTs OH u
OTHeCCs] K MOMM BBIBOZIaM C CaMO¥ JIF00e3HOH FOTOBHOCTBIO, HAM He yzia-
JI0Ch I0TOBOPHUTHCA O TOJIKOBAHUH 3TOTO OINbITA. Takass JOroBOPEHHOCTD
TOTYAC Xe ObLIa JOCTUTHYTA ¢ T-HOM A. IlyaHKape, KOTOpBIi co3zai cebe
caM B OCHOBHOM TaKoOe Ke MPeZICTaByieHre 00 3TOM sIBJIeHUH, KaK U f, 1
NKCbMeHHO I0JeUIICA UM CO MHOI0. OH BBIPa3uJ 3TO NpefcTaBjeHre Ma-
TeMaTH4ecKy U ony6IMKoBas ero B cBoeM Tpyze «Electricité et Optique»2.
OnHOBpeMEHHO 1 He3aBHCHMO 3TOT BOIIPOC MaTeMaTH4eCcKy pa3BuiI I'-H B.
Brepxuec®. To, 4to oObsicHeHye -7 IIyankape u BbepkHeca npezcTaBs-
eT co00¥ He TOJILKO OZHO M3 BO3MOJKHBIX, HO ¥ €JUHCTBEHHO BO3MOXHOE
00bsICHEHUE, KaK MHe Ka)KeTCsl, JOKa3bIBaeTCsl TOJIBKO YTO MOSIBUBIIMM-
sl MccefloBaHKUeM I'-Ha BbepkHeca®, KOTOpOe yCTaHAaB/IMBAeT, YTO KoJle-
GaHye IepBUYHOTO POBOJHKKA SIBJIAETCS, 10 KpaiiHeil Mepe B IIepBOM
NpUGIKEHNH, PETYISPHO 3aTyXarolleil CHHYCOU/ION OIpesieJIeHHOrO Tie-
puoza. TmartenbHbIe UccenoBaHus -4 CapaseHa u zie i PuBa cozepikar,
TaKuM 06pa3oM, HeoOOXOAMMOe IOTIOJIHEHVE K HALIUM [O3HAaHUSAM B 3TOH
006J1acTH, HO He COfiepXKaT HUKAKUX MPOTUBOPEYMi C KaKUM-HUOYIb U3
BBIIBUHYTBIX MHOIO yTBepIeHUi. Tak CMOTpesy Ha 3TH OIbIThI TaKke
U UX aBTOpBL Bosee ocTpast KpUTHKA MOUX paboT Oblia BHIIBUHYTA 1O

! E.SarasinetL.dela Rive. Arch. de Geneéve (3). 23, p. 113, 1890.
2 H. Poincare. Electricite et Optique, II, p. 249.

3 V.Bjeezxnes. Wied. Ann., 44, p. 92, 1891.

4+ V.Bjeexnes. Wied. Ann., 45, p. 513, 1891.
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TIOBO/IY TOTO K€ OMbITa OfHUM BBIAAIOIIMMCS, XOTS 1 CTOSIIIMM []aJIeKO OT
3THX OMBITOB (PAHIY3CKUM yueHbIM. Ha/leroch, ITO Terepb MOXKHO CUK-
TaTh, YTO OCHOBAHUSA /JI TAKOU KPUTHKY OTHANIM .

51 mo3Boio cebe 10 3TOMY CJIy4alo YIOMSHYTb TaKXe O COMHEHHUH, KO-
TOpOe GbLIO BBICKAa3aHO B MOCIe/iHee BpeMsi I-namu aren6axom u LleHze-
POM OTHOCHUTEJIBHO YOeIUTeIbHOCTH MOKX OIBITOB?. 51 He MOTY ellle, OffHa-
KO, paccMaTpuBath paboty r-i Taren6axa u LleHnepa Kak 3aKOHYEHHYIO.
ABTODBI IPE/ITIONATaioT ellje BEPHYThCS K 00bSCHEHHIO Pe30HAHCa, K BO-
POCY O XapaKTepe AefCTBIsI Ha PAaCCTOSIHUM U K BOTIpocy 06 o6pa3oBa-
HUM Y3JI0B U Iy4HOcTei. Ho 3TO KaK pa3 Te U [OYTH BCe Te ABJIEHUS, Ha
KOTOPBIX OCHOBBIBAIOTCS] MOY OTIBITHI 1 BCE X 0ObSCHEHME.

HTaK 1ocJie TOro Kak MHe y/IaJioCh HabJIOIaTh YIIOMSIHYTHIM BbIIlie 06pa3oM
O4YeHb KOPOTKYe BOJIHBL, 51 BIOpaJI BOJHBI UTHHOKO MPUOIM3UTENTBHO B 30 CM 1
TIpesK7ie BCEro MOBTOPIUT C HUMY MPEKHYE OTBITHL BOIPeKy MOMM OXHaHHSIM
HOBBIIA OIIBIT YCTAHOBHJI, YTO 3TH KOPOTKKE BOJIHBI PACIIPOCTPAHSFOTCS BIIOJb
TI0 IIPOBOJIOKAM TIOYTH C TOM e CKOPOCTBIO, KaKyk0 OHY UMEIOT B Bo3zyxe. Tak
KaK JUIsl TAKMX KOPOTKKX BOJIH JIETKO CO3/IaTh CBOOOIHOE IPOCTPAHCTBO, 371eCh
He MOIJIO SIBUTHCSI COMHEHWs1 B IPAaBIJILHOCTH pe3ysbrara. [Iprobpers yBepeH-
HOCTb B 0OpallleHI I C KOPOTKIMU BOJHAM, 51 CHOBA TIPEANPUHSLT OTIBITHI C BO-
THYTBIMH 3epKaJiaMi. BoJIbIIoro cTaporo 3epkaia yxke 60siee He CyliieCTBOBAJIO,
¥1 51 PACTIOPSI/IAJICS YCTAHOBHTH MEHBIIIEE, BHICOTOM B 2 M C OTBEPCTHEM HECKOJTb-
Ko 6osee 1 M. Ero zieficTBre GbUIO TaK MOPA3UTEIILHO BJIATOIPHATHO, YTO TOT-
4ac 1ocJie IepBOTO MCTIbITAHNUSA 51 3aKa3aJl He TOJIKO BTOPOe BOTHYTOe 3epKaJio,
HO TaK)Xe TUIOCKMe 3epKaJIbHble [IOBEPXHOCTU ¥ GOJBIIYIO Mpu3My. BeicTpo,
OIVIH 3a IPyTM U 63 XJIOTOT YAaBAJIUCh Terepb OMbIThI, KOTOPbIE U3JI0XKEHBI
B pabote «O JIy4yax 37IeKTPUIeCKOH CHIbI»>. OIBITHI 3TH ObLTH 33/J0/IT0 JI0 TOTO
06IyMaHbI U MO/ITOTOBJIEHBI, 32 UCKIIIOYEHMEM OIbITa C MOJIIPU3ALINeN, KOTO-
PBIii IPHILIEJT MHE B TOJIOBY JIMIIIb BO BpeMsI pabOTBL. DTH OIIBITI C BOTHYTHIMU
3epKaiamMu ObICTPO 0OpaTIIK Ha cebsi BHUMAHKMe, OHK YacTo MOBTOPSUIUCH 1
NOATBep)XAakCh. OHU MOyYIIN TIOJIOXKHUTENBHYIO OLIEHKY, KOTOpast /1aJieKo
TIPeB30IUTa MOV OXHZIaHKs*. 3HAUNTE IbHAsE YaCTh TOTO yCrexa BbITeKasa 13
¢unocopckrx cooOpakeHUit. BbUT 3aTPOHYT CTapblii BOIPOC O BO3MOXHO-

1 Cornu. Comptes Rendus, 110, p. 72, 1890.

2 E.Hagenbachu.L.Zehnder. Wied. Ann., 43, p. 610, 1891.

3 [Hacm. cbopn., C. 110-123].

4 Dmu onsimer danu maxyce no6od k dokaady «O coomHoueHUAX MeHcOy CBeMmoM U INeK-
mpunecmeoms, 6 Komopom A 8 1889 200y uanoscun Ha cobparuu zetidensbepeckux ecmecmeou-
cnvimameneti Mou Onvimul 8 Ux 00ujell 3AUMHOL C6A3U 8 NONYAAPHOU Popme (Hanewama-
no E. IlImpayccom [E. Strauss| 6 Boune). [1, C. 193].
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CTHL Y1 CYIIHOCTY ZIEMCTBUSA Ha paccTossHUM. OCBAIIEHHOE HayKOW U HEOXOTHO
IPYHMMaeMoe Pa3yMOM FOCIIOZICTBO CHUJI, HEIIOCPEZICTBEHHO IEMCTBYIONINX Ha
PACCTOSIHUM, Ka3aJI0Ch B 00/IaCTH 3JIeKTPUYECTBA HaBCEIZia Pa3pyIeHHbIM ITPO-
CTBIMU 1 YOeIUTeTbHBIMH OITbITAMH.

C IOCTIXKeHVeM YKa3aHHO BbIlle Lei ObLIO JOCTUTHYTO M3BECTHOe
3aBepieHrie pabotbl. OnuH mpobest Bee JKe MHOIO elle OIymascs. OMbITbI
MIMeJIH ZIeNO C PaclpOCTPaHEeHNeM JIMIIb 3JIeKTPUIeCKOl CHIbl. BBUIO xera-
TeJIbHO TI0Ka3aTh TAK)Ke, YTO ¥ MAarHUTHAS CUJIA PACIPOCTPAHSAETCS ¢ KOHed-
HO¥ CKOPOCTBI0. COIVIACHO TEOPUH ZIJIS1 3TOTO He TPe6OBaIOCh NOJTyYeHHUs 0CO-
ObIX MarHUTHBIX BOJIH, TaK KaK 3JIEKTPUYeCKye BOJIHBI CAMH IO cebe I0JDKHBI
OBITh B TO JKe BpeMs1 ¥ BOJIHAMK MarHUTHOM CHJIBL JIeJ0 3aKJII04asIoCh JIUIIb
B TOM, YTOOBI ZIefICTBUTENIHHO [I0KA3aTh HAJIMYMe B 3THX BOJIHAX MArHUTHOM
CHJIBI HAPAZTY C IEKTPUYeCKOH. SI HaZlesics, YTo 9TO OKaXKeTCs BO3MOXXHBIM
TyTeM HaOJONIeHNsT MEXaHMYeCKUX CUJI, C KOTOPBIMY BOJIHBI JIEHCTBYIOT Ha
KOJIbLIe0OPa3HbIii MPOBOAHMUK. Tak GBI TOIZIa COCTABIIEH IJIaH OMBITOB, KOTO-
Pble HO BHEIITHUM NPUYMHAM ObLIH BBITIOJIHEHbI TOJIbKO [O3/IHee 1 B HeCOBEp-
IIIEHHOM BHJIe ¥ OTYET O KOTOPBIX COAEPIKUT MOCTIEHSASA IKCIIepUMeHTabHAS
pabota «O MexaHUYeCKUX JIeACTBUSX SJIeKTPUIECKHX BOJH B TIPOBOJIOKAX».

BpocuM B3z Hazazi. COBOKYIHOCTBIO OIMCAHHBIX OITBITOB BIIEPBBIE
OBLIO IAHO [IOKA3aTeNbCTBO PACIPOCTPAHEHHsI C KOHEYHOH CKOPOCTHIO
CHJIbI, KOTOPAs CYUTAJIaCh AeHCTBYIONIEl Ha PACCTOSIHUM MTHOBEHHO. DTOT
dakr cocraBnsier ¢punocodpckoe U, BMeCTe C TeM, B M3BECTHOM CMBbICTIE
Ba)KHeIAlllee JOCTIDKeHYe OTBITOB. B 3TOM Z0Ka3aTesnbCTBe cOZepKanoch
I03HAHHeE TOTO, YTO AJIEKTPUYECKHE CHIIbI MOTYT OT/JEJISITHCS OT BECOMBIX
TeJ U CYLIeCTBOBATD /lajlee CaMOCTOSITeNIbHO KaK COCTOSHUSA WJIU U3Me-
HeHMsl IpOCTpaHcTBa. Hapsay ¢ 3TUM MO3HAHMEM CIelyaTbHbIe YepThl
OTZIe/IbHBIX OMBITOB Z0KA3bIBAIOT, YTO TOT OCOOBII THIT PacCHpOCTpaHe-
HUSA 3JIeKTPUYECKOH CUJIbI OOHApyXXMBaeT caMylo GJIM3KYI0 aHaJIOruio},
eCJI HeIoJIHOe COBIIaZieHre C PACIpOCTPaHeHHeM CBETOBOTO IBIDKEHMSI.
TeM cambIM IUIOTE3a O TOM, YTO CBET SBJISIETCS 3eKTPUYECKUM SIBJIeHH-
eM, CTAHOBHTCA B BBICOKOH CTelleH! BeposITHOU. CTporoe f10Ka3aTebCTBO
3TOH I'MIIOTe3bl 3aBeZIOMO MOXeET ObITh JaHO JIUIIb OIBITAMY CO CBETOM.

To, 4TO MBI 371eCh OTMETHJIM KaK JOCTIDKEHHe, TIOJy4eHHOe B Pe3yJIb-
TaTe OIBITOB, ABJISAETCS HE3aBUCHMBIM OT NPABMJILHOCTH TeX WJIM WHBIX
Teopuil. U, TeM He MeHee, 3Ha4eHNe OIBITOB 3aKJII0YAETCs, O4eBU/IHO, B

1 Auanoezus Hu 8 xoem cny4dae He 3aKNro4aemcs mojeko cosnadenuu 6osee unu MerHee mou-
HO UBMEPEHHDBIX cxopocmeli. IToumu odunaxosas CKopocmb npeacmaeﬂ}zem c06010 uUb
00UH U3 MHOZUX INEMEHMO8 AHATIOZUU.
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UX CBA3U C TeOpHel, B KAKOBOU CBfA3W OHU, BIIPOYEM, U ObLIM TIPeNpu-
uatbl. C 1861 roza Hayka o6JiaziaeT Teopueit, OCTPOeHHON MaKcBesiomM
Ha ocHOBe B033peHuit @apazies, KOTOPYIO MbI [I03TOMY Ha3bIBaeM TeopHeit
®apaznes—MakcBesia ¥ KOTOpas MOXeT C TOY e YBePEeHHOCTBIO YTBEPXK-
IIaTh BO3MOXKHOCTb OTKPBITOTO 3/1eCh KJlacca SIBJIEHWH, C KaKOW Ipodue
TEOPHH 3JIEKTPUYECTBA NPUHYX/IEHbI ObLIN 3Ty BO3MOXKHOCTh OTPULATH.
MakxcBennoBckas Teopus cpasy ke IpeB30LLIa IPoYre TeOpUH 3JeKTpu-
JecTBa KPacoToi ¥ GOraTtcTBOM CBsi3eil, KOTOpPbIe OHA JIOMYCKala MEX/y
ABJIeHUAMU. BepoATHOCTD TOTO, YUTO 3Ta TEOPHS IPABUJIbHA, POC/IA U3 rofid
B rOZl ¥ COOTBETCTBEHHO POCJIO YKCJIO ee CTOPOHHHMKOB. Bce ke Teopus
MakcBeia He 6blTa B COCTOSIHUM TOJHOCTBIO BBITECHUTH TPOTUBOCTOS-
I[1e el TeOPUHU, TaK KaK OHA MOTJIA CChIJIaThCA JIWIIb HA BEPOATHOCTD CBO-
UX KOHEYHBIX Pe3y/bTaToB, a He Ha I0CTOBEPHOCTb CBOMX IPEANOCHUIOK.
OCHOBHbIE TMIIOTE3bI TeOPUK MaKcBesa MPOTUBOPEYMITN OOBIYHBIM BO3-
3peHusAM U He MOIJIM OIepeThCs Ha ZIOCTOBEpHbIe OIBITHI KaK Ha /l0Ka3a-
TeNbCTBO. B 3TOI ecTecTBEeHHOH CBA3U Mbl HE MOXKeM 0XapaKTeprU30BaTh
1IeJTb ¥ Pe3yJIbTaThl HALIMX OIIBITOB JIyYIIle, YeM eCJTA MbI CKaXKeM:

Llenbio 3TUX OMBITOB Obijia MPOBEPKAa OCHOBHBIX rumoTe3 Teopuu da-
pazesd— MakcBena, a pe3y/ibTaT ONBITOB eCTh OATBEPXkjeHle OCHOB-
HBIX TUIIOTE3 3TON TeOPUH.

b. K meopuu

YTo e, OIHAKO, eC/I FOBOPUTh TOYHO, IPECTABIAET COOOK0 TeOpHs
®apasess —MaxkcBesuta. MakcBesut ocTaBUI HaM Tocye cebst Kak paboty
CBOMX 3peJbIX JIeT GOJIbIIoe MPOM3BesieHre 06 3JIeKTPHYecTBe U MarHe-
TU3Me; I03TOMY MOXHO CKa3aTh, IIOKaJIyi, 4TO Teopus MaKcBeJIa U eCTh
TeOpHs, U37I0)KeHHAs B 3TOM Ipou3BesieHnH. OfHAKO He /IS BceX GU3UKOB,
KOTOpBIe OJIMbKe COIPUKACAIOTCSA C ITMU BOIPOCAMHU, ITOT OTBET MOXeET
0Ka3aThbCs AOCTAaTOYHBIM. 1HOM € ycepareM 3aHUMAICs U3y4eHNeM IIPOU3-
BeZieHUs MaKcBeJUIa U, JaKe He HaTaJIKMBAsCh HA 0COOble MaTeMaTHyecKue
TPYAHOCTH, JOJDKeH ObLT Bce-TaKU OTKA3aThCs OT TOrO, YTOOBI COCTABUTh
cebe MOJHOCTBIO CBOGOJHOE OT NMPOTUBOPEYMII MpeJCTaBIeHne O B3IJIs-
nax MaxkcBesia. Y MeHS caMoro Jlesio Iuio He jyuyite. [Tpy Benuvaiiiiem
BOCXUIIEHUY MaTeMaTU4eCKUMU COOTHOLIEHUAMY B TeOpur MakcBeuia s
TI0 OTHOLIEHWIO K pU3MIeCKOMY CMBICITY ero yTBepyK/IeHUH He Bcerzia ObL
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TIOJIHOCTBIO YBEpeH, YTO yrafibBal0 ero AeiCTBUTeNbHOe MHeHue. [103To-
MY ¥ B CBOUX OIIbITaX 5 He MOT II03BOJIUTh cebe PYKOBOZICTBOBATHCS MPSMO
KHUroil MakcBesuta, a pyKOBOACTBOBacSI pabotramu [enbMrosbla, Kak,
BIIPOYEM, 3TO fIBCTBYeT M M3 M3JIOXKeHUs OnbIToB. OHAKO A7 0c060ro
TPaHMYHOrO CJIy4asi TeOpur [ebMroiblia, KOTOPbIi IPUBOJUT K YpaBHe-
HUSIM MakcBesuia ¥ K KOTOPOMY TIPUBOZISIT MOH OTIBITHI, pU3IIECKUEe OCHO-
BBI 3TO/ TEOPHH, K COXaJIEHUIO, YTPAYMBAIOTCSA, KaK OHH BOOOIIIe yTpadu-
BAIOTCA, KaK TOJIBKO XOTAT OTKA3aThCA OT HAJbHONEHCTBYIOMX CHIL S
TIBITAJICS TO3TOMY [IOCTPOUTDH CaM He0OXOAUMbIe, CBOOOZHBIE OT IIPOTUBO-
peunii pusndeckue npezcTapieHus. [Ipy 3TOM 51 CXOIWI U3 YPaBHEHUH
MakcBesuia; B OCTaJIbHOM e st TeOpUI0 MaKcBesu1a, HaCKOJIbKO BO3MOKHO,
YIIPOLIIaJT [yTeM MCKJIIOYeHHsI WM POCTOTO OTOPAChIBAHMUS BCEX TeX -
MEHTOB, KOTOPBIX 51 He IOHUMaJI U 6e3 KOTOPBIX MOXHO ObITIO 0GOMTHCE,
TaK KaK OHY He MOIVIM OKa3aTh BJIMAHUA HU HA KaKOe U3 BO3MOXKHBIX fIB-
nenuii. Tak BO3HUKJIM 00€ TeopeTHIecKrie paboThl, KOTOPbIe 0Opa3yoT 3a-
KJII0YeHre HacTosiero coopHuka {t. e. Il Toma Gesam. Werke}. M3nosxe-
HYe Teopry MaKcBeIoM B ero COGCTBEHHOM MPOU3BeZIeHNH, U3TI0KeHHe
ee KaK IPaHIYHOTO CJIy4asl TeOpuM I'e/IbMrosiblia U U3JI0KeHHe B IpefJa-
raeMoi paboTe IpesiCTaBIAIOT COOOH, TAKMM 00pa30M, CYILIeCTBEHHO pa3-
7yHble GOPMBI B OCHOBHOM OJTHOTO U TOTO e COfiepXaHusA. DTo obIee
coziepxaHue, obedeHHOe B pa3IM4Hble GOPMBI, 11 KOTOPOTO HaBepHOe
MOTYT OBITh HaiifieHbI ellle MHOTHe Apyrye GOpMBI, IPeCTaBIsAeTCs MHe
GeccMepTHOI 4acThi0 MAKCBEJIJIOBCKOTO TPyZa. IMEHHO 3a 3TUM Cofiepika-
HUeM, a He 33 OTJeJIbHBIMU [PeICTaBIeHUsIMK UM MeTOaMK MakcBeJsiia
s XoTeJ1 ObI 3aKpenuTh Ha3BaHue «Teopusa Makcsesuta». Ha Bompoc: «4to
TaKoe Teopusl MakcBes1a?» 51, TakuM 06pa3om, He 3HaI0 Gosiee KOPOTKOTO
¥ OTIpeJIeJIEHHOT'O OTBETa, YeM TaKOii: Teopusi MaKcBeJUIa — 3TO cUcTeMa
ypaBHeHui1 MakcBenna. Kax/yto Teopuio, KOTopasi BefieT K 3TUM ypaBHe-
HUSIM U TeM CaMbIM OXBATbIBAET Te JKe BO3MOXHBbIE siBJIeHus, s Oyay 060-
3Ha4aTh Kak (GOpMy WM CHeLYaNbHBIN CIy4ail Teopur MakcBenna; Kax-
7iast TeOpHsL, KOTOPas BefleT K PYTUM YPaBHEHUSAM M TeM CaMbIM K IPyTUM
BO3MOXXHBIM SIBJIEHUSIM, eCTb ZApyras Teopus. VITak, B 3TOM CMBbIC/e U
TOJILKO B 3TOM CMbICJie 00e TeopeTuyeckue paboThl 3TOr0 cOOpPHHKA 00-
pasyoT usnoxeHue Teopurt Makcsesuta. OHU HUKOMM 06pa3oM He MOTYT
NpeTeHZ0BaTh HAa TOYHYIO Mepeiady MpezcTaBieHnii MakcBesuia. Hampo-
THB, COMHUTEJILHO, NIPU3HAJ JU ObI MaKcBes1, ecyii Obl OH ObLT XKUB, 13-
JIO)XeHHOE TOJIKOBAaHNe 3a CBOe.
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B TOM, YTO OZIHO ¥ TO e COfiep)KaHue U3JIaraloT 0-pa3HoOMY, KPOeTcs
3HaYMTeJIbHOE 3aTPy/iHeH e [JIst TOHUMAaHHUS KaX/I0r0 OT/IeIbHOTO M3JI0-
xeHust. OZIHO ¥ TO e 0603HaYeHITe 03HAYAeT B PA3INYHBIX U3JIOXKEHUSIX
POZICTBEHHbIE, HO BCe JKe pa3/MvHble OHSITHS WK IpencTasieHus. [1o-
3TOMY I1ePBOE YCIIOBUeE /IIsi TIOHUMAHHUS COCTOUT B TOM, YTOOBI CTapaThCs
Ka)X/10e U3JI0KeHVe MOHATh caMo 110 cebe 1 He BHOCUTD B HETO IOHATHSA
APYroro M3JoxeHus. BO3MOXHO, YTO 51 OKaXy yC/Iyry HEKOTOPBIM TOBa-
puiam 1o paboTe TeM, YTO U 34€Ch KOPOTKO IOSICHIO OCHOBHBIE Tpe-
CTaBJIEHUs TPEX PA3JINYHBIX H3JIOXKeHNUiT Teopru MaKcBesuia, 0 KOTOPBIX
51 yIOMSIHYJI Bbiiiie. [Ip¥ 3TOM s1 [I0JIy4y BO3MOXXHOCTb YKa3aTh, B 4eM, 110
MOEeMy MHEHHIO, JIEKUT 0C00asi TPYAHOCTh MaKCBEJUIOBCKOTO COOCTBEH-
HOT'0 M3JI0XKeHHs. 1acTo BCTPeYaIomIniAcs B3I/, YTO 3TA TPYAHOCTb Ma-
TeMaTU4YeCcKOro XapaKTepa, s1 He MOy pa3/ieNIuTh.

Korza Mbl BUAUM TeJa, IeHCTBYIOLI¥E APYT Ha Apyra Ha PacCTOSIHUHY,
MbI MOXXEM COCTaBUTH cebe pas3jMdHble NMPe/CTABIEHUS O MPUPOJe
3TOrO JefcTBUS. MBI MOXeM paccMaTpUBaTh BO3/EHCTBHE KaK HEIo-
CPe/ICTBEHHYIO, IePEeCKaKUBAOMIYIO Yepe3 MPOCTPAHCTBO, JaIbHOEN-
CTBYIOLIYIO CHJLY, MJIM MBI MOXKEM €r0 PacCMaTPHUBATh KaK CJIeACTBHE
LeiCTBUSA, KOTOPOe PAaClpOCTPaHSAeTCs B MIOTETHYECKOW CpeZie OT
TOYKH K TO4YKe. [Ipy NPHUIOKEHUSAX ITHX TPeACTaBIEHUIN K 3JIeKTPH-
4ecTBY Mbl MOXeM, OZHAKO, C/ieJIaTh elle LeNblil psij 6osiee TOHKUX
pasnuuumit. OTHPaBsAsCh OT YKUCTOrO IPEACTABJIEHUs O HEmocpen-
CTBEHHOM /IeMICTBUM Ha PACCTOSTHUU K YKCTOMY MPE/CTAaBJIEHUI0 00
OTOCPEe/ICTBOBAHHOM JIeHICTBUH, MBI MOXKEM Pa3inyarh NPUOIU3UTeNb-
HO YeThIpe TOYKHU 3PeHMUS.

C 1epBoii TOYKY 3peHUs NPUTSIKEHHe JIBYX TeJl Mbl paccMaTpuBaeM
KaK pOJ MX B3aMMHO# JyXOBHO# CKJIOHHOCTH. CHila, KOTOPYIO IIOPOX-
JlaeT Ka)/j0e U3 IBYX TeJl, CBsA3aHa C HAJIMYKMeM BTOPOro Tena. J{jisi Toro
4T06bl BOOOINE MMeJach Kakasi-HUOyIb Cuia, HeoOXOAUMO Hajaudue
10 KpaiiHeil Mepe IBYX TeJ. MarHUT B U3BECTHOM CMbIC/ie mpHOGpeTa-
eT CBOI0 CHJIy JIMIIb TOIZA, KOIZia MOGIM30CTH OT HEro BHECEH ApYroi
MarHuTt. DTO MpeJicTaByIeHKe SBJISIeTCS YHCTHIM [PeCTaBIeHNueM O /ajlb-
HOJIECTBUH, MpeZCTaBIIeHIEeM, JIeXaIM B OCHOBe 3akoHa Kymona. OT
HEro y)Xe [OYTH OTKA3aJIUCh B yIeHUH 06 3JIeKTPUYeCTBe, XOTSI UM MOJIb-
3YIOTCSI ellle B yYeHUH O TATOTeHUH. ACTPOHOM-BBIYKCIIUTENb TOBOPUT O
npuTsHKeHUH Mexxay COJHLIEM U [UIAHETOM, HO BOMPOC O MPUTSDKEHUH B
TyCTOM IPOCTPAHCTBE €ro He 3aHNUMaer.
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Co BTOpOM TOYKM 3peHHs NPUTSIKEHHEe MEXIy TellaMU Bce elle
paccMatpHBaeTcsl Kak poji [yXOBHOT'O BO3ZEMCTBUSA UX APyT Ha pyra. Ho
XOTS1 MBI ¥ COIVIAIIAeMCs, YTO 3TO JIeHCTBIE HA PACCTOSIHUM MOXKET OBITh
3aMeyeHo JIMIIb TOT/a, KOTZia Mbl IMeeM 110 MeHbllel Mepe /iBa TeJjla, Mbl
CYMTaeM BCe JKe, YTO KaXKI0e 13 IeHCTBYIOIMX Tell B OTAeIbHOCTU NMeeT
IIOCTOSTHHOE CTPeMJIEeHHe BbI3bIBATh B KAXK/JOH U3 OKPY)XAIOIIUX €ro TO-
YeK IIPUTSDKEeHe ONpezie/IeHHOH BeJIMYMHbI U HAIPABJIEHUS, JaKe eClu
106JIM30CTY K HEMY He HaXOAUTCS HUKAKOTO POZCTBEHHOTO eMy Tenia. He-
IPepPHIBHO U3MEHSAIOIUMCA OT TOYKU K TOUKe CTpeMJIeHHeM TaKoro pozia
MBI HAaIOJIHfIeM MBICTIEHHO BCe NPOCTPAHCTBO. B TO ke BpeMs MbI He
TpeZrosaraeM HaJM4usi B MeCTe JIefCTBHUS CHJIbI KAKOTO-THOO0 M3MeHeHHUs
IPOCTPAHCTBA, KOTOPOE MO3BOJIIIIO OBI HAM Ha3BaTh 3TO MECTO MeCTOIIpe-
OBIBAaHMEM CHJIBI; HAIIPOTUB, MBI TIO-TIPEXHEMY CYUTaeM MecTOnpeObIBa-
HYeM ¥ IPUYMHOH CUJIBI CaMO JIeHCTBYIOIIee Teslo. DTO, IPUMEPHO, TOYKa
3peHus Teopuy noteHIMana. OHa, caMo co60¥ pa3ymeeTcsl, IpeiCTaBsAeT
U COlep)KaHHWe HeKOTOPBIX IJIaB
npousBenieHnss MakcBesia, XOTs — —
Y He TO4YKy 3peHust Teopun Mak-
cBeta. Jlnsg TOro 4TOOBI MOX-

HO OBUIO OCA3aTeNbHO CPABHUTh 4
MeXay co0oil pasnuvHble Ipel-
CTaBNieHVs], Ha QUT. 2, UCXONS U3

3TOi TOUKY 3peHusi, U300pakeHbl

B JIETKO MOHSATHBIX CMBOJIAX /IBe
IPOTHMBOIIOJIOXKHO  3apsKeHHbIe
IIACTUHBI KOHeHcaTtopa. B mia- EE [Jo/10)KUMesIbHOE 3/1eKMpU4ecmeo
CTUHAX IOKa3aHO MBICTMMOe Ma- OmpudamensHoe snexmpuisecneo
TepUajabHbIM IIOJIOKUTEJIbHOEe U Due. 2
OTpULIaTeJbHOE 3JIeKTPHIeCTBO, a

CTpesKaMH MeX/y IUIACTMHAMU — CHJIa. 3aIll0JIHEHO JIM MPOCTPAHCTBO
Me3X/ly IUIaCTMHAMU WJIM IyCTO — C 3TO¥ TOYKY 3peHus1 6e3pasnnyHo. Ta-
KUM 00pa3oM, ey IIPUHATH CYIeCTBOBAHKE CBETOBOTO 3¢upa HO Ipes-
cTaBUThH cebe, YTO OH yzaseH U3 obbeMa B, TO cia B 3TOM MPOCTPaH-
CTBe BCe PaBHO OCTaHeTCS HeH3MeHHOH.

TpeTbsi TOUKA 3peHHsE COXPAHseT MPe/CTaBIeHUs BTOPO¥i, HO 106aBJs-
eT K HUM OJHO yciIoxkHeHHe. OHa [oJ1araer, 4To fIefiCTBYe YAAJIEHHOTO Tejla
onpezesseTcs: He OXHUMHY JIMIIb HeloCPeCTBEHHBIMY JIaIbHOZIEHCTBYIO-
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mUMU cuiamu. HarmpoTuB, OHA CYMTAeT, YTO B MPOCTPAHCTBE, KOTOPOe
MBICJIUTCS BCIOy 3aI0JIHEHHBIM, CHUIBI BBI3BIBAIOT TaKVE M3MeHeHHs, KO-
TOpBIE CO CBOEH CTOPOHBI BBI3BIBAIOT HOBBIE JJAJIbHOZIEHCTBYIOMINE CHJIBL.
IpuTsKeHWe pasfieJIeHHBIX CPEoW TeJl OCHOBBLIBAETCSl TOTZA YaCTHYHO
Ha HermoCpe/ICTBEHHOM JIECTBUM 3TUX TeJl Ha PACCTOSIHUU, YaCTUYHO JKe
Ha BJIUSTHUM M3MEHEHHOW cpenbl. V3MeHeHHe caMOU Cpelbl MBICIUTCS
KaK 3JIeKTpUYecKas Wi, COOTBETCTBEHHO, MarHUTHAS TONSPU3ALMS ee
MeJIbYalIuX JacTeil 1oj BIMAHMEM JeHcTByiomiei cuibl. Ilo oTHoue-
HHUIO K CTATUYECKUM SIBJIEHHSIM 3Ta TOUKa 3peHus1 pa3Buta [IyaccoHoM 1ist
MarHeTu3Ma M Obuta TepeHeceHa MOCCOTH Ha 3JeKTPUYECKUe SBIEHHUS;
B Haubosiee 00IEM CBOeM Pa3BUTHH M B MPUMEHEHUH KO BCeil 06acTu
3JIeKTPOMAarHeTr3Ma OHa TIpe/icTaBjieHa B Teopuu GpoH enbmrosbiial.

Qur. 3 fenaer 3Ty TOYKY
3peHus HarJIsTHOM JJIA CoTydas,
KOrZla cpefia MpUHHUMAeT yd4a-
CTHe B 00I1IeM [IeliCTBUHU JIUIIb
B He3HaYUTeJIbHON Mepe. MbI
BUJIIM CBOOOJHbIE 3JIEKTPU-
YyecTBa B IUIACTUHAX, a TaKXe
Pa3IBUHYTHIE 3JIEKTPUYECKUE
GroUABl B 4aCcTULAX ZHBJIEK-
TPHUKa, HeOT/ieJIUMble, OIHAKO,
npyr ot apyra. Eciu Mel nipen-
ctaBuM cebe, YTO TPOCTpaH-
CTBO MeX/y IIACTHHAMH COZEPKUT JIUIIb CBETOBOM 3QuUp U creyaeM B
HeM TOJIOCTh TaKOTO BUZIA, KaK B, TO CHJIBI B 3TOM MOJIOCTU COXPAHSATCH,
HO MONIAPU3ALMS UCUE3HET.

Ocoboe 3HavyeHHe MMeeT TPAaHMYHBIA Cly4dail 3TOro crocoba Tpes-
crapnenus. Kak mokasbiBaeT Giikaiiliiee paccMOTpeHHe, obliee B3au-
MOJIE/ICTBHE OCSI3aeMBIX TeJl, KOTOPOe TOJNbKO U HabJ0aeMo, Mbl MO-
KeM pasJMvHbIM 00pa3oM pasfe/iTh Ha HEMOCPeACTBEHHOe BIMSIHUE
IaJbHOZIEMCTBYIOMMX CUJI M Ha BIIMSIHYIE TIPOMEXYTOYHOU cpefibl. JacThb
HIOJTHOM 3HEPTUH, HaXOAAIIYIOCS B HA3JMEKTPU30BAHHBIX TeNlaX, Mbl MO-
’KeM YBeJIMYUTh 33 CYET TOHM 4aCTH, KOTOPYIO MbI CYMTaeM HaXO/SIIencst
B cpefie, 1 Ha060POT. B mpeziesibHOM jKe CiTydae Mbl MIlleM BCIO SHEPTHUIO B
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I {B 3axmiouenuu pabomsi «O0 ypasHenusix 0BUIEHUs INEKMPU1ecmed Os NoKOAUUXCS
nposodauux men». Ges. Abh., 1, p. 545).
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cpezie. Tak Kak 3/1eKTPUUECKUM 3apsifiaM, HAXOAAWMMCSA B IPOBOJHUKAX,
B 3TOM CJIydae He J0JDKHO COOTBETCTBOBATh HUKAKOM 9HEPruy, TO Jjalb-
HOJIeICTBYIOIMe CHJIBbL JIOJDKHBL ClleflaThCsl Mcde3atolie ManbIMu. Jlis
3TOTO ONATb-TAaKH ABJSAETCS HEOOXOAUMBIM yCIOBHEM, YTOObI HUT/IE He
TOSIBNIANIOCH CBOOOAHOE AJIEKTPUYECTBO. DIIEKTPIIECTBO A0HKHO, TAKUM
00pa3oMm, IBUTaThCs KaK HeC)KMMaeMast XUIKOCTb. [I09TOMy Mbl 1 IMeeM
TOJIbKO 3aMKHYyTbIe TOKU, OTCIOZIa ¥ IPOUCTEKAeT BO3MOKHOCTb Paclpo-
CTPaHUTb TEOPHUIO Ha BCe BU/bI 3JIEKTPUUECKOT0 JBUXeHNsI, HeCMOTPS Ha
Hallle He3HaHUe 3aKOHOB /1JI1 He3aMKHYTbIX TOKOB.

MaTteMaTHyeckas TpaKTOBKA 3TOT0 IpeZleJIbHOTO Cllyyas BejieT Hac
K ypaBHeHUsIM MakcBeJiia. Mbl 0603Ha4aeM MO3TOMY TaKyk0 TPaKTOB-
Ky Kak popMy MaKCBeJIJIOBCKOH Teopuu. Tak e 0603HaYaeT 3TOT Ipe-
JeJbHBI cydail ¥ GoH I'ebMrosibLl. DTO HYU B KOeM CJly4ae He JOIKHO
03Ha4arh, YTO Jiexxalljie B OCHOBe 3TOM TPaKTOBKU I1pe/iCTAaBJIeHUs 5B-
JIAI0TCA NIpeficTaBleHUsAMU MakcBesna.

®ur. 4 cuMBONIMYECKU U30-
GpakaeT mpecTaBIeHK s 3TOM
TEOPUA O COCTOSTHAU TIPO-
CTPAaHCTBa MEXAy IBYyMsS Ha-
3JIEKTPU30BAHHBIMU IIJIaCTHU-
Hamu. /[laibHOAEHCTBYOLIVe -|—
CUJIb] CBeJleHbI [I0 YPOBHSA Yu-

CTOM CXeMbl. DJIeKTpUYecTBO

B IPOBOJHMKAX ellle HaJIULO

¥ OHO HeoOXO[MMO B 3TOM
IpeACTaBleHuy, HO B CBOUX
NeCTBUSAX HAa PacCTOSTHUM Due. 4

OHO MOJIHOCTbIO HeUTpanu3yeTcs CMelleHHbIM K HeMy ITPOTHBOIIOJIOX-
HBIM 3JIeKTPUIeCTBOM cpezibl. JlaBieHune, KOTOpPOe 3Ta Cpezia OKa3bIBaeT
BCJIEZICTBUE TIPUTSDKEHUS ee BHYTPEHHUX 3JIeKTPUYECTB, TAHET IIACTH-
HBI JIPYT K Apyry. B monocty B MMEIOTCA JUIIb UCYe3ak0lIe Majble Jalb-
HOJIe}CTBYIOIIME CUJTIBI.

YeTBepTast TOYKA 3pEHUS OTHOCUTCA K YMCTOMY HPe/CTaBJIEHUIO 00
OIIOCPeACTBOBAaHHOM felicTBuu. C 3TOM TOYKM 3peHHs Mbl COIVIAlllaeM-
€1, 9TO IPUHATHIE IIPU TPeTbell TOUKe 3peHNs N3MeHeHNs IIPOCTPAHCTBA
GakTHUeCKN MMEIOT MeCTO U 4YTO 3TH M3MeHeHUS SBJIAIOTCA MOCpes-

XXX

%
7
7.
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HHMKaMM BJIMSHUSA, KOTOPOe OCsi3aeMble Tesla OKa3bIBAIOT APYT Ha Apyra.
Ho Mbl He pu3HaeM, 4TO 3Ta NONAPU3ALMA ABJSAETCS CJIeACTBUEM CUII,
IeMCTBYIOIIMX HA PACCTOSHUM; MbI BOOOIIe He IPU3HAeM CyILIecTBOBaA-
HUS TaKUX CUJI; MBI YCTPAHsAEM 3JIeKTPUYECTBa, OT KOTOPBIX TaKue CHJIbI
TIOJIKHBI IPOUCXOZIUT.

Hao6opor, Mbl paccMaTpuBaeM Tellepb 3Ty MOJAPH3ALMI0 KaK efVH-
CTBEHHOCYILECTBYIOIIYIO B JIEMCTBUTENILHOCTH; OHA IIPEZCTaBJIsIeT COOOM
BMeCTe C TeM NPUYMHY JIBIDKEHUI BeCOMbIX Tesl U NPUYMHY NIPOYMX SBJIe-
HHU, KOTOPBIE 3TH TeJjla IIPY CBOMX U3MEHEHUsIX M03BOJIAIOT HaM yBULETb.
OObsiCHEHHUE CYIHOCTU TOM MOJISIPU3ALIY U ee IeHCTBUI Mbl WM OTKJIA-
IbIBaeM WJIM e UIIeM ero B MeXaHW4YeCKUX TMIOTe3dx; ONHAKO MbI OTKa-
3bIBaeMCs1 BUZIETh B ACMIOJIb30BAHHBIX /0 CUX MOP 2/IeKTPUYeCTBAX U CUJaX,
ZIeHCTBYIOIIMX HA PACCTOSTHYY, YZIOBJIETBOPUTEIbHOE OOBSCHEHYe STHX B3a-
UMHBIX CBSI3ell U 3TUX JIeHCTBUIL, BblpakeHUs «3JIeKTPU4eCcTBO», «MarHe-
TU3M» U T. [I. COXPAHAIOT [ HAC 3Ha4eHVe JIMLIb KaK COKPAIleHH.

B maremaTH4ecKOM OTHOLIEHWW Mbl MOXKEM PacCMaTpUBAThL 3Ty 4eT-
BePTYIO TOYKY 3peHHUs KaK IOJHOCTBIO COBINAZAIOIIYIO C IpefieIbHbIM
clydaeM TpeTbell Touku 3peHus. Ho paccmarpuBaemas ¢ Gpu3ndeckoi
CTOPOHBI OHA OCTAETCS BCe-TAKHU MOJHOCTBIO OTIMYHOU OT 3TOTO CIy-
4asa. HeB0O3MOXHO B OZIHO U TO e BpeMs OTPULIATh CyllleCTBOBAHUE CUJI,
NeMCTBYIOIUX Ha PACCTOSAHUU, U pacCMaTpPUBaThb UX KaK NPUYU-
Hy noaspusauguu. To, 4TO
MBI C 3TOM TOYKU 3PEHUS
TOIBKO U MOXEM Ha3BaTh

NN
NN

<«3JIEKTPUYECTBOM>, TBU-
XKeTcs He Kak HeCKUMaemast
_I_ Z 7 ___ KUAKOCTb.
Z

Jlpyroe pasnuure Opo-
caeTcsi B I7a3a, KOIZA MBI
paccmatpuBaem ¢ur. 5, Ko-
TOpast TOKa3bIBaeT HAM CHM-
BOJIMYECKH TIPEICTaBJIeHHsI

Quz. 5 3TOM TOYkU 3peHus. I[lo-

NApU3aLMsA  MPOCTPAHCTBA

37iech U300pakeHa OCPEACTBOM TeX JKe CUIMBOJIOB, KOTOPbIE MbI HCIIOJIb-
30BaJIM TIPU PacCMOTPEHUM TpeTheil TOuKK 3peHusi. Ho B TO Bpemsi, Kak
n306pakeHus Ha Gur. 3 1 4 MOSICHSAIOT CYIHOCTh MOJISIPU3ALIUHY TIPH T10-

NN

NN
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MOILIY CYIIHOCTH 3JIeKTPUYeCcTBa, KOTOPasl MpearnosaraeTcss U3BeCTHOH,
n300pakeHue 3/1eCh JOJDKHO ONPeNeNATh CYUHOCTb 3JIeKTPUYECKOro 3a-
psna Ha IPOBOZIHUKe Yepes3 N0JIIpU3allOHHOe COCTOSIHYe IPOCTPaHCTBa,
NpUHUMaeMoe 3a U3BecTHOe. Kaxnas yacTuia JUaieKTpUKa 37echb HeceT
pasHOMMeHHbIe 3aps/bl, KaK U B IPeZICTaBIEHUAX TPeThell TOUKY 3peHusl.
Ecsii MBI B 3TOM IpeziCTaBJIeHNY CHOBA YAAINM 3$Up U3 IPOCTPAHCTBA B,
TO B 3TOM IIPOCTPAHCTBE He OCTaHeTCS PeIIUTeIbHO HUYero, 4YTO0 MOIJIO
Obl HalIOMMUHATh HaM 00 3JIEKTPUYECKOM BO30YXKIEHUU NPOCTPAHCTBA,
OKpy>Katoliero B.

Bor 3Ta yeTBepTasd TOUKA 3peHUS U eCTh, KaK g JyMalo, TOYKa 3pe-
HUA MakcBenna. O6Gmuii X0z ujeil ero Npou3BeneHNs He OCTaBIsAET
HUKaKOT0 COMHEHNs B TOM, YTO OH XO4eT [IOJHOCTBIO YCTPaHUTb CUJIBL,
IeHCTBYIOIYMEe HAa PAacCTOAHMU. MaKCBessl TOBOPUT KaTerOpUYecKH,
4TO ecJIM B KAKOM-HUOYZb AN3JIEKTPUKe CHJIA U, CJIeZloBaTesbHO, «dis-
placement» (cMelleHNe) HallpaBJeHa BIIPaBo, TO CJie/lyeT IPeCTaBUTh
cebe KaXX/yI0 4aCTULY AUAJIEKTPUKA IOKPBITON OTPULIATEIbHBIM JIeK-
TPUYECTBOM C IIPABOM CTOPOHBI U TOJIOXKHUTENbHBIM 3JIeKTPHYeCTBOM
— ¢ neBoi. OflHAKO HeJb35l OTPULIATh, YTO HA MepBbIM B3TAL Apyrue
BBICKa3bIBaHUA MaKcBeJIa KaXyTCs HaXOAAMMMUCSA B IPOTUBOPEYUU
C NpeJCTaBJeHUsMHU, BBITEKAIOIMMHU U3 3TOM TOYKU 3peHUs. Max-
CBeJIJI IPUHMMaeT HaJu4le 3JIeKTPUUecTBa TaKke U B IPOBOAHUKAX;
3TO 3JIeKTPUYEeCTBO BCerza ABUXeTCs TaK, YTO BMecTe CO CMellleHUsAMU
B IM3/IeKTPHUKe 06pa3yeT 3aMKHYThble TOKU. YTBepX/eHHe, 4TO 3JIeK-
TPUYECTBO BeZieT ce0sl KaK HeC)KMMaeMast XKUJKOCTb, SABJISAETCS U3J0-
6JIeHHBIM NOJIOXeHHeM MaKkcBesiia. DTH BBICKAa3bIBAHUSA He TIOAXOAAT,
OIHAKO, IO Ipe/ICTaBJIeHUs] YeTBePTON TOUKY 3peHHU 1; OHU NT03BOJIAIOT
IpeJnosaraTh, 4To, Ha060POT, epesi B30poM MaKcBeJsla HAXOAUIIHCh
IpeZcTaBleHUs TpeTbell TOUKM 3peHus. S mosaraio, 4yTo HoCjefiHee
HUKOI'ZIa He MeJIO MeCTa, YTO NPOTUBOPEeYHUs ABJIAIOTCA KaXyIIUMU-
s ¥ OCHOBAHBI HA Heflopa3yMeHun. Eciiu 1 He omubarocs, To B 001memM
HOJIOKeHHMe Jiela TaKOBO: MaKcBeJlI IepBOHAaYa bHO Pa3BUJI CBOIO Te-
OpUIO Ha OCHOBE BIIOJIHE ONpeZie/IeHHbIX U 0COOBIX IPe/ICTaBIeHHH O
CYLIHOCTH 3JIeKTPHYeCKUX ABJIeHni. OH IPUHUMAJI, YTO TOpBI 3dupa 1
BCeX TeJl HalloJIHeHbl TOHYalIel ) 1AKOCTbI0, KOTOpas, OAHAKO, He SIB-
JSIeTCS ICTOYHMKOM KaKMX-JIMOO CUJI, ZeHCTBYIOIUX HAa PAaCCTOSTHIN. B
IPOBOZIHUKAX 3T KUJKOCTb JJOJDKHA ABUTAThCA CBOOOAHO, ¥ 3TO ABU-
)KeHue JI0JKHO 00pa30BBIBATh TO, YTO MbI HA3bIBAEM 3JIEKTPUYECKUM
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TOKOM. B M30/1TOpax 3Ta )XUAKOCTh MBICIMIACh UM NIPUKOBAaHHOM K
CBOEMY MeCTy YIPYIMMU cuaMu U ee cMmemeHus [displacement] pac-
CMaTpUBAIOTCS KaK CYIHOCTb 3JIeKTpUUecKoi nosugpusannu. Camylo
XUJKOCTh KaK IIPUYMHY BCeX 3JIeKTPUYeCKUX fABJIeHUN MakcBess Ha-
3bIBAJ «3JIEKTPUIECTBOM». VI BOT, Korma MakcBeJi muca cBoe 60Jib-
II0€e IPOM3BeJleHNe, HaTPOMO3UBIINeCs TUII0Te3bl, COOTBETCTBYOLINE
3TOMY IlepBOHAaYaJIbHOMY NpeACTaBIeHUIO, IO-BUAMMOMY, IIepecTaln
€ro y/I0BJIETBOPATD, UJI JKe OH HallleJl B HUX IPOTUBOPEYUs U I03TOMY
oTKa3aJjcg oT HuX. Ho OH UCKJIIOYUT UX BCe e He HAaCTOJIbKO INOJIHO,
4TOObI He 0CTAJICS LieJIbIi psi/i 0603HaYeHHiA, KOTOPbIe IPOUCTEKAI0T U3
3TOr0 IIePBOHAYAJILHOTO [IPe/ICTABJIeHUS.

B pesynbTaTe CI0BO «3JIEKTPUYECTBO», K COXKaJIEHUIO, MMeeT B IPOU3Be-
meHun MakcBesia ABOMHOM CMBICIL. Bo-TiepBbIX, OHO 0603HaYaeT T Xe ca-
MOe, YTO ¥ Mbl 0603Ha4aeM 3TUM CI0OBOM: BeJIYMHY, KOTOPast MOXeT ObITh
TIOJIOKUTEJIbHOM VJIM OTPULIATeNIbHOM 1 KOTOpasi 06pasyeT UCXOIHYIO TOY-
Ky 0 KpaliHell Mepe KaXXyI[UXCs CUJI, eMCTBYIOLIIMX Ha PacCTOAHUM. Bo-
BTOPBIX, OHO 0603Ha4YaeT TOT IUMOTeTUYeCKUid (IIIONJI, KOTOPBIN He ABJIsA-
eTCs UCTOYHUKOM KaKUX-JIMO0 — JlaXke KaXKYIIUXCA — CHJI, IeHCTBYIOIINX
Ha PAaCCTOSHUY, ¥ KOJMYECTBO KOTOPOTO B KAKOM-HUOYZAb IIPOCTPAHCTBE
TIpY BCeX 0OCTOATENBCTBAX MOXKET OBITh JIMNIb MOJIOKHUTETHHON BelTHYH-
Hoii. Ecu nipu uTeHnu u3noxeHUs: MakcBessa MOCTOSHHO MHTepIIpeTu-
pOBaTh CMBICI CJIOBA «3JIEKTPUYECTBO» MOAXOASAIMM 06pa3oM, TO mopa-
’Karolyie BHaYasle MPOTHBOPEYHs IIOYTH BCer/a MOA/AI0TCA YCTPAaHEeHHUIO.
51 noMXeH, ONHAKO, IPU3HATHCS, YTO CAENATh 3TO BIIOJIHE U TaK, YTOOBI 3TO
MeHs COBepIIeHHO YAOBJIEeTBOPSIO, MHE BCE JKe He yAaBajJIoCh: B IPOTUB-
HOM CJIy4ae 51 TOBOPUJI ObI OIIpezieleHHee 1 He TaK HeyBepeHHO'.

Kak 6bl TO HU ObLIO, BO BCSIKOM Cjydae B 00eUX TeOpeTHYecKux
CTaThsAX HACTOSAINIEr0 COOPHKMKA C/leJlaHa TOMBITKA U3JI0KHUTh TEOPHIO
MakcBenna, T. e. MaKCBEJJIOBCKYIO CUCTeMYy ypaBHEHUH, C 3TOH, YeT-
BePTON TOYKM 3peHusd. Sl cTapaics COXpaHATb 3Ty TOUKY 3PeHHUS B
YUCTOTE, T. €. BOOOIe He BBOAUTH B PACCMOTPEHMe YyXXIble el mpes-

1 IIodo6Hvim sce o6pasom cyoum u z-w I1y a H x a p e 8 ezo mpyde <«Electricité et Optique»
vol. L. Les théories de Maxwell. [ Cu. 1, C. 221]. T-1 JI. Bonsyman 6 ceoux <Jlexyusix o meopuu
Maxcsenna» («Vorlesungen iiber Maxwell’s Theorie») xax 6yomo namepesaemcs, kKax u s cam,
damo ckopee IumEHHOE NPOMUBOPEHUT UBTIONCEHUE MAKCBENNOBCKOU CUCEMbL, HEM MOUHYIO
nepedauy cobcmeennvix moicner Maxceenna. Tak xax npouseedenue euje He 3AKOHHEHO,
yeepenHbie CYscOeHUs euje HeBO3MONCHDL.
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craBieHus'. § crapascs fanee B CBOEM M3JI0XKEHHUU T10 BO3MOXHOCTH
OTPaHUYHUTDH YUCJIO TAKUX TIPECTAaBIEHUN, KOTOPbIe BHOCSTCS HAMU B
SIBJICHUSI IPOM3BOJIBHO, U AOMYCKATh JIMIIb TAKKeE 3IeMEHTbI, KOTOpbIe
He MOTYT ObITh HU yCTPaHEeHbI, HU U3MeHeHbI 6e3 OHOBPEMEHHOTO 13-
MEeHEeHUS BO3MOXXHBIX ONBITOB. BCJIeICTBYE 3TOrO CTPEMIIEH I TEOPHUsT
NPUHKUMAeT, IPaB/ia, O4eHb aOCTPaKTHBIN U OeclBeTHBINA 00/1MK. Maio
YZIOBJIETBOPSIET, KOT/IA CHIBIIIUIID JIUIIb O «HAMPaBIeHHbIX H3MEHeHNU-
SIX COCTOSTHUSI» TaM, T/ie TIPUBBIKJI UMETb TIepe/| r1la3aMu 0Csi3aeMyI0
KapTHHY aTOMOB, HECYLIUX 3JIEKTPUIECK Uil 3apsizi. Masio ynoBieTBops-
eT, KOr/la BUANIIb YPaBHEHHs], TOCTYINpPyeMble B KadecTBe 06001e st
Pe3yJbTaTOB OMbITA, B TO BPeMsI KaK MPUBBIKJIM K TOMY, YTOOBI HMETh
KaJXylleecs J0Ka3aTeIbCTBO YPaBHEHUI [IOCPE/ICTBOM JIJIMHHBIX MaTe-
MaTHU4eCcKUX BBIBOZOB. 5 AyMaro, OfHaKO, YTO 6e3 caMooOMaHa MOXHO
CKa3aTb, YTO M3 OIbITa MOXKHO I103aMMCTBOBATh He HAMHOTO GOJIbIIe
TOTO0, YTO BBICKA3aHO B YKa3aHHBIX CTaThsIX. EC/IM XOTAT NpUzaTh Teo-
pun GoJIbIe KPACOK, TO HUYTO He MeIlaeT MOCPeACTBOM KOHKPETHBIX
OCSI3aeMBIX TIPECTABJIEHUI O CYIIHOCTH 3JIEKTPUYECKOW MOJNspU3a-
MY 3JIEKTPUYIECKOTO TOKA U T. . ZOMOJHUTEIbHO IPUIATH Ha TIOMOIIb
BooGpaxeHuio. Ho cTporocTsh HayKu Bce-Taku TpebyeT, 4TOOBI MbI XO-
POLLIO OT/INYAIIH [IECTPOE [/1aThe, KOTOPOe Mbl HAKU/[bIBaeM Ha TEOPUIO
¥ TIOKPOU U KPAaCKU KOTOPOTO MOJHOCTBIO HAXO/SATCS B HAllleid BIacTH,
OT TOTO IPOCTOrO ¥ CKPOMHOT0 06pa3a, KOTOPBII SIBJIsieT HaM IIPUPoZa
¥ GOPMBI KOTOPOTO MBI He MOXKEM M3MEHSITh [0 HAlIeMy IIPOM3BOILY.

Te 4aCTHOCTH, KOTOPBIE 51 XOTeJI Obl eliie 106aBUTh K CTaThSIM, 51 IIPH-
Be/ly B KOHIIe KHUTH B BUJIE JOTIOJTHUTEIbHBIX 3aMeYaHuU.

I Buipaxcenue <«anexkmpuueckas cuna» [elektrische Kraft] 6 amux cmameax — amo monsko

Ha3eanue 0N NONAPUIAYUOHHOZO COCMOAHUS npocmpancmea. Bo usbexcanue nedopasyme-
Hutl 66110 Obl, BEPOSIMHO, Ay4uLe, eCU Obl 51 3AMEHUT €20 OpY2UM CLOBOM, XOMS Obl CIOBAMU
<INeKMpUUecKas UHMeHCUBHoCmys nons» [elektrische Feldintensitit], kak npednazaem -1 E. Kon
[E. Cohn] 6 ceoeii npecnedyrowesi my sce yens pabome: <K cucmemamuie yuenus o6 anexmpu-
uecmee». [«Zur Systematik der Elektrizititsiehres |, Wied. Ann., 46, p. 625, 1890.
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I. P. T'epn
O BecbMa OBICTPBIX AMEKTPUIECKUX KOTeOaHUSAX:!

DreKTpryecKie KoeGaH s pa3OMKHYTHIX MHAYKIMOHHBIX KATyIIIEK NIMEIOT
TIEPHOJI, KOTOPBIit MOXKET U3MEePSIThCS IeCATUTBICSYHBIME IOTISIMU CEKYHIBL.

[IpubIU3UTENLHO B CTO pa3 ObICTPee COBEPIIAIOTCA KosebaTelbHble
paspsIbl eleHCKO GaHKu, KoTopsie Habmonan Penmepcen® Teoperu-
4eCKU BO3MOXHBI ellle Oosiee GbICTPhIe KOJieGaHUsl B He3aMKHYThIX TIPO-
BOJIOKAaX M3 XOPOIIO NMPOBO/SIIEro MaTepuaja, KOHIbI KOTOPBIX He Ha-
TPYXeHbI GOMBIINMI eMKOCTSMHU; HO, KOHEYHO, TeOPUS He B COCTOSTHUU
peluTh, BO3MOXHO JIX B [IefICTBUTENILHOCTY BO30YAUTh 3TU KoJebaHus
TaKOi WHTEeHCHUBHOCTHU, YTOOBI OHU CTajM 3aMeTHbIMU. Ha OCcHOBaHMU
HEKOTOPbIX SIBJIEHHI 51 IPHINeEN K MPeNoI0XKeHUI0, YTO KoebaHus Mo-
CJIeZIHero poza JeHCTBUTEIbHO MOTYT BO3HUKHYTh PU M3BECTHBIX YCJIO-
BUSIX, IPUYeM MHTEHCUBHOCTb KOeOaHUil HACTOJbKO 3HAUMTEeNIbHA, YTO
JIeliCTBUe UX AOCTYIHO HAGIOEHUIO Ha PACCTOSTHUM. JlasibHeIIIue OIlbI-
ThI TIOATBEPAUIIN MO€ HPeATOI0KeHe, BBIAY Yero 31ech OyAyT H3JI0XKe-
HbI HA6JTI0/IeHHbIe MHOIO SIBJIEHVSI 1 IPOM3BeIeHHbIE OTbITHL.

Kone6aHusi, 0 KOTOpBIX 371eCh OyZeT UATU pedb, B CBOIO OYepenb,
npubU3UTENIHHO B CTO pa3 ObicTpee HabmonenHbix OennepceHom. Ile-
puon 3TUX KoneGaHuUH, OnpezieNsieMblii, KOHEYHO, JIMIIb TPU TIOMOIIY Te-
OpuH, U3MePSeTCs CTOMUTMOHHBIMU A0JIAMU CeKyHAbI. CllefloBaTeNbHO,
B OTHOIIEHUH TIPOAOJDKUTELHOCTH OHY 3aHMMAIOT CPefiHee MeCTO MeX-
Iy 3ByKOBBIMU KOJIeOaHUSIMU BECOMBIX TeJl U CBETOBBIMH KOJIeOaHUAMU
adupa. B aTOM, a TaKXKe B BO3MOXXHOCTH TOTO, UTO UX OJIMKaiiliee pac-
CMOTpeHMe OKaXXeTcsl [OJIe3HBIM TSI TEOPHUH 3JIEKTPOANHAMUKHY, 3aKJII0-
4aeTcs MHTePeC, KOTOPBIi OHY MPeZCTaBIAIOT.

1 [1, C. 131-148. Tam xce npuseden ucmounux: {Wied. Ann., 31, 421, (1887); Gesamm. Werke,
BII S. 32}].

2 Jlumepamypy cm. P. Konnu [R. Kolley], Wied. Ann., 26, 432, 1885 (a maxace npumeuanue
1 6 xoHye cmamou) .
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IIpedsapumenvroie onvimeot

Ec/m B pa3psAnHylo Lellb MHAYKLIMOHHOM KaTyIIKY [OC/IeJoBaTe/IbHO C UC-
KPOBBIM IIPOMEKYTKOM BKJIFOYMTb UCKPOBO MUKpoMeTp Prcca, nomock! ko-
TOPOTO COeIMHEHbI My COBOi ITMHHBIM METaJUTMYeCKUM OTBETBJIEHHEM,
TO, €CJIU TOJIBKO JUIMHA BO3IYLIHOIO IPOMEXYTKa MUKPOMETpa He NIPEBBICUT
M3BECTHOTO IIpefieNia, — pa3psf IPOKZET CKopee Yepe3 BO3AYIIHbIA IPOMEKY-
TOK, 4YeM depe3 MeTaUIN4ecKuii IIPOBOZ. DTO sIBJIeHHe He HOBO; KaK U3BECTHO,
TIOCTPOEHe IPOMOOTBOZIOB /U TeslerpadHbIX IIPOBOJIOB MMeeT CBOMM OCHO-
BaHKeM MMeHHO 3T0 siBjleHye. ToIbKO B TOM CIydae, ec/ii MeTaJUIidecKoe OT-
BeTBJIeHIe KOPOTKO 1 06J1aZiaeT HeGOJbIIMM COMPOTUBIIEHNEM, MOXHO pac-
CYMTBIBATH HA MICYe3HOBEHVE MCKPbI B MUKpoMeTpe. V1 Ha caMoM fiefie iIiHa
T0JTy4aeMOl UCKPbI YMEHBILIACTCS] BMECTe C JJIMHOM OTBETBJIeHNs, HO TIOJIHO-
ro ee IOTallleHNs efjBa JI1 MOXKHO JOCTUTHYTb. [laxke U B TOM CJIy4ae, KOT/Ja
00a Imaprka MUKpOMeTpa CoeIHeHbI TOJICTO MEHOI IIPOBOJIOKOIA, JUTMHOM
BCEro B HECKOJIBKO CAHTUMETPOB, MOXHO HabJIIOaTh MICKOPKH, XOTSI U OYeHb
KOpOTKHe. HerocpescTBEHHO 3TOT OIBIT IIOKAa3bIBAET, YTO B MOMEHT pa3ps-
7ia TIOTeHIMa U3MeHsAeTCs BAOJb 3aMbIKAIOIeH I1ely Ha BeJIMUVHY B COTHU
BOJIBT Ha NPOTSKEHUU BCEro JIMIIb HECKOJBbKUX
CaHTMMeTpPOB, KOCBEHHO Ke OH [jaeT yKa3aHue Ha

VICKJIIOYUTEJIBHO GOJIBIIYI0 CKOPOCTh, C KOTOPON [Q A Q]
IIPOMCXOAUT pa3psisi. 160 pa3HOCTb OTEHIUANIoB (
MeXJly IapuKaMu MUKpPOMeTpa MOXKET paccMa- 3

TPUBATBCS TOJIBKO KaK Pe3yJIbTaT AeHCTBUS CaMO-
WHAYKLIY B MeTaINYeCcKOH 3aMbIKaroIel LelH.

BpeMmsi, B TeyeHHWe KOTOPOrO TOTeHIMA] Ha
OTHOM MIAPVIKE WCIIBITHIBAET 3aMeTHhIe H3Me-
HeHust, OyIeT TOro e TOpPs/KA, YTO U BpeMsi, B
MPOJIOJKEHNE KOTOPOTO 3TH U3MEHEHUSs IOXOMISAT
JI0 IPyTOro IapuKa Yepe3 KOPOTKUI OTPe30K XO-
poliero MPoBoAHUKA. MOXHO GbIIO 6bI MPEATo-
JIOXKUTb, MOXAaJIyH, CTOJMb OOJBIIYI0 IJIOTHOCThH
PaspsIIHOTO TOKA, YTO OAHO JIWIIIb COTIPOTHUBIIEHNE OTBETBIIEHHUS 0OYCIOBUT
Pa3HOCTh MOTEHIMAJIOB Ha IapuKax MUKpomerpa. Ho mpubmusutesnbHOe
PaccMOTpeHVe KOMMYeCTBEHHBIX YCIOBUH MOKA3bIBAET, YTO 3TO MPE/NOJIO-
JKeHVe HEOCHOBATEeJIbHO, a B [JAJIbHEHUIIMX OIbITaX TaKOTO POJia MPEIoJio-
’KeHre BOOOILe He MOXET ObITh BHIIBHHYTO.

Due. 1
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3aMKHEM OIAITb MCKPOBOM MUKPOMETP IPHU IOMOLIY XOPOILIET0 MeTaJUIi-
4ecKOro IIPOBOJIa, HAallpyMep MeTHOM NPOBOJIOKY AUaMeTPOM 2 MM U JUTMHOMN
0.5 M, COTHYTO} B IPAAMOYTOJIbHUK; HO IIPY 3TOM MbI He BKJIIOYaeM ero B pas-
PAZHYIO Liellb MHYKIVOHHOM KaTyIIKY, a COel1HsIeM TOJIbKO OJIUH U3 ee IO~
COB C KaKOW-HUOY/Ib TOYKOM Pa3psIHO# TIEMH TIPK TIOMOIIM POMEXKYTOUHOM
npoBosIoKy. Ha ¢ur. 1 npeficTaBieHo pacronoxeHye IpUOOpoB: A cxeMaTHye-
CKY M300pakaeT MHAYKLMOHHYIO KaTyLIKy, B — pa3psmHuK, M — MUKPOMeTp.
Bo Bpewms1 Z1eiiCTBUSA MH/KIIMOHHOK KaTyIIKK MbI OyZieM OIATh HaO/MmoznaTh B
MUKPOMeTpe IOTOK MCKP, IOCTUTAIOIWM MHOI/A JUIMHBI B HECKOJIBKO MIJUIU-
MeTpOB. DTOT OIIBIT I0Ka3bIBaeT, BO-TIEPBBIX, YTO B MOMEHT pa3psifia UHTeHCUB-
Hble JIeKTPUYecKye JIBIDKeHNs IPOUCXOZAT He TONbKO B CAMO LieTH, 3aMbl-
KaIoIel pa3psgHUK, HO U BO BCEX COEIVHEHHBIX C HUM IIPOBOZIAX; BO-BTOPBLIX,
OH TOKa3bIBaeT HarvIsA/iHee, YeM MPebIAYIIUE OMbIT, YTO 3TH JBIDKEHMS PO-
VICXOZIAIT OY€Hb OBICTPO ¥ TMOITOMY ZIOJDKEH ObITh IPUHAT BO BHUMAHUE Jake
TOT IIPOMEXYTOK BpeMeHH, B IIPOZI0JDKeHre KOTOPOTo 3JIeKTpUyecKye BOJHBI
IPOXOZIAT Yepe3 KOPOTKYUe MeTaJUIyecKye IIPOBozia. B caMoM Jieste, OIIBIT 3TOT
MOXKHO OOBSICHUTh TOJIBKO TAKUM 00Pa30M, UTO M3MeHeHue TOTeHIraa, C03-
ZlaBaeMOe MHJYKLVIOHHO! KAaTyIIKOH, OCTUTaeT IapyKa 1 Ha 3aMeTHOe Bpe-
M1 paHbllle, 4eM IIapyKa 2. DTO sABJIeHHe CTAHOBUTCSA TOPa3UTeIbHBIM, €C/IU
IPUHATb BO BHAMAHUe, YTO 3/IeKTPUYeCKUe BOJIHBI, HACKOJIbKO HaM M3BECTHO,
PacIIpOCTPaHSAIOTCA B MeIHBIX IIPOBOJIOKAX MOYTH CO CKOPOCTBIO cBeTa. Ilo-
3TOMy MHe Ka3aJIoCh JIOCTOWHBIM TPyZa MUCCTIeNoBaTh, KaKve YCIoBUsA OyayT
CrOCOBCTBOBATH TOSIB/IEHUIO CHJIBHBIX MCKP B MUKpOMeTpe. [IJifi KpaTKOCTH
3TU UCKPBI B POTHBOIONIOXHOCTb COOCTBEHHO paspsizly Mbl OyzieM Ha3bIBaTh
CMeXHBIMU UCKPaMY, & 3aMbIKAIOLIYO LieTllb MUKPOMeTPa — CMEKHOM LIETIbIO.

IIpesxnie Bcero 0Kasaaoch, 4TO IS AOCTYKEHUA CMEXHBIX UCKD, AJUHOH
B HECKOJIbKO MWJUTUMETPOB, TpeOyIOTCs CUJIbHBIE paspszbl. [loatomy s
BCEX JIA/IbHEHIINX OIBITOB S TIOJIb30BAJICS OOJMBIION KaTymiKoi Pymkopda
[Ruhmkorff] anuHo# B 52 cM, muaMeTpoM B 20 cM; KaTyIika Obiia CHabeHa
PTYTHBIM IIpephIBaTesieM U BO30Y)KIaJIach IIECTBIO OOJBIIMIMY 3/IeMEeHTaMU
Byn3ena [Bunsen]. [Tpy MajieHbKUX KaTyIIKaxX MONyYaluCh B Ka4eCTBEHHOM
OTHOIIIEHVH Te e Pe3yJIbTaThl, HO CMeXHbIe UCKDBI ObUTH B 3TOM CJydae KO-
pode, ¥ O3TOMY HaOMIOAATh Pa3Iuyuve MeXx/y HUMH ObUIo TpyzHee. To xe
camoe UMeJIo MeCTO Y IPY pa3psizie JIeIeHCKUX O6aHOK HJiu GaTapeii, KOTopble
ObUTM BKJIFOUEHbI BMECTO MHZYKIMOHHOM KaTymiku. [[ajiee 0Ka3ajioch, 4To U
B CJIy4ae PUMeHeHHs OZIHOTO ¥ TOTO e MPHUOopa O0MIbIIOe 3HaYeH e FIMeeT
XapaKTep BO30Y»X/atoLIlell ICKPhI B pa3psziHuKe. Eci rickpa OyzieT BO3HUKATh
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MEK/y AByMSI OCTPUAMY WX MeXIy OCTPHeM U IUTACTUHOM, OHA BbI3bIBAET
JVIIb BecbMa cJ1abble CMEXXHBIE MCKPBI; TOYHO TaK JXKe He IMPOM3BOAWT Zie-
CTBUS pa3psi/i Yepe3 paspexxeHHble Ta3bl Wiv B TpyOke Teliciepa. Xopoluee
TeliCTBYe TIOJTy4aeTCsl TOIBKO IPY UCKpe MeXAy JBYMs IIapUKaMy, IprdeM
VICKPA He JIOJDKHA ObITh HY CJIMIIKOM KOPOTKO, HU CJTUIIIKOM JJTMHHOI. Ecrm
OHa Kopoye '/, M, To CMesKHbIe MCKpBI Oy/lyT c1abbiMu, ecyv xe fymHHee 11/,
CM, TO OHH IIOYTH COBEpIIEHHO He MNOSABJIAIOTCA. 1 UCIO0Ib30Ball B AajIbHel-
IIMX OTBITaX KaK HarOoJIee MOAXO/SAIIYe UCKPBI JUTMHOM TPHOIM3UTELHO B
*/, CM MeX/ly IByMs1 JIATyHHbIMM IIapUKaMK iaMeTpoM B 3 cM. Ho u Takue
VICKpBI He BCer/ia OfJMHAKOBO MPOSIBJISUIM CBOE ZIeHCTBHE; MaJleiiie 06CTos -
TeJIbCTBA, YACTO He HAXO/AIIMeCs B BHAMMOH CBs3H, MOV BbI3BaTh 6e3-
TIeATeNIbHYIO UCKPY BMeCTO JiesiTe/IbHOU. IToc/ie HeKOTOpOro YIpaskHeH!s 110
BUJIY U LMY UCKPBI MOXHO CYZIUTb O ee CIIOCOOHOCTH BO30Y)X/1aTh CMEXXHbIE
UCKPBL. [lesATeNbHbIe UCKPBI G€JIoro GJIecTALero 1BeTa, clerka 3a3yOpeHsl 1
COIPOBOKAIOTCA Pe3KUM TPecKOM. JIerko Mokasarth, YTO MCKpa B paspsaHu-
Ke fIBJIAAETCSA CYILeCTBeHHBIM yCIOBYEM U1 CMEXHOU UCKPBL; IS 3TOTO HyX-
HO pa3[BUHYTH Pa3psi/Hble MAPHKK HACTOJIBKO, YTOOBI [IepeiTH MPOGHBHOE
PaccTosiHUe MHAYKIMOHHOM KaTyIIKK; TOTa MCYe3HeT BCAKUY CTlefl CMeKHON
VICKPBI, XOTSI IIOSIBJISIIOIIMECs] HaNPsDKeHNs OyAyT OOJIbIlle, YeM paHbIIIe.
JlIMHA Lieny MUKPOMETpa, eCTeCTBEHHO, MeeT OOJIblloe BIMsAHUE Ha
JUTVHY VICKDBI B Heil. YeM Lienb JUIMHHee, TeM Gouiblle GyzieT 3aMe/ieHue,
KOTOpOe UCHBITHIBAET NPOXOAALIAsA SJIeKTPUYecKast BOJTHA MKy MOsIBTIe-
HHMeM ee Ha OJHOM Y Ha JPyroM IapuKax MUKpoMeTrpa. Ecim cMexHy:o
IIeNb B3ATh BeCbMa HEOOJIBIION UIMHBI, TO CMEXHbIE UCKPBI OyZyT O4€Hb
KOPOTKUMU, HO e/iBa JI1 BO3MOXHO COCTaBUTb TaKYIO Liellb, B KOTOPOU IpU
G1aronmpHATHBIX YCJIOBUSIX BCe-TAaKK He TOSBUJIUCH Obl UCKPBL. Eciu Tog-
CTYIO MEJIHYIO IIPOBOJIOKY AJIMHOU 4—6 CM 3a0CTPUTD Ha KOHLIAX, COTHYTh B
MIOYTH 3aMKHYTBIN KPYT, U30JIMPOBATh €€ U IIPUKOCHYThLCA 3aTeM 3TOU Ma-
JIeHbKOU IPOBOJIOYHOM LIETbIO K Pa3PAAHUKY, TO pa3psaibl UHAYKIMOHHON
KaTyLIKy OyAyT BOOOIIE COPOBOXAATHCA HEKOTOPBIM, BeCbMa KOPOTKUM
IIOTOKOM MCKP MeXy OCTpUAMU. ToMIHa 1 MaTepuall, CJIeloBaTeNIbHO, U
COIIPOTHBJIEHNE CMEXHOM Llell MMel0T BecbMa He3HauuTelbHOe BIUsSHYe
Ha JTMHY CMeXHOU UCKPBL. [103TOMY MBI ObLIH BIIpaBe OTPHLIATh, YTO CO-
NPOTHBJICHNE BBI3bIBAeT MOSBJIEHNe PAa3HOCTH MOTeHIUasI0B. 11 Ha ocHO-
BAHMK HAILeTO TPeACTaBJIeHus 006 3TUX SBJIEHHUAX MbI He TOJDKHBI Y/IUB-
JIATBCA TOMY, YTO CONPOTHBJIEHNE [TOYTH COBCEM He UTPaeT POJIH, TaK Kak
CKOPOCTb PacIpOCTPaHeHNs 37eKTPAIECKOM BOJIHBI B IPOBOJIOKE 3aBUCUT
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B [IEPBYIO O4Yepelib TOJILKO OT ee eMKOCTH U CaMOMHZIYKIMH, HO He OT ee
compoTtuBiieHus1. TOYHO TaK jKe He OKa3bIBaeT CYIeCTBEHHOTO BIMSHUS 1
JUIMHA COeVHUTEeNILHOY IPOBOJIOKU MEX/y IJIABHOW LIeNbI0 U CMEXHOH,
€CJIV TOJILKO OHA He MPEeBBICUT JUTHbI B HECKOJIBKO MeTPOB. MOXXHO Iipef-
TIOJIOUTD, YTO 37IeKTPUYecKoe BO3MYIeHHUe, WAylee OT IJIaBHOM ey,
pacIpocTpaHseTcs Yepes 9Ty IPOBOJIOKY 6e3 3HAYUTENbHOTO 0CIabIeHus.

Ho 3aTt0 monokeHye TOYKY NPUKIIIOYEHHs COeNUHSAIOIET0 IPOBOAA
K CMEXXHO1 LIely OKa3bIBaeT BecbMa 3HAYMTeNbHOe BIHsHUe Ha IJUHY
CMEKHOH MCKPBI. DTOT0 ¥ IPUXOJIUTCA OXKU/aTh, €CIIM HAllle TOJIKOBaHYe
sIBJIeHUsT BOOOIIIe BEPHO.

B camoM zierie, ecyi MeCTO TPUKITIOYeHHs PACIONIOXKHTD TaK, YTOOBI IyTH
OT Hero JI0 060UX IAPHKOB MUKPOMETPa ObLIM PaBHBI, TO KAKIOE U3MeHe-
HYle, PaclpOCTpaHsIIoIieecs Yepe3 COeINHUTENbHBII POBOZ, OYAeT JOCTH-
raTh 06OMX IIAPHKOB B OAMHAKOBbIX (azax, 1 Pa3HOCTb MOTEHIINAIOB MEXKY
HUMU He MOXXET TIOSIBUThCA. DTO IPE/IIONOXKeHNe IOTBEPKAAETCS OIBITOM.
Tak, ecJ1 Mbl MeCTO [OZIBO/IA K CMEXHOI LIeTTH, KOTOPOE MBI /IO CUX TIOp Ipe-
CTaBJIS/IA HAXOSALIMMCS Y OQHOTO U3 IIAPUKOB MUKPOMETPa, OyZieM YAJIATh
Bce GoJIbIe U GOJIbIIe OT HOC/IEHEro, TO [JIMHA UCKPBI OyZieT YMeHbIIAThCS;
TP HEKOTOPOM IIOJIOKEHNH VICKPBI MIOTYXHYT COBEPLIEHHO WJIM TOYTH CO-
BEpIIIEHHO; CKPbI OYZyT YBEJINIMBATHCS OIIAATh, [0 MEpe TOro KaK MecTo IoJ-
Boza OyzeT mpubIMKaThCsi KO BTOPOMY HIAPUKY
MUKPOMETpa, U JOCTUTHYT 37leCh TaKOW JXe JUId-

[9 A Q] HBI, KaK ¥ Y IIepBoro mapuka. TouKy, y KOTOpOH
l ( HACTyTaeT MUHUMAJIbHAS JUIMHA UCKDPBI, MOXXHO

o— . . . .
B Ha3BaTh HEMTPAJIbHOMN TOYKOM. BosbIieii 4acTbio

ee MOoJI0)KeHHe MOXKHO OIPeJieIuTh C TOYHOCTBIO
710 HECKOJIBKUX CAHTUMeTpOB. OKa3pIBaeTcs, 4To
e OHAa HAXO[WUTCS TOYTU MOCpPeAMHEe IPOBOJIOKH,
COeVHAIOLIEN MapuKyu MUKpoMeTrpa. Eciu mpo-
BOJI CUMMeTpUYeH BIPABO U BJIEBO OT JIMHUU, CO-
M eVHAOIEN MUKPOMETD C HEUTPaIbHOM TOUKOH,
‘ é); B b TO BCerza IIPOUCXOMUT COBEpLIeHHOe 3aTyXaHue
' VICKDBI. SIBJIeHMe 3TO MOXKHO HabOMIONaTh JaKe B
O4YeHb KOPOTKOiA OTBETBJIeHHO 1ieru. Dur. 2 mokasbiBaer 1eiecoobpasHoe
PACIIONIO}KeHHe 3TOTO OMbITA. abcd — MPSIMOYTOJIBHUK U3 TOJION MeJHOM MpOo-
BOJIOKY, JUaMeTPOM B 2 MM, U30MPOBAHHBIN Ha CYpPry4HbIX MOJCTABKax'.
1 Cm. npumeuanue 2 8 KOHYe Cmamoi.

86



O BECBMA BBICTPBIX BJIEKTPUYECKUX KOJIEBAHUAX

B MoWX ombITax MUpHHA MPSIMOYTOJIbHKKA ObTa paBHa 80 cM, a ymHa — 125
cM. Ecii monBozsmumii mpoBoy; GyzieT PHCOevHeH K mapykam 1w 2, mu6o
y TOYEK a WK b, TO Mex/y maprukamy 1 u 2 MOSBJISAOTCSA VCKPBL, JUTHON B
3—4 MM; TIpY [IOZIBOZIE K TOUKe e, KaK MOKa3aHo Ha (Gurype, OIy4IUTb UCKPBI
COBepLIEHHO HEBO3MO)XKHO; IIPY IlepeMellleHU MeCTa IIOZIBOZia Ha HeCKOJIbKO
CaHTMMETPOB BIIPABO WK BJIEBO B MUKPOMETPe MOABJIAIOTCA UCKPBL. CrienyeT
3aMeTUTb, YTO UCKPBI JUIMHOW B HECKOJIBKO COTBIX MAJUIMMETpPA Mbl CIUTaeM
yKe 3aMeTHBIMU.

Crenyomuil ONBIT IIOKa3bIBAET, YTO Hallle TOJIKOBaHUE SIBJIEHUA elle
He JJOCTaTOYHO MOJIHO, A UMEHHO: eCJIX MOCJIe YCTAHOBKY COeIMHUTEIIb-
HOTO NPOBO/Ia Ha ACYe3HOBeHNE UCKPBI IPUCOeNVHUTD K OHOMY U3 IIa-
PUKOB MHKPOMeTpaA elle 00aBOYHbII IPOBOJ, TO OMAThH MOSABATCA MH-
TeHCHUBHbIE UCKPbL. ONHOBpEMEeHHBIN TPUXO0J] BOJH, UCXOAAIMNX U3 € B 1
¥ 2, He MOXeT ObITh M3MeHeH 3TUM 06aBOYHBIM IPOBOZIOM. Mex/y TeM
JIETKO OOBSACHUTDH U 3TOT OIBIT: IPOMUCXO/sIIee SBJIEHUe He OrpaHUYU-
BAeTCs1 OAHOKPATHBIM NMPOOEroM BOJIHBI K @ U b, HO BOJIHBI OTPaXKaroT-
¢Sl ¥l HECKOJIbKO, a, MOXeT ObITb, 1 MHOTO pa3 MpoGerarT mo CMexHOn
IIeNy U, TAKUM 00pa3oM, BBI3bIBAIOT B HEll cTos4Me BOMHBL Eciu myTtu
ecal u edb2 paBHBI, TO ¥ OTPaKEHHbIE BOJHBI MIPUAYT OJHOBPEMEHHO
B 1 u 2. Eciiu xe GyZeT OTCYyTCTBOBATh BOJIHA, OTPAXXEHHAs OT OJJHOTO
U3 APHUKOB, KaK B IOCJIEIHEM OIIbITE, TO UCKPBI OYAyT BbI3BAHBI, XOTS
U He NepBbIM UMIYJIbCOM, UAYLIMM OT €, HO BCe JKe OTpaXeHHbIMHU BOJI-
Hamu. Ciie[oBaTeIbHO, MBI ZIOJDKHBI ceOe MpeACTaBUTDb, YTO BHE3ANHOe
U3MeHeHUe, NOCTUramlee e, Bo30yx/JaeT coOCTBeHHble KOJIeOaHUA B
CMEXHOH 1ieny, BpOie TOro, KaK yAap MOJIOTKOM BbI3bIBaeT COOCTBEH-
Hble KoJle6aHUsA YIpyroro crepxHsA. EciM Takoe mpeJcTaBiieHye BepHO,
TO CyILIeCTBEHHbIM YCJIOBUEM, JUIS1 ICI€3HOBEHHS UCKP B M JI0JDKHO ObITh
PaBeHCTBO TMePUO0B KojebaHuit 060UX OTPe3KOB el U e2. DTU Tepuo-
Ikl KoJiebGaHWii OmpesieNsiloTCs Mpou3BeileHneM K03(QHIMeHTa caMo-
MHIYKIUK 3TOrO OTpe3Ka POBOJA Ha eMKOCTb €ro KOHIIOB; OHU IOYTU
He 3aBUCAT OT CONPOTUBJICHUA OTpe3Ka. Huskecmenyromye OnbITHI MOTYT
HOCTYXUTb [JI1 IPOBEPKU 3TOTO BbIBOJA, UX Pe3Y/IbTaThl OKa3bIBAIOTCS
B COITIACUHU C HUM.

Ecnu mofiBof yCTaHOBUTH B HEWTPAJIbHOM TOUKE U NMPUKOCHYTBHCS K
OZIHOMY U3 IIaPUKOB MUKPOMeTpa U30JIMPOBAaHHBIM IPOBOIHUKOM, TO CeH-
4ac JKe OMATDb MOABSTCSA MCKPBI, TAK KaK eMKOCTb BETBH OY/IeT yBeJI4eHa.
JOCTaToO4YHO faXke W30JIMPOBAHHOIO INAPUKA, AUaMeTpOM B 2—4 cM; 4eM
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OoJblIe TIPUCOeAVHEHHAs! eMKOCTb, TeM MHTeHCHBHEe CTAHOBATCS MCKPBI.
ITpuKoCHOBeHYe K HelATPaIbHOU TOUKe e He OKa3blBaeT HUKAKOTro BIIMSAHMUS,
TaK KaK OHO 3aTparuBaeT obe BETBU O/JMHAKOBO. JlefCTBUE MPHCOEIVHE-
HUSI eMKOCTH K OIHO¥ BeTBH MOXXeT OBbITh YHUUTOXEHO MPUCOeIHEHeM
PaBHO# €MKOCTH K ZIPyroii BeTBU. DTO JIEHCTBIE MOKET OBbITh TaKKe KOM-
IICHCHPOBAHO IlepeMelleHreM MOABOZAIIEro IPOBOAA 110 HANPABJIEHUIO K
HarpykeHHOH BeTBH, T. €. IOCPeZICTBOM YMeHbIIeH!s CaMOMHAYKIIMH MO~
cnenHeli. Takoe ke felicTBYe, KaK U IPUCOeVHEHNe eMKOCTH, IPOU3BOIUT
yBes4eHre KoapduieHTa caMOMHAYKIMH. Eciu pa3pe3arb OfiHy BeTBb U
BCTaBUTb HECKOJIBKO CAaHTMMETPOB WJIM JIe[IIMeTPOB CBEPHYTOH B KaTyll-
Ky MeZIHOM TIPOBOJIOKY, TO ONATH HOABATCA UCKPHL. [Ipon3BesieHHOe H3Me-
HEHe MOXKeT OBbITh KOMIIEHCMPOBAHO MOCPEACTBOM BKJIIOYEHHS MEeIHOU
TIPOBOJIOKY OZIMHAKOBOM IJTMHBI B IPYTYIO BETBb, JIMOO OCPEICTBOM Ilepe-
MeIleHUs COeMHUTEIbHON TIPOBOJIOKU 10 HANPaBJIeHUIO K M3MeHEeHHOMN
BETBH, JIMO0 IOCPEACTBOM IIPHCOEANHEHH TO/IXOAIAIIEeN eMKOCTH K APyToi
BeTBU. Ho creziyeT 3aMeTUTb, YTO eC/Iv BeTBH HEOJMHAKOBBI, TO MOXKHO 10~
CTUTHYTb JIVIIb MUHUMAJIbHOH JUIMHBI UCKPBI, HO He [IOJIHOTO ee TYIIeHMNs.

ConpoTuBrieHre BeTBel OKa3blBaeT OYeHb He3HAUUTeIbHOE BINSAHNE
Ha sAByeHuA. Koraa B oHOH BeTBU TOJICTAsl MeJiHast IPOBOJIOKA OblyIa 3a-
MeHeHa 3Ha4YUTeJbHO (ojiee TOHKUMH IIPOBOJIOKAMH M3 MeIV WJIU Hei-
3ubbepa, TO paBHOBeCHE BeTBel 3TUM He OblI0 HapyIIeHo, XOTS COIpO-
THBJIEHUE OJHOY BETBH OBLJIO BO CTO pa3 G0JIbIile CONPOTHUBIIEHUS JPYTON.
ITpaBzia, 04eHb OOJIbIINE XXUIKIE CONPOTUBIIEHNS fe/Ial HEBO3MOKHOU
YCTaHOBKY Ha MCYe3HOBEHHE MCKPBI; TaKOe e BIHUAHNe OKa3bIBalu KO-
POTKMe BO3AyLIHbIe TPOMEXYTKH, BKIIOUeHHbIE B OZIHY U3 BETBeN.

KoaddurreHT caMOMHAYKLIUY KeJle3HbIX IPOBOJIOK NPU MeJJIEHHO
M3MEHSIOIMUXCSl TOKax Mpubn3uteabHo B 8—10 pa3 6Gosbine k03pdu-
[IMeHTa CaMOMHAYKIMY Me[HbIX IPOBOJIOK TOM Ke JUIMHBI U TOJIIVHEL.
[TosTOMy 5 TOJIaraj, 4To KOpPOTKMe )KeJle3Hble IPOBOJIOKU OyayT ypaB-
HOBEIIVBATh [JIMHHbIe MeJHble IPOBOJIOKU. DTO IpPeANONOXKeHHe He
OIIPaBJaloCh; PABHOBECHE MKy BeTBAMU COXPAHATIOCh, KOrZa MefHas
IIPOBOJIOKA 3aMeHAJACh KeJe3HOHU IPOBOJIOKOM OAMHAKOBOM MJIVHBL.
Eciv Haie pezcTaByieHye 0 HabJI01aeMoM SIBJIEHUM BOOGIIe BEPHO, TO
3TO MOXXHO HCTOJIKOBATb TOJIBKO TaK, YTO MarHeTU3M jKeJle3a He MOXeT
C/IeZI0BATh 3a TAKUMU OBICTPHIME KOJIeGaHUSAMH, KaK B JaHHOM CJIy4ae, U
II03TOMY OcTaeTcsi B 6e3neiicTBun. OVH U3 HUKENPUBEJeHHBIX OIBITOB,
[0-BUAKUMOMY, IOATBEPK/aeT 3TO 3aK/I0YeHue.
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Hnoyxyuonnvie dericmeust He3aAMKHYMubIX MOK08

Vickpsl, NOABNABLINECA NPU NPebIAYIIAX ONbITaX, BO3HUKAIOT, 110
HallleMy INpeanoNoXeHuto, 6raronaps caMouHaykiuu. Ho ecnu npu-
HATb BO BHHMMaHHe, YTO 3TO WHAYKIMOHHOE JelCTBHe BbI3bIBAETCS
KpaiiHe cl1aObIMU TOKaMU B KOPOTKUX MPSAMBIX IPOBOZAAX, TO MbI BIIpa-
Bé YCOMHUTHCS, IeHICTBUTENILHO JI ero MOKHO CYATATh JOCTATOUHBIM,
00bsACHEHNEM II0SABJIEHUS UCKPBIL. [l TOro 4TOoOBI YCTPAHUTH 3TO CO-
MHeHVe, 1 CTapajcs y3HaThb, He BBI3bIBAIOT JIM HabiioJaeMble 3JieK-
TpPUYeCKHe IBVKeHHUs COOTBETCTBEHHBIX 110 CHJIe IeMICTBUM TaKXe U B
COCeAHUX NPOBOZax. JIJ 3TOro A COTHYJ U3 MeJHOW NMPOBOJIOKHU Nps-
MOYTOJIBHUKY €O cTOpoHaMu B 10—-20 cM, MMeBIINMU BeCbMa KOPOTKUMN
MCKPOBOY IPOMEXYTOK. DTU NPSAMOYTONBHUKY, OyAy4d M30JIUPOBAH-
HBIMH, IPUOJIMKAIUCH K TIPAMBIM IIPOBOJIAM, B KOTOPBIX ITPOUCXO/MIIO
IBVKEHUe 5JIeKTPUYeCTBa, ¥ IPUTOM TaK, 4YTO OJHA CTOPOHA IPAMOY-
roJbHKKA OblIa apajuienbHa MPOBOZY.

[Ipu OCTaTOYHOM TIPUGIIKEHNN B TOM MPOBOAHKKE, KOTOPBIi MPH-
GmypKany, BCeraa MOSBIIAJICA IIOTOK HCKP, CONPOBOXAAMIOMMI pa3psazsl
MHIYKIIMOHHOM KaTyIIKW. VIHTeHCHBHee BCero 3TM WHAYyLMPOBaHHbIE
VICKPBI NOSABJIANUCH BOMU3U Pa3psAAHIKA, HO OHU HAaOIIOAAINCh TaKXKe U
OKOJIO IIPOBO/IA, BeyIlero K CMeXXHOH LieNW, PABHO KaK U y BeTBel 3TO’
nocneqHed. Mexay MHAYKTUPYIOIMM W UHAYKTUPYeMBbIM IIPOBOJAMU
paspsizi He MPOUCXOAUI, — 3TO ObUIO THIATeTbHO KOHCTATUPOBAHO; BO3-
MOXXHOCTb TaKOTO pa3psfa CHelUaNbHO yCTPaHAIACh elle MPOKIafKOn
TBEPZIOr0 M30JATOpa. B 3TOM OTHOMmeEHNUH OmuMOKa B UCTOJIKOBAHHUU fIB-
JIeHVsl eIBa JI1 BO3MOXHA. To 06CTOATENBCTBO, YTO MHAYKLMA MEX/Y
IBYMS IPOCTBIMA KOPOTKMMH OTpPe3KaMU IIPOBOJIOKH, B KOTODPBIX /IBU-
XKYTCS JIUIIb HeGOMbIINe KOJIMYeCTBA 3JIeKTPUYeCcTBa, MOXeET BCe-TaKu
BO3pACTH JI0 00Pa30BaHUA UCKPBI, CHOBA YKa3bIBAET, YTO BpeMs, B IPO-
ZI0JDXKEeHYe KOTOPOTO 3T HeOOJIbIIve KOMMIecTBa 3JIeKTPUYeCcTBa JBUTA-
I0TCS B IPOBOZIAX TyAa ¥ 00paTHO, Ype3BBIYANHO MaJIO.

J17151 TOr0 YTOOBI U3YYUTD 3TH ABJIEHH OOJIMXKe, 1 BOCIIOJIB30BAJICA
IPAMOYT'OJIBHUKOM, KOTOPBIM paHblle CJIY>KMJ CMEXHOW LeNbIo, IPHU-
MeH s ero B KauyecTBe MHAYKTUPYeMOro NpoBogHuKa. Kak mokaseiBaeT
¢ur. 3, BAOJIb KOPOTKOH CTOPOHBI IPAMOYTOJIbHIKA HA PACCTOSIHUU 3
cM ObliIa HaTAHYTa BTOpas MeZAHAs IMPOBOJIOKA gh, KOTOpas COeAUHsA-
Jlach € KaKOW-HUOYAb TOYKON pa3pAnHUKA. [IoKa KOHell /1 IPOBOJIOKU
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gh 6b11 cBOGOZIEH, B MUKPOMeTpe M MOSABJIANUCH JIMIIb COBEPIIEHHO
HUYTOXXHbIE HICKOPKH, KOTOPbIe BO3HUKAJIY MIOZI BIIMSTHIEM Pa3psIHbIX
TOKOB TPOBOJIOKU gh. Ho B MUKpOMeTpe MOSABMISANNCH UCKPBI AJTMHON
OT OJHOTO 70 ZIBYX MHJIJIUIMETDOB,
KOTZia K /1 ObLI MOZiBelIeH U30IMPO-
BaHHBIN KOHAYKTOD C, OTZeIeHHBIN
OT 37IeKTPOCTAaTU4eCKON MAaIIMHB,
TaK 4TO 4epe3 POBOJIOKY ZIOJKHBI
ObLIM MPOXOAWTb GOJIbIINME KOJIH-
YecTBa 3JIeKTpHUecTBa. [Ipu4nHOi
3TOro He OblIa 3MEKTPOCTaTHYe-
CKas MHAYKLUA KOHAYKTOpA: KOraa
OH ObLJI TIO/IBEIIeH BMECTO /1 B g, OH
He OKa3bIBaJ HUKAKOI'O JIeCTBHS.
3apAAHBIN TOK KOHAYKTOPA TaKXe
a —1p He ObLI TOMY IPUYUHOI; 3TO OBIIO
HCKJIIOUUTEIHHO JIeliCTBIe BHe3arl-
HOTO Pa3pA/a, BbI3BAHHOT'O UCKPOIL.
B camoM Jieste, KOrzia MapyKy pa3psAAHUKA KOHAYKTOpA OBLIN pa3ziBy-
HYTbI HaCTOJIbKO, YTO MeX/]y HMUMH He NPOCKAaKKUBaja UCKpa, TO U B
VHAYKTUPOBAHHOW Liely UCKPa TaKXKe COBCeM He MosBIsIack. He Bcs-
KOTO pojia MCKpa BbI3bIBaJa JOCTATOYHO CUJIBHO JIEWCTBYIOMIUI pas-
PA; TOJNBKO Te MCKPBI, KOTOPbIe BbI3bIBAJIM PaHblle CUIbHBIE CMEX-
Hble UCKPBI, OKa3bIBAJIHUCh CHIOCOOHBIMU BO30YAUTH B JaHHOM Ciydae
VHJYKLUOHHOE JielicTBUe. BO BTOPUYHOM 11eny BO30Y K A€HHbIE UCKPBI
TIIepexXo/JIM He TOJbKO MeXZy IapruKaMi MUKPOMETpaA, HO TaKXe U
OT MOCJEeHUX K JPYTUM H30JMPOBAHHBIM IPOBOAHUKAM, KOTOpBIE
NpUGIIIKATUCh KO BTOPHYHOM Lienu. FICKPBI 3aMeTHO yKOpaYMBauCh
NP COeIMHEHUH IAPUKOB C KOHAYKTOpaMU GOJBIION eMKOCTH HJIH
Y IPUKOCHOBEHUH K OJHOMY M3 HUX PYKOI1; OUeBUHO, KOJIUYeCTBA
3JIEKTPUYECTBA, NPUBeJEHHbIE B JIBW)KEHHE, ObUIM CIHMIIKOM Majbl,
4TOObI 3apAAUTH [0 MOJHOTO HANPSKeHUs NPOBOJHUK OOJBLION eM-
koctu. Hao6opoT, coenrHeHne 060MX IIaPUKOB MUKPOMETpa Mocpe.-
CTBOM KOPOTKO¥ BJIaJKHOW HUTKU He OKa3bIBaJIo 0COGEHHOT0 BIUSHUSA
Ha MosiBJIeHne UCKPbl. Pu3Honornyeckue aeicTBUA MHAYKTUPOBAHHO-
IO TOKA He 3aMevaJIiCh; MOXXHO ObLIO, He OIIyIIas COTPSACEeHUS, IPH-
KacaThCs KO BTODUYHOMY IIPOBOZY, 3aMBIKAThb €T0 Yepe3 TeJo.

Duz. 3
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HexkoTopsle 10604YHbIe IBJIEHUS TPUBEJIN MEHS K IIPe/II0JI0KEHHIO,
YTO ZABM)XKEHUE 3JIEKTPUYeCTBa 10 NPOBOJIOKe g/ IOTOMY MPOU3BOAUT
TaKoe CUJIbHOe MHAYKTHUPYIOllee NeiiCTBYe, YTO OHO He COCTOUT U3 IIPO-
CTOTO Pa3psiIHOTO TOKa, a UMeeT KosebaTenbHbli XxapakTep. [loaTomy
s CTApaJCs yCUJIUTh UHAYKIHIO TeM, 9TO JOoCTUraa 6osee Grarompu-
ATHBIX YCJIOBHIA /11 BOSBHUKHOBEHUS CUJIbHBIX KosebaHuil. Huxece-
Zlytolllee YCTPOWCTBO ONBITa 0COOEHHO COOTBETCTBOBAJIO MOe Iesu.
1 moziBecuJ1, KaK U paHblie, KOHAYKTOpP C K NPOBOAY gh U pa3/BUHYI
IIAPUKH UCKPOBOI'0 MUKPOMeTpa HaCTOJIBKO, YTO IPOCKAKUBAJIHU JIUIIb
peziKuve UCKPBL. [lasiee, KO BTOPOMY CBOOOZHOMY MOJIIOCY pa3psAAHUKA k
(¢ur. 3) st mogBecus BTOPoit KOHAYKTOP C', MpUbIM3UTETHHO TAKOM e,
KaK ¥ HepBblid. Biarogaps 3ToMy MOJMy4YHJICA OHNATh OYeHb CUJIbHBIN
IOTOK KCKP, U TIPU JlaJIbHeHIIeM pa3JBUraHUKM MHKPOMeTpPa MOXXHO
OBIJIO IOJMY4YUTH 3aMeTHO OoJiee JJIMHHbIE UCKPBI, YeM paHble. IIpu-
YUHOM 3TOr0 He MOXeT ObITh HeINoCpe/CTBeHHOe /IeliCTBYe IPOBOJA
ik, TaK KaK OHO JIOJKHO ObLIO ObI 0CNABGIATH feiCTBYE TOKA, UAYIIEro
710 gh, cnenoBaTeNbHO, IOJKHO UMETh MeCTO ZIeHCTBIe KOH/IeHCaTopa
C' Ha paspazaHbii ToK C. Eciu MBI IpuMeM, 4TO pa3psAfl KOHAYKTOpa
C anepronyecKuii, TO TaKoe AeicTBUe ABIsAeTCS HeoObACHUMBIM. Ho
OHO Oy/ieT IOHATHBIM, €CJIA MBI CleJlaeM A0NyIleHre, YT0 UHAYIUPYIO-
U TOK B gh pezAcTaBisgeT cob0i 3/eKTpuieckue Koneb6aHus, KOTo-
pble IPOUCXOAAT OAUH pa3 B cucteMe C — IPOBOJIOKA gh — Pa3pANHUK,
Apyroii pa3 B cucteme C — mpoBoJioka gh — mpoBosioka ik — C'. fIcHo,
BO-TIEPBBIX, YTO BTOpasi cucTeMa obiazaer 6ojiee UHTEHCUBHBIM COO-
CTBEHHBIM KOJIeOaHUEM ¥, BO-BTOPBIX, UTO UCKPA B Hell pPacIojioxeHa
Ha 6oJiee TOAXO/AIIEM MeCTe 11 BO30yxieH! s KonebaHUIL.

IIpenocTaBUM HUKecJeAylolleMy NOATBEPAUTH flajlee Halle Ipej-
craByieHye. Ho yxe Terepb Mbl MOXeM B IOJIb3y €ro IPUBECTH TO 006-
CTOATEJILCTBO, YTO OHO MO3BOJIsAET GoJiee TOUHOe 06CIeJoBaHUe TOI
pOJU, KOTOPYIO UTPAET B OMBITE Pa3pAz KaTywKu Pymkopda. A nMeH-
HO, eCJIY /7Sl IOJTyYeH! s CUJIbHOT'0 MHAYKIMOHHOTO JIeHCTBUA Tpeby-
I0TCS KoJlebaTesIbHbIe ABMXeHus B TpoBozie C — C', TO HeJJOCTaTOYHO,
ecy ¥ UCKpa B 3TOM IIPOBOJie TIOSIBUTCS HA YPe3BbIYaHO KOPOTKOe
BpeMS; OHa JIOJKHA ellle ¥ YMEeHbIIUTb COIPOTHUBIIEHHe TPOBO/IA HITKe
M3BECTHOTO 3HAa4YeHHMs, a /ISl TOr0 He0OXOAMMO, YTOOBI, HAYMHAS C
IIePBOTO MOMEHTA, IIJIOTHOCTh TOKA Obla He HIMXXe HeKOTOPOro OIpe-
JleJIeHHOTO 3HaueHus1. [[03TOMY MBI TOJTyYMM JIMIIb YPe3BbIYaiHO CJIa-
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00e MHAYKIMOHHOE [IefiCTBUe, eCJIU CTaHEeM 3apsKaTh KOHAYKTOPB C
u C' IPOTUBOINOJIOXHBIMY NOTEHIMAJaMU He IIPY NTOMOIIY KaTyLIKA
Pymkopda, a mocpecTBOM 37eKTPOCTaTUYeCKOH MalIMHBI', U 3aTeM
JaZiuM UM Pa3psAauThCS; TI0ITOMY JielicTBIe OyZeT TOYHO TaK e Bech-
Ma cnabbIM TIpU IPUMEHeHWH MajieHbKOW WHAYKIMOHHOH KaTyIIKH
VUIY BKJIFOYeHUU CJTUIIKOM OOJIBIIOr0 NCKPOBOTO IPOMEXYTKA; BO BCEX
3THUX CIIy4asix ABHXKeHHUe OyzeT anepuogndeckuM. Hao60poT, CUIbHBIH
paspsj MHAYKIMOHHOW KaTYIIKU BBI3bIBAaeT KOJeOaHUS U BMeCTe C
3TUM CUJIbHOE BHElLIHee [elCTBUE TeM, YTO OH BBINOJIHAET ClefiyIolue
GYHKIMK: BO-TIEPBBIX, OH 3apsiKaeT KOHIbI CC' MPoBOJia 710 BHICOKOTO
NOTEeHIIMAaNa; BO-BTOPBIX OH BbI3bIBAeT BHE3ANHYIO UCKPY; B-TPETbUX,
10 HACTYIUJIGHUHU pa3psAfa OH MOAJEPXUBAeT CONPOTUBJIEHNE BO3AYIL-
HOTO IPOME’XYTKa TAKUM MaJIbIM, 4TO MOT'YT IPOUCXOAUTH KOJIeOaHU L.
Ecii eMKOCTb KOHIIOB IPOBOZIa O4Y€Hb BeJIMKa KaK HallpuMep, y 00KJIa-
IOk bGarapeu, TO, KaK Mbl 3HaeM, Pa3pSAAHBIN TOK 3THX eMKOCTell caM

B COCTOSIHAM AOCTATOYHO NMOHU3UTH CONPOTUBJIEHUE UCKPOBOTO IPO-
MeXYTKa; IPY MaJIbIX )K€ eMKOCTAX 3Ty QYHKIIMIO TOJKeH BBIIOIHATh
IIOCTOPOHHUY Pa3psz, U 10 3TOM NIPUYKHEe B YCIOBUAX HAIETo OIbITa
17151 BO30Y K /IeHU A KoJlebaHUi HeoOX0IMM pa3psAz KaTyIKu PymMkopoda.

o T D 0 D -
[4 d
a M._ b
Duz. 4

Tak Kak Npu TONBKO YTO ONMKCAHHOM OIBITE MHAYKTHUPOBaHHbIE
UCKDBI IOCTUTAJU AJUHBI B HECKOJBKO MUJIJIMMETPOB, TO g He CO-
MHeBAaJICS, YTO U IPU 3HAYUTENbHO GOJIbIIEM PACCTOSHUHM MeXIy
IeMCTBYIOIUMH OTPe3KaMU TMPOBOJIOK MOXHO ObLIO ele MOTyYUTh
UCKpBI, ¥ IO3TOMY f IPOU3BeJI B ONBITE HECKOIbKO U3MeHeHUH, IIpeJ-

1 Cm. npumenanue 3 8 KOHYe cmamoi.

92



O BECBMA BBICTPBIX BJIEKTPUYECKUX KOJIEBAHUAX

CTaBIAIOUUX UHTepec. THAyIUpYIOeMy TOKY 1 IpUAaI BUJ IPAMON
nuHuu (pur. 4). KoHIiel ero o6pazoBsiBaiu KoHAYKTOphl C U C'. Ilo-
cJlelHVe HaXOAMJIMCh HA PACCTOSTHUU 3 M ZIPYT OT Apyra u ObLIu coe-
IVIHEeHbI MeJTHOY IIPOBOJIOKOM TOJNIUHOK B 2 MM, B cepeiiHe KOTOPO
HAxXo[WJICS paspAfHUK WHIYKIMOHHOW KarTymku. MHAynupyemas
enb ObITAa TAKOW XKe, KaK ¥ B IIPe/IbIAYIIUX ONbITAaX, T. €. IIUPUHOU
80, nnuHo# 120 cm. Korza HauMeHblee pacCTOsHUE MeXy 000UMH
POBOZIaMU ObLJIO B3STO B 50 €M, TO ellle MOJIy4aJuCh MHAYIHPYeMble
UCKPBI IJIMHOHM 2 MM; KOrZia Ke PacCTOsSiHUe yBeJUYuBaoCh, AJI1HA
HCKPBI OBICTPO YMeHbIIaNach, HO U NPU HaMMeHbIIEM PacCTOSHUU
B 1.5 M eme 3aMedasicsi peryjisipHblii MOTOK UCKP. be3 HapymeHus
OIIbITa MOXXHO OBLJIO BUTAThCA MEX/Y UHAYKTUPYIOIUM IIPOBO/IOM
U UHAYKTUPYeMBbIM. To 06CTOSITENLCTBO, YTO HAaOII0JaeMOe SIBJIeHUe
JIeMICTBUTEILHO MMEJIO CBOEH IPUYMHON MPSIMOJUHEHHBIH TOK, ObLIO
NOATBEPK/1eHO ONATh HeCKOJIbKUMU IPOBepOYHbIMYU onbiTaMu. Korzaa
A yZJaJisiJ OfHY MU 06e MOJIOBUHBI MPSMOJIMHEHOTO TPOBO/IA, UCKPBI
B MHKpPOMeTpe IpeKpallaarch, XOTA HHAYKLIMOHHAS KATyIIKa U Ipo-
IoJKana AedcTBOBaTh. TOYHO TaK e MCKPBI MpeKpallalnuch, KOrAa
IIAPUKY pa3psAHUKA ObLIM Pa3ABUHYTHI HACTOJBKO, YTO 3TO MPEMAT-
CTBOBAJIO NTOSIBJIEHUIO B HeM UCKP. Tak Kak 3TOM 3JIeKTpoCTaTUuuecKue
HaIps)XeHusa Ha KOHLaX KOHAYKTOpoB C u C’ TOJIBKO BO3pacTaroT, TO
3TO U CIYXUT I0Ka3aTelbCTBOM, UYTO 3T HANPSAXKeHUs He ABJIAITCA
NPUYMHOMN UCKP B MUKpOMETpe.

VIHAYKLIMOHHBIN TOK OBIJI 0 CUX TIOP 3aMKHYTBIM, HO JIETKO MOX-
HO OBbLJIO MPeJNOJIOXHUTh, YTO B HE3aMKHYTOM IIPOBOJHUKE UHIYK-
1Y POSIBUJIACh OBl B He MeHbllell cTerneHu. [[03TOMY mapasijienbHO
NPSAMOJIMHEeHON IPOBOJIOKEe MpebIAylero ONbiTa HA PaCCTOSAHUU
60 cM Oblia HaTAHYTa BTOpas MeAHas M30JMPOBAHHASA MPOBOJIOKA.
[MocnenHss GblIa HECKOJBKO KOpOYe [epBOi, Ha ee KOHIAX ObLIN
yKpeIlJleHbI iBa U30JMPOBAHHBIX apa AuaMeTpoM B 10 cM; B cepe-
IVHe ee OBLT BBeZIeH UCKPOBOHM MUKpoMeTp. Koraa MHAYKIIMOHHAS
KaTyimka Oblyia MprBe/ieHa B IefiCTBHe, MOTOK UCKP KAaTYIIKK COMpPO-
BOX/AJICA TOTOKOM KUCKD BO BTOPUYHOM IIpOBOZe. 37ecCh, OJIHAKO,
HYXHO 6bITh OCTOPOKHBIM B TOJKOBaHMH OTbITA, TAK KaK HabJ0/a-
eMble UCKPBI He SIBJISI0TCS UCKJIIOYUTENIbHO CJIe/ICTBHeM UHAYKLNH.
IlepeMeHHOe ABMXKeHMe B TpoBojie CC' HamaraeTcs Ha COGCTBEHHBIN
pa3pan katymku Pymkopda. ITocneanuii xe B NpoAoJxeHe BCeTo
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CBOero JieicTBUA 00ycJIOBIMBAeT 3apAj KOHAYKTopa C OHUM 3Ha-
KOM, KOHAyKTOopa C' ApyruM. DTH 3apAAbl He OKa3blBall HUKAKOTO
ZeiCTBUSA Ha 3aMKHYTYIO Llellb Ipe/ibIAYILero OnbITa, HO B Telepenl-
HeM Pa30MKHYTOM IIPOBOjie, 6yarojjapsi UCKJIIOUUTENbHO 3JIeKTPO-
CTaTMYeCKOM MHAYKLUHU, OHK OOYCIOBIMBAIOT MPOTUBOMOJIOXHBIE
3apsAnbl 06erx ero 4acTeil, a BMECTe C 3TUM U UCKPBI B MUKPOMETpe.
Y1 Ha camoM fesie, eCI¥ MBI B JaHHOM CJly4ae pa3/iBUHEM IIapUKU
pas3psAAHUKA 10 NOTAlleHNs B HEM UCKD, TO B MUKpOMeTpe OyayT Bce
elle MPOCKAKMUBATh UCKPHI, XOTA U Oosee ciabble. DTU UCKPHI 3a-
BUCAT OT 3JIeKTPOCTaTU4eCKON MHAYKIUU, [IpUcOeAUHALLIeNHcS K
TOMY ZeHCTBUIO, KOTOPOe Mbl XOTHM BbII€JIUTD.

Mexzy TeM CymecTByeT MPOCTOM CIOCOO YCTPAaHUTh MeIlaloIIye
UCKphl. OHU UCYE3HYT, €CJAU MBI YCTPOUM IJIOXO IPOBOAsLIEE coe-
IVHeHNe MeXy lapUKaMU MUKPOMeTpa, Ipollie BCero Ipy IOMOILIN
BJIQXKHOU HUTKU. O4eBUHO, YTO NPOBOJUMOCTb 3TOW HUTKHU [JOCTA-
TOYHA JIJI51 TOTO, YTOOBI TO3BOJUTH TOKY CJIeZIOBATh 32 CPABHUTENBHO
Me/IJIeHHBIMY M3MeHeHUsIMU pa3psana Katymku Pymkopda, HO oHa
HeJ0CTaTOYHA, KaK MBI yXKe BUJeJH, JJI TOro, 4TO6b! CIIoco6CTBO-
BaTh BHIPABHMBAHUIO 3JIEKTPUYECTBA PU KpaliHe OBICTPBIX KoJeba-
HUAX B IPSMOJIMHENHOM IIpoBofe. Ecau Mbl ocje npucoeAMHeHUs
HUTKY BbI30BeM OIATh B IePBUYHOM IIeNI1 UCKPY, TO ¥ BO BTOPUYHOM
IIPOBOJie ONATH MOSBATCS CHJIbHBIE UCKPbI, HO OHM OOYCJIOBJIEHbI
yKe UCKJTI0UUTEbHO JIeliCTBIEM ObICTPBIX KOJiebaHHil B TePBUIHOM
IPAMOJIMHENHOM ITPOBOJie. S MCIIBITHIBAJ, HA KAKOM PacCTOSAHUH Oy-
ZeT BCe ellle IPOABIAThHCA 3TO AercTBUe. IIpu paccTosaHuu B 1.2 M
MeX/ly napa’jijieJIbHbIMY IIPOBOJIOKAMH MCKPHI OBIIH elle BIOJIHE 3a-
MeTHBI: HaubOJIbllIee PacCTOSIHHUE MO TepIeHUKYIAPY, Ha KOTOPOM
MOHO elle ObIJI0 yCTOWYMBO HaOMIOAATh OSIBIEHUE UCKD, OO 3 M.
Tak Kak 37eKTpOCTaTU4YecKoe ZefiCTBUe yMeHbIIaeTCs C paCCTOSAHH-
eM ObICTpee MHAYKLIUOHHOTO, TO MPU OOJIBIINX PACCTOSHUAX ObIIO
W3JIUITHUM YCIOXHSATD ONBIT IPUMeHeHNeM BIa)KHON HUTKY; Jaxe
u 6e3 mocyeHel TONBKO TaKue pa3pszibl, KOTOpble BO30YXAAIOT B
IIePBUYHOI NPOBOJIOKe KOJieGaHMsA, BbI3bIBAJU HCKPbl BO BTOPUY-
HOM IIpOBOJe.

1 nymato, 4To 3/1eCh BriepBble ObLJIO II0OKAa3aHO Ha ONbITe B3aMOJIeil-
CTBUE NPSMOJIMHEMHBIX PA30MKHYTBIX TOKOB, MMeIOIee TaKoe 00Jb-
o€ 3Ha4YeHHe [ TEOPUHU.
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Aenenus pe3oHarca

CymecTBOBaHNMe BecbMa OBICTPO M3MEHSIOIMUXCSA TOKOB C CHJIb-
HBIM MH/IYKLIIMOHHBIM /IefiCTBHEM Ha IIPOBOJA, KOTOPbIe HAXOAATCA B
CBSI3Y C Pa3ps/HOil LeNbl0, MOXKHO CYUTATh JOKa3aHHBIM Ha OIIBITE.
Jlo cuX Mop CylieCTBOBaHME MPABUIbHBIX KOJeOGaHuil MPUHIUMAJIOCh
TOJIBKO JJIS1 TOTO, 4TOOBI OOBSICHUTD CPaBHUTEIHHO HEMHOTHE SiBJie-
HUS, KOTOpbIe, ObITh MOJXET, JONYCKAIOT U JPyroe TOJKOBaHUE; O]-
HAKO CylIeCTBOBaHMEe TaKUX KosebaHuil ObIIO ObI I0KA3aHO, KAK MHe
ZlyMaJsock, ec1u Obl yauoCh MOKa3aTh, YTO MeXAY 00eUMHU LielsAMU
TOKa, IedCTBYIOMKUMH JPYT HA Pyra, CyleCTBYIOT Pe30HaHCHBIE OT-
HomreHus. [lo MPUHUKIY pe30HAHCA PeryJspHbIA KojebGaTelbHbI
TOK TMPHU MPOYUX PaBHBIX YCJIOBHUSIX AOJDKEH MPOU3BECTU TOPA3/o
Gosblee MHAYKIMOHHOE /IefICTBYE Ha IIeNb C OJMHAKOBLIM TEPUOIOM
KoJIe6aHuUs, YeM Ha Liellb C XOTA ObI HEMHOT'O OTJIMYHBIM IIePUOOM!.
CnenoBaresnbHO, eCIM 3aCTaBUTh JIeHCTBOBATh APYT HA pyra TaKue
7iBe L[eNlU TOKA, OTHOCUTENbHO KOTOPbIX MOXHO HPE/HNON0XKUTh, YTO
OHU UMEIOT MOYTH OAUHAKOBBIN TePUOJ KOJIeOaHUs, 1 eCJIU U3MEHSITh
3aTeM HeNpepbIBHO eMKOCTh MJIM CAMOMHAYKIMIO, a TeM CaMbIM U
nepuo/; KojsebaHW OJHON M3 HUX, TO PE30HAHC JOJKeH OyleT BbI-
pa3uThCA B TOM, YTO IPU ONpe/ieIeHHBbIX 3HAYeHUAX ITUX BeJIUIUH
MHJYKIMOHHOE JIelicTBHUe Oy/ieT 3aMeTHO CUJIbHee, YeM NpU 6IM3KIX
3HaYeHHSX C 06erX CTOPOH.

ITo 3TOMY NPUHLUIY ObLIN POU3BeeHbI CIeAYOIIIe OMbITHI, KO-
TOpbIE MOCJie HEKOTOPHIX MOMBITOK MPUBEJU K Pe3yJbTaTy, COOTBET-
CTBYIOLIEMY OXHJaHUAM. YCTPOUCTBO ONbITA IOYTH TaKOe e, KaK
NOKa3aHo Ha Qur. 4, TUIIb pa3Mepbl IPOBOAOB OBITM HECKOJBKO U3-
MeHeHbI. [IepBUYHBIM ITPOBOJHUKOM CJIY)XUJIa COBEPLIEHHO NpsAMas
MeZHas MPOBOJIOKA, AJMUHON 2.6 M M TONMUHON 5 MM. B cepeanne
oHa OblyIa pa3pe3aHa /715 BBeJleHUs BO30yXJalolero UCKPOBOTO Ipo-
MexyTka. O6a MajJleHbKHe IIapUKa, MeXAY KOTOPBIMU IPOUCXOIMII
paspsaz, 6N HacaXXeHbl HeNOCPeCTBEHHO Ha NMPOBOJIOKY U COe/u-
HEeHBI C IOJII0CAMU MHAYKIMOHHON KaTymKy. Ha KOHL[aX IIPOBOJIOKU
ObLIM PacIoJIOKeHb! IBa mapa AuaMeTpoM 30 cM, HU3TOTOBJIEHHbIE U3
TOJICTOTO LIUHKOBOTO JIUCTA. DTH IaPbl MOXKHO OBLJIO TIepe/IBUTATh 110
npoBoJioke. Tak Kak B 3JIeKTPHYECKOM CMBICJIe OHM 00pa30BbIBAIN
1 Cp. Oberbeck. Wied. Ann., Bd. 2 6, S. 245, 1885 [1, C. 286].
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BCer7ila KOHIIBI IIeNM, TO MOXHO OBIJIO JIETKO YKOpayMBaTh UJH YA-
JIMHATH 3Ty LleNb. BTOpUYHBIN POBOJ UMeJ TaKue pa3Mephl, YTO OH
IOJDKeH OB 110 MPeZTOJI0XeHUI0 IMeTh HeCKOJIbKO 60Jiee KOPOTKUN
nepuoz KoseGaHus, 4eM [epBUYHBII; OH COCTOSN U3 MeIHOH IPOBO-
JIOKH, 1UaMEeTPOM 2 MM, U HMeJl BUJ KBaJpaTa CO CTOPOHOU B 75 cM.
Haukparyaiilmee paccTossHEe MeXZy 000MMHU NPOBOAHUKAMH ObLIO
BbIOpaHO paBHBIM 30 CM, ¥ IEPBUYHOMY TOKY Obljia MpHUAaHa CHaya-
J1a nosHas AnuHa. [Ipy 3TUX yCIOBUAX AJIMHA HANOOJbIIei NCKPHI B
MHYLMPOBaHHOK eru Gblna paBHa 0.9 Mm. Korga k o6ouM moJiio-
caM 3TOH Lieny NMpHUKacajauch ABYMs U30JMPOBAHHBIMU MeTaJiude-
CKHMHU IIApUKaMH, JUaMeTpOM 8 CM, TO /IJIMHA UCKPbI YBeINYKBaIaCh
Y IIPU M3BECTHOM NPUOJIKeHUH 000MX MapoB APYT K APYry MOria
ObITh mOBezieHa 710 2.5 MM. Hao6opor, eciu kK 060UM HOMIOCAaM IIpPH-
KacaJuch AByMs KOHAYKTOPAaMH C BeCbMa 0OOJIBIION NMOBEPXHOCTHIO,
TO AJIMHA UCKPbI YMeHbIIalach 0 MaJoi fonu MuanuMerpa. Coep-
IIeHHO aHaJIOTUYHble BJIeHN UMeJId MeCTO, KOIZia OJII0Chl BTOPUY-
HOI1 11enu GBI COeAMHEHBI C MIaCTUHAMU KOoHJeHcaTopa Konbpay-
ma. IIpu 60JbIIOM PaCCTOSTHUY MeXAY IJIaCTUHAMY 3TO yBeJUdeHNe
eMKOCTH /IefiCTBOBAJIO BIaronpusiTHO Ha AJIMHY UCKPBI; IPU TIPUOIIH-
KeHUM MJIaCTHUH JPYT K APYTry AJIMHA UCKPBI ONATH YMeHbIIaaach /0
BeCbMa MaJibIX 3Ha4eHui. EMKOCTb BTOPUYHOII 1lenu yaoOHee BCero
OBbLIO peryiupoBaTh TeM, YTO Hal ee 0OOMMM KOHIIAMHU ObLIU MOJ-
BellleHbI /IBa NapaJijieIbHbIX KYCKa IMPOBOJIOKHU, PACCTOSITHUE MEXAY
KOTOPLIMH U AJIMHA KOTOPBIX M3MeHANUCH. IIpU TIIaTeNbHOM pery-
JIMPOBAaHUU [JIMHA UCKPBI TOBBIIIAJIACH 1O 3 MM U [IOCJIe 3TOT0 YMEHb-
Iajach Kak Npy yBeJIU4YeHUU, TaK U IPU YMeHbIIeHUH AJIUHbI TPOBO-
soku. To, 4TO € yBeJludYeHUeM eMKOCTH CUJIa UCKPBI YBeJuduBaeTcs,
ABJISIeTCS eCTeCTBeHHbIM, HO TO, YTO IIPX 3TOM YBeJIMYeHUU UCKpa
YAJIMHSAETCS, MOXXHO OOBACHUTH He MHAYe KaK Pe30HaHCOM.

Ecsiu mpesipIAyIye ONbITHI OBITM UCTOJKOBAHBI TPABUIIbHO, TO BTO-
pUYHas lenb [0Ka 6e3 NprcoeNHEHHON eMKOCTH KMeJla HeCKOJbKO
6oJsiee KOPOTKUI NEPUOA, YeM IepBUYHAsA. [I03TOMY, eciu yCKOpATh
KOoJIe6aHuUs epBUYHOM IelH, TaKXKe A0JDKeH BO3HUKHYTb Pe30HaHC.
U Ha caMoM Jiesle, KOrJa JJIMHY NIePBUYHOM IeNX A yMeHbIlaJj Bbllle-
yKa3aHHBIM 06pa30oM, JJIMHA UCKPHI yBeJIMYMBalach, OHa CHOBA Z0-
CTUrajaa MakCMMyMa B 3 MM, KOT/Zja pacCTOsTHMe MeXAy LeHTpaMu Iia-
POB PaBHANOCH NPUOIU3UTENBHO 1.5 M, M YMeHbIIAIACh ONAThH IPH
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flanbHeHImeM UX cOMMXeHNH. MOXHO ObLIO OBl yMaTh, 4TO AJIHMHA
WCKPBI OyZIeT Telephb yBeJIMYMBAThHCA ellle AaJibllle, ecIi CHOBA yBeJIH-
4YBaTh, KaK paHbllle, eMKOCTb BTOPUYHOH Lenu. Ho aToro He mpowuc-
XOIWT — TOJBeNINBAaHUeE TeX )Ke CAMbIX IIPOBOJIOK, KOTOPbIe paHble
yBeJIU4YMBANK [JIMHY UCKDPBI, YMEHbIIAeT ee Ternepb MPUOIU3UTEIb-
HO 710 1 MM. DTO COOTBETCTBYeT HallleMy TOJKOBAHUIO IBJIEHUSA: YTO
paHbllle MIPUBOAMJIO K PAaBEHCTBY NepHOJOB KOJeOaHUH, HapyIaeT
Ternepb 3TO PaBEHCTBO, JOCTUTHYTOE APYTUM IyTeM. YOeauTenbHee
BCEro ObLJI OMBIT, KOT/Ia €r0 POU3BOAUIIY CileayomumM obpasom. Uc-
KPOBO¥ MUKPOMeTP GObLJ yCTAHOBJIEH Ha HOCTOSIHHYIO IJTMHY UCKPHI B
2 mM. Ecniu Tenepb BTOpUYHAS IIeIb UMeJla IIePBOHAYAIbHOE YCTPOH-
CTBO U MepPBUYHASA IeNlh OblTa AIWMHON 1.5 M, TO KCKPbI TPOCKAKUBa-
7Y peryaspHO. ICKpbI IOTYXaJM COBEPIIEHHO, KOTZla KO BTOPUYHON
neny GOblya MpHUCOeJHEHA BbINIEYIOMAHYTHIM 00pa3oM HeGobIIasn
eMKOCTb; UCKPBI NOSABJISINCH OIATh, KOTZA NOCJIe 3TOr0 NepBUYHAs
Ienb Obla J0Be/ieHa [0 AJIMHBI 2.6 M; OHU TIOTyXaJu BO BTOPOH pas,
KOT/la eMKOCTb, TPUCOeIHeHHA sl KO BTOPUYHOI IiemH, Oblyia yBOeHa,
Y UX MOXHO OBIJIO 3aCTaBUTD ellle pa3 MOSABUTHCA 1 HICIE3HYTh Iy TEM
HerpepbIBHOTO YBeJNYeHUsI eMKOCTH yIAJIMHEHHOW MepBUYHOU LIEMH.
DTOT ONBIT NIOKA3bIBAET JOBOJIBHO HAIMIAZAHO, YTO IPUYUHY, 06YCIIOB-
JUBAIOIYI0 CUJIbHOE JlefiCTBHe, HYXXHO MCKAaTh He B COOTHOIIEHUU
A7 KaXXA0W U3 1eriel], a B UX TapMOHUMU.

JliuHa MHAYLUPOBAaHHON UCKPBI TPU GOJIBIIOM COMMKXEHUN 000MX
IPOBOZIOB CTAHOBHMJIACH 3HAYUTEJBHO OOJIbIIE NMPUBEJIEHHBIX [0 CHX
nop 3Ha4yeHui. IIpu pacCTOSTHUY B 7 CM MeXAy 00eMMU IeNsAMU U ITPU
yCTaHOBKe Ha TOYHbIH Pe30HAHC Y/1aJI0Ch NOJTYyYUTh HHAYINPOBAHHbIE
WCKPBI VIMHOM 7 MM; IIPU 3TOM 3JIeKTPOABUXKYIIME CHUJIbI, NOABJISAIO-
1Mecs B MHAYLUPYeMOM IPOBOZHKKE, ObLIM IOYTH TAKOH JKe BeJTUYu-
HBI, KaK U B UH/YIUPYIOLIEM.

B nmpezbIAyIINX ONBITAX Pe30HAHC ObLIT JOCTUTHYT MOCPEACTBOM
M3MeHeHHS CAaMOMHAYKIIMY U eMKOCTH NePBUYHOM 1INy, a TaKXe U
€MKOCTU BTOPUYHOU Iienu. JlanbHeNIre ONbIThl OKa3bIBAKOT, YTO
MOXHO BOCIOJIb30BaThCs TaK)Xe M3MeHeHWeM CaMOMHIYKIHUM BTO-
PUYHON Uenu. BbIT U3roTOBNEH pAN MPAMOYTOJbHUKOB abcd (dur.
4), B KOTOPBIX CTOPOHBI ab ¥ ¢d ObLIY B3SITHI OJTHOM U TOH e JIJIUHBI,
HO JIJifl CTOPOH ac u bd Gpanuch TPOBOJIOKYM Bce OOJbIIEN JJUHBI,
HaunHasA oT 10 g0 250 cm. SIcHO BhIpa)KeHHBI MAaKCUMYM AJIMHBI
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MCKPBI MOJYYasCcs Mpu AJIMHe OPAMOyrojbHuKa B 1.8 M. [ls Toro
4TOGBI MOXKHO OBITIO MMETh ITIOYBY [JI5 CYKAHUS O KOJIMIeCTBEHHBIX
YCJIOBUSX, 1 M3MePsAJ HaubOJIbIIMe MOSBJISABIIMECS UCKPBI IPU pa3-
JIMYHBIX JJIMHAX MHAyLUpyeMo# nenu. Ha ¢ur. 5 a mpencraBieHsl
pe3yabTaThll.

AGcCIuCChl  OTpesiesifioT  I0J-
HYIO JJIMHY MHAYLIUPYEMOTO MpO-
BOJIa, B Ka4eCTBe OpPJMHAT HaHece-
3 A Hbl MaKCMMaJibHble JJIMHBI HCKP.
2 Touku wu306pakalOT OTHeNbHbIE
T// HabaogeHusl. ODTH  HM3MepeHwus,

N KaK ¥ BCe M3MepeHUs IJIUH UCKD,
5 25 500 BeCbMa HeHaJleXXHbl, HO HUX He-
4 Anutel npos & mm HaJZile)kKHOCThL He B COCTOSHUHU 3a-
TEMHHUTh TJIaBHBIA pe3ynbTaT. B
ZIPYTrOM psifie OIBITOB OblIa COXpa-
2 HeHa He TOJIbKO JIINHA CTOPOH ab
1 Y, i U cd, HO TaK)Xe W UX PACCTOSHUSA B
+f \\ 30 cM ¥ NOJIOKEeHUE; CTOPOHBI Xe
1000  ac U bd cocTaBNANNACL U3 CBEPHY-

TBIX CIHUPaJbI0 MPOBOJIOK, AJMHA

KOTOPBIX Opasiach Bce 0OJbIle U
6onpie. dur. 5b n306paxaer nonyyeHHbIe pe3ynbTaThl. MaKCUMyM
3/lechb TOJIy4aeTcs IIPU HECKOJIBbKO 6oJiee AMMHHOM IPOBOJIOKE. DTO,
N0-BUAKMOMY, MOXHO OOBSICHUTH TEM, YTO 3/leCh DU YAJIUHEHUU
YBeJMYMBAETCSA TOJIBKO CAMOMHAYKIUA, a B IPEbIAYIIEM Cydae —
KaK CAMOMHAYKIUS, TAK U eMKOCTb.

HecKoJIbKO OIBITOB GBIJIO MTPOM3BEAEHO JJIS ONpeJiesleHUs TOro,
KaK M3MeHseTCs SBJIeHWe IPU M3MeHEeHUU COIPOTHUBJIEHUS BTO-
pUYHOrO MpPOBOZAA. [l 3TOW Leau CTOPOHA cd MPAMOYIOJbHHUKA
Oblya 3aMeHsieMa Pa3JUYHBIMU TOHKMMU POBOJIOKAMU U3 MeJU U
Heli3unbOepa, Graronaps 4eMy CONPOTHUBJIEHME BTOPUYHOW IieNu
YBeJIMYMBAJIOCh B CTO pa3. Ha AJIMHY UCKPBI 3TO U3MEHEHKe UMeJIO
BecbMa HeGOJIbIIOe BIUsAHNUE, HA AABJIEHUE XKe Pe30HaHCa, T. €. Ha Iie-
puoz Kone6aHMiA, COBEPIIEHHO HUKAKOrO.

JlanbHeiilIe ONBITHI OJKHBI ObLIY BBISICHUTH BIUSHUE XKeJe3a.
IIpu 5TOM IPOBOJIOKA c¢d MHOT/IA TOMeEIIaIach B XeJe3HYI0 TPYyOKY,

I Cm. npumenarue 4 8 KoHye cmamou

AnuHel uckp 8 Mm

500
JnuHel npos 8 MM

Duz. 5
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MHOT/Ia 3aMEeHs1JIach JKeJIe3HOM MPOBOJIOKOH. Hu 0[1HO U3 3TUX U3Me-
HeHUl He TPOM3BeJIO 3aMeTHOTO BJIUSHUS B KAKOM-HUOYIb HallpaB-
neHuu. VI B JaHHOM CJIy4ae BepPOSATHBIM Oy/eT Mpe/noIoKeHre, 9TO
MarHeTHU3M jKesie3a He B COCTOSIHMM MOCIEBaTh 3a KpaiHe ObICTpPhI-
MU KoJeGaHUSAMU U ocTaercs 6e3/eATeNbHBbIM 10 OTHOIIEHUIO K
HUM. K cOXaleHWIo, HeT HUKaKUX ONBITHBIX JJAHHBIX O TOM, KaKoe
BJIMSIHME OKa3blBaeT MPUCYTCTBHUe )Keje3a Ha KoyebaTeabHBIN pas-
pSZl elifieHCKUuX GaHOK.

Vet konebanu

Konebanusi, KOTOpble ObIIK BhI3BAHBI B MHAYLUPYEMOIT LIeH 1 KO-
TOpble ObUIM M3MepeHbl HaMK IIPU MOMOIIY UCKP B MUKDPOMeETpe, He
IIPeZCTaBISAIOT COGOM eANHCTBEHHO BO3MOXXHBIX KOJIeGaHUIT B JTaHHOM
IIPOBO/Ie, OHU JIMIIb HanboJee MPOCThie U3 BO3MOXKHBIX. B TO Bpems
KaK Ha KOHIIaX [IOTEHIIMaJ Bce BPeMsi KosiehIIeTcs TO B OHOM, TO B IIpy-
rOM HaIlpaBJIeHUH MeXAy IByMs ITpefielaMu, B cepe/iiHe MPOBOJHUKA
OH COXpaHseT MOCTOSTHHO OJHO U TO Xe Ccpe/jHee 3HaueHHe. [loaToMy
aTa cepe/iiiHa 06pa3yeT y3JI0BYIO TOUKY 31eKTPUUECKOro KoseGaHus, 1
KoseGaHKe MMeeT TOJNBKO OZHY 3Ty y3JI0BYI0 TO4Ky. CyllecTBoBaHUe
ee MOXHO ZI0Ka3aTh TaKJ)Ke MyTeM OIbITA 1 IPUTOM ABYMS CIIOCOGAMH.
BDTO MOKeT GbITh JOCTUTHYTO, BO-MIEPBBIX, TEM, YTO K MPOBOY IPHU-
OIMXAIOT U30JIMPOBAHHBIN MaJleHbKUIT mapuK. CpesiHee 3HaYeHMe I10-
TeHI[MaJjla HTOTO IIapHKa He MOXKeT 3aMeTHO OTJIMYaThCs OT TAKOTO XKe
B GuriDKaiiieM oTpe3Ke IPOBOJIOKY; II03TOMY HOSIBJIEHHE UCKDP MEX/IY
MapUKaMU ¥ MPOBOJIOKOW MOXeT GBbITh 0ObSACHEHO TOJIBKO TeM, 4TO
IOTEHIIMAJ COCe/IHel TOYKHY MTPOBOJIA COBEPIIaeT I0CTaTOYHO GObIIne
KOoyeGaHMsT OKOJIO CPeJHero 3HadeHus. I109TOMy WHTEHCHBHbBIE WC-
KPbI JOJDKHBI TTOSIBUTHCS B KOHI[AX [IPOBOZIA, a BOJIM3HU y3JI0BOI TOUKU
OHM JIOJDKHBI OTCYTCTBOBaThb. B [€fiCTBUTENBHOCTH TaK M ObIBAET, HO
TOJIbKO, KOHEYHO, MIOJIHOTO OTCYTCTBUSI UCKPBI IPU IPUKOCHOBEHUH K
y3JI0BO¥ TOYKe He HabJII0/1aeTcs, a IMeeT MeCTO YMeHbIIIeHHe ee /10 MU-
HUMaJbHOTO 3HaueHusi. BTopoii crmocob moka3aTenbCTBa CyIiecTBOBa-
HUsI Y3JI0BOW TOYKM HarjsiiHee. IHAYIHUPYEMYIO LIelb PeryaupyoT Ha
PEe30HaHC ¢ MHAYLUPYIOLIei U yCTaHABIMBAIOT UCKPOBON MUKPOMETP
Ha TaKyIo JIMHY UCKDBI, IPX KOTOPOii BHE YCJIOBHIA pe30HAHCa MCKpa
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He MOXXeT NpPONTHU. Ec1 IpUKOCHYThCA KOHAYKTOPOM C HEKOTOPOU eM-
KOCTbBIO K KaKOW-HUOY/Ib TOUKE IPOBOJIA, TO HY)KHO OXKU/ATh, YTO ITUM,
BOOO11e rOBOPS, OyZIeT HapylLIeH Pe30HAHC, U MCKPbI HOTYXHYT; TOJIBKO
IIPUKOCHOBEHME B Y3JI0BOY TOYKe He OT30BETCS Ha Ieprozie KoyeGaHu .
DTO MOATBEPX/aeTcs Ha OINbITe. MOXHO NMPUKOCHYTHCS K cepe/uHe
IIPOBOJIOKY ¢d U30JIMPOBAHHBIM IIAPUKOM HJIU PYKOH, MJIM MOXKHO ZIaKe
COeIMHUTDb 3TO MeCTO IPU NMOMOIIY MeTaJlJnYecKoro NpoBoja C ra3o-
IPOBOJIOM, — M3MeHeHHe UCKPbI He IPOU30U/IeT; eCJIH JKe PoJeNaTh
TO JXe caMoe Ha GOKOBBIX BeTBSX UJIM MOJIFOCAX, TO UCKPBI IOTYXHYT.
ITocne ToOro kKak ABUIACH
BO3MOXXHOCTb I0Ka3aTh yTeM
ONBbITA CYyILleCTBOBAaHUE Y3JI0-
BOM TOYKHM, MHe II0Ka3ajoch
WHTepeCHbIM HOMBITATHCA
—@ @— NOJNY4YUTh HMHAYLUPOBAaHHOE
¢ I KojiebaHue C JBYMS Y3JIOBbI-
MM To4ykamu. IIpu 3ToM 4 mo-
CTYIMJI CJeAYIOMHUM 06pa3oM.
[Tpamoii UHAYLUPYIOLUI
Tok CC' M MHAYLWPOBaHHBIN
9 h NPSMOYTOJNBHUK abcd ObLn
Quz. 6 YCTPOEeHBI, KaK IpU Ipelblay-
I[MX OINbITAaX, U YCTAHOBJIEHBI
Ha pe3oHaHC. [Jlayee, IPAMOYTONBHUKY abcd ObLIT IPOTHBOIOCTABIIEH
COBepIIeHHO TaKOH JKe MPSIMOYTOJNIbHUK efgh, KaK 3TO YKa3aHo Ha QM.
6; cocefiHWe TOJIIOCHI OOOUX TPSIMOYTOJBHUKOB ObUIM CO€AMHEHBI
IpyT ¢ ApyroMm, T. e. 1 ¢ 3u 2 ¢ 4. Besi cucteMa o6pa3syeTt MeTaJIMn4ecKu
3aMKHYTYIO Liellb TOKa, ¥ HauboJjiee HU3KOe UM OCHOBHOE KoJiebaHMe,
KaxKoe B Hell BO3MOXXHO, IMeeT /iBe y3JI0Bble TOUKHU. Tak KakK Iepuoj
3TOro KoJjebGaHus JOJKeH COBMAJATh C IEPUOZOM KaXZOW U3 00enx
TIOJIOBUH ¥ TAKMM 00pa30M IOYTH COBHA/ATh U C IEPUOZIOM MePBUYHO-
0 POBOJHUKA, TO 51 MIPeJIoJarai, YTO A0JDKHbI ObLIN Obl TOSIBUTHCS
KoJiebaHus1, KOTOpbIe UMEIOT B MecTax coefinHeHuit 1 — 3 u 2 — 4 nBe
NYYHOCTH, B cepelnHax e cd u gh — /1Be y3/0Bble TOYKU. DTU KOJie-
GaHMs N3MePSIJIUCh MO-TIPeXXHEMY IJIMHON UCKPBI MEXY MOJTI0caMu 1
¥ 2, KOTOpPbIe IPe/CTaBIANIN COOO0M MapuKu MUKpOMeTpa. Pe3ynbratel
omnbiTa OBLIM CieAyomye. IIpex/e Bcero, BOMPeKU OXHUJAHUIO, OKa-
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3aJI0Ch, YTO OT IPUCOEeJUHEHUS MPSIMOYTOJbHUKA efgh 3HAUNUTeNbHO
YMEeHBIINJIOCh PaccTOsIHMe, MpobuBaeMoe uckpoit mexay 1 u 2. C Be-
JIMYMHBI TPUOIU3UTENBHO B 3 MM OHO YMEHbIIUIOCH 10 1 MM. Ho TeM
He MeHee 0Ka3ajoCh, YTO MeX/y IePBUYHOM LeNIbI0 U BTOPUYHOU BCe
elie MMeJ MecTo pe3oHaHc. FI60 Bcsikoe n3MeHeHue B efgh eine 6oJibiie
YMEHbINAJIO JJIMHY UCKPBI, BCE PABHO, COCTOAJIO JIU OHO B YAJIMHEHUU
VIV YKOPAYMBAaHUY IIPAMOYTOJIBHUKA. [lasiee 0OHAPYKUIOCH, YTO 00
y3JI0Bble TOYKH, KaK IpPeAIoJaarajoch, CyleCcTBOBAJINA Ha CAMOM JeJe.
[Tpu npubnMKeHUU MapuKa K ¢d u gh nonydanuch ropaszo 6osee cia-
Oble KCKPbI, YeM TIPH MOIHECEHUH er0 K ae U bf. MOKHO 6b1JI0 TaKKe 0~
Ka3aTh, YTO 3TH y3JI0BbIe TOUKM OTHOCHJIUCh UMEHHO K TOMY KoJeba-
HMUIO, KOTOPOE, OyAyYM YCUIIEHO Pe30HAHCOM, 1aBasIo UCKPhI MeXAy 1 u
2, HO 3TO YMeHbIIeHNe HeMUHYEMO ITPOUCXO/IUJIO IIPU IPUKOCHOBEHU N
KO BCAKOMY [IPyTOMY MECTY.

OnbIT MOXHO BUJOU3MEHUTDh, YHUYTOXUB ONHO U3 COEJUHEHUN
1-3 unu 2-4, Hanpumep, nociaegHee. Tak Kak B 3TUX MeCTax /A BO3-
OyXIeHHOro KoJiebaHHUs CHJia TOKA BCerja paBHa HYJIIO, TaKOe U3Me-
HeHUe He MOXXeT CyIleCTBEHHO IOBIUATH Ha KosebaHue. 1 Ha caMoM
Jiesle, IpepBaB COeAMHEHNUe, MOKHO IT0Ka3aTh TAKUM Xe 00pa3oM, KaKk
¥l paHbllle, YTO Pe30HAHC MMeeT MeCTO U 4TO KoslebaHKe, COOTBETCTBY-
I0ll[ee 3TOMY Pe30HaHCy, MMeeT /IBa y3J1d B TeX JKe CaMbIX MeCTax, YTo
U paHblie. Mexzy TeM, 06CTOATENBCTBA Telepb HACTOJIBKO JpyrHe,
4TO KoJieGaHue C AByMs Y3JIOBBIMU TOYKAMHU He ABJISETCS yxKe Haubo-
Jlee HU3KMM BO3MOXHBIM KoJlebaHIeM; KoslebaHNe ¢ HanbOIbIINM IIe-
puoznoM OyzeT Terepb TO, KOTOPOe 06J1a/jaeT TOJIBKO OJHON Y3JI0BOH
TOYKOW MEXZYy a ¥ e U JJI1 KOTOPOTo HauboJbIINe HaNpsKeHUs Ha
nosnrcax 2 u 4. Eciny mapuky, Haxo4syecsa Ha 3TUX MOJ0cax, pu-
67M3UTb OJMH K JPYTOMY, TO HailZieM, 9TO U MeXJy HUMH UMeeT Me-
cto cnaboe UCKpooOpa3oBaHue, U MOXKHO OyZeT MPeAnoIOKUTh, 4TO
3TH UCKPBI HY’KHO IPUIKCATh BO30OYXJEHUIO OCHOBHOTO KOJebaHus,
XOTA ¥ c1aboMy. DTO MPeANOJIOKeHHe MOXeT ObITh I0BEIeHO MOYTH
710 YBEPEHHOCTH, €CJIU IIPOZOJDKUTH OIIBIT CJIe/IYIOIUM 00pa3oM. Mbl
npepbiBaeM UCKPy Mexay 1 u 2 u obpalaeM Halle BHUMaHKe Ha JJIU-
HY UCKDPBI MeXAY 2 U 4, KoTopasA [jaeT Mepy WHTEHCUBHOCTU OCHOB-
HOTO KoJle6aHuA. YBeJIMYUM Ternepb Nepuos KouebaHus IepBUYHOTO
IPOBOZIHUKA, ZI0BE/Sl €T0 JI0 OJTHOM JJIMHBI U 3aTeM NPUOaBisAs eM-
KOCTb. MBI HaliZieM, YTO IIPU 3TOM HabJi0laeMble UCKPbI YBeJIMYMBa-
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I0TCA 0 MAKCUMaJIbHOM JIJIMHBI B HECKOJIBKO MUJIIUMETPOB U 3aTeM
yMeHbIIal0TCA onATh. Hanbosblee 3HayeHe OHU UMEIOT, OYeBU/IHO,
TOrZla, KOorja mepuoj KosebaHWs NMepBUYHOrO TOKA COBIAJaeT C Iie-
PUOZIOM OCHOBHOTO KosiebaHUsA. B TO Bpems, Korjaa MCKpbl MeXay 2
¥ 4 UMeIOT HauGONbIIYIO AJMHY, MOXKHO JIETKO NMOKa3aTh, YTO 3TUM
MCKpaM Temepb OyZeT COOTBETCTBOBATH JIMIIb OJHA Y3JI0Bas TOYKA,
160 Tereppb 6e3 BCAKOTO BIUAHUSA HA UCKPY K MPOBOJY MOXKHO IPH-
KOCHYTbCSl TOJILKO MeXJy a U e, B TO BpeMs Kak IPUKOCHOBeHUe K
IIPeXXHUM Y3JI0BBIM TOYKaM IpepBeT IOTOK HCKp. ClefoBaTesbHO,
OIIMCHIBA€MBIM ITyTeM /IOCTUTAeTCsI BO3MOXHOCTD BHI3BATh B OTHOM U
TOM JKe TIPOBOJHUKE OJIMH pa3 PerMYIIeCTBeHHO OCHOBHOE KoJeba-
HIe, B IPYroi pa3 — INPerMYyILieCTBEHHO NePBbIil 00epTOH.

1 He cTapaJics MOKa pelaTb BOIPOC O TOM, BO3MOKHO JIM TaKKe J10-
Ka3aTb CyLIeCTBOBaHUE KOJeOaHUi ¢ GOJIBIIMM YHCJIOM y3JI0B, @ TAKXKe
¥ pA laTbHeMIuX BONPOCoB. Tak Kak Hal/ileHHble 10 CHX 0P pe3yJib-
TaThl MOXXHO OBIJIO ONYYUTh, JTUIIb 00palas BHUMaHKe Ha MasleiIie
M3MeHeHUs, TO 5 He MPeAIosara, YT0 MOXHO HOJTyYUTh TOUYHBIN OT-
BeT Ha 3TH OoJiee CJIOKHBIE BOIPOCHL. IIpesicTaBIA0MYeCs TPYAHOCTH
3aKJIIOYAIOTCA KaK B MeTofle HaOJI0JeHNs, TaK U B IPUPOZe HabIo-
NaeMbIX 3JIeKTPUYeCKUX JBIKeHUi. XOTA NocjefHNe, HECOMHEHHO,
ABJIANNCH KOJeOaHUSAMM, OHH, C APYTOil CTOPOHBI, He NPOABIANU Xa-
pakTepa COBepLIEHHO NMpPaBHJIBHBIX KojeOGaHWil. VIX MHTEHCUBHOCTb
3HAYUTEJIbHO M3MEHSeTCS OT pa3pAna K pa3pAny; CPaBHHUTEIbHO He-
pe3Koe MPOsIBJIEHNe Pe30HaHCa IPUBOAUT K 3aKJII0UEHHUIO 0 O0JIBIIOM
3aTyXaHUY; HEKOTOpble TOOOYHbIe SABJIEHNS MOKAa3bIBAIOT, YTO K IIpa-
BUJIbHBIM KOJIeOaHUSAM INPUMELIMBAIOTCS HeperyJsipHble ABVIKEHUS,
KaK 3TO U CJIe/[0BAJIO O3KUAATD B CJIOXKHOM cUCTeMe TPOBOZOB. Ecii Mbl
3aXOTUM CPaBHUTb HAIIU KoeGaHUS B OTHOLIEHUM WX MaTeMaTHye-
CKUX YCJIOBHI C KAKUM-TTMOO0 YaCTHBIM CJ1y4aeM 3ByKOBBIX KOJebaHUH,
TO MBI He JOJDKHBI BHIOMpPaTh rapMOHHMYeCKHe KOoJeOaHUs KaMepTo-
HOB WJIY CTPYH, JIOJITO COXPAHSIONINX HEM3MEHHYI0 HHTEHCUBHOCTb, a
IOJIKHBI B3ATh OBICTPO 3aTyxalolmue KojiebGaHWs, CMellaHHbIe C Hepe-
TYJISIPHBIMU IBH)K€HUSIMU, KOTOPbIe NIOJTy4aoTCsl, HallpuMep, U yza-
pe MOJIOTKOM O JiepeBsiHHBII 6pyc!. TakyKe 1 B aKYCTHKEe MbI IOJIKHbI
ZOBOJILCTBOBATHCA JIMIIb YKa3aHUSMU Ha pe30HaHC, Ha 06pa3oBaHie
Y3JI0B U T. /I., KOTZA /IeJI0 H/ieT 0 KoJeOaHUAX TaKOro PoAa.

1 Cm. npumeuanue 5 8 KOHYe cmamoi.
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Jl71st TOTO YTOGBI 1aTh BO3MOKHOCTh TIOBTOPSATH 3TH OIBITHI C OJMHA-
KOBBIM YCIIEXOM, 1 OJDKEH PUOaBUTh ellle OfHO 3aMevyaHue, 3Ha4eHue
KOTOPOTO JIOJDKHO CHAYaJia M0Ka3aThCsl HesICHBIM. T1py BCeX ONMCAHHBIX
OmbITax MPUOOPHI pacrosiarajich TaKUM 06pa3oM, YTO UCKPa MHAYKIH-
OHHOW KaTyIiKu Obla BUJHA C MECTa MCKPbI B MUKpomeTpe. Eciu u3-
MEHHTb 3TO yCJIOBHE, TO B KaUeCTBEHHOM OTHOLIEHWH IOJIyYaroTCs OfU-
HAKOBBIE SIBJIEHUsI, HO JVIMHBI KCKP OYAYT YKOPOUEeHBI. DTOMY SIBJIEHUIO
s TIOCBATHJI 0c0O0€e KCCieZloBaHue, KOTOpoe s HaMepeH OIMyOJIMKOBaTh
OT/IeJIbHO OT HAaCTOSIIEerol.

K meopuu sonpoca

Bbi10 GBI 6 BBICHIEH CTeNeHU jKeJlaTeJbHO MOJNYYUTh M3 OIBITA IO-
HATHE O KOJIMYeCTBEHHbBIX YCIOBHAX KosnebaHuil. Ho Tak Kak AJs 3TOro
TIOKa ellle He MMeeTcs MyTH, 0OPaTUMCSA K TeOPHH, YTOOBI IIONTYIUTh 110
KpaiiHell Mepe IOYBY AJA CyXZAeHUs 00 3THX ycnoBusx. Teopus siek-
TPUYECKUX KoJjieOaHMH, MosyduBIIas pa3BuTHe B Tpyaax B. TomcoHa,
Tenpmronbua u Kupxroda, onpazsiBaeTcst KaK A KojebaHUN pa3oM-
KHYTBIX MHYKIIMOHHBIX IPUOOPOB, TaK U [JIS KOslebaTeIbHOTO pa3psazna
JIefiIeHCKO# GaHKK?; TOTOMY MbI yBEpPEHbI, YTO U [P TPUMEHeHUH 3TOH
TeOPHUHU K HaCTOALIMM ABJIEHUAM I10JIy4aTcs IpaBUJIbHbIE Pe3yIbTaThl, 110
KpaliHeil Mepe B OTHOILEHUH NOPA/KA BeJIMUKH.

CaMbIM Ba)XHBIM SIBJIETCS IpeXJie BCero IepHof Konebanusa. Kak
npuMep, NOAJAIOIIMNCSA pacdeTy, BO3bMEM OIpefesieHue neproga (po-
CTOTO WJIY TIOJIOBUHHOTO) Kose6aHus T, KOTOPBIA MMeJ MeCTo /sl Iep-
BUYHOTO NIPOBOZIHMKA, B3ATOr0 HaMM /JI OIBITOB C pe30oHaHcoM. Ye-
pe3 P 0603HaunM KO3(PPUIMEHT CAMOMHAYKIUKM 3TOTO MPOBOAHUKA,
M3MepeHHbI B MarHUTHOW CHCTeMe efVHUI] B CAHTUMeTpax, yepe3 C —
€MKOCTb OJJHOT'O KOHIIa IPOBOZIA B 3JIEKTPOCTaTUIECKOM CHCTeMe eINHNLI,
T. €. U3MEPEHHYIO TaKXKe B CAaHTHMETPaX; HaKOHell, Yepe3 A — CKOPOCTb
cBeTa B cM/cek. OTCIofia, eC/y NPeAnoIoKUTh, YTO COIPOTUBIIEHNE MaJlo,
Haiinem T=xVPC/A. TIpn HalIuX OMBITAX eMKOCTb KOHIIOB IIPOBOJIA CO-
CTOsJIa, TJIABHBIM 00pa3oM, U3 eMKOCTH LIapOB, MOMEIIeHHbIX Ha 3TUX

KOHIIAX; MBI He ¢/ieiaeM 0CcObeHHO# omubKu, eciu 17si C BO3bMeM pajiu-

1 Ueber einen Eirg‘luss des ultravioletten Lichtes auf die electrische Entladung.
Wed. Ann., 31, S. 983, 1887.
2 Lorenz Wied. Ann., Bd. 7, S. 161, 1879.
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yC 3TUX mapoB unu nonoxum C = 15 cm!. YTo KacaeTcss caMOMHAYKINY P,
TO OHA PaBHsAJACh KO3QPUIIMEHTy CAMOMHAYKLIUY NPAMOI IIPOBOJIOKH,
AUaMeTp KOTOPOW AJIsA cily4asi pe3oHaHca Obl1 paBeH d =0.5 cM U AnuHa
kotopoit L= 150 cM. Berumcnss no popmyse HelimaHa,

P=] corss dsds’

TOJTy4uM JJIs AaHHOH npoBosioku P= 2L{In (4L/d) - 0.75} 1 noatomy
ZJisg Hawero onbita P = 1902 cm.

KoHeuHO, MBI He MOXeM OBITb BIIOJIHE yBepeHbl, MPUMEHUMa JIH
dopmyna HeiiMaHa [/ He3aMKHYTBIX TOKOB; camas obmias ¢op-
Mysa, COTJIaCHAas C TPOM3BEJIEHHBIMM 710 CHX IIOpP OIbITAMH, Hpes-
noxeHHass TenbMrosbliem? 3akmodyaeT B cebe elje HeM3BECTHYIO
TIOCTOSTHHYIO k. Bbrunciss mo obmeit Gpopmyse 11 NPAMOIMHEHHOM IH-
JIMHIPUYECKOW MPOBOJIOKH, UMEIOIIel UHY L, U [uameTp d, HoIyduM:
P= 2L{Iln (4L/d) - 0.75 + 2 (1 - k)} Ecnu nmoacraBuM cropa k = 1, To
TIpUJIeM ONAThH K 3HaueHusiM HeliMaHa, eciu npumeM £ =0 wmn k = - 1,
TO HOJIyYUM 3HAa4€HUs, COOTBETCTBYIOIIMeE Teopur MakcBesnna u Bebepa.
Ecsi jonycTyM, 4YTO 10 KpaiHel Mepe OJHO U3 3TUX 3HaYeHU! PaBUJIb-
HO, ¥ II03TOMY UCKJIIOYMM ITPEATIOJIOXKEeHNe, YTO kK UMeeT BeCbMa O0JIbIIyI0
OTPHUIIATENIbHYIO UJIY TIOJIOKUTENIbHYIO BEIMYKMHY, TO UCTUHHOE 3HAaYeHMe
k 11l HaC CTAaHOBUTCS MaJIo MHTEPECHBIM, K00 K03 PHIMEeHThI CAMOUH-
AYKIWY, BBIYMCIIEHHBIE [UIS pa3/IMYHbIX 3HAYeHUH k pa3IinyaroTcs MeX/y
co060ii MeHblIlle, YeM Ha OJJHY LIECTYIO CBOeil BeJMYMHBI, ¥ eCJd, CJiefio-
BaTenbHO, P=1902 cM He OyZeT OTHOCUTBCS, HAalpUMep, K MPOBOJIOKe
AnuHOH 150 cM, TO BCe-TaKy OH OTHOCHUTCS K HEKOTOPOH IJIMHE HaIero
MIePBUYHOTO TPOBOJJHUKA, HE HAMHOTO OTJIMYAIOLIENCS OT 3TOT0 3Have-
Husi. U3 3Havenuit aist P u C pyHa 7V PC mosy4yaercsi paBHO# 531 cM.
Takoe paccTosiHMe POXOIUT CBET 33 BpeMsi OFHOI'O MPOCTOro Koneba-
HUS1; 3TO PACCTOSIHUE eCThb B TO )Xe BpeMs JUIMHA 3JIeKTPOIMHAMITYeCKON
BOJIHBI’, KOTOpas, 10 B3MIAZlaM MakcBesa, ABNAETCA BHEIIHNM Pe3yJib-
TaTOM KoJlebaHuii. CaM nepuoz koneb6anus T mosy4aeTcs U3 3TOH JTUHBI
paBHBIM 1.77 CTOMUJUIMOHHBIX [0JIE€H CEKYHIbI, U 3THM MOATBEPXKAAeTCst
TIpeITIoJIoKeHu e, cieflaHHOe HaMU BHavasle, OTHOCUTEJIbHO NOPSaKa ero
BeJINYMHBL

L Cm. npumeuanue 6 8 koHye cmamou.
2 Helmholz Abhandl., Bd. 1, S. 567.
3 {Ilo Hawum 0003HaUEHUAM — NOTLYBONHBL}.
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OO6paTuM Teneps Hallle BHUMaHKe Ha TO HEMHOTO€, 9TO MOXeT JaThb
Teopusi 00 yCIOBUAX 3aTyXaHUs KojebaHuid. Jlysi Toro 4To6bl BooOIIe
B He3aMKHYTOM IIPOBO/Ie KOleGaHuUs OblIM BO3MOKHBI, COIPOTHBIIEHNE
ero 0MKHO 6biTh MeHbine 2AVP/C. Jlns Hamero mepBMYHOrO Mpo-
Bozia umeeM VP/C = 11.25, a Tak Kak CKOpPOoCcTb A paBHa 30 3eMHBbIM
KBaJ[paHTaM B CeKyHZy, CjefjoBaTeJbHO, paBHa 20Q, To [ HaIIero
OTIbITA AOMYCTUMBIH IIpezien AJig w paBeH 676Q. BrionHe BeposTHO, YTO
IlefCTBUTeIbHOE CONPOTUBJIeHUe NPH CUJIBHOM paspsfie JIeXUT HIUXe
3TOro Ipefiesia U, CJefloBaTeJbHO, TeOpUsl BOBCe He IPOTHUBOPEUUT
TIPEe/ITIONIOKEHUIO O CYIeCTBOBAaHUM KojeOaHuil. Eciu ucTiHHOe 3Ha-
YeHHe COIIPOTHBIIEHNS 3HAYUTeIbHO MeHbIIIe YKa3aHHOTO IIpe/ieJIbHOTO
3HAYeHUs, TO aMIUIUTYZA KaXX/I0r0 KoeGaHUs OTHOCUTCS K aMIUIUTY-
file KosebaHus, ClefyIOlero HelmocpefCTBEHHO 3a HUM, Kak l:e V7%,
qucino KonebGaHUH, TPOUCXOAAIINX 0 YMEHbIIEHN aMILIUTYAbI B 2.71
pasa, 6yzer nostomy paBso 2P/wT umu 2AVP/C/zw. CnefoBarensHo,
3TO YUCJIO OTHOCUTCA K efMHUIle, KaK JleleHHOe Ha BbIYMC/IeHHOe Ipe-
IeNbHOe 3HaYeHHe K UCTUHHOMY 3HAYeHUIO CONPOTHBIIEHMS, WU KaK
215Q k w. K coxamneHuIo, UICTUHHOe 3HaYeHHe CONPOTUBJIEHUs UCKPO-
BOTO NPOMEXYTKA HeJb35 ONPeleNUTh Aaxe NPUMEPHO; OBITh MOXET,
MbI OyzieM TpaBbl NpeAIosarasi, 4YTo 3TO CONPOTHBIIEHVE He MEHbIIe
HeckoJbKuX OMOB, Tak Kak COIPOTUBIIEHKE [laXKe MOLIHbBIX BOJBTOBBIX
Zyr He MeHbIle TaKMX 3HayeHWi. OTCIOAA CefoBano Obl, YTO YKCIO
paccMaTpuBaeMbIX BOJIH ZIOJIKHO U3MePAThCA IeCITKAMU, @ He COTHAMU
WU ThICAYaMU. DTO BIIOJIHE COOTBETCTBYeT U XapaKTepy SBJIeHHUMH, KaK
OBIIO yKa3aHO B KOHIle MpeAbIAyLIel IIaBbl. DTO COOTBETCTBYET TaK-
e W XxapakTepy OJM3KOro fBJleHHs — KosebaTeJIbHOTO paspsza Jiei-
JIeHCKO# GaHKU, PU KOTOPOM MbI TaKKe HaOJIF0ZIaeM JIMIIb JOBOJIHHO
OrpaHUYeHHOe YUCII0 KoebGaHuil 3aMeTHON WHTEHCUBHOCTH.

VHaue, 4eM B IIePBUYHOM IIPOBOZE, KOTOPBIM MBI /10 CUX IIOP pac-
CMaTpuBaId, OOCTOMT MeJ0 B YUCTO METAJINYECKUX BTOPUYHBIX
IPOBOZiaX. 371eCh, C TOYKY 3PEHUsI TeOPHH, BO30YXeHHOE IABMKEHNe
IPeKpaTUIoCh ObI JIMIIb 10C/e HeCKOJNIBKUX ThICAY KojebaHuid. Her
OCHOBaHMSA COMHEBAThCs B NMPAaBUJIBHOCTH 3TOTO pe3yibrara; 6oee
NOJIHAsA TeOopHsi, KOHEYHO, A0JKHA Obla Obl IPUHATH BO BHUMaHUe
elje ¥ 06paTHOe JiefiCTBIE HA IIEPBUYHBII TPOBOJ], ¥ HY)KHO [OJIAraTh,
YTO IIPY 3TOM U /11 BTOPUYHOH IIeNH TaKXKe MOTyYUINUCh Obl O0NbIIue
3Ha4YeHus A 3aTyXaHuUs.
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B 3aknioyeHue Mbl IOCTAaBUM ellle BONPOC, ABAAIOTCA JM Ha-
6J07leHHbIe HAMU UHAYKIIMOHHbBIE 1eCTBUS KOoJebaHUil 1efcTBU-
MU TOTO NOpsAZKa, KOTOPBHIM NpejnosaraeT Teopus, WU 3/eCh
oOHApyKUBaeTCs NpAMOe NMPOTHBOpeYre MeXJy SBJIEHUAMH U
HAmuM O0ObsICHEHHEeM UX? MBI MOXXeM OTBETUTb Ha 3TOT BOINPOC
IIpY NOMOIIY CJeJyI0IIero paccyxjeHusd. IIpex e Bcero saMeTum,
YTO MaKCHMaJbHOE 3HaYeHHe 3JeKTPOABUKYIIEeN CUJbI, KOTOpas
VWHAYLUPYETCs NMPU KojebaHUM B TOM K€ CaMOM IPOBOJe, AOJIXK-
HO OBITH NOYTH PaBHO MaKCHMaJbHON Pa3HOCTU MOTEHIMAJIOB Ha
KOHIIaxX. B camoM fere, eciu 6b1 KosebaHus Oblin 6e3 3aTyXaHUSA,
TO MeX/y 00eMMU BeIMYNHAMU MeJI0 OBl MeCTO Za)ke COBepIIeH-
HOe paBeHCTBO, TaK KaK TOTZa B KaXX/bli MOMEHT ypaBHOBeIIMBa-
JUCch OB PAa3HOCTD MOTEHIIMAJIOB HA KOHIIAX M 3JIEKTPOABUKYIIAS
cuna UHAyKUMU. [Ipu HamuMx ombITaX pa3HOCTh INOTEHLMAJOB Ha
KOHI[aX MMeeT BeJUUYUHY, KOTOPON COOTBETCTBYeT AJMHA UCKDPBI
npubau3uUTebHO 7—8 MM, W 3Ta [JWHA MCKPbI XapaKTepusyer,
cJlefloBaTeNbHO, BeNMYMHY HauMOOJbIIero MHAYKIUOHHOTO [eii-
CTBUA KOoJieOaHMA B ero cCOOCTBEHHOM KOHType. [lanee, 3aMeTUM,
YTO B KaXX[bIi MOMEHT 3JIeKTPOABMXKYyIlas cuja, HHAYLUPOBaH-
Hafd BO BTOPUYHOM LieM, OTHOCUTCS K 3JeKTPOJBUXYIIel cuie,
VWHJYIMPOBAHHOW B MEePBUYHON IemH, KaK K03 PUIMEHT B3aNM-
HOW MHAYKLUHU p IePBUYHOMN [[elI Ha BTOPUUYHYIO K K03 duiueH-
Ty CAMOWHAYKLUWUY P nepBrdYHOHN Lenu. [Ing HAIUX SABIEHUN pe-
30HaHca MPUOJIMKeHHOE BBIYUCIIEHNE p IO U3BECTHBIM GOpMyIaM
He NIpeJiCTaBAsAeT HUKAKUX 3aTPYAHEHUH, U B pa3JIMYHbIX ONbITAX
IJ1d p IONy4YUJIOCh 3Ha4eHre MeXAy ONHOU AeBATON U O/JHOM /iBe-
Hazauatou P. OTcroga MBIl MOXeM 3aKJIYUTh, YTO MaKCUMajbHad
3JIEKTPO/JIBMIKYIasi CUJa, BbI3bIBAIONIas Halle KojsebaHKUe BO BTO-
PUYHON Ilenu, MOJYUYUTCSA TaKOU 3HAYUTENbHON, YTO BBI3OBET UC-
Kpbl ANUHOM OT '/, 10 2/, MM. TakuM 06pa3oM, C OZIHOU CTOPOHHEI,
TeOopus NMO3BOJISIeT PACCUUTHIBATh HAa BUJUMBbIE UCKPbI BO BTOPUY-
HOU Ilenu, ¢ APyroi xxe CTOPOHBI, Mbl BUAUM TaKXe, UTO AJId UCKD
AJIMHOM B HECKOJIBKO MUJIJIMMETPOB Mbl MOXKeM HAMTH 00bACHEHNE
TOJIBKO TOTJa, KOrJja NpeAIoJ0XuM, 4YTO HeCKOJIbKO MHAYKLMOH-
HbIX [IeiCTBUI YCUJIMBAIOTCHA, ClIeAys ofHO 3a apyrum. Cienosa-
TeJbHO, U TEOPUS NPUHYXAAaeT HAC NPUIUCHIBATH HAabOIIOaeMble
ABJIEHUS IeUCTBUIO Pe30HAHCA.
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JlanbHeiiliee MpUMeHeHUe TEOPHU K JAHHBIM SIBJIEHUSM MOXeT
IIPUHECTH [0JIb3Y TOJHKO MOCJe TOro, KaK yAacTcs KaKMM-HUOY/b
006pa3oM HM3MepUTh HENMOCPeACTBEHHO Hepuoj KosnebaHuil. Takoe
u3MepeHue fano Obl GOJbIlle, YeM MPOCTOE TMOATBEPKIEHUE Teo-
pHUH, OHO TOCIYXUJIO OBl K ee pacmupeHuio. Llenb mpeasaraeMoro
TPyZAa OTPaHUIMBAETCS JKeJlaHHeM I10Ka3aTh, YTO U B KOPOTKUX Me-
TaJIMYECKUX MPOBOJHUKAX MOTYT ObITH BO30YKZeHbI KoJebaHus,
CBOWCTBEHHbIE 3TUM MPOBOJHMKAM, ¥ KaKMM 00pa3oM OHHM MOTYT
OBITH OCYIIIeCTBJIEHBI.

Ipumeuanus, cdenannvie I. Tepyem 6 1891 e.

1.Tenpmronsn B 1847 r. nepBslii BbICKAa3al B cBoeM counHeHuu «O coxpaHe-
HUU CUJIbl» YTBEPXKAEHUe, YTO pa3psij Jieli/leHCKOoi 6aHKU HOCKUT KoJiebarTesib-
HBIH XxapakTep'. OH IpHIIEJ K 3TOMY 3aKJII0YeHHI0, UCXOAA U3 TOro $paKTa, 9To
pa3psz HAMarHNYMBAET XKeJe30 NoIepeMeHHO IPOTHBOINOJIOXHBIMU 3HAKaAMHY,
a TaK’Xe U3 OIbBITA HaJ Pa3JIOKeHUEM BOZBI TPY IIOMOIIY 3JIEKTPUIECKOTO UM-
IyJbca, IPX KOTOPOM Ha 000MX 3/IeKTPOZaX BbIAeNsATCs 06a rasa. Bunbam
ToMcOH TeopeTnyecKy 060CHOBAJ MO0GHOE Xe yTBepK/ieHHe, K KOTOPOMY
OH TIpUINeJI CAMOCTOSITEIbHO, 1 fajk B 1853 r. [Phil. Mag. (4) 5, 393] cnoco6
MaTeMaTH4ecKoro pacyeTa, COXpaHAIOMUI CBOe 3HaYeHUe ellle U B HacTosIee
BpeMs. U3 Gosee cTapoil OCHOBHOM JUTEPaTyphbl MOTYT OBITH Ha3BaHBI CJie-
aywoiue paboThI:

O pa3spsizie 6aHOK:

B. W. Feddersen, Pogg. Ann., 103, 69, 1858%, 108, 497, 1859% 112, 452, 1861;

115, 336, 1862; 116, 132, 18624

Paalzow,Pogg. Ann., 112, 567, 1861; 118, 178, 357, 1863;

Oettingenv,Pogg. Ann., 115,513,1862;Jubelb. 269, 1874;

KIrchhoff, Pogg. Ann., 121, 551, 1864; Ges. Abh., 168;

L.Lorenz Wied. Ann., 7, 161, 1879.

OTHOCHTEeNbHO KOeGaHuit B pA30OMKHYTOM MHAYKIIMOHHOM IIPUGOpe:

Helmholtz H.v., Pogg. Ann., 83, 505, 1851; Ges. Abh., 1, 429.

B 3r0i1 paboTe 3aKi0YaeTcs B CKPLITOM BUJIE YK€ U TeOPHUS, XOTA 1 He IpH-
MeHeHHast IBHO K KAKOMY-Tu60 0co60MY ciiy4aio KoebaHuil.

T [1, C. 246].
2 [1, CC. 264, 272, 275].
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Helmholtz H.v., Ges. Abh,, 1, 531, 1869 .

Bernstein, Pogg. Ann., 142, 54, 1871.

SchillerN, Pogg. Ann., 152, 535, 1872.

2. CHayaza g oJIb30BaJICA I U30JIALKMM CYpry4om u T. 1. Ho 3aTem 4 Bce
Gonee ybexancs, 4To AJis BCEX ONMMCHIBAEMbIX 37I€Ch OIBITOB CYyXO€ JiepeBo
npencTaBiseT co00i BIIOJIHE JOCTATOYHYIO U30MALMI0. B mo3aHedmux pa6o-
Tax He ynoTPebJIsAICcsa HUKAKOH JPYTroi H30UPYOLINA MaTepral.

3. 51 Aymaro, 9TO XOpOlilee AeHCTBIE MHAYKIMOHHOIO MprOOpa MPOUCXOAUT
OTYaCTH TIOTOMY, YTO €ro HalpsDKeHHe HeloCPeACTBEHHO mepes pa3psiioM BO3-
pacraet oueHb ObICTPO. VI3 pasnMyHbIX MOOOYHBIX SIBJIEHUI 5 3aK/II0YAI0, YTO
IIpY TaKOM OBICTPOM HApacTaHWY HaNpshKeHVe IIOAHUMAETCA BbIIIe TOTO, IIPU
KOTOPOM HCKpa YKe IIPOCKaKWMBAeT, eC/IM HalpsKeHVe pacTeT MeJIEHHO, M ITO
TII03TOMY pa3psj HacTymaeT B 60jee KOPOTKOE BpeMsi ¥ SHEpTUYHee, YeM paspsg
CTaTU4eCKOro 3apsza.

4. Cp. ¢ 3TUMHM KPUBBIMU OJIM3KKME K HUM KPHMBble Pe30HAHCA, MOJy4eHHbIe
BbhepkHecoM 6oJiee TOYHBIM METOZIOM.

BjerknesV., Wied. Ann., 44, 74, 1891".

5. DTO 3aMevaHue B MOel TepBoi paboTe SICHO OKA3bIBAET, UTO 1 HUKOIZA He
IpencTaBysit cebe KoeGaHNs MOEro IePBUYHOTO MPOBOJHIKA BIIOJIHE PaBUJIb-
HBIMH ¥ JIOJTO MPOAOJDKAIOIIMMICS. BenuurHa 3aTyxaHus B IOC/IefHee BpeMs
O4eHb TIaTeNnbHO onpezeneHa boepkHecoM (Wied. Ann., 44, 74, 513, 1891). @ur.
7 [aeT mpescTaBieHre O KojeOaHUSX, IPOUCXOAANINX, COIIACHO AaHHBIM ero
OIIBITOB B IPOBOZHUKE, I006HOM HallleMy [IePBIYHOMY IIPOBOJHUKY.

\/\/\/\/
T

Duze. 7

6. B 3TOM MecTe B BBIYNCIIEHH S BKPajach POKOBas OMUOKA, HCKaXalolee
BJIMSIHUE KOTOPOU PacipoOCTPaHseTCsA ¥ Ha Mo3/Hemue PabOThI.

Emkocts C B dopmysne T= my PC/A 0603HauaeT KOJIMYECTBO 3JIEKTDPH-
T [1,C.292].
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O BECBMA BBICTPBIX BJIEKTPUYECKUX KOJIEBAHUAX

4eCcTBa, HAXO/sleecs: Ha OJHOM KOHIle KOJIeOJIOerocst IpoBOJHIKA, eCIIH
Pa3HOCTh MOTEHIMAIOB MeX/y 060MMH KOHIIaMHU paBHa efuHuLe. Eciu atu
KOHI[bI COCTOSAT U3 [IBYX, AaJIeKO APYT OT ipyra y/laleHHbIX IapOB ¥ Pa3HOCTb
NOTeHIMAJIOB MeX/y HUMH PaBHA eJUHNUIIe, TO MOTeHL[MAaJ KaXA0T0 U3 HUX
OTHOCHMTEJILHO OKPYaKIero NpocrpaHcTsa paBeH *'/,, a cle/l0BaTeIbHO,
Ha Ka)XZOM HaXOJUTCS KOJMYeCTBO 3JeKTPUUYECTBA, BEJIUUYUHY KOTOPOTO
MBI OyYUM B aOCONMIOTHON Mepe, ecii pa3feuM paguyc, U3MepeHHbIH B
CaHTHUMeTpaX, T. €. eMKOCTb IIapa, Ha 2. II03TOMY MBI [OJIKHBI NTOJIOXUTh
He C =15 cm, Ho C=15/2 cm. Ilepuop T osy4aeTcs TOTAA MeHbIIIe B OTHOIIIe-
HuM 1:y 2; TakuM 06pasom, Tenephb T = 1.26 CTOMUIITIMOHHBIX CEKYH/IBI.

Kak yxe 3amedeHo Bo BBenenuu, BrepBble Ha 3Ty OIMUOKY yKasas
A.Ilyankape (C.R., 111, 322, 1891).

7. Pe3ynbTaT 3TOT, IOXKaayH, BepeH, HO BBIBOJ, ero HemnpasueH. He roso-
pst yXKe O TOM, YTO B BBIYMCJIEHMH HY)XHO GbIJIO GBI MCIIPABUTD BBIIIEYIIOMSI-
HYTYI0 OIIKMOKY, 37IeCh He TPUHATO BO BHUMAHMe 3aTyXaHKe OT U3JIy4eHH s, O
KOTOPOM £ ellje He lyMaJl DY COCTaBJIeHUH STOM CTaTbU.

109



I'. P. T'epu
O nyyax 3/1eKTpUYecKor CUJIbI!

HemnocpecTBeHHO MOCJie TOrO, KaK MHe Y/aJI0Ch J0Ka3aThb, 9TO Jeki-
CTBHeE 3JIEKTPUYECKOT0 KoebaHusl paclpoCTPaHseTCsi B BUZie BOJHBI,
51 c/leJiaJl OTBITKY YCUJIUTh 3TO JIEUCTBYE U CeJaTh ero 3aMeTHBIM Ha
BONBIIMX PaCCTOSHUAX, TOMelas Bo30yXAaeMblil IPOBOAHUK B do-
KaJIbHOU JIMHUY O0JIHIIOr0 TapaboInIecKoro BOrHyTOrO 3epKaia. DTH
ONBITHI He Jajiy pe3yJbrara, IPU4YeM MHe CTaJio SCHO, 4TO UX Hey.a-
4a 00ycJIOBJeHa HEMOAXOJSUIMMHU COOTHOIIEHUSIMU MEXZAY AJTHHOM
ICTIOJIb30BAaHHON BOJIHBI, COCTABJIsBINEN 4—5 M, U pa3MepaMu, KOTO-
pble B JIy4IlleM ciydae s MOT MpUAATh 3epKauy. HenaBHoO s 3ameTn,
4TO OMUCAaHHbIE MHOKO PaHee OMbIThI JIEFKO MOTYT ObITh IIPOM3BeIEHbI
npyu KosiebaHUSAX, MPOUCXOAAMUX npuMepHo B 10 pa3 GwicTpee, T. e.
npu BoyHax, B 10 pa3 6oJjiee KOPOTKUX, YeM HCIONb30BaHHbIE paHee.
[TosTOMy 51 CHOBa OOpaTHJICA K NMPUMEHEHHWI0 BOTHYTOrO 3epKaja u
IOOUJICS 3HAYUTENIBHO JIYUIINX YCIeXO0B, YeM pacCYMThIBaj1. MHe yza-
JIOCh TIOJIYYUTh OTYETIUBbIE Ty YK INeKTPUIECKO CUITBI M TPOU3BECTH
P UX TIOMOIIX BCE BJIeMEHTAPHBIE OMbITHI, KOTOPbIE MPOU3BOASATCS
CO CBETOBBIMU U TEIJIOBBIMU JIy4YaMHU. DTH OINBITHI U ONUCHIBAIOTCA B
ZaJbHenIIeM.

IIpubopet

Merton mosyyeHHsi KOPOTKMX BOJMH ObLI COBEpIIEHHO MOAOOEH Me-
TOZy, TIPY HOMOIIY KOTOPOro BO30YKJalUCh M Gosee JAJTUHHbIE BOJHBL.
[IpruMeHeHHbII B ONBITAX IePBUYHBIN IPOBOAHUK ObUT yCTPOEH CIIeAyo-
M ob6pasom: npezcraBuM cebe (¢ur. 1 1 2 u ux oObACHEHUE B KOHIIE
1 [1, C. 183-192. Tam xce npugeden ucmounux: {Wied. Ann., 36, p. 769, 1889}].
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CTaThy) UWIMHAPUYECKOE MeJHOe TeJIo, AUaMeTPOM B 3 CM U JVIMHOH 26
cM. ITocepenyHe OHO pa3pe3aHo U CHabXXeHO MCKPOBBIM ITPOMEXYTKOM,
TIOJIIOCHI KOTOPOTr0 06pa3oBaHbl ABYMS CheprUyecKUMH [TOBEPXHOCTAMU
¢ paauycoMm B 2 cM. JIJiiHa MPOBOAHKMKA MPUOIM3UTENLHO PaBHSIACD T10-
JIOBHHE JITUHBI BOJIHBI, COOTBETCTBYIOLIIeH KOJe6aHUI0, BOSHUKAOIIEMY B
IPSMOM IPOBOZIE. YKe OTCI0ZIa MOXKHO OBLIO CZielaTh IPIMePHOe 3aKJII0-
YeHMe O BeJIMYMHe Nepuoaa KonebaHuil. Heo6XonuMo, 4ToObI MOMIOCHI
VICKPOBOTO IPOMEXYTKA YaCTO OTIIONUPOBBIBAIVCH U IIPENOXPAHAINCH
BO BpeMsI OIIbITA OT OOOYHBIX Pa3psA/0B, IPH KOTOPBIX KoseGaHUA BO3-
HUKATb He MOTYT. Bu/ ¥ 3BYK MCKp JIETKO MO3BOJIAIOT CYAUTh O TOM, Ha-
XOJWTCS JIM UCKPOBOY IIPOMEXXYTOK B Y/IOBJIETBOPUTENBLHOM COCTOSHUM.

100 cm
T 40cm

30

i

r 20

L
Ikt~

T
Tt

10

Due. 1 Duz. 2

Pa3psan' moaBopmiicss K 06eMM IOJIOBUHAM MPOBOJHMKA IPU ITOMOIIN
ABYX IPOBOJIOB, HOKPBITHIX I'yTTallepyeli; 3TW MPOBOJA [IPUIIAUBAJINCh
110 06e CTOPOHBI BOJIM3K HCKPOBOTO IPOMEKYTKa. B KadecTBe HHAYKTOPA
5 C yCIIeXOM IIPUMEHSUI BMeCTO OO0JIbIIOro anmapara Pymkopda MasneHs-
kui anmapat Kaitsepa [Keiser| u [lImuaTa [Schmidt], koTopblii mo3Bossin
HOJIyYUTb MeXy OCTPUAMH UCKPY ANMHOH 4.5 cM. AnnapaT NUTajCcs OT
TpeX aKKyMyJATOPOB, IpUYeM MeX/y LIapuKaMy [epBUYHOTO IPOBO-
JHUKA yAaBaJIOCh MOMYYUTh UCKPHI AJMHON 1—2 cM. Bo BpeMd OIBITOB

AJINHA UCKPOBOI'O IPOMEXYTKA COCTaBJIAIA 3 MMm.
1

{Cnosom «pa3spsd» Tepy 0603Hauaem nodeodumoe 8biCOKOe HANPSHCEHUE].
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[l 0OHApYKeHUS 3TeKTPUYECKOH CHJIbI B IPOCTPAHCTBE UCIOIb30-
BAJIVICh U B 3TUX OIBITaX MaJIeHbKYeE MCKPBI, CO3/laBaeMble €10 BO BTOPHY-
HOM IpOBOZiHKKe. VIHOIZIa B KadecTBe BTOPUYHOTO IPOBOAHUKA IIpHUMe-
HSJICA, KaK U paHee, KOHTYP, MOTYIIUI BPAIIaThCs B CBOEH IIOCKOCTU U
VIMEBIIKI Meprol KosebaHwii, IPUMEPHO PaBHbIi MIEPUO/Y TIEPBUIHOTO
IPOBOJHUKA. Paziyc KOHTypa COCTaBIIAN Tellepb TOJMBKO 7.5 CM; KOHTYD
OBLJI cHesIaH U3 MeHOH IPOBOJIOKY TOMIMHON B 1 MM. OfMH KOHell 1Ipo-
BOJIOKU OKaHYMBAJICA [OJMPOBAHHBIM JIATYHHBIM IIAPUKOM JUaMeTPOM
B HECKOJIbKO MHJUIUMETPOB, APYroi KOHel| ObLT 3a0CTPeH M MOr ObITh
yCTaHOBJIEH Ha OYeHb MaJIeHbKOM PACCTOSIHUM OT JIATYHHOTO IIIapyKa Py
IIOMOIIY MUKPOMETPUYECKOTO BUHTA, U30JIMPOBAHHOIO OT NPOBOJIOKH.
KoneuHo, 37iech 10Jy4anuch UCKOPKY TIMHOM JIUIIb B HECKOJIBKO COTBIX
MUJIJIAMETPA; NP HEKOTOPOM HaBbIKe yAAeTcsl OLleHWBAaTb MHTEHCUB-
HOCTb ITpOlLiecca He CTOJIbKO I10 JUIMHE UCKP, CKOJIBKO 110 UX SIPKOCTH.

KpyroBoil NpoBOAHHK SBJAETCA HENPUTOHbIM JUI IOMelleHWs B
doxkanbHOII IMHMK 3epKajia. [10aToMy GosbIias YacTh pabOoThI TIPOU3BOAIH-
J1ach C IPYTYIM BTOPUYHBIM IIPOBO/IHMKOM, YCTPOEHHBIM CJIEMyIOIM 00pa-
30M. JBe IPSIMBIX MTPOBOJIOKY JTMHOM 110 50 CM U IMaMeTpoM 5 MM ObUTH
YCTaHOBJIEHbI HA OTHO¥ MPSIMOIA, IPIYeM UX KOHIIbI, OOpallleHHbIe APYT K
IpyTY, HAXOAWINUCh HA PAcCTOSAHUM 5 cM. OT 3TUX KOHIIOB BeJIM JiBe IPOBO-
nok# (15 cM anuHOM, 1 MM IMaMeTpoM), HapasienbHble IpyT APYTY U Iep-
TIeH/IVKY/IIPHBIE K [IePBbIM IIPOBOJIOKAM; OHH IIPUKJII0YAJIUCh K ICKPOBOMY
IIPOMEXYTKY, YCTPOEHHOMY TaK e, KaK U B CJIydae KPyrOBOTO IIPOBO/IHHKA.
B HOBOM IIPOBOAHYKe NPUIINIOCh OTKAa3aThCA OT IeHICTBUA Pe30HaHca, KOTO-
PBIi 31ech BOOOIIe IPOSABNISIICA O4eHb ¢/1abo. Bbto 6bI Ipole MOMeCTHTh
FICKPOBOH ITPOMEKYTOK HETOCPeICTBeHHO MeX/Ty IIPSMBIMU IIPOBOJIOKAMHU,
HO B 3TOM CJIy4ae ObLI0 6b HEBO3MOXKHO HAOMIOAATH ero B pOKaIbHOM JIK-
HUM 3epKaJia, He 3aKpbIBasi CBOMM TeJIOM OTBepCTHSA 3epKaia. I1o 3Toii mpu-
4yHe 1 ObUIa BbIOPaHA KOHCTPYKLWS, ONIMCAHHAS BBILIE.

Ionyuenue nyua

EciM  MOMeCTUTh TIepBMYHBIA MPOBOAHUK B GOJBIIOM CBOGOIHOM
TIPOCTPAHCTBE, TO TIPK MIOMOIIK KPYTOBOTO MPOBOAHMKA MOKHO HAGMONATH
BOJIM3K HEro BCe Te ABJIeHKs, KOTOpble HabMOAaIICh MHOIO TIpU Gotee Mex-
JIeHHBIX KOJIeOaHUAX U GbUIM onucaHbl paHee. Hanborbliee paccTosiHye, Ha
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O MYYAX DIEKTPUYECKOU CUJIBI

KOTOPOM el1le HabJIoaJMCh ICKPbI BO BTOPUYHOM IIPOBOJIHUIKE, COCTABJISNO
1.5 M, a Ip1 BecbMa XOpOILIEeM COCTOSIHUM IIePBUYHOTO UCKPOBOTO IpOMe-
XKyTKa — ake 2 M. JleficTBHe MOKHO OBLIO YCHIIUTh, pacriofaras ¢ pOTHUBO-
TIOJIO}KHOY CTOPOHBI IEPBUYHOTO M3J/Ty4aTesIs Ha NMOAXOAALIeM PAaCCTOSHUN
IJIOCKYIO MPOBOZSAIIYIO CTEHKY, TapaJuleIbHyI0 U3ly4aTesnto. VIMeHHo, ecin
paccrosiHye ObLT0 04eHb MaJIO, IMO0 HECKOJIbKO NPeBbIIIaIo 30 CM, TO CTeHKa
OKa3bIBaJIa JIMLIb BPeHOe BIMAHNE; OHA CO3/laBajla 3HaYUTEIbHOE YCUIeHNe
npu paccTosHu 8—15 cM, MeHee 3HauKTe/IbHOE YCUJIeHYe TIPY PACCTOSTHUN
45 cM 1 He OKa3bIBajla HUKAKOTO BJIVSIHYSA IPY ellie OOJbIINX PACCTOSHUAX.
DTo siBJIeHVe MBI yKe 0OBSACHSIIN PaHee ¥ 3aKII0YUIIN U3 Hero, YTo TepBrY-
HBbIM K0JIe0aHHSAM COOTBETCTBYET B BO3ZIyXe BOJIHA, [OJIOBUHA ZTUHBI KOTO-
poit paBHa 30 cM. MOXHO OXuZaTh elne OOJBIIEr0 YCUIEHUs NPU 3aMeHe
IUIOCKOY CTEHKY BOTHYTBIM 3ePKaJIOM, UMeIoIM GopMy apaboInyecKoro
IWIMHAPA, GOKaJbHASA JIMHUA KOTOPOTO COBIa/aa Obl C OChIO IEPBUYHOTO
NpoBOAHMKA. EC/i BOTHyTOE 3epKasio A0/DKHO PaBUIbHO KOHLIEHTPUPOBAThb
JIy4H, TO BBITOHO ZieflaTh ero pOKyCHOe PacCTOSHYe BO3MOKHO MeHbIIVM.
Ecnu xe nelicTBre MPSIMOM BOJIHBI He ZIOJDKHO YHUUTOXAThCA OTP)KEHHOMH,
TO QOKyCHOEe pacCTOsHUE He JOJDKHO OBbITh MHOTO MeHBIIE, YeM YeTBEPTh
JUTMHBI BOMHBL [T03TOMY 5 BBIOpas GOKYCHOe paccTosHUe PaBHbIM 12.5 cM
Y W3TOTOBWJI BOTHYTOE 3€pKaJio, B3fIB LIMHKOBBIM JIUCT B 2 M AJIMHOW, 2 M
IIMPUHON U %5 MM TOJIIMHON U U30THYJI ero TpebyeMbIM 06pa3oM Ha Ziepe-
BSIHHOU paMe OIIpe/ie/IeHHOM KpUBU3HBL TakuM 06pa3oM, BbICOTA 3epKaiia
cocTaBnsiia 2 M, IMUPUHA ero otBepctust 1.2 M, ero rybuna 0.7 m. TlepBud-
HbI¥ IPOBOJHYK YCTaHABIIMBAJICA B cepenuHe (okanbHO# mauu. IIpoBorio-
KU, TIO/IBOZIVIBILIVIE Pa3psifl, NPOITYCKAINCh Yepe3 CTeHKY 3epKaja. MHIyKTop
¥l 3J1eMEeHTbI HaXO[IWJIMCh, TAKUM 00pa3oM, C3a/1 3epKajia U He OKa3bIBaJd
BpeIHOro BIMAHUA. Eciu Tenepb vccenoBath KoneGaHUs BOKPYT 3epKaiia
TIPY TOMOIIY BTOPUYHOTO IIPOBOZIHKKA, TO N033/I 3ePKaJia U COOKY OT Hero
He HabJIIO/IaeTCs COBEPILIeHHO HUKAKKX JIeHCTBHIA, B HAIIPABJIEHUH JXe OITH-
4eCcKOi OCH 3epKajla NCKPbI MOTYT OBITh 3aMedeHb! 10 PACCTOSHUI B 5—6 M.
VIcKpBI MOTYT HaOMIOAAThCA U Ha GOMBIIMX PACCTOAHUAXK, 10 9—10 M, ecrn
Ha NyTW BBIXOZAIIe! U3 3epKajia BOJMHbI YCTAHOBUTh NEpIeH/IUKYIAPHO K
HAIpaBJIeHNIO ee PaCIPOCTPaHeH sl IJIOCKYIO IPOBOAAILYIO CTEHKY. B 5ToM
CJly4ae OTPaKeHHbIe CTeHKOM BOJIHBI B HEKOTOPBIX TOUKAaX YCUJIMBAIOT NIPU-
XOZfILe BOJMHBL B pyrux jxe Toukax oGe BOMHBI OCIAGJISIOT APYT ApyTa.
IIpy moMomy MPSIMOJIMHENHOTO MPOBOJHMKA MOXHO HAOMOnaTh mepen
CTEeHKO! OTYeT/IMBble MAaKCUMYMbl 1 MUHUMYMBI, @ IIPX [IOMOIIY KPYTOBOTO
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HPOBOHMKA — MHTepdepeHIVOHHbIe SIBJIEHVs, XapaKTepHble IS CTOSTIUX
BOJIH, KOTOpbIe ObUIH ONMCAaHbI paHee. MHe yaaBasioch 0OHAPYKUTh YeThbIpe
Y37I0BBIX TOYKY, paclosiaraBiinecs y caMol CTeHKH U Ha PacCTOAHUAX 33, 65
1 98 cM ot Hee. Takum 06pa3oM, ¢ GOJIBIIUM TIPUOJHKEHEM MOXHO CYUM-
TaTh, YTO TIOJIOBKHA JJTMHbI BOJIHBI PABHSIACh 33 €M, a IepUoz KoJleOaH il —
1.1.10” ceK, ecJii CYUTATh, YTO CKOPOCTb PAaCIPOCTPAHEHUS paBHA CKOPOCTU
cBeTa. B MpoBosIOKax /IMHa MOTyBOJHBI paBHsIACk 29 cM. TakuM 06pasoM,
U IPU 3TUX KOPOTKUX BOJIHAX CKOPOCTb PAcpOCTpPaHeHUS WX B IPOBOJIO-
KaX I0JIy4aeTcsi HeCKOJIbKO MeHblIle, YeM B BO3ZyXe, HO OTHOLIEHHe 00enx
CKOpOCTell 0ueHb GJIM3KO K TeOpeTUYecKOMY 3Ha4eHHIO, DPABHOMY e[MHULIE,
Y OT/IMYAeTCA OT Hee MeHbIlle, 4eM IIPY HAIlMX ONbITAX C JVIMHHBIMY BOJIHA-
MU. DTO 3aMedaTe/IbHOe SIBJIeHNe Hy)K/IaeTCs B JaJlbHelIIeM n3ydeHnn. Tak
KaK sIBJIeHUs HAaOJIFOZIAt0TCS JIMIIb BOJIM3K ONTUYECKOH OCH 3epKaJia, TO MbI
MOXeM CKa3aTb, 4TO U3 3epKaJla BbIXOAUT 371eKTPUIecKUil JIyd.

Mlanee, S M3rOTOBHMJ BTOPOE BOTHYTOE 3€pKajo, BIIOJHE MOJ06HOe
[IepBOMY, W PACIOJIOXWI B HeM IPSAMOJMHENHbI BTOPUYHBIN NPOBO-
IHUK TakiuM 06pa3oM, 4ToObI 06e TIPOBOJIOKH, UMeBIIre 50 CM JITHHBI,
coBnagany ¢ GoKanbHON JUHNEH, a 06e IPOBOJIIOKH, BeAylIye K MCKpO-
BOMY IIPOMEXXYTKY, KpaTJaIlIMM IyTeM BBIXOWIH Yepe3 CTEHKY 3epKaJa,
OT KOTOPO¥ OHM ObLIM M301MpoBaHbl. TakMM 006pa3oM, UCKPOBOM IpO-
MEKyTOK HaXOZWJICS KaK pa3 C3a/ivl 3epKasia, 1 HabJoaaTeb MOT ycTa-
HaBJIUBATb €ro U PacCMaTpUBaTh, He UCKaXas PAaCpOCTPaHeHNs BOJH.
s mpepmoarai, 4ToO ecJik yCTPOMCTBO OyZeT ynaBIMBaTh Jyd, TO MHe
yIacTcs MPOCIeUTb ero Ha elle OOJNBIINX PACCTOSHUAX; 5 yOenuics,
4TO He omubcsA. B moMemeHny, KOTOPBIM 5 pacrosiara, MHe yAaBanioCh
HaOJII0/1aTh UCKPBI OT OJHOTO KOHIIA 10 Apyroro. Hauborbiiee paccros-
HUe, Ha KOTOPOM £ IIPOC/IeXUBAJ J1yd (IIPU 3TOM IIPUXOAUIIOCH OTKPbI-
BaTb /IBEPb), COCTaBsAIO0 16 M. CoryiacHO pe3ysIbTaTaM OIBITOB C OTpaXe-
HUEeM, ONKChIBaeMbIX HIKe, MOXHO OBbITh YBePEHHBIM, YTO B OTKPHITOM
IPOCTPAHCTBE UCKPBI MOTYT OBITh MOJYYeHbI TPU PACCTOAHUAX 10 20 M.
Ho a5 nanbHeNmuX ONbITOB TakKe GoJbline PacCTOSHUS He TPeOyIoT-
¢, a IPaKTU4eCKH YAOOHO, eCIy BTOPHUYHBIE HCKPBI He CIIUIIKOM CJIa0BI.
[TosToMYy 717151 GOJIBIIMHCTBA ONBITOB HANOOJIee TOAXOASAMNM PACCTOSHU-
eM sBiserca 6—10 M. Tenepp MblI nepeiifieM K MPOCTEHIIVM SIBI€HUAM,
KOTOpBbIE JIErKO MOTYT OBITh MOJIy4eHbl IPY MOMOIIM Jy4a. Bo Bcex ciy-
4asx, I7ie He CAeJIaHa ClenuasbHas OTOBOPKA, QOKaIbHbIe TMHUU 000HX
3epKaJjl Hy)XHO CYATaTh PACIIONOKEHHBIMU BePTUKAIBHO.
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IIpamonunerinoe pacnpocmparerue

Eciv Ha npAMOM, COenMHAIOLIEN 3epKaila, PacloIOXUTb NepIeHINKY-
JISIPHO K HaIpaBJIeHUIO JIy4ya 9KpaH U3 UHKOBOTO JIUCTA B 2 M BBICOTBI U
1 M mMpUHEBL, TO BTOPUYHBIE MUCKPBHI COBEPIIEHHO HcYe3aloT. CTONb Ke
TIOJIHYIO TeHb JlaeT IUPMa U3 CTAHHMOJIS WU T1030JI09eHHOM Oymaru. Ecim
aCCHCTEHT IepeceKaeT JIyd, TO BTODUYHBINA UCKPOBOM IPOMEXYTOK TeMHe-
€T, KaK TOJIbKO aCCACTEeHT BXOAUT B IIPOCTPAHCTBO JIy4ya, X CHOBA 3aropaet-
€51, KaK TOJIbKO OH OTTYZa BEIXOAUT. I30JIATOPEI He 3a[iepXKUBAI0T JIy4a, OH
NIPOHUKAET Yepe3 IePeBsAHHYI0 CTeHy WU [IePeBSHHYIO [IBepb, TaK YTO He
6e3 ymuBIIeHUS] MOJKHO HabJII0[IaTh BO3HUKHOBEHIE UCKDP BHYTPU 3aKpbl-
TOI KOMHaThl. ECM yCTaHOBUTD /Be TPOBOZAIME MUPMBI B 2 M BBICOTOU
1 1 M IKUPHUHON CUMMETPUYHO CIIPaBa U ¢JieBa OT Jiy4a (TlepIeHAuKyIAPHO
K ero pacnpoCTpaHeHuIO), TO OHY He OKa3bIBAIOT BJIMSAHUA HA BTOPUYHbIE
VICKDBI, €CJIM IIMPHHA 111eJd, 06pa3yeMoii MU, He MeHbIIle, 4eM OTBEpPCTHe
3epKat, 1. e. 1.2 M. Ecsiut 111eJ1b CiesiaTh yoke, TO MCKPhI 0C1abeBatoT ¥ TacHYT,
KOI7la IIMPYHA 1esy fesiaeTcst MeHble 0.5 M. ECi mvpyiHa ey czieiaHa
paBHOM 1.2 M, HO LIeJb PAacHoJIOXeHa COOKY OT IMPSAMOM, COefUHAOIE
3epKaJla, TO UCKPBI racHyT. Ec/ii BpamaTh ONTUYECKYIO OCh U3JTy4aroLero
3epKaJla BIIPaBO WY BJIEBO U3 II€PBOHAYAIBLHOIO IOJIOXEHUA IIPUMEPHO
Ha 10°, TO BTOpUYHbIe HCKPBI 0CIA0EBAIOT, IPK IIOBOPOTE PUOJIU3UTENBHO
Ha 15° onu racuyT. Eciu Jiyd MMeeT pe3kvie reoMeTpudecKkye rpaHUIbl, a
TEHb UX He VIMEeT, TO JI0JDKHbI HaOJII0/IaThCs ABJIEHNs], COOTBETCTBYIOIIME
rudpaknuy. OFHAKO MHe [IOKa He y/ianoch HaboaaTh MaKCUMYMOB U MH-
HYMYMOB Y Kpasi TeHU.

Ionapusayusa

U3 camoro crocoba mony4eHus Jyda MOXHO C IOJHOH ZOCTOBEp-
HOCTHIO 3aKJIIOYUTH, YTO JIy4 00pa3oBaH MONepeyHbIMU KoIebaHus-
MU ¥ fIBJISIETCS JIMHEHHO MOJISIPU30BaHHBIM B ONTHYECKOM CMBICIIE.
Ho MBI MOXeM MOATBEPAMTH 3TO M OombiTaMu. Eciu Bpamars npu-
eMHOe 3epKaJjio BOKPYT JIy4a, [I0Ka ero GpokaibHast JUHUS, a C Hell 1
BTOPUYHBIN IIPOBO/IHUK He PACIIONIOKATCS TOPU3OHTAIBHO, TO MOKHO
3aMeTHTb, YTO BTOPUYHBIE UCKPHI Bce Oosee u 6oJee ocnabeBarwr, a
IIpU TepeKpelieHHOM M0JI0XKeHUN 06erx (poKaNbHBIX JMHUI COBep-
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IIeHHO MCYe3al0T, aXKe eCIM IOMeCTUTD 3epKaJjla OueHb OIM3KO APYT
K Apyry. Oba 3epkajna UrpaloT posib MONAPU3aTOPA M aHAJIU3aTOpa
N0JISpU3allMOHHOTr0 annapara. 51 czenal BOCbMUYTOJbHYIO PAMKY B
2 M BBICOTHI ¥ 2 M LIMPUHBI U HAaTAHYJ Ha Hell MeJHble IPOBOJIOKU
B 1 MM TOJIIIMHBI, BCe TPOBOJIOKY ObLIX TMapajiielbHbl [PYT APYTY U
pacrosiaraauch 4epes Kaxzjele 3 cM. Eciu ycTaHOBUTH QOKasbHbIE
JVHUY 000MX 3epKaj MapaJijle]IbHO M PAClOJOXUTh MeXJy HUMHU
pelIeTKy, NepHeHANKYIAPHYIO K JIydy, TaK YTOObI HaNlpaBJieHUe IIPo-
BOJIOK OBIJIO NePIeHUKYNAPHO K HAalpaBieHUIo GpOKaIbHBIX JTHMHUH,
TO HaJu4Me pellleTKU He OKa3blBaeT BIMSHUSA HA BTOPUYHbIE UCKPHL.
Ecnu e pemeTka ycTaHOBJIEHA TakK, YTO ee IPOBOJIOKYU Tapajiesib-
Hbl (GOKATbHBIM JINHUAM, TO OHA IIOJTHOCTBIO 3a/iepXuBaeT nyd4. Ta-
KM 00pa3oM, B OTHOLIEHUHU NPOXOASALIEN SHEPruM pelleTKa BeJeT
cebs1 MOAOOHO TypMaJMHOBOW IJIACTHHKE, HEHMCTByIOIed Ha Ips-
MOJIMHENHO TOJAPU30BaHHBIA ONTHYECKUU Jyd. EcM yCTaHOBUTH
$oKanbHYI0 JMHUIO NMPUHMMAIONIETO 3epKaja TOPU30HTAJTbHO, TO,
KaK YKa3bIBaJ0Ch, BTOPUYHbIEe HCKPHI He BO3HUKAIOT. IIpu BHeceHUHU
peleTKH, MPOBOJOKK KOTOPOW BepTHUKAJbHBI UM FOPU30HTAJbHBI,
UCKDBI TaKXe OTCYTCTBYIOT. Ho eciy pemeTka yCTaHOBJIEHA TaKUM
06pa3oM, YTO ee IIPOBOJIOKU 06PA3yIOT C TOPU30HTAJIBIO Yroa B £45°
(BO3MOKeH JI0060i U3 3TUX BYX YIJIOB), TO BTOPUYHBIE HCKPbHI MOSIB-
nstoTcsA. O4eBU/HO, pellleTKa pas3jaraeT npuxozsiiee KojebaHue Ha
ZiBe KOMIIOHEHTHI U ITPOIyCKaeT JIULIb Ty, KOTOpas NepreHANKyIspHa
K HaIlpaBJIEHUIO ee IPOBOJIOK. DTa KOMIIOHEHTa 00pasyeT yrou B 45° ¢
doxanbHON MMHUEN BTOPOro 3epKaja U, OyAydH elne pa3 UM pasJo-
’KeHa, 0Ka3blBaeT BJIMAHNE Ha BTOPUUHBIN IPOBOAHUK. DTO SABIEHHE
BIIOJIHE NO/00HO BO3HMKHOBEHHUIO OCBEIeHUs TEMHOTO IIOJIA JBYX
IlepeKpellleHHbIX HUKOJIEN IPU MOMelleHUH MeXJy HUMU HajJjesxa-
M 06pa3oM OPUEHTHPOBAHHOM TYpMaJMHOBOW MJIACTUHKU. B oT-
HOIIEHWH NOJNAPU3aLUK CJefiyeT c/leaTh elle OAHO 3aMe4aHue: Ipu
IIOMOIIY CPeACTB, KOTOPBIMU MBI pPaclojaraeM B HACTOsIIee BpeMs,
BO3MOXHO UCCJIE/IOBATh TOJIBKO 3JeKTpUuecKyto cuiy. HecoMHeHHO,
4TO ee KosebaHUA (IPU BEPTUKAJIbHOM PACIOJIOXEHUH MePBUYHOTO
IIPOBOJJHUKA) IPOUCXOAAT B BepTUKAIbHOM IIJIOCKOCTH, IPOXOAAIIei
Jyepe3 JIy4, U OTCYTCTBYIOT B TOPM30HTAJIbHON. COIJIaCHO aHHBIM,
NOJIy4YeHHBIM NIPU U3y4YeHUU MeJlIeHHO MeHAIUMNXCA TOKOB, He MO-
XeT ObITh HUKAaKUX COMHEHHH B TOM, YTO 3JIeKTpUUYecKue KoIebaHusa
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CONPOBOXAAIOTCA KONeOaHMAMM MAarHUTHOW CHJIBI, pacIoJararo-
IMUMUCA B TOPU3OHTAJIbHOU IJIOCKOCTH, IPOXOASALIeN yepe3 JydY, U
OTCYTCTBYIOIIMMHU B BepPTHKaIbHOH MockocTu. Takum o6pa3om, mo-
JISIPU3AL¥SA Iy4a COCTOUT He B TOM, 4TO KOJIeGaHU A IPOUCXO/AT JIULIb
B BePTUKAJbHOU NIJIOCKOCTH, HO CKOpee B TOM, YTO B BEPTUKAJIbHOU
IJIOCKOCTU BO3HUKAIOT dJIeKTPUYECKUe, a B TOPU30HTAIbHON — Mar-
HUTHBIe Kose6aHus. [I03TOMy BOIIPOC O TOM, B KaKO! U3 IJIOCKOCTeH
IPOUCXOAAT KoJleOGaH! A HAllero Jiy4a, He MOXeT ObITb pelleH 6e3 yKa-
3aHM, 0 KAKUX KOJIeOAHUAX U/IeT pedb: 3JIeKTPUIECKUX UM MarHUT-
HBIX. DTUM U 00bSACHsAETCS 6e3Pe3yNIbTaTHOCTb CTapPhIX ONTUYECKHX
IVCKYCCHUI, HA YTO BIepBble OTUeTIMBO yKa3aa Konauek!.

Ompasxcenue

MBI yXe JoKa3aJIi OTpakeHre BOJIH OT IPOBO/AIIMX IIOBEPXHOCTe,
Habronas uHTepdepeHIUI0 majawIeil 1 OTpa)kKeHHON BOJIH; KpoMe
TOTO, OTPa’KeHUe ObIJIO UCIOIb30BAHO MPU KOHCTPYKIIMU HAIIEro BO-
THYTOTO 3epKaJa.

Tenepb MbI MOXeM 00e CUCTeMbI BOJIH OT/IeJIUTh PYT OT Apyra. CHa-
YaJia s HOCTaBUJI B GOJIBIIIOM [IOMelleHN U 062 BOTHY THIX 3epKaJia oM
TaKUM 06pa3oM, YTO UX OTBEPCTHS ObLIM 0OpalieHbl B OIHY U TY e
CTOPOHY, @ UX OCU IlepeceKaich B TOYKe, y/laJleHHON OT 3epKaJl IpH-
6mu3uTeNbHO Ha 3 M. [IpM 3TOM MCKPOBOM NPOMEXYTOK B IIPHEMHOM
3epKajle 0CTaBaJCsA TEMHBIM. Jasiee, 51 yCTAaHOBHUJI IVIOCKYIO BEPTUKATIb-
HYIO CTEHKY M3 [IHHKOBOTO JIUCTA B 2 M BBICOTBI U B 2 M IIMPUHBI B TOY-
Ke IepeceyeHus Oceil 3epKaJi, IpudeM OHa CTOsIa NepPIeHANKYIIAPHO K
GuccekTpuce yria, 06pa3oBaHHOro ocsiMu. [Ipy 3TOM B IpUeMHOM 3ep-
Kajie 51 HabJ0aJ MHTeHCHBHBIA UCKPOBOW TOTOK, BbI3bIBAEMBIN JTy-
YOM, OTPAXKEHHBIM OT CTEeHKU. VICKPBI MCYe3aI0T IIPH IOBOPOTE CTEHKU
BOKPYT BepTHKaJIbHON OCH IPUMEPHO Ha 15° B Ty UJIM APYTYIO CTOPOHY
U3 [IePBOHAYAJIBHOTO TOJIOXEHUS; TAKUM 00pa3oM, OTpaXKeHHe fABJIS-
eTCsl IPaBUJIbHBIM, a He AU Py3HbIM. ECiu yIanaTh CTeHKY OT 3epKal,
COXpaHss TOUKY IepeceyeHusl UX Ocell Ha TOBEPXHOCTU CTEHKHU, TO UC-
KpBbI MeJIIEHHO ocabeBaroT. MHe yz1aBanoch 06HAPYXUTb UCKPBI TPU
yZlaJieHNH CTeHKY Ha 10 M OT 3epKaJl, TaK YTO BOJIHBI IIPOXOAUIIH ITYTh B
! F.Kolacek. Wied. Ann., 34, p. 676, 1888.
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20 M. DTOT c110CO6 € yCrIeXoM MOXeT IPUMEeHATbCA /7151 CPaBHEHU s CKO-
POCTH pacIpocTpaHeHus B BO3AyXe ¢ APyruMu (6osiee Me/ITIeHHBIMM)
CKOPOCTSIMU PaclIpOCTPaHeHus, HalpuMep B Kabeue.

[lns monydeHWs OTpa)keHWUs Jyded NpU yIJie NafeHus, 3HA4u-
TeJbHO OTJIMYAIONIEMCS OT HYJsA, 1 HANPaBIJI JIy4 MapaJijielibHo CTe-
He KOMHAaTbl, B KOTOPO! MMeJach JBYCTBOpUaTas ABepb. B cocenHel
KOMHaTe, B KOTOPYIO BeJla 3Ta /iBepb, s yCTAHOBHJI TPUEMHOE 3epKaJio
TaKUM 06pa3oM, 4TO ero ONTHYecKas OCh IPOXOAUIIA Yepe3 CepeIuHy
IIBEpH U TepeceKaach C HalpaBJeHreM MePBHYHOrO JIy4a MOJ YIJIOM
B 90°. Eciiu Tenepb [IOMECTUTb B TOYKe [lepecedyeHusl BepTUKAIbHYIO
IJIOCKYI0 IIPOBOZAAIIYIO CTEHKY, 06pa3yIoNIyIo KaK C Iy40M, TaK U 0ChbIO
MIPUEMHOr0 3epKaja yribl B 45°, TO BO BTOPHYHOM MPOBOJHUKE BO3-
HMKAIOT UCKPBI, He MCYe3alolIye jaxke IPY 3aKpbIBaHUU ABepu. Eciu
OTPaXXaIOI[YI0 CTEeHKY IOBEPHYTh MPUMepHO Ha 10° U3 IMpaBUIBHOTO
IIOJIOKEHH S, TO UCKPBI racHyT. ClieloBaTeIbHO, OTPaXkKeHue SABIAEeTCS
IPaBUJIbHBIM, IPUYEM YIJIbI Ta/IeHUs ¥ OTPaKeHUs PaBHbI IPYT APYTY.
[lst foKa3aTeNnbCTBa TOTO, YTO MyTh PACIPOCTPAaHEeHUs BO3MYIeHHUs
OT MCTOYHMKA K IIJIOCKOMY 3epKaJly ¥ OTTy[a KO BTOPUYHOMY IIPOBO-
IHUKY COBIaZaeT C OMMUCAHHBIM, JOCTATOYHO IOMECTHUTH B Pa3JIHYHbBIX
TOYKaX 3TOTO MyTH SKPAaHUPYOIIY IO mupMy. IIpr 5TOM BTOPUYHBIE UC-
KpBbI BCEIZla UCYe3al0T; HO IPY IIPOM3BOJILHOM PACIIOJIOXEeHUHU IUPMBbI
B IPYTHX 4aCTAX KOMHATHI OHA He OKa3bIBaeT HUKAKOT0o BIUAHUA. IIpu
IIOMOIIIH KPYTOBOTO BTOPUYHOTO TPOBOAHUKA MOXKHO OTPe/ieIUTh pac-
TI0JIO}KeHYe BOJTHOBOH IJIOCKOCTH B JIyde; OHA OKa3bIBAeTCs MepHeH/ -
KYJISIPHOM K JIy4y KaK IepeZi OTpa)KeHUeM, TaK U I10CJie Hero; TaKuM 06-
pa3oM, Ipu OTPakeHNU! BOJHOBAA IJIOCKOCTb OBOpayKBaeTcs Ha 90°.

Mo cux mop ¢okanbHble JUHUM 3epKajd ObUIM BEPTUKANbHBI W,
C/IeZI0BATeNbHO, MIOCKOCTh KOJeOaHWid (3JeKTPUYecKOM CHibl) Oblia
TepreH/IMKY/IspHA K IUIOCKOCTH TafieHus. JIis MOJydeHHs OTpaKeHus,
IIpU KOTOPOM KoJlebaHUs JieXaT B IIIOCKOCTH TaZieHUs, s PACIIONIOXII
doxanbpHbIe IMHUY 0OOUX 3epKasl TOPU30HTANIBHO. [1py 3TOM 5 HabIo-
JlaJi Te e SIBJIHUs, YTO ¥ PaHblIile, IPIIEM Pa3Inydusi B UHTEHCUBHOCTU
OTPaKeHHOTO Jiyya B 000MX Cly4asix 0OHApyXUTh He yaanoch. Eciu xe
¢oxanpHas TUHKUA OJHOTO U3 3epKajl BePTUKAJIbHA, a APYroro — ropu-
30HTaJIbHA, TO BTOPUYHbIE MCKPbI He HabozaroTcs. Takum 0Opasom,
TIpY OTPaKeHNU He IMPOMCXOAUT M3MeHeHWsl HaKJIOHA IJIOCKOCTH KoJle-
OaHMi OTHOCUTENIBHO IJIOCKOCTH NaZleHus, 110 KpaiHell Mepe, Ui IBYX
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ee TOJIOKeHUH, PACCMOTPEHHBIX BhIlle. B 001ieM ciydae 3TO yTBepK/e-
HHe MOXeT OKa3aThCA HeBepHbIM. [IMeHHO, OCTaeTcsi HeBbICHEHHBIM,
COXpaHsAeT JIX JIyd II0CJIe OTPAXKEeHWUA NPAMOJIVHENHYIO MOJIAPU3ALUIO.
WnTepdepeHnus, BO3HUKAIOMAA ITepell 3epKaJoM, IZie MepeceKarTcs
obe crcTeMbl BOJH, /latolasi XapaktepHblie 3Q(eKThl B KPYTOBBIX TIPOBO-
IHUKAX, BO3MOXHO, IO3BOJIUT PELIUTh XOPOIIO U3BECTHbIE ONTUKAM BO-
HPOCHI OTHOCUTENILHO N3MeHeHHH (a3bl M aMIUTUTY/IbI IPU OTPAsKEeHHH.

YKaxeM ellle ONBIT Ha/i OTpa)keHHWeM OT 3JeKTPUYecKd aHW30TpOIl-
HbIX IIOBepxHOcTell. O6a 3epKasa ObLIM YCTAHOBJIEHBI, KaK B IEPBOM U3
OIBITOB C OTPa)KeHHeM, HO IIPOTUB HUX B Ka4eCTBe OTPaKkalolliell CTeHKU
CTaBWJIACh YIIOMSAHYTas BbIIIe pelleTKa U3 NapajelbHbIX MeJHBIX IIPO-
BOJIOK. OKa3aj0ch, YTO BTOPUYHbIE UCKPBI NOTaCalOT, eCJId TPOBOJIOKU
TlepeceKaroT HalpasJieHye KoJeOaHui O PSAMBIM YIJIOM; eCJI Xe IIpo-
BOJIOKY MapasuieibHbl HANIPaBJIEHUIO KOJeOaHuiA, TO UCKPBI 3aTOPAKOTCS.
Takum 006pa3oM, aHAJIOTUsI MEX/y Hallledl pPeleTKoN U TYpMaJnHOBOW
IJIACTUHKOM COXpaHsAeTcs JIUIIb [Ji MPOXoAsdllel dyacty ayda. Hempo-
XOJAIas YacThb IOIVIONAeTCS TYPMaJVHOBOM IJIACTMHKOM, HO OTpa)a-
eTcsl Hamel pemrerkoiil. Eciim B mocieiHeM OMbITe CKPeCTUTb (POKab-
Hble JIMHUU 000MX 3epKaJl, TO MPU OTPAXKEHUU OT U30TPOIHOM CTEHKU
BO BTOPUYHOM NPOBOJHMKE MCKPBI He BO3HUKAIOT. Ho 51 ybenumscs, 4To
MOXXHO IIOJIYYUTb UCKPHI IIPU OTPaK€HUU OT aHU30TPOITHOM NPOBOJIOY-
HOWl PeIleTKH, ecily YCTaHOBUTH MOCJIEHIO TaK, YTOOBI ee IIPOBOJIOKU
006pa3oBbiBajK € 06erMu GOKATBHBIMU JUHUAME YTOJ B 45°. OGbsicHe-
HYe 3TOT0 OIIbITa OYeBU/IHO U3 NIPeJbIAYIIUX PaCcCyXJeHn .

Ilpenomnenue

[s vccnenioBaHUsl BOMPOCA O TIPEJIOMJIEHHM Jiyya MpU Tepexofie
€ro 13 BO3/lyXa B APYTYI0 M30JMPYIOLIYIO CPeNy S U3TOTOBUJ OOJBIIYIO
NpU3My U3 TaK Ha3blBaeMO TBepAoi cMosbl (acdanproobpasHas mac-
ca, Hartpech). CeyeHue mpu3Mbl IPEACTaBIISIO PaBHOOEAPEHHBIH Tpey-
TOJIbHUK, ZJIHA CTOPOH KOTOPOTO cocTaBysiia 1.2 M, a MpeIoMIIAIONINI
yron 6bu1 61130k K 30°. BicoTa Bceil MPHU3MbI, TpeioMiIsiiolee pebpo
KOTOPO# ObLJIO BEPTHKAIbHO, cocTaBisiia 1.5 M. Tak Kak mpu3Ma Becu-

1 Cwm. Wied. Ann., 34, p. 155, 1888; 34, p. 551, 1888; a maxace cmamuio «O6 anexmpoduna-
Muueckux 8onHax 8 803dyxe u ux ompaxcenuus [1, C. 156].
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J71a 0KoJIo 1.2 T, a TOTOMY ee TPYAHO ObLIO MepeMelIaTh, S U3TOTOBUI ee
U3 Tpex IOJIOKeHHBIX JIPYT Ha Apyra yacteii mo 0.5 M BbICOTOH KakAas.
Macca HanuBanach B JiepeBsiHHbIe AIIMKY; TaK KaK OHU He NpensATCcTBO-
BaJIY OIBITAM, Macca U3 HUX He BbIHUMasach. IIpu3Ma ycTaHaBIUBaIaCh
Ha TOZICTaBKe TaKUX Pa3MepoB, YTO CepefrHA MpeJoMISIomero pedpa
OKa3bIBaJIaCh HA OHOM BBICOTE C IEPBUYHBIM U BTOPUYHBIM UCKPOBBIMU
IpOMeXXyTKaMH. ITocsie TOro Kax f ybemwscs, 4To IpeoMyeHre Cylie-
CTBYeT, X IPUMEePHO OLIeHWJI ero BeJIMYKHY, 51 IPOU3BeJI CIe[y O] OMbIT.
U3nyyaroee 3epKajo OblIO YCTAaHOBJIEHO HA PACCTOSHUM 2.6 M OT IIpH-
3MBbI IPOTHB OZHO# 13 ee MPeOMJISIONINX OBEPXHOCTel TaKMM 06pa3oM,
YTO CpefHss JIMHUSA JIyya 110 BO3MOXHOCTH COBIIAZiaza C [eHTPOM Tsixe-
CTU IIPU3MBI, a MIPeJIOMJIAIOIAsA HOBEPXHOCTb COCTABIIANA C JIyYOM YroJ
B 65° (c4MTasA CO CTOPOHBI, IPOTUBOIIOJIOXKHOM NIPeIoMJISAIoNeMy pebpy).
Y npenomnsomero pe6pa NpU3Mbl U y IPOTUBOIONOXHON ee MOBepX-
HOCTH OBUIM YCTaHOBJIEHBI /iBe NPOBOZAIIME LIMPMBI, UCKIIOYaBIINE
BO3MOXHOCTb PAaCHpPOCTPAHEHHUS Jiyya 0 KaKOMy-JIMOO HaIlpaBJIeHUIo,
TOMUMO Hpu3Mbl. CO CTOPOHBI BHIXOZSIIErO JIyya Ha MOJy ObUI ONKCaH
Kpyr paguycoM 2.5 M, LeHTP KOTOPOTO COBNazjaj C LEHTPOM TSXKeCTH
npu3Msl. ITo 3TOMy Kpyry U NepeMelasoch IpHIeMHOe 3epKaJo, IpuieM
ero OTBepCTHe Bceraa Op110 06paleHo K eHTpy Kpyra. Eciii ycTaHOBUTS
3epKajio Ha MMpOJOJKeHUH HalpaB/leHus NaJalolero jy4a, TO UCKpPhI B
HeM He II0JIy4aloTcs; CjlejloBaTeIbHO, B 3TOM HalpaBJleHU! Ipru3Ma fiaeT
TeHb. HO MCKPbI BO3HUKAIOT IIPH IepeMeleHNH 3epKaja K OCHOBAHMUIO
TIIPU3MBI, TPIYeM Hayajlo UX BO3HUKHOBEHUS HAOJIOZiaeTcsl IIpU cMelre-
HMU 3epKajla U3 BBIIIEYKa3aHHOTO IOJNOXeHUA Ha 11°. B manbHelmem
MHTEHCUBHOCTb UCKDP BO3pacTaeT 710 yIja I0BOpPOTa, paBHOro 22°, a 3a-
TeM CHOBa HauMHaeT yMeHblIaThbcs. ITociiefHue enBa 3aMeTHbIe MCKPBI
HabJII0AI0TCs TIPK yIJie oBOpoTa mprbau3uTensHo B 34°. Eciu ycra-
HOBUTH 3ePKaJIo B HAIpaBJeHNUH, COOTBETCTBYIOIIEM HANOOIbIIEMy BO3-
IeHCTBUIO, U yAJIATh ero OT IPU3MBI 110 PaflyCy Kpyra, TO UCKPbI MOTYT
OBITH TPOCIIEXEHbl HAa PACCTOSHUM 5—6 M. ACCHUCTEHT, CTaHOBAIIMICH
Tnepes NPU3MOM WUJIU €334 Hee, BbI3bIBAET IIOTYXaHMUE UCKp; 3TO HOKa-
3bIBaeT, YTO JIy4 IPUXOAUT KO BTOPUYHOMY IIPOBOJHUKY uepe3 IIpU3MY,
a He KaKUM-JK00 ApyruM MyTeM. B nasnbHeiimem ONBIT OblLT MOBTOPEH
IIpY HeM3MeHHOM PacCIIONIOXeHUY IPU3MBI, HO IIPY TOPU30HTAIbHOM II0-
JI0XXeHNU (OKANbHBIX JIMHUM 0001X 3epKajl. [Ipy 3TOM HUKaKUX N3MeHe-
HUH He HAOJIOAAIO0Ch.
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O MYYAX DIEKTPUYECKOU CUJIBI

[TpenomnsmomeMy yriy B 30° 1 OTKJIOHEHUIO B 22°, IPUOIU3UTEb-
HO COOTBEeTCTBYIOIeMy MUHUMAaJIbHOMY OTKJIOHEHHIO, OTBeYaeT MOKa-
3aTeJsib IpeJoMJyeHNs, paBHbIA 1.69. ONTHYeCKUl I0Ka3aTesb NPeioM-
JIeHU s 171 CMOJIMCTBIX TeJ JieXUT Mexay 1.5 1 1.6. HeTouHOCTb Hamux
M3MepeHNH 1 HeJJOCTaTOYHAas YUCTOTA UCII0JIb30BAHHOIO BelllecTBa He
MO3BOJIAIOT IPUNHUCATh 3TOMY PACXOXIEHUIO CKOJbKO-HUOYAb Cyle-
CTBEHHOTO 3HadyeHuq'.

HccnenoBaHHOe HaMU fIBJIeHHMe Mbl Ha3BajlU Jy4YaMU 3JEeKTpH-
4ecKo# cuibl. [ToXkanyi, X MOXHO OblJ0 ObI Ha3BaTh CBETOBBIMU
Jy4aM# ¢ 09eHb GOJbIION ANKMHOW BOJMHBL IIo KpaiiHeil Mepe, MHe
Ipe/CTaBJAeTCS BeCbMa BePOSITHBIM, YTO ONMCAHHbBIE ONBITHI JOKa-
3bIBAIOT UAGHTUYHOCTh CBeTa, TEMJIOBBIX Jy4Yel U 3JeKTPOJUHAMU-
4eCKOr0 BOJTHOBOTO /IBY)KEHHUA. Sl AyMar, 4TO Temepb CMeJI0 MOX-
HO KCIIOJIb30BaTh BCe MpeMMYIecTBa, KOTOpble ZONMYyIeHWe 3TOMN
U/IEHTUYHOCTH aeT KakK JJIf ONTHKHU, TaK U ANA y4eHUs 06 3Jex-
TpUYecTBe.

Hosacnenusa PUCYHKAM

Jlns1 06ierdeHus IOBTOPEHUSA U PACUIMPEHH 3TUX ONBITOB 5 IIPH-
BOXKY Ha ¢ur. 1 u 2 cxemaTryeckue n300pakeHU st UCTOJTb30BAHHBIX
MHOM annapaToB, He IpeTeH/[ys Ha UX AOJTOBEYHOCTh, a OLleHNUBAS
UX JIIIb C TOYKU 3PeHUs yA0OCTBA BOCIPOU3BENEHUS ONMUCAHHBIX
Bhle onbiTOB. Ha ¢ur. 1 B pa3pese u niaHe u3obpa)keHO BO36YX-
faolee 3epkajo. M3 ¢purypel o4eBUAHO, 4YTO OCHOBA 3epKaja CoCTO-
UT U3 IBYX FOPU3OHTAJbHBIX paM mapabonnyeckoir popmsl a, moa-
Jlep>KMBaeMblX 4eThIPbMS BePTUKAJbHBIMHU CTOHKaMH b, KOTOpbIe
IpUKpeNJeHbl K paMaM BUHTaMH. OTpaskalomuii IUCT 3aKaT MeX/y
paMaMH¥ U CTOHKaMM U NPUKpeIJIeH K HUM OOJIbIINM KOJUYeCTBOM
BUHTOB. CTOWKHU BBIXOAAT 3a Ipefesbl JUCTA CBEPXY U CHU3Y, UTO
obyeryaer nepeHocKy 3epkaia. Ha ¢ur. 2 a usob6paxeHo ycTpOHCTBO
MepBUYHOTO MPOBOJHUKA B YBeJM4eHHOM MaciuTabe. O6e MeTasiu-
YeCKHe YaCTU C TPeHUEeM BXOJAT B ZBe T'MJIb3bI U3 TOJICTOW Oymarw,
OKpYy>XeHHble Pe3MHOBOM JIeHTOH. B CBO10 04epesab 5TU TUIb3HI yKpe-
NJIeHbl Ha [iolleyKe IPY MOMOIIY YeThIpex MO/CTaBOK U3 Cypryda, a

1 Cm. npumeuanue 2 6 Konye cmamou.
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TEHPUX Pynosnb® I'EPL

IoleyKa NMPUKpeIJieHa K pelike, CBI3aHHOM C OCHOBHBIMHM paMaMu
3epkaia (dur. 1). [ToaBoAsIKe MPOBOZA, 3aKII0YeHHbIE B TyTTAIep-
4y, BXOASAT B [IBe IbIPOYKY, IPOCBEPJIeHHbIE B AaPUKaX HePBUYHOTO
MPOBOJAHKMKA. DTO YCTPOUCTBO obecreynBaeT HEOOXOAMMYIO TOJ-
BIDKHOCTh OTZAEJIbHBIX 4acTeil mpubOpa U MOXeT ObITh B TeueHUe
HECKOJIbKMX MUHYT pa300paHO U BHOBb COOpaHO, uTO TpebyeTcs B
CBA3K C HEOOXOMMOCTBIO YaCTOM MOJUPOBKY IIAPHUKOB HCKPOBOTO
npomexyTka. Tam, rje MoABOASALINE IPOBOAA MPOXOAAT Yepes3 3ep-
KaJio, B polecce pa3psAaa BO3HUKAeT ronyboBaroe cBeyeHue. Jns
yCTpaHeHUs ero BO3AeNCTBUSA Ha NCKPOBOW MPOMEXYTOK (TIOJ BIHS-
HIEM CBedeHUs BO3HHUKHOBeHMe KoebaHuil 3aTPyAHseTCs) NpuMe-
HSeTCs mupMa S, c/lelaHHas M3 TIaAKOW JepeBsHHOM MIaCTHHKU.
Hakonern, Ha ¢ur. 2 b n306paxeH BTOPHYHBII UCKPOBOII POMEXY-
TOK. O6Ge yacTu BTOPMYHOTO IPOBOJHIKA YKPEIJIeHbl Ha peiiKe mpu
IIOMOIIY CYPTryYHBIX MOACTABOK M Pe3UHOBOM JieHTbl. OT BHyTpeH-
HUX KOHI[OB 00eux 4acTeil UAYT OTBOAsAIIME IPOBOJA, 3aKJII0UEH-
Hble B CTeKJISIHHbIe TPYOKHU, MPOXOAsIie Yepe3 3epKaio u Npubiu-
Xaromuecsi Apyr K Apyry. Ha KoHIle BepXHero npoBozia HaXO[UTCA
MaJileHbKUIl JaTyHHBIH mapuk. K KOHIy HUXKHEro mpoBojAa Mmpurma-
SIH KyCOYeK 4acoBO# MPYXUHBI, HECYIUII BTOPOil ONIOC — MeZAHOe
octpue. OcTpre CO3HATENBHO CZeIaHO U3 Hojiee MATKOTO MeTaJa,
4eM IMapuK. be3 3Toil MpejoCTOPOKHOCTH OHO JIETKO BJIaBIUBAETCS
B IIAPHUK, U MaJleHbKHe MCKPBI, BO3HUKAIOLIKE B 3TOM yri1ybJeHuH,
YCKOJIB3AIOT OT HabmozeHus. Ha pucyHke BUAHO, KaKUM 06pa3om
OCTpHe IepeMelaeTcs NPy NOMOIY BUHTA, HA)XMMAIOIIEro Ha Ipy-
XMHY, HO M30JMPOBAHHOIO OT Hee CTeKJISHHOW MIacTHHKOU. CBO-
eoOpa3HbIil U3rub MPYXUHBI CAeJaH AJS TOTO, YTOOBI JOCTUYD He-
3HAUUTeJIbHBIX lepeMelleHi OCTPHS, KOTOpble He MOTJIU Gbl ObITH
MOJIyYeHbI IPU YIOTPe6IeHNH OHOTO JTHUIIb BUHTA.

HecoMHeHHO, ONMUCaHHbIe alapaTbl MOTYT OBITh 3HAYUTEJb-
HO M3MeHEeHbI, IPUYeM 3TU N3MeHEeHUs He YXYAUAT Pe3yabTaToB
oneita. ITo ApyxeckoMmy coBeTy s HpobOBajl 3aMeHUTH HUCKPO-
BOI1 IPOMEXYTOK BO BTOPUYHOM IIPOBOJAHUKE YYBCTBUTENbHOH K
TOKY JATyIIeYbeil JTaNKO#; 0JHAKO 0Ka3aJoCh, YTO 3TOT CIOCODO,
CTOJIb YYBCTBUTENbHBIN B JPYTUX ONBITAX, HEe IPUTO/I€H B JAHHOM
cnydael.

I Cm. npumeuanue 3 6 KOHye cmamoi.
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O MYYAX DIEKTPUYECKOU CUJIBI

IIpumeuanus, cdenannsie I. Tepyem 8 1891 .

1. B. Kenur (Konig, Wied. Ann., Bd. 37, S. p. 651, 1889) yka3zaJ, 4To Mex-
Ay OTpa’KeHHeM 3JIEKTPUYEeCKUX BOJH OT Halllell pelleTKH W OTPa’KeHUeM
MOHOXPOMAaTHYeCKOTO CBETa OT II0OBEPXHOCTH JUXPOUTHYECKOTO KPHCTAJIIA
cymecTByeT GoJiee NMOJHAA aHAJOTHA, YeM aHAJIOTUA, YKAa3aHHAsA B TEKCTe.
KeHur ykasan Takke Ha CBSI3b MeX]y AeHCTBHEM Hallell peleTKH 1 U3BECT-
HBIMU NOJIPU3YIOMIMY CBOMCTBAMY ONTHYECKUX PelIeTOK.

2. Onusep Jlomx u ToBapA MOKa3aay, YTO MOXHO HabGMIOAATh [IPeIoMIIe-
HYe U KOHI[EHTPALUIO 3JeKTPUYECKUX JIydeldl MpU MOMOIIK GOJBIINX JUH3
(Lodge a. Howard, Phil. Mag., 27, p. 48, 1889) [1, C. 375].

3. B HacTosiiee BpeMs YAaJoCh Pa3NUYHBIMU CcIocobaMu ocyiie-
CTBUTh OODBEKTHUBHOEe HAGNIOfeHWEe ONUCHIBAEMBIX fABJIEHUI. Pur-
tepy (R. Ritter, Wied. Ann., Bd. 40, S. 53, 1890) yzmaiock HCIOJIb30-
BaTh JjArymeubio janky. Jparymuc (Dragoumis, «Nature», 39, 548,
1890) wucmonb3oBan reiiciepoBy Tpy6Ky. Boabiuman (Boltzmann,
Wied. Ann., Bd. 40, S. 399, 1890) [1, C. 385] npeasioxun BecbMa ynoOHbI
MeTOZ, B KOTOPDOM HCIOJIb3YeTCs 3JIEKTPOCKOI C JIUCTOYKOM. KiemeHuny
(Klemenci¢, Wied. Ann., Bd. 42, S. 516, 1891) ucnonb30Baj TepPMO3TEMEHT.
BecbMa HarsAQHBIA U U3SIIHBIA MeTO TIpeasioxeH PyGeHcoM i PuttepoM
(H. Rubens u. R. Ritter, Wied. Ann., Bd. 40, S. 55, 1890), KoTOpble BOCIIOJIb30-
BaJIMCh OOJIOMETPOM [IJis AEMOHCTPAIIUHU ONBITOB U Psla AaTbHEHIINX BeCh-
Ma IIJIOIOTBOPHBIX UCCJIe/JOBAaHUN.
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H. A. YMmoB
YpaBHeHU IBU)KeHUSA SHEPTUH B TeJlax:

L. Obuyee sviparcerue 3aKOHA COXPAHEHUS FHEP2UU
8 anemerme o6vema cpedsl

§ 1. Onpedenenusn u 3adaua uccnedosanus. DaeMeHT 0Obema, POU3-
BOJIBHO B3AIThIil BHYTPU KaKO#-HUOYb CPe/Ibl, YaCTHUIbI KOEl HaXOAsATCs
B [IBIDKEHUH, 3aKJTI04YaeT B JAHHBI MOMEHT BpeMeHU Ompe/iesieHHOe KO-
JINYECTBO SHEPTUU. DTa SHEPTUsA CIaraeTcs U3 ABYX YacTei: M3 XUBOK
CHUIBI IBWDKEHUS YaCTHUIl 3JIeMeHTa 00'beMa ¥ OTeHIUaIbHOW SHEPTuH,
T. e. pabOTBHI, KOTOPAsk MOXXET OBbITh OT/JaHA STHMH YaCTHLAMU MIPU BO3-
BpallleHUH UX 13 JaHHOTO I0JI0KeHNS B HeKOTOpOe HayaJbHoe, COOTBeT-
CTByIOIIIee YCTOWYMBOMY paBHOBecHIo. [lon sHeprueii aneMenTa s 6yay
pa3yMeTb CyMMY JKHBBIX CHJI YaCTHII 37IeMEHTA U ero MOTeHIINalIbHOMN
3HEPIUH, OTpe/IeIeHHON, KaK ObUIO CKa3aHO BBIIIeE.

3aKOHBI Tepexofia YHEPrUU C OFHOTO 3JIeMeHTa CpeZbl Ha JPyrou
OIpeNeNANUCh 0 CUX MOP TOJNBKO AJIS YAaCTHBIX GOpPM IBIIKEHUH. 3ana-
Ya HaCTOSIIIEro TPyZa 3aKJI0YaeTCs B YCTAHOBJIEHUM Ha OOIIMX Havamax
y4eHUs O IBM)KeHUH S3HePruu B cpeiax.

PackpbiTie 0OmIeil CBSI3U MeXIy paclpesieieHneM W JBUXKeHHueM
SHepruy B Cpelax U MepeMenieHNsAMH UX YaCTHUIl, He3aBUCUMO OT 4YacT-
HbIX (OpM IBIKEHUH, NOJDKHO aTh BO3MOXKHOCTb M3 M3BECTHBIX 3aKO-
HOB JIBIKEHUS U pacripefieJieHr s SHepryy B TeJle BBIBOAUTD 3aKII0UeHU
0 pOJie IBYDKEeHUI ero YacThIl. 3a/1a4u ol0OHOT0 POZia MMEIOT BAXKHOCTD

1 [1, C. 227-230. Tam me npueodumcs: {Omd. usd., Odecca, 1874 2.; npubasnenue —
Mockea, 1874 2.

B cmamve H. YM08a paccmampugaemcs npeumyiecmeeHHo 08usceHue SHepeuu 8 meeposix menax,
8 CHCUMAEMOU, HECHCUMAEMOTL U 8A3KOUL HCUOKOCMAX. Mol nomeuyaem Ompsi80K U3 SMoii Cmamoi 1o-
momy, 4mo 30ecs, 3a00n20 0o IToliHmuHza, paseueaemcs udes o NOMoKe JOKANU30BAHHOL 8 NpPo-
cmpancmee dHepeuiL}].
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BBH/Y CTPEMJIEHUS COBPeMeHHON (U3WKU CBOZWUTH BCe SIBIEHUS IpU-
POZBI HA SABJIEHUS ABMKEHUSI.

ITpocTeiilvie ONbITHbIE JaHHBIE, HA KOTOPbIE MOITIH ObI OLEPeThCs] TeOPeTH-
JecKye M3bICKaHWS COBPeMeHHOH (GH3KKy, WiyIivie B YKa3aHHOM HalpaBJIeHuH,
TIPEZCTABIAIOT PaCIpesesieHUs] U [ABYDKEHNUS SHEPIUY B Pa3/IMUHbIX SBJIEHUSX
npupoznsl. Opyaus ONBITHOTO MCCIENOBAHWA He HACTOJNBKO, OfIHAKO, YCOBEp-
IIIEHCTBOBAHBI, YTOObI ZIaBaTh BO3MOXXHOCTb OIPENeNISTh 3aKOHbI KaXKI0k U3 CO-
CTaBHBIX YacTel 3HEpTUM B OT/eIbHOCTH. [103TOMy BayKHO OTBICKAaTh METOI, KOTO-
PbIii 1aBaJ ObI BO3MOXXHOCTB [EPEITH OT OIpe/ieJIeHHbIX MyTeM OITbITa 3aKOHOB
IBVDKEHWSI SHEPIUH K i depeHIaTbHBIM YPaBHEHUSIM JIBIDKEHVS YaCTHII TeJla,
KOTOpOe IT0 TPE/IIOJIOKEHHIO ZIaeT MECTO HabJTI0IaeMOMY SIBJIEHHIO.

§ 2. Ypaenenue coxparenus snepeuu 6 anemerme mena. [IperctaBuM cebe ox-
HOPOJHYO CPEZly C OIpeZieleHHbIMK IPaHULIAMU KOHEYHBIMU WM OECKOHEYHO

6onbmuMu. IIycTh HAa YAaCTHUILBI ATON CPe/bl He NEMCTBYIOT BHEIIHHUE
CHJIBL, ¥l IPUJIUB SHEPI'UH K 4acTULAM 00YCIIOBIMBAETCS IPUHATHEM WU
OT/lauel0 3HepPruy Cpeiolo uepes ee IPaHUIIbI.

Ecnu Mbl BBIIEIUM MBICIEHHO 3JIeMeHT 00beMa, U3MeHeHUe ero
JHepruu (T. e. CyMMBI €r0 KMBOM CUJIbI U TIOTeHLIMATIbHON 3HEPIrUn), 1o
3aKOHY COXpaHeHUs 3HepPruy, MOXKET COBEPIIUTLCS TOJIBKO Ha CYeT Mpu-
ObLTIM UM YOBUIM TOCTEHEN B CMeXHBIX 3JIeMeHTaX. MaTeMarudeckoe
BbIp@)XeHNe CBSA3M NPUpAIeHNs KOJIMYeCTBa S3HEPTHH B dJleMeHTe 00bemMa
C ee IIOTePSIMH B CMEXHBIX 3JIeMeHTax U OyZeT MaTeMaTh4ecKUM BbIpae-
HIIeM 3JIeMeHTapHOTO 3aKOHA COXPaHeH!s dHepIruy B cpesjax.

Marematiyeckoe BbIDaKEHHE YKA3aHHOW CBS3M MOXKET OBbITb HaMU
HOYEePITHYTO 13 SIBJIEHNS MHOTO POJia, ONMPAIOIIErocs] Ha 3aK0H, aHaJIOTTIHbIN
3aKOHY COXpaHEeHVsI SHepru. PacripesieieHre BeIleCTBa [PH BIKEHUSIX He-
NPepBIBHOM CKUMaeMOH cpefibl IIOUMHAeTCS 3aKOHY COXPaHeHNs BellleCTBa.
Hackonvko NBIXeHVie SHEPIUH U IBIDKEHIE CKMMaeMOoro BelllecTBa 00yC/IOB-
JIMBAKOTCS 3AKOHOM MIX COXPaHeH¥s1, HACTOJIbKO MbI IMeeM IIPaBo YIOA00IATh
IBIDKeHVe SHePTUH ABYDKEHUIO OABKHOTO M CKUMAeMOTO BelllecTBa.

KomyecTBo sHepruy B a1eMeHTe 00beMa Cpe/ibl, OTHECEHHOE K eIVHULIE
00beMa, MOXKeT ObITh Ha3BaHO IUIOTHOCTBIO SHEPIUHM B ZIAHHOM TOYKe CPEJIbL.

MBI MOXeM CJIeIUTh 33 U3MeHeHUSAMHU, IPOUCXOAAIIMY B KOIUUeCTBe
SHepPruU U ee CKOPOCTSX, B OAHOM U TOH e TOuKe IIPOCTPaHCTBA UJIU Ke
B OZIHOM Y TOM e JIBUXYIIeMcCsl KoJndecTBe (Macce) 3Hepruu.

O3HauuM OYKBOH D IMJIOTHOCTh YHEPTUH B MPOU3BOJIBLHON TOYKe
Cpezbl, T. €. YaCTHOE M3 KOJMYeCTBAa YHEPIHUH, 3aKII09€HHOTO BHYTPH

125



Hukonaii YMOB

GecKOHeYHO Masoro 37eMeHTa 06beMa Ha 3ToT aneMeHT. HazoBeM 4epe3
1,1, I, cnararompe 1o NpsIMOYTOJIbHBIM OCSM KOOPAMHAT X, ) ¥ Z CKOPOCTH,
C KOTOPOIO SHEprusi IBUKETCS B pACCMAaTPUBAEMOM TOYKe Cpebl.

Boob6pasum cebe anemeHT oObeMa dxdydz. IIpu BBeIeHHbIX HaMU
0603HaYeHUsAX KOJMMIECTBA IHEPTUM, BXOASIINE ¥ BBIXOZSIIIE Yepe3
pasnuyHble CTOPOHBI 37IEMEHTa, OyAyT: 4epe3 CTOPOHY

dydz:3l,dydz (31 +d‘9l"dx> dydz
dxdz:3l,dxdz & —(31 +di]l’d >dxdz

Iy ¥ eli apaJiyieNbHyI0 Ty @
dy dz - 31, dy dx - (312+d0‘?zlzdz> dydx .

CyMMa 3THX BeJIWYUH, NPeCTaBIAIIINX TOKM 3HEPruy, ZaeT HaM
OTHECEHHOe K e[UHUIle BpeMeHM H3MeHeHue KOIWYeCTBa 3JHepruu
Ddxdydz B 3nemeHTe o6beMa ¢ BpeMeHeM f. CliefloBaTeNbHO, fieasi Co-
KpallleHus:

o d;)ix_'_dilz dar: 1)

3nech 99 eCTb 4aCTHas MPOM3BOHAS TIO BPEMEHH. Bripaxenue (1),
aHaJIOTMYHOE C BBIPa)KEHUEM 3aKOHA COXPaHeHUs BellleCTBa B TUAPO-
IVHaMMKe, eCTb BbIpaXKeHHE 3JeMEeHTapHOr0 3aKOHa COXpaHeHus
9Hepruu B Tenax.

O3nauas 4depes g_f IIOJIHYIO IIPOU3BOJHYIO OT D II0 BPEMEHU, MBI
HaxO[¥M Cllefiylolliee BbIpaXXeHUe [ U3MEeHeHUs IUIOTHOCTU 3Hepruu
CO BpeMeHeM B OIHOU U TOM ke ABMXYIelcs Macce SHePTUu:

k] £ K d3 dd
gt dt +Zx I +E l}‘+ﬁlz' (2)

Coenunsas Beipaxenue (2) ¢ (1), Haxogum:
_l@_dIX+d_I!+dlz (1 bis)
Anarnorus Mexay rudepeHnanbHbIMI 3aKOHAMU IBYKeHHS SHePIUH
¥l IBUKEHNA BellleCTBA BOOOIIe He IIPOCTHUPAETCS faiee CXOACTBA YpaBHe-
Huit (1) u (1 bis) c cOOTBeTCTBeHHBIMY yPaBHEHUAMHU I'HAPOANHAMUKH.
Bripaxkenne (1) OTKpBIBaeT CBfI3b MeXJy KOJIMYeCTBOM 3HEPIUH,

OTHeCeHHBIM K e/IMHHIIe BpeMeHH, BTeKaIOIIM B Cpe/ly Yepe3 ee FPaHHLIbL,
Y U3MeHeHreM KOJIN4ecTBa SHePTuH B cpezie. Mbl HaXO/[MM:

SSSdadxdydz+Sgalndu=O, 3)
r7ie TPOMHOM MHTerpaj paclpoCTpaHAeTcs Ha Bechb 06beM cpefbl, do
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YPABHEHUS [IBVKEHUS DHEPTUY B TEJIAX

TIpeZiCTaBNsAeT /IeMEHT ee TPaHMIIbl ¥ 1 eCThb CKOPOCTh JIBM)KEHUs SHep-
TUH 110 BHEITHell HOPMaJlu 71 K 3JIeMeHTY I'PAaHUIIBL, T. €.
In=I,cosnx + lcosny 4 I;cos nz (C))

§ 3. Ca3b 3aK0H08 0BUNCEHUS FHEP2ULL C 3AKOHAMU HACHUHHBIX OBUNCEHULL CPEO.
v depeHIanbHble 3aKOHbI IBIDKEHNN YACTHIT PA3TUHBIX CPEN k0T, KaK 13-
BeCTHO, BO3MOXKHOCTb YCTaHOBUTb MaTeMaTH4Yeckoe BbIpayKeHyie, IIPeiCTaBIIoLIee
3aKOH COXPaHeHWs1 SHepryH 1A Beett cpebi. Ecrm wepes 9] 0603Haumm mprpare-
HI1e JKIBOW CLUTBI B 37leMeHTe 0GbeMa cperibl, depe3 W — mpuparnienvie paboThI ya-
CTUYHBIX CHJI 37IEMEHTA U uepe3 6L —TpHpaliieHrie paboThl IaB/IeHHI Ha JleMeHTe
do TIOBEPXHOCTY TeJIa, PIYeM BCe 3TH NPHPALeHNsT OTHECEHbI K eJIVHIIIe BpeMe-
HU, MbI BCEI7Ia IMeeM BO3MOYKHOCTB IO OCHOBHBIM /TppepeHITaTbHbIM 3aKOHAM
JIBIDKEeHHI! YaCTHLI CPefibl COCTaBUTb CTIeflyolllee BhIPaKeHYe, pU4eM Mpenfiosa-
TaeTCs, YTO BHEIIHYE CHJTbI He JIEFCTBYFOT Ha YaCTHILIbI CPE/bL.

(§§er4swyae 4{{srae=0. ©)

B 3TOM BBIp@XXeHUH dw TIPEICTaBIseT 37leMeHT 00beMa Cpesibl, TPOii-
HOW MHTerpaj pacrpocTpaHseTcd Ha BCIO Cpefy, a JBOMHON — Ha ee I0-
BEPXHOCTb. BoIpaxkeHue (5) mpencTaBiseT He YTO MHOe, KaK 3aKOH CO-
XpaHeHWs SHEPTUH [/ BCeH Cpefbl.

JI711 TaHHOW cpeyibl TOZI0GHOe BBIPAKEHYe MOXKeT ObITh COCTABJIEHO elle
AipyrmM 06pasom, ucxons 13 ypasHeHus (1). YMHOKast 06e 4acTy 3TOro ypaB-
HeHUsI Ha 37IeMeHT 00'beMa dw 1 IHTerpUpysi Ha BCIO CPeZy, Mbl HAXOZIM:

G0+ (1] [0 4+1004 1012 ®
uM mpeo6pa3oBbIBasg BTOPOM TPOMHOM MHTErpat:
SSS%@&SS%M:O. @)

TpOWHON MHTerpas, BXOAALIMNA B 3TO BbIpa)keHWe, NpeJCTaBIsollee
3aKOH COXPaHeHWUs SHePTHH JIJis1 BCeil Cpelbl, JOJKeH ObITh TOX/ECTBEH C
TPOVHBIM MHTErpajoM, BXOAAMMM B BeipaxkeHue (5). Ho nBoWHON MHTe-
rpaJi, BXOASIINIA B BeIpakeHue (7), IpeobpasyeTcsi BO BTOPO TPOWHOM UH-
Terpas BblpaxkeHus (6), ce0BaTeNbHO U ABOMHOM MHTerpasl, BXOAAIMN
B BbIpakeHue (5), JOJDKeH mpeobpa3oBaThCsi B TPOMHOM MHTErpa, TOX-
IleCTBeHHbIH CO BTOPbIM TPOMHBIM KHTer'pajoM, BXOJALIUM B BbIpaxkeHue
(6). Marematuyeckoe BbIpaXXeHHE 3TOTO TOXZECTBA ¥ NPUBEZIET K BbIpa-
KEHMAM, CBA3bIBAIOIIVM 3aKOHBI IBV)KEHUS U paclpeZieleHnsl SHepruy ¢
JaCTUYHBIMU JIBUKEHU MU CPeft
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O nepeHoce 3Hepruu
B 3JIEKTPOMAarHMTHOM 1osie!

...Ilesb HacTOSIIEH CTaTbU — JIOKA3aTh, YTO MMEETCsT OOIUI 3aKOH IIe-
peHoca 9Hepruw, COrJIaCHO KOTOPOMY SHeprus B JIF0OO0H TOUKe IBIKETCS
HepreHIMKYASPHO K IJIOCKOCTH, Cofiepikalliell IMHUM 3JIeKTPUIecKon 1
MarHuTHOM CHJI, U YTO KOIM4IeCTBO 3HepTuH, IPOXosllell uepe3 efuHUIY
MIOBEPXHOCTH 3TOM IJIOCKOCTH B CEKYH/IY, PABHO IPOU3BEIeHUIO BeTINIUH
3TUX JIBYX CWJI, YMHO)XEHHOMY Ha CUHYC yTJIa MeX/[y HUMH U JIeJIEeHHOMY
Ha 4z. HampaBreHue e MOTOKa 3HEPrUX COBNAZaeT C HalpaBjieHUEM
IBIDKEHUS TIPABOTO BUHTA TPY €ro BPAIleHUU OT MOJIOKUTENIbHOTO Ha-
IpaBJIeHUS 3IeKTPOABIKYIIEN CHIIbI K IOTOKUTEIbHOMY HallpaBJeHUIo
MarHuTHOM cuuibl. [Tocyie uccenoBanus obiiero 3akoHa Oyzer JaHo He-
CKOJIbKO TIPUJIOXKEHHUH ero, 4Tobbl MOKa3aTh, KaK SHEPTUs JBUKETCS B
MPOCTPAHCTBe, OKPYKAIOIeM Pa3IMIHbIe TOKOHECYIIHE I[eTH.

Huxe naetcs obiee mpezcTaBieHe O METOZE, KOTOPBIM IOJy4YeH
3TOT 3aKOH.

Ecu Mbl 0603HaunM Yepe3 € 3JIeKTPOABMIKYIIYIO CUJY B TOUKe (T. e.
CUIy, IeMCTBYIOIIYIO HA eJUHUIY MOJ0KUTEIbHOTO 3JIeKTPUYecTBa, Ko-
TOPOU 3apsKeHO HeGOoJIbIIoe Teso, MOMelleHHOe B 3TOM TOYKe), depes3
K — ylenbHyH MHAYKTUBHYK) eMKOCTb CPefibl B 9TOH TouKe, yepe3 ©
MarHuTHyI0 cuiy (T. e. CUJy, JeHCTBYIOIIYIO Ha MaJblil IO pa3Mepam U
YKa3bIBAIOIIVIA HAa CeBep eJMHUYHbIN IT0JI0C, TIOMeIlleHHbI! B 3TOH TOUKe)
Y 4epe3 U - MarHUTHYIO IPOHMIIAEMOCTb, TO BbIpakeHre MakcBesuia A
3JIEKTPUIECKON M MaTHUTHOM 3HEPruy Ha eauHuIy oO'beMa moJisi Oyzer

KE? /8x+ u@®?/8x. o)

1 [1, C. 233-240. Tam xce npusedern ucmounux : (Phil. Trans, of the Roy. Soc, 175, 343 (1885).
Communicated by Lord Rayleigh. Received Dec. 17, 1883, — Read Jan. 10, 1884)].
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Ecnu npoucxofuT Kakoe-nubo M3MeHeHMe B MOJBOJE WM pac-
npeie/ieHu| SHePruy, TO M3MEHeHHe 3TOT0 KOJMYeCcTBa SHEPrUu B
ceKyHny Oyznet

6 6
KE % [4x+ 16 2 [ 4. 2)

CornacHo MakcBesy, IefiCTBUTENIBHBIN 3IeKTPUYECKUN TOK B 00-
I[eM CIy4yae COCTOUT U3 ABYX 4acTel: OfHA YacThb - TOK IPOBOAUMOCTHU
&, a apyrag — TOK, OOYCJIOBJIEHHBIN 3JIEKTPUYECKUM CMelleHHeM B
AV3JIeKTpHKe; NOCIeHUI HasblBaeTCs TOKOM cMelleHus. Ho cmere-
HHe NpONOPIMOHAIbHO 3JIeKTPOABUKYILell cujle ¥ BbIpa)kaeTcs Kak

KE/4=,TaK 4TO NP M3MEHEHUM CMelleHus, 00YCIOBIeHHOM M3MeHe-
HHEM 3JIeKTPOABIKYLIEH CUJIBI, CKOPOCTb 3TOTO U3MEHEHHU, T. €. TOK
cMmeneHus Oyner K‘é—t@ / 4=, ¥ 3TO BBIPA)XXeHHe OyZeT paBHO Pa3HOCTU
MeXZy ZedCTBUTeNbHBIM TOKOM & U TOKOM IPOBOAUMOCTH &. YMHO-
’asl 3Ty Pa3HOCTb Ha 3JeKTPOABIKYyLIy0 cuiy €, mojayuum, 4To mep-
BBIU WieH B BbIpaxkeHuH (2) OyzeT paBeH

KEE_ g6 - 56 . 3)

[TepBbIil YJleH MPaBOW YacCTU BhIpaXkeHUs (3) MOXeT OBITH mpe-
06pa3oBaH 3aMeHOW KOMIIOHEHT IIOJIHOTO TOKAa MX BBIPAa)XKeHH-
MU 4Yepe3 KOMIIOHEHThl MaTHUTHOM CUJIBI, B TO BpeMsl KaK BTOpPOU
YjeH — Ipou3BeJieHNe TOKa IPOBOAMMOCTH Ha 3JIeKTPOJABUKYIIYIO
cuny — coraacHo 3akoHy Omaf = C € paBeH §2/C, rae C — yzenb-
Has NpoBOAMMOCTb. Ho 3Ta Beau4uHa, COrJaCHO 3aKOHY JIxoyind,
npeAcTaBiaseT coO0W 3HEPruio, NPOABIAIIMYIOCS B LeNIM B BUZE
TelJa Ha eJUHUNY oO6beMa. Eciu MBI CJI0KUM IIpeoOpa3oBaHHbIe
yKa3aHHbIM 00pa30M BeJMYMHbBI, BXOJsIIKe B BoipaxeHnue (3), TO
UHTerpaj oT IepBOro 4jeHa 70 6CeMy NPOCMPAHCMEY 6HYMPU 3AM-
KHYmMOU n08epXHOCMY MOXeT GbITh B3AT IO YaCTAM, U MbI HalifieM,
4TO OH COCTOMT U3 ABYX 4seHOB. OnuH OyneT BbIpaxeHUeM, 3aBU-
CAILIUM TOJIBKO OT HOBEPXHOCTHU, IPUYeM Kaxk/as 4acTb IOBEPXHO-
CTY BHOCUT B Hero 107110, 3aBUCSAIIYIO OT 3Ha4eHUH 3JIeKTPOABUXKY-
med U MarHUTHOW CUJIBI HA 3TOM 4acTH. JI[pyrou 4jeH BbIpa)kaeT
M3MeHeHHe MarHUTHOU 3Hepruu B CeKYHAY [T. e. BTOPOU YJIeH Bbl-
paxenus (2)] ¢ obpaTHbIM 3HaKOM. VIHTerpas OT BTOPOTO 4JjeHa
BeIpaxkeHud (3) mpexacraBiseT co00H MOJHOe KOJUYECTBO Tella,
pa3BUBaeMoOro B NIPOBOJHUKAX, HAXOAMUXCA B Ipefieax NoBepx-
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HOCTH, B OJJHY CEKyHZ1y. MbI mosiy4aeM TaKuM 06pa3oM Clieayomuii
pe3yJabTar.

VismMeHeHUe B CEKYH/y 3JIeKTPUUYeCKOM 3Hepruu, cofepxalieics
BHYTPU NIOBEPXHOCTH, PAaBHO BeJM4YMHe, 3aBUCAIIEN OT IOBEPXHO-
CTH, MUHYC U3MeHeHNe B CeKYH/ly MaTHUTHOMN 3Hepruy, MUHYC Tell-
J10, pa3BMBaeMoOe B LIeIHU.

Wnu, nepecraBiss:

V3MeHeHNe CyMMbl 3aKJII0YeHHBIX BHYTPU HMOBEPXHOCTH 3JIEKTPU-
YeCKOW M MarHUTHOW 3HePTyil B CeKyHAY BMecCTe C TellJIOM, Pa3BUBae-
MBbIM TOKaMU, PaBHO BeJIMUKHe, B KOTOPYIO KaXXIbIN 3/leMeHT I10BepX-
HOCTHU BHOCHUT CBOIO JIOJIIO, 3aBUCALIYIO OT 3HAUYEHUH JIeKTPUIeCKON U
MarHMTHOH CUJI Ha 3TOM 3JIeMeHTe. DTO 3HaYuT, 4TO II0JTHOe U3MeHeH1e
SHePruy yYUTHIBAETCSA B TOM CJy4ae, eCIM IPeANOJOXKUTh, YTO IHep-
rUs IPOXOAUT Yepe3 HOBEPXHOCTh COTJIaCHO 3aKOHY, IIPeZiCTaBIeHHOMY
3THUM BbIpakeHUeM.

VI3 paccMOTpeHMs 3TOTO BbIpakeHUs ABCTBYeT, UTO OHO BKJIIO-
JaeT B ce0s1 U TO, UYTO SHEPTHs TedeT, KaK ObIJIO CKa3aHO BBHIIIE, T. €.
NepreHAUKYASAPHO K MJIOCKOCTH, COJiepXkallell JMHUM dJIeKTpude-
CKOM ¥ MarHMTHOM CHUJ, U YTO KOJMYEeCTBO dHepPruu, nepecekaro-
ee eIMHNUIY MOBEPXHOCTU 3TON MJIOCKOCTU B CEKYHAY, paBHO Ipo-
U3BeJleHUIO:

BJ'ICKTI)OZ[BI/I)KyH.IaH CUJIa X MarHMTHasA Cujia X CHHYC YyIVIa MeXIy HUMU
47
B TO BpeMs Kak HalpaBlleHVe II0TOKa OmpefesseTcd TpeMs BelddyuHa-
MM — 3JeKTPOABUXYIel CUI0H, MaTHUTHON CUJION U IOTOKOM 3Hep-
TWY, CBA3aHHBIMU B IPAaBOBUHTOBYIO CBA3KY.

Orcrofa HeMeZlJIEHHO CJIeflyeT, YTO 3Heprus TedeT NepleHANKYISIPHO
K JIMHUAM 3JIeKTPUYeCKOM CUJIbI, T. €. BAOJIb 3KBUNOTEeHIUANbHBIX IO~
BEPXHOCTeH TaM, I7ie OHU CYLIeCTBYIOT. DHEepPrus TeyeT TaKxe MepIeH-
IVKYJASAPHO K JMHMAAM MarHUTHOW CWUJIBL, T. €. BAOJIb MarHUTHBIX [IOTEH-
[IaJIbHBIX TIOBEPXHOCTEN TaM, I7le OHHU CYIIeCTBYIOT. ECIM CyIiecTByIOT
06a Bu/1a OBEPXHOCTEN, TO JINHUU UX NlepecedeHusi IBIAIOTCS TUHKSA-
MM [IOTOKAa 3HepIrUH.

Huxe crenyeT noJiHOe MaTeMaTHyecKoe [J0Ka3aTeslbCTBO 3TOr0 3aKOHa.

<>

PaCCMOTpI/IM Tenepb IMIPUJIOKEHNE ITOTI'0 3dKOHA K HECKOJIbKUM CITy4dsM.
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O MEPEHOCE SHEPTUU B SJIEKTPOMATHUTHOM TIOJIE
MMPUJIOKEHNWSA 3AKOHA ITEPEHOCA SHEPTUU

(1) Hpamasa nposonoka, nposodsuas mox

A3

Duez. 1 B (_

B 3TOM Cly4yae IMHUM MarHUTHOY CHJIbI B HEIIOCPEACTBEHHOM 61M30CTH
OT IIPOBOJIOKU U B IIpefiesiax CaMOM ITPOBOJIOKU CYTb OKPY>KHOCTH, OXBaThl-
BAIOII[1e OCb IPOBOJIOKU. JINHWY 3/1eKTPUYeCcKO CUJIbl HAaTIPaBJIeHbl BAOJb
NIPOBOJIOKH, €C/IM Mbl IIPUHMMAaeM 32 /IOKa3aHHOe, YTO IIOTOK, IPOXOAs-
11 Yepe3 paBHbIe YaCTH IIJIONIA/M [I0IIePeYHOT0 ceyeHUs], OfH U TOT e
BO BCeX 3THX yacTsx. Ecmu AB (¢ur. 1) mpezcraBinsiet co60it MPOBOJIOKY U
TOK HaIlpaBJieH OT A K B, TO IJIOCKOCTB, Kacarlascs NOBePXHOCTH B JIH0-
60¥1 TOUKe, COLEPXXUT HANpPaBJIeHNUS U JeKTPOABIIKYIIEH, 1 MarHUTHOM
cuibl (OyneM 00603HAYaTh MX Jjajiee COOTBETCTBEHHO 3. [ .C. U M. C.), U
JHepryis BbITeKaeT 103TOMY [IepHeHIUKYIAPHO K I0BePXHOCTY, T. €. BIOJIb
pazuyca IO HalpaBJieHWIO0 K ocd. Bo3pMeM 4acTb NPOBOJIOKU, OrpaHu-
YeHHYIO [IByMS TIJIOCKUMU IIepIeHAVKY/ISAPHbIMY K OCH cedeHuAMU. Yepes
KOHIIBI IIPOBOJIOKY HET HUKAKOTO II0TOKA 3HEPryy, TaK KaK OHU He Cofep-
’aT KOMIIOHEHT 3. A. ¢. CliefioBaTesIbHO, BCS SHEPrs IOCTyIaeT BHYTPb
IIPOBOJIOKY Yepe3 ee HapyKHYI0 IOBEPXHOCTb U, COITIACHO 001IIeli TeopeMe,
KOJIM4eCcTBO INOCTYyNAIollell 3Hepruu JODKHO B TOYHOCTH PAaBHATBCA KO-
JIMYeCTBY Telljla, pa3BUBaeMOMY BCJIe/ICTBUE CONPOTUBIIEHNUS, TaK KaK IIpU
IIOCTOSIHHOM TOKe He ITPOMCXOZUT HUKAKWX JIPYyIUX N3MeHeHUH SHepruu.
BBITH MOXeT CTOMT TOKa3aTh B 3TOM CJydae He3aBHCHMO, YTO JHEprus,
TMOCTYMAIOWIAs BHYTPb IPOBOJIOKY, B COITIACUHM C OOIINM 3aKOHOM, TOYHO
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paBHa pa3BuBaeMoMy TeIly. ITycTb 7 — pafuyc IPOBOJIOKY, i— TOK BZOJIb
Hee, 0. — MarHUTHAs CUJIa Ha IOBEPXHOCTHU, P — 3JIeKTpOABMIKYyLIAs CUja
B J1106011 TOYKe BHYyTPY IPOBOJIOKY 1 V — Pa3HOCTb NOTEHIUATIOB MEXIY
KOHIIaMH NPOBOJIOKHU. Torza IOoBepXHOCTb MPOBOJIOKY Ha AnuHe [ Gyzet
paBHa 271, ¥ 9Heprus, MOCTYyIAOLIasi CHAPY)XU B CEKyHNy, OyzeT
IWIOmaAb X 3. A. C. X M.C. _2xrl-P-a 2xra-Pl 4xiV

4x o 4x o 4 b4
TaK Kak JIMHeWHBbI MHTerpas OT MarHUTHOM CUJIbI BOKPYT IPOBOJIOKU
(2zro) paBeH 4x, yMHOXEHHOMY Ha TOK, TPOXOAAIINI Yyepe3 MPOBOJIOKY,
Pl=V.

Ho no 3akony Oma V = iR u iV =R, T. e. Telljly, pa3BUBaeMOMY B IIPO-
BOJIOKE COTJIACHO 3aKOHY JIKOyns.

KapTuHa pucyeTcs Takoi, 4TO BAOJIb IPOBOJIOKH HET IIepeiaduu 3Hep-
TUY TOKA, HO YTO 3HEeprus MOCTyNaeT U3 HelIPOBOZAIEN Cpelbl, OKpy»Xa-
IoIlleli IPOBOJIOKY U, KaK TOJIbKO BXOJUT B Hee, HAUKWHAeT IpeBpallaThCs
B Teryo. KonyecTBO 3/1eKTPOMarHUTHON 3Hepruy, lepecekaroliee IHo-
cJlefjoBaTesIbHbIE CJIOM IIPOBOJIOKY, YMEHbIIAETCs, BIJIOTH [0 [IEHTPA, I7ie
HeT MarHWTHOM CUJIbI ¥ TIO3TOMY He IPUXOJUT HUKAaKOW SHePruy: OHa BCA
yKe IPeBpaTUJIach B TeMI0. MOXHO CKa3aTh, TAKUM 00pa3oM, YTO TOK
IPOBOAMMOCTH 3aKJIIOUaeTcsl B 3TOM, BTeKalolleM BHYTPb [IOTOKe 3Hep-
TYY, B CONPOBOXJAIOMINX €r0 3JeKTPUIeCKOM U MarHUTHOU CUJIax U B
IpeBpallleHu! SHepruy B TellJI0 BHYTPYU IIPOBOJHUKA.

<.

iv,

(7) Drexmpomaznummuas meopus ceema

CKOpOCTb IJIOCKMX BOJIH TOJISIPH30BAHHOTO CBETA, COITIACHO 3/IeKTPOMa-
THUTHO! TEOPUH, MOXXeT OBITh BbIBe/IeHa 3 PACCMOTPEHHS [TOTOKA SHEPIUH.
Ecyu BOJIHBI PacipOCTPaHSIOTCS He M3MeHsIsCh 10 GpopMe U ¢ TIOCTOSTHHOM
CKOPOCTBIO, TO 1 SHEPrusi, 00yCI0BIeHHAs! BOTHOM, TAK)Ke TIPOXO/IUT BCIOZTY
He M3MEeHSISCh KOJIMYECTBEHHO U C TOH JKe CaMoit CKopocThio. Eciu ata cko-
pOCTb OyZieT v, TO BCsL SHEPTHS, COZiePKALIasics B KyOe eIMHUYHOTO 00beMa,
0GpaIeHHOM OfJHO¥ IPaHbIO K GPOHTY BOJIHBI, TIPOMZIET Yepe3 3Ty rpaHb 3a
Homo cekyHb! 1/v. [Ipeanonoxum, 4to pacupoCTpaHeHHe SHEPruu UfeT
TIPSIMOJIVHEIHO BIIepeN, a CMellleHre IPOUCXOIUT BBePX M BHU3; TOT/Ia Mar-
HUTHas cuia Oy/ieT HampasJieHa Bpaso u BieBo. Ecim € 6yner 3.1.c. u & 6y-
ZIeT M.C, BHYTPH 3TOT0O 00beMa, KOTOPBIii [PEAIOIaraeTcst CTOb MaJIbIM, 4TO
CHJTBI MOYKHO CUMTATh OHOPOJHBIMU BO BCeM Kybe, TO 3aK/IF0ueHHast B HeM
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sHeprusi Oyzet K€2/8z + u®?/8x. [ToTok sHepruu yepe3 rpaHb, 0OpalieH-
HYI0 K GpPOHTY BOJIHBI, paBeH EG/4x B CeKyHIy, B TO BpeMs KaK Ha BbIXOZ| U3
Ky0a 3aKJTI0YeHHOM B HeM SHeprHu TpeOyeTcst 10JIsi CeKyHABI 1 /v.

CnenoBaTebHO:
GG _ K@Z KE u8 p@z

4y @)

Ecniu Mbl BO3bMeM Tellepb TpaHb 1<y6a, NepIeHAUKYIAPHYI0 K
HallpaBJIeHUI0 CMellleHUsI ¥ TI03TOMY COZepPXallylo M. C, TO JIMHeMHBIN
MHTErpaj M. C. BOKPYT 3TO¥ rpaHu OyzeT paBeH 47 X TOK, IPOXOZSLINIA
4epe3 rpaHb. Eciii Mbl 0603HaYKMM Yepe3 z pacCTOsTHUE OT HEKOTOPOH
GUKCPOBAaHHOW MJIOCKOCTH B HANPaBJIeHUU PAaCIPOCTPAHEHUs, TO JIM-
HEeIHBIN UHTErpa M. C. Oyzer, ‘;—@5 B TO BpeMf KaK TOK, IBIASACh U3MeHe-
HHeM cMeleHus, Gy/eT & iy

4= dr
ITosTomy
_ds d@
=K %= 2
= @

Ho Tak KaK cMelleHre pacIpoCTpaHAeTCs He U3MEHAACh CO CKOPO-
CThIO Vv, CMCIIICHUC B ILaHHOfI TOYKE UBMCHHUTCA 3a BpeMs dt J0 TOro 3Ha-
YCHUSA, KOTOPOC B I[aHHLIﬁ MOMCHT HaXO}:[I/ITC’H Ha pacCTOAHUU dz o3aau,
npuueM dz=vdt.

[ToaTomy
d€ €
IMoxcTaBnsas B (2), MOMy4uM:
a6 e
7Z =Kuv %
Otkyna
& =Ko6, @

npudeM NPOU3BOJIbHAS GYHKIHSA OT BpeMeHH OyzieT paBHA HYJIIO, TaK KaK
® 1 € 06e paBHBI HYJIO TaM, KyZia BOJIHA ellle He JI0NLa.

Ecnut Mbl BO3bMeM JIMHENHBIM UHTerpai 3. Ji. C. BOKpYT TPaHu, epIeH-
JVKYJISPHOH K M.C., ¥ IPUPABHSAEM €ro NPUPALIeHUI0 IOTOKa MArHATHOM
MH/IYKI[MH Yepe3 3Ty IPaHb, MbI IOJIYYUM NOZJ0OHBIM Xe 00pa3oM

C=uv@®. (%)
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OrMeTHM, YTO IpOU3BeZieHUe paBeHCTB (4) u (5) ToTyac Xe AaeT 3Ha-
JeHMe v, TaK Kak, COKpaTuB Ha € &, Mbl mosy4aem

1 = pKo?

nin

Ho, nonb3yace U OfHUM TOJILKO U3 3TUX ypaBHeHUH, ckaxeMm (4), u
nozcrasnas B (1) K Bmecto &, Mbl monmyuum, paszenus Ha € 2

K_K p«sz
8T ,
un
1=pKvo?
OTKyZa
U= ; .
VK

DTO cpasy Xe /jaeT HAM PAaBeHCTBO MarHUTHOM Y 3JeKTPUYecKoH
9Heprui, Tak Kak
@ pKi’E?_ KE*
8w T 8¢ 8x
1
CrenyeT 3aMeTHTb, YTO CKOPOCTh 1/ ¢ ABIALTCA HaubOMbIIel CKo-
POCTBIO, C KOTOPOW 00e 9Hepruu MOTYT PAaCIpOCTPAHATLCS BMeCTe, U
9TO OHM JIOJDKHBI OBITH PABHBIMH, €CJIM PACHPOCTPAHSAIOTCA C 3TOM CKO-
poctbio. 160, ecv v — CKOPOCTb PaCHpPOCTPaHeHUS U 6 — yron Mexauy
IBYM$ CUJIaMH, TO
E®sin6 K€ & u@?

| —_—,

4rv 8= 8=

__ 2sin®
~KE_ @ -
TR

HaubosnbInee 3Ha4eHne YUCIUTENS PABHO 2, Korzia 6 — mpsMoit yron,
a HaMMeHblIee 3HayeHve 3HameHartensi paBHo 2V UK, korma o6a uwiena
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PaBHbI IPYT ApyTy U paBHbI V UK.

TT05TOMy MaKCHMaIbHOE 3HAYEHUE b €CTh —_ ¥ OHO I10JIy4aeTCs Ipy
0 = /2 1 K& =G, VK

IIpexbiayIiie MPUMepbl ZOCTATOYHBI AJIsl TOTO, YTOOBI I0KA3aTh, YTO
MOJKHO JIETKO PUBECTH HEKOTOPbIE U3 M3BECTHBIX IKCIIEPHIMEHTAIbHBIX
($aKTOB B COOTBETCTBYE C OOIIMM 3aKOHOM [I0TOKA SHEPTHHL.

...5] IeTaIbHO U3JI0K U HECKOJIBKO CJIyYaeB IIepPeH0Cca IHEePTUH B TO-
KOIMPOBOASAIIUX LENsAX COINIACHO BBIIENIPHBEeHHOMY 3aKOHY, U6O0 5
CYMUTAI0 HeOOXOAMMBIM OTAABATh cee MOHBIN OTYET B TOM, YTO, IPH-
HMMasi MaKCBeJUIOBCKYIO TeOpHIO 00 3Hepriu, HaxXosIIeics B cpeje,
MbI GoJiee He IOJDKHBI PacCMAaTpPUBATh TOK KAK HEYTO, Iepejaliee
SHEepruio BHOJb NpoBoza. TOK B NPOBOAHMKE CleJiyeT CKopee pac-
CMaTpUBaTh KaK BTeKaHNe B NPOBOAHUK 3/IEKTPUYECKON M MarHUT-
HO¥ DHEPTrUU U TpeBpalleHre UX TaM B pyrue BUzibl dHepruu. TOK B
MecTe HaXOX/ieHHs TaK Ha3bIBaeMOil 3JIeKTPOJABIKYIIell CUIIbI TIpea-
craBiisieT co0O0¥ MO CYIIeCTBY BbITeKaHUE YHEPTUH U3 TPOBOJHUKA B
cpeny. MarHuTHbIe TMHUY CHJIBI HALIPABJIEHBI [I0 OTHOMIEHHIO K L[eTH
TIIOBCIOZLY OHUM U TeM Xe 06pa3oM, B TO BpeMsl KaK JIMHUU 3JeKTPU-
YeCKOi CHJIbI HaTIPaBJIeHbI TPOTUBOMOJIOKHO B IBYX YaCTSAX LIeNK — B
OZIHO#1 MX HaTIpaBJIeHKe COBIIA/IaeT C HallpaBIeHNeM TaK Ha3bIBAeMOT0
TOKA B IPOBOJHUKE, B IPYTOi — B MeCTe, I7ie CO3/aeTCsI ATIeKTPOABH-
KYyIIasi Cujla — OHM HalpaBJieHbl IPOTUB TOKa. OTCIO/A CIeAYeT, YTO
CyMMapHasi 3. Ji. C. BJOJIb IIelY C yCTAHOBUBIIMMCSI TOKOM PaBHA HYJIIO,
T. €. paBHa HyJI0 paboTa, coBeplIaeMas IIpy NepPeHOCe TOKOM eJUHU-
11bI TIOJIOXUTEJILHOTO 3JIeKTPUYeCTBa 110 Beeil nenu. V60 s fBIKe-
HUSI 9TOM eJUHUI[BI 3apsi/ia IPOTHB 3.11.C. B MECTe UCTOYHUKA IHEPTUU
TpebyeTcs paboTa; 3Ta paboTa MOCHITIaeT IHEPTHUIO BO BHE, B Cpeny, B
TO BpeMsi KaK PaBHOE KOJMYeCTBO SHEPrUH MOCTYMAeT B OCTAIbHYIO
9acTh LeMnu, I7e eIUHNIA 3apsaa JBIKETCs B HANMpaBJIeHUH 3. [. C.
Takoii cioco6 pacCMOTpPEeHHUsI COOTHOLIEHUI MeX Ay Pa3IMYHbIMY Ya-
CTSIMU LIeMH, sl YBepeH, 04eHb CHJIbHO OTINYAeTCs OT OOBIYHBIX, HO
MHe Ka)XeTcsl, YTO OH 7iaeT HaM OoJiee BepHOe mpesicTaBieHue 00 u3-
BECTHBIX HAM QaKTax...
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9. bpaunnu
W3MeHeHuA MPOBOAVMOCTH T0]] Pa3/IMYHbIMA
3JIeKTPUYECKUMU BO3JeACTBUAMU!

B m3BecTHOM 4uCIie ONBITOB 5 OpaJ B Ka4yeCTBe NIPOBOAHUKA OYEHb
TOHKUH CJION pa3MesbueHHON Me/in?, HaHeCeHHbIH Ha IPSMOYTOJIbHYIO
IJIACTUHKY M3 MaTOBOTO CTeKJIa UM 360HUTA B 7 CM AJIMHBI U 2 CM IIH-
PUHBL. DTOT CJIOM, OTIIONMPOBAHHBIN Ha/ipesieM, UMeeT COTPOTHUBIIEHNeE,
KOTOpOe MOKeT U3MeHATbCSA OT HeCKOJIbKUX OMOB 10 MHOTUX MUJITIMO-
HOB OMOB IIpY OZJHOM U TOM e Bece MeTasua. CBA3b ¢ KOHTYPOM OCy-
I[eCTBIISAETCSA ABYMS Y3KUMU MeIHBIMH I0JIOCKaMU, TapaJijieIbHbIMU
KOPOTKUM CTOPOHAM IPSAMOYTOJbHON MIaCTUHKU U NPUKUMaeMbIMU
C IOMOIIbI0 MUKPOMeTpUYecKkoro BuHTa. Korza 06e Me/iHbIe IOJIOCKU
IIPUIOAHATHI, IJIACTUHKA COBEPIIeHHO U30J1MpOBaHa.

s1 ynmoTpe6siy TaKKe B KauecTBe POBOAHMKA TOHKUe MeTasjude-
CKHe ONUJIKY XeJie3a, aJIIOMUHU S, CYPbMBbI, KaZIMUS, [IUHKA, BUCMYTa U
T. I., THOTZIa CMeIIaHHbIe C U30JIMPYIOMUME XXUAKOCTAMU. ONUIKY Ha-
CBIITAHBI B TPYOOUKY U3 CTEKJIa MJIM 300HUTA, T7ie U 3aKJII0YEeHBI MEXAY
ABYMS MeTaJIN4eCKUMHU CTePKHAMMU.

Ecnin cpenaTh KOHTYp, COCTOAIMA U3 3yeMeHTa J[laHW3nd,
YyBCTBUTEIbHOIO rajibBaHOMeTpa, MeTaJJN4eCcKOro IPOBOAHUKA U
360HUTOBOJ MJIACTUHKY C HAHECEHHO Me/[bI0 WX TPYOOUKH C OTHUJI-
KaMu, TO 6OJbLIEN YacThi0 MPOXOAUT JIMIIb HUYTOXHBIN TOK. OnHa-
KO CONPOTUBJIEHUE Pe3KO YMeHbUIaeTCs — 4YTO BUJHO IO CUTbHOMY
OTKJIOHEHUIO TaJlbBAaHOMETPa — ecJH BOJM3M KOHTYpa IMPOU3BECTU
OJIMH UJIX HECKOJIbKO 3JIeKTpPUYeCcKUX pa3pAnoB. S nonab3oBaucs And
3TOH 1eu Jub0 MaJeHbKON MamuHOW Bummepcra [Wimshurst], ¢
KOHJIeHCaTOpPOM uJjiu 6e3 Hero, 1160 KaTyurkoi Pymkopda, 1u60 Bo3-

1 [1, C. 353—355. Tam sce npuseden ucmounux: {Comptes Rendus, 111, 785, (1890)}].
2 Hnoz0a 5 npubasnsy HeMHOZ0 011084, KOMOpPOe 00ezuaem cyeneHue.
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OyZAuTeseM, KOTOPBIN s IPUMEHSJI IPU U3y YeHUH MOJIOKUTETbHbBIX U
OTpULIaTeNbHBIX IOTepb oA BausAHUeM cBeTa (C. R., 3acenanus 8 u 28
anpens 1890 r.). leficTBue yMeHbIIaeTCS NMPU yBeJIUIeHUN pacCTos-
HHUS, HO ero 04eHb JIerKo HabI0aTh, Aaxe 6e3 CleraabHbIX Mpezo-
CTOPOXHOCTEH, ellle Ha paCCTOSIHUM HeCKOJIbKUX MeTPOB. I1onb3ysach
MOCTHKOM YUTCTOHA, S MOT KOHCTAaTUPOBATbh 3TO IeMICTBUE HA PaCCTO-
AHUAX 6onee 20 M, IpUYeM UCKPOBOY ammapaT paboTas B 3aje, OT/e-
JIEHHOM OT raJIbBaHOMeTPa U MOCTHKA TPeMsi 60JIbIIMMHI KOMHAaTaMH,
TaK YTO MIYM OT UCKP He MOT OBbITh YCJIbIIIAH.

V3meHeHUs CONPOTUBIIEHUA OYeHb Benuku. Hampumep, B yka-
3aHHBIX Bbllle NIPOBOAHUKAX—OT HECKOJIbKUX MUJJINOHOB OMOB J10
2000, nnu gaxe fo 100, ot 150 000 no 500 omoB, oT 50 1o 35U T. A.
YMeHbIIeHNe He KPaTKOBPEMEHHO—OHO COXpaHseTcs nHoraa 6oiee
24 gacos. [Ipu nepBbIX HABIIO/IEHUSX SBJIEHUS 5 He CJIeUI 3a U3Me-
HEHUSIMUA YyBCTBUTEJbHOIO BeleCTBa, IPeOCTABJIEHHOTO CAMOMY
cebe TocCJie IeiiCTBUS UCKPBI.

Jlpyroii crnocob 3KCIepuMEeHTUPOBAHMS, KOTOPBIH MOATBEPKAAeT
pe3yabTaThl NpeAbIAYIIero, COCTOUT B CJefyIoleM. DIeKTPOAbI Ka-
NUJIIAPHOTO 3JIEKTPOMeTpa NMpUCcOoeJuHEHE! K IBYM IIOJI0CaM 3JleMeH-
Ta JlaHU314 ¢ CepHOKUCIBIM KafMueM. [lepemenieHue pTyTu, KOTOpoe
MPOUCXOAUT IIPU Pa3MbIKaHUM 3aMBIKAIOIEr0 HAKOPOTKO KJIK04Ya, CO-
BepIlaeTcs 04eHb MeJIJIeHHO, eCJIM MeXAy OJHUM [IOJII0COM 3JIeMeHTa U
COOTBETCTBYIOIUM 3JIEKTPOJIOM 3JIEKTPOMETPA BCTaBJieHa 300HUTOBAS
IJIaCTUHKA, MOKPBITAask MeZIbI0 M 06Jajaromas O0NbIIUM CONPOTUBIIE-
HreM. Ho Korzja mpocKakMBalOT UCKPbI BO3OYAUTENS, PTYTh OBICTPO
MOHMMAeTCsl B KaNMWJUIAPHON TpyOKe, BCJe/ICTBHE PE3KOTO YMeHb-
IIeHU A CONPOTUBJIEHUA TIIaCTUHKU! .

PaccMoTpeHue yCIOBUIA, KOTOPbIE HAaZI0 BBIMOJHUTH, YTOOBI MOJTY-
YUTb ABJIEHUE, U IOUCKYU ero MPUUKHbI, IPUBEJIU MeHS K CJIeJyI0IUM
pe3yabTaTaM:

1. YTo0OBI meiicTBUE MMEJIO MECTO, KOHTYP He 00513aTeJIbHO JI0JIKeH
OBbITH 3aMKHYT. VICTIBITaB MJIACTUHKY U YCTAHOBUB, YTO UX COMPOTHUB-
JieHWe OYeHb BeJIMKO, S IPUIIOHSLI OJIOCKU MeIN U, TAKUM 06pa3om,
COBepLIeHHO M30JMPOBAJl IIJTACTUHKY BO BpeMs UCKpHI. [Tomemas ux
3aTeM B 3aMKHYTbIN KOHTYp 2JieMeHTa JlaHU3Jg U raJibBaHOMETPa, 5
Habozan, 4To 3¢ deKT uMeeT MecTo. Bee e yMeHbIIIeHUe COTPOTHUB-
I [1, C. 353—355. Tam e npuseden ucmourux: {Comptes Rendus, 111, 785, (1890)}].
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3. BrAHIU

JIeHV ] IPOUCXOJUT JIydllle, eCJIU IJIACTHHKA, HAXOAACh XOTA OBl U B
Pa30MKHYTOM KOHTYype, COeIMHeHa CBOMMY KOHLIAMU C NPOBOASAIIU-
MU NIPOBOJIOKAMH.

2. IIpoxoxaeHne yepe3 YyBCTBUTEJIbHOE BeleCTBO MHAYLUPO-
BaHHOTO TOKa MPOU3BOJUT TO e AeHCTBHe, YTO M MCKpa Ha pac-
crossHuu. TOK mpomyckaeTcs B HHAyHUpyoOIMeil 06MOTKe CAaHHOTO
anmapara [io6ya-Peiimona [Dubois-Reymond]. WHAyuupyemslit
KOHTYD COZEPXHUT KaTYIIKy, TPyOOUYKYy C ONMJIKaMH, 31eMeHT [la-
HU5JA U rajJbBaHOMeTpP. MHAYLUPYIOINANA KOHTYP 3aMbIKaeTcs, a
3aTeM pa3MmbikaeTcs. OBGBIYHO IOCTATOYHO OJHOTO 3aMBIKaHHSA
WJTY OJTHOTO Pa3MBbIKaHUA, YTOOBI TOK OT 3JIeMeHTa JlaHUAJIA JIeTKO
npoulen yepes onuiku. IIpy uHAyuuMpyomem Toke B '/, ammnepa
OBLJIO IOCTATOYHO OJHOKPATHOTO Pa3MBIKaHMSA TOKA, TOTAA KaK 3a-
MBIKaHNe He BCeraa Npou3BOAMIIO XejaTelbHoe yMeHbleHue. [Ipu
3aMbIKaHUM U Pa3sMbIKAHUM MHAYLUPYIOIEro KOHTypa HHAyLU-
pyeMBbIi KOHTYDP MOXeT OCTaBaThCs PA30MKHYTBIM U TeM He MeHee
NJaCTUHKA MeHseT CBOe CONPOTUBJIEHNUE.

3. Bo3bMeM MHAYKIIMOHHYIO KaTYIIKY C JBYMS OfJMHAKOBBIMHU 00-
MOTKaMH. B 0ZIHOW NPOXOAUT MHAYLUUPYIOMUI TOK. JIpyrasg o6MoT-
Ka — C raJIbBaHOMETPOM U TPyOOYKOH ¢ onmuiIKaMu — obpasyer 3aM-
KHYTBIA KOHTYD. [Ipexx/ie 4eM BKJIIOYUTh B KOHTYP ONUJIKY, MOXHO
y6eauThCS 9TO ¥ TOK 3aMBbIKaHU S, ¥ TOK Pa3MbIKaHUSA AaIOT PaBHbIE
Y IPOTUBOINOJIOXHBIe OTKJIOHEHHUS CTPeJIKU raabBaHoMeTpa. I[Tocie
BBe/IeHU S OIIUJIOK B UHAYLIUPYEeMBbIi KOHTYp Oy/ileM 3aMbIKaThb U pa3-
MBIKaTh MHAYLUPYIOWUHA KOHTYD depe3 paBUJIbHbIE IPOMEXKYTKa
BPEMEHHU.

HeckonbKO 4uces NOKaXyT, KaK IPOXOXeHNe JBYX NHAYLUPOBaH-
HBIX TOKOB IIOCTEIIEHHO MeHseT CONPOTUBJIEHNE OTIUJIOK

I 1 I 18

IIMHKOBBIE OMUJIKHU 11 64 I 100
111 146 111 140

I 5 I 3

AnoMUHHEBbIE ONUJIKHA 11 50 I 47
111 39 111 81
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VI3MEHEHW$ ITPOBOAMMOCTH TOJT PA3JTMYHBIMU SJTEKTPUYECKMIMU BO3JIEMCTBUSAMU

DTHU OTKJIOHEeHUS ObLIU MOJIy4eHbI ¢ KaTyIKOH Oe3 cepreyHuka. C
CepAeYHUKOM U3 MATKOrO XeJe3a ¥ C TeM e UHYyLIUPYIOIUM TOKOM,
rocJieZloBaTeIbHbIe YMCJia ObLIN TPUOIU3UTENbHO OJJMHAKOBBI, KPOMe
TMI0JTyYeHHOTO MOCJIe TIePBOr0 3aMbIKaHMU 1, KOTOPOe ObLJIO MeHbIIIe.

4. TIpu paboTe C TIOCTOSTHHBIM TOKOM IIPOXOX/IeHHe CUIBHOTO TOKa
JieNiaeT YyBCTBUTEJIbHOE BEIeCTBO JIerde MIPOBOAIINM CIa0bli TOK.

CrnenaeM KOHTYP, COCTOAIIUIN M3 GaTapeu, YyBCTBUTENHHOTO Bellle-
CTBa ¥ raJibBaHOMETpA. DJIEKTPOABUXKYIIYIO CUy Oaraped BO3bMeM
cHavaza B 1 BosibT, moToM B 100 BosibT 1 3aTeM onATh B 1 BoabT. Huxe
yKa3aHbl OTKJIOHEeHM S, II0Jydaouuecs OT ToKa Ipu 1 BOJbTe [0 U HO-
cjie npoxoxaeHus Toka ot 100 BOJIbT.

Jlo npoxoKaeHus IMocie npoxoKAeHUs
IlepBasi 360HMUTOBAsT IUIACTUHKA, 16 100
IIOKPBITasl MeZIbIo
Bropasi 300OHWTOBas IUIACTUHKA, 0 15
MIOKPBITasl MeZIbo
JKene3Hble ONMUIKKU 1 500

B 3akJi0ueHMe 3aMeTHM, YTO BO BCEX ITHX OIBITAaX yIoTpebieHe
300HUTOBBIX IUIACTUHOK, TOKPBLITBIX MEJbI0 I CMeCSIMUA MeJH C
0JI0BOM, ObLIO MeHee yAOOHBIM, 4eM ymoTpebsieHue omuiaok. M nei-
CTBUTEJIbHO, C OMeJHEHHbIMY [UIACTUHKAMK MHE He YaBaJioCh MOCJIe
[IeCTBUST UCKPBI MJIM IeHCTBHS TOKA BOCCTAHABJIMBATD IO XKeJTaHUIO
TepBOHaYaJIbHOE CONPOTHBIIEHNUE, TOTZA KaK B TPyOOUKAX C ONMUIKAMU
M3MeHeHHsI COMPOTUBIIEHUSI MOXXHO ObLIO Pa3IMYHBIMU CIOCOOGAMU
I0YTH YHUYTOKHUTh, OCOGEHHO CJIaObIMU OTPHIBUCTHIMU yAapaMy IO
JloLIeYKe, KOTOPast OZIePKUBAET TPYOKyY'.

1 4 donycen nobnazodapums 2. XKenopona [Jendron] 3a ycepoue, ¢ Komopsim OH MHe nOM02aL
8 IMUX UCCNE008aAHUSIX.
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H. Tecna
O KoJie6aTeIbHBIX ABJIEHUAX
IIPYU BBICOKOM 4acToTe!

B cBs13u ¢ AIBJIEHUAMU pe30HaHca ¥ MpobJeMoil epejadyl SHEPrUU
I10 OJHOMY IPOBOAHUKY, KOTOPBbIE 51 TOJIbKO YTO PacCMaTpPUBaJl, g XOTel
ObI CKa3aTh HECKOJIBKO CJIOB 110 OZIHOMY BOIIPOCY, KOTOPBIH BCe BpeMs
y MeHs1 Ha yMe ¥ KOTOPBI 3aTparuBaet 61arococTosiHue Bcex. 51 xouy
CKa3aTh O Iepeziaue OCMBICIEHHBIX CUTHAJIOB, @, MOXET ObITh, faxe 1
3Hepruu, Ha 106oe pacCcTostHUe coBceM Ge3 MOMOIIY MPOoBooB. C Kax-
IbIM ZHeM £ Bce Gosiee yOeXXarCh B IPAKTUIECKON OCYIeCTBIMOCTH
3TOrO0 IIpoliecca, XOTA 5 IPeKPACHO 3HAI0, YTO OOJIBIIMHCTBO YUeHBIX He
BEPHT B TO, YTO MO/JOOHBIE MPAKTUYECKIE Pe3yJIbTaThl MOTYT ObITH ObI-
CTPO JOCTUTHYTHI; TEM He MeHee BCe CYUTAIOT, YTO PabOoThI OCIeTHUX
JIeT MOTYT JIMIIb CTUMYJIMPOBATh ONBITH B 3TOM HampaBjieHUU. Moe
yOexieHre yCTaHOBUJIOCH TaK IPOYHO, YTO 51 PACCMATPUBAIO ITOT MPO-
eKT NepeJjadyl CUTHAJIOB UJIM SHEPrHH yKe He IPOCTO KaK TeopeTHde-
CKYI0 BO3MOXHOCTb, a KaK Cepbe3HyI0 3a/ja4uy, KOTopas CTaBUTCs Iepef
VHXXeHePOM-3JIEKTPUKOM U ZI0JDKHA OBITh pellleHa co JHSA Ha JeHb.

Msicab o mepenade 6e3 MPOBOJIOB SBJISETCS eCTECTBEHHBIM CJie]l-
CTBHEM CaMbIX IOCJEeHUX Pe3yJbTaTOB, MOJNYYeHHBIX U3 HCCIeZI0Ba-
HUHA B 00sacTé 37eKTpuyecTBa. HeKOTOpble SHTY3MACTh BBIPA3UIIH
CBOIO YBEPEHHOCTb B BO3MOXXHOCTH OCYIIeCTBJIeHUs TeleQOHHM HA
mo6oe paccTosHKe MOCPeICTBOM MHAYKIUY Yepe3 BO3AyX. 1 He Mory
IIPOCTUPATh CBOe BOOOpaxkeHUe Tak fajexko. Ho s TBepzo Beplo, 4To ¢
IIOMOIIBI0 MOIHBIX MAIIMH MOXXHO M3MEHHUTb 3JIeKTPOCTaTHYecKoe

1 [1, C. 421—423. Tam xce npuseden ucmounux: {«La Lumicre Electrique», 49, 192, 239, 287,
338 (1893)}]. Conference faite devant le Franklin Institute et devant la National Electric Light
Association a Saint-Louis. {J/lexyus, npouumannas 6o Opauxnunosckom uncmumyme u 6 Ha-
yuonanvHot Accoyuayuu anexmpuueckozo ceema 6 Cen-JIyu; danHsiii ompuiBoK 633m co Cmp.
340—342).

140



COCTOsIHME 3eMJIU M TAKKM IIyTeM [lepe/iaBaTh OCMBICJeHHbIe CUTHAIbI,
a MOXeT OBbITh 1 SHeprui. B caMoM /iesie, 4TO NPensiTCTBYeT OCYIecT-
BJIEHUIO 3TOU NMpPOrpaMMbl? Mbl 3HaeM Temepb, YTO 3JeKTPUYeCKue
KoJiebaHUsA MOTYT GBITh MepefiaHbl 0 OAHOMY TPOBOJHUKY. IloueMy
)Ke B TAKOM CJIydae He OMPO6OBaTh BOCIONb30BATHCA /AJIS ITOM 11en
3eMJieii? MBICIb O PacCTOSHUM He IOJKHA HAC NMyraTh. YCTaBLIeMY Iy-
TeLIeCTBEHHUKY, KOTOPBII CYMTAeT KaXXKAbIN KMJIOMETD, 3eMJIST MOXeT
I0Ka3aTbCsl OYeHb OOJIBLION, HO CAMOMY CYAaCTIMBOMY U3 JIOZiedl —
aCTPOHOMY, KOTODBIN HabsogaeT Hebeca ¥ CYIUT O HAllleM, 3eMHOM
I1ape ¢ BLICOTHI 3THX IPaH/IMO3HBIX MAaCIITA00B, OH Ka)XKeTCsl 04eHb Ma-
neHbKUM. Tak Xe, Ka3auoch 6bl, JOJHKHO ObITh U /1715 3JIEKTPOTEXHUKA.
Korza oH roBOpUT O CKOPOCTH, C KOTOPOH PAcIpoCTpaHseTcs depes
3eMJII0 3JIEKTPUYeCcKoe BO3MYIIeHUe, BCe ero MOHATHSA O PACCTOSHUU
JIOJKHBI OBITH OIIPOKUHY THL.

OueHb BaXKHO ObLJI0 ObI 3HATh, KAKOBA EMKOCTh 3€MJIY ¥ KaKOH 3apsf
OHa MOXXeT BMeCTUTb, OyZy4u HasIeKTpu3oBaHa. HecMOTps Ha TO, YTO
MBI He 3HaeM CJIy4asi, Koraa 6bl Ha3JIeKTPU30BaHHOE TeJIO CYIeCTBOBAJIO
B IIPOCTPAHCTBe 6e3 TOro, YTOOb! BOIM3K He HAXOAMJIOCH APYTOe TeJlo,
3apshKeHHOe TPOTHBOIOJIOXHBIM IO 3HAKY 3/IEKTPUYECTBOM, BCe XKe,
BecbMa BePOSITHO, YTO 3eMJIst KaK pa3 U BJIAETCS TAKUM TeJIOM, KOO Ka-
KUM 6bI CIOCOOOM OHA HU OT/IeJIJIACh OT IPYTUX HeOECHBIX TeJl — a 3TO
obmenpuHsTOe 06BSACHEHNE ee TIPOMCXOXKIeHUsI, — OHA JI0JDKHA Oblia
COXPaHUTh KaKOW-TO 3apsiji, KaK 3TO MPOUCXOUT IIPU BCeX Mporieccax
MeXaHU4ecKoro pasbefuHeHus. Koib CKOpo OHa SIBISIETCS M30JIMPO-
BAHHBIM B IPOCTPAHCTBE TEJIOM, ee eMKOCTh 0JKHA ObITh Ype3BbIYaii-
HO Masia, MeHblIle ThiCsTYHOU dapasbl. Ho BepxHue cjiou Bo3ayxa sBJIs-
I0TCS IPOBOJAIIMMY, TaK YTO B CBOGOJTHOM IPOCTPAHCTBE 3a pe/ielaMu
armocdepsl, ObITh MOXKeT, HAXOAUTCS CpeZia, KOTOpasi MOXeT COfiepXKaThb
IPOTHUBOIOJIOKHBIN 3apsifi. EMKOCTh MOXeT ObITh TOrZa HecpaBHEHHO
Gonbire. Bo BCAKOM ciiyyae, O4eHb BaXXKHO COCTABUTDb cebe NpeJCcTaB-
JIeHHe O KOJIMYecTBe 3JIeKTPHYeCcTBa, KOTOPOe COZepXKHUT 3eMusl. Tpyz-
HO CKa3aTb, IpHOGpeTeM JI Mbl KOra-1ubo TpeGyeMble CBeJIeHHUS, HO
MOXXHO HaZIesITbCS, 9TO 6J1aroziaps 31eKTpUIeCKOMY Pe30HaHCY HaM 3TO
yaacres. Ecu korza-nmubo Mbl cyMeeM YCTaHOBUTD, C KAKMM [EePHOZOM
KosebyieTcsl 3apsi/i 3eMJIM, KOTZla Ha Hee BIIMSET CUCTeMa HMPOTHUBOIO-
JIOXKHBIX 3EKTPUYECKHX 3apsZIOB UM HEKOTOpAs Lielb, Mbl IpHOOpe-
TeM 3HaHUe, Ype3BbIYaiiHO BaXKHOe /17151 6J1aronoydus yeI0BeyecTsa.
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H. TEcna

51 mpeasarar0 MCKAaTh 3TOT MEPHOJ C MOMOIIBI0 3JEKTPUIECKOTO
OCHHMJUIATOPA MJIM MCTOYHHMKA TEePeMEeHHOro ToKa. Y3 JByX KjieMM
VICTOYHHUKA 3JIEKTPUYeCTBA OfHA COeAMHEHa C 3eMJel, Hampumep
IIOCPeZICTBOM BOZIONPOBOJHOM CeTH, a Apyras — C U30JUPOBAHHBIM
TeJIOM, 00JafialonM GOJIBIION TOBEPXHOCThI0. B0O3MOXHO, 4YTO
BHEITHMe MPOBOASALINE CJIOU BO3yXa UK CBOGOJHOE MPOCTPAHCTBO
comepXat 3apsi/i NPOTUBOIMOJIOKHOTO 3HaKa ¥ 0Opa3yT ¢ 3eMiei
KOH/IEHCATOp O4YeHb OOJIBIION eMKOCTH. B 3TOM ciiydae mepuoj KoJie-
6aHuil MOKeT ObITh OYeHb AJUHHBIM U JJIS ONbITa MOTJIA ObI MOCIY-
XUTh JMHAMOMaIuHa. I TpaHchOpPMUPYIO TOra TOK 10 HAUBO3MOX-
HO 60Jiee BBICOKOTO HANPSDKEHHUS W COeJUHSI0 KOHI[BI BTOPUYHOTO
KOHTYpa, HaXOAIMEerocs Mo/ BHICOKMM HampsiKeHUeM, ¢ 3eMJIei 1 ¢
M30JMPOBaHHBIM TesoM. Hainune pe3oHaHCa MOXHO 66170 6bI ycTa-
HOBUTH, U3MEHSIS1 YaCTOTY TOKA U BHUMATEJIbHO HabJII0ast OTEHIIH-
aJl ©30JIMPOBAHHOTO TeJjla ¥ BO3MYIIeHHe B Pa3IMYHbIX COCETHUX TOY-
Kax 3eMHO#1 oBepXHOCTH. EC/n, KaK BepOsITHO yMaeT 60JIbIINHCTBO
y4eHbIX, IepUOJ Ype3BbIUaiiHO MaJl, TO ANHAMO Oy/ieT yxKe HelpUros-
HO U Hajo OyZeT MPUAyMaTh MOAXOASAIMINI 3JeKTPUYeCKUIl OCLUI-
asitop. He MCKJII04Y€HO, YTO MOJIy4YeHHe CTOJb GBICTPHIX KOolebaHMii
OKa)eTcst 1ake HeBO3MOXXHBIM. Ho GyZIeT JIM 3TOT OTBIT OCYIECTBUM,
WIu He OyJeT, 3apsiKeHa Jid 3eMJIs, UJIM HeT, U KaKOB Obl HU ObLI T1e-
puoz KonebaHMii, BO BCAKOM CJlyyae HECOMHEHHO BO3MOXXHO — U MBI
MMeeM 3TOMY eXeJHeBHbIe [I0Ka3aTelbCTBa — IMPOM3BECTH KaKoe-
HUOYIb 3/IeKTpUYecKoe eiicTBUe, OCTATOYHO MOIIHOE, YTOOBI ero
MO’KHO GbLJIO BOCIPUHSTH C TOMOIIbIO MOAXOASIINX HHCTPYMEHTOB B
71060# TOYKe TTOBEPXHOCTH 3eMJIH.

JomycTuM, 4TO OAHA U3 KJIEMM KUCTOYHUKA IIepeMEHHOr'o TOKa S
coe/lMHEeHa, KaK MOKa3aHO Ha PUCYHKe, ¢ 3eMJell E (Hampumep, ¢ Boo-
IPOBOHBIMU TPy6aMu), TOTa KaK Apyrasi KieMMa coeZiMHeHa C TeJIoM
P, umeromuM G0JIbIIYIO TIOBEPXHOCTh. DIEKTPHUeCKOe KojieGaHKe Bbl-
30BeT MepeMeHHOe [BUKeHUe 3JIeKTPUIeCcTBa U TOKU MPOUAYT depe3
3eMJII0, CXOZSICh K To4Ke ¢. TaKuM 006pa3oM, K COCeZIHUM C ¢ TOUYKAM
Oyner NpUXOAUTh BO3MYLIeHUe, KOTOPOe, KOHEYHO, OyZleT yMeHbIIaTh-
sl C pacCTOSIHKEM, HO 3TO ocjiabyieHue OyneT TeM MeHblie, 4eM OO0Jib-
1Ile KOJIMYEeCTBO 3/IeKTPUYeCTBA, IPUHUMAIOLIEr0 yyacTre B IpoLiecce.
Ecnu Teno P M3011pOBaHO, TO MOTEHIMAN UCTOYHUKA HOJKEH OBITH
OT'POMHBIM /IJIs TOTO, YTOOBI MOBEPXHOCTH P He TUMUTHPOBaa 3QDeKT.
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O KOJIEBATEJIbHBIX SIBJIEHUAX ITPU BBICOKOW YACTOTE

Yc0BUsA MOTYT ObITE TOAOOPAHBI TAK, YTO UCTOYHUK S OyZieT cO371aBaTh
TaKoe Xe JIBYKeHHe 3JIeKTPHYeCcTBa, KaK ecyiu Obl Liellb OblIa 3aMKHY-
Ta. TaKUM IIyTeM, KOHEYHO, BO3MOXXHO COOOIIUTH 3eMJie 3JIeKTpuye-
CKoe KoJiebaHMe, 110 KpaliHeil Mepe, 6osbLIOro nepuosa. PaccrosiHue,
Ha KOTOPOM MO3KeT ObITb 0GHAPyXeHO BbI3BAHHOE 3TUM CIIOCOHOM KO-
nebaHMe TPYAHO NpeayKa3aTh CKOJIbKO-HUOY/b ONpe/ieIeHHO.

A
s b

E E

Due. 1

MHe mpUILIOCH paccMAaTPUBATh MO APYrOMYy CJydarm, Kak BeleT
cebst 3eMJisi B OTHOIIEHUU 3JIEKTPUUECKUX Bo3MymleHuil. HeT comHe-
HUSI B TOM, YTO TJIOTHOCTD 3JIEKTPHYECTBA HA TIOBEPXHOCTH 3€MJIK MO-
)eT OBbITh TOJILKO MaJIOM U YTO NPHUCYTCTBUE BO3AyXa He OyJeT UMeTh
BpPEJIHOTO BJIMSIHUSA U He JacT 60JIbIIOK motepu sHepruu. Teoperude-
CKHU CO3/jaHue 3JIeKTPUIECKOr0 BO3MYILIEHHs, OLyTUMOTO Ha 6OJIBIIOM
PacCTOSTHUY UK [aXke Ha BCei IOBEPXHOCTH 3eMHOTrO Iapa He MoTpe-
OyeT 04eHb OOJBIION 3aTPAThI SHEPTUHL.

CoBepIeHHO 04eBH/IHO, YTO HAXO/SMIASCS B KAKOU-TMO0 TOUKe Ha
HEKOTOPOM PacCTOSTHUU OT UCTOYHMKA S XOPOIIO HaCTPOEHHAs CUCTe-
Ma, COCTOSIIAas U3 CAMOMHYKIIMY U eMKOCTH, MOXeT ObITh IpHBeZieHa
B JleliCTBHE C IOMOIIbI0 pe30HaHca. HO MOXHO TaKke 3aCTaBUTh [ieii-
CTBOBATh CHHXPOHHO JIPYTOil MCTOYHHUK S, (CM. PUCYHOK) MJIM pAAZ Ta-
KUX UCTOYHUKOB U TAKUM CIIOCOOOM PACIPOCTPAHUTD MIOTOK 3JIEKTPH-
YecTBa Ha 0YeHb GOJIBIINYI0 TOBEPXHOCTb.

s1 mymalo, 4TO B ropojie MOXKHO C IIOMOIIbI0 pe30HaHca 3aCTaBUTh
JIeliCTBOBATD 3JIEKTPUYECKUe YCTPOUCTBA OCPEACTBOM CeTH TpyoO, Hc-
T0JIb3Y$ OCLUISTOP, HOMeIleHHbIN B HEKOTOPOM IIeHTPAJIbHOM MyH-
KTe. Ho mpakTH4ecKoe pellleHue 3TOH ocyIe{Hel 3a1a4y HeCpaBHEHHO
MeHee I0JIe3HO /7SI YeJIoBeKa, 4eM Nepesiada CUTHAJIOB, 8 MOXKET ObITh
¥l 9Hepruw, Ha Joboe paccTosiHKe Yepe3 3emito. Eciu 910 oKaxercs
BO3MOXXHBIM, TO PacCTOAHUSA He OYAyT TOrZa UrpaTh HUKAaKOW POJU.
Ho npex/ie Bcero Hy)HO NpUAYMaTh alaparsl, IPUTOJHbIE [JIs STOM
11eJ11; ’TOMY BOIIPOCY 1 yKe MOCBATUII MHOTO Tpy/a. S TBepzio y6exieH,
4TO 3TA 3aZlaua MOXKeT OBbITh pellleHa, U 51 HaJIefoCh, YTO MBI 6yZeM CBU-
JileTeJIIMU ee OCYIeCTBIIeHHS.
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TBopenue I'epnal

Be3BpeMeHHbIi KOHEI MOJIOZION ¥ OJIeCTSIIel )KI3HU He MOXKET He BbI3BaTh
TIeYaJIv ¥ COUyBCTBYSA B CEpPALIAX BCEX IPy3eii IIOYMBILIETO U ero TOBAPHIIIEH 110
pabore. Cpenu CKOLIEHHBIX CMEPTBIO B PacLiBeTe TBOPYECKUX CUJI HAM BCIIO-
muHarorcs umeHa @penerst, Kapro [Carnot]|, Kmuddopna [Clifford], k koro-
PBIM Tellepb Hazio NPUOABHTh TaKxke 1 MMsA lepua. JleATebHAs OHOCTb €ro
TIpOTeKaJia B 6JIaroNpUATHBIX YCIOBHSAX; C CAMOTO POXKIEHHUS ero OKpyKaja
06CTaHOBKA, CIIOCOOCTBOBABIIAS CO3/IAHMIO 3aKOHYEHHOTO YeJIoBeKa HayKH,
COBEpIIIEHHOTO KaK B 9KCIIEPUMEHTAIbHOM, KaK 1 B MaTeMaTH4ecKou 00JI1acTH.
CwmepTs ero, nocnenoBasiias 1 sHBaps cero 1894 roga, Ha TpUAUATD MECTOM
TOZly YKM3HH, SIBJISIETCS TSDKEJION YTPAaToid /7isl aBaHrap/ia pabOTHUKOB HAayKHU.
OnHaxo OH ycriesn cielaTb OTKPBITHE, KOTOPOe MepeacT ero UMs TOTOMCTBY
KaK MM 4eJI0BeKa, CO37aBIIIero 310Xy B SKCIIepUMeHTAIbHON (H3HKe.

B MaTemaTnyecKou 1 TeopeTUdecKoi pr3uke 3epHO OO MOCESHO ApPY-
rumu. Dto 6bpu Papazgeit, TomcoH u CTokc, 6e3 coMHeHus Takxe Bebep,
TenbMroJibll; HO B TOYW CIENUATbHOM 00JIacTH, KOTOPYIO 51 MIMeI0 B BUZY,
Oornble U TIOOTBOPHee Bcex Tpynuscsi Kiepk Makcsest. Tepiry ObL1o
TIpeZHa3HaYeHo I0XaTh IUIOZbI BCeX 3TUX TPYZAOB. Ero skcrieprmMeHTaIbHOE
OTKpBITHE JI0Ka3aJ0 IepMaHCKUM y4eHbIM CIIPaBeIMBOCTb MAKCBEJJIOB-
CKOM TeOpuM CBeTa, BepHee, CBETA U 3JIEKTPUYECTBA BMeCTe, a apMHs yMe-
JILIX pabOTHUKOB Y HAC B AHITIMM (PAaBHO KaK U HEKOTOPbIE IPEJICTaBUTENN
IBetirapuu, @panuumu v Vipranauu) nofobpasa OCTaBIIKMECs KOMOCHS.

DTta YacTh paboTs! Tepiia Harbosee MMPOKO M3BECTHA, OHA MPUHEC/IA eMy
cnaBy. [Ty6yHOe PU3HAHKME PelKo ObIBaeT CTOMb 3aciysxeHo. IIIupokas my-
GJIMKa CKJIOHHA K IIEAPOCTH ¥ ZIOBEPYMBOCTHU U YacTo GbiBaeT obManyTa. [Tep-

1 [1, C. 424-443. Tam e npuseden ucmounux: { Nature 50, 133 (1894)}]. {/lexyus, npouu-
mannas 8 Koponeackom obujecmee 8 namuuyy, 1 urons 1894. Ilonpasku, coenanHvie agmopom
no3duee (cmp. 160), enecenst 6 mexcm cmamou. Tabnuyy demekmopos mel He npUBOOUM,.

144



BEHCTBO B 00/IaCTH HayKH, PHCYXX/iaeMoe B COOTBETCTBUM C MepUIaMH IIH-
POKOIA MyO/IMKY OT/IeNIbHBIM SHEPrUYHBIM JIUL[AM, BCerzia KaxeTcst bonee v
MeHee 3a0aBHBIM [IJIs1 TeX, KTO paboTaeT B Toii ke obmactu. OHAKO B Clydae
Tepria mofo6GHON ONMOKY He 6bUT0. Ero MMsi He IOCTHIVIO Ype3MepHO¥ TIomy-
JIIPHOCTH ¥ CZIEJIAHHOE FIM BO BCEX OTHOIIEHHSIX HEM3MEPHIMO TIPEBOCXO/IUT BCe
TO, 4ero JOCTUI/I HEKOTOPBIE JIFOIH, Ha/leNaBIlIvie TOpa3zio OoJiblie IyMa.

Ero HauGoree MMPOKO M3BECTHOE OTKPBITHE SIBJISETCS JaJeKO He
e/IMHCTBEHHBIM. 51 MelO 3/1eCh CIIHCOK BOCEMHA/I[AT! PaboT, HamevaTaH-
HBIX MM B HEMELIKUX XXYpHaJaxX, He CYMTasi BOLIEALINX B eT0 U3BECTHYIO
KHUTY 06 3JIEKTPHYIECKUX BOJIHAX, M XOTes Obl BbICKA3aTh IOXeNaHue,
aro6b1 JloHmoHCcKoe Ousiaeckoe 06LIECTBO B3sUIO Ha CeBst IepeBojl U 13-
flaHuWe XOTs 6bl YacTu 3THX paboT, TeM caMbIM BO3[aBasi JaHb MaMATU
Tepuia 1 fienast OJIE3HOE JIeJI0 ISl y9eHbIX Halllei CTPaHbl.

Jemoncmpayus duanozumuea c nopmpemonm Iepya

JleMOHCTpHPYEeMBIi MHOIO IOPTPET He 04eHb yaadeH. OH caiena 1o ¢ororpa-
¢uw, casToii MuctepoM FOsem [Yule], onHIM 13 MHOTOYHC/IEHHBIX MHOCTPAH-
HBIX CTY/IEHTOB, CTeKaBIIMXCs1 B laboparoputo Tepia B BonHe. IToprper 31oT
Ge3yrpeyeH ¢ TOYKM 3peHus poTorpaduu, OIHAKO OH IUIOXO NepesaeT 06K
Tepiia; 310, BO3MOXHO, 0GBSICHSIETCS TeM, YTO MOCTIENHHI Y)Ke CTpaziall B TO Bpe-
Ms1 60JIe3HBIO, KOTOPAsi U YHECIA er0 BIIOCTIEZICTBIY B MOTFIY.

3axaHuMBas 3TO BBeZieHMe, TTOCBAIEHHOe JIMYHOCTY [eplia, 1 CYUTaI0 HyX-
HBIM OTMETUTb TO TIOJIHOe HHTy3Ma3Ma BOCXHIIeHre, KOTOpOe ero Xapaxrep U
CHJIa /lyXa BbI3bIBAJIM BO BCEX yUEHMKAX U COTPYIHUKAX, IPUXO/UBIIMX C HUM B
COIPUKOCHOBeHYe. Pefiko MOYKHO BCTPETUTh 4elloBeKa, CTOJIb JIeJIMKaTHO OTHO-
CHBLLETOCS. K 4yBCTBaM Jpyrux. OH BCerzia CTpeMIICs IpeyMeHbIIUTb TO Iiep-
BEHCTBYIOLIee [0JI0}KeHN e, KOTOPOe OTBOIMJIOCh MY Y HAC B Pedax M [VCaHUAX,
13 OOSI3HY, YTO MPEATIOYTEHYe, OKA3aHHOE eMy TIepert IPYTiMH, Gosiee CTapbIMU
Y4YeHbIMH, MOYKeT 33/IeTh YyBCTBUTEJILHOE CAMOJTIO0VIE eT0 COOTeYeCTBEHHUKOB.

YIIoOMMHAsA O IPYTYX BBITAIOLIMXCS HEMEIKUX (QU3MKaX, 5 CYUTAI0 YMeCTHbIM
BbIPa3UTh 37IeCh HALTy [leyaJIb I10 IIOBOJly HeljaBHel cMepTy fiokTopa ABrycta KyHa-
ta [Kundt|, npeemuuika [ebMrosbIia o kadenpe B BepiHCKOM YHUBEPCHTETe.

Coranasch poyYecTdb JIeKNUI0, TOCBSANIIeHHYI0 TBOpeHusaM l'epua, s
Iperoiaral OBTOPUTh HEKOTOPbIe U3 ero ONBITOB U, B Y4aCTHOCTH, IIPO-
ZIeMOHCTPUPOBATh HEKOTOPbIE U3 ero MeHee W3BeCTHBIX OTKPBITUH U Ha-
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omroziernii. OHAKO BOCXMINEHNE, KOTOPOE OIBITHI C 3JeKTPUYIeCKUMH
KosebaHUAMY BO30YK1aIi BO MHe ellle B TO BpeMsl, KOIZia s caM BeCHOH
1888 roma He3aBUCKMO pabOTas Hafl TEM 3Ke BOIPOCOM', BCIIBIXHYJIO C HO-
BOI1 CHJION ¥, TaKUM 0OPa3oM, MOSI JIEKIIUS IBUTCS CKOPee SKCIIepHMeH-
TaJIbHOU IeMOHCTpAaIMel pe3yIbTaTOB UCcejoBaHui [eplia, 4eM TOYHBIM
BOCIPOU3Be/IeHHeM KaKO-TH00 YaCTH CAaMUX €T0 OIIbITOB.

[IpuHMMas BO BHMMaHUe, YTO HeOOJIbIIOe KOJTMYEeCTBO MOMX CIIyIIa-
TeJIeil, BO3MOKHO, BOBCe He 3HAKOMO C IIPeZIMeTOM, 51 TI03BOJIIO cebe Mo-
CBATHUTb NATb MHUHYT KPaTKOMYy OOBSACHUTENBHOMY BCTYIUIEHUIO, XOTS
VIMeloleecs B HallleM PacropshKeHUH BpeMs JaJieKo He GecrpesieNibHo [is
very far from being «infinitely long»].

S1 cunTaro, 4TO BCero mpole OyzieT Ha4aTh C KPATKOTO UTOra HAIIMX
3HAHWI B JAaHHOM 06J1aCTH B 3MOXY, ITpeLIecTByOmyo [epiy.

[Tofo6HO TOMY, KaK KaMeHb, OPOIIIeHHBII B TIPY/I, BHI3bIBAeT Ha €ro Io-
BEPXHOCTH BOJIHBI, CIIOCOOHbIE K0JIeGaTh COJIOMUHKH, 0] KOTOPHIMH OHH
TIPOXOZIAIT, TaK KOJIOKOJIBYMK MJIM KAMEPTOH, eC/U UX yZIapHUTh, U3/y4aloT B
BO3ZyX 9Hepruio B GpopMe TaK Ha3bIBaeMbIX 3BYKOBBIX BOJIH U 9Ta U3Jy4eH-
Hasi 9Heprus crocobHa Bo30y)XaTh KoJeOaHus B IPYTHX YIIPYTUX Telax.

Ecin co6cTBeHHbIe MM CBOOOAHBIE KOJeOaHUsA Tejla, BOCIPUHUMA-
IOIIEro 3TH KoslebGaHuUs, ABJIAIOTCA CHJIBHO 3aTyXaloMUMY, T. e., Oyay4u
TIPEZIOCTaBIeHO caMOMy cebe, 3TO TeJI0 OGBICTPO HMPUXOAWUT B COCTOSHHUE
TIOKOS, TO OHO MOXET JIMIIb CJIab0 OTKJIMKAThCsA HA TOHBI OGO BBICOTHI.
Tak 06CTOUT [IeJI0 C MOMM T'OJIOCOM U BAIIMMU yIaMu. JIUIIb Ype3BbIvaii-
HO BBICOKHE TOHBI COBCEM He BOCIIPUHUMAIOTCS YXOM.

Hao6opor, ecnu BocmpyHHUMarolee Teslo o061aziaeT XOpOLIO BbIpa-
KEHHBIM [IEPUOJIOM KOJIeGaHMi, KOTOPbIe IIPOAOIIKAIOTCSA ZI0JIT0€ BpeMs
IIOCJIe TOTO KaK TeJIo NMPefoCTaBIeHo caMoMy cebe, HalpuMep KOJIOKOII
VUM KaMePTOH, TO MbI IMeeM ropaszio 60ibIire BO3MOXKHOCTH IS OTBET-
HBIX KOJIeGaHMIA; OIHAKO /171t BBISIBJIEHUS MX B [IOJIHOI Mepe Heobxoauma
0oJIbIIast TOYHOCTD HACTPOUKHL.

Eciii mpreMHUK He GyzieT TOYHO HAacTpoeH [syntonised| Ha MCTOYHUK,
OH IIOYTH WJIY 1a’Ke COBCEM He OyIeT OTKIMKAThCH.

C ZIpyroii CTOPOHBI, €C/IM XOPOLIMM BUOPAaTOPOM fIBJISIETCS] ICTOYHHIK, TO
TOYHOCTDb HACTPOYKH HEOOXO/MMA TIOTOMY, YTO B IPOTUBHOM CJIy4ae OH OyzieT
HeMeJIJIeHHO HapyIIATh IBIDKeHNe, BbI3BAHHOE M JKe CAMKM B TIPeJILIeCTBYIO-

1 Phil. Mag., 26, 229, 230 (1888); unu «Ipomoomeodst u zpo3o3auumHsie yCmpoucmea»
(Whittaker), cmp. 104, 105; maxace Proc. Roy. Soc., I, p. 27.
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1Mii MOMeHT. Ha areprozIiTaecKuii yke WK CHITBHO 3aTyXaroILIHil BO30yIUTEN b
TIOYTH Bce Tela OYZyT OTKIIMKATHCSA OAMHAKOBO XOPOIIIO MJIM OZIMHAKOBO ILIOXO.
Cxa3aHHOe MHOIO O 3By4allX TeJaX CTPABEVIMBO U BCeX BUOPATOPOB, Ha-
XOISILIVXCA B Cpeie, CIOCOGHOM ITepeiaBaTh BOHbL Harprmep, OChUIAIOIIHI Tevte-
(boH rwm MUKPOQOH, KOI7Ia B HETO TOBOPSIT, M3MTy4aeT BOTHBI B 3UP Y 3Ta JIyIKCTast
SHEpIVs TOXKe CTIOCOOHA BO3OYKIATh KOMeOAHKA B TIOOOPaHHBIX MOIXOMAIM
06pa3oM Tetax. OTHAKO MbI He 00J1aZiaéM JIOCTaTO9HO TOHKVMK METOiaMy JUIA He-
TIOCPEJICTBEHHOTO OOHAPY)KEHVIs ITHIX SMEKTPUYECKIX WM 3UPHBIX BOJH; IS TOTO
9TOObI OHY IIPOV3BEIIH 3aMETHOE JIEVCTBYIE Ha PACCTOSTHIM, OHH IOJDKHBI ObITh Orpa-
HIYeHbI HArozi00ue TOro, KaK 3TO JieJiaeT IeperoBopHast Tpyoa, JIMIIeHbI BO3MOXHO-
CTY PaCTIPOCTPaHSATHCA BIIVPh M CKOHIIEHTPHPOBAHBI Ha Y7aJIeHHOM TIPHEMHYIKE.
TaxoBO Ha3Ha4eHVe TeNerpadHbIX POBOZIOB; OHYU SBJIAIOTCS LA 3UPA TEM JKe,
YeM IeperoBopHas Tpy0a ABJIAeTCA T BO3yXa. MeTa/umdecKiii POBOZ B BO3ZyXe
MOXHO CPaBHUTB (TIO €ro JIeACTBUIO, @ He B JIeTAJIAX 3T0M aHAJIOTUK) C BbITHYTON
TyCTOH TOJIOCTBEO, OKPYXKEHHOU TI0YTH TBEPIBIMI, I CJIA0O0 YTPYTHMI CTEHKAM.

lap, 3apsaxcaemoii om snexmpogopa

Besikuil TPOBOIHYK, 3apsKaeMblil WK pa3psKaeMblil B IOCTaTOYHON
CTeNeHV BHE3AaIHO, TOChUIaeT B 3GUp 3/eKTPUIECKHe BOJHBL, TaK KaK CO-
OOIIeHHbI eMy 3apsifi YCIIOKauBaeTCs He CPasy, a JIMIIIb MOC/ie HeCKOIbKUX
KoneGaHuil Briepen U Hasan. CoracHO Teopuy MakcBesiia, 9TH KavaHus
BO30Y)XZalOT BOJHBI B 3dHpe BBHIY TOTO, YTO B KOHIE KaXKIOTO IIOJIypas-
Maxa OHY BBI3bIBAKOT 3JIEKTPOCTaTHYecKre 3PEKTHI, a B CepeIUHE KaKI0TO
TnoJiypa3Maxa — 3JIeKTPOMarH|THbIe, ObICTPOe e YepeZloBaHKe 3THX JBYX
BUJIOB 9Hepruu o6pasyeT 3pupHbie BOJHBI'. [Ipy HAJTNYMK POBOZIOB OHU
OyZyT pacIpoOCTPAHAThLCSA BAOJb HUX U JIEHCTBHE UX MOXeET ObITh OILyIIiae-
MO Ha 60J1bIIOM paccTosiHuy. [Ipy OTCYyTCTBUM MPOBOIOB OHU OYIyT pac-
HPOCTPAHATHCA MOZOOHO 3BYKY KOJIOKOJIA WM CBETY UCKPBI U X MHTEHCHB-
HOCTb Oy7ieT yObIBaTh 06PAaTHO MPOMOPLIMOHAILHO KBAZIPaTy PaCcCTOSTHUSL.

MakcBeJIT 1 ero HocyiefoBarTesv 3Hajy, YTO TaKve BOJHBI ZIOJDKHBI CyIIe-
CTBOBAaTh; OHU 3HAJM CKOPOCTb, C KOTOPOW OHH JIOJDKHBI PAcCIIPOCTPAHSTHCA,

I Cmpozo 2080ps, HUKAKO2ZO OMCMABAHUSA UNU PASHOCTIU (PA3 MENIY INEKMPUUECKUMU U

MAZHUMHBIMU KONEOAHUAMU He cywecmesyem. Pasnocmo (1)(13 umeem mecmo 6 udnydameie uiu
8 noznomumene, HO He 8 nepe()awmeﬁ cpeae. Hacmwm;ee UBTIYUEHUE SHEPZUU HAUUHAEMCA
JAUWDb HA pACCMOAHUU npu6ﬂu3umeﬂbno 8 uemeepmo ONUHBL BOHBL OM UCTOUHUKA U 8 npeae—
J1ax 3Mmozo pacCmoAHUA UcHe3aem Ha4arbHasa pasHocms d)(l3 8 uemesepmeo nepuo@a.
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3HAJIM, 4TO /IBIDKEHNE X B BOZIe WJIM CTeKJIe OyzieT GoJiee Me/lIeHHBIM, YeM B BO3-
ZlyXe, YTO OHU Oy/IyT 3aruOaThCsi BOKPYT OCTPBIX YITIOB, YTO OHU OY/lyT YaCTUYHO

TIOIVIOIIATHCS, HO PEMMYILECTBEHHO OTPAXKaThCsl IPOBOIHUKAMH, YTO, Oy/y4u

OTpakeHbI B 0OpaTHOM HAIIPaBJIeHNH, OHY JIAZlyT SBJIeHYe CTOSTYUX BOJH, sIBJIe-
HYe nHTepdepeHINY WY ITyYHOCTeH U y3/I0B. BbUTO M3BECTHO, KaK BBEIYUCIATD

JUIVHY 9THX BOJIH U id’Ke KaK BO30yKIaTh BOJIHBI KeJIaeMO¥ WY 3apaHee OTIpe-
ZeneHHOH JyTiHBI 0T 1000 MIUTB 10 oiHOrO ¢yTa. O HUX GBLIO M3BECTHO MHO-
YKeCTBO Bellleli, [lepedrc/ieHHe KOTOPBIX OTHSIO Obl CIMIIKOM MHOTO BpeMeHH.
JT1060¥1 OHOPOAHBII U30JIATOP CIIOCOOEH TepeNaBaTh KX, PETIOMIIATh X W,
TIPH COOTBETCTBYIOLIEH (pOpMe, KOHIIEHTPHUPOBAT UX, He OTPAXKaTh M3BECTHDIX

BUJIOB KOJIeGaHMiA 1071 OTIpe/ieJIeHHbIM YIJIOM ML T. /1. KL T. .

Bce 310, rOBOPIO 51, GBUIO <M3BECTHO», U3BECTHO C PA3/IMYHOM CTETIEHBIO 7I0-
CTOBEPHOCTH, IIpU4eM 3Ta JOCTOBEPHOCTb HEKOTOPBIMH OLIEHWBAJIACh BBIIIE,
4eM 3TO SIBJIAeTCS 3aKOHHBIM JI0 GaKTUIeCKO SKCIIepHMeHTaIbHOM ITPOBEPKU.

Dra npoBepka Obiia pousseneHa lepiieM. OH MOCTABUI HA MYTH TaKUX
BOJIH COOTBETCTBYIOLIIIE TPOBO/IHHUKH, IPUCTIOCOBIIEHHBIE /IS BOSHUKHOBe-
HUSL B HUX MH/YLIMPOBAHHBIX 3IEKTPUIECKUX KOJIeOAHUI U, K U3yMJIEHUIO
BCeX, BKJIIO4ass 6e3 COMHEHHUS U ero caMoro, HallleJI, 9TO BO3HUKAIOIIYe Ta-
KMM 00pa3oM BTOPUYHBIE 3JIeKTPUIECKHe KOJeOaHUs HaCTONBKO CHJIbHEL,
4T0 0OGHAPYKMBAIOT ce6S TOCPEICTBOM KPOXOTHBIX 3JIEKTPHIECKUX HCKD.

Hacmpoennvie nevidenciue 6anxu

$1 MOKaXy 3TOT ONBIT B TOM BHJE, KOTOPHIi TpebyeT BOJIbII0i TOYHO-
CTH HAaCTPOWKH [tuning or syntony|, Tak KaK ¥ U3Jy4aTesb ¥ IPHEMHHUK
TIPEeJICTAaBIIAT COO0H UTTENLHO KOJIEOMIOIMecs: CUCTeMB], COBEpIIAK0-
1lYe OT TPUALIATU 0 COPOKA KoJeOGaHMii, TpeXx/ie YeM 3aTyXaHue acT
3aMeTHBIN 3 dexT. S Gepy nBe JeleHCKUX OAaHKU C 3aMbIKAIOIIAMK
LensMU AMAMETPOM OKOJIO fIpAa, PACIOJIOXEeHHble Ha PACCTOSHUU
OKOJIO AIBYX SIPZIOB APYT OT ApyTa. SI 3apsiKaro U paspsikaio ofiHy 6aHKy
¥ Habuoato, 4To KosebaHus, Bo30OyxaaeMble B IPYroid, MOTYT MpUBe-
CTH K ee TepeKpBITUIO, eCJIM OHAa HACTPOEeHa Ha MepByIo’.

3aMKHyTast 1iellb, TIONOOHAsT ITOM, SBJIAETCS CJIaObIM M3JTyJaTesieM U CJia-
ObIM IIOITIOTUTENIEM, BBUZY Yer0 OHA MaJIO IPUTO/IHA 711 IeFCTBYS Ha PacCTosi-
HUW. S laKke He yBepeH, CMOXXeT JIM OHA OKa3bIBaThb BUIVIMOE JIEHCTBUE HA

1 Cwm. Nature, v. 41, p. 368 unu Jlnc. Jnc. Tomcor «Recent Researchess, cmp. 395.
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PAcCTOSIHUM CBBIIe -/, , HA KOTOPOM HACTYIAeT eHCTBUTEIbHOe MU3JTydeHue
OTZe/UBLLIeNCS SHepriy. VI3/ydeHyie yiyIiaeTcsi Y YBeJTIYeHNN PaCcCTOSTHISA
MeXTy OOK/Ia/ikaMy OAaHKH, T. €. IPH YTOJIIEHNH IU3TIeKTPHKA. JleJio B TOM, YTO
B HACTOSIIIIEM M3JTy4eHNH 3JIEKTPOCTATIYECKask M MArHUTHAsT SHEPIHsi PABHBI
JIPYT JIPYTY, TOIIA KaK B KPYTOBOJ LI CYILIECTBEHHO MPeo6yia/iaeT MarHuTHast
SHEprus. YBeYMBas HACKOJIBKO BO3MOXKHO PAacCTOsIHYE MeXZy OOK/IaiKaMy
GaHK¥, MbI [I0JTy4aeM TUIMYHBII OCLIIATOP [eplia, AM3/IeKTPUK KOTOPOTro 3a-
TOJTHSIET BCIO KOMHATY U KOTOPBIi M3/y4aeT y)Ke BeCbMa CHJIbHO.

Tepyesckuii subpamop 00b14HbIX PA3MEPOS

Braronaps u3iy4eHHIO 3HePrUM ero KonebaHus OBICTPO 3aTyXalOT
¥ OH MOXeET J1aTh He GOJiblle TPeX-4eThIpex JOCTATOYHO CHJIbHBIX KO-
nebanuii. VI3 3TOTO ClieiyeT, YTO OH MMeeT IMMPOKUE Jruana30H BO36YxK-
JIeHHUs, T. €. MOXKET BbI3bIBATH IOSIBIEHNE UCKP B POBOAHUKAX, IOYTH
COBEPIIIEHHO He HACTPOEHHBIX Ha HEro,

DTU [Ba YCIOBUS — 3aMeTHAst SHePrusl U3JyueHUsl U ANTUTeTbHOCTh
3JIeKTPUYeCKY BbI3BAHHbBIX KOJIeOaHMIA B HACTOAIIIee BpeMst HeCOBMECTH -
MBL. JIJ151 OHHOBPEMEHHOT'0 BBIMOTHEHHUSI ATHX /IBYX YCIOBHI HEOOXOAMMO,
pasymeeTcsi, HaJIn4YKe UCTOYHKUKA SHEPTHH, 00Iaalo[ero 3HaYUTeTbHO
MOIIHOCTBIO WJIM aKTUBHOCTBIO. B HacTOsiIIee BpeMs COCYIIeCTBOBAHIE
060uX yC/IOBHMiA HAabIIOIAeTCs TOMIBKO HA CONHI[E M JPYIUX 3Be3lax, B
3JIEKTPUYECKOM Zyre ¥ B TONKAX.

CunxpoHHoe uckpetue 08yx Kpyz08bix 8UOPAMopos

Tepu paboras, T1aBHBIM 06pa3oM, ¢ KPyrOBBIM Pe30HAaTOPOM, KO-
TOPBIA He SBJISETCS XOPOLIUM IOIJIOTUTENeM, HO TIPe/CTaBiIsAeT coboi
JTIMTENIBHO KOJIEOMIoMuUIicss BUOPATOp, XOPOIIO MPHUCIOCOOIeHHbI K
y7aBJIMBaHUIO BO3MYIEHMI C TOYHOU M IOAZAIOIIelics ompesesieHuIo
JJIMHOY BOJIHBL. § HAXOXy, 4TO KPYrOBOU pPe30HATOP MOXeT IpuMe-
HATHCSA U B KaueCTBe M3JIydaTesis. Mbl BUAUM, YTO OJUH CIOCOGEH BO3-
OyXIaTh B IPYTOM ZOBOJIbHO AJIMHHbBIE UCKPBI.

Onextpuueckuii cuHxpoHu3M [Electric Syntony], BOT B ueM 3akJio-
4ajoch OTKphITHe I'epria; 0oAHAKO OH He OCTaHOBUIJCA Ha 3ToM. OH He-
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MeIJIEHHO IPUMEHUJT CBO€ OTKPBITHE [IJIst IPOBEPKH BCETO, UTO YiKe BbII0
Tpe/icCKa3aHO OTHOCUTEIbHO BOJIH, U MIPY MOMOIIH CJIOKHBIX U TPYAHBIX
VHTepepeHIIMOHHBIX OIBITOB €My YAAJIOCh YCTAHOBUTb, YTO BHIYKCIIEH-
HbIe paHee JJIMHbI BOJIH BCeL[esI0 TIOATBePKAA0TCs GaKTaMU. DTH OMbITHI
Ha/| uHTepdepeHneil B CBOGOAHOM MPOCTPAHCTBE MPeCTABISAIOT CO-
0011 ero BaXKHeIiIIee OCTHXEHNE.

OH THIaTeIbHO POBEPUIT KAXKAYIO [eTajlb TEOPHH, B OTAEILHOCTH aHa-
JIM3KPYsL DJIEKTPUIECKHe U MarHUTHbIe KojebaHus. Ero TepMUHONIOTHs
HECKOJIbKO OTJIMYAeTCs OT COBPEMEHHOM, IPUYeM TO, YTO /IS GOJIbIIMH-
cTBa (UBMKOB SBUJIOCH ObI CJIOKHBIM JTAOUPUHTOM TPYAHO 0ObSCHUMBIX
¢axToB, A5t HEero GbLIO JIHIIL MaTepPUAJIOM /ISl BCe BO3PACTAIOIIEro Teo-
PeTHIecKoro MpOHUKHOBEHUS, [IaBIIET0 My BO3MOXXHOCTb PACIyTaTh UX
OCHOBHBIE B3aMMOOTHOIIIEHHsI U TPUBECTH UX B TAPMOHHUIO.

Mawuna Tonvya (Holtz), uckpst A u B, axpansi
CO CMEKNAHHBIMU U KBAPYEELIMU NIIACMUHKAMU

Habmozast UCKpbI, OOOHBIE 3TUM, T. €. IEPBUYHYIO WM BO30Y)K/IAIOLIYIO
VICKpY ¥ BTODUYHYIO WM BO30Y)K1aeMyto, Tepii 0GHapyKus B KadecTBe Mo6o4-
HOT'O Pe3yJIbTaTa, YTO TOsAB/IeHNe BTOPUYHOM UCKPBI 3HAYUTEIIBHO 0071erdasioch,
eC/v CBET OT [IePBIYHO Maziayl Ha ee 37eKTpoibL. OH HCC/IeNOBa 3T0 HOBOE
JIefCTBYe CBeTa Pa3IMYHbIMY CIIOCOOAMH U TIOKA3aJ, UTO, XOTS CBET UCKPBI WM
3JIEKTPUYECKON KUCTU SABJIAETCS Hanbosee 3 eKTHBHBIM, TeX JKe pe3y/bTaToB
yZiaeTcst ZIOCTMYb TIOCPEZCTBOM BCSIKOTO MCTOYHMKA CBETA, JAIOLIET0 CHJIbHBIE
yBTPaUOTIETOBBIE JTy 4 . DTH OIBITHI ObUTH IIOBTOPEHBI 1 PaCIpeHb Bunema-
HoM 11 D6epToM [Ebert], a Takyke MHOTIME IPyTIMI ACCTIEIOBATEIISIME, KOTOPbIe
JIOKa3aJI, 4To OCBelleHue co3ziaeT addeKT Ha KoM Iuapuke. [aybBaKc clie-
JiaJl BayKHOe HabJTioZieHre, KOTopoe 3ateM GbUTo pacimpeHo Prry, CToeToBbM,
Bparm 1 ApyrMuy 1 KOTOpOe 3aKI0YaJIoch B TOM, UTO CBEXKEOTIIONMPOBAHHAS
LIMHKOBAsI WM IPyrast OKKC/IsieMast [IOBEPXHOCTb, Oy/yqr OTPULIATEIHHO 3apsi-
YKeHa, TIOCTeIleHHO Pa3psDKAeTCs T07] IeHCTBIEM YIIBTPadHoIeToBoro caera.

ITonbITKa BOCIPOM3BEJEHUS 3TOTO OIbITA JIETKO MOXET KOHYHMThCH
Heynauell py HecoOJI0IeHH HeOOXOAUMBIX YCJIOBUi; B 06pPaTHOM JKe
C/ly4yae OMBIT 0 CMEIIHOTO JIETOK ¥ 3TO sIBJieHHe MOIJIO OBbITh OTKPBITO
CTO JIET TOMy Ha3af.

<>
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Bonvwoii zepyesckuii subpamop 6 delicmeuu, npedoxparnumens Abens
(Abel), saxyymnas mpybxa. 3axcuzanue dyzu

Ero BbicOKas u3jaydaTesbHasi CIOCOOGHOCTb MPUBOJMT K O4€Hb Obl-
CTPOMY 3aTyXaHHUIO, TAK YTO YUCJIO KOIeGaHUI He TPEeBBILIAET IBYX UIU
TpPeX; HECMOTPS Ha 3TO, BCAKUU Pa3, KOTZa OH BO30YXIAeTCs, MOKXHO
M3BJIeYb UCKPHI IOYTU U3 BCeX HAXOJALIMXCA B 3TOM 3ajle IPOBOAHU-
KOB Y/IJITTHEHHOH (pOPMBI.

PacnosioxXeHHbI COOTBETCTBYIOIIMM 00pa3oM Ta30BbI POXKOK
MOXKeT ObITh 3aK)KeH TP TMOMOIIY TaKOW WHAYIUPOBAHHON MCKPBI.
[IpenoxpanuTtesb AbGens, COeANHSIOUNIT ra30ByI0 ¥ BOJONPOBOJHYIO
TPyOBI, Heperopaer. Hu ¢ 4yeM He coenuHeHHbIe BaKyyMHbIe TPYOKH
cBeTATCA (3TOT MOCTeAHUN $aKT Xopowo u3BecteH ¢ 1889 1. BceMm, pa-
6oTaBImUM ¢ BojHamu ['epiia) Mex/y 3JeKTPHYeCKUMHU BBOJAMH, pac-
TI0JIO}KeHHBIMY Ha He0OJIbIIOM PaCCTOSTHUU IPYT OT IPyTa, — HallpuMep,
KaK B IIOKOJISIX HEKOTOPBIX JIaMII HAKAJTUBAHUSA — MOXeT IPOUCXOUTh
WCKpeHHe, BbI3bIBaIOIIee MOsBJIEHNE AYyTd M TOrZA IpefoXpaHuTenu
pacnaBiaAl0TCA.

ITeperopaHue npefoxpaHuTesell B pe3yabTaTe 31eKTPUYECKOTO 13-
Jly4eHUs 9acTo HAOJII0/1aI0Ch B IMBEPIYJIbCKON ayAUTOPUU U TIpeKpa-
THJIOCH JIMIIB [OCJIE TOTO, KaK MOZIBeCKa J1aMIl Oblyia U3MeHeHa.

s1 IpozieMOHCTPHPYIO BO36YX/IeHNe IyTH B Pe3yJibTaTe MaJleHbKUX
HaBeJIeHHbIX UCKP MeX/y IByMs YTOJIbHBIMU OCTPHUSIMH, COeJUHEHHBI-
mu ¢ 100-BOIbTOBOM TPOBOAKOIA.

HexoTopble mosiaratoT, 4TO BCIBIIIKY MOJTHUM He MOTYT BbI3bIBAaTh
TaKUX BTOPUYHBIX siBJIeHUI. OHU OMUOAIOTCS.

<..>

Muxpogponnsie demexmopet

[IpeMHUKM MM [ETeKTOPbI, KOTOpbIe s II0KAa HA30By MHKPO-
¢doHHBIMM, 006J1aJal0T CBOWCTBOM Jydllle OTKJIMKAThCS Ha Goiee
ObIcTpbie KosebaHusA. VIX 4yBCTBUTENbHOCTb MEHS MOpaXaeT, XOTs
OHA He MOXeT, KOHEeYHO, U/ITH B CPABHEHUE C YYBCTBUTENbHOCTHIO
ri1a3a. BMmecre ¢ TeM s He yBepeH, YTO [J1a3 OTJAMYAETCS OT HUX IO
cymecTBy. Ha 3TUX /leTeKTOpax s U XoTes Gbl 0COOEHHO OCTaHO-

151



OnuBEP JIOmX

BUTD Ballle BHUMaHHe.

ITpodeccop MuHYKH, 0TOBpEMEHHBIE U TIIATeIbHBIE CCIIeOBAHIS
KOTOPOro B 06J71acTy (HOTO3/IEKTPUYECKUX SBJIEHUI CTajl HbIHE U3BECT-
HbI, ©306peJt TpUbOP, YYBCTBUTEIHHOCTb KOTOPOT'O K U3JIy4eHHIO TPeBOC-
XOZIUT JjaXKe 4yBCTBUTENbHOCTh Pafino-MUKpoMeTpa Boiica, mOCKOmbKy
OH OTBevaeT Jiake Ha U3JIyyeHre 3Be3], Yero NocaefHUuI He B COCTOSTHUH
czenarb. HecKoNbKO JIeT TOMy Ha3aZ OH 3aMEeTHJI, YTO HEKOTOPhBIE U3 ero
B0O30Y)X/IaeMbIX CBETOM siyeek 6e3 BUIMMOI 3aKOHOMEPHOCTH yTpPauMBa-
JIX CBOIO YyBCTBUTENBHOCTb NPU NOCTYKUBAaHUU. BHociencTBuu oH 06-
Hapy»XuJl, 4TO YyBCTBUTEJIbHOCTh YaCTO CHOBA BO3Bpalljajiach, eIy I'-H
I'peropu Ipor3BOANI B TOM jKe IIOMellleH!H OIIbITHI C BOJHaMu Tepria.

DTH «UMITyJIbCHBIE TIeHKN», KAK OH MX Ha3bIBAET, JOCTABJISIOT MHOI'O
XJIONOT TeM, KTO UX U3TOTOBJISET ¥ paboTaeT ¢ HUMH (IO KpaiiHel Mepe s
HHKOI7Ia He OTBA)KMBAJICS HA 3TO), HO B PyKax r-Ha MUHYMHA OHU OKa3bl-
BAIOTCS HEOOBIYAHO YYBCTBUTEILHBIMU K 3JIEKTPUYECKIM BOJIHAM'.

YyBCTBUTENIBHOCTb CeJieHa K CBETY XOpOLIO M3BecTHa, a r-H Ilen-
¢dopn bumasenn [Shelford Bidwell] npoussen psin onbITOB Haj Kojeba-
HUSIMU IPOBOAMIMOCTU CMECH Cephl U YIJIA.

YeTbIpe roga TOMy Ha3az I-H Dyapz Bpaniy Hamrest, 4To HOTMPOBAaHHbIN
CJI0H M3MeJIbYeHHO! MeJIV, HAHeCeHHbIH Ha CTeKJIO0, B KOJIOCCATBbHOH CTelleH:
yMeHbIIIaeT CBOe CONMpOTHBJIeHKe (OT HeCKOJbKUX MWJIJIMOHOB /IO HECKOJIb-
KHX COT OMOB), KOT7Ia OH HAXOZIUTCA [JaKe B OT/IaIeHHOM COCEZICTBe C CKpaMu
KaTyIIKY WK JiekieHcKoi GaHku. OH HaIlles TakKe, YT0 TPyOOUKa, HAIoJ-
HEeHHasl MeTaJUTNYeCKUMH OIMJIKaMU, BezieT cebs oIoGHBIM jXe 06pa3oM, ¢
TOW TOJIKO Pa3HHULEH, YTO ONWJIKMA BHOBb CTAHOBSTCS IPOBOISAIIVIMYU IIPH
BCTPSXMBAHUKM TPYOOUYKU. DTOT ONBIT ObUI HEJABHO MPOZEMOHCTPUPOBAH
r-HoM Kpodrom Ha 3acenannu @usudeckoro obmiecTsa. Bpanim fena Takxe
TIACThI ¥ TBEPZbIE CTEPXKHY U3 OIIJIOK, CMEIIaHHBIX C KAHAZICKUM 6aib3aMOM
¥ CepOH, IPIYeM OHU OOHAPY)KMBAJIK TAKHUE JKe CBOKCTBa’.

S CTOJIKHYJICA C 3TUM BOIPOCOM B HECKOJIbKO MHOM CBA3U, 8 UMEHHO —
B pe3ysibTaTe paboTHI C IETEKTOPOM C BO3AYIIHBIM IIPOMEXKYTKOM, KOTO-
bl ObLT prMeHeH BoJIbIIMAaHOM B COYeTaHUHU C 3JIeKTPOCKONoM. B 1889

1 Phil. Mag., 26, 229, 230 (1888); unu «Ipomoomeodst u zpo3o3aujumHsie yCmpoucmea»
gWhittaker), cmp. 104, 105; maxace Proc. Roy. Soc., 1, p. 27.

Cmpozo 2080ps, HUKAKOZO OMCMABAHUS U PASHOCU (a3 MEHCOY INEKMPULECKUMU U Md2-
HUMHbIMU KONeOaHUAMU He Cywecmeyem. Pasnocmy Gas umeem mecmo 6 uanyuamerne uiy 8 no-
enomumene, Ho He 8 nepedaroujeli cpede. Hacmosujee usnyuerue sHepeuy HAUUHAEMcs Tuls Ha
PACCMOAHU NPUOTIUSUMETBHO 8 HemBepNs ONUHbL BOTIHbL O UCTIOMHUKA U 8 NIPeAeNax Imozo pac-
CMOAHUSA UCHE3AeM HAYANLHAS PASHOCb (A3 8 Hemeepms nepuood.
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rofiy s cziesias HabJiofieHure, 4TO /IBa [IapyKa, PaclooKeHHbIe J0CTaTou-
HO GJIU3KO OZIMH OT AIPYTOTO, HO ellle HACTOJIbKO Pa3BUHYThIE, YTOOBI BbI-
Iep>KUBaTh HalpsyKeHMe, CKaKeM, Ha 3JIeKTPOCKOIle, TIPU IPONYCKaHUU
MeX/Ty HUMH MCKPbI paKTUYeCKU IPUXOAAT B CONPUKOCHOBEHME, TPHYeM
MPOBOJIAT TOK, IOCTATOYHBI /ISt 0OBIYHOTO 3BOHKA, IPY HAJIMYHH B LieNN
OZIHOTO 3JeMeHTa BosbThl. B OTCyTCTBHE 37eMeHTa OHU OOHAPYKUBAIOT
Hajmyre COOCTBEHHOM 3JIEKTPOABIDKYIIEH CUJIbI, JOCTATOUHOM /IS TOTO,
4TOOBI BBI3BATh 3HAYMTEIbHOE OTKJIOHEeHMe rabBaHOMeTpa. MIHoraa st
pasfesieHus] MAapUKOB OKa3bIBaJOCh HEOOXOAMMBIM NPHMEHEeHHe HeKO-
TOPOTO, PaBJa OYeHb He3HAYUTEILHOTO, YCUIIHSA. DTO sBJIeHHe ObLIO J10-
JI0OXKEHO Ha 3acefilaHny VHCTUTYTa MH)XeHepoB-3/eKTpuKoBl. ITpod. 03 -
3asIBUJI, YTO OH HAOJIIOZa] TOZIOOHOE JKe SIBJIEHMIe.

Kozepep 6 pasomxrymoi yenu omaeuaem Ha ciabbie CIMuMysL.
He6onouiovi wap, 3acuzanxa 07is 2a308b1X POHCKO8,
wap, Haxo0AWUICA HA PACCIMOSHUL, ANEKMPOPOop

DroT mpubop, KOTOPBIA 51 HAa3bIBAIO KOTePEpOM, YIAUBHUTENHHO YYB-
CTBUTEJIEH KdK JETEKTOP IepueBCKHUX BOJIH. OH oTInyaeTcd OT HACTOA-
I1ero pa3psAAHMKA TeM, YTO B HeM U30JIMPYIOLas IPOCIOHKa B IeHACTBU-
TEJIbHOCTU HE ABJAETCA U30JATOPOM; 3Ta npocnoﬁxa HpO6I/IBaeTCH He
TOJIbKO TOpa3Zio Jierye, 4eM BO3AYLIHBIN IPOMEXYTOK, HO U MeHee BHe-
34aITHO, Ooiee IOCTEHEHHBIM O6p330M. TPY60‘IK3, HaIllOJIHEHHAaA OIIUJI-
KaMH, KOTOpada MNpPeACTaBJISAECT coboii IMOCIEN0BATEIBbHOCTD IIJIOXUX KOH-
TaKTOB, Z[eflCTBYET l'IpI/I6JII/ISI/ITeJIbHO TaK Xe ", XO0TA OHa, HECOMHEHHO,
MeHee 9yBCTBUTEIbHA, OHA O6JI&I[&€T BC€ )K€ MHOI'MMU IIpenMylieCTBaMu.
PabGorathb ¢ Heit ropaszo Jierde, a KpOMe TOTO, 32 UCKJIFOYeHUEM CITydaeB
KpaiiHe c1aboro Bo30yKieHusi, OHa TOpa3zio GoJiee MPUrOaHA IS Oy -
4eHUs KOJIMYeCTBEHHBIX pe3ynbTaToB. Eciu Tpybouka HanosHeHa 6oee
I‘py6bIMI/I ONUJIKaMU, HAalIpUMepP CTPYKXKaMU OT CBEPJId UJIU TOKAPHOTO
CTaHKa, TO OHA TPUOJMKAeTCs K eIUMHUYHOMY Korepepy (KOHTakKTy);
eCNIi ke ONMUJIKU 0oJsiee TOHKU, TO 4yBCTBUTEHHOCTh TPYOOUKH MPH-
obpetaeT 6osiee MMPOKKUI AUANIa30H U3MeHeHMs. B 060ux ciy4asx aTu
IIPUEMHUKN BOCIIPUMHUMAIOT TOJIbKO BHE3aIlHbI€ CKAaYKU TOKa, IJTaBHbIE
CI/IHYCOO6p33HbIE KojebaHus Ha HUX He HEfICTBYMT. MHe Kaxercs, 4TO
! Cwm. Nature, v. 41, p. 368, unu Jioc. Jxc. Tomcon «Recent Researchess, cmp. 395.
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OHHU BCEro Jiy4dnie OTKIUKAaOTCA Hd BOJTHBI JUTMHOM B HECKOJIBKO JIFOMIMOB,
XO0Ts1, HECOMHEHHO, 371€Cb UI'PAIOT OIIPEAECIEHHYIO POJIb pa3Mephbl TOTO
IIPOBOJHUKA, C KOTOPBIM OHU COE€JUHEHDI.

<..>

Ilepernocnuiii demexmop

1 TPONEMOHCTPUPYIO TaKke HeOOJIBILOH, HO COTEPXallliii Bce HeoOXOmu-
MoOe JIeTeKTOp, KOTOPBbIIA JIerko YCTaHAB/IMBAeTCs 1 IIePeHOCUTCS C MeCTa Ha MecTo,
CKOHCTPYHPOBAHHBIN MOUM TIOMOITHHAKOM I-HoM [IaBricoM [Davies]. Bce Heo6xo-
IIMbIe YaCTH TIOMEII[AIOTCA BHYTPH HEOOIBIIIONO METHOTO IIWIMHPA Pa3MepOM B
TPH [f0/IMa Ha 1iBa. Kycodek POBOJIOKY [/IMHOM B HECKOMIBKO /IOMMOB, BOTKHY-
TBIA B HETO, CIY)KUT /11 Y/IaB/MBaHKSA BOJH. BO3MOXXHO, 4TO Korzia-HUOy/b B OT-
JiaJIeHHOM Oy7iy1iieM Iy TIOMOLITH BBEZIEHHS 307I0ThIX IPOBOJIOYEK MM TOPOLIIKA
B CETYaTKy I1a3a JIO/ CMOTYT BUZIETh BOJIHBL, 110KA ellle He IOCTyIHble HalleMy
3pEHHIO.

ObparuTe BHUMaHUe Ha Ty IPOCTOTY, C KOTOPOU B HACTOsIIee BPeMs
MOXXHO BO30YXJaTh U y/IaBiIuBaTh BOJMHBI [epua. OHM BO30YXalOTCA
IPH TIOMOIIH 31eKTpodopa UM MALIMHEI C TPEHUEM; BOJIBTOB 3JIEMEHT,
rpyOblii raJlbBaHOMETP U IJIOXOW KOHTAKT CIIYKAT /ISl UX OOHAPY)XeHHUs.
Hab6rozieHre 1x 610 BO3MOXKHO yKe B Hayajsie 3TOr0 CTOJIETHS, ellle 10
n306peTeHns raibBaHOMeTpa. JJist 3TOro 0CTaTOYHO ObLIO ObI JIATYINA-
9beii JIATIKY WY [STHA H07ia Ha JTaKMyCOBOM Oymare.

IL1oXO¥ KOHTAKT CIMTaNICA [0 Cer0 BpeMeHH HexKeNlaTes/IbHbIM SIB/IeHHEM BBU-
Zly 0COOEHHO HeoITperie/IeHHOTO 1 HeperyJIsAPHOTO XapaKTepa MPOXOZSAILEro yepe3
Hero Toka. OnHako FO3 3aMeTw1 ero 4yBCTBUTE/IbHOCTD K 3BYKOBBIM BOIHAM, U OH
npeBpaTIIcst B MUKpOdoH. Terepb OKa3bIBaeTcs, UTo, Oyyuu CaesaH U3 KaKoro-
HUOYIb METAJUTa, TIO/IAIOMIEr0cs OKVCTIEHHIO, OH YyBCTBUTEJIEH TAaKKe U K 7IeK-
TPUYECKVM BOJIHAM, TIPEBPAILASICh, TAKUM 00Pa30M, B MIHCTPYMEHT, KOTOPbIA MOX-
HO Ha3BaTh «MUKPO-YTO-TO»> [micro-something] ¥ KOTOpBIi, Gr1aronapst TOMY, 4To
ero JlelicTBYe BbI3bIBAETCA CLieTUIeHeM [cohesion], 51 OKa Ha3bIBAIO KOTEPEpPOM.
B03MOXHO, YTO MHOI/IA KAlIpX3bI IVIOXOI0 KOHTAKTA, OChIIAeMOro HPOKJIATHAMY,
OOBSICHSUTCH €r0 PeaKiviell Ha CTy9aiiHOe S/IEKTPITIeCKoe U3JTyueHue.

Hapymenue cuemsieHusi myTeM MeXaHHMYeCKHX COTPSACEHMH — [aB-
HO M3BECTHBIN IPOIECC, KOTOPBIA YacTo HAabII0aeTcs UHXeHepaMu Ha
eJIe3HOLOPOXHBIX 0CAX U 6ankax. Ha aHAX, Habmozas pa3pybaHue He-
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TBOPEHUE I'EPLIA

OOJIBIINX JKeJIe3HBIX 6aJIOK MPY TIOMOIIY HaCTOWYMBBLIX yAPOB MOJIOTA

10 3y6KJTy, 1 BCIOMHMJI IOCTYKUBAHWS, TPY MOMOIIM KOTOPBIX HAIIK KO-

repepbl BO3BPAIIAIOTCA B IPEKHEe COCTOSIHIE, TOCJIe TOTO KaK OHU ObLIM

MIOZIBEPTHYTHI CBAPUBAIOIEMY ZIEHICTBUIO 3JIEKTPUYECKOT0 HMMIYJIbCa.
<>

Hozz;zpu3y;omue U ananusupyrowue peuemxu

IMonsApu3anyoHHbIe OMBITHl BecbMa HECIOKHBL VI3ydeHue mapa camo
10 cebe CHIIBHO TOJISIPU30BAHO, a TPYOKa JeCTBYET B Ka4eCTBe YaCTUYHOTO
aHanM3aTopa, pearupys ropasfo CuibHee, KOIZd OHA NapajulelbHa Hanpas-
JIEHUIO MCKPBI, 4eM B TOM CJIyJae, KOIZia X HalpaBieHUs B3aUMHO TleprieH-
JVIKYJISIPHBL. YIOOHBIN THTT J0OaBOYHOTO MOJISIPU3aTopa MPeZCTaBsieT coboii
MPOBOJIOYHAA pellieTKa Bpoie TOM, KOTOpyIo NpruMeHs Tepll, HO TONbKO 3Ha-
YUTENIbHO MEHBINETo pa3Mmepa, Harmpumep, 18-m0iiMOBas BOCbMUYTOJIbHAS
paMKa 13 MeJTHBIX [TOJIOCOK C APaJITeNIbHBIMU MeTHBIMHU IIPOBOJIOKAaMu. Ecim
HampasJ/ieHVe NCKPOBOTO IPOMEXyTKa U3JTy4daTesisl yCTaHOBJIEHO ITOf YIJIOM B
45°, To pernieTKa, TOCTaB/eHHAsA BePTUKAILHO Iiepe]l TPHeMHUKOM, YMeHbla-
€T OTKJIOHEeHYe TIPHOJIM3UTENLHO BABOE, a IIOCTaBJIeHHAs [Iepe]] U3JTyJaTesieM
BTOpas pelleTKa, epreHANKYIApHAs K IepBOi, CBOIUT OTKJIOHEHHe Ha HeT.

He6onb11oi MOBOPOT KaKOK-TMO0 M3 3THX PENIeTOK TOTYac e yBe-
nu4vBaet 3¢ eKT, KOTOPHIH OCTUraeT MAKCUMyMa MPH MapajielbHOM
MIOJIOKEHUH peIleTOK. YCTaHOBKA MeXy [BYMsl CKPellleHHbIMH pelleT-
KaMH TpeThell, TPOBOJIOKM KOTOPOH HampasJieHbl 107 yI7IOM B 45° 10 OT-
HOIIIEHUIO K TIEPBBIM, YaCTUYHO BOCCTaHABIUBAeET 3D DeKT.

U3nyyeHue, oTpakaeMoe OT pelleTKH, CUJIbHO MOJAPU30BaHO, KO-
HEYHO, B IJIOCKOCTH, TIePIeHAUKYIAPHOH K MJIOCKOCTH MOIAPU3ALIN U3-
JIy4eHus1, MPOIIIE/IIIETO Yepe3 penieTKy. B 3ToM /ielicTBIe pemeToK CXOHO
C eliCTBMEM HUKOJIeH WJIN CTEeKJISHHOM CTOIIBI.

DrekTpuyeckue KosebaHus, MPOINE/Nide Yepe3 3T peIieTKkd, Ha-
TpaBJIeHbI MO/ IPSIMBIM YIJTIOM K MpoBoJioKaM. KonebaHus, mapasuiens-
Hble IPOBOJIOKAaM, OTPaXalo0TCs U MOTJIOAI0TCA.

<..>

Tak, HEKOTOpbIE JOTaIK¥ TeHUsI MOTYT OBITh IIPOBEPEHBI U C/leIa-
HbI OYeBHU/THBIMHU JIJIS1 PAZIOBOTO YeJIOBEKa.
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I1. I306PETEHUE PAIMO (1894-1895)

W3 npoTrokosia 3acefanus Ou3anveckoro oTjeseHus
Pycckoro pu3nKo-xuMHYecKoro obiiecTBa
o noxknaze A. C. ITonnoBa

«Ob OTHOINEHNN METAJIVIMYECKUX ITOPOIIKOB
K DJIEKTPUYECKUM KOJIEBAHUAM»!

25 anpensa 1895 1.
«3a bonesnvro O. D. [lempywesckozo npedcedamenscmayem

Ha 3acedanuu npod. U. U. Bopeman.

..3. A. C. ITonoB cnenan coobmenue «O6 OTHOIIEHUU MeTalIyec-
KUX NOPOIIKOB K 3JIEKTPUYECKUM KoJIeGaHUAM»?. ICXO/1sl U3 ONBITOB
BpaHnu, OOKJaZduMK HCCTIeOBal pe3KHe HM3MeHeHUsS B COIpPO-
TUBJIEHUH, UCTIBIThIBA€Mble METAJIIMYeCKHUMH MOPOUIKAMHU B TIOJIe
3JIeKTPUYeCKUX KosebaHuil. I[10/b3ysach BBICOKOW 4yBCTBUTEJb-
HOCTHI0O MeTaJIJINYeCKUX MOPOIIKOB K BeChMa CJ1abbIM 3JIeKTpude-
CKUM KOJIeGaHUSM, JOKJIaJIMK HPOCTPOMJ mpubop, mpeaHasHa-
JYeHHBIN I MOKa3bIBaHUSA OBICTPBIX KoJeGaHMI B aTMOocHepHOM
anekTpudecTBe. IIpubOP COCTOUT M3 CTeKJASHHOU TpPyOKH, Ha-
MOJTHEHHOW MeTaJInYeCKMM IIOPOIIKOM U BBe/eHHOH B Llelb YyB-
CTBUTEJBHOTO peie. Pejie 3aMbIKaeT TOK Gatapeu, mpuBOAsIIeil B
IeiCTBHe 3JeKTPUYECKIi 3BOHOK, PACHOJOXEHHBIA TaK, YTO MO-
JIOTOYEK ero yjapser u 110 Yalrke 3BOHKA U 110 CTEKJISTHHOU TPyOKe.

1 [2, C. 50-51. Tam e npuseden ucmounux: {XKPOXO, m. XXVII, avin. 8, u. ¢us., cmp.
259, 1895}]. {Haseanue amozo coobuenus A. C. Ilonoea aensemcs 8 3Ha4umensHou mepe
yenosHvim. B doknade, onybnuxosanrom 6 JKPDXO (dox. 23), A. C. Ilonos 3ameuaem: «camo
no cebe s6eHUe He GbLI0 NPEOMEMOM MO€E20 UCCTIEO0B8AHUS> ).

2 [Mepeoe ny6nuunoe coobuerue A. C. Ilonosa 06 uszobpemenuu um npubopa oas o6Hapy-
HCEHUS U PELUCTIPAYUL INEKMPUHECKUX KONEOaHUIL].
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Korpa npubop HaxoAuTCSA B MOJIe 3JIeKTPUYeCKUX KoleOaHUH Uin
coeINHEH C IPOBOJHUKOM, HAXOAAMUMCSA B cdepe UX JeficTBUSA, TO
COTNPOTHBJIEHUE MOPOIIKA YMeHbIIAeTcs, pesie 3aMblKaeT TOK Oa-
Tapeu U IPUBOAUT B leliCTBYEe 3BOHOK; y)Ke IlepBble yjapbl 3BOHKA
no TpybKe BOCCTaHABIMBAIOT MpeXHee OOJbIIOE CONPOTUBIIEHHE
MOPOIIKA W, CJel0BaTeIbHO, IPUBOAAT CHOBA IpUOOP B NpexHee,
4yBCTBUTEJbHOE K 3JIeKTPUYECKUM KojlebaHUAM cocTosiHue. [Ipes-
BapuUTeJIbHble ONbITHI, IPOU3BeJleHHble JOKIaAYUKOM C IOMOIIbIO
He6obIIoi TeslepOHHOUN JUHUY B T. KpoHIITaATe, TOKAa3aau, YTO
BO3AYX /IeMICTBUTENLHO MHOTA MOABEePXeH OBICTPLIM IepeMeHaM
ero noreHnuana. OCHOBHbIe ONBITHl M3MeHEHHUS CONPOTUBIIEHUSA
MOPOIIKOB IIOf, BAUSHUEM 3JeKTPUYeCKUX KojeOaHUI M OmMuCaH-
HBIJ TpU6Op ObIIM MOKA3aHbI JOKIAAIMKOM. 3aMe4aHUs cliesaan
®. 4. Kanyctud u A. JI. T'epmyH...»
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A. C.Ilonos
[Ipubop At OOHAPYKeHUs
Y PETMCTPUPOBAHUS IEKTPUIECKHUX KOJlebaHMiA!

Conep)xaHue HaCTOSIIEH CTaThy B TJIABHOM CBOEH YacTy ObLIO mpef-
METOM COOOIIeHUs] B alpesibcKoM coOpaHuu DU3MYecKOro OTieneHust
Haurero OO6miecTBa; Terepb NPUOABIEHbI TONBKO Pe3yJIbTaThl HCIIBI-
TaHU} [PeJJIOKeHHOTO MHOIO TPHOO0PA, C/IeIaHHBIX B JIECHOM MHCTUTYTE
I. A. JTlroGOCIaBCKUM, ¥ HEKOTOPbIe OMBITHI, TIPOU3BEIEHHbIE C IEJIbIO
BBISICHEHUSI KaK SIBJIEHMs, JIeXKallero B OCHOBaHMU YCTPOEHHOTO MpH6o-
pa, TaK U YCJIOBUH JIeHCTBHA caMoro npubopa. B Havyane Tekymiero roga
g 3aHAJICA BOCIPOU3Be/ileHeM HeKOTOPbIX ONbITOB JIofmka? Hafl 371eKTpU-
4eCKMMHU K0JIeOaHUSIMU C LeJIbIO TI0JIb30BaThCSl UMY HA JIEKIUSX; HO Tep-
Bble )K€ MONBITKY II0Ka3aJy MHe, YTO fABJIeHUe, JieXallee B OCHOBE 3TUX
OIIBITOB, — M3MEHeHNe CONPOTHBJIECHWsS MeTaUINYeCKUX OIUJIOK IIOA
BIIUSTHUEM DJIEKTPUIECKUX K0JieGaHil — IOBOJIBHO HEMOCTOSIHHO; YTOObI
OBJIAZIETh SABJIEHHEM, TIPULILTIOCH T1epenpoOoBaTh HECKOIBKO KOMOMHALIIA.
B pe3synbTaTe 51 HpUIIEN K YCTPOMCTBY MPHOOpa, CIyKaIero ajs 0Obek-
TUBHBIX HAOJIIO/IEHUI 3JIEKTPUYeCKUX KOJeOaHWid, MPUrOHOTO KaK st
JIEKLIMOHHBIX LieJIell, TaK U [JI1 PErUCTPUPOBAHUA JNEKTPUIECKUX NepTyp-
Garuii, npoucxoaAmux B arMocdepe. IIonyTHO 5 cziesial HEKOTOPBIE OMbI-
ThI C LIeJIbIO BbIACHEHUs1 OCHOBHOTO AABJIEHW S, HO OTOBapUBAIOCh, YTO CaMO
110 cebe siBJIEHUE He OBLIO TPEZIMETOM MOETO UCCIIeJOBaHUS.

1 [1, C. 449-458. Tam sce npuseder ucmounux: {XKypH. pyck. us.-xum. 06-6a, vacmo ¢us.,
eoin. 1, 1 (1896)). B 2, c. 70, npusedenst u Op. nybnuxayuu: { Dma e cmamos Hanewa-
mana ¢ HeGONbUUMYU USMEHEHUAMU 8 JCYPHANAX «Daekmpuuecmso», 1896, N° 13—14,
«Memeoponozuneckuii secmuuk», 1896, N® 3, a maxace sviuna omdensHoim uzdaruem (om-
muck u3 «Memeoponozuueckozo 8eCmHuKa»); pepepamst 3moti cmamou GbILU MAKIHCE 1O~
Meujervi 6 UHOCMpanHsix xypranax: Journal de Physique théorique et appliquée», 3-e serie.
Paris, 1897, t. VI, p. 602; «L'Eclairage électriques. Paris, 1897, 11 decembre, t. XIII, N° 50, p.
524; «Die Fortschritte der Physik des Aetherss. Braunschweig, 1896, Abt. 2, S. 387—388}].

2 0.1 Lodge. The Work of Hertz. «The Electrician», v. XXXIIL
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B 1891 r. Bpannu OTKphLI, YTO TOHKUE CJIOM MeTaJlla, OCaX/eHHbIE
Ha cTekse, 300HUTE U T. II., @ TAK)Ke MeTa/uIMyecKue MOPOIIKU 06a-
JIAl0T CHOCOGHOCTBIO MTHOBEHHO M3MEHATb CBOE CONPOTHBIIEHHE 3JIeK-
TPUYECKOMY TOKY, eci BOJIM3M MX MPOU30ieT pas3psj anekTpodop-
HOU MallIMHbI UV UHAYKLMOHHOW KaTYIIKHU.

He cTonb 3HaYWTeNBbHO, HO BCE-TAKM 3aMETHO M3MEHSeTCS COIpO-
THBJIEHUE TIOPOIIKA, eCIM BPeMeHHO OyZeT yepe3 Hero IpOINyIIeH TOK
Garapey 13 6OJIBIIOTO YMCIA 371eMeHTOB. CONPOTUBIIEHHUE TIOZ BIUSHU-
eM paspsza BoOOle YMEHBIIAeTCsl, XOTH CYLIeCTBYIOT HCKIIOUEHHS;
TOHKMH CJIOM NIaTUHB! (I1aTHUHOBOE 3epKajlo) MHOIAA YBeJIUYuBa-
eT COIPOTHBJIeHKe!. DTH CBOWCTBA MOPONIKA COXPAHAITCA, eCIM II0pPO-
0K OyZeT IOMellleH B HEIIPOBOZAMIEN KUAKOCTH, KaHAZICKOM Oab3ame
(Bpannu) Uy faxe B TAKUX Cpefax, KaK MOYTH CYXOU KOJJIOAWOH U Xe-
natuHa (MuHYMH)?, WIK B ryTTanepye (ANibapn)®.

MexaHu4eckre COTpsiCeHMs BO3BpAllalOT CHOBA ONMJIKAM IIpexHee
COCTOSIHME, XapaKTepusyemoe OOJIbIINM CONpPOTHBIEHUEM. [lelicTBHe
paspsaa OnATb MOXeT YMeHbBIIUTh ero, 1 CHOBA BCTPAXUBAHKEM MOXHO
HOJIy4YUTh NTPEXXHUE BeJMYUHBI CONIPOTUBJICHNUS.

MuHyuH, a 3aTeM JIomX NMPUMEHWUIN 3TU CBOMCTBA MeTaJUINYeCKUX
IIOPOIIKOB K OOHApY’KeHWIO IepILieBbIX 3JIeKTPHYECKUX Jydeil’; a B II0-
cnenHee BpeMs bBepHaukuit® onucai onbiThl B Gopme, 6osee GIM3KOIM K
repLeBbIM.

[Tpruunny sABneHNs BpaHny BUAWT B TOM, YTO B MOMEHT pa3psza Bce
Onu3nexaimye, IOYTH He IIPUKACAIOIIMECs MeXay cOO0H 3epHa IOpomI-
Ka 3apKAIOTCA KaK KOH/IEHCATOPhI M 6J1arofiaps B3aMMHOMY IIPUTSIKe-
HUIO HaCTyInaer Jydllee IPUKOCHOBeHUe Mex/ly HUMU. JIelicTBUTe IbHO,
M3MeHeHVe COINPOTHUBIIEHUS OT 3JIEKTPUYEeCKOro KojiebaHWA — TOro
e 3HaKa U [OpsAJKa, KAKOe MOXKHO IOJIYYUThb [IPecCOBaHUEM IOPOIIKa.
MuHYYH, OCHOBBIBASICh HAa TOM, 4TO B €r'0 ONBITAX HOJBWXHOCTb OTZEJb-
HBIX 3epeH ObLIa CTeCHeHa U YyBCTBUTEIbHOCTD IIPH BBICBIXaHHH JKeJIaTH-
HbI yObIBaJIa, 0OBACHAET YMeHbIIeHe CONPOTUBIIEHNS MOJIEKYIAPHbIM
IBUDKEHHEeM — H3MeHeHHeM PpacIoJIOXKeHUs MOJeKys, HOoJABepruuxcs
[IeACTBUIO 3JIEKTPOMAarHUTHOrO Bo3MylueHus (rearrangement of the

1 E.Branly. Comptes Rendus, v. CXI u CXIL

2 G. M. Minchin. The Philosophical Magasin, v. 37.
3 R. Appleyard. Tam srce, cmp. 38.

+ CM. yumupoeanmvle eviue CMamvi.

s Wiet? Ann., Bd. 55, 599, 1895.

159



A. C. Tlornos

molecules). JIomx, uMes B BUIy paHee n3BeCTHbIe PAKTBI, UTO OT/eJIbHbIE
KaIUIM B CTPYe JKU/KOCTU U JlaXke IiBe OTHeJIbHbIe, HO OJIM3KUe CTPYH CO-
eIMHSAIOTCA MeX/y co00ii! IO BIMAHKEM Naxe ClabbIX 3JIeKTPUYecKUX
CUJI, U IPUHUMAs BO BHUMaHUe aHaJIOTUYHOe sBJleHre — YHUYTOXeHue
TyMaHa ¥ IbIMa 3JIeKTPHU3aLiyeil, CIUTaeT BO3MOXHBIM 00BSCHUTH 07006-
HBIM 00pa30M U CIOCOOGHOCTB MOPOIIKOB K YMEHbIIEHHIO COIPOTUBIIEHUS
TIOZL /IefICTBYEM 3JIeKTPUYeCcKUX cuil. JIOmX Ipezrnonaraer, 4To 6ymsie-
Xallye 4aCcTULbl, KOTAA K IeACTBYIOIel MeXXly HUMU CUJie YaCTUYHOTO
NPUTSKeHUs IPUCoeUHsAeTCs ellle 37eKTpudeckas Cuja, OKOHYaTeIbHO
COeIMHSAIOTCS MeXy co00ii U HACTyIaeT TO sBJIeHHe, KOTOpoe B pu3su-
Ke XapaKTepU3yeTcsi CIOBOM «clierieHues> (cohesion). ITo3nHee B cBOei
nexuyu «The Work of Hertz»> oH A7 XapaKTepUCTUKY MeXaHU3Ma SBJIe-
HUS, MEeX/y IPO4uM, yrnotpebiser ¢pasy: «it is a singular variety of elec-
tric welding», T. e. ynono6Jser cBa3b, 06pa3yoIyIocs B IOPOIIKe, 371eK-
TPUYECKOMY CBapUBaHUIO. 51, CO CBOEH CTOPOHEI, pPa3ziesio NOCIefHUH
B3z Jlomxka, npuaaBasi 6osiee 3HaueHUs CJIOBY «CBapHBaHUe», YeM
T0 nenaet Jlomx. f mozpasymeBar0 UMEHHO IOJ CJIOBOM <«CBapHBaHHe»
BO3MOXXHOCTb 00pa30BaHMsA B MOPOIIKe HUTeH CIUIONIHOTO MeTalia 1o
JIMHUAM TIPOUCILIeNNIero paspsza, NpU4eM CIOCOOHOCTh Pa3jIMYHbIX
METaJlJIOB K CBAPUBAHUIO, IOHUMaeMOMY B OYKBaJbHOM CMBICTIE, CTOUT
B HEKOTOPOM COOTHOIIEHUH K YYBCTBUTEIBHOCTH TOPOLIKOB, KaK TO Oy-
ZleT BUJHO U3 OIBbITOB, ONIMCAHHBIX HUXe.

IIpexxzie Bcero s Moenas AaTh Takyo GOpMy NprOOPY € OMUIKAMHU,
4TOObI MMETh BO3MOXHOE TOCTOSTHCTBO YYBCTBUTENBHOCTH. [IpH 3TOM,
PYKOBOZSCH BBICKa3aHHBIM B3IJIAZIOM HA SIBJIEHUE, HAZIO OBLIO UCIIBITHI-
BaTh TAaKOe PACIOJIOKeHUe YacTell IeNy, cofepKallell OMUIKY, YTOObI
YBEJIMYUTh IIAHChI 0Opa30BaHUA HUTEH MeTayia IO JMHUAM TOKa.
JIyumue pe3ynbTaThl MONYYUINCD B CIEAYIOMMX KOMOVHALIMAX.

1) BHyTpH CTEKJITHHO# TPYOKH AJTMHOM OKOJIO 7 CM ¥ IMAMETPOM OKOJIO
1 cm ckBO3b IPOOKY HATAHYTHI /iBe MapaslleJbHble IIPOBOIOKY, He Kacaro-
myecs Mexzy co6oi. ONMIKY HaChIMaHbI B TPYOKY Tak, YTO OHHU TOJBKO
HEMHOTO ee He 3aNoMHAIT. DTa popMma nmpubopa o4eHb ya06Ha /IS OlbI-
TOB C IpyObIM raJibBaHOMETPOM U pa3psnoM anekrpodopa. HakioHOM
TPYOKM MOXXHO PeryJaupoBaTh BeJMYMHbBI COPOTHBIIEHNUS, TaK KaK B Bep-
TUKAJIbHOM I0JIO}KEHNH [OPOIIOK CITPECCOBBIBAETCS] CBOMM BECOM.

1 0.]. Lodge. «On the Sudden Acquisition of Conducting — Power by a Series of Discrete Me-
tallic Particles». Phil. Mag., vol. 37.
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TIPUBOP 71711 OBHAPY>KEHUS U PETCTPUPOBAHUS SJIEKTPUYECKUX KOJIEBAHU

2) JKenesHble ONWJKY, BUCALIME Ha MaJeHbKOM IIPSMOM MarHuTe B
BUJle KUCTH, OIMpaloelica Ha MeTaJUINYecKyto IVIACTUHKY WY Yamiky. B
3TOM CJIy4ae HUTH OIMJIOK YKe 06pa30BaHbl MArHUTHBIMU CHJIAMH U 3JI€K-
TPUYeCKUI pa3ps/| TOJIbKO jaeT UM IpoBoauMocTb. [Tono6Has dopma, Kak
51 IOTOM y3HaJl, ObLJIa C YCIIeXOM MPUMeHeHa K M3MePHUTeIbHbIM OIbITaM. !

3) Haubonee ynaunass ¢popma MO 3HAYMTENBHON 4YBCTBUTENBHOCTH,
IPU OCTAaTOYHOM TIOCTOSTHCTBE, BBITIOJIHEHA CJIeyomuM o6pa3oM. BHy-
TPH CTEKJISIHHOM TPyOKHM, Ha ee CTeHKaX, MPUKJIeEHBI ZIBe TI0JI0CKU TOHKOM
JIMCTOBOWU TIATHHBI AB 1 CD NOYTH BO BCIO JUTHHY TPyOKU (cM. ¢wr. 1).

DQuea. 1

OzHa moyiocKa BbIBeZleHa Ha BHELIHIOI NTOBEPXHOCTh C OFHOTO KOH-
11a TpyOKH, Apyrasi — C MPOTUBOMOJIOKHOTO KOHIIA. [107I0CKM MIaTUHBI
CBOVMM KpasiMU JIeXaT Ha PACCTOSHUY OKOJIO 2 MM IIPYU LIUPUHE 8 MM;
BHYTpPeHHHUe KOHIIbI M0JI0COK B 1 C He J0XOAAT 10 Mpo6OK, 3aKPhIBAI0-
KX TPYOKY, YTOOBI TOPOIIIOK, B Heil MOMeIeHHbIi, He MOT, HabUBIIUChH
noz mpo6Ky, 06pa3oBaTh Hepa3pyLIaeMbIX COTPSICEHUSMU MPOBOAAIIMX
HUTEH, KaK TO CJIy4anoch B HEKOTOPBIX MOJieNIAX. [[IuHa Bceil TpyOKu J10-
cTaTo4Ha B 6—8 cum mipu ameTpe okosio 1 cu. @ur. 1 mpezcTasser pas-
pe3 TPyOKH 110 IMaMeTpaibHOM MI0CKOCTH.

TpyOka mpu cBoeM IeHCTBUU pacrojiaraeTcsi TOPU30HTAIbHO, TaK
YTO [IOJIOCKHU JIeXKaT B HAXKHel ee TOJIOBUHE Y MeTaJIJINYeCKUI NOPOIIOK
BIIOJIHE OKpBIBaeT UX. OJHAKO Jydllee JeliCTBYe IOJIy4aeTcs B TOM
ciydae, ecii TpyOKa HaIroiHeHa He 6oJiee YeM HaIlOJIOBHHY.

Bo Bcex ombITax Kak Ha BeJIWYMHY, TaK W Ha MOCTOSIHCTBO YyBCTBU-
TeJIbHOCTH BJIUAIOT Pa3Mepbl 3epeH MeTalINYeCcKoro IOPOILIKA U BellieCTBO
ero. Hamnydinve pe3ysibrarhbl MOJIy4aloTCs IPU yIOTPeOIeHNH JKele3HOTO
TIOPOIIIKA, U3BECTHOTO B MpOJiake TOA Ha3BaHueM <«ferrum pulveratums;
)eJe30, U3BeCTHOe Moz Ha3BaHueM «ferrum, hydrogenio reductum», faer
1 Pegpepam 8 1 gvin. «<)Kypuan Pycck. u3.-xum. 06-ea» (1895, cmp. 17).
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CJTMIIKOM GOJIbIINe BeJIMYMHBI COMPOTHBIIEHNUS; H0JIee KPYIHbIe OMUIKA
JIAI0T TI0 BpeMeHaM OYeHb OOJIBIIYI0 YYBCTBUTEILHOCTh, HO He TOCTOSIH-
HYI0. [IOBOJIBHO y/I0BJIETBOPUTEJIbHbIE Pe3y/IbTAThI [OJy4aloTCs C MEAHbIM
TIOPOIIKOM, TIOJIyYeHHBIM BOCCTaHOBJIEHHEM HaKaJeHHOTO MOPOLIKA OKH-
CH MeZli MEeTUJIOBBIM CIIUPTOM. MeTajindecKre ONMMJIKY CBeXeHaruIeH-
HbI€ He TOZSITCS ISl ONBITOB BCJIEACTBUE TOTO, YTO MMEIOT OYeHb Majioe
COTIPOTHUBJIEHME; CYIeCTBOBAHUE TOHKOTO CJIOSI OKUCIIA, MO-BHANMOMY,
HeOoBOXO/IMMO JIJIsi Pe3KOTO M3MEeHeHHST COMPOTUBIIEHHSI.

[lepBasi u TpeThsi GOpPMBI MpUbGOpa ObUTH yIOTPeOIIsieMbl MHOIO B
ONBITAX, CIYXAIUX, KAK MHE Ka)XeTcs, HeKOTOPbIMM apryMeHTaMu B
T0JIb3y MO/ePKUBAeMOT0 MHOI B3IJIsfa Ha siBneHue. JKenas momyuutsb
6omee omHOOOPA3Us B CTPOEHUHM TIOPOLIKA, 5 B3SUT BMECTO OMUJIOK MeJ-
KyI0 Ipo6b, 0Ka3ajoCh, YTO OHA MPEACTABISeT CIUIIKOM GOJbIIne Be-
JINYMHBI COMPOTHBIIEHNsI U He 0OHAPYKUBAET YYBCTBUTEIHHOCTH K pas-
PAZY, AaXXe CUJIbHOMY U IPOXOZAALIEMY HElOCPeACTBEHHO Yepe3 TPYOKy.
[ToBepXHOCTh 3TOM APO6GH MMesa GIeCTSAIIA YePHBIN BT, s OCBEXUI
ee, BCTPSIXMBast POOb B COCyZe, CTEHKU KOTOPOTO ObLIN TMOKPBITHI CTe-
KJISHHO# IIKYPKOW; TOraa Apo0Ob, MOMellleHHast B TPyOKe ¢ IPOBOJIOKAMH,
llaBajia COTIPOTHBJIEHHS B [IECITKU THICSY OMOB, HO OT paspsija Tepsijia
IIPOBOJIIMOCTb, T. €. CONPOTUBIIeHKEe TPyOKU Bo3pacTano 3a 100 000 ox.
Jlpyroro copta Apobb, TOBEPXHOCTb KOTOPOi MMeJia BUJ rpaduTa, 1aBa-
JIa JIy4Inyto IPOBOAMMOCTb U BCerZia U3MeHsIa CONPOTUBIIEHNE B CTOPO-
HY yMeHblileHus ero. [1epBblii COPT ApoOU comepiKa CypbMy, CIUIaB ObLI
YKeCTKHIA; BTOPO#A COPT ObLT MOYTH U3 YMCTOTO CBHUHIA.

[Tony4uuB Takoit pe3ynbrar ¢ APOOBIO, 51 B3SI AJIs UCHIBITAHUS T10-
POIIOK MCTOTYEHHOU CYPhMbI; KaK U PyTHe CBEXENPUTOTOBIEHHbIE T10-
pOILIKH, OH 006J1a/1aJ1 04eHb OOJBIIO TPOBOAUMOCTBIO, HO, OyAyUH OKHC-
JIeH HarpeBaHKeM, OH IPUO6Gpes 0cobeHHbIe CBOMCTBA 10 OTHOIIEHHUIO K
paspsily — ero cocTosiHre 6bUI0 COBEPIIEHHO HEeYCTONYMBO: COMPOTHB-
JIeHHe OT pas3psifia TO YBeJMYUBAIOCh, TO YMeHbIanock. Caydanoch u
TaK, 9TO POBOAUMOCTb, IPUOBPETeHHAsI IOPOLIKOM OT 3JIEKTPUIECKOTO
KoJieGaHusl, pU CIIeAyIONeM pa3psijie 1cue3ana; TOJIbKO O4eHb SHep-
TH4ecKre pa3ps/bl B CJIeTKa CPecCOBaHHOM MOPOIIKe JJaBaJik OJHO00-
pa3HbIi pe3ynbTaT — UMEHHO yMeHbIIIeHHe COTIPOTUBIIEHHUS.

DTU ONBITHL, @ TAK)Xe OMBIT C MJIATHHOBBIM cioeM (Bpawiau) u co-
BepIlleHHash HeYyBCTBUTENBHOCTh K paspsifaM yrojbHOrO MOPOIIKA
(JTomx) mpu corocTaBiieHu ¢ onbiTamu CIpUHTa Hajl CBaprBaHUEM pas3-
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JIMYHBIX MeTaJIOB! IPU HU3KUX TeMIIepaTypax HaBOZAT HA MBICIb, YTO
B IOPOIIKAaxX 107 BAUSHUEM pa3psfia NPOUCXOAUT CBSA3b MeX/y 4acTu-
IIaMH TaKOTO XKe XapaKTepa ¥ OT OJO0OHBIX JKe IPUYHH, KaK U B OIbITaX
CrpuHra Haj cBaprBaHMeM MeTauioB. CypbMa OKa3bIBaeTcsi HECrnocoo-
HOY K CBAPMBAHUIO IIPU TeMIlepaTypax HYKe IUIaBJIeHUs; NJaTUHA CBa-
pUBaeTCA C TPYAOM U TOJIBKO NIPY OYeHb BHICOKUX TeMIepaTypax, a yrojib
CBapHBaeTCs TOJLKO B BOJILTOBOMH AAyTe.

B MoMeHT pa3pszia yepe3 c1abble KOHTAKThI TPUKACAIOIIMEC YaCTH-
IIbl MOTYT HarpeThcs (T. e. IOJyYUTh 3HaYKTe/bHble IIpUpallieHus B Xu-
BOIi c1Jie), HeCMOTPSI Ha O4eHb MaJjlylo S3Hepryio pa3psa, HOTOMY YTo 3Ta
SHEPrus BhIZIENAETCS MTHOBEHHO B BeCbMa MaJloM 0O'beMe BellecTBa U
KaK TeNJoBasi SHePTUs, MeAJIeHHO paccenBaeTcs.

J1711 IPOBePKU TaKOTO B3IJIAAA A CLesal ellie OIbIT C OKUCHIO MeJy; 110~
POIIOK 3ePHUCTOIN OKKUCU MeU ObUI IIOMeIleH MeXAY JIBYX cepeOpsIHbIX
MOHET U /7111 YBeJIW4eHUs IPOBOJUMOCTH CKaT; OH OKa3aJics, KaK U ce-
NOBAJIO OXUJATh, HEUYBCTBUTEIBHBIM K Pa3psAAdy; 10 KpallHel Mepe, ero
COTIPOTHBJIEHNE He M3MeHsIoch 6osee 0,5%, KaKOBOe M3MeHeHUe MpH
MOMX OIbITaX MOXHO OBUIO SICHO 3aMeTHTh. Jlasiee 1 UCIIBITAI ellle TI0po-
IIOK MeTHOTO Koy4eZiaHa (CepHUCTas MeZib U JKeJie30) U C1y4aiiHO UMeB-
IIMICA Y MeHs NMPOAYKT, UMEIONINi B MeTa/Ulypruyl Ha3BaHue «Hesoro
TeliHa» U COZlepXKalluil IJTaBHBIM 06pa30M CIUIABJIEHHYIO CEPHUCTYIO
MeJlb, — 3HAYUT, CIIOCOOHDII TIABUTCSI, HO B TO K€ BpeMs XPYIKHUii U ¢
KPUCTAJUIMIECKIM CTPOeHHeM. DTH IIOPOLIKY B TPyOKe ¢ MJIATHHOBBIMU
JIMCTOYKaMK OOHAPYXUJIU YyBCTBUTENBHOCTD: CONPOTUBIIEHNE UX YObI-
BaJIO, HO aMIUTUTYa U3MeHeHHs MPU TMPOYMX PaBHBIX YCJIOBHUAX ObLIa
3HAUUTEIbHO MeHee: CONPOTHBIIEHNEe UX U3MEHAN0Ch B 2—3 pasa 1of
IefCTBUEM TaKUX pa3psoB, O/ BIUAHNEM KOTOPBIX JKeJle3Hble OIUIIKU
MeHsAM npoBogumocts B 10—100 pas.

OrpunarenpHble CBOMCTBA IJIATUHOBOTO 3€pKajia M MOPOIIKA CYpb-
MBI MHe Ka)KyTCS IOHATHBIMU C 3TOW TOYKU 3PEHHUS; C1abble CBSA3M MOTYT
OBbITh Pa3pyLIeHbl UCKPOH U Jja)ke MeXaHUYeCKUMU CHJIAMH, KOTOPBIMU
COIPOBOXK/AIOTCS SHEPruyecKre KojaebaHus B OPOIIKO0Opa3HOI Macce.
ITo Bcel BEPOATHOCTH, OTpULIATEIbHBIE CBOMCTBA MOXHO IPUAATh 3HA-
YUTEIbHBIM OKHCJIEHEeM IIOBEPXHOCTH ¥ MeIHOMY U eJIe3HOMY TOPOII-
KaM, IIOTOMY YTO B 3THX YCJIOBUAX 00pa30BaHKe CIUIOMIHON HUTH MeTal-
7na OyzeT 3aTpyAHeHo, a faJibHelillee OKUCIeHe BO3MOXXHO.

1 W. Spring. Zeitschrift fiir Physikalische Chemie, v. XV, 65, 1894.
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OrpaHMYMBasCh OMUCAHMEM 3THX OMBITOB, 51 OMyCKAK pas3iuy-
Hble TOMBITKU YCTPOUTH MPUOGOP C AOCTATOYHBIM MOCTOSHCTBOM
4yBCTBUTEIBHOCTH NIPU MAaJIOM YKCJIe KOHTAKTOB (LIeOYKH, KOMOU-
HAllMU, aHaJIOTUYHble MUKPOdOHAM, U T. 1.); B T0J06HBIX popmax
npubOPBl MOTYT AOCTUTATh YyBCTBUTENBHOCTH, 3HAUUTEIBHO Ipe-
BOCXOZSsIei TPYOKHU ¢ OMMIKAMHU, HO OCTOSIHCTBA 4yBCTBUTENBHO-
CTH s TIOKa He MOT TOGUTHCS.

YT0G6bI TOKOHYUTH C OCHOBHBIM SIBJIEHHEM, HAZI0 YIIOMSHY Th elije
0 MoCJIeIHUX paboTax, KacaloUMXCsA 3TOTO ABJIeHUA. AIIKMHAC' Ha-
1IeJ, YTO pellleTKa, CAeJaHHas M3 TOHKOTO JIMCTOBOTO OJIOBA, W3-
MeHSIeT CONMpOTHUBJIeHNE Ha 2% OT 3JIeKTPUIECKOro KoysebaHus, u,
Ka3aJoCh, HaJi0 OBIJIO MPU3HATD 33 3JIEKTPUUECKUMU KOJeOGaHUSIMU
CIOCOOHOCTh M3MEHSTh CTPOEHUe MPOBOAHUKOB IO KpaiiHeil Mepe
B MOBEPXHOCTHOM cJioe, HO paGoTel Xara? u MunyHo® omposepra-
I0T 3TOT B3IJIA/l U CBOJAT SIBJIeHUA, HabojaeMble AIIKMHACOM, K
paspsAy TONBKO YTO PACCMOTPEHHBIX HAMM fBJeHUN. [JOGUBIINCDH
YZAOBJIETBOPUTENBHOIO MOCTOSHCTBA YYBCTBUTENBHOCTH IPHU YIIO-
TpebeHNH TPYOKHU C MIaTHHOBBIMHU JMCTOYKAMU U JKeJIe3HBIM I0-
POIIKOM, 51 MOCTaBUJ cebe elfe APYrylo 3anady: AJOOUTHCA TaKOU
KOMOWHAIUK, YTOOBI CBSA3b MKy OMUIKAMU, BBI3BAHHAS DJIEKTPH-
4eCKUM KosnebaHUeM, pa3pyliajach HeMe/JJIeHHO aBTOMAaTUYeCKH.

Takast KOMOMHAIKS, KOHEYHO, yI0OHee, TOTOMY YTO OyJieT 0TBe4YaTh
Ha 3JIeKTpUyecKue KojeOGaHUs, MOBTOPAIOIIMECS MOCJeI0BaTeNlbHO
oZiHO 3a ApyruM. [Tocjie HEKOTOPHIX MOMBITOK BOCIOIb30BaThCS ABU-
)KeHHeM paMKH rajbBaHoMeTpa [I'ApCOHBaJA sl COTPsICEHUS TPYO-
KU C ONMJIKAMU 5 TIpuines K 6osiee MPOCTBIM U BEPHBIM CPe/ICTBAM:
yHnoTpebJeHNI0 BMECTO rajlbBaHOMeTpa TeserpadHoro peje u 0OBIK-
HOBEHHOTO 3BOHKA, KaK 1Jif1 06beKTUBHOTO 0OHAPYKeHUs AeiCTBUS
3JIEKTPHYECKOr0 KoJiebaHUs Ha OMUJIKY, TaK U AJIs pa3pyLieHus Ipo-
BOJIMMOCTH OTMJIOK. TakuM 06pa3om, 6611 KOMOMHUPOBAH MPUGOP, K
OMMCAHUIO KOTOPOTO 51 U TIepeiizy.

[punaraemasi cxema ($ur. 2) MoKasslBaeT PaCIOJIOKEHMEe YacTei
npubopa. Tpy6Ka ¢ OnuIKaMu MojiBelleHa TOPU30HTAIbHO MeX]Y 3a-
kuMamu M 1 N Ha JIerkoi 4acoBOW TPYKUHe, KOTOpast AJist GOJblieit

1 E. Aschkinass. Verh. d. Phys. Gesellsch. zu Berlin. Jahr. 13, No 4.
2 H. Haga. Wied. Ann., Band 56, p. 571, 1895.
3 T. Mizuno. Phil. Mag., v. 40, p. 497, 1895.
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3JIACTUYHOCTU COTHYTA CO CTOPOHBI OJHOTO 3a)KMMa 3ursaroM. Haz
TPYOKO#1 pacrosioxeH 3BOHOK TaK, YTOObI IIPU CBOEM IECTBUH OH MOT
7laBaTh JIerK¥e yaapbl MOJIOTOYKOM NOCpPearHe TPYOKY, 3alUIeHHOM
OT pa3buBaHUS Pe3NHOBBIM KOJIbIOM. YI0OHee BCero Tpy6Ky v 3BOHOK
YKpenuTh Ha 00Ieil BepTUKaIbHOU JoIIedKe. Pejie MOXeT ObITh MO-
MellleHO KaK YIOZHO.
MeiicTByeT mpubop cie-
ayomum obpazom. Tok 6a-
Taped B 4—5 6 MOCTOAHHO
LUPKyJIupyer oT 3axuma P
K TJIaTUHOBOM IIJIaCTUHKE
A, panee 4epe3 NOPOIIOK,
cozepxamuiics B TpybKe, K
APYroii MJacTHHKe B U 1o
06MOTKe 3JIeKTPOMarHura
pene obpaTHO K 6arapee.
Cuna 3TOrO0 TOKa Heo-
CTaTOYHAa [JJsi TPUTATUBA-
HUA AKOpsA pejle, HO eClU
Tpybka AB mnojBepraercs
NeNCTBUIO 3JIEKTPUYECKO-
ro kosjebGaHHUs, TO COMPO-
TUBJIEHHE MTHOBEHHO Quz. 2
YMEHBIINUTCA, M TOK YBe-
JUYUTCA HACTOJBKO, 4YTO
SAKOpPb peJie MPUTSIHETCS.
B 3TOT MOMEHT Lienb, UAYyIIas OT 6aTapen K 3BOHKY, IpepBaHHAA
B To4yke C, 3aMKHeTCS, ¥ 3BOHOK HauyHeT JIeliCTBOBaTh, HO TOTYAC
e COTpACeHUs TPYOKU ONATh YMEHBIIAT ee IPOBOAMMOCTb, U peJie
Pa30MKHET Llenb 3BOHKAa. B MoeM npubope cOnpoTHBIIEHNE OMUJIOK
mocJie CUJLHOTO BCTPsixuBaHus 6biBaeT okoso 100 000 om, a pee,
uMesi CONPOTUBIIeHUE 0KOJIO 250 oM, IPUTATUBAET IKOPH IIPU TOKAX
oT 5 10 10 ma (npezenbl peryIupoBKY), T. €. KOTZa COPOTUBJIEHUE
BCell Lieny majfiaeT HiKe ThicsiYM oM. Ha ofuHOYHOeE KoNlebaHue Mpu-
6op oTBevYaeT KOPOTKUM 3BOHKOM; HellpephIBHO AeNCTBYIOIIMe pa3-
PAABI CIMPAJNU OT3bIBAIOTCSA JOBOJIBHO YaCTHIMHU, Yepe3 npubiun3u-
TeJIbHO PaBHbIe IPOMEXYTKHU CJIeIyIOMIMH 3BOHKAMH.

Wik

165



A. C. Tlornos

YyBCTBUTENLHOCTH TPUOOPA MOXXHO XapaKTePU30BaTh CIEAYIOIIUMU
OTIBITAMMU:

[Tpubop oTBevaeT Ha pa3psaAbl 3neKTpodopa yepe3 GOMBIIYIO ay-
IUTOPUIO, eCIM NapajulelbHO HAllpaBJeHUIO pa3psza MPOBECTU OT
TOYKHU A UIU B IPOBONOKY JIMHOM OKOJIO 1 M /17151 yBeNTM4eHUs SHepruy,
DOCTUTAIONIE!N OIUJIOK.

B coenuHeHUY C BePTUKATLHOM MPOBOIOKO# UTMHOIO B 2,5 M IpUGOP
OTBeYasl Ha OTKPBITOM BO3ZyXe KoyieOaHUSIM, NMPOM3BEAEHHBIM 0O0JIb-
1M TepleBbIM BHOpaTopoM (KBaZpaTHble JUCTHI 40 cM B CTOPOHE) C
WCKPOH B Maciie, Ha paccTosiHuM 30 caxkeH.

[ToMemieHHbI B IMHKOBOM 3aMKHYTOM 4exJjie IpHOOp He OTBedaeT
Ha pa3psAbl, IPOUCXOAALINE B HEIIOCPEJCTBEHHOM COCEACTBE, [laXe U
Ha UCKPBI MEXIy 9eXJI0OM U KPYToM 3JIeKTpopOopa, HO eCJIi BBIBECTU U3
YexJia U30JIMPOBAaHHYIO POBOJIOKY, COEJTUHEHHYIO C TOUKOM A 1y B, To
TIpU KOHIIe, BbijatomeMcsi u3 4exia Ha 10—15 cum, mpubop oTBeyaeT Ha
KoJieGaHusl, MPOM3BOAMMbBIE MajieHbKMMHU BubpaTopamu Puru, Jlomka
U T. II. HA PaCCTOSIHUM 3—5 M; yIJIMHEHVe BHEITHel 4acTy MPOBOJIOKU
3HAUUTeJIbHO YBeJINUMBaeT YyBCTBUTENbHOCTD.

[IpubOp O4YeHb YyBCTBUTENIEH K pa3psfaM Mexy NPOBOAHUKAMH,
HaXOJAIMMUCA B HEIOCPe[CTBEHHOM MeTa/NIM4eCKOM COeVHEeHUU C
1IeNbI0, coziepKalieit TpyoKy ¢ omuakamu. Tak, ecii COeIMHUTh TOYKY A
WM B co mTudTOM paspsAsHOro 3J1eKTPOCKoIa, To Ipubop OTBedaeT Ha
BCAKUU pa3psz JIMCTOYKOB, IPOUCXOAAMNN IIPU 3apszie 3IeKTPOCKOIa
300 6. HemocpencTeeHHble pa3psfbl KPY)KKa WM LIApUKa, 3apSXKaeMbIX
CYXHM CTOJIOOM, aromuM 0Kosio 500 8, BBI3bIBAIOT 3BOHOK IPH SHEPTUH
3apsja, MeHblIel 5 ape.

ITpubop oT3bIBaeTcs Ha UCKPY, 06pa3yIoIIyocsi B MOMEHT liepepbiBa
BIIOCTOPOHHEM LIeNH, eCJIM 3Ta Liellb MeTa/NIN4eCKU COeJUHeHa C LIelblo,
cozep)Kalleil ONUJIKU, HAalpuMep, ecI¥ 3aMbIKaTh 3JIleMeHT I'peHs mpo-
BOJIOKOH OT 3a)XKMMa K 32)KMMY Y IPOBECTH OT OJHOTO 3aKMMa K TOUKe
A HeZJNVHHBIN NPOBOAHUK. Ecu pa3MblkaeMad Liellb COLEPKUT dTeK-
TPOMAarHuT, TO JieliCTBHe UCKPbI pA3MbIKaHUsI MOXeT ObITh IepeaaHo
K IpubOpy 1o BecbMa JIMHHOYN NPoBosoKe. CaMOMH/YKINA U eMKOCTb
B IPOBOJIHVKe, NepefialoneM KojebaHue, KOHEYHO, 3HAYUTEIBHO OCIa-
OJISAIOT MepelaHHY 0 SHEePTHIO; I0ITOMY MCKPBI B IlepepbhiBax Lielr 3BOHKa
B TouKax C u D HeiCTBYIOT HA TPYOKY C ONUJIKAaMU, HO c1abo, uckpa B D
JlaKe He MMeeT 3Ha4eHUs, II0TOMY YTO B MOMEHT pa3pylleHUs IIPOBOAU-
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MOCTHU ONIUJIOK KOHTAKT B TouKe D 3aMKHyT. ITo 3TOl1 mpuunHe pacmoso-
KeHue JacTeit nprbopa, MOKa3aHHOE BbILIe, KAXKETCS eJMHCTBEHHOE; IPH
APYTUX PAcHOIOXKeHUAX JIeTKO MOKeT CJIyYUThCs HeyAlaua B TOM CMBICIIe,
YTO [POBOJKMMOCTD, pa3pylleHHas yIapoM MOJIOTOYKA, BOCCTAHOBUTCS
10/ ZIEVICTBHEM MCKPbI, IPOUCXO/SAIIEN B CAMOM MPUOOpe, 1 3BOHOK He
IIPEKPATUT 3BOHA.

[Ipubop, BBe/leHHBbIIT Ha MeCTO TenepoHa B OfHY U3 CBOOOAHBIX
JIMHUM Ha L[eHTpaJbHOM CTAaHIMY, He OT3bIBAJICA HU Ha 3BOHKU, HU Ha
pasroBOpHbIe TOKU COCeJHUX JIMHWM, CHO C/bIIKMBIe B TeledoHe,
eCJIY MOC/IeIHUI CTaBUIJIM HAa MecTe Moero nprbopa. ViHora oH oTBevasn
Ha KOPOTKMe 3BOHKH, O3Hayaloliue KOHell pa3roBopa, ¥ B MOMEHT
HOZIBEIIMBAHKA TejedOHA HA MeCTO B OZHOW M3 COCeAHUX JIMHUM, HO
B 3TH MOMEHTHI B LIENSIX MOTJIM MPOM30MTU OBICTpPBIE KOJMeOaHUs OT
06pa30BaBIIeNCs UCKPBI.

[To-BUAMMOMY, NPUOOP YyBCTBHUTEJIEH M K MeJJIeHHBIM pa3ps-
7ilaM, IPOXOZSAIIMM Yepe3 OIHUJIKY, HO TOJIbKO pH Gosee 3HAYNTeNbHBIX
9HEprusix: TaK, IpHOOP OT3bIBAETCS Ha GBICTPHIE IBUKEHUS HAZJIEKTPH-
30BaHHOW 300HUTOBOW NaJOYKU, IPOU3BOAKMBIE BOIM3U NPOBOAHU-
KOB caMoOTro npubopa, HO MeJJIeHHble IBM)KEHUS Ha HEero He JIeCTBY-
10T. TOK, HaBe/IeHHbII1 BO BTOPUYHOI 0OMOTKe MHAYKLIMOHHOM CIUpau
pa3MblKaHMeM, IPU paspsje yepe3 ONUJIKU HENOCPeACTBEHHO UJIH C
KOHZIEHCAaTOPOM, IOCJIeZloBaTeJbHO BKJIIOUEHHBIM B 3Ty jKe Ilellb, BCer-
Iia 1efiCTByeT Ha OIMJIKY, BbI3bIBAsA JOCTATOYHOE YMeHbIIeHNe COIpo-
TUBJIEHUS; TOK Xe, HaBeJleHHbI!I 3aMbIKaHNeM, IeliICTByeT 3aMeTHO
cnabee, HepemuTenbHO. [10f00HBINA 3¢ ¢eKT, BIpoYeM, COIIaCyeTcs
C TUIIOTe30M, MPUHATOW MHOIO Bbilie. [Ipubop AeiicTByeT OT pasps-
Iia Kpyra anekTpodopa, B MOKpBIH IIHYPOK, OKOJIO 1 M IUIMHOM, ojBe-
IIeHHBIN K TOUKe A Uiy B, eciy IIHYPOK CMOYeH NOAKUCIIeHHOU BOZOH, U
He OT3bIBAeTCs, eC/IU MHYPOK CMOYeH ANCTHIINPOBAHHON BOZOM.

B pesynbTaTe 3TUX ONBITOB MOXHO CZeJaTh JOMyIleHWe, YTO BCA-
KU pa3psZi Yepe3 OMUJIKA MOXeT BbI3BaThb 3((eKT yMeHbIIEeHUs CO-
MPOTUBJIEHHUS, HO BeJIMYMHA 3 PeKTa 3aBICUT He OT abCOMIOTHOM BeJIU-
YUHBI 3HEPruy, BblJleJIeHHON B MeTalJIMdeCKOM NOPOLIKe, a OT SHepruy,
BBIJIE/IfIEMOI1 B e[IUHUIly BpeMeHH, BepHee — OT ObICTPOTHI BbIIENeHUs
JHEPruH, WM OT BeJMYMHbl OTHOLIEHWS 3Heprus/Bpems. Ilostomy
onuJKu Gosiee YyBCTBUTENBHBI K OBICTPBIM KOJNeOAHUAM NPU OAWHA-
KOBOH BeJIMYMHe 3HePruH.
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[Tpubop, 0b61afaroOMKN TAKO YYBCTBUTETBHOCTHIO, MOXXET CIIYXKUTb
IJIS Pa3IMYHbIX JIEKIMOHHBIX OIBITOB C 3JIEKTPHYECKUMU KOJIeOaHUAMU
¥, OyZIyuH 3aKPHIT METAJIMIEeCKUM QYTISPOM, C yIOOCTBOM MOKET ObITh
IpUCIOCO6IIeH K OIBITaM C 31eKTPUYeCKUMHU JIy9aMy; BO MHOTUX TOA06-
HBIX OTbITaX MPUOOP, UMEIONINIICSA B MOEM PacIopsiKeHuu, o61azjaeT us-
JIMIIHEH YyBCTBUTENIbHOCTHI0. OfHAaKO 6/1arofaps ToMy, 4TO peJie MOXeT
M3MeHATb YyBCTBUTENBHOCTb B HEKOTOPBIX IpeZiesiaX, a TaKke MeHAA
YUCIIO 3JIEMEHTOB GaTapeid, )KeJaeMyIo CTelleHb YyBCTBUTEIbHOCTH I10-
JIy4UTb JIErKO.

[pyroe mpuMeHeHUWe mpubopa, KOTOpPOe MOXeT nAaTh 60-
Jlee MHTepeCcHble pe3yabTaThl, 6yeT ero CnoCcOGHOCTbH OTMeYaTh
3JIeKTpUYecKue KojebaHUs, IPOUCXOAAIIMe B IPOBOJAHUKE, CBA3aH-
HOM C TOYKON A unu B (Ha cxeme), B TOM cjay4ae, KOTAA 3TOT Ipo-
BOJIHUK TO/IBEPraeTcsi IeCTBUIO 3JIeKTPOMArHUTHBIX MepTypOaruid,
IPOUCXOAAMMX B aTMocdepe. [ 3TOro Z0CTATOYHO NpUOOP, 3amHU-
IIeHHbIA OT BCAKUX JPYTUX [IeACTBUM, CBA3aTh C BO3AYLIHBIM MpPO-
BOZIOM, IIPOJIOXKEHHBIM BIaMy OT TesnerpadoB u TenepOHOB, UK XKe
CO CTep)XHeM I'POMOOTBOZA. BeAKoe KonebaHue, epexozsiiee 3a U3-
BECTHBIN TpeJiesl 10 CBOEH MHTEHCUBHOCTH, MOXET OBITH OTMEYEHO
npubOpPOM M flaxke 3aperMCTPUPOBAHO, TaK KaK BCAKOe 3aMbIKaHME
KOHTaKTa pejle Ha cxeMe B Touke C MOXeT IIPUBeCTU B [ieliCTBUe,
KpOoMe 3BOHKa, ellle 3JIeKTPOMAarHUTHbIM OTMeTdYuK. [I1s aToro fo-
CTaTOYHO OZIMH KOHel| er0 0OMOTKH IPHCOeJUHUTH MeX/y TOYKaMu
Cu D, a ipyroii — K 3axuMy 6arapeu P, T. e. BKJIIIOUYUTH JI€KTPOMAr-
HUT B LleNb NTapajjieabHO 3BOHKY.

HcnbitaHre mpubopa B COEAWHEHUM C BO3ZYIIHOW JIMHHMEH 3HAa4u-
TeJIbHOW JUIMHBI JJaCT HECOMHEHHO 0oJiee WM MeHee WHTepecHble pe-
3ynbTaThl. JIMYHO MHe C/Iy4anoch B TedeHHe OJHOTO JieTa Ha Ypaie!
M0JIb30BATLCS YAAJEHHOW OT IPYrux TejeOHHOU TUHUEH, TPU 3TOM B
TesnieOHe, KOrza Obl HU MIPUIILIOCH B3ATh €r0 B PYKH, MOXHO OBLJIO CIIbI-
IIaTh 0COOEHHbIE PUTMHUYECKHE 3BYKH, a TAK)Ke OYeHb 4acTo LIUIEHHe,
CBUCT U TPeCK pa3psAfa; MO CBUJETeNbCTBY JIII, MONb3YIOUIUXCA 3TON
JIVHYEH, 3TU 3BYKHM CJIBILIHBI HE TOJIBKO JIeTOM (s HabIoaam ux ¢ Mas
IO CeHTSIOPb), HO ¥ 3UMON; TOJILKO 3UMOY 3BYKU MeHee BPeAT Iepenade
pedy, JIeTOM e WHOT/A Tlepesiada pedyr 3aTpyAHAeTCS UMU.

I Jlunua manynace Ha npomaxcenuu 15 eepcm ¢ 3anada Ha 80cmok, 80016 20pHO20 0OMpod
Ypana, 6 bozocnosckom oxpyze.
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[Ipo6GHOe UCTIBITaHKE PErMCTPUPYIONIEro Mpubopa B COeTMHEHUH C
IPOMOOTBOZIOM ObLJIO C/ielaHO MUHYBIIMM JleToM I'. A. JIlo60C/IaBCKUM B
Jlecnom uHcTUTyTe B C.-IleTepOypre.

Ha 31aHuM MHCTUTYTA CpeAy APYIUX MPUCIOCOOIIeHNH, Ha3HAYeHHBIX
75 HaOMIOZIeHMit Ha/l HAMIpaBJieHWeM | CHJIOI0 BeTpa, Oblia yCTaHOBIeHa
HeOOJbIIas, fiepeBsIHHAsA MayTa, [PeBbINIAIoNas CAKeH! Ha 4 CTep)KHU
aHeMOMeTpOB U QJIIOTepoB U CHa0OXKeHHAsl Ha BepIIMHE 0ObIKHOBEHHBIM
HaKOHEYHUKOM I'POMOOTBOZA. DTOT HaKOHEYHUK MOMOIIBIO TIPOBOJIOKH,
IPOBeZIeHHO} CHAyaJla 1o iepeBy MayThl, a ZiaJiee IPOTSHYTO Yepe3 ABOP
Ha U30JIATOPaX B METeOPOJIOTMYeCKUil KaOUHeT, ObLT coemrHeH ¢ mpubo-
poMm B Touke A (¢ur. 2). Touka B Oblia pUCOenHEHA K 00Iemy ¢ apy-
TMH METeOPOJIOTYeCKIMH TPUOOpaMu IPOBOZY, OTBEAEHHOMY K 3eMle
TPY MOCPEZCTBE BOZAOTPOBOAHOM ceTy. PerncTpupyromas 4yacTb COCTOsIa
U3 37IeKTPOMArH1Ta, K SKOPI0 KOTOPOro ObUIO NPHCOEINHEHO 1epo 6pa-
TheB Puiliap, 1 13 UUIMH/APA TOM e GUPMBI ¢ HelleTIbHIM 060poToM. [Tpu
3TOM 0Ka3aJIoCh, YTO MPHOOP OTBeYas 3BOHKOM M OTMETKOH Ha BCAKOe 3a-
MBbIKaHe TOKa IPK HaOJI0/ieHNK HarlpaByieH!s 1 CUJIbI BeTPa, TOTOMY YTO
B CETH NPOBOIHUKOB, COEMHEHHO! C IPUOOPOM OOIIUM IPOBOZOM, UAY-
MM K 3eMJIe, BO30YKIAINCh B MOMEHT IlepephIBa TOKA 3JIeKTPUYecKue
Koneb6aHusl. YTOObI OTIMYUTD 3TU OTMETKH OT APYTHMX, MPOM3BEIEHHbIX
aTMocQepHBIM 371eKTPUYeCTBOM, HabJI0aTe Ny, BbI3BABIINeE 3BOHOK, /lefla-
JIY 3aTMCh Ha WIMHIPE; 3TO TI0O0YHOe fieficTBUe Ha pubop 6bLIO0, OffHA-
KO, COXPaHeHO [/t TOT0, YTOOBI OBITh YBePEHHBIM B €0 UCIIPABHOCTH.

ITpubop B MPOGHOM, He COBCEM HCIIPABHOM BHUJie TPUBOAMIICS B Jeid-
CTBUE B MOC/IEHUX YKCIIAX MIOJSA H. CT., U 3aT€M B MOCJIEIHUX YKCIIaX aB-
TYCTa H. CT. U J1aJ CJIeAyIOlIHe Pe3yIbTaThl.

30 utons H. ct. [To 3anucsm [naBHOW du3MdIeckoi obcepBaTOpUM —
rposa ¢ 10"40™ no 11'40™; mo 3amucu obcepBaTopuu JIeCHOTO MHCTHU-
TyTa — rpo3a okoso 1 4aca gus1. [IpuGop fai psz CIMBAIIIUXC MEX/Y
€000l OTMETOK, HelmpepbIBHO CIEAYIOMUX APYT 3a APYroM Ha HPOTA-
xeHuu 40 MuH. B nipefieniax ot 12 no 1 yaca aus.

21 aBrycra H. ct. Ha ['1aBHO# ¢usmdeckoil 06cepBaTOPUM 3aIMICaHO:
rpo3a ot 4"50™ 1o 5"50™ p. m. pu GiKaiem paccTosiHuU 3 kum B 5h17™
1 rpo3a ot 8"37™ o 9"10™ Beuepa, Gimskaiiniee paccrosinue B 8'40™. I'po-
3a 3amucaHa HabuozatensiMu JIeCHOrO MHCTUTYTa M 3aperrCTpPUpOBaHa
nprbOPOM PAZOM HENPEephIBHO CIIEAYIMUX OTMETOK ¢ 4'50™ mo 8"50™
Bedepa; B TedeHre HOuM IpUOOp /1aJ ellle HeCKOJIBKO OTMETOK.
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23 agrycta H. ct. [Ipubop faeT HempepbIBHYIO 3amuch B 1"15™, mpo-
JOJDKAIOIIYIOCA 25 MHH., M ZAPYIYIO 3amuch nocie 9" Bedepa Ipo-
JOJDKUTEbHOCTBIO 1 yac 20 MuH. OTMETOK O I'po3e U A0X/e He CLelaHo
Habnodamenamu JlecHoeo uncmumyma.

25 aBrycra. 3anucu Ha npubope: 5'45™ yTpa — MPOAOIIKUTENTHLHOCTD
20 MuH.; oT™MeTKH B 9'10™, B 10"0™, ouTH HempephIBHAS 3aTKUCh OT 10h25™
a. m. o 7"45™ p. m. B 3TOT leHb OTMeueH JJOXKb [0 NONYAHSA, B 9ac AHA
¥ nocse noayaHsA. 1o cBUIeTeNbCTBY CTy/eHTa-HabIoaaTeNs, B Te-
JeHHe BCero JHs npubop faBaji 3BOHKU Yepe3 5—10 muH. I. A. Jlro6oc-
JIaBCKHI OTCYTCTBOBAJ B 3TOT JIeHb; 110 ero HabJII0ZIeHUIO, 3TOT JieHb ObL
apKU#, ¢ 60JIbIINM KOJTMIECTBOM Ky4yeBbix 006akoB. Ha maBHo# pu-
3U4eCcKOi 06cepBaTOPUM OTMETOK O TPO3e HeT.

26 aBrycra. [Ipubop naet oTmerku 4"35™ ytpa, 5"10™ yTpa, 8'25™ Beve-
pa u 9'45™ Beyepa; ecTb OTMETKH HabJIIO/IaTess O I0XK/le PAHHUM YTPOM.

28 aBrycra. OTMerku: 9"0™ yrpa u 12"5™; Ha mocieHel OTMeTKe pas-
6uack cTeknsHHasA TPyOKa, conepKaas OMUIKY; B 12 4ac. OTMeYeH Ha-
GrrozaTeneM JOX/b.

[Tpubop GBI CHOBA PHBE/IEH B IEHCTBYE B KOHIIE CEHTAOPS CTApOro
CTHJISI C U3MEHEHNeM B PerMCTPUPYIOLIeH YacTh: HellebHBIN LUIUHAD
3aMeHeH ZIBeHa/[aTHYacoBbIM, U 3aIUCh JleJIaeTcs Ha TesierpadHoi JeH-
Te, HAMaThIBaOIelics Ha HUIUHAP. CKOPOCTh NepeMellleHus JIeHTbI IPU
3TOM 23 MM B 4ac; Ha JIeHTe JIETKO Pa3IM4YUTh YacTo CJefyiolue Jpyr
3a apyrom mTpuxu. [Ipubop CTOUT Ha MpexKHeM MecTe, He 3alllUIileH
OT IeHCTBUI Ha HETO METEOPOJIOTMYECKUX NMPUOOPOB, MOIb3YIOMIUXCA
3JIEKTPUYeCKMM TOKOM, U CJIy4YalHBIX pa3psoB mpu paborax B Gpusm-
4ecKOM KabuHeTe; O3TOMY, paccMaTpuBas 3amucy npubopa 1o dacam,
MOKHO CYMTaTh 32 HECOMHEHHO NTPOUCXOAAIINe OT aTMOCepHBIX pas-
PANOB TOJNBKO HEKOTOphle. He ImozyexaT COMHEHUIO OTMETKH, CHeNaH-
HbIe B Ieproz BpeMeHH oT 11 4ac. HOuM 710 7 Jac. yTpa, TaK Kak B Te4eHue
3TOTO BpeMeHH KaOMHeT, B KOTOPOM ToMelIaeTcsi Ipubop, U Bce coces-
HUe TIOMeIeHus 34aHus 3aKpbIThl. Takue OTMeTKM Ipubopa CymecTBy-
10T, HanprMep, 6 OKTAOpPs B 12 vac. 45 MUH. HOYH U 5 Yac. yTpa.

B 3TOM mepuozie MOXHO OTMETUTh CYTKH 24—25 ceHTs0ps. [IBaa-
1IaTh YeTBEPTOTO CeHTAOPS — JeHb BOCKPECHbIH, KAOWHeTHI 3aKPBITHI.
24 ceHTsA6ps ecTh oTMeTKM 8"51™ yTpa u 5"0™, 5"45™, 6"0™ Beyepa, B
5" yTpom cienyromero AHA U 9"25™ yrpa. OTMETKHU Be4epoM 24 ceHTH-
Ops 6b11M oxxuzaeMsl: g ¢ I. A. JI'060CTaBCKUM B 3TO BpeMs HaXOAUII-
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cs B IletepGypre, u I. A., yka3aB MHe Ha pe3KO odyepueHHbIe 00aka,
CXO7iHbIe TI0 GpOopMe € 'PO30BLIMH TyYaMH, 3aMETHUII, YTO OYeHb JIF060-
IBITHO — OyZeT JIu MPUCYTCTBUE 3TUX 06J1aKOB OTMeYeHO MPUbopoM;
03/]Hee Be4epoM 3TOrO0 JHS ObLJ 0UeHb CHJIbHBINA OX/b, UMEIOMHUI
XapakTep JeTHUX JIUBHEMH.

B monoBrHe OKTSA6DS UCIbITAHUS ObUIH MPeKpallieHbl BCIeCTBIE He-
06XO0/IIMOCTH HEKOTOPBIX M3MeHeHHil B IPOGHOM 3K3eMIsipe. Jlo cux
nop paboTaBurasi Ipy UCIbITAHUAX GaTapest U3 4 anemMeHTOB JleknaHie
UcToIMIack. B HacTosIee BpeMsi Ip6OP CHOBA NPUBEJiEH B JIEHCTBYE C
GaTapeeii B 6 a1eMeHTOB MeiininHrepa.

I[Ipu ombITax ¢ TPUOOPOM B JIETHHUIA TIEPHOJ HEOOXOAUMO, KOHEUYHO,
napajuleNbHO TPyOKe ¢ ONMIKaMU BBeCTH /il Ge30macHOCTU rpebeH-
4aTbIf TPOMOOTBOA.

Kpome 3Toro, cuuTaro HyXXHbIM NPUOABHUTDH elle HEKOTOPHIE 3ame-
YaHUA O PeryJaupoBKe cOGpPaHHOro Mpubopa. 3BOHOK HYKHO yperysu-
pOBaTh TaK, YTOOBI MOJIOTOYEK UMeJ HaOOJIbIINI pa3Max, a TpyoKa ¢
OTMJIKAMU JIOJDKHA OBITh MTOMeIlleHa Ha TaKO# BBICOTE, YTOObI OHA TOJILKO
YTO Kacajlach MOJIOTOYKA, HaXO/ALIErocs B IOKOe, HO He CJIefjoBaja 3a
HUM TI0ZI ZIefICTBHEM CBOEIA PY>KUHBI.

[Ipu TaKKX TOJBKO YCIOBUSX NPUOOP OTBEYAET OTYETIIMBO — KOPOT-
KUM 3BOHKOM Ha OT/Ie/IbHble Kosie6aHus.

OCHOBBIBasICb Ha pe3y/lbTaTax, MOJYYeHHbIX NPH OMHUCAHHBIX BbI-
Ile WCIBITAHUAX, MOXXHO BBIPa3WTh IMOXeJaHWe, YTOObI JIMIIA, 3auH-
TepecoBaHHbIe B HAOII0EHUAX HaZl TPO3aMHu, OJBepIiu mpubop 6onee
MPOJIOJKUTEILHBIM U TIIATeJbHBIM HaGTI0IeHHSIM.

B 3akJr0ueHie MOTY BBIPA3UTh HAZIEXY, YTO MOU MPHOOP MU AaJTb-
HeiIleM yCOBepIIeHCTBOBAHUY er0 MOXKeT ObITh HPUMEHeH K Iiepenade
CUTHAJIOB HAa PACCTOSHUSA MPH MOMOIIM OBICTPBIX 3/EKTPUYECKUX KoJe-
GaHuUi, KaK TOJBKO Oy/eT HalIeH UCTOYHUK TaKMX KojebaHui, obmazna-
IOIIMI IOCTaTOYHOM 3Hepruen.

Kponmranr, nekabps, 1895 1.
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I11. HAYAbHBIN IEPUOJ PA3BUTUS PAIVIOCBSI3U
(1896-1910)

B. T. ITpuc
I[Tepenaya CUTHAJIOB HA PACCTOSTHUE
6e3 mpoBoaoOB!

YesioBeuecTBO 06513aHO HayKe OOJIbIIMM 6GarofiesiHieM — OHa Ofiapuia
ero HOBbIM 4yBCTBOM. OTHBIHE Mbl MOXKEM BHZeTb HEBUAUMOE, CJIbILIATh
HeC/IbIIIMMOe U OIIYyIIaTh Heocs3aeMoe. Mbl 3HaeM, 4TO BCeJleHHasl 3aro-
HeHa O[HOPOIHOM HeTpepbIBHOM YIIPYro¥ CPe/ioid, Iepearoiieii 6e3 morephb
TEILJIO, CBET, 3JIEKTPUUIECTBO U ipyrre GOPMbI SHEPTUY U3 OXHOW TOYKH IIPO-
CTpaHCTBa B Apyryio. OTKPBITHE PeabHOTO CYIeCTBOBAHUSA 3TOro «3dupar
ABJIAETCA OJHUM U3 BaKHEMINMX HAy4YHBIX JIOCTIKEHUM BUKTOPUAHCKOM
anoxu. CTpoeHue U fiefictBre 3¢upa HaM ellle He U3BeCTHBI. ITOMBITKY «130-
OpecTu» WzeaabHbIN 3QUP MOKA3aIUCh He MO CHJIAM BelMYailiM yMaM.
MbI MOKeM MOBTOPUTH cyioBa Jiopaa Canbcoepu [Salisbury], uro adup ectb
VM CYILIeCTBUTEIIbHOE K ITIAr0Ny «Koe6arbesi>. Mbl JOJDKHBI ZI0BOJIBCTBO-
BAThCS 3HAHKEM TOTO, YTO OH ObUI CO37IaH BHavasle [ Tlepefiaul SHeprun
BO Bcex ee (popMax, 4TO OH IepeziaeT 3Ty SHEPTHIO B BUJIE OIpe/eleHHbIX
BOJIH U C U3BECTHOM CKOPOCTBIO, YTO OH COBeplileHeH B CBOeM pofie, HO U I10-
HbIHe HeIIOCTIKUM, KaK HeTlIOCTIDKMIMA CUJIA TATOTeHUS UK caMa KU3Hb.

Besikoe Bo3MyliieHue B 3¢upe MOPOXKAAETCS KaKUM-THO0 BO3MYIIEHeM B
Marepuu. BesmkonenHoe 06061eHue Kitepka MakcBesuia, COIIacHO KOTOPOMY
BCe 3TH BO3MyIIIeHUsT aOCOMFOTHO OZIMHAKOBBI 10 MIPUPOJIE U OTIIIYAIOTCS JIPyT
OT ZpyTa TOJIbKO 10 CBOEH CTeTeH!, ABIAETC ONHUM M3 BeIMYaNIIINX HayYHbIX
DOCTV>KeHUH Halilero BpeMeHu. CBeT eCTb 3/1eKTPOMAarHUTHOe sIBJleHue, a 3J1eK-
TPUYECTBO, PACIIPOCTPAHSAACh B IPOCTPAHCTBe, IOAUMHAETCSA 3aKOHAM OITUKHY.

1 [1, C. 459-465. Tam snce npuseder ucmounux: { The Electrician, 11 urons, 1897 2., m. 39,
cmp. 216}]. {Pegepam doxnada, npouumarnnozo 8 namuuyy Ha seueprem 3acedanuu 8 Ko-
ponesckom uncmumyme, 4 urons 1897 z00a).
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ITocrenHee GbUIO SKCTIEPUMEHTAIBHO I0KA3aHO TepLieM 1 efjBa JI1 KTO-JIM00 13
CTIBIIIABIIMX MPEKPACHYIO JIEKLIHIO O «TBOPeHMH [eplias, MPOYMTaHHYIO TPoQd.
OnuBepoM JIomkeM B 3TOM 3aJie TPY roia TOMy Ha3az, 3a0yzer ee'.

Braronapsi mo6esHocTr rpod. CribBanyca TomricoHa [ Silvanus Thompson] st
HIMEI0 BO3MOXXHOCTB WUTIOCTPUPOBATH Ilepeiady BOJIH Ha PACCTOSIHYE [IPY [IOMO-
II[Y IPUAYMAHHOM MM [IPeKpacHoM ycTaHOBKU. Ha OHOM KOHITe Mbl iMeeM Iepe-
JIaTYVIK WM OCLIWJUIATOP B BUJIE TSDKeJION TTOZBENIEHHO!M MacChl, KOTOPOH c006-
I1AeTCS TOTYOK VIV MIMITYJThC, BCTIEZICTBYIE Yero OHa KOJeOy1eTcs € oIpezie/IeHHbIM
YHCIOM KoJleGaHuii B MUHYTY; Ha PYTOM KOHIle HAXOAWUTCS IPUEMHUK WU pe-
30HATOp, HACTPOEHHBIN Ha K0JleOaHus1 TOTO Jxe neprona. OHY COETMHSIOTCS TIPU
TIOMOIIY Psifia CBUHLIOBBIX IIAPHKOB, MO/IBELIEHHBIX TAKUM 00pa3oM, YTO TIpU
K2KZI0M KOJIeOaHNM KKIBIH IIApYIK OT/AeT YacTb CBOEH SHEPIUY CJIEZlyFOIeMy
B pszty. Kaxxziplii mapuk Kose6reTcs HOZ MPSIMBIM YIVIOM K JIMHUM PacrpoCTpa-
HeHVS BOJIHBI 1 6J1arofiapsi TOMy, YTO OHU KOJIeOJTIOTCA B Pa3/IMIHBIX (asax, BbI
BU/IWTe, KaK BOJIHA IlepefiaeTcsl OT NlepefiaTyrKa K NpreMHUKY. [IpreMHMK BoC-
TPYHMMAET 3TH KOJIeOaHKsI 1 OTBeYaeT Ha HUX B TakT [in sympathy]| c mepenar«u-
KOM. 371eCb MbI IMeeM HaIJIsIHOE MPOSIBJIEHNE TOTO, YTO CaMo TI0 cebe SBIAeTcs
abCOJTFOTHO HEBUIVIMBIM. BOJTHBI, KOTOPBIE BbI BUJIUTE, OTIITYAFOTCS OT CBETOBBIX
VIV 37IEKTPUYECKIX TOJIBKO CBOEH ZJTMHOM IV YaCTOTOM.

YacTora 371eKTpU4ecKyX BOJH MEHAeTCs OT HeCKO/IbKYX e/IVHMLL B CeKyH/Iy B
JUIMHHBIX TIO/IBO/IHBIX KaOeIsX 10 HeCKOJIBKUX MIJUTMOHOB B CEKyHIy TIPU BO3-
Oyxaervu 1o Metofy Tepifa. Yactora cBeTOBBIX BOJH Konebyetcst ot 400 Gu-
JIMOHOB B KpacHO# Yactu criektpa 110 800 GH/UTMOHOB B PUOJIETOBOM U B 3TOM
3aK/II0YACTCs eNUHCTBEHHOE Pa3/Iure MeXIy HUMU U 3JIeKTPUIeCKYMH BOJHA-
mu. TocnenHue oTpakaroTcs, MPeJIOMIAIOTCA U HMOJAPU3YIOTCA, TTOBEPYKeHbI
MHTepQepeHIH 1 PACIPOCTPAHSAOTCS Yepe3 3(Up 0 MPSAMBIM JIMHUSAM C TOH Xe
ckopoctbio (186 400 M B ceKyH7Ly). U0 3TO JIETKO 3alIOMHUTb, TaK KaK 3Ha-
MeHHTOe OTKpbITHe MakcBe/Uia 00 WIeHTUHOCTH CBETOBBIX U 3JIEKTPIYECKIX
BOJIH 6bUTO ¢zieniaHo B 1864 rozry. B 1884 romy coobiieHwst, ochUIaeMbie 1o 130-
JIMPOBAHHBIM [IPOBOJAM, IIPOJIOYKEHHBIM B KeJIe3HbIX TPyOax MOJ JIOHAOHCKIMU
YIMIIaMK, OOHAPY)KUBAJICh [IOCPEJICTBOM TeJlepOHHBIX Liereld, yCTaHOBIEHHbIX
Ha CTO/I6aX Hajl KPbIIIaMK ZIOMOB, Ha paccTostHuK 80 GyTOB.

B 1885 roay HaiizieHo, YT0 OObIYHbIe TeJlerpaHble IeMH CIIOCOOHBI BbI3bI-
BaTh BO3MyIIIeHust Ha paccrosiiu 200 ¢yToB. TenedoHHBII pa3roBop ObLT SICHO
CIIbIIIIEH HA PACCTOSIHUY YeTBEPTH MYJIY, IIPIYEM TO PAcCTOsIHUE OBUIO BIIOCTIEN-
CTBMM yBeJIM4YeHO 710 1'/, My, ITyTeM TIIaTesbHbIX ONBITOB, POM3BEIEHHbIX B
1 [1, C. 424-443].
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1886 1 1887 roziax, ObUIO I0Ka3aHO, UTO ITU SBJIEHKS OOYCIIOB/IMBAIOTCS YHCTO
37IEKTPOMArHUTHBIMU BOJIHAMM U COBEPIIEHHO He CBA3aHbI C IIPOBOAUMOCTBIO
3ewm. B 1892 rogy ordemvBble CArHabl MOCHUIA/IVCH 4epe3 4acTb bpu-
CTOJIBCKOTO KaHasa Mexty ITeHapcom 1 ©at-Xommom, Ha pacCTOSHIM 3.3 MIUTHL
B Havasie 1895 roga, BBUy aBapuu Kabesst, coemursiorero OGaH ¢ OCTPOBOM
Mys11, ¥ OTCYTCTBUASA CyaHA UL IPOBEZCHNS PEMOHTA ¥ BOCCTAHOBJIEHHS CBSI3H,
TocyienHss1 ObUTa HaJlayKeHa IyTeM HCTIOIb30BaHUS TapaJUle/IbHbIX POBOZIOB HA
0boux Geperax IPOJIKBA U Ilepe/ady CUTHAJIOB Yepe3 310 POCTPAHCTBO IIPH I10-
MOILIY BbIIIeYTIOMAHYTIX 37IEKTPOMArHUTHbIX BOJH.
Anmapar (¢ur. 1), coeTUHEHHBII ¢ K&KIbIM U3 TPOBOJIOB, COCTOSI U3:
a) peoToMa WIU IpephiBa-
"pep"'mmbim IOIIEro KoJjeca, KOTopoe JiaBa-
‘C /1 710 0K0JI0 260 KoJIebaHuid B ce-
— KYH/y B IIEpPBUYHOM IIPOBOJIE;

6) OOBIKHOBEHHOI1 GaTapeu
NIPUMepHO M3 CTa 3JIeMEHTOB
0= Mouemnux JlexiaHme, Tak Ha3bIBaeMbIX
CYXMX U [IEPeHOCHOTO THUIIa;

B) TenerpadHoOro Kioda
Mopse;

Que. 1 r) TenedoHa, BBIIOJHSAO-
1ero poJib IPMeMHUKA;

T1) TIepexJIIovaTeIs il BKIIOUeHUs 1 BBIKIIOUeHns peotoma. KadectBo
CHTHaJIa 3aBUCHT B OOJIbIIEH CTENIeH! OT OBICTPOro TObeMa U Criazia mep-
BUYHOTO TOKA, HEXKeJIM OT KOJIMYeCTBA SHEPruH, BJIOKEHHOH B KoeOaHuUs.
Ha paccrosauuu 3.3 Muiy sneMeHTb! JIekiaHIIe fal0T CTOMb JKe XOpOoLIue
CHTHAJIBI, KaK U 2% JIOIL CHJIbI, IPeoOpa3oBaHHbIe B IIepeMeHHBII TOK Ipr
TIOMOIIY JIETEPHATOPa, YTO OOBSCHAETCS TIOJIOT0M CUHYCOMAIAIBHOM Hop-
MOIi KPHBOY TOKA Y mocyenHero. 260 konebaHuil B CeKYHY JAIOT MPUSTHBIN
3BYK, IIPYU KOTOPOM CHTHAJIbI, IIOJIy4aeMble pa30veHreM Ha TOUKH U THPE C
TIIOMOIIIBIO KJTK0Ya, MOTYT OBITh IPOYTEHBI €3 3aTpyAHEHHS.

B Moeii 371eKTpOMarHuTHO CHCTeMe YCTaHOBJIEHbI /iBe NapaslleJbHbIX
LleITy, pacrosiaraeMble Ha 060ux Geperax KaHaja Wiv peku. Kaxpas uenb
1I00YepesiHO UCIOJIb3yeTcs KaK IepBUYHAs WM BTOPUYHASA Liellb UHAYK-
I[IMOHHOTO YCTPOICTBA, B 3aBUCHMOCTH OT HAlpaBJjieHWs, B KOTOPOM IIO-
CBUIAIOTCA cUrHasbl. OGe ey ObLIH OTAEJIeHBI IPYT OT Apyra CBOOOAHBIM
IPOCTPAHCTBOM B IITh MUJIb.

Jlunusa

L

Mepemer+oe
conpomusnerue

==l

Bpawarowuti momop
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TTono6HbIe 3 deKThI ObLIN M3BECTHBI M HAOIOAAIVCH B 1aO0PATOPHSIX ellle
co BpeMeH l'erpu u Dapariest; OAHAKO U B TeYeHHe NOCTIeIHIX HECKOJIBKUX
JIeT MHe YZIaJI0Ch VICTIOJIb30BAaTh UX IPAKTU4ECKY Ha OoJtee WM MeHee GOTbIINX
PACCTOSTHUSAX. DTO CTAJIO BO3MOXKHBIM I0CTIe TTOSIB/IEHNS TelepoHa.

B npomwiom roxy (aBryct 1896 roma) GbUia CieJiaHa MOMBITKA YCTAHOBHTh
CBA3b C IU1aByunM MasskoM B Hope Canzxene (I'yneuH). IIpyuMeHeHHbI Ipy
3TOM ammapar ObUT CKOHCTPYMPOBAH M M3rOTOBJEH QUpMOi DBepiien U Bu-
HboJb [Eversched & Vignoles], mprrem r-Hom DBepiiieioM 6bUI0 “300peTeHo
Ype3BbIYAHO OCTPOYMHOE peJie U YCTaHOB/eH!s BbI3oBa. OfMH KOHell Kabe-
7151 GbUT YJIOKeH B BUJle KOJIbLIA Ha JIHe MOpSI, OXBaTbIBasi BCe MPOCTPAHCTBO, HA
KOTOPOM IUIaBY4Mif MAsIK [IepeIBUTaJICs TI0]I BIIVISHYIEM IIPIJIMBA U OTVIMBA, TOTZA
KaK JIPyroii KoHer1 ObU1 coeiiHeH ¢ 6eperoM. JIpyrast 0OMOTKa OKpy>Kajia Kopabiib
Hayl [TOBEPXHOCThIO BOZIBL PaccTosiHYe Mexx/y 00erMy 0OMOTKaMyU PaBHSIOCh B
cpenHeM 200 caxensam'. OiHAaKO HOIBITKA HAIa[UTh CBS3b OKOHYWIACh Heyza-
Yeil. DKpaHUpYIOILee BIUsTHIE MOPCKOM BOZIbI M BJIMSTHUE XKeJIe3HOM OOIIMBKU
Cy/Ha TIPaKTUYeCcKy CBOAWJIO Ha HeT BCIO SHeprHIO TOKOB, TEKYIIMX B CBEPHYTOM
Kabeste, v 3GEKTHI, BOCIPUHIMAEMbIe Ha OOPTY Cy/IHa, XOTS ¥ ObUIM 3aMeTHBI,
HO CJIMIIKOM CJ1a0bl JUTs CUTHAJTM3ALKHL. [Ipe/IiecTBYIOIIYe OIBITHI He BBIABIIIA
VICKJTIOUMTETHON OBICTPOTHI BO3PACTaHKs MOIVIOLIEHHS SHEPTUH C YBeJMdeHH-
€M DJyOMHBI WA TOJIIMHBI CJIOSI MOPCKOU BOZIbL. DHEPruis TOMIOIIAeTcs Ha 00-
Ppa3oBaHue BUXPeBbIX TOKOB. Ilepeniaya CUTHAJIOB Yepe3 10K Bozibl B 15 caskeHell
He BCTpeyaeT HUKAaKWX 3aTpyrHeHui. TenedoHHbIA pa3roBop MOZIePKUBANICS
Yyepe3 (JIOX TOMIIMHOM B 6 CaskeHeld. XOT# 3TOT OIbIT U 3aKOHYWJICA HeyZladel [py
Tiepeziade yepe3 BOZY, OH IPaKTWYECKU BBITIOHYM IIPY [lepefiade yepe3 BO3/lyX Ha
3HaUUTe/IbHbIE PACCTOSHMA B TeX CJIy4asX, KOIMa MPeCTaBIIAeTCs BO3MOXKHBIM
TPOTSAHYTH Ha 06eKX CTOPOHAX POJIMBA IPOBO/IA, TPHMEPHO TOM YKe JUTUHBI, UTO
¥l PACCTOSIHYE, KOTOPOE IOJDKHO ObITh IePEKPBITO. DTO, OHAKO, He BCEI7ia BBIIOJ-
HVIMO, PaBHO KaK He BCeI/ia eCTb BO3MOXXHOCTb 00€CTIeYHTh JOCTATOYHYO BHICOTY
TSI OCTYDKEHWS] HAaWTydiniero 3 dexra. DTo HeBO3MOXHO Ha IIABYYHX MasKax
1 MasIKaX, YCTAaHOBJIEHHBIX Ha CKaJaX. IMeeTcs MHOKECTBO MEJIKUX OCTPOBOB,
KaK, Harpumep, 0. COPK Ha KOTOPBIX 3TO TAKKe SABJIIETCS HeBBITOHUMBIM.

B uroj1e IIpomuIoro rofa r-H MapKoHw TIprBe3 ¢ c060ii B AHIIMIO HOBBIE TTPO-
eKT. I'-H MapKoHU IprMeHseT 3/IeKTpUYecKye WY repLieBCKYie BOHbI 04eHb Bbl-
COKO¥ YacToThl. OH M306pesT HOBOE peJie, KOTOPOe 10 TOHKOCTH M 4yBCTBUTEITb-
HOCTH ITPEBOCXO/IUT BCe /IO CHIX [OP M3BECTHbIE AIEKTPUYECKe TPUOOpbL.

{Fathom — 6-gpymosas casxcens).

2 {Kax AcH0 u3 nocnedyrouezo ONUCAHUS NpueMHuxa Mapkoru, o 6 moYHOCMU no8mopsem
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OCOGEHHOCTBIO CHCTEMbI T-Ha MapKOHH SBJIAETCA TO, YTO KPOMe OOBIMHBIX
COENHUTENbHBIX TIPOBOOB TPeOyIOTCA IPOBOIHVKY JIMIIIb BeCbMa YMepPEHHON
JUIVHBI, TIPIT4eM HeOOXOZIMMOCTb B HUX OTIIAZIaeT TIPH IPYIMeHeHHH pedieKTOpOB.

Iepedamuux. ITepenaTynkom
. H eMy CIIyXMT U3JTydaTeNh T'epua, BU-
ST 'H% Iou3MeHeHHbIN mpodeccopom Puru

: C (¢pwr. 2).
‘ JIBa CIUIOIIHBIX JIATYHHBIX 1IAPa, Ava-
MeTpoM B 4 1M (A 11 B) moMelrieHbl, B He-
o1 NPOHMIIAeMbIH Ul Macia cocyz D, cre-
D JIAHHBI W3 W30JMPYIOIIET0 MaTepraa
TaK1M 00pa3oM, YTO HApY)Ky BBICTYIIaeT
TOJIKO TIOJIOBMHA KaXIOTO LIapa Torna
KaK /ipyras II0JIOBUHA OKa3bIBaeTcs I10-
TPY’KeHHO! B Ba3eMHOBOe Macio. I'-H
MapKkoH! TIpUMeHsIeT OObIMHO BOJHBI
mmHON okono 120 cm. TTobmisocty ot
OOJBIIMX IIAPOB YKpEIUIeHbI 7B Ma-
JIeHbKVIX Iapa d ¥ b, TIpIdeM KaXXablii
COE/IHEH C OfHUM M3 KOHL[OB BTOPHY-
HOW LleNY «MHAYKLIMOHHOM KaTymku» C,
TIepBUYHAs LIeNb KOTOPO# BO30y>K/IaeTcst
npu ToMoiy 6Garaper E, BKIOYaeMoit
¥ BBIK/IIOYaeMol kmodoM Mop3e K. TIpu HaxxumaHuy K B IpoMexyTKax 1, 2
¥ 3 IPOCKAKUBAIOT MCKPBI, a TaK KaK crcTeMa AB 00raziaeT eMKOCTBIO U 371eK-
TPUYECKOW MHEepIIMel, B Hell BO3HUKAIOT Ype3BbIYAHO ObICTpbIe KoJleGaHusl.
TTocseHye pacpOCTPAHSEOTCS MO JIMHUK Dd, IpydeM YactoTa KosebaHwii J10-
CTUTaeT, 0 BCeii BepOATHOCTH, 250 MUJUIMOHOB B CEKYHTY.

PaccrosiHue, 10 KOTOPOTO CTOJIb ObICTpbIE KOJIeOaH!s POU3BOIAT P dek-
Tbl, OTPENISIeTCS, IMIaBHBIM 00pa3oM, SHeprueil IPOMCXOSANIEro paspsza.
Karymika, farormas UCKpy JUIMHOM B 6 IM, OKa3aJIach JOCTaTOYHOU 10 PaccTo-
STHUIA B 4 MUJIU; OZHAKO /1S OOMIBIIMX PACCTOSHMIA HaM TIPHIIUIOCH TPUMEHSTh
GoJiee MOIIHYIO KaTyIIKY, JAFOIIYIO0 UCKPbI JUTMHOH 10 20 moiimoB. Crienyer
OTMETUTb, 4TO 3TO PacCTOsSHUe BO3pACTaeT C yBeludeHHeM AuameTpa apoB
A B ¥ 1I04YTY YABaMBAETCS TIPY 3aMeHe I0JIbIX IIapOB CIUIOIIHBIMY.

Ipuemnux. Pene Mapkonu (¢ur. 2) cocTOMT M3 CTEKJIHHOM TPYOOYKH

npuemnux A. C. Ilonosa. Cm. npedvidyusyro cmamoio}.
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JUTMHO# B 4 CM, B KOTOPO¥ IUIOTHO BCTaBJIEHBI /IBa CePeOPSTHBIX MOJTIOCHBIX Ha-
KOHEYHHMKA, OTCTOSIIMX ZPYT OT JIpyra NPUMEPHO Ha MOJIMWUTAMeTpa. DTOT

Y3KHi1 TIPOME)XYTOK 3aII0JIHEH CMeChIO MeJIKUX CepeOPSHbIX 1 HUKENeBBIX OIK-
JIOK, CMEIIAHHBIX C HeBOJIBIIIMM KOJIMYeCTBOM PTyTH. TpyOKa OTKauMBaeTcs 10

BaKyyMa B 4 MM 1 3aTeM 3anauBaetcsi. OHa BXOZIUT B COCTaB LY, COlepIKatei

MeCTHYI0 GaTapero 1 YyBCTBUTENbHOE TeslerpadHoe pesie. B HopMaibHOM co-
CTOSIHMY MeTaJUIMYeCKU MOPOIIOK MPAKTIYeCKY SIBIISIETCA M30JATOpoM. a-
CTULBI PACIIOJIOKEHB! COBEPIIEHHO XAOTWUYHO, JIETKO COMPUKACAsCh JPYT C

ipyroM, 6e3 Beskoro nopsiaka. HO CTOWT 37eKTpUdecKOi BOJHE KOCHYThCS

X, KaK OHU <IIOJISIPU3YIOTCS> 1 BO3HUKAeT NMopsZioK. OHY yCTaHAB/IMBAOTCS

CTPOMHBIMY PSIIAMU, OHY CABJIMBAIOTCS WJIH, TI0 BBIpaKeHuto pod. OnmBepa

Jlomxa, — onm cueruisiiorcs [cohere]. B pe3ynbraTe BOSHUKAET 371eKTPUYeCKUIT

KOHTAKT ¥ TOK IpoxoauTt. COMPOTHUBIIEHKE TAKOTO IPOMEXYTKA MaZiaeT OT bec-
KOHEYHOCTH JI0 IPUOJTU3UTEITHHO MIATH OMOB. B pesie MapKoHM 3iieKTpryeckoe

COIIPOTHBJIEHHE, T. €. CONPOTHBJIEHHE TOHKOW MPOCJIOMKY CBOOOAHO HACKITIAH-
HOTO HOPOIIIKA, B HOPMaJIbHOM WY GeCriopsiio4HOM COCTOSTHUY TIPAKTUIEeCKU

GecKOHeYHO BenMKO. OH JIeHCTBUTENBHO SBTIAETCSA HPY 3TOM U3071TOpoM. Ero

COTIPOTHBJIEHHE B HEKOTOPBIX CJIy4asiX, P OYeHb MHTEHCUBHOM IOITIOLIEHUH

JIEKTPUIECKUX BOJIH, MaZideT /0 MSATH OMOB, BCJIEZICTBYE YeT0 OH CTAHOBHTCS

MPOBOJHYKOM. BriosHe Bo3MOXXHO, 4To nipod. JIomk npas, yTBep:KIast, uTo 13-
MeHeHHe COIPOTHBIIEHHS 3TOT0 IPUO0pa MOXKET MOCITY)XUTb JUIfl OTIpe/ieieHNs

VHTEHCHBHOCTH TTa/IAfoIlell Ha HETO SHePruy. DTH U3MeHeHNs U3yJaroTcs KakK

C TOUKY 3PeHVIs] Be/IMYMHBI 3HEPTUH, TaK ¥ YaCTOThI [A/IAIOMIMX BOJH. YKa3aH-
HbIH 3¢ dekT ObLT ToTydeH r-HoM D. Bparmu (1890 1.) Ha MeHBIX, aJIIOMUHYe-
BBIX ¥ )KeJIe3HbIX ormikax'. ITIpod. OmBep JIomk, KOTOPBIH czienia 6osiee 4eM

KTO-IMOO /IPYToii B AHIVIMK /IS WITFOCTPALUK U TIOMyJISIPU3HPOBaHKs paboT

Tepiia 11 ero nocyeioBaTeJIel, Ha3BaJ1 3TOT PUOOP «KorepepoM». [Iisl «zieKore-
PUPOBaHKsA> MapKOHU IIPHIMeHsIeT MaJIeHbKHUI MOJIOTOY€eK, KOTOPbIA TPHBO-
TCA B GBICTPBIe KOJTeGaH¥s1 Y TOMOIII MECTHOTO FICTOYHHKA TOKA 1 BeCbMa

3} }EKTHBHO MOCTYKUBAET IO CTEKJIAHHOM TPyOOUKe, IIPOU3BOASA TIPH 3TOM

3BYK, O3BOJISTIOLIMI JIETKO pa3dupaTh 3Haku Mop3e.

JleKorepUpYIOIMIA TOK MOXeET ObITh OZHOBPEMEHHO NpHMeHeH st
3amucy 3HakoB Mop3e Ha Oymary. OTkayeHHast TpyOka cHaGeHa IBYMs
KPBUIbSIMH, KOTOpbIe, 61arojapst CBOMM pa3MepaM, TI03BOJISAIOT HaCTpau-
BATh IPUEMHUK Ha IepeflaTIMK ITyTeM U3MEHeHHUs eMKOCTH YCTPOUCTBAZ.

I [ Hacm. cbopn., c. 258 — 261].
2 Iepuod xonebanus yenu daemcs ypasneruem T=2w\KL, max umo nymem npocmozo
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JlpoccenbHble KaTYIIKXA IPeOTBPAIlalOT YCKONb3aHHE 3HEPrHM.
AHanorus c BOJHOBBIM ammaparoM npod. CuibBaHyca TomricoHa ode-
BuziHa. KoneGaHus, BO3HUKaIONIKe B IepefaTyrKe, MajaloT Ha IpHeM-
HVK, HACTPOEHHBI Ha Hero; 9TO MPUBOAUT K ClemieHuio [coherence],
BO30Y’K/AIOTCS TOKH ¥ TTOJIyYaOTCS CUTHAJIBL.

Ha OTKpBITBIX NPOCTPAHCTBAX, IPX B3aUMHOM BUAUMOCTH, 3TOTO JI0-
CTaTOYHO, HO NP HAJIMYMK TPENATCTBUM, a TaKXKe Ha OOJIbIIMX PaccTo-
SHUAX BO3HMKAeT HeOOXOAMMOCTh B MO’beMe Ha M3BEeCTHYIO BbICOTY. C
3TOH I1eJIbI0 IIPUMEHSAIUCh BBICOKKE MauThl, BO3ZYLIHbIe 3MeH U Iapbl.

ITpexpacHoii lepenjauy CUTHAJIOB Yepe3 BpuCcTobCKUit KaHal Ha paccTosi-
HUM OKOJIO 9 MUJIb YAJIOCh I0CTUYb Mexxy [Tenapcom u Bpen JlayHoM, 6513
BecroH cynep Mape (¢ur. 3)*. (31ech 3Ta crcTeMa oKa3aHa B IEACTBHIL)

3epkana Takxe 00Jerdaror nosydeHue 3¢pQpexTa M yCUIMBAKOT II0-
cnenuuit. OHM TPUMEHSIUCh B GOJiee paHHUX OIbBITaX; OJHAKO BIO-
CJIeICTBUM OT HUX NPUIUIOCh OTKA3aThCsA KaK BBUY UX NOPOTOBU3HBI,
TaK Y BCJIe[ICTBYeE CJIOKHOCTH UX U3TOTOBJIeHUS.

Kpbuibsi, m300pakeHHblE Ha
¢ur. 2, MOryT OBITH YyHaseHbL
OnvH MOMI0C MOXeET ObITh COeu-
HeH ¢ 3emJleii, a Jpyroi — moa-
HAT Ha BepXylIKy MauTbl WU
YKpeIlJleH Ha BO3JyIIHOM Liape C
IIOMOIIBLIO MPOBOJIOKU. IIpoBoIIO-
Ka 1 Wap WA BO3ZAYLIHBIA 3MeH,
TIOKPBITHIA OJIOBSHHOUN (hOJTBrOH,
3aMeHSIOT Kpbulo. B 3TOM ciy4dae
OZIMH IIOJIIOC IepefjaTyMKa TaKxke

Aniom. npos

R AT A A S AN IOJDKeH ObITh COe/IHEH C 3eMJIel.
OmnucaHHOe yCTPOUCTBO MOKA3aHO
Duz. 4 Ha ¢ur. 4.

ITpu npoBesleHNH 3TUX OIBITOB BBISIBUJIOCH HECKOIBKO Ka)KyIIUXCSA
aHoManui. I-H MapKoHM Halles, 4TO ero peJie feWCTBYIOT faxe Oy-
Ay4Y¥ 3aKJII0UeHbl B repMeTHYeCKU 3aKPBIThIA MeTaIndecKuil SMUK.
DTO M MOCIYXUJIO HOBOZOM /ISl CIyXOB OTHOCHUTEJIBHO TOTO, YTO OH

uamenenus emxocmu K unu max nasvigaemou «camoundykyuus L npuemuux moxcem 0vimo
Hacmpoer Ha 06y uacmomy. Ilpowe usmensms K.
1 [Kapma cm. nacm. cbop., C. 202, puc. 7]
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MOJXeT B30pBaTh 00MTOe Xeje30M cynHo. ITociesHee, OfHAKO, OBLIO
ObI BOBMOXHO TOJILKO B TOM CJly4ae, eCJi Obl eMy y/1al0Ch IOMECTUTh
CBOI1 COOTBETCTBEHHO HACTPOEHHBIN MPUEMHHUK B TIOPOXOBOIA morped
HeIpUATEIbCKOT0 Kopabis.

CurHasbl nepenaBaauch Ha BecbMa Oosbmrve paccTosgHusA. Ha
Canbcb-epu IlneilH r-H MapKOHU HepeKpPbIT PaCcCTOSHME B YEThI-
pe Munu. B BpuUCTONBCKOM KaHase pacCcTOsHUe OBbIIO yBeTHMYEeHO
710 BOCBbMH MHJIb 1 O0Jiee, IpuYeM MbI JaJieKO He IOCTUTJIU Hpeje-
na. C MHTepecoM 4YMTaellb IpeAcKa3aHWsA APYTUX UCCIefoBaTe-
nei. [TorMuy Ka3anaoch npefiesioM CaMbIX Jlep3kux MeuTaHuii!. He
npejcTaBiseT TPy/d lepejaBaTh CUTHAJbI OTHOBPEMEHHO 110 BCeM
HampaBJeHUsAM. [l 3TOT0 HEOOXOAMMO JIMIIb HACTPOUTH Ilepe-
JIaTYUKU ¥ MPUEMHUKHU HA OJHY YacTOTY UJU <HOTY». 51 Mor Obl
MPOZEMOHCTPUPOBATH 3TO 3/1eCh, eCJId Obl He MEIIaJio OTpaXkeHue
ot cTeH. [Tono6HbIe MOMEeXU OTCYTCTBYIOT HAa OTKPBITOM HPOCTpPaH-
cTBe. HacTpoiika ocymecTBasgeTcsa O4eHb Jerko. I 3Toro focra-
TOYHO MEHATb eMKOCTb IIPUEeMHHKA, YTO JOCTUTAETCA YBeJIUYeHNU-
eM JUTUHBI Kpblia W Ha ¢ur. 2. [Toagxoasmas AJIrHA ONpeaesaeTCs
9KCIepUMEHTAJbHO Ha OJIM3KOM PacCTOSHUM OT mepejaTdyuka. Ha
0OJIBIIOM PACCTOSIHUM OT MOCJEJHEro 3TO C/ejaTh MPaKTUYeCKU
HEBO3MOXHO.

Cy1ecTByeT MHOXeCTBO BOIPOCOB, KOTOPbIe JOMKHBI OBITH 006CYX-
IeHbI C TPaKTU4eCKOU TOUKY 3PEHHUS, IpeX/ie ueM 3Ta CCTeMa CMOXeT
NOJyYUTb KOMMepueckoe NMpUMeHeHHe, HO CLIeJaHHOTO AOCTAaTOYHO,
4TOOBI yOeTUTHCSA B ee 3HAYEHUH U ee [IeHHOCTH 7151 KOpaOJieBOX AeHH ST
Y MasiuHOH CIIY)KOBI.

I {«K comanenuro, 8 Hacmosujee 8peMs NEKMPOMAZHUMHbIE BOJIHBL MOZYM ObIMb BbIA6-
Jenst aums Ha paccmosHuy 100 gymos om ux ucmounuxas. TpoyGpudsc, 1897 2. («What is
Electricity», cmp. 256).

4 YNOMUHAID O COPOKA APOAX, MAK KaK MmO Obil 00UH U3 NEPBBIX ONBIMOB, NOCMABIEHHVIX HA
OMKPBIMOM 8030yXe, XOMA A OYMAr0, UMO 2PAHUYA HYBCMBUMENLHOCIU COOMBEMCMBOB8ANA
ckopee paccmosHuio okono nonymunu. OOHaxo smo z0n10e ymeepscoerue, NOKA euje He npo-
sepennoe». Onugep oo, 1897, «Teopenue Tepyas, cmp. 18.
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ITaTenTt N2 12,0391

IlaTa nmogauu 3asiBKu, 2 utoHsA 1896.
IMonHoe onucanue caano, 2 Mapra 1897.

ITpunsro, 2 nronsa 1897.
TIOJTHOE OITMCAHUE

Yny4ieHus B niepeziade 3J1eKTPHYeCKUX UMITYIbCOB ¥ CUTHAJIOB,
a Tak)xe B YCTPOMCTBe, /I 3TOTO ITpeJHa3HaYeHHOM

A, Tynvensmo Mapxonu, Tan6om Poyd 67, Becmbepn Ilapk, parnee
npoxcusaswui no adpecy Xepegopd Poyd 71, Beiicyomep, 6 epagcmae
Muddncexc, Hacmoauwum 06sA6]A10 CYWHOCMb IMO20 U300pemeHUs, a
maxkaie cnocob, KOMopsiM OHO QONIHCHO OblMb UCTIONHEHO, C HEOOX0UMBIM
demanvHeIM ONUCAHUEM U NOSACHEHUEM, COCOUM 8 CILEDYIOUjeM:

Moe u3o6peTeHre OTHOCUTCSA K Nepeaade CUTHAIOB MOCPEeCTBOM
3JIEKTPUYECKUX KOJIeOAHUI BBICOKOH 4acCTOThI, KOTOPbIE CO3AAIOTCH B
IIPOCTPAHCTBe UJIU B IPOBOJAHUKAX.

[71s1 TOrO, YTOOBI MOE OMHCAHIE CTAJIO TIOHATHBIM U MPEX/e, YeM IIe-
perTH K ZieTansaM, 1 ONUIIY CHaYaja HauIpPOCTENIIYIO CXeMy, COCTaBIIAIO-
IIyIO CYyTh MOEro u3o0peTeHust, N300pakeHHyo Ha ¢wur. 1.

Ha stom pucyHke A o603HavaeT nepearoliee yCTpOUCTBO, a B —mpuem-
HOe YCTPOICTBO, pacrooeHHOe, HallpUMep, Ha pacCTOAHUY 1/4 MyIH.

B nepenaromeM ycTpoiicTBe R — 0ObIYHBINA MHAYKLIUOHHBIHA MPeo6-
pasoBarenb (KaTymka Pymxopda unu tpancdopmarop). Ero nepsud-
Hasg obmoTka C nmozicoeninHeHa yepe3 ko4 D k 6arapee E, a KOHI[bI er0
BTOPUYHOH Lenu F nmopcoefuHAOTCA K IBYM M30JMPOBaHbIM chepam
vu TpoBoiHUKaM G u H, 3aKkpenieHHbIM Ha HeGOIbIIOM PaCCTOSTHUU
IPpyT OT Apyra.

I [Redhill. Printed for Her Majesty’s Stationary Office, by Maicomson & Co, Ltd. — 1897. Cm.
maxkace English Patents Edition, London, June 1897] .
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IIpu 3aMbIKaHUU B MEPBUYHON Ilenu TpaHcopmaTopa Toka oT ba-
tapeu E Mexay chepamu G u H BO3HUKAIOT UCKPOBbIe pa3ps/sl, a Bce
IPOCTPAHCTBO BOKPYT cdep OyneT UCHBITHIBATE NePTypOaLyy, ABIAI0-
Iyecs CIefiICTBUEM 3TUX 3JIeKTPUUYeCKUX Jydell UM BO3MYILIeHUH.

YCcTporcTBO A MOJNy4YMIo Ha3BaHUe usiyyarens lepia, a 3QpPpeKThi,
pacIpoCcTpaHArLIKecs B IPOCTPAHCTBE — TeplLeBbIMU JIy4yaMH.

ITpuemMHOe ycTpOHCTBO B cocTouT M3 3anuThIBaeMoi Gatapeeii neny J,
CKOTOpasi BKJIIOYaeT Garapelo wiu sneMeHT K, perucrpupyrolnee ycTpoi-
ctBO L, 1 TpyOKy T, comepkalyio MeTauIM4ecK1il TIOPOLIOK MK MeTaJ-
JINYeCKye OIMJIKY, TIPH 9TOM Ka)K/IbIil KOHel| CTONOMKA 13 MeTa/UIYeCcKUX
OIIWJIOK IOZICOeZIMHSAETCS TaKXKe K IUIACTUHKAM MUY IIPoBOAHMKaM M u N,
MMEIOIIMM NOXOZAIIVE Pa3Mepbl, TaKue, KOTOPbIe OYyT COOTBETCTBOBATh
AJIMHE BOJIHBI U3/Iy4eHNs, IOCTYNAoLIero OT epefarolero yCTpoucTBa.

y

e
J

Duz. 1

Tpy6Ka ¢ MeTauIM4eCKMMHU OMMJIKaMKU MOXXeT ObITh 3aMeHeHa Ha
HeCcOBepIIeHHbIH 3JIeKTPUIeCKUN KOHTAKT, PeACTaBASIOMUN COO0i,
HanpuMep, ZIBa HEIJIOTHO CONPHKACAIONINXCSA HEMOJMPOBAHHBIX KY-
CKa MeTaJula, MM Ha Korepep UJIHM Ha 4TO-TO moj06HOe.

[Ipu OOBIYHBIX YCIIOBUAX MOPOLIOK B TPyOKe T He 06iazaeT MPOBO-
AALMMY CBOMCTBAMH U TOK OT FaJIbBaHU4ecKoro asieMeHTa K He noreuer
Jepe3 Llellb PUEMHOTO YCTPOMCTBA; HO eC/IM Ha NPUeMHUK HAauMHAIOT
BO37IEICTBOBATh IOAXOAAIIME II0 MapaMeTpaM 3JIeKTPUYEcKHe BOJI-
HbI WM U3JIyYeHHUs], TO TIOPOIIOK B TPyOKe T CTAHOBUTCSA MPOBOISIINM
(v ocTaeTcst TAKOBBIM /IO TeX MO, TI0Ka TPYOKY He BCTPSAXHYTh MJIM He I10-
CTy4aTh IO Hell), a 110 Iiell IPMeMHOT0 YCTPOICTBA TedeT TOK.
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Bnarozapst 3TOMy 3JeKTpUYecKue BOJIHBI, KOTOpble BO30YyX/ja-
I0TCSL OT TNepeJaloulero yCTPOWCTBA, BO3/EMCTBYIOT HAa MpHEMHOe
YCTPOWCTBO TaKUM 0OpPa3oM, YTO B €ro Iemu ] 3aMbIKaeTcs 3JeK-
TPUYECKUI TOK, KOTOPBIM MOXeT MCIOJIb30BAThCA AJISI OTKJIOHEHUS
CTpeJKHU, KOTOpas pearupyer TaKuM oOpa3oM Ha MUMIYJbC, HPUXO-
AWK OT NepefaTunKa.

PucyHku 2, 3, 4 u npoure IeMOHCTPUPYIOT pa3Hoobpasue 60-
Jlee CJIOXHBIX YCTPOWCTB TOTO XKe TUIA, MOJyYeHHBIX U3 ONHCaH-
HOU BbIIIE MPOCTON pOPMBI yCTPOKCTBA, TOKa3aHHOTO Ha ¢wur. 1.

S mam onucaHue 3TUX YCTPOUCTB B LIeJIOM, IIpexK/ie yeM Iepeiay K Je-
TaJbHOMY OITMCAHUIO YCOBEPIIEHCTBOBAHU.

Duz. 2

®ur. 2 gBnAeTcA cxeMaTHYeCKUM OIMCAHUEM YCTPOKCTBA IPHEMHON
CTAHIIMHY, Ha KOTOPOM BCe 2JIeMeHTbI [I0Ka3aHbI € X PPOHTAILHOMN III0CKO-
cry, rie k k — nnactiHbl, cootBeTcTByROMKe M 1 N riactvHam Ha ¢ur.1, g —
Garapes, cooTBeTcTBytoIIas aneMenTy K Ha ¢ur. 1, h — perucrpupyoniee
YCTPOICTBO, COOTBETCTBYIONIEE L, 7 — perie, 3aMbIKaloIiee Lielb PErucTpy-
PYIOIIIEro YCTPOMCTBA. p — 3TO BCTPSAXUBATENb MU TPeMOJIep, aHaJIOTUYHbIN
KOJIOKOJIbYKKY 37IeKTPHIeCKOT0 3BOHKA, OH CpabaThIBaeT OT TOKA, KOTOPBIH
BO3HHMKAeT B IIel1 IIPUEMHOT'0 YCTPOKCTBA BCJIE/ICTBYE BBILIEOMUCAHHOTO.

@ur. 3 AByAETCA CXeMaTUYeCKUM OMYCaHkeM YCTPOMCTBA PUeMHOM CTaHIUH,
Ha KOTOPOM BCe 37IeMeHTbI [TOKa3aHbI € MX PPOHTAIILHOM IUIOCKOCTH, I7ie ee — /IBe
MeTayudeckvie cephl, CooTBeTCTByroIMe IactuaM G v H Ha ¢ur. 1.

¢ — WVHAYKIWOHHAsg KaTyIKa, COOTBeTCTBylomas R Ha ¢wur. 1.
b - ximo4, cooTBeTcTByOIWMI D, a @ — 6aTapes, cooTBeTcTByomas E.
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®ur. 4 ABnsfercad BePTUKAJbHBIM CeuyeHHeM H3JydaTess MU
B030OyznuTeNns KoseOaHWH, YCTaHOBJIEHHOTO Ha (OKaJIbHOW JIMHUU
LUIMHAPUYeCKOTo MapabosnyecKoro oTpaxarens f, comepxamuM 60-
KOBOW BUJ chep e e, JaHHBIX Ha QUT. 3.

Duz. 3 Quz. 4

®ur. 5 - 3TO NOJTHOMEPHBIH B/ MPHUEMHBIX IIaCTUH k k U 4yB-
CTBUTEJILHOU TPYOKH j .

®ur. 5A sBnsercs MoguduKanueid GopMbl 4yBCTBUTENBHOM TPYOKH.

@ur. 6 aBnsercs MoaupUKaLKMed U3TydaTessi, B KOTOPOi chepsl
eeu ddycraHoBneHbl B 360HUTOBO# TpybKe d>.

@ur. 7 aBasieTcs Apyroii MoguduKaeil MCTOYHUKA KoJieOaHUA,B
KOTOPOW cpepbl 3aMeHeHbI Ha MONychephl.

@ur. 8 saBasercss MoaudUKaIMed pUeMHUKA, B KOTOPOU MJIacTH-
HbI k k M30rHYTHI B OT/IMYKE OT MPeAbIAYIINX Cy4aeB, Iie OHU ObLIK
npsiMble.

®ur. 9 - npyras ¢opma nmepesaTynuKa, B KOTOPON UCIOIb3YIOTCA
nBe GOJbIINe TUTACTUHBI 2 12,

@ur. 10 - MoguduKanusa ycTpoiicTBa HA Mepefamiell CTOPOHe, a
¢wur. 11 — mopuuKanus ycTpoiicTBa Ha IPUEMHOM CTOPOHE, KOTOPHIE
MO3BOJIAIOT OCYLIECTBIISATH MepeAady-IprUeM CUTHajla CKBO3b TaKHe
NPenATCTBUSA, KaK XOJIMbI UJIU [OPBHIL.

@ur. 12 - 370 1eTEKTOP, KOTOPBIH UCTIONb3YeTCH A ONpesieIeHns
HOZXOAAIeH TIMHBI IJIACTUH k k BBINIEONMCAHHBIX TPUEMHHUKOB.

@ur. 13 - 3TO yCOBepIIeHCTBOBAHHBIN NpephIBaTeNb, KOTOPBIN
UCIOJIb3yeTcs B TPaHCHOPMATOPHOH LIeNH MepeAaTInKa.
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@ur. 14 - 3T0 BOASAHOMN OMOJIHUTENbHBIN pe3ucTOp, Ha3Haue-
HUe KOTOPOro Oy/JieT MosiCHEHO HUXe.

Moe n306peTeHe COCTOUT 10 GOJIBINON CTETIeHU B TOM, KaK Cle/[yeT
HanboJee NOAXOAAMMM 06pa30M U3TOTOBUTH U COEJUHUTD MEXAY CO-
6011 onucaHHbIe BbIIIe yCTPONCTBA. C MOMOIIBI0O HEKOTOPBIX U3 3TUX
MozudUKaUi A MOry MOJydYaTh CUIHajJbl Mop3e U 3a/1eliCTBOBATh
06bIYHBIe TeserpadHble YCTPOUCTBA U APYTHe YCTAHOBKU; TaKXKe C MO-
nuUKAUAMY BBINIEONMMCAHHBIX YCTPONCTB MOXHO II€pefaBaTh CHT-
HaJIbl He TOJIbKO Yepe3 CPaBHUTEJIbHO HeOOJIbIIINe TPeNATCTBUSA, TAKUe
KaK KUPIUYHbIE CTEHBI, lepeBbs U T.J., HO U Yepe3 UM CKBO3b MacChl
MeTaJlsa, XOJIMbI, TOPBI, KOTOPble MOT'YT BCTPETUTBCA MeX/y lepejjato-
MM U IPUEMHBIM YCTPOHCTBOM

<>

IMocne feTanbHOrO ¥ TOYHOTO ONKCAHKUA U IPOACHEHUA CYyTH MOEro
yKa3aHHOTO MU300peTeHNs, a TAK)Xe MeTO/la ero U3rOTOBJIEHUS, 51 00b-
ABJIAIO, 4TO 3asABJIsieMOe MHOH SIBJISAETCA:

1. MeTon mepezayyu CUTHAJOB MOCPEACTBOM 3JIEKTPUYECKUX HUM-
MyJIbCOB IPEMHOMY YCTPOUCTBY, UMEIOLIEeMY UyBCTBUTEbHYIO TPYOKY
UJIH IPYTyI0 GOpPMY HecOBEpPIIEHHOTO KOHTAKTa, MMEIOIYI0 CBOMCTBO
BOCCTaHAaBJIMBATLCSA C ONpesieJIeHHOCThIO U PeTryASIpPHOCTIO 10 CBOEro
HOPMaJIbHOTO COCTOSIHUSA, UMEHHO TaK, KaK OIMCAHO BhILIeE.

2. TIpueMHOe yCTPOMCTBO, COCTOsAIIEEe U3 YyBCTBUTEIBLHOIO HECOBEP-
IIeHHOTO KOHTAKTa, UM KOHTAKTOB, Liellb, IPOXOJAIYIO Yepe3 KOHTAaKT
WY KOHTAKThI, ¥ CPeZICTBA /A1 BOCCTAHOBJIEHU KOHTAKTA WM KOHTAK-
TOB C OIPeZleIeHHOCTBIO U PeryasSpHOCTBIO [0 er0 WX UX HOPMaJbHOTO
COCTOSIHUA NOCJIe TpYeMa UMIYJbca, UMEHHO TaK, KaK ONKCaHO BhIIIe.

3. IIpueMHOe YCTPOMCTBO, COCTOsILIee U3 YYBCTBUTEJIBHOIO HECO-
BePLUIEHHOI'0 KOHTAKTa, WJIU KOHTAKTOB, Llelb, IPOXOJALIYIO 4epe3
KOHTAaKT MJM KOHTAKTBI, U CPEJCTBO, 3a/lelICTByeMOe IMOCPe/iCTBOM
3TOW IeNu [ BOCCTAHOBJIEHUS C OIpeZieleHHOCThIO U PeryasipHoO-
CTbI0 KOHTAKTa UJIM KOHTAKTOB Z0 €T0 WJIA UX HOPMAaJbHOTO COCTOSA-
HUA TI0CJIe IpUeMa UMITyJibca.

4. B npueMHOM yCTpPOUCTBe, TAKOM, KaK 3asBJIEHO B II. 2 4 1. 3,
HCIOJIb30BaHNE CONPOTUBIIEHHUS, UMEIONero CoO6CTBEHHYI0 HU3-
KYI0 MHIYKTUBHOCTD, UJIM UHBIE 3JIeMeHTHI /15 TpeOTBpalleHus
00pa30BaHUA MCKP B KOHTAaKTaX WJM APYTUX HeXeJaTeJbHBIX
BO3MYIleHUH.
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5. KombuHaIus ¢ npueMHUKaM1, OMACAHHBIMHU B I. 2 U 1. 3, COTIPO-
TUBJIEHUM UM APYTUX 3J7IeMEHTOB AJif IpefoTBpallileHus BAUAHUA ca-
MOVHIYKIVH IPMeMHNKA Ha 9y BCTBUTEJIbHBIN KOHTAKT UJIM KOHTAKTBI,
MMEHHO TaK, KaK OIIMCaHO BHILIE.

6. KomObuHamnus ¢ mpueMHUKaM#, ONKMCAaHHAs BbIlle, KaTy-
IeK, CO34alMnX pe3Kre UMIYJIbChl, UIMEHHO TaK, KaK OIIMCAHO
BBILIE.

7. B mpueMHBIX yCTPOMNCTBAX, COAEPKAIIUX HecoBepIIeHHbI KOH-
TaKT WJINA KOHTAKThl, YYBCTBUTEJbHBIE K 3JIEKTPUYECKUM UMIIYIbCAM,
VICTIOJIb30BaHME aBTOMATHYeCKH pPabOTAIOUIMX YCTPOMCTB, KOTOpbIE
BOCCTaHABJIMBAIOT KOHTAKT WJIA KOHTAKThI C ONPe/leIeHHOCTBIO U pe-
TYJIAPHOCTBIO IO UX HOPMAJIBHOT'O COCTOSIHUA IIOCJIE IpYUeMa UMIYJIb-
ca, UIMEHHO TaK, KaK OIMCAaHO BhIIIE.

8. KoHCTpyKTUBHAas pa3paboTKa YyBCTBUTENBLHOTO HEMPOBOAHUKA,
CHOCOGHOTO CTaTh MPOBOAHMKOM IIOZ BO3JEHCTBUEM 3JIEKTPUYECKUX
MMIYJIbCOB, COCTOALIEr0 U3 ABYX MeTalJN4eCKUX NPUTBbIYEK WJINA UX
9KBUBAJIEHTOB, COZIEPXKAIUX MeXAy HAMU HeKoe BelleCTBO, UMEHHO
TaK, KaK OIIMCAaHO BBILIE.

9. YyBcTBUTENIbHAS TPYOKa, COLepIKalias CMech ABYX UK GoJlee 1O-
POILKOB, TPaHyJI NI CTPYXeK, UMEHHO TaK, KaK OIIMCaHO BhILIeE.

10. IlpumeHeHye PTYTHU B YYBCTBUTEJIbHOM HECOBEPIIEHHOM 3JIeK-
TPUYECKOM KOHTAaKTe, UMEHHO TaK, KaK OIIMCAHO BHIIIeE.

11. ITpueMHOe yCTPOUCTBO, MMeIee TOKAJAbHYIO Ilelb, BKJI0Ya-
IOIYI0 YYBCTBUTENbHBIN HECOBEPIIEeHHBbIN 37IeKTPUYeCKUN KOHTAKT
UJIY KOHTAaKTHl, a TaKXXe peJe, MO3BOJAKOLIee YCTPOUCTBY NIPOU3BO-
IUTb CUTHAJBI, IeHICTBUSA UM perucTpanuio, MMeHHO Tak, KaK OMu-
CaHO BBIIIE.

12. YyBCcTBUTEIbHOE YCTPONCTBO, B KOTOPOM CTOJIOMK MOPOIIKa
WJIY ONUJIOK (MJIM UX SKBUBAJIEHT) MOZleJieH Ha CeKI[UU TOCPeCTBOM
MeTajandecKux pasfenuTesell UK 3aTbluek, UMEHHO TaK, KaK ONu-
CaHoO BbILIE.

13. I[IpueMHMKH, UMEHHO TaKKe, KaK ONKCAHO BblllIe, X IOKa3aHHbIe
Ha ¢ur. 5 u 8.

14. TlepepaTuuky, UMEHHO TaKue, KaK OIMCAHO BbIIIE, U ITOKAa3aH-
Hble Ha GUT. 6 1 7.

15. TIpueMHUK, COCTOSIIINHA 13 YYBCTBUTEIBHOU TPYOKU U APYTO-
IO HECOBEPIIEHHOr'0 KOHTAKTa, BKJIIOYEHHOrO B Iielb, IPA 3TOM OJUH
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BBIBOJI YYBCTBUTEJNBHOM TPYOKU MM HECOBEPLUIEHHOTO KOHTAKTA MOJA-
KJII0YaeTcsl Ha 3eMJII0, B TO BpeMs KaK BTOPOM BbIBOJ| IOAKII0YAETCS K
M30JIMPOBaHHOMY IIPOBOJHUKY.

16. KoMOuHanus nepefaTyrKa, UMeIOIIero OfWH KOHel| CBOEro Mc-
KPOBOT'O YCTPOMCTBA WU OJUH U3 MOJIIOCOB NOAKIIOUYeHHBIM K 3eMIle,
a Ipyro¥ — K U30JMPOBaHHOMY IPOBOJJHUKY, C IPMEMHUKOM, KaK OIHU-
caHo B 1. 15.

17. TIpueMHUK, COCTOSIIIMIA U3 YYBCTBUTENBLHOM TPYOKH WU IPyTO-
IO HeCOBEPIIEHHOTO0 KOHTAKTa, BKJIIOYEeHHOrO B Iiellb, U COeJUHEHU C
3eMJIell KaXK/Joro KOHIIa YyBCTBUTEILHOT'O KOHTAKTA UM TPYOKH Yepe3
KOH/IeHCAaTOPhI UJIM UX SKBUBAJIEHT.

18. Mogudukanuu B epefiaTIvKax ¥ IPUeMHHUKAX, B KOTOPBIX IOJ-
BellleHHbIe IJIaCTUHBI 3aMeHeHbl LMJINHIPAaMH WU MOJOOHBIMU UM,
pa3MelleHHbIMU CBepXy, HaZleTbIMUA Ha IOJISIPHbIe BBIBOJBI KaK KOJI-
Na4yKy, WINA MIapaMy NOJbIMYA WJIXA BO3JYLIHBIMU 3MeSAMHU aHaJOruy-
HBIM 06pa30M, IMEHHO TaK, KaK OIMCAaHO BbIIIE.

19. VHAyKIMOHHASA KaTyLIKa, MMeollas BpaLAlI[UANCA Ipephl-
BaTesb, UMEHHO TaK, KaK ONMCAHO BbIIIe, U [ Iesell, ONUCAHHBIX
BBIIIIE.

I'yneensmo Mapxonu

HatuposaHo 2 maprta 1897 roza.
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A.C. Ilomos
O tenerpa¢upoBaHuu 6e3 MPOBOIOB!

Munocmussie zocydapu!

1 ABNAIOCH Tepesl BaMU MOCPeU CBOei paboThl U 3aHATOTO BpeMe-
HH, TaK 4YTO BCe, YTO 5 CIOZia NpHUBe3, ObLIO COOPAHO HACKOPO M MMeeT
CKOpee 3Ha4eHMe CXeMaTU4eCKOro OIbITa [JI Pa3bsCHEHUS IPUHLIUIIOB,
KOTODbIe JIeXKaT B OCHOBe CTOJIb MHOT'O Tellepb HalllyMeBIIero Bonpoca o
TenerpagupoBaHny 6e3 TPOBOAHUKOB.

Bompoc o Tenerpa¢upoBaHuu 6e3 TPOBOAHMKOB y MBUIKAX TOJIOB
SBUJICA C TeX MOP, KaK TOJbKO MO3HAKOMUJIUCH C 3JIEKTPUYECKUMH U
3JIEKTPOMAarHUTHBIMU JIeICTBUAMU Ha paccTossHuU. VICTOpUIO BOIpOCa,
KaK OHa HU MHTepecHa, 1 OCTaBJIAI0 B CTOPOHE, a IOJYePKHY /iBe IOIbIT-
KV [IPAaKTUYeCKOro ocyliecTBIeHUs Tejerpada 6e3 MpOBOJHUKOB, Mpen-
LIIeCTBYIOLIYE CIOCOOY, Tereps Hac 3aHMMaroieMy. OfiHa MOTMBITKA Obla
cAienaHa B AMepuKe U TPUIIMCBIBAETCS DIKUCOHY, a Apyras, IpUMepHO
TOTO Ke BpeMeHH, OTHOCHUTCS K ombiTaM IIpuca B AHIINM, KOTOPBIM MHO-
T0 y4acTBOBAJ ¥ B IIO3HEHIINX ONbITaX MapKOHU.

JleficTBYe HA PAaCCTOSHUM MOJKET ObITb BO30YKIEHO ZBYyMS BecbMa pas-
JIMYHBIMY [IPYeMaMU: CUJIbHBIM 3apsAZIoM, IIepUOANYeCcKY MOSBIISAIOIMMCS
¥l MICUe3aI0IM U BO30Y)X/JAIOIIMM [lepeMeHHOe 37IeKTPOCTaThYecKoe ToJe,
VI 571eKTPOMAarHUTHBIMU JIeMICTBUSAMY TIPEpPHIBUCTOTO WX [IepeMeHHOTO
ToKa. [TepBbIii ciocob TeserpagupoBaHus ObLT OCYIIECTBIIEH DAMCOHOM B
C/lefiyroneM Buzie. Bbicokas MauTa, CHabGKeHHas GOJIBIINM MapOM, COeu-
HeHa ObUIA CO ClelaJbHbIM TeHepaTopoM Bpozie TpaHcdopmaropa Tecra,
BO30Y)KIaeMOr0 JIeCTBHEM HPEpPLIBUCTOTO TOKA, M 3aTeM Apyras Maura,
cHab)KeHHas! TAK)Ke 1IApOM, coeqMHeHa Yepe3 TesedOH ¢ 3eMiieil. 3apsiibl

1 [Hoxnad, npouumannvii 8 Ilemep@ypeckom Dnexmpomexruueckom urcmumyme 19 (31)
oxmabps 1897 2. «O menezpaduposanuu 6e3 npoeodoss», Cankm-Ilemepbype, 1897 2., Tuno-
epaus D. Apreonsoa, Tumetinsiii npocnexm , N® 59, — 6powropa uz @onda Memopuansrozo
myses A. C. Ilonosa].
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TIepBOTO I1apa MOIJIM OTO3BaThCsI AMEKTPOCTATUIECKOM MHAYKIMeH Ha BTO-
powm trape. JIpyro#i crioco6 OCHOBaH Ha B3AUMHOM [IeHCTBUM MAPaJTeSIbHBIX
IIPOBO/IHKMKOB. DTOT Crocob ocymiecTBIeH [IprcoM, KOTOpbIit ObLT HATOJ-
KHYT Ha 3TU OMBITHI TeM HAKTOM, YTO TIPepPhIBUCThIE TeserpadHbie TOKY B
OT/IaJICHHOM JIake TIPOBOJIHUKE BO30YKIAIOT HACTOJIBKO CHJIbHBIE MH/YKIIU-
OHHBIE TOKH, YTO MOXKHO CJIBIIIATh B TesiedoHe JelicTBUe Teerpada.

TIpuc mbITAJICS BOCMOMB30BAThCS ATUM Ha MPAKTHKE, ¥ Ha YUKarckom
KOHTPecce OH C/iefiajl IOKJIaa O JAOCTUTHYTHIX pesysibratax. OIHAKO Ke
3T 7iBa Cr10co6a He MMEIOT TPSIMOTO OTHOLIEHUSI K COBPEMEHHOMY CIIO-
coby TeserpadupoBaHusi 6e3 POBOJIOKM, OCHOBAHHOMY Ha 0COGOM siBJie-
HUU, M3BECTHOM II0Jl IMEHEM 3JIeKTPHYeCKOro Kosebanusi. Do He Gyzer
TMIPePHIBUCTHIA TOK, a siBlieHre 0c0060ro pozia. O6 3TOM SIBJIEHUH S CKAXKY
HECKOJIbKO CJIOB U 3aTeM PacCMOTPIO HEKOTOpble MPUGOPBI, KOTOPBIMU
MOXHO TI0JIb30BaThCs ISl BO3OYKIEHMs 3IeKTPUYECKX Kosebanuit. Jla-
JIeKO B TIOAPOGHOCTH 3TOTO SIBJIEHHSI BXOAUTD TPYIHO, U s [I03BOJIO cebe
TOJIBKO YKa3aTh, Ha KaKvie CTOPOHBI SIBJIEHUSI HY)KHO 0OPaTUTh BHUMAHHe.

OCTaHOBUMCST Ha KAKOM-HUOY/b OOIIEMOHSTHOM He 3JIeKTPUYEeCKOM
KonebaHuY, HampuMep BO3bMeM MAasTHUK. ECIM MasTHHK MbI BbIBe-
7ieM U3 TOJNIOKEHUSI PaBHOBECHS, MbI, MOAHMMAsi, COOOIIUM eMy I0-
TEHIUAJIbHYI0 3HEePrui0. EC/IM OTIyCTUTh ero, TO MasiTHUK HaYHEeT [IBHU-
ratbCsi M MOTeHIMajbHAsE SHeprusi MOCTelleHHO OyJeT MepeXoiuTh B
KrHeTH4ecKyr. Korna e OH MOAHMMaeTCs Ha APYTYI0 CTOPOHY, KUHe-
THYeCKasi SHePrUsi BHOBb IPEBPAIAeTCsi B IMOTeHIUaNbHy. UYTo Gra-
TOMPUATCTBYET W YTO MPEMSTCTBYeT MPOJODKUTENTbHOCTH SIBJIEHHUS?
[TOHATHO, 3HAYUTe/IbHAST BEJIMYMHA [IePBOHAYAIBLHOTIO 3amaca SHepruy,
T. €. BBICOTA [EPBOHAYATBLHOIO TOAHSATHS, OMpeAeNsoas pa3Max, 1
Macca MasiTHUKa UTPAIoT 3/1eCh ePBYIO PoJib. IIPensTCTBYIOMNM 06CTOs -
TeJIbCTBOM OyZieT COMPOTUBIIEH e IBIKeHHI0. Best 9Heprust o myTu mpe-
BpaTUIach Obl He B MOTEHINAIbHYIO, @ TEIJIOBYIO, €C/IM Obl MbI [yCTHIIM
MasiITHUK, HAIPUMeD B BoZie, KoJieGaHuii COBCeM He Momyduiu Obl. YTo6bI
Kosie6aHuUs IONITO He MPeKPaIaInch, Ha/lo YTOObI MOTpaTa MOCTOPOHHSIS
Obljia Majia: COMPOTHBIIEHUs IBUKEHUI0 MEXaHUYEeCKOMY JIOJDKHBI OBITH,
I10 BO3MOXXHOCTH, HIYTOXHBI. DTH ZIBa 00CTOSATEILCTBA UMEIOT MECTO BO
BCSIKOM KosiebaHuM 6e3 MCKIIF0YeHus, Kakoe Obl Mbl ZIBUKEHME HU B3SLIH.

ITocMOTPHUM, KaK MOXXHO OCYLIECTBUTH I1€PEXOJl YHEPTHU IIOTeHIIH-
aJIbHOI B KHHETHYECKYI0 ¥ 06paTHO B AJIEKTPUYECKUX siBieHusxX. Eciu
MBI BO3bMEM 7IBa XOPOLIO U30JIMPOBAHHbIE U PA3HOMMEHHO 3apsiKeHHbIe
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Tejla, TO OHU HeollpeZleJIEHHO JI0JIr0 MOTYT COXPaHATh CBOH 3apAn. OHU
OynyT obnanath MOTEHIMANbHOW 3Heprueil. Eciu 3Tu /1Ba Tena coenu-
HUTb [IPAMOJIMHeNHbIM IPOBOAHUKOM, TO HAUHETCS /IeKTPUIeCKUl TOK.
[TposiBUTCST 0COOBIN POZI KUHETUYECKOM SHEPIUH.
Ha gepr. 1 nokasaHsl /iBa apa 1 Mexk/ly HIMU
NPAMOJIMHENHBIN IPOBOHUK C NepepbIBOM. ToK
HACTynaeT TOTZA, KOrJa 3apsp Iapa JOCTUTHET
:} Pa3HOCTH MTOTEHIUAJIOB, ITPY KOTOPOH 3/1eKTpuye-
CKMe CWIbl OyAyT B COCTOSIHMM Pa3pyLIUTh Lie-
JI0CTb U30714Topa. Jlo Tex Nop, IIOKa He IepeiiieHa
IPOYHOCTH 3TOTO M30JIATOPA, [IOKA He HACTYIIHII
paspsan, MPOUCXOOUT HAKOIUIeHHe IOTeHLUasb-
HOMH 3Hepruy. C HaCTyIJIeHVeM pa3psza, TI0Ka TOK
WJIeT, HalpyMep, CBepXy BHHU3, SABJISIETCS BOIM3H
NPAMOJIMHENHOTO NPOBOAHMKA MarHUTHOe I1oJie
C JIMHUAMU CWJI, PACTIONIOKEHHBIMU KOHLIEHTPU-
YeCKMMHY KPyraMy OKOJIO 3TOTO IIPOBOZIHUKA. DTO
MarHUTHOe T0Jle eCTb KaKOW-TO BUJ KUHeThde-
CKoli sHepruu. Kak TONMbKO MOTeHIMaNb! MapoB
CPaBHSAIOTCS, TOK JIOJDKeH Obl IPEKPATUTBCS, KaK
CJIefiCTBYe IPUYMHBL, KOTOPas ero Bo30yzawmia. Ho
-_:l IIBU>KeHUe He IPeKPaTHUTCs, TOYHO TakK ke KaK U B
MasTHYKe [IPeKPaTUTCS JIefCTBYE TSXKEeCTH, HO OH
elrle He OCTAHOBUTCSL.
Hepm. 1 31ech 3a cyeT 3amaceHHOU B BUJe SHEPrUu
MarHuTHOTO MOJS TOK HOJIePXUTCA B TOM Ke
HanpaBJIeHU! U GyzieT 3apspKaTh MIaphl, HO B IPOTUBOIOIOXHOM IIPeX-
HeMy 3apsifly HalpaBJieHUH. 3aTeM Bce ABJIeHUs OYAYT MOBTOPATHCS, U 38
MIHOBEHIE, B KOTOPOe Mbl BUJIVIM HCKDY, MOKeT IIPOM30UTH HEeCKOJIBKO
THICSIY TAKUX KOJIeOAHUI.

[Ipubop s BO30YXAEHHS SJEKTPUYECKUX KojebaHWil, He-
NpeKpalamIuxcs ObICTPO, AOJKEH YAOBJIETBOPATh HEKOTOPHIM
ycnoBusAM. Ha KOHIIaX NPOBOAHUKA, B KOTOPOM BO30YXAAIOTCA KO-
ne6aHus, IOMEIAITCA Waphbl MU JHUCTHI, 00J1a/jalolyie 3HaYUTeb-
HOW 3JIEKTPUYECKON eMKOCTbio. YTOOBI HAaYaJbHBIN 3amac 3HePTUu
ObL1 6OMBIION, Ha/I0 BO30YAUTH OOJBIIYI0 Pa3HOCTh MOTEHIIMAJIOB;
IJIS TOTO 3Xe, YTOOBI IPOUCXOAUI KoJiebaTeNbHbIN pa3pss, T. €. YTO-
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Obl B3aMMHBIE NTPeBpallleHU s SHEPI il He CKOPO IPeKPaTUIINCh, HAZIO,
4T0OBI HOOOYHBIE 3aTPAThI HEPTUH, IOMUMO 3J1€KTPOCTaTUIeCKOH U
3JIeKTPOMAarHUTHOM, ObIJIM BO3MOXHO MaJbl. KaX/blii pa3, Kak TOK
UieT 1O NPOBOAHMKY, YaCTh DHEPrUU IpeBpalaeTcs B TEIJIOBYIO,
IPOBOAHMUK MO3TOMY [IOJDKEH MMeTb BO3MOXHO Majoe CONpOTHUBIIe-
Hie. UToObI B HCKPe SHePrUU TPAaTUJIOCh MaJjlo, OHA He JOJDKHA IIpe-
BOCXOJUTh M3BECTHOU JJIMHBIL. [[Jig TOro 4TOOBI 3amacTu GOJIBIIYIO
NOTEeHLIMANbHYI0 3HEPruio, MOXHO YBEJIWYUTH JJMHY NepephiBa, B
KOTOPOM IIPOUCXOAUT PAa3psAL, HO TOTJa JIETKO MOXKET CJIYYUThCSA, YTO
MBI COBCEM He MOJTyYUM KOoJieOGaHUil.

Tako MCTOYHKK 3/IEKTPUYECKUX KOJieOaHUi BriepBbie ObLI OCYIIeCT-
ByieH Tenpuxom TepreM B KOHIle BOCBMU/IECATBIX T'OJIOB, ONMyOJIMKOBAB-
MM A7 paboT HAJ NEKTPUYEeCKUMU KOTeOaHUAMU, KOTOPBIe TOJOXH-
JIY Ha4aJlo HOBOMY, Tellephb yxKe IMUPOKO Pa3BUBILEMYCS OTAENY Y4eHUs
00 37meKTpUYecTBe, UMeIoIeMy T1epBOCTelleHHOe 3HayeHue B HayKe U B
NPaKTUYeCKUX TIPUIOKEHUAX.

ITocMOTpHUM Tenepsb, YTO MPOUCXOAUT B IPOCTPAHCTBE, OKPYXaIoIeM
MCTOYHHK 3JIEKTPHYeCcKUX KosnebaHuit? He mbITasgiCh MPOHUKHYTH B CYII-
HOCTb $IBJICHUSI, MBI MOXKEM CKa3aTh, YTO BO BCIKOW TOUKe IPOCTPAaHCTBA
BOJIN3M NIPOBOJIHUKA TOKA BO30Y)X/1aeTcs MarHUTHOE I0Jie, BOIU3U Ke
3JIeKTPUYECKUX TeJl CYLIeCTBYeT 3JIeKTPOCTaTUYeCKOe I10JIe; eCIIU JKe Mbl
MMeeM M3MeHAIOLNeCs BeJWYMHBbl Y HalpaBlieHUus TOKa UM Beludu-
HBI ¥ 3HAKM 3apAZa B UCTOYHUKE, TO U B Cpefie, OKPYXalollel NCTOYHUK
3JIEKTPUIECKUX KOJeOaHUH, OyAyT IeproandecKy U3MEHAThCS BeIMdu-
HBbI HAIPS)KeHHOCTU MarHUTHOTO U 3JIEKTPUYECKOTO MOJIA: MBI TOBOPUM,
YTO B Cpefie BO30OYXAaeTcs 3JIeKTPOMarH|THAsK BOJIHA.

DJIeKTPOMAarHUTHas1 BOJIHA PACIPOCTPaHsIeTCA OT UCTOYHUKA 110 BCeM
HanpaeieHusM. Kak 0OHapyXuTh ee Ha paccTosiHUM? TIOHATHO, YTO Jist
CUTHAIM3aLY Mbl OyZieM MOCBITaTh 3JeKTPOMArHUTHYIO BOJIHY M HPH-
CYTCTBUE ee JI0JDKHbI KaK-HUOY/Ib 0OHAPYKUTb.

Cam Teprr Habmoznan mpsMoe SBJIeHVe MHAYKLWW; OH CTaBHJI NPSAMOJIU-
HelHbIi1 MPOBOJIHKK MapajUleibHO JIMHAM Pa3psifa; Mpy HeOOJbIIMX pac-
CTOSIHUSIX MOXXHO OBLIIO M B 3TOM IPOBOZHVIKE BbI3BaTh CTOJIb SHEPTHYHbIE
KoJIe6aHus, 4TO, PEpBaB ero 110 cepeiuHe, MOXXHO HabJII0/iaTh B 3TOM Iepe-
PpbIBe UCKpY. DT0 — crocob Tepifa. B mosHeiiiee BpeMs MOSIBJISIOCh MHOTO
Pa3MYHBIX CrOCOO0B OOHAPY)XEHUS 3JIEKTPOMArHUTHON BOJHBL. MBI OcTa-
HOBUMCA Ha criocobe Bpanmu. Bo BpeMs HCC/IENOBaHWE CONPOTHUBIIEHUS
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TOHKUX MeTaJUIMYecKUX CJIoeB BpaHiu ciydaiiHoO 3aMeTu1, UTo B TO BpeMs,
KOI7Ia y Hero Ha MOCTHKe ObUIO YPaBHOBEIIEHO HEKOTOPOe CONPOTHBIIEHNE,
BIPYT MTHOBEHHO M3MEHIIOCh PaBHOBeCKe B MOCTHKe. B 3TOT MOMeHT 110 co-
cenicTBy ObUT IPOU3BeTIeH pa3psi/] 37IeKTPOPOPHO# MaMHbL. OH YJIOBUI 3TOT
daxT ¥ oKa3a1, YTo TOHKKE CJIOU MeTalia 0671a/jal0T CBOMCTBOM MTHOBEHHO
V3MEHSATh CBOE COTPOTHBIIEHHE, CITU /10 HUX IOCTUTHET 3JIeKTPOMAarHUTHAs
BOJIHA; CONPOTHUBJIEHVE TIPY 3TOM yMeHbIaeTcsl. TaKuM ke CBOHCTBOM 00-
JlaziaeT MeTaJUIM4ecKUii OPOILOK; OT/eJIbHbIe 3epHA 5KeJle3a, COCTABIAOLINe
TIOPOIIIOK, HACTOJIBKO CJIA00 MPHKACAOTCS APYT K APYTY, YTO TOK HEGOMIBIIOrO
Y¥ICT1a 37IEMEHTOB He IIPOXO/IUT Yepe3 Hero, HO KaK TOJIBKO 3/1eKTPOMarHUTHAS
BOJIHA JIOCTUTHET Macchl OPOIIKA, TOPOIIOK MTHOBEHHO /IEJIAeTCS] XOPOIIIO
IPOBOZAIIMM. DTO MOXHO JIEMOHCTPHPOBATh IPOCTBIMK CPEZCTBAMIL.
CocTaBUM Iienb M3 OOBIKHOBEHHOI'O 3BOHKA M /IByX-TPeX 3JIEMEHTOB
(4epT. 2), NpHCOEVHUB K ee KOHIIaM JiBe MeTaJIndecKye MJIaCTUHKM.
ITpUKOCHOBeHHEM IJIACTHHOK Mbl 3aMKHEM Ilellb U 3aCTaBUM 3BOHOK
meiicTBOBaTh. ECiH jxe MbI IIOJI0XWM Ha CTOJIe 00€ IJIAaCTUHKY PAZIOM, He
Kacasch APYT /Ipyra, ¥ 3all0JIHUM IIPOCTPAHCTBO MEX/y HUMH JKeJIe3HbI-
MU OINMJIKAMH, TO, XOTS Ilellb 3BOHKA U OyZieT 3aMKHyTa depe3 OIMJIKY,
CONPOTHBJIEHYe Liel OyzieT BecbMa BeJIMKO ¥ 3BOHOK He OyZeT 3BOHUTb.

Yepm. 2 Yepm. 3

Ho eciut o cocezcTBy GyzieT mpou3sBesieH KojebaTenbHbIN pa3psn B
KaKoM-1u60 BUGpAToOpe, TO 3JEKTPOMAarHUTHAs BOJIHA TOTYAC )Ke yCTa-
HOBUT CBfI3b MEX/y Pa3befHEHHbIMH 4aCTUYKaMU IOPOIIKA, COMpO-
THBJIEHHE 1€ YMEHBIIUTCA U 3BOHOK Ha4YHeT /IeiCTBOBATh. DTa CBS3b
MOXeT ObITh CHOBA Pa3pylleHa, ecy BCTPAXHYTh MOPOIIOK.
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YTo6BI BBISICHUTD CYITHOCTD SIBJIEHUS, 51 CZeJIAl0 APYTO¥ aHAJIOTIeCKUi
OIBIT. 3aMKHeM 2 37leMeHTa 4epe3 3BOHOK U MeTaJUIM4eCKYO LeNI04Ky (YepT.
3), 3BOHOK 3BOHMUT; Oy/IeM IIOCTENIeHHO YBEJNYMBATh YHCIIO 3BEHbEB LeN0Y-
KM, BBEJICHHBIX B Liellb, — 3BOHOK CKOPO NepecTaHeT pabotarb. HaTsiHyB 1ie-
TIOYKY, MbI OIIAITh BbI3bIBaeM 3BOH. DIIEKTPUYeCKas BOJIHA JleJlaeT TO JKe, 4TO
npsAMOe HaXkaTue. BCTpAXHeM LIeNOUKY, TOK OIATH NpepbIBaeTCs.

MosxeT OBbITb IPUYMHA YBeTMYeHUs TTIPOBOAUMOCTH YUCTO MeXaHIYe-
CKasl, TaK KaK II0Jl BIVAHMEM 3JIeKTPOMAarHUTHBIX BOJIH OTZeJIbHbIE Ya-
CTUYKY Ha3JIeKTPU30BbIBAIOTCS, IPUTATUBAIOTC MEX/Y 00010, UM Ke,
4TO BeposATHee, 371eChb JODKHO NPOU30MTH B KOHTAKTe BblfIeJIeHHe 3JIeK-
TPUYeCKON 3HEePIUU U JOCTATOYHO MHTEHCMBHOE MOJIEKYJISIPHOe JBHXKe-
HYe, YTOObI TPOU3BECTH COeIMHEHNEe BPOJie CBapUBAHMUA.

OmnBIT ¢ LIENOYKOM N03BOJAET NOAYEPKHYTh HEKOTOPBIE 31IeMEeHTHI SIB-
nenvis1. He fienast ONBITOB, A YKaXy, 4TO eC/IH ObI 51 IPHOABUII JIEMEHT, TO
OKa3aJioch Obl, YTO YMCIIO 3BEHbEB, KOTOPOE MpeX/e CIYXUIO U30MIATO-
POM 1175t 3 WK 4 3J7IeMEHTOB, TiepecTaHeT ObITh u3oasiTopoM. Hazno yBenu-
YWTb YUCJIO KOHTAKTOB. EC/IN MeeM JeJ10 ¢ ONWIIKaMU, HY>KHO Pa3/iBUHYTh
IUIACTUHKY, Ha KOTOpbIe HAChINaH NMOPOIIOK. Ecau Mbl BO3bMeM Masoe
paccTosiHUe, VCTOYHUK HYXeH CNIalbli, eci Mbl jKeJlaeM U3MEeHHTb HC-
TOYHMK, MBI JIOJDKHBI TaK)Ke YBeJIMYUBATh WM YMEHbIIATh YKCIIO 3BEHbEB
aToii teny. [Ton6upas 9uCIIo 3BeHbeB LIEMOYKU B COOTBETCTBHH C 371EKTPO-
IBUXKYIIEN CUJION NCTOYHMKA TOKA, MOXKHO JOCTUTHYTh BBICOKOI 4yBCTBU-
TeJILHOCTH, HO OHa He OyZeT MocTosHHA. Ilocse efCTBUS HECKOJBKHUX
paspsoB BUOpATopa YyBCTBUTEILHOCTD LIETIOUKH fleJIaeTcsl rpybee.

IToCTOSIHCTBA YyBCTBUTENIBHOCTHA MOYKHO JOCTUTHYTD OOJIBLINM ITapas-
JIeJIbHBIM YHCJIOM LeTI0YeK WX YIoTpe6JIsis HOPOLIOK, B KOTOPOM 1 06pa-
3yeTcs psf apayieNbHbIX Herel. Ecay Mbl BO3bMeM MeJIKUAN IOPOILIOK, TO
MHOTO YacTUYeK TOWUeT B Liellb N0CIe0BaTeNbHO. I103TOMy IPUXOOUTCA
07I6MpaTh KPYIMHOCTh 3epHA MIOPOLIKA, PACCTOSHUE MeXK/Y IIaCTUHKAMU
Y YUCJIO BOJIBT MCTOYHMKA. DT BCe d/IeMeHThl BeCbMa BayKHbI 11 I0CTHU-
’KeHHS [OCTOSTHCTBA YyBCTBUTEIBHOCTH. TOJIBKO € 6OJIBINOM M TOCTOSHHON
4yBCTBUTEJIbHOCTBIO MOXHO II€PEXOAUTh K IPAKTUYEeCKUM IIPUIIOKEHHSM.

JIBa pona pacCMOTPEHHBIX HaMHU sABJIEHUH U CIIyXaT OCHOBaHUEM ISl
TeserpagupoBanus 6e3 MPOBOJHUKOB.

Ha oziHO¥i cTaHI[MY MBI IMeeM MCTOYHUK 3JIeKTPUYeCKUX KomebaHui,
BO30YXXIAIOMUil B IPOCTPAHCTBE 3JIEKTPOMarHUTHbIE BOJIHBL. DTH BOJI-
HbI, IOCTUTHYB IIPOBOIHUKOB JIPYTO¥ CTAHLIUM, BO30Y)K/AIOT HA HUX TaK-
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e BJIeKTpuYecKye KonebaHus. DT KonebGaHUs, pacIpoOCTPAHAACDH [0
OIUJIOK, 3aMbIKAIOT TOK MECTHOI 6aTaper Ha IPUHMMAIOLIIEH CTaHINH.

OnHAKO TOJIBKO YTO OMKCaHHbIe PUOOPHI He OyAyT 061aaTh elle Ofi-
HUM CyIIIeCTBeHHBIM CBOCTBOM, KOTOPOe He0OXOIMO /ISl CUTHAIM3alliH.
BbI Buzieny, 4TO ZIeHCTBHE 31eKTPOMArHUTHOM BOJIHBI IPUBOJUT K TOMY,
YTO LieNlb MECTHO! GaTapey 3aMbIKaeTCs U 3aTeM TOK YKe He IpeKpaliaeT-
csi. JInsA Toro 4toObl GBLIO BO3MOXHO TeserpadupoBaTh, HYXKHO CZeNaTh
JaJIbHENIINIA 111ar, KOTOPbIii U ObLI cIesiaH B MoeM mpubope B 1895 1.

Bpannu, JIomk U Apyrue MoJib30BajJUCh NPOCTBIM MeXaHUYeCKUM
COTpSICEHUEM [JISl TOTO, YTOObI HAPYLUIUTh CBA3b OMUJIOK U PA3OMKHYTb
1Ielb, HO MOXXHO CJIeJIaTh TaK, YTOObI 3aMbIKaHHe MeCTHOM [Ny aBTOMa-
THUYECKH BBI3BAJIO ¥ COTPSICEHNE ONUJIOK. B TaKOM Clly4ae TOK 3aMKHeTCs
TOJIBKO Ha MTHOBeHUe. JJOCTUTHYTO 3TO ObUIO CaMBIMH POCTBIMH CpeZ-
CTBaMU. BHYTpH CTeKJISTHHOU TPyOOYKU (4epT. 4) HaKJeeHbI JiBe TUIaTH-
HOBBIE IJIACTUHKY Y Ha HUX HAChIIaH OPOIIOK.

Yepm. 4

DTa TpybOUKa MOMeIaeTcs Ha IIPY)XKKHe, TaK 9TO C/IabbIM YAAPOM MOKHO
BBI3BAaTh €e COTpSICEHNE 1 BCTPSXHYTH OIMJIKA. ABTOMaTHIeCKOTO BCTPSIXMBA-
HUA OTIVJIOK S IOCTHTAI0 CJIEAYIOIMM pacronoxenreM. Tok ot 6arapen 2—6
BOJIBT TIPOBOJIUTCA NOCTIEI0BATENBHO Yepe3 TPYOKY C MOPOIIKOM U 0OMOTKY
TesterpaHOro pesie. [T0Ka ONMMIKY HAXOAATCS B OOBIKHOBEHHOM COCTOSIHUY, B
Lleny [UPKY/IMPYyeT TOK Ype3BbIYaiiHO C/Ia0bIA 1 IKOPb PeJie OCTAeTCs He MPU-
TAHYTBIM, HO KaK TOJIBKO IO OMWJIOK JOCTUTHET 3JIeKTPOMarHUTHasi BOJIHA,
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TOTYAcC CONPOTHBJIEHNE BCeH LieMM YMEHBIIUTCS, SIKOPb pejie PUTAHETCS 1
3aMKHeT OOOYHYIO I1elTb 3BOHKA. 3BOHOK TOTYAC YKe TIPOM3BEJIeT yziap, ¥ BMe-
CTe C TeM MOJIOTOYEK €ro BCTPSIXHET TPYOOUKY C OIVJIKAMU, BCIIECTBYE Yero
Ilelb pesie Pa30MKHETCS, TaK KaK OIWIKY OIAThH NepecTaHyT XOpOIIO IIpo-
BOZHTH TOK, U SIKOPb peJie Gyzer OTTsHYT Ha3a/. Takim 06pa3oM Mbl IMeeM
BO3MOXXHOCTb BCSIKYIO BOJIHY, IOCTHTTIYIO TPYOKH, OTMETUTH JJIEKTPUYECKUM
3BOHKOM. [Ipexie BCero 51 BOCIIONb30BAJICS] CBOMM PUOOPOM LISt TOTO, YTO-
Obl PELUTH BOIIPOC, CTh JIU B Halllel aTMOChepe 37eKTpIIecKrie KonebaHus,
a ey eCTb, TO KaK OHH 9ACThI ¥ OT KaKUX IIPUYMH 3aBUCAT. [IJI51 3TOr0 HYXKHO
IPHMCOENMHUTD K NPUOOPY MPUEMHHK: B3ITh OObIKHOBEHHbII TPOMOOTBO 1
JIOBECTH €r0 710 3&KKUMa TPYOKH. [{Jisi TOro 4ToObl UMeTh BO3MOXKHOCTb OT-
METHTB BCSKYEO BOJIHY, HaZIO IyCTHTb B X0 KAKOK-HUOY/Ib MUIIYIIU anapar.
J17151 3TOr0 MOKHO OBbLTIO GBI B3ATH MEJIEHHO WIyIIMi TeJlerpadHbIii anmapar
VUM XKe, KaK s CTIeJIaJl, IPUBeCTH TeJlerpadHyo JIeHTY B IBIKeHre 12-4acoBbIM
HWIAHAPOM, OOBIKHOBEHHO YIIOTPEOIISIONMMCS B PETUCTPHPYIOMIMX IPHO0-
pax Puiapa, 1 06bIKHOBEHHOE 37IeKTPOMAarHUTHOE I1epo.

Kak TombKO KoJe6aHus JOCTUraloT Npubopa, OH CTABUT YEePTOUKY Ha
nenTe. Tako# mprOOp OB MHOIO YCTaHOBIIEH B Miosie 1895 rozia B JlecHOM
uHCTUTYTe. MoOs 3a/1a4a Obla YCTPOUTH MPUOODP MOCTOSHHON YyBCTBU-
TesibHOCTU. OKa3bIBaeTcsi, 9TO eCiv PSZIOM AEHCTBYET 3BOHOK, TO 3TOTO
JI0CTAaTOYHO, YTOObI BHI3BATh BOJIHY ¥ OTMETKY Ha JIeHTe. DTUM BOCIIOJIb30-
BAJIUCh, YTOOBI KX/IbIIA eHb IPOBEPATh YyBCTBUTEILHOCTb PUOOPA.

DTOT mpUbOP CIYKUT METEOPOTIOTUYEeCKUM ILIeJisiM 1 paboTaer yxe
6osee Byx jeT. [ToToM 3TOT npuGOp OBUT MPHCIIOCOOIEH IS ONBITOB
Tepuia ¢ 371eKTpIYeCKIMH JTy9aMU.

Tepi; mOCTPOMJ MPUOOPBI, KOTOPHIMU JIOKA3aJl BO3MOXKHOCTb OTpake-
HUSA ¥ TIPEJIOMJIEHUS JIEKTPOMAarHUTHBIX BOMH. [Tapabommideckuil pedex-
top lepiia uMesn BoicoTy 2 MeTpa. Bubpartop mpezcTassisii iBa IimHzapa 15
CaHTMMETPOB JIMHBI NIPY AViaMeTpe 3 caHTUMeTpa. Y MeHS JKe MOCTaBJIeHbI
BecbMa MaJleHbKYe LIVJIMHAPBI, MOXKET ObITh CAHTHIMETPOB IIAITh, PedJIEKTOP
MIMeeT B BHICOTY CAHTUMETPOB COPOK U IPEJICTaBIIseT COOO0 LIMTUHAPUYIECKO-
niapabonyeckoe 3epKao. IIpy fefiCTBUM MHAYKIMOHHOW CIIMPaJY MOJTyya-
eTcsl MICKpa MeX/ly LWIMH/PaMy B Macjle U [IBe VICKPbI BHE Maciia y KOHIIOB
HWIMHAPOB. (DTO f06aBIIeH e C/ieIaHO BiepBbie Puri.)

[IprbOp, KOTOPHIM s MOJB3YIOCh, ObUT TaKXe JeMOHCTPUPOBAH B
®u3nKo-xuMUIeCcKoM obmiecTBe B MapTe 1896 r. [Ins1 ONBITOB € JIy4aMu
Hazl0, YTOOBI BOJIHBI JOCTUIAJIU TPYOKU TOJBKO C KaKOH-HUOYAb OFHOM
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CTOPOHBI, /7L 4er0 PUOOP CKPBIT B METAJINYECKOM SIIUKE U 3JIEKTPH-
JecKue BOJIHbI MOTYT IPOHUKHYTh BHYTPb TOJIbKO Yepe3 HeGoJbIIoe OT-
BepCTHe, 3aKPbITOe Kay4yKOBOW MPOOKO# MPH MOMOIIM IPHEMHOTO Ly~
JIMHZIPA, HAXOZSAIIerocs BHe AIIMKA, HO COeJMHEeHHOIo MeTajJIudecku C
OJIHO¥ U3 MIACTUHOK YyBCTBUTEJILHOW TPYOKH.

DTOT NMPUEMHBIN HWINHADP, KaK U LWJIMHAP-BUOPATOp, NMOMeIeH B
doKyce UMIMHZAPUYECKO-TIapaboNInyecKoro pediekTopa. YCTaHOBUB
o6a pedexTopa, MOXHO HAOJIFOZIATh HEKOTOPbIe CBOKCTBA IepIEBBIX
nydeit. 3acTaBuM paboTaTh BUOpAaTOp — HA KaXKIblil pa3psi BUOpaToO-
pa MbI IOJIyYMM OTBETHBI 3BOH B HaileM npubope. Eciu Mbl Ha nyTH
Jydel, T. e. MeXx/y peJieKTOpaMu, TOMEeCTUM TOHKUN MeTaJlInuecKuit
JIUCT, TO YBUAUM, YTO BOJIHBI OYAYyT 3aZ€PXXUBAThCS UM. JIOCKH, KapTOH,
TOJICTble KHUTU He 3a/iep’KUBAIOT JIeKTPOMAarHUTHOTO Jy4a, TeJlo YeJio-
BeKa — CPaBHUTEIbHO XOPOLINI MPOBOJHUK, BCera 3a/iepKuBaet JIydu.
Ecnu Mbl Ha flepeBSIHHOM paMKe HaTsiHeM DsZi IapajlleIbHbIX IPOBOJIOK
¥, TaKyl0 PemeTKy IOMeCTUM Ha IyTH Jydeid, To yOemumcs, YTo peer-
Ka 3a/iepXKUT BOJIHBI, €CJTU POBOJIOKY ee OyayT MapajjiebHbl OCSIM BH-
OpaTopa ¥ IPUeMHUKA; eCJI1 JINHUY PelleTKY NepIeHANKYIAPHbI UM, TO
peleTKa He 3ajiepKUBaeT Jydeil; TP KOCBEHHOM IOJIOKEHUH pelleTKa
TOJILKO OTYACTH 3afiepKuBaet Jy4du. [IocTaBUB pedieKTopbl TaK, YTOObI
UX IJIOCKOCTY CUMMeTPUHU IlepeceKanuch, JIerko MOXXHO II0Ka3aTh OTpa-
JKeHue JIydell OT MeTaJUIMYeCKUX JIMCTOB U OT pelleTKH, eclii ee IIPOBO-
JIOKY TIapaJiyiesibHbI TUHUK pa3psiaa B BUOPATOPe, T. e. yOOUTHCS B TOM,
YTO eC/IM MeTalJIN4YeCKUl JIUCT U pelleTKa He IIPOMYCKAIOT 3JeKTpoMar-
HUTHBIX JIy4el, TO ¥ He TOMJIOWAIOT UX, a TOIBKO OTPaXXaloT UX U JAI0T
UM MHOe HallpaBJieHue...

Wmest mprbOp, KOTOPBIN 51 Omucaj, ObLJI0 MHTEPECHO OINpeesuTh,
Ha KaKUX PaCCTOSHUAX BO3MOXKHO OBLJIO 3TUM MPUOOPOM OOHAPYKUThH
3JIeKTPOMArHUTHYIO BOMHY. JIomk (B AHriuu, 1894 r.) mbiTancd JOCTUT-
HYTb OOJIBIINX PAcCTOSHUMA U focturai 60 sapaos. C TeM mpubopom, Ko-
TOPBIN MbI BUZIeNIN 371eCh, BecHOU 1895 T., s mepebpasicst U3 KOMHATHI B
cajl JieflaTh WUCTIBITAaHUA U TYT NepBble SKCIIEPUMEHTHI [OKa3alu, Kyaa
HazIo MATH, — Mpubop oTBedasn Ha paccrosiHuu 30—40 caxeHeil. B Teve-
HUe 11eJIOr0 Tofia s1 He BO3BpAILIAJIC K OIbITaM Ha OTKPBITOM BO3/lyXe U
3aHUMAJICS Pa3IMYHBIMY HCIIBITAHUAME TPHOOPOB B Tabopatopun. Oce-
HbI0 1896 r. nomuy U3 AHIIMYK raseTHble CBefleHUs, YTO MapkoHu nog
pykoBozcTBOM Ilprca NMpoX3BOAUT ONBITHI CUTHAJIM3ALMU C TOMOLIBIO
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3JIEKTPOMArHUTHBIX BOJIH U JOCTUT PACCTOSHUSA 70 Y5 Mud. C KaKuM
npubopoM paboTaj OH, COBEpIIEHHO 6bII0 Hen3BecTHO. 3umoii 1896 T.
IIpuc menan coobiieHre B AHIIMHACKOM 3JIEKTPOTEXHUYeCKOM 00IIecTBe,
TI0Ka3bIBasi IPUOOPBI, Te caMble, KaK IOTOM OKa3aJoch, KOTOPbIE 371eCh
BBbI BU/IJIH, HO UCTOYHKK BOJIH ObLJ [IOCTaBJIEH B lepeBSHHOM siuke. Ha
3JIEKTPUYECKYIO BOJIHY, BBIXOZSIIYIO U3 3TOTO SIIMKA, OTBEYas 3JIeKTPH-
YeCKUil 3BOHOK B ZIPYrOM, TaK)Ke 3aKpbITOM SILIMKe, Yepe3 OOJIbLIYIO ay-
AUTOPHUIO. DTO BCE, YTO OBLIO U3BECTHO ZI0 MIOHS TEKYIEro roza.

ITpuc 3acBU/IETEILCTBOBAJ, YTO OIBITHI UM IPOU3BOAMIINCH U CHTHA-
JIbI JOCTUTAJIM PACCTOSIHYS HEMHOTO 60JIee MUJU. DTH OIIBITHI OTHOCATCS
K aBryCTy HPOILIOro rofa.

CrieraibHbIe XXyPHAJIbI, [eJIaBIire I0raaku 06 onbiTax MapKoHwu,
BBeZIeHHbIE OBITh MOXET B 3a0Jy)XIeHue 3asiBI€HUSIMH, 4TO MpUbO-
pbl MapKOHU TPe/CTABJISIIOT HOBBIA OTKPBITBIA MM CIOCOO Tejerpa-
drpoBaHus, BBICKAa3bIBaJK COMHEHHS B BO3MOXXHOCTH IOJIb30BaHUSA
4yBCTBUTEJBHON TPYOKOH C OMUJIKAMU JJIsi 3HAUUTEJIbHBIX PAaCcCTOS-
Huil. Ho st TudHO ObLa y6esx/ieH, YTO B 3aKPHITHIX AMKaX MapKoHU
ObLJ1 IOMeleH TPUGOp aHATOTUYHBIN C MOUM U IOTOMY C MapTa 3TOTO
rofia HauaJ MOATOTOBJATH MPUGOPHI AJIs OMBITOB Mepe/jadlt CUTHAIOB
C TIOMOII[BIO0 JIEKTPOMArHUTHBIX BOJIH Ha OOJIbIIME pacCTOsIHUSA. J[Ba
cpeicTBa MOTYT OBITh YIIOTPeOIeHbI st AOCTHKEHUSIM GOJIBIIUX pac-
CTOSIHWIA: yBeJIM4YeHVe YHepruy UCTOYHHMKA BOJH U yBeJM4YeHHe 4YyB-
CTBHUTEJIbHOCTH TPUEMHHUKA.

Ecnu Mbl GyzieM GpaTh Majble pa3Mepbl BUOpAaToOpa, TO MOTEHIHAb-
Has SHepruis [P 3apsi/ie ero Masia v yBeJUIUTh ee Mbl He MOXKeM. 3HauuT
MBI JIOJDKHBI TIPEXKIe BCETrO YBEIUYUTh Pa3Mephl YacTeil BUGpaTopa u Bbl-
6parb TaKo¥, B KOTOPOM ITPH GOJIBIION JUIHE UCKPBI, T. €. TIPY 3HAYUTEJIb-
HOW Pa3HOCTH IIOTEHI[1AJIOB B [IePBbIi MOMEHT Pa3psizia, JIETKO COXPaHUTh
KosiebaTesIbHbII XapakTep mocjenHero. Teopusi, paboTsl APyrux HaGJIO-
JiaTeJieii ¥ CBOS OMBITHOCTh YKa3aJiu Ha TO, YTO CaMblii IlepBbIii BUOpATOp,
MOCTpOeHHbIN epiieM, 0MKeH 061aaTh YKa3aHHBIMU CBOMCTBAMU U
fath Gonblioe paccrosiHUe. Bubparop 3ToT MMeeT mapel okoso 30 caH-
THMETPOB ¥ MeXX/ly HUMH Pa3pe3aHHbIi CTep)KeHb HEMHOTO MeHee MeTpa.
Konebauust, BO30Y)XIeHHbIe B TAKOM BUGpaTope, He OICTPO 3aTyXakoT, a
MIOTOMY MOXHO B HeM C/ieJIaTh 3HAYUTeJIbHOM ITTUHBI UCKPY U IOCTUTHY Th
3HaYMTeJIbHON Pa3HOCTH MOTEHIINAJIOB B Hauasie KoyiebaHisi, He Omacasich
TOT0, YTO Pa3psi/| yTPaTUT KojiebaTebHbIN XapaKTep.
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Taxkoii BUGpaTOp ObLT UCIIBITAH HA OOMBIIMX PACCTOSHUAX CHAYaIa Ha
JIBOpE, HO PACCTOSIHKSI OKa3aJIMCh Masibl. IIPUIITIOCH IPOU3BOAUT OIBITHI
B raBaHU Ha OJIBMXKHOM MaJIeHBKOM CY/IHe, ¥ [IepBbIe e OIbIThI [T0Ka3a-
JI1 BO3MOXHOCTb OGHAPYKeHHsI BOJIH BIIOJIHE OTYETIMBO Ha PACCTOSTHUN
10 300 cakeHeit, a jayibiiie MOTJIM GbITh OOHAPYKEHbI TOJIBKO Harboiee
SHepruyHble Paspsazbl, CIy4aiHO BbIAESAIOMuecs cpefy 6oiee CabbIx.

Teneps Apyrast CTOPOHA — IPHEMHUK TaKXKe MOXKET CIIYXKHUTb CPeCTBOM
JUISl yBeJM4eHust pacctosinusl. CHavasa yrnoTpefsiyicss B 4yBCTBUTENIbHBIX
TpyOKax MOPOIIOK, HO MOC/ie MHOTHX P06 0Ka3auoch, YTO OOJIbIIe 1yB-
CTBUTEJILHOCTH MOXHO JIOCTUTHYTh YIIOTPeOisisi BMECTO TIOPOIIKA MeJKUi
CTaJbHOM Oucep, Bpoze KPYIHBIX OIMUJIOK. Bricep, Kak MOKa3aJ OIbIT, Jat
paccrositue B 3—5 pa3 GoJiblilee, 4eM OIIJIKH, TPUYEM YBeTUdIeHre yB-
CTBUTEJILHOCTH IPOU30IIIIO C COXPAHEHHEM ee TIOCTOSTHCTBA. YIIoTpebieHye
frcepa ¥ yBendeHue BUOpaTopa ano paccrosiue 10 300 caxeHeii ¢ Ma-
JIeHBKO¥ CIIUPAIIbIO0, KOTOpas He MOIVIA ZIaTh UCKPBI IPY AAHHBIX YCIOBHUSX
bonee 4—5 MUTMMETPOB. YOTpebyieHre CeAyoero Homepa Cupay
cpasy fasio paccrosiiue 6osee BepeThl. ECitv e IpreMHUK CHAO/IUTh O9eHb
ITMHHBIM BepPTUKAIbHBIM POBOHUKOM, YTO MOYKHO JIETKO CeJaTh Ha Cy/-
He, TO PacCTOsIHKe, Ha KOTOPOM BOJIHBI OyAyT /IeiCTBOBATh Ha MPHEMHUK,
ellle YBEJIMYUTCS, TaK KaK, yBeJNIMBAs AJIHHY IPUEMHON IPOBOJIOKH, MbI 3a-
XBaThIBaeM 3Hepriio ¢ 6obliel YacTu mpocTpaHcTea. EcTb 1 elnie cpencrsa
JUTs1 yBEJIMYEHHsT YyBCTBUTEIbHOCTH IPUEMHIKA, IMEHHO YBeJIIYeHIe JyB-
CTBUTEJILHOCTH PeJie, YIOTPeOIsieMOro B LENH C YyBCTBUTEIbHON TPYOKOM.
BoCro/1b30BaBIIKCh M 3TUM CPELICTBOM, MbI IOCTUIJIH Ha OTKPBITOM MeCTe C
TeM ke BUOPATOPOM PAaCCTOSIHUM, JOXOAALIMX [0 IIOJyTOPbI BEPCTHL.

D10 GbUIHM TIepBbIe Mary. YCTPOuB BUGPATOP, CIOCOOHBIN 3aracaTth elie
GOJIBIIYIO IePBOHAYAIBHYIO SHEPTHIO, MOXHO OBLIO ZIOCTUTHYTH eliie 60JIb-
LIMX PAcCTOSHUI. BMeCTO mIapoB Ha KOHIAX CTEpXHS ObUIA YKpEIUIEHbI
JIVICKH, TIePIIEH/IVKYJISIPHBIE CTePIKHIO. JIJIst IPOYHOCTH OHU CZIEJIaHbI B BUTIE
ZIBYX abaXXypoB (UepT. 5), CJIOKEHHbIX BMECTe. DTO YBEJIMYMIIO 3/IeKTpUYe-
CKYIO eMKOCTb. PaccTosiHUe MeXIy AMCKaMU OCTAJIOCh TIPeXHee, AaMeTpbl
MX MeHee Merpa. OOBIKHOBEHHbIE MHZYKLMOHHbIE KATYIIKH MO3BOJISOT
YBeJIMYKMBATh UIMHY Pa3PsIHON UCKPBI, HO KOsebaTebHbIi paspsiz mpora-
JIaet, IOTOMY YTO COIPOTHBIIEHUE [JIMHHOMN MCKpBI BeuKo. Eci Mbl BMe-
CTO MaJIEHbKVIX IIJISITIOK, B MECTe TlepephIBa CTEP)KHS BUOPATOPa, OCTABIM
IUCKU OKOJIO 10 CaHTMMETPOB B IUaMeTpe, TO MOJIYYUTCS POJ| KOH/IEHCATo-
pa, KOTOpBIii He GyZieT MelaTh KoJiebaTeIbHOMY Pa3psizy, TOTOMY 4TO [OCJIe
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00pa30BaHuUs UCKPBI MKy STHMU IIACTMHKAMK He OyzieT O0JIbIION pa3HoO-
CTH MOTEHIIMAJIOB, HO B [IEPBBII MOMEHT SHEpPTr st 3TOr0 KOH/ieHcaTopa Oyziet
Bbl/leJleHa B MCKpe 1 YMEHBIIINT ee COIIPOTHUBIIEHNeE.

Oto mpubaBieHWe a0 HaM Ta-
Ke pe3ynbraThl. Bubpatop ObLT mO-
cTaBjleH Ha Oepery Mopsi, IpUEMHUK
Ha KaTepe C MauTOX OKOJIO 4 caXKeHell.
Ha sToi#t MauTe Gblia ToZBelIeHa TIPO-
BOJIOKA, BeflyIlasi K IpreMHUKyY. Takum
00pa3oM MOXHO ObLIO TOMYyYUTH J0-
CTaTOYHO GOJIBIIYIO SHEPTHI. YXOns
OT BUOpaTOpa, 3amMeyaly IpefielibHOe
paccTosiHre, Ha KOTOPOM BCE BOJIHBI
COTIPOBOXKAAIOTCA ~ JIEMCTBUEM  TIpU-
eMHuKa. OKa3anock, YTO ¢ GONBIIIM
BHOPAaTOPOM MOXKHO ZOWTH /10 3 BepCT.
Ceifdac xe MOXHO ObUIO YBEJIMYUTh
paccrosiHve, B3sIB 0ojiee BBICOKYIO
maury. IIpu BeIcOTE ee Okojl0 8—9
caXeHell (Ha O6OJBIIOM CyaHE) J0-
CTUTHYTO PacCTOsIHUE B 5 BepcT. Tak Kak HaMu Oblia NMOCTaB/eHa 3azia-
Yya oIpeZleNuThb Ipexze BCero, Ha Kakue pacCTOSHUS MOXHO IIOCBITaTh
ZOCTOBEpHbIe CUTHAJIBI, TO CaMble OIbIThI BEJIUCh B TAKOM IODSAZAKE: 110
3HaKy ¢J1aroM c karepa Ha 6epery pOU3BOAIIM TPH OT/eIbHbIe pa3psaa
Y 3aMevasy, BCe JIM pPa3ps/bl JOCTUIIIM IIPUeMHUKA. 1oz mpezebHbIM
paccTosiHAeM f IoApa3yMeBal0 paccTOsiHKe, Ha KOTOPOM NpHeMHUK pa-
6oraet 6e3 MPONycKa. DTU ONBITHI HOBTOPSIMCH MHOTOKPATHO, TOCTOSH-
CTBO YyBCTBUTEJIbHOCTH MHOTOKDPATHO OIIpeieJIsifioch, U BCerzia olpeze-
JIeHHBIY pa3Mep UCKPHI Z1aBaJl OHU U Te e PacCTOSHNUA.

OneIThl HallM NPOU3BOJUINCH HA CpeacTsa Mopckoro mu-
HUCTepcTBa. Boybmas 4acTh UCHBITAHUI IPOM3Be/ieHa HAa MUHHOM
orpszie B TpaH3yHIe accucTeHTOM MUHHOro oQuIepcKoro Kiacca
ITerpom HukosnaeBudeM PHIGKMHBIM MpU MOMOIIM MUHHBIX OduIle-
pOB OTpAAa.

Hamu onbITH! OBIIN TOATOTOBJIEHB! K HAYaly KAMIIAHUY, a B UIOHE
MecsiLe MOABUIUCH NyOnuKanuu o npubope Mapkonu. Bce, 4yTo nme-
JIOCh Y HAc, COZilepXUTcA U B npubope MapkoHu. BubpaTop Mapxo-
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HU B3 ipyroil. OH COCTOMUT U3 ABYX LIApPOB, KOTOpPbIe OIM3KO CXO-
AATcA. [IBa mepepsiBa, KOTOPble NMeJUCh B 3TOM pubope, UMeJUCh
U y Hac. Mexay AByMs llapaMu Ipoucxogut paspsaz. CienoBareib-
HO, 110 CPaBHEHUIO C TepIeBCKUM BUOPATOPOM B 3TOM YHUYTOXEH
IIPOMEeKYTOYHBIN NPOBOAHUK. DTO cAesan Puru ymblnieHHo, ero
esb OblIA MOJTYYUTh KaK MOXHO MeHbIIUe pa3Mepbl KojIeOaHUH U
MaJIylo JJIMHY BOJHBI. MapKOHM OCTaHOBHUJICA Ha BuOpartope Purwy,
KaK CaMOM JIy4ILIeM.

CxemMa onbToB MapKkoHuU
3/1ech HayepyeHa (4epT. 6), U BbI
BUJHWTE IMOJHYI TOX/eCTBEH-
HOCTb COCTaBHBIX 4YaCTed C Ha-
muM 1pubopoM. B mpueMHoi
4acTH OKa3zajcs npubop d ¢ mo-
POIIKOM, HO UHOU pOPMBL. 3/1eCh
He /iBe MJACTWHKM, a ABa Ma-
JIeHbKUX LUJIWHJpA, HPOCTpaH-
CTBO MeXZAY KOTOPBIMU 3amoj-
HEHO MOPOMIKOM. JTuaMeTp 3TUX
IIUJIMH/POB OAMHAKOB C BHY-
TPEHHUM [JMaMeTpOM TpPYOKH.
[Topomok OH B34J HUKeJeBbIH,
KOTOPBIM, IO HANIMM OIBITAM,
KakK Oy/ATO He Jydlle U He XyXe
Xeye3Horo. UyBCTBUTENBHOCTH
npubopa MapKOHM HEMHOTO
Gonbuie. Mbl He CTPEMHUJIUCH
yBeJIM4YUTb YYBCTBUTENbHOCTH
IpUeMHHKa, IOTOMY 4YTO, UMes JIeJI0 ¢ aTMOChEepHbIM 3JIeKTpHuye-
CTBOM, MBI BUIeJIU, YTO TPUEMHUK YaCTO eMCTBYET 110 [jeJIbIM YacaM
oT aTMochepHBIX pa3pAoB. 3aTeM OH BbIKayas BO3AYX U3 TPyOKH,
4TO OBbIJIO eCTeCTBEHHO C/leJ1aTh U YTO IPUXO/JUIIO B I'OJIOBY ¥ HAM.

Ho B no3gHeAINX CTaTbX OH F'OBOPUT, YTO MOXHO JIeCTBOBATh
u 6e3 mycTOTHI. Bcsi ocTanbHas 4acTh, Kak U y Hac. 3mech baTapes,
BeZlylas TOK yepe3 TPYOKY M KOHTAKT B ONMUJIKAX, 3aMbIKaeTCs ye-
pe3 oOMOTKy peie. 3aTeM fiajiee T0OOYHASA LIeb COAEPKHUT MOJOTO-
4eK, B KOTOPOM HeT HH4Yero oco6eHHOro. Bce ocTasnbHbIe 4acTy Te
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e caMble, 4TO U y HaC, 32 UCKJIIYEHNeM HUAKEJIeBBbIX ONUJIOK U Iy-
croTsl. Ha yepTeske nocTaBieHsl KaTymKu L u L, 4To6BI c1yyaiiHble
KoJiebaHW, IPOKCIIeNIe OT UCKPhI B lepepbIBax peJie ¥ 3BOHKA,
0CNabNANUCh KAaTyUIKaMHU C CAMOMHAYKIMeNd U He JOCTUTaIH 4yB-
CTBUTEJIbHOW TPYOKM. MBI 3TOH 11eJM JOCTUTIIN BCTaBJIeHNEM TPYO-
KU MeXZy 0OMOTKaMH peJe.

MapkoHUY N0JIb3yeTcsA ABJIeHreM pe3oHaHca. Ecin Mbl nMeeM JiBa
TeJsa, CIOCOOHbIe 3By4YaTh B YHUCOH, TO KoJiebaHUs B BO3/yXe, IPO-
U3BeJleHHble OJHUM, MOTYT BbI3BaTh 3By4YaHUe BTOPOro Tena. Tak
KaK BCIKOMY INPOBOAHUKY MpHUCYIle cBoe COOCTBEHHOe KosebaHMe
olpeZiesieHHOTO Mepuozia, TO MOXHO MOA06PaTh MPHEMHHUK TaKOTO
pa3mepa, 4yToObI ero KojebaHUs OTBevyaau KojebaHUAM BUOPATO-
pa. MBI BITalIUCh B CBOUX ONBITAX BOCIIOJNb30BaThCsl PE30HAHCOM,
HO OH MaJio moMoraJsi. Mbl ycuiuBaiu BUGPaTop TeM, YTO MOJTydanu
npefenbHble AJVHBI UCKPBL. Ecin jxe yMeHbBIIUTL Pa3psAHOe pac-
CTOsIHME, TO KojebaHus OyAyT 3aTyxaTh MejJieHHee W pe30HaHC
BBIpa3uTCcA pe3ye. Y MapKOHU pacCTOAHUE MeXY lIapaMU HeBeJu-
KO — 0K0JIO MuJinMetpa. Cre0BaTeIbHO, HaYaJbHAaA 3HEPTUs €ro
BUOpaTOpa CPaBHUTEIBHO MaJja, HO 3aTO JIerKO MOXXHO YBEJUYUTh
paccTosiHMe, HA KOTOPOM JelCTByeT NpUeMHUK, MOJIb3ySCh pe3o-
HaHCOM. B 3TOM f Takxe BUXY OTJIMYMe ONBITOB MapKOHHU IO CpaB-
HEeHHUIO C HallUMU.

Ha npunaraemoM d4epT. 7 yKa3aHa cXemMaTH4yeckKasd Kapra
MECTHOCTH, T[ie IPOU3BOAUIUCH ONBITHI MapKOHU, KOTOpbIE
BeJUCh TaKXe Ha Mope. Ha kapTe moka3aHbl MecTa IpuboOpoB
MapKOHU U pacCTOAHUSA. DTO HaUbOJbIlee PACCTOSHUE ONBITOB
Mapkonu.

ITpuc roBOPHUT, YTO OH, yBeIN4MBAs pa3Mepbl BUOPATOPA, JOCTUTA
6OJBIINX PACCTOSHUH, 10 14 KMIOMETPOB. 371eCh e yKa3aHbl YepTaMu
MecTa onbITOB [Ipuca ¢ mapaielbHbIMU IPOBOJHUKAMU.

BoT Bce, 4T0 OBIJIO 10 CHX HOP OMYOJIMKOBaHO MapKOHH.

CpaBHUTeJIbHBIE Pe3yJIbTaThl U UCTOPUSA HALIUX OIBITOB U ONBITOB
MapKOHH yKe Tenepb IM03BOJAIT MeYTATh O AaJbHelIleM Pa3sBUTUU
3TOrO Jles1a ¥ O IPaKTU4eCKUX NPUMeHeHHUAX ero B BOGHHO-MOPCKOM
Y BOEHHOM JleJie Ha Cylle, a TakXXe B IOMOIIb Masg4YHBIM CBETOBBIM U
3BYKOBBIM CHAT'HAJIaM, TaK KaK 3JIeKTPOMAarHUTHBIE BOJIHBI He 33/I€PKU-
BAIOTCS HU TYMaHOM, HU Oypeil.
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Tenepb ocTaeTcs TOJIBKO IEMOHCTPUPOBATH TPUOOP B CBA3U C TeJle-
rpa¢oM. Bompoc cocTouT TOIBKO B IOAOOpe 3eMeHTOB, BUOpATOpa,
MOJIOTOYKA, COIIPOTUBIIEHUsI 0OMOTOK Tesierpada u T. 1. Bce 310 Hazi0
nonobpatb. Beskas BOJIHA ZieaeT TOYKY Ha TeserpadHON JieHTe, HO
OZIHUMM TOYKaMH JIEHCTBOBATb HeJb3sl, HAJO YTOObI BHOpATOp [ei-
CTBOBaJ nepuogudecku. 5, 10, 15 Toyek nafyT 4epTy, ¥ CUTHAIM3AIHA
CTaHOBUTCS BO3MOKHOIO.

3mech cobpaH mpubop ans TenerpapupoBaHud. CBA3HOU Tele-
rPaMMBbI Mbl He CyMeJIY [I0C/IaTh, IIOTOMY YTO Y HAac He ObLJIO IIPaKTH-
KU, BCe JleTajii TPUOOPOB HYXKHO ele pa3paboTars.

B 3akiy04eHue ocTaeTcs CKa3aTb, YTO CJIMUIIKOM JIeTKue IepBble
IIary B 9TOM Jiejie MO3BOJIAIOT HaZlesATbCA U Ha 3HAYNTeJIbHbIE YBeJIu-
YeHUs pacCTOSIHUM.

Ha npunaraemoMm 4eprt. 7 yKa3aHa cXeMaTH4ecKass KapTa MeCTHO-
CTH, T NIPOU3BOAUIINCH ONBITEI MapKOHU, KOTOPbIE BEJIUCh TAKXKe
Ha Mope. Ha kapre moka3aHbl MecTa Ipu60poB MapKOHHU U PaccTos-
HUS. DTO HarbOJIbIlIee PACCTOSIHKE OTMBITOB MapKOHH.

I[Ipuc roBOpHT, 4TO OH, YBeJNYMBasi pa3Mepsl BUOpAaTopa, AOCTH-
ran GOJIBIIKUX PAaCCTOSIHUMN, N0 14 KUIOMETPOB. 371eCh Xe yKa3aHbl
yepTaMu MecTa onbITOB [Ipuca ¢ mapaienbHbIMYU IPOBOAHUKAMU.

BoT Bce, 4TO 6BIJI0 10 CUX OP ONMy6JIMKOBaHO MapKOHH.
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CpaBHUTeJIbHBIE Pe3yJIbTAaThl U UCTOPUS HAIIKNX OIBITOB U OIIBITOB
MapKoHH yxe Telepb MO3BOJISAIOT MeYTATh O flaJibHelIeM Pa3BUTUU
3TOTrO Zieia U O IPaKTUYeCKUX NPUMeHeHUAX ero B BOBHHO-MOPCKOM
Y BOEHHOM ZieJie Ha Cylle, a TaKXXe B IIOMOIIb MasgYHbIM CBETOBBIM U
3BYKOBBIM CHTHAJaM, TaK KaK 3JIeKTPOMAarHUTHbIE BOJHBI He 3ajiep-
’KUBAIOTCS HU TYMAaHOM, HU Oypeit.

Tenepb ocTaeTcs TOJIBKO A€MOHCTPUPOBATh NPUOOP B CBA3U C Te-
nerpadoM. Bonpoc cocToUT TOIBKO B MO00pe 371eMeHTOB, BUOPATO-
pa, MOJIOTOYKA, CONPOTHBIEHUs 06MOTOK Teserpada u T. a. Bee 310
HaJi0 no06path. Besikas BOJHA Jle/laeT TOYKY Ha TesnerpadHOM JieH-
Te, HO OJHMMU TOYKaMHU JIeHCTBOBATh HeJb3sl, HaZlo YTOOBI BUOGPATOD
IelCTBOBAJ Nepuogudecku. 5, 10, 15 Touek AafyT 4epTy, U CUTHAIU-
3aLus CTAHOBUTCS BO3MOXKHOIO.

3mech cobpaH mpubop ansA TenerpapupoBaHus. CBA3HOU Tele-
rpaMMBbl MbI He CyMeJIU N0C/IaTh, IOTOMY YTO Y HAac He ObIJIO IPaKTH-
KU, BCe JieTaii MPUBOPOB HYKHO elfe pa3paboTars.

B 3akioueHre OCTaeTcs CKa3aTh, YTO CJIMIIKOM JIerKHe IepBble
IIary B 3TOM fieJle O3BOJIAIOT HaZlesIThCSA U Ha 3HAUYUTeJIbHbIe YBeJH-
4eHHS PacCTOSTHUIL.
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9. ITrokpere
O repiieBoii Tenerpaduu 6e3 MPOBOAOB
C panvoOKOHAyKTOpOM BpaHiu
U npucnocobaenusimMu A. ITomosa
u 9. llokpere!

..5l He omuchIBaw 3KCIepuMeHTOB I'epua, MOKa3bIBAIOMIUX, YTO
3JIeKTpUYeCKHUe BOJHBI MOI'YT IPOHU3bIBATh U30JUPYIOLKE CPEJBI,
YTO BIIOJIHE BO3MOXXHO IIOJYYUTh UX OTpa)keHUsd, IpeoMIieHue,
nHTepdepeHuIo U AUPAKIUIO, YTO MOXHO OCYIIECTBIATH OJNAPU-
3aLMI0 NPAMOJMHENHYI0, JJJIUITHYECKYI0 U KPyroByo. MX crmocob-
HOCTb PaCIpOCTPAaHATHCA B IPOCTPAHCTBE O3BOJIAET HAM IPUNATH K
OecnpoBoJIOYHOMY Tesierpady, ocyiiecTBieHHOMY B 1895 . pycckum
yueHbIM IpodeccopoM ITONOBBIM, a 3aTeM B TaKUX Ke YCIOBUAX B
1896 r. MapKOHM; U TOT U APYTOW UCIONb30BATH TPYOOUKY C OMUJI-
KaMH Hallero cooTeyecTBeHHUKa npodeccopa Bpannu, koTopas co-
cTaBysgeT HeOOXOAUMBIHM 3JIEMEHT /I AaHHOTO MPAKTUYeCKOTO UC-
[0JIb30BaHUSA 3IeKTPUIECKUX BOJIH...

[Ipubop, onucaHHbIi U MOCTPOeHHBIH B 1895 1. mpodeccopom
A. TIOTIOBBIM, ...0bLJT IPUMEHEH AJS preMa 3J1eKTPUYecKrX BOJIH,
BO30yXZaeMbIX aTMOCpepHBIMU pa3psAnaMu, U JJs Nepeadd Ha
Gonbuive PacCTOSHUSA TeserpapHBIX CUTHAJIOB, PETUCTPUPYEMBIX
npueMHuKoM. HauuHas ¢ 1895 r., r. IlonoB B cBOux 1'[y6JII/IKaLII/IHX
¥ B coobmeHusx PoccuiickoMy Hay4HOMY 00IecTBY IOKa3aj, YTo
ero amnmapar MOXeT ObITh IPAKTUYECKHU UCIIOTB30BaH BO GJioTe s
nepezayu CUTHAJOB Ha Gosblnve paccTOSiHUSA. YTOOBI MOBBICHTH
YyBCTBUTEJbHOCTD anmnapara, [IonoB coeguHAN OJUAH U3 3JeKTPO-

1 [Hoxnad na 3acedanuu Dpanyyscxozo Qusuueckozo obuecmsa, 21 ansaps 1898.

Séances de la Société francaise de physique, Année, 1898, pp. 51-61. (Séance du 21 janvier
1898). Pucynxu 6 Hacm. cO0opH. He npudoosames].
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0B PaAMOKOHAYKTOPOB BpaH/u ¢ ©301MPOBAHHON MeTaITYeCKO#
IIPOBOJIOKOM, YKpPeIJIeHHO# Ha KOHIle MadTbl, APYroil 3JeKTPOx
COeIMHSAJCSA C 3eMJIeld. DTa CUCTEMa MOXeT ObITh MCIOJIb30BaHA U
ans BubpaTopa co chepuuecKUMH MOBEPXHOCTAMU. B o6oux ciy-
4asix 06a 3TH NPOBOJHMKA CYKAT IJTeKTPUUECKOI eMKOCTbIO, KaK
1 yKe 006 3TOM CKa3aJ BBIIIe.

V301MpOBaHHbIM NPOBOJHUK NPHUEMHOrO ammapara SBIseTcs
yJaBiuBaTeNeM 3JIEKTPUYECKUX BOJIH, M3JIyYEHHBIX B MPOCTpPaH-
CTBO; y lepe/laTuMKa JXe OH ABJIsAeTcA u3nydaresneM. Mx obmas aiu-
Ha MOXXeT NO6UPaThCs U MEHAThHCS CO0OPAa3HO C MPeoj0JieBaeMbIM
pacctostHueM. [ ABOMHBIX CTAHLUI C IOMOIIbIO MepeKIIYaTess
Mad4Thl IOMepeMeHHO BBIMOTHST 00e 3T QYHKIUU.

Kak serko ybemuTbcs MO dYepTeXaM CXeM, 3TH NPOBOAHU-
KA He HMEIT COeJMHEHUsS C 3JIeKTPOMAarHUTaMH ammnapara, B
MPOTUBOIOJIOKHOCTh OOBIYHOM Teserpapuu, rie 3eMJisi CIYKHUT 00-
paTHBIM NTPOBOZIOM /JIsl IMHEHHOTO TOKa, TPOTEeKAIoLIero mo o6MoT-
Ke 3JIeKTPOMarHuTa.

MBI Tenepb 3HaeM Bce OTZeJIbHbIe YaCTH, COCTABIAIONINE CUCTEMY
Teserpa¢pupoBaHus 6e3 MPOBOJOB, N306PETEHHYIO M IPUMEHEHHYIO
[TonoBbIM. YITaK, 371eKTpUYeCKUe BOJHBI, BO30Y)XA€HHbIE HCKPOBBIM
BHODPATOPOM, CJIYXXAUIMM [epelaTYuKOM, JOCTUIAIOT PaAUOKOHAYK-
Topa BpaHiM, KOTOpbI CTAaHOBUTCA HPOBOJHMKOM. B pesynbraTe
3TOTO LieNb C BKJIIOYEeHHBIM B Hee PeruCcTPUPYIOLIM IPUeMHBIM peJjie
3aMbIKaeTcs. B TO xe BpeMs aBTOMaTH4YeCKH MaJleHbKUI 371eKTpH-
YeCcKUil MOJIOTOYEK BCTPSAXMBAET ONUJIKHM PaJHMOKOHAyKTOpa. B pe-
3y/IbTaTe 3TOr0 HPOBOAUMOCTb TPYOKH C MOPOLIKOM HCYe3aeT U Bce
BO3BpallaeTcsl B epBOHAYaJbHOE COCTOSIHKE, TI0KAa HOBAs BOJIHA He
JIOCTUTHET YyBCTBUTEIbHOMN TPYOKH.

sl omuuly Termeps anmnapaThl, KOTOPbIE S UMeI0 YeCTh BaM IIpefcTa-
BUTH U KOTOPbIe OTJIMYAIOT HEKOTOPbIe TPAKTHYECKU BaXKHbBIE yCO-
BepIIeHCTBOBAHUSA, CAeaHHbIe MHOMW0. Kak u Bce TesnerpadHsle am-
napaThl, OHM MMEIOT MepeaTyuK 1 MPUeMHHUK.

IlepefaTYUK COJEPKUT MHAYKIMOHHYH KaTymky Pymkopda,
ZI0CTATOYHO MOINHYIO, €CJM OHa JOJKHA paboTaTh Ha Gojbliue
paccrosiHus. Mogenb, <...>, KOTOPYI0 s CO34aj, MOPTaTHBHA. B
MepPBUYHO [leny MHAYKTOpPA HaXOAUTCs BUOPATOP MJIU MpephiBa-
TeJib HeMPephIBHOTO /eCTBUS, B 3aBUCUMOCTU OT MOIIHOCTH WH-
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3. IIOKPETE

OYKLUOHHOM KaTymKuU. TOT, C KOTOPBIM 51 3KCIIEPUMEHTHPOBAJ U
KOTOpBIH A mpencraBusn O6mecTBy, 3afeiicTByercss MoTopoM. Ero
paboTa He OCTaBJseT XeJaTb HUYEro Jy4lIero B CMbICJIe Peryusp-
HOCTHU U cKopocTH. CrenuaabHON PyYKOU MaHUNYJAATOPA MPOU3-
BOZAATCS JJIMHHBIE ¥ KOPOTKHE pa3pAbl.

BaTtapes akKyMyJATOPOB BbIpabaThIBaeT 3J1eKTPUYECKHUH TOK,
KOTOpPBIY TepUOANYEeCKU [UPKYIUpYyeT B UHAYKTOpe. IMeHHO 3Ta
37eKTpUYecKas dHeprus, onpejieleHHOM MOIIHOCTH, HO Halps-
’KeHUeM BCero B HeCKOJIbKO BOJIBT, IpeBpalaeTcs BO BTOPUYHON
06MOTKe M3 TOHKOW NMPOBOJIOKM U XOPOUIO M30JMPOBAHHOH OT
MepBUYHON 0OMOTKH, B BBHICOKOE HAIpPsiXKeHHe, IPEBOCXOAAIIee
200 000 6 nns kaTymwky, purypupytomeid B onbsiTe. OHO MO3BO-
JIeT MOJYYUTh UCKPBI OONbIIEN ATUHBI, KOTOPble TaK U OPBI3-
KYT Mexay cbepaMu pa3pAAHUKA. ByneT mojse3HbIM OTMETHUTD,
4TO TOCJe 3TOi TpaHchopMauuu 3JeKTpUdecKas dHeprus BbI-
COKOTr'O HamnpsXeHUA He MPeBOCXoauT 60 ém unu npumepHo '/,
JIOMAaJAHOU CUJTIBI.

BubpaTtop CKOHCTPYyHPOBAH COTJIACHO [JaHHbIM mpodecco-
pa Puru, HO 3Ta MoAesnb MO3BOJIAET MOJYUYUTh IHUPOKYIO pery-
JUPOBKY JJUHBI UCKpP, HAYMHAA ¢ KOHTakTa cdep, a Takxke Ha-
6M0/1aTh 3TU WCKPBI BHYTPU COCYZAa, €CIM OHM NMPOCKAKMBAIOT
B M30JIMPYIOIIeN XKUAKOCTH, KaK 06 3TOM ObIJIO CKa3aHO BhIIIE.
BubpaTop ¢ TpemMs mapamy, KCIOJNb30BAaHHBINA T. JIogxKeM W
r. bose, fan xopomue pe3yabTaTsl. ICKpOBBIE pa3pAAbl, KOPOTKHE
WY ANUHHBbIE, IPOU3BOAATCA PYYHBIM MaHUNYJIATOPOM U JAIOT
37eKTpuYecKre BOJHBI, KOTOPble BO3eHCTBYIOT Ha PacCTOSHUU
Ha IpUeMHUK.

IIpueMHUK COLEPXKHUT:

1. Pagunokouaykrop bpaHau ¢ aBTOMaru4ecKuM BCTpSAAXMBATe-
JieM, PaclojIOKeHHBIM, KakK y ITonoBa. Mos Mozesnp He COZepXUT
CTeKJIIHHOUM TPyOKU, U BHYTpeHHUE LUUJIMHADPBI, MeX/y KOTOPHI-
MU HaxXoAATCsA ONUJKHU, UMEIOT peryasatop. baarogapsa KOHCTPYK-
LMY 3THX YYBCTBUTENbHBIX TPYOOK ZeiiCTBHe BHEIIHEro BO3yxa
Ha MOPOIIOK MCKJIIDYEHO, TOYHO TaK XKe KaK He TpebyeTcs U ero
B0306HOBJIeHMe B TPy6OKe. DIEKTPOABI PAAUOKOHIYKTOPA, KaK 3TO
OBbIJIO CKa3aHO, COeJUHEHBI C U30JUPOBAHHBIM IPOBOIOM (TIpUEM-
Huk [TonoBa) u c 3eMeil.
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O rEPLIEBOY TEJIETPA®UU BE3 IPOBOZIOB

2. TenerpadHoe pesie BBICOKOM YyBCTBUTEJBHOCTH. SI yKas3bIBal,
4TO raJibBAHOMETPHYECKOE PeJie MOKeT ObITh UCIIOIb30BAHO C YCIIEXOM
Kak peJie, IpUBO/slilee B IeliCTBHe 31IeKTPOMAarHUThI Kak CaMOr'o peru-
cTpaTopa, TaK U BcTpsixuBarens. YToObl u36eXaTh A€HCTBUA UCKD OT
IpepbIBaTesis TOKA, J0CTATOYHO BKJIIOUUTH B Liellb, KaK 5 3TO yKa3bIBaJl
B 1893 r., a1 ManeHbKUI BOJIbTMETP, UM CONPOTUBJIEHHE, UJIU KOH-
ZeHcaTop U T. . PeocTaT oT BobTMeTpa C NJIaTUHOBLIMU CTEPKHAMU
ZlaeT XOpoIIue pe3yabTaThl.

3. IlpuemHuk-peructparop. Kak A yxXe rosopui, IpUEMHUK,
KOTOpBIN 5 MOCTpOuJ, JelcTByeT aBToMaTuyecku. OH I03BOJAeT
ynpa3aHuTh Tesnerpaducra nmpu 6ecrpoBOJOYHOM IpUeMe reples-
CKUX BOJIH. DTO UMeeT OOJIbIIOe 3HaYeHUe, U BBl cCaMU ybeuTech B
aToM. IIpueMHUK 6iarozaps 6OJBIIONW YYBCTBUTENBHOCTU PafHO-
KOHJyKTOopa BpaHnu MoxeT perucTpupoBaTh BCe 3JIeKTpUUecKue
BOJIHBI, CIIOCOOHBIE BO3/eCTBOBATh HAa 4yBCTBUTENbHOCTb TPYO-
KM 7la’ke TOTZa, KOTZla 3TU BOJHBI aTMOC(EPHOTO MPOUCXOXKAEHUS.
O6bIuHOe yyacTue Tejerpaducra CBOAUTCH K Pa3BepThIBAHUIO OY-
Ma’kHOH JIeHTHI IPU Ka’KJJOM BbI30Be ¥ K OCTaHABJIMBAHUIO ee, Korza
BOJIHBI [TepPecTaloT MOCTyNaTh.

CrenaB MpueMHHUK aBTOMAaTUYeCKUM, 51 yCTPaHUJ 00s3aTesbHOe
yuacTue TeserpaducTa s perucTpalluy CUrHanos. IIpueMHUK caM
pasBepThIBaeT Gymary, Korja IpuxoAsT BOJHbI, U OCTAHABIIMBAET ee,
KOT7la BOJIHBI TI€PeCcTalT NOCTynaTh. [Ipo6esbl OTAENAIOT KaXAYIO
fleneny ¥ KakKAbI{ IpueM BOJH. [1is Tesnerpaguu 6e3 IpoBOZOB pa-
JMOKOHIYKTOP CO BCTPSAIXUBATeJeM BO30YKAAIOTCS 3JIeKTPUIECKUM
pesnie. OHM BIIOJIHE YIOBJETBOPAIOT YCJIOBUAM NpreMa: 4TeHue Cur-
HaJIOB MOXeT IPOM3BOAUTHCSA Ha CIYX C IOMOIIbIO IOPTaTUBHBIX all-
IapaToB. DTa IPYIa MPH XeJaHUKU MOXeT ObITh COelMHEHa TaKXe
C TIOPTaTUBHBIM, HE3aBUCHMBIM [IPHEMHUKOM-PErUCTPATOPOM. DTH
NOpTAaTUBHBIE allapaThbl, MepeJaTYUK U NPUEMHUK CO CTepKHeM
MauThl, MOTYT OBITH IIOMEI[eHbI B OOBIYHBIX TeJerpadHbIX MOBO3KAX
UJIM Ha aBTOMOOUIIAX.

PaccTosHud, [OCTUTHYTHIE B IIePBBIX ONbITax I. ITonosa, cocrasius-
mu: 1500 wm, 3aTeM 5 km HaZ MOPEM C BEPTUKAJIbHOM U30JUPOBAHHON
poBOJIOKOW 18 M BeicOTON. PaboThl IlomoBa HU pa3y He mpephiBa-
nuck. I. MapKkoHM NONy4n JaAbHOCTH: 5, 16 1 23 xm ¢ MadTaMu B 25,
30 u 36 M BBICOTHI; IPUMeHeHHbIe alllapaThl UMeJld MOIIHOCTh TOR
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3. IIOKPETE

)Ke BEJIMYUHBI, KaK U Te, KOTOPBIE 51 UMeJl YeCTh BaM IMOKa3aTh. DKC-
TIepUMEHTHI TOKA3bIBAIOT, UTO 3TH PACCTOSTHUS MPAKTUYECKU CMOTYT
OBITH IpeB30ieHbI 6e3 MPONOPLMOHATBHOTO YBEJIMYeHUs BBICOTHI
BepPTUKAJIbHBIX IIPOBOJIOB.

He cnenyer nymarb, YTO 3TH MHTEpECHbIE SKCIIEPUMEHTHI IPU-
BEAYT K TOMY, 4TO repueBcKuil Tenerpad 6e3 MpOBOLOB 3aMEHUT
OOBLIYHBIM 3JIEKTPUYECKUI U onTHYeckuil Tenerpad. Ho Ha ocHOBa-
HUY NPUBeIeHHBIX TaHHBIX MOXXHO IIPe/IBU/IETh, KAKYI0 TOMOIIb OH
MOJXXET 0Ka3aTh /I CBA3M MEX/y CyAaMu U Geperom, Ajis MasiKoB,
ISl CBSA3U MeXAy OeperoM u GAMKANIIMUMU OCTPOBAMHU, IJISi OT-
ZeNbHBIX IOCTOB HAMNX aQPUKAHCKUX U a3UATCKUX KOJIOHUH, s
TEKYIIMX BOEHHBIX CJYKO U CIyX0 3KCIIJyaTalluu U T. 1.

MoXHO BUZeTb, YTO HOBasA cucTeMa TejerpadupoBaHus He Oy-
ZeT UMeTh He/JOCTAaTKa B IPAKTHYeCKOM IIPUMEHEeHHH.

JucTaHUMOHHBIA 3¢GdeKT, XapaKTepU3YIOMMUN TepreBCKUH
Teserpad, CBA3aH ¢ MpUMeHeHUeM BecbMa C1aboi 31eKTPHUIecKon
sHepruu. BpaHiu mokasas, 4To 3Ta IHEPTUs MOXKeT ObITh yCHUIeHa:
barapes Goyee YeM M3 /IBeHAALATH aKKYMYJIATOPOB MOXeET ObITh
BKJIIOYEHA B L[eNb C MOIIHBIM PaJMOKOHAYKTOPOM; B pe3yJbTaTe
cuJia TOKAa B TaKOW Ienu Oy/neT u3MeHSAThCS OT HyJsA A0 15—20 a
VMMEHHO B TOT MOMEHT, KOT/Jla OIMJIKK B TPyOKe CTAaHOBATCA NPO-
BOJHUKOM IO/ ZlefiCTBMeM HCKpHI. BBess B Ilelb 37€KTPOMAarHuT
(mpeacTaBasoOmuUA coO0W pejie AJsi CUIBHOTO TOKA) BMeCTe C Of-
HUM U3 MOMX MaJIeHbKMX PaJUOKOHAYKTOPOB, CTAJI0 BO3MOXHBIM
NOJIy4YaTh BeCbMa CUJIbHOE AEWCTBHUeE, KAaK TOJBKO Ha PAaCCTOSHUU
BO30yXK/laeTcsl MCKpa: IKOPh 3JIEKTPOMAarHMTa 3aMbIKaeT TOK OT
CUNIBHOU 6GaTapen aKKyMyJlfATOpoB. OTHPaBHBIM MOMEHTOM [JIfl
IelCTBUSA CyXaT BCeTa 3JIeKTpUYecKre BOJHEI, TOCTaHHbIe B IPO-
cTpaHCTBO. ITaK, 1 MOTYy BOCIIPOM3BECTH IIepe]] BAMHU:

HaKaJIMBaHMe JJIMHHOW MeTaJJIn4eCcKON IPOBOJIOKH;

IIyCK MOIITHOTO 3JIEKTPUYECKOT0 MOTOPa;

BBeJIeHUE B IECTBYUE CUJIBHOTO 3JIEKTPOMAarHuTa;

3a)XKUraHue JaMIIOYKY HaKaJUBaHUS;

B3DbIB KaICyJ MUHBI.

TakuM 06pa3oM, ¢ MOMOIIbIO pesie MOXHO MCIIONb30BaTh B 3a-
BUCHMOCTH OT 0OCTOAITENLCTB U XejnaeMoro 3¢gdexra MOIHbIE T0-
TOKU 3JIEKTPUYECKOI IHEPTUU.
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O rEPLIEBOY TEJIETPA®UU BE3 IPOBOZIOB

51 HaZlelCh, TOCMOAA, YTO CyMeJT BaC 3aMHTePeCcoBaTh U MOKa3aTh,
4TO Haima (paHIly3CKas MPOMBINIJIIEHHOCTh M, B YaCTHOCTH, MOe
NpeAnpUsATHEe He 3aBUCAT OT WHOCTPAHHOU MPOMBIIIIEHHOCTH. S
MOCTapajcs TakXKe MCKIIYUTh B 9TOM COOOIIEHUH BCE MHOCTPaH-
Hble TEDMUHBI, TaK KaK GPaHIY3CKHIi A3BIK JOCTATOYHO GOTAT, YTO-
OBl HaliTu moAxozsAmue cioBa. S 6iaromapio Bac, rocmoja, 3a 6ia-
rOCKJIOHHOe BHMMaHHe, KOTOpPOe Bbl MHe yaenuiu. §I Grarogapio
Mmoero uHxeHepa r. Poxxe (Roger) 3a ero momMoiipb npu moaroToBKe
AKCMEPUMEHTOB, KOTODbIE sl BOCIIPOU3BEJI [IepeJi BAMHU.
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B. @. Bacunbes, A. C. ITonos, I1. H. Pei6kuH
Otuet Komuccuut 06 OMbITaxX 3/1€KTPUYeCKO CUTHATIU3AIIH
6e3 MPOBOHUKOB, TPOM3BeIeHHBIX HA MUHHOM OTpsizie
B KamnaHuw1897 r.

2 nexabpsi 1897 .

B Teyenuie 3uMbl 1896,/97 I. ObLTH NOJTy4eHbI M3BECTUS 00 OIBITAX, PO-
M3BOIMMBIX B AHrMKM Mapkonu u IIprcom Hap TenerpagupoBaniem Oe3
NPOBOJHYKOB, IIPHUYEM CYIIHOCTb 3THX OIBITOB TIIATENIBHO CKPbIBAJIACh.
Mexny TeMm, emme B 1895 1. B MUHHOM ouilepcKOM KJacce mperofiaBare-
sieM A. C. TTomoBbIM GbIT CKOHCTPYHPOBaH MPUOOP, AAMOIINIA BO3MOXXHOCTb
ZleJIaTh CUTHAJIBI 371eKTPUYECKIM 3BOHKOM Ha paccTosTHUU. OIBITOB B 60JIb-
110M MaciTabe ¢ HUM He ObUI0 IPOU3BEJIEHO, HO TEOPEeTUYeCKH MOYKHO ObLIO
OXWZIaTh, YTO HEKOTOPbIE M3MEeHEHHs B PUOOpax AaZyT BO3MOXKHOCTD J10-
CTUTHYTh CUTHANIM3alMy HA PAaCCTOSIHUSA, JOCTATOYHbBIE [Tl MPAKTUYEeCKUX
TIPUJIOXKEHHI 3TOTO Crocoba, Mpy MeperoBopax MeXxIy CyaaMu, XOTs Obl
CTOAIIMMY Ha pelifie NIy UAYLIMMU B 3CKaJPEHHOM CTPOIO.

BecHoit 1897 r. B KpOHINTAATCKOI raBaHU ObLTH TIPOM3BENIEHBI OMBITHI
¢ npubopamu, AJIs STOTO CIEUaNbHO MOCTPOEHHBIMY, /IaBIINE B Pe3Yb-
TaTe BO3MOXXHOCTb YCTAHOBUTB CUTHAIM3ALIMI0 HA PACCTOAHUM OK0J10 300
caxxeHell MexJy KpeiicepoM «Poccusi» u «Adpukar», a TaKxe HEKOTOPbIE
NaHHbIe /IS PellleHus 3a/1a4k 06 YBeJTNYeHNH PaCCTOSTHUS CUTHAIM3ALHH.
[Tosb3ysich pe3yJibTaTaMK 3TOTO OMbITAa OTYACTH HAa OCHOBAaHWH Jlabopa-
TOPHBIX UCIBITAHUH, OTYACTH HA OCHOBAHUY TEOPETHIECKUX PabOT, OTHO-
CAMIMXCS K 3TOMY BOIIPOCY, OBUTH 3aKa3aHbl IPUOOPBI /17151 JIETHUX OMbITOB
Ha MUHHOM OTpsZle Ha CPeZICTBA, aCCUTHOBAHHBbIe MOPCKUM TeXHUYECKUM
KOMUTETOM. JIJIsi UCTIbITAHUE 3THX PUOOPOB ObLIa Ha3HAUYeHa KOMUCCHSI.

Cawmbiii crioco6 TesterpadrpoBaHusi 6e3 MPOBOJHUKOB TI0 CYIIECTBY CO-
TIePXKUT [IBa POia TPUOOPOB: UCTOYHKK JIEKTPUIECKUX BOJH, TaK Ha3bIBa-
eMblii BIOPAaTOp, B KOTOPOM IPOMCXOAAT Pa3psAzibl BeCbMa CUIIbHON Pym-
KOppOBOIi crivpasyt, ¥ Tpubop, 0GHAPYKUBAIOIIHIA 3IEKTPUIECKYIO BOJIHY
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Ha PacCTOSIHUM, eC/Y TaKOoBas JOCTUTHET BepTUKAIbHOTO TPUeMHOTro Mpo-
BOJIHMKA, BeZlyllero K npubopy. Besikuil oTnenbHbIN pa3psz B BUOpaTo-
pe BbI3bIBaeT 3aMbIKaHUe TOKa MeCTHOW GaTapey B IIPHEMHOM arnapare;
TaKUM 00pa30M MOXKHO IepeniaBaTh TOYKH a30yku Mopse. [l BO3MOX-
HOCTH TejterpadrpoBaHusi 06BIYHON a36ykoil Mop3e (TOUKH, TUPE) HyX-
HBI €llle BCIIOMOraTesIbHble IPUOOPDI, HAa CTAaHIIUU OTIPABJIEHUs 0COObIH
npepoIBaTenb sl JedictBus PyMkopdoBO# crvpany, JAlOmui psaz pas-
PSZIOB, CIIEAYIOIMX PUTMUYECKH, YTOObI COCTABUTH HAa IPUEMHOU CTAHIIUK
U3 NYHKTUPHOM JIMHUK [JIMHHbIe ¥ KOPOTKHUe 4epThl, a AJsd CTaHLUHU II0-
JlydeHHst — HY)KHBIN TelerpadHbIi anmapar, 60siee 4yBCTBUTEIbHbII, YeM
CyLIeCTBYIOLIUH B IPAKTUKE, C JIEHTOH, MeJ[JIEHHO UAyIeid, TaK KaK CaMblii
croco6 BO30YKIeHNs 37IeKTPOMarHUTHOW BOJIHBI TPeOyeT, 4TOObI OTHeNb-
Hble IMIYJIbCHI CJIefI0BAH APYT 3a APYroM He CIMIIKOM 4YacTo. Jlid paspa-
GOTKM BOTIPOCA Ha MepBbIi MJIaH ObLIX TTOCTABJIEHbI CIEAYIONIMe 3a1a4H:

1. YBenuuuTh paccTosiHUe, Ha KOTOPOM MOXHO IIOCBLIATh CUTHAJIBL.
DTOro MOXHO [IOCTUTHYTh AIByMS CPeACTBAMU: yBeJUdeHneM MOIIHOCTH
WCTOYHMKA BOJIH M yBeJIM4YeHeM 4YyBCTBUTEIBLHOCTH IpHeMHuKa. Jlabo-
paTOpHbIE OINBITHI MUHYBIIEN 3UMBI AaJi BO3MOXXHOCTD YBEIUYUTh IyB-
CTBUTEJIbHOCTb NIPMEMHUKA B 5-6 pa3, U TaK Kak JajibHellllee yBemnde-
HYe 9YBCTBUTEILHOCTH MOXKET UMeTh HEKOTOPbIe Hey/I0OHbIe CTOPOHBI, TO
BHMMaHUe ObUJIO HAaNpaBJIeHO HAa YCHJIeHVe SHEePrUy 371eKTPOMArHUTHOM
BOJIHBI; 7IJIf1 3TOTO ObLIM 3aKa3aHbl pa3indHble GOpMbI BHOPATOPOB.

2. OmbITOM Ha/i0 OBLIO HAWTH 13 3arOTOBJIEHHBIX TPUOOPOB KOMOMHALIHIO,
JIAFOIIYIO0 HAMOOJBIIIVE PACCTOSHUS NPABUJILHOTO JIEACTBUS CUTHAIM3ALMML.

3. OnpenennThb CTeleHb MOCTOSHCTBA YyBCTBUTENILHOCTH MPUOOPOB, a
TaK)Ke M3YYUTh HPUYUHBI, 0OYCIOBIMBAOIIME U3MEHEHEe YyBCTBUTEIb-
HOCTH, eCJI¥ OHa Oy/IeT HeloCTOsIHHA.

4. OnpenenuTh BIUSAHUE aTMOCOEPHBIX YCJIOBUH Ha JATbHOCTh U HC-
IPaBHOCTb JIeCTBYS CUTHATH3ALUH.

5. UcneiTaTh feficTBUe MPUOOPOB B CyZOBON OOCTaHOBKE C IIENIbIO
OTIpeZieITh BIWsHWE HAa CUTHAJIM3ALMI0 MeTalJMYecKux yacTedd Ccyz-
Ha, HAWTY HaMBBITOZIHElIIIee TIOMelleH e MTPUOOPOB Ha Cy/IHE U BOOOIIe
OTpeZIeNITh Te 0COOEHHOCTH, KOTOPbIe MOTPeOyIoTCst AJisi MPUOOPOB, Ha-
3HaueHHBIX K yIOTpeOIeHHIO Ha CyAax.

Tak Kak He MMesi IPHOOPOB, IENCTBYIOIINX JOCTOBEPHO Ha 3HAYUTEITb-
HBIX PaCcCTOSHUAX, ObLIO ObI IPEX/IeBPEMEHHO pa3pabaThiBaTh JeTajau
CHCTEMBI, TO Ha BTOPOE MEeCTO ObLIM IOCTaBJIEHbI CIIeAyIONIMe 3a/1a4u:
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6. ITonpo60BaTh MPHUCIOCOOUTH UMEIOIINeCs B PACIIOPSIKEHUU TeJle-
rpadHbIe TPUOOPBI K YCTAHOBJIEHUIO IIOCTOSHHOM CBA3U MEX/Y CyaMH.

7. PazpaboTaTh BCIIOMOraTesibHble IPHOOPHI 1A TeserpagupoBaHus.

8. Bripaborath mpucnocobiieHue AJist MONb30BaHUs TOKOM OT CyZIO-
BBIX JMHAMO-MAaIIVH HCTOYHUKAMY 3J1eKTPOMarHUTHBIX BOJIH.

Jl1s1 peleHus 3a7iad, TIOCTaBJIEHHBIX B MyHKTaX 1, 2, 3 u 4, Ha Gepery
ocrpoBa Tefikapcapy GbLIa yCTaHOBJIEHA CTAHLMSA OTIIPABJIEHNs, a Ha KaTepe,
TIOCTeNEeHHO YZaJIsABLIeMCS OT UCTOYHMKA BOJIH, — IIpUeMHast CTaHLWsA, IpU-
4eM PacCTOsTHYe MeX/Ty TPHOOPaMK MOXXHO ObLIO 3HATh 110 3apaHee PaccTaB-
JIEHHbIM BeXaM, C TOYHOCTbIO 710 10-20 caxxeHell. Ha craHimu oTrnpasieHus
IPOM3BOJMJIOCH TI0 3HAKy (J1aroM ¢ MPUEMHOM CTaHIMY BCAKUE pa3 TpH OT-
TeNIbHBIX pa3psza, CIeAYIOIMUX C paBHBIMY IIPOMEXYTKaMK, a Ha IPHeMHON
CTaHIMY HAOMIOMAIOCh YUCIO 3aMBIKAHMIA TOKA Ha rajbBaHOMeTpe. TakuM
00pa3oM MOKHO ObIIO PELIUTh: Ha KAKOM PAacCTOSHUM (MaKCHMaJIbHOM) BCe
TIOC/IaHHBIE BOJIHBI AIOT MOJHBIA 3 eKT Ha MpreMHOM Nprubope, OT KaKKUX
IPUYMH 3aBUCUT 3TO PacCTOsSHUE U HACKOJIbKO MOXKHO CUUTATh IOCTOSHHBIM
MaKCHMaJIbHOe PaCCTOSIHYE IPY IIOBTOPEHMY OIIbITA B PA3HOe BpeMs KaK IIpU
TOXX/IECTBEHHBIX aTMOCQEPHBIX YCIIOBUSAX, TAK U NP PA3JINYHbIX.

OTU ONBITHI AajX CleAyIoLile pe3yabTaThl.

HauGosnblvie paccTOsIHUSA JJOCTUTAIOTCA YBEJMYEHNEM SHEPIMy BOJHBI
BEJIMYMHA JKe 3TOK SHEPryv OIpesiesiseTcss pa3MepaMy BUOpATopa U JIeiCTBY-
IOIllell Pa3HOCTBIO TIOTEHIMAJIOB, B CBOIO OYepesib 0OYCIOBIMBAeMOI MOIIHO-
CTBIO MH/YKIIMOHHOM CIIMPAJIU U [TAHOM Pa3psiTHOM UCKPbI B BUOpatope. [Tpu
ZIaHHOM BIOpATOpe ¥ IPH IAHHOH JIJIMHE UCKPBI BCer7ia MOMyYaIich OfIHU 1 Te
’Ke MaKCUMaJIbHbIe PACCTOSIHUSA, eCITH COCTOSTHYE IIOrOfIbI ObLIO OIMHAKOBO, YTO
JI0Ka3bIBAJIO OYeHb IIEHHOe CBOVCTBO MPHUOOPOB: IIOCTOSHCTBO YYBCTBUTENIBHO-
CTY [IPUeMHUKA 1 TIOCTOSIHCTBO MOIHOCTH MCTOYHMKA BOJH. JIa/IbHOCTb CUTHa-
JIM3aLUU U3 CPaBHUTENIbHBIX OIBbITOB OKa3ajlach, KPOMe TOT0, YyBCTBUTEILHO
3aBUCALIEH, KAK U CJIENOBAIO OKWZATh, OT BBICOTHI BEPTUKAJIBHOTO IIPOBO-
TTHVIKA, IPUHMMAIOIIIEro BOJIHY Ha CTaHIIMY MOJTy4YeHus curHasia. Hanbosnbimas
JaJIBHOCTb, IOCTUTHYTAs ¢ GeperoBoi CTaHLY, OMeNleHHOH Ha BbicoTe 1 ca-
»KeHU HaJl ypOBHeM BOJIbL, IIPU Ilepefiade Ha KaTep ¢ IPUeMHOI MauTou 4 caxe-
HY, 6bU1a 3 BepcThl Korzia, BIpoyeM, CTaHIKMS OTIPaB/ieHks ObUia OMeIleHa
Ha BeEpXHeM MOCTHKe TpaHcriopTa «EBporas, CTosBIIeM Ha IKOpe, a IPUeMHBbIi
ammapar Ha Kpeficepe «AdpuKay, pUYeM JUIMHA TIPUEMHOM MPOBOJIOKU JI0-
CTUITIA 8 CaXKEeHel, TO PacCTOsTHYe, Ope/iesIAeMOe T10 TIOJIOKEHUI0 «AQpUKI»,
OBbIBIIIEI HA XOZIY, IOCTUTaJIO 5 BEPCT (3 MIJIB).
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CocTosiHMe TOTOAbI MOXKET CKa3bIBaThCA HA J€MCTBUM MPHOOPOB IO
CJIelYIOLIAM IPUYMHAM:

1) T'po3oBble Ty4u 1 ke 06J1aKa, ZaBasi SNEeKTPIYeCcKre Pa3psiibl, CIyXaT
VICTOYHMKAaMHU 371eKTPOMArHUTHBIX BOJIH, KOTOPble MOTYT BbI3BaTh JlefiCTBUE
MPHEMHOr0 IPUOOpa MOMUMO CTAHLMK OTIPABJIEHHS, U TIPH YaCThIX paspsi-
IIax BO BpeMs TPO3bl TeJlerpagupoBaHre HeBO3MOXHO. [TOMIMO Ipo30BbIX
Pa3pszIOB, NIEKTPUYECKe KOJIeOaHMs XOTS M BO3HUKAIOT MHOTZIA, HO CPaBHHU-
TeJILHO PEJIKO, KaK TMOKa3bIBAIOT IBYXJIETHHE HAOIOileH!s Ha MeTeoposioru-
4ecKoil obcepBaTopur JIECHOrO MHCTUTYTA, IPOU3BOAKMBIE Hazl IPHOOPOM,
I0ZIOGHBIM TPUEMHUKY, @ [IOTOMY He MOT'YT MelllaTh CUTHAJIN3aLHH.

2) BiaxxHoCTb aTMOCQEpPBI OKa3bIBaeT HeOIaronpHUsATHOE efCTBIE Ha
M30JIMPOBKY BHOpaTopa U ocnabiser pa3psj, HO 3TO BIHMSHUE BIIOJHE
YCTPAHUMO YCTPOWCTBOM 3aKPBITBIX IPHOOPOB, YTO JIETKO OCYILIECTBUMO.
C npubopamu, 3aroTOBJIEHHBIMH /IJISI OTIBITOB HBIHEIIHETO JieTa, HeJlb3s
ObLI0 BO BpeMs1 IO/ /ielaTh ONbITOB Ha OTKPBITOM BO3/yXe, HO, IOMe-
1asi BUGpaTop BHYTpb pyOku (Ha «EBpoIie»), MOKHO ObLTIO UCTIBITHIBATH
JieficTBUe IPHOOPOB ¥ BO BPEMSI JIOXK/AL.

3) OueHb BaXKHO OBUIO PEINTB, BIUSET JIM COCTOSIHYE aTMOCEepbI (0XK/Ib,
TyMaH U T. I1.) Ha PaclpoCTpaHeHye BOJH, — JJIS1 3TOTO JIe/IajiCh OIBITHI BO
BpeMs IPOJIMBHOTO JIOXK/IS ¥ O4€Hb YaCTOr0 MEJIKOTO JIOX/1s1. OcstabJistomero
ZieficTBYS He ObUIO 3aMedeHO. TyMaHa He GO BO BpeMst OIIBITOB (10 aHIIHIA-
CKVM JJaHHBIM TyMaH He TIPeNsATCTBYeT AefCTBUIO IPUOOPOB).

BrusiHue cy0Boii 06CTAHOBKY CKAa3bIBAETCS B CIIEAYIONIEM: BCe MeTaJl-
JIMYEeCK¥e TpeJMeThl - MadThl, TPyObl, CHACTH — JOJDKHBI MeIlaThb Jiei-
CTBUIO MPUOOPOB KaK Ha CTAHIUK OTIPaBJeHUs, TAK U HA CTAHIIUU I0-
JIy4eHusd, TOTOMY 4TO, IONazas Ha MyTH 3JeKTPOMarHUTHOU BOJIHBI,
OHM HapyIIaloT ee MPaBUJIbHOCTb, OTYACTH IOJ0OHO TOMY, KaK JIefCTBYeT
Ha 0ObIKHOBEHHYIO BOJIHY, PaCIIPOCTPAHSIOLIYIOCS [0 TIOBEPXHOCTU BOJIB,
OpexBaTep, OTYACTH BCJIEACTBUE MHTePpEPeHINH BOJH, B HUX BO30YXK-
JIeHHBIX, C BOJIHAMY FICTOYHYIKA, T. €. BIMAIOT HeOIarompHsTHO.

JL71s1 U3y4eHys 3TUX YCJIOBUI CTAHIIMSA OTIIPaB/ieHUs ObUIa OMellleHa Ha
TpaHcropTe «EBpornas, a IpueMHasi CTaHIUs — Ha «Adppukes. OKa3anoch,
YTO 7711 YCIEIIHOTO JIeACTBUSA MeX/Ty CTaHIMAMY JIOCTaTOYHO, YTOOBI HeIo-
CPEZICTBEHHO MeX/ly BUOPaTOpOM U NPUEeMHON TPOBOJIOKOM He MOMaJaIich
BepTHUKaJIbHble IPOBOHMKY; POBOJHVKY e, paclooKeHHbIe 110 Cocefi-
CTBY, He TIPEISTCTBYIOT. B3arMHOe pacrosoxeHre MpHOOPOB MOXHO OIIpe-
JIeJUTh TaK: HYXHO YT0ObI OT BUOpaTopa ObLia BUIHA MPUEeMHas TPOBOJIOKA.
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Ocrabnsifomee /ieCTBUE MPOMEXYTOUHBIX IIPOBOJHUKOB HEOZHOKPATHO
TIPOSIBJISITIOCH BO BpeMsI OIBITOB. Tak, HAIpUMep, KOI/ia cy/a, CTOSIIMe Ha
SIKOpe, Pacrojiarajiich Ha CTBOPEe MayT, TO HPUXO/IUIOCH IPHEMHYIO IIPOBO-
JIOKY [IepeHOCHUTD Ha 6aK WM Ha I0T, CMOTPSI I10 MOJIOKEHHIO CyaHa.

Hab6monanock Takke BIMsSHNE MPOMEKYTOYHOTO cymHa. Tak, BO Bpemst OflbI-
TOB Mexxzy «EBpomnoii> 1 «Adpukoii» nonazan Kpevicep «JleifreHaHT MIbuH»,
¥ eI 3TO CJTy4aJIOCh TIPY GOJBIINX PACCTOSHKSAX, TO B3aUMOZIEHCTBHE IPHOO-
POB IPEKPALIAIOCh, [IOKA Cy/a He CXOZIJTH C OZIHOM PSIMO# JINHUHL.

ITpu HM3KOM MOJIOXEeHUY BUOPATOpa ¥ IPUEMHHUKA MelllaeT B3auMOziel-
CTBHIO MPHOOPOB U OOPT CyZHA, B YeM MOXXHO OBLTO YOeIUTbCS OMBITOM,
nomernasi pueMHbIi TpUbOpP Ha KaTepe, a BUOpaTop Ha majyoe.

DTH OMbBITHI MPUBOAAT K 3aKJIIOYEHHIO, YTO MPUOOPHI HAZO0 OMEIIATh
TI0 BO3MOKHOCTH BBICOKO.

TTOnBITKY IPUCIIOCOOUTH MMeBIIKecs B MUHHOM oduiiepckoM Kiacce
TesierpadHble annapaThl I0Ka3auy HeCOOTBETCTBYE €ro YacTei ¢ APyruMu
HeoOX0AUMbIMU PUOOPaMH, HO 3Ta YacTh 3a/ja4yl He IpesCTaBIsgeT 3a-
TPyZHEHWH U pelaeTcst 1abOPaTOPHBIMHU ONBbITaMu. 3a/ja4a, IOCTaBJIeH-
Has B IyHKTe 8, TaKXKe TpeOyeT KaOMHETHBIX PaboT.

B KOHIIe MIOHS B ClelMaJIbHbIX JKypHaIax 6bUTH OmyOIMKOBaHbI HEKO-
TOpbIe flaHHbIe 00 orbiTax MapkoHu 1 [puca, MpOr3BeIeHHbIX B AHIJIUH.
Oxasajock, YTO YCTPOEHHbIe MU NIPUGOPHI OBIJIN MO CYLIeCTBY TOX-
JeCTBEHHBI C HAIMMMU, HO B HEKOTOPBIX ZIeTaNAX aHIJIMICKKe Tpubo-
pbI uMetoT oTuure. 1o coam Iprica, MU GbUTH HCIIBITAHBI TAK)KE MHO-
rvie BUIOM3MEeHEeHus], CXOHbIe ¢ HAaKUMU. TaK, B HEKOTOPBIX CIy4asix
OHH [OCTHUrajyu 60jiee 3HAYUTENIbHBIX PACCTOAHUI. [I03TOMY MBI COYIH
BA)XHBIM 3aKa3aTh NPUOOPBI, CJIeysl YKa3aHUSM, MOSBUBLINMCS B JIMTe-
patype, HO 3T NpubOpHI, 3aKa3aHHble HaMu B [leTepOypre, He ObUIH
CBOEBPEMeHHO rOTOBBI (IJIaBHBII U3 HUX GBI OKOHYEH B OKTAOpe), Tak
4TO CPaBHUTEJIbHBIE OMbITHI C HUMHU — JIeJI0 OYyIIero.

BBIBOZIbI M3 OMBITOB MUHYBILETO JieTa MOTYT ObITh Pe3IOMUPOBAHBI B
CJIeflyIOIMX MyHKTAX.

JIerko ZOCTUTHYTOE YBeJIN4YeHHe PACCTOSHUS C IeCATKOB CaXKeHeil /10
2 THICSY — ZaeT HaJieXx/y Ha labHelillee yBeJIUYeHe PACCTOSHUN (110
JINTePaTypHbIM JJaHHBIM, BIIPOYeM IIPOTHBOPEYHBBIM, Ha ONbITaX B MTa-
JINU IOCTUTHYTHI PACCTOSIHUA A0 18 KUIOMeTpOB).

TTpy IOCTUTHYTHIX YrKe PacCTOSIHUSX YTIOTPeOIATh CUTHAIM3ALIMIO HA 3CKa/pax.

IIprMeHeHVe CTOYHVKA 3IEKTPOMATHUTHBIX BOJIH Ha MasiKax B j00aBe-
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HYle K CBeTOBOMY WJIV 3ByKOBOMY CMI'HAJIaM MOXKET CZefIaTh BUVMBIMU MasiKi
B TyMaHe ¥ B GypHYIO MOroy: mprubop, 06GHAPYKUBAIOLIKI H/IEKTPOMAarHuT-
HY!O BOJIHY 3BOHKOM, MOJXET IIPe/yTpenuTh O 6JIM30CTH MasiKa,  TPOMEXKYTKU
Me3K/ly 3BOHKaMU JaJlyT BO3MOXHOCTb pa3uyaTh Masku. HampasieHve mMas-
Ka MOXXeT ObITh NMPUOJU3UTEIEHO OIPEZieNieHO, TI0Jb3ysiCh CBOMCTBOM MauT,
CHacTell 3a71ep)KMBaTh JIEKTPOMarHUTHYIO BOJIHY, TaK CKa3aTh, 3aTEHSTh ee.

Crocob cUrHaIM3aIKK MOXKET JIOIYCKaTh YIoTpedieH e Kak OObIKHOBEHHOM
a30yku Mopae, Tak 1 yriorpe6rieHvie iudPOBOI CHCTEMbI ¥ CUTHAIbHOM KHUTHL

Bce 110 cux nop czeslaHHOe MOXeT paccMaTpUBAaThCsl, KaK IepBblii Iar
B 3TOM HampasyieHuu. [Tpofo/keHre ONBITOB O4YeHb jKejlaTelbHO, TaK
KaK JieTany IpubopoB MOTYT ObITh YCOBEPIIEHCTBOBAHBI TOJILKO MPH I10-
CTOSIHHBIX KOHTPOJIbHBIX UCTIBITAHUSAX.

[l nasbHelIei pa3paboTKY Jiela HeOOXOIMMO YCTPOKCTBO ZIBYX MOCTO-
SIHHBIX TTyHKTOB, MEXK/Ty KOTOPHIMU MOIVIa ObI ObITH YCTaHOBJIEHA MOCTOSIHHAS
¢B#13b. UTOOBI K Ha4aJTy KaMITaHUY Oy/IyIero rosia MIMeTh JIsl UCTIbITaHKSA PaK-
TUYEeCK¥ie IPUOOPbI, HeOOXOIMMO Tereph JKe MPOZIOJHKATh PAbOThI, Ha YTO HyK-
HbI HOBbIe 3aTpaThl. 110 JMTepaTypHbIM JaHHBIM, TaKVe OIbIThI HPOU3BOIATCS
B Hacrosee BpeMs B AHIIMY, Vtamy, TepManiy M ABCTpHY; Ha TIepBOHA-
YaJIbHbIE OTIBITHI B AHITIMH ObUIO M3pacxoioBaHo 600 GyHTOB CTEP/IMHIOB.

IToMuMo mpUMeHeHH# TeserpadupoBanusi 6Ge3 NPOBOAHUKOB, B MOP-
CKO¥ )KM3HU 3TOT CIIOCOO MOXKET U Tellepb UMeTh 3Ha4eHue /s coobe-
HUS MeX/y OTAeNbHBIMU GOpTaMy B YKpPeIJIeHHBbIX paiiOHax, I7ie 4acTo
paccTosHUSA He IIPeBOCXOAAT 5—8 BepCT.

Pacxonpl, npon3BeieHHbIe HA IIpejBAPUTEIbHbIE ONBITHI, HEMHOTO ITpe-
BOCXO/ISIT aCCUTHOBaHHY0 cyMMy (900 py6iieit), U, KOHEYHO, OTIBITHI CTOU-
7m 6bI TOPa3o JOPOXKe, ecyv Obl He T0JIb30BAJIMCh TOTOBBIMU TPUOOpPaMU
MuHHOrO oduiepckoro Kiacca. OnpenesuTs TOYHO HUGPY, HeoOXoau-
MYIO A7 JaJbHeHIMX paboT, He TpeACcTaBiIseTcsi BO3SMOXKHBIM, HO eCii
3a[1aThCs1 YCTPOMCTBOM JIBYX CTAaHIMI, CHAGXKEHHBIX BCeM HeOOXOAUMBIM,
MIOMKMO CpeZicTB MUHHOTO KJlacca, ¥ UMeTh ellle B BUly pa3paboTKy Hpu-
60pOB, IpUYEM TIepBbIe IK3eMIUISPHI Beerza OyAyT CPaBHUTEIILHO JOPOTH.
[ToaToMy HeoOXOAMMBIE CPEACTBAa MOXKHO ompezneauTs ot 3000 mo 4000
py6. (LleHHOCTD OBIBIIKX B fiefie TpubopoB okoso 1500 py6.)*

<..>

[Moamucanu npenonasateib A. ITonos, accuctenT I1. Peibxun, KamuTaH
2-ro paHra Bacunses. ITucemoBozutens bonozosckuil.

1 [2, C. 138-144. Tam xce npuseder ucmounux: {LITABM®, . 440, on. 1, 0. 108, . 48-52. Konus].
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06 omnbITax TejerpapupOBaHUS
6e3 MPOBOHUKOB, TPOU3BENEHHBIX
B KamnaHuio 1898 r. Ha MuHHOM oTpsze’

OmnBITH MPOIMIJIOTO rojja NoKa3aju, 4To Nepejjlada CUTHAJIOB II0-
MOIIMIO 3JIEKTPOMAaTHUTHBIX KOJiebaHUI BIOJHE BO3MOXKHA Ha pac-
CTOAHUAX [0 TPeX MUJb, IO3TOMY B TedyeHue 3UMbI 1897 r. pa3pa-
6aThIBaNUCh MPEUMYIIEeCTBEHHO AeTall COOCTBEHHO TeserpadHbIX
npu6opos. [lonb3ysack cTapbIMK TelerpapHbIMU anmnapaTaMu MuH-
HOTO OQUIIePCKOro Kjacca, yAaJoch CKOMOWHMPOBAThH ZBe TeJe-
rpadHble CTAaHLUU, KOTOPbIe MOTJIM PaboTaTh MOMOIUIO 3JIEKTPU-
4ecKMX KojeOaHUil. HeCKOJbKO HEOOXOJUMBIX JOTOJTHUTENbHbBIX
ONBITOB OBbLIO CllelaHO [0 Hayaja KaMOaHWM MUWHHOTO OTpsizaa
67aronaps co/iefiCTBUIO ero MpeBOCXOAUTENbCTBA [NIABHOTO KOMaH-
nupa KpoHIITaATCKOTO OPTa, Hpe/CTaBUBILIEro JJig ONBITOB KaTep
«PbIOka». B 3TUX ombITax CTAHLUMSA OTHPaBJIeHUS Oblia MOMelleHa
Ha «PbIOKe», KpelicupOBaBIIel 10 MaJIOMY peiifly, a IpreMHble IpHU-
6opbl — Ha MOCTHKeE 3CKa/jpeHHOro 6poHeHocna «IleTponaBIoBCK»,
CTOSBILEro OKOJIO CTeHKU B Cpe/iHell raBaHMU.

I[TepBoii 3a1aueii, KOTOPYIO HY)XHO OBIJIO PENIMTh Ha OMbITE B KaM-
IIAHUIO 3TOTO Tofa, OBLIO YCTPaHEHHe OZHOTO JIOBOJBHO KPYIHOTO
He/ll0CTaTKa, IPOABUBIIErocd B NPOIIJIOM TFOAY, UMEHHO BpenHOro,
3aropakMBaloIlero JelCcTBUA MeTaJlJNYeCKUX CHacTed, MadThl U
TpyOBI Cy[HA, KOT/Ia OHY MONAaZaJy Ha MyTU PaClpOCTPaHeHUS dJIeK-
TPUYECKUX BOJIU. [l aTOro Ha Gepery o-Ba Telikapcapu Oblya ycTpo-
eHa CTaHLUA OTIpaBJieHNs, U3MeHeHHas IIPOTUB NpeXXHero: caMblit
MCTOYHHUK 3JIEKTPUYECKUX BOJH ObLI MOMelieH B Oy/Ke U CBSi3aH C

1[4, C. 9496. Tam xce npuseder ucmounux: {LITABM®, . 421, on. 4, 0. 612, nn. 23-24 06.
Hoonunnux}].
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M30JMPOBAHHON CeThl0 MPOBOAHMKOB, HATAHYTHIX HA MauTax, yCTa-
HOBJIEHHBIX Bo3Jie. [Tof06Has e ceTb OblJa HaTAHYTa Ha Kpelcepe
«Adpuka» depe3 KJOTUKM U IO KOHIIAM peil B /1Ba IapaJJiebHbIX
KOJIbIIA; K 3TOHM CeTH MPUCOeAMHSJICH NPUEMHBINA TenerpadHblid am-
mapar, CTosiBIIMiA B pyOKke. [Ipy TaKOM yCTPOMCTBE CTaHIIMiT mepeiava
CUTHAJIOB y)Ke He 3aBHCeJia OT MOJIOKEeHMS Cy[Ha, TaK KakK IPU BCe-
BO3MOXHBIX OTHOCUTEJIbHBIX IOJIOKEHHUAX ero 3JeKTpudeckas BOJ-
Ha BCTpedaJsia He3aropoXXeHHbIHM, U30IMPOBaHHBIA NPOBOJHUK, CBSA-
3aHHBIN C IPUeMHUKOM. TOJNIBKO OZIHO NOJIOKeHHe 0Ka3aJoCh MeHee
6J1aTONMPHUSATHO, KMEHHO, KOT/la CYIHO ObLIO 06palieHo K CTaHIMK HO-
COM, HO U 3/1eCh OKa3aJI0OCh BpeIHOe BJIMSIHNE COCeIHero IPOBOAHMKA!
HepeAHUI IPUEeMHBIHM IPOBOAHUK, IPOTAHYTHIM CBEPXY MauThl K HOCY
CyZHA, XOTS U He KacaJics HUTZle MeTaJlla CyAHa, HO ObLI 04eHb 611u-
30K K mrary. CeTb Oblya Be3zie y/jajleHa OT MeTalJMYecKUX CHAaCTel
0 KpaitHel Mepe Ha TP QyTa, U IPUEM CUTHAJIOB CTaJl IPOUCXOAUTh
GecripensitcTBeHHO. Ta e caMasi ceTb NPOBOAHUKOB CIIYKUT M JJIs1
OTIIpaBJIeHUS C CyZOBOM CTAHIMU; B TAKOM CJIydae pPa3psAHUK, BO3-
Oyxaromuii KosebaHusA, COeANHAETCS C CeThIO, a IPUEMHBIH amma-
par oTAessAeTCs OT Hee.

[Toce Toro kak Oblyia pemleHa 3Ta 3ajada, ObIM IPOM3BeZe-
Hbl CpaBHUTeJIbHbIe UCNIBITAHUSA Pa3JIUYHbIX BUJOB Pa3psALHUKOB,
pe3yJIbTaT KOTOPBIX GBI OYeHb BaXKeH; 0Ka3aJoCh, YTO caMa CeThb
CIYXHUT XOPOIIMM MCTOYHHUKOM [JI 3JIeKTPUYECKUX BOJIH, a pas-
Mep 1 popMa pa3pAAHUKA yXe He UTPAIOT OOJIBIION POJIH; BMECTO
rPOMO3AKUX BUOPATOPOB 'epria MoXxeT OBITh yIOTpebeH TAKOBOH
e, HO CaMbIX He6OJIbIINX Pa3MepoB. DTO 3HAUYUTEIBHO YIPOLIaeT
YCTPOMCTBO CTAHLMM OTIpaBJeHUs, CBOASA ee TOJbKO K TpeM 4a-
CTAM: MHAYKIMOHHASA KaTylka Pymkopda, He60IbIIO0N pa3psAagHUK
¥ CeTh M30JIMPOBAHHBIX IPOBOJIOK. Ha cTaHIIMK [TONyYeHUS — Ta Xe
CeThb M IpUeMHBIN TeserpadHblit npubop. Bce mpubOpsI ycTaHABIH-
BAIOTCS BHYTPHU PYOKHU, U TOIBKO CETKA U3 IPOBOJIOK OCTAETCS A1
BHEIIHUX ZeiicTBUil. K KOHIly KaMIaHUM OBIJIM YCTaHOBJIEHBI JiBe
TOXZeCTBeHHble CTAHIIMU: OJlHA Ha Kpelicepe «Adpuka», Apyras
Ha TpaHcrmopTe «EBpomna». Takum o6pa3oM, MeXAy 3TUMH CyJaMU
OBIJIO YCTAaHOBJIEHO MOCTOSIHHOE TeyerpadHoe coobIeHue; K 3TO-
My BpeMeHHU Obla yXe JO0CTaTOYHO oOydeHa TesjerpadupoBaHUIO
KOMaH/a, CJIy)XMBIIAas BO BpeMs OIBITOB, ¥ OBIJIO BO3MOXXHO I0JIb-

217



A. C. Tlornos

30BaThCs 3TUM TeserpadoM s oOMeHa CIyXeOHBIMU JleTlelaMu.
C 21 aBrycra no 3 ceHTA6GpPs OBIJIO MepefaHo CTO TPUJLATH MECTh
CNy)XeOHBIX TeJerpaMm, He CYUTasi eXXeJHEBHOI0 oOMeHa Jerelna-
MY UCKJIIOYUTEJBbHO AJg NPaKTUKKA KOMaHAbl. Bo Bpemsa mropma 3
ceHTs6psi Temerpad ocrajcs eJUHCTBEHHBIM CPeACTBOM COoObIe-
HUSA MeX]y CyJlaMH, JeHICTBOBAJ COBEpIIEHHO OeCHpensiTCTBEHHO
¥ 0Ka3aJl YyyBCTBUTeJbHbIE YCIYTU KOMaH e kpelicepa «Adpuka».

PaccrosiHue, Ha KOTOPOM O0OMEH TesierpaMM ObLJI COBEPLIEHHO Ipa-
BUJIEH, OIpefesisieTcss HaubOoJbIIUM PacCTOSHMEM, Ha KOTOpoe yja-
nsnics Kpelicep «AQpuKkas BO BpeMsl YYeHUH, T. €. OKOJIO TPeX MUJIb,
npuyeM HanboJblIne PacCTOSHUS HEOAMHAKOBBI 11 00eUX CTaHIUH,
IIOTOMY YTO Pa3JMYHbI ObLIM BBICOTHI MAayT U CUJIA UHAYKIUOHHBIX
crupasieil Ha 06enx CTaHIUAX.

YTO0 KacaeTcs XeJaTeJbHOI0 YBeJIH4eHus AaJbHOCTHU Tenerpadu-
poBaHMSA 6e3 NPOBOAHUKOB, TO ¥ OIBITHI U JINTEPATyPHbIE AaHHBIE
YKa3bIBAIOT IIPOCThIE CPE/CTBA JJIS ee YBeJNUUYeHUs: 21a8HbIM 00pa-
30M HEOOX00UMO UMemb HA MOU U HaA OpY2oll CMAHYUYU U30SIUPOBAHHDIE
nPOoBOOHUKU, 10 BO3MONCHOCTMU 8038bIULEHHbIE HAD MEMANNULECKUMU
yacmamu cyona. AGCONMIOTHASA BBICOTA MAa4T XOTS ¥ IOMOTaeT yBeJu-
YeHWIO NaJIbHOCTH, HO HeGobuoe 8038blueHUe NPOBOOHUKO8 HAD Me-
mannu4eckol maumou oxasvieaemcs 6onee deucmaumensHoim. Ecnu
OyZeT BO3MOXXHOCTb YCTaHOBKOW CeIMajbHON CTpesbl MOAHSTH
IPOBOJHUK BBIIIe MeTaJIJIN4YeCKUX CHACTe! UM OTYACTU YCTPAHUTD
UX 110 COCeACTBY C IPOBOJHUKAMHU A1 Tejerpada, TO MOXHO U CO-
BepIIeHHO YHUYTOXUTh CeTKY Ha PesiX U MeXJy MauTaMU U BMecCTe C
TeM YBeJIMYHUTH JaJbHOCTH TeJlerpadupoBaHus.

B onbiTax KOMnaHuM MapKOHU JOCTUTHYTHI PACCTOAHUA 54 KM
npu BeicoTe MadThl 200 M; mpu BbicOTe Ma4Thl 70 M Hauboblee
paccrosiHue O6b170 16 KM — pacCcTOSHYE yBeTMYNBAETCS MOYTH NPO-
NOPLMOHATBHO BBICOTE MAYThl, €CJIX U3MEHATD OJJHY MadTy, IOUYTH
IPONOPIMOHAIBHO KBAZPaTy BbICOTHI, €CJIX YBEJIMYUBATH 00e May-
TBl. B Hawux oneimax evicoma maumst 6v11a 0kon0 18 M u npu smom
Maumel cooepicanu 8 cebe zpomoomeodst, 4mo 3HA4UMENbHO 8PeIULO
dansHocmu menezpauposanus, TaK YTO Mbl He MOKeM IIOKa CpaB-
HUATb CBOUX Pe3yJNbTaTOB C Pe3yjbTaTaMU aHTIUHWCKON KOMIAHUU
OecnipoBosoyHOTO Tesnerpada. B TedeHHMe 3MMBI IPeAIOJIOXEHO
czielaTh HECKOJBKO ONMbITOB B KpoHmTazTre Mexay Gamueir Mop-
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ckoro Teserpada 1 HEKOTOPEIMU GOPTAaMU C LieJIbi0 ONpeJiesleHU s
MIaJIbHOCTH MPY U30JTMPOBAHHBIX MAYTaX, a TAKKe JsI UCTIBITAHUS
HOBBIX KOMOMHaNUii B mpubopax, 06elaniux yBeJlndeHne 1ajb-
HOCTH TeserpagpupoBaHuUs.

B HacTosiiiee BpeMsi BOIIPOC O TesierpadHpOBAaHUU MEXAY CyLaMu
3CKaZpbl MOXET CYUTATHCA pelleHHbIM. B Gnmxaiimem Oyaymem xe-
JlaTeNbHO CHAbAUTh HECKOJbKO CyHOB IIpaKTH4ecKoil 3CKaApbl MpU-
6opamu U N0AbME, 00y YeHHBIMU TesterpadHOMY ey, YTOOBI ClieaTh
OILIeHKY [10JIe3HOCTH ¥ IPUMEHUMOCTH HOBBIX TPUOOPOB B e3KeIHEBHOM
061xo0/ie ¥ B Pa3IMYHbBIX CIYYaHOCTSX MOPCKOH CJYKOBI.

B Henaiexom 6yayieM, BeposiTHO, BCe GOJIbINe OKeaHCKMe cyza Oy-
AYT UMeTb MPUOOPEI A1 TejerpadupoBaHus 6e3 MPOBOJHUKOB, YeM
3HAYUTENLHO GYAYT yMeHbIIeHbI AHChI CTOJKHOBEHUSI CYZIOB BO Bpe-
M5l TyMaHa, ¥ Torza 6yZieT yMecTHO CHabXaTh TaAKUMU e Iprubopamu
¥ MasiK¥ BI0OABOK K X CBETOBBIM HCTOYHUKAM.

IIpenodasamens A. Ilonos
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AKT KOMMCCHUY O IPOM3BOJCTBE OIBITOB
TesierpagupoBaHus 6e3 MPOBOJIOB
1o croco6y A. C. IToroBa Ha YepHOM Mope!

13 oxrsibpst 1899 .

[IpubGops! ans TenerpapupoBanus 6e3 MPOBOAOB OBLIU JOCTABIIE-
HbI Ha CyZla 3CKaApHhI 24 aBrycTa, HaKaHyHe Hayajia MaHeBpOB, U ObLIH
pa3MeleHbl caeayomuM obpa3om: Ha 6poHeHociax «leopruii [To6e-
noHocel» 1 «Tpu CBATHUTEISI> — MOJNHBIE CTAHIUHY, T. €. TPUOOPHI A5
oTmpasieHus u s nprema. Ha munHOM Kpeiicepe «Kanuran Caken»
OblJIa yCTaHOBJIEHA TOJBKO CTAHIMS OTIPaBJIeHUS.

Ha 6ponenocue «I'eopruii [To6enoHocel» CTaHIMA ITOMelleHa Ha
MOCTHKe MeX/y TpybamMu B MapyCHHOBOW majaTke. [[peMHBIN MpoO-
BOZ ObLJ yKpeIsieH Ha radeJie, ¢ IepeZHei CTOPOHBI Ma4Thl U 3aTeM Ha
peiike. Tadenb OGbLI MPUBSI3aH HAa HOKe HIDKHEH pen. OTCr0Za POBOJ
MeX]y CHacTeil ¥ IPUCIOCO6IeHUH A5 MO beMa IUTIONOK ITPOXOAUII
K I1aJIaTKe.

D10 00CTOSATENHCTBO HEOAHOKPATHO OCTAaHABJIMBAJIO [eHCTBUE
CTaHIIMY BO BPeMs CIIyCKa U NOA'beMa I'PeOHbIX CYZOB, TaK KaK IPUXO-
IUJIOCh yOUpaTh MPOBOJ. Bee 3T0 65110 yCTPOEHO HACKOPO, 1abbl UMETh
BO3MOXXHOCTb HCIBITAaTh A€iCTBUe MPHOOPOB BO BpeMsi MaHEBPOB, B
obcTaHOBKe HanboIee 6113K0H K 60eBOH.

Bropas cranmus, yctaHOBIeHHast Ha GpoHeHocte «Tpu CBsTHTE NS>,
OblIa MOMeIlleHa B YCJIOBUSX, HECPABHEHHO BBITOJHEHMHUX (B KOMaH-
IUPCKOIA pyOKe, MOA MOCTUKOM). [IpueMHBIN POBOA ObLI MPOBe/IEH B
ZOCTaTOYHOM yZaJieHUU OT CHACTed U IPUCIIOCO6IeHuH A mofAbeMa
LUTIONIOK. BestezicTBye aToro u 6arofaps yno6cTBaM MOMeIleHus 3Ta
CTaHIM [efiCTBOBAJIa HEMPePHIBHO, TaK KaK OBIIO BO3MOXXHO yCTaHO-
1 [UTABM®, ond MTK, 0. 53, 1898—1902 zz., n. 1, 1. 60—64, noonunux].
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BUTH IIOCTOSTHHOE JIe3KyPCTBO TeJierpadycToB U acCUCTeHTa MUHHOTO
oduriepckoro kaacca I1. H. PeiOKuHa.

Ha kpeiicepe «Kamutan CakeH» MepBOHAa4YaJbHO He OBbLIO CIEIU-
aJIbHOTO IOMeIeHus AJIS CTAaHL[MH, ¥ IPUOOPHI YCTaHABIMBAIKUCH HA
I0Te Ha OTKPBITOM BO3ZyXe TOJBKO II0 BpeMeHaM, KOr/ja MOXHO MOJIb-
30BaThCS 3MeeM IS TOA’beMa IpueMHOro mposona. IIpu mpubopax
Ob171 efiTeHaHT Konbackes.

TenerpadHoe coobuieHre Ha4an0Ch 25 aBrycra Ha CeBacTONOIbCKOM
peiizie, Ky/ia BO3BpaTUIach 3CKazipa BCJIeJCTBYe Oy PHOM ITOTO/IbI.

BbLiu nylieHbl B IeiiCTBYE CTaHIMK Ha 6poHeHocax «[eopruii [To6Ge-
noHocer» 1 «Tpu CBATUTENSA», IPU PACCTOSIHUY B 4 KabeJIbTOBbIX, MPU-
4eM MeXXZly CTaHIIUAMH CTOs1T OpOHeHo el «/IBeHa/laTh allOCTOJIOB.

28 aBrycTa 3cKaZipa CHOBA BBIIIJIA B MOpPe, U B Te4eHUe JHA IPOU3BO-
JINJINCH OTBITHI TeserpadupoBaHus Mexy 6poHeHocuamu «[eopruit
[Mo6enonocen» u «Tpu CBATUTEISI>.

C kpeiicepa «Kanuran CakeH» Takxe 6bIJI0 MPUHATO HECKOJIBKO fie-
nent, npudeM kpericep «Kanutan CakeH» HaXOJUJICS IPU 3CKazpe.

B crnepyromuil feHsb... 6poHeHOCHB! cTosAMM y Kasaubeil OyXThI
Kpeiicep «Kanuran CakeH» ObLJI IOCJTaH K MeCTy IepBOH BBICAJKU Y
pexu Kauu, nprdem OT Hero GbLJIO MPUHATO Ha TesepOH HECKOJIBKO
ferell Ha 6poHeHoce «Tpu CBsiTUTeNsA» U OfHA Ha GpoHeHocIe «[e-
opruii [To6enoHocer». Paccrosiiue mexay Kazaubeit 6yXToil U peKoit
Kaszaubeil — 9 MuJIb.

Beuepom Toro xe gHs GpoHeHocer «Tpu CBATUTENSA> CHAJICA C
AKOPS U OTAENUJICS OT 3CKaJpbl, U HABCTPEUy [eCaHTHBIX CYZOB;
IIPU 3TOM ObLJI C/leJIaH OMBIT epeaavyr Jenemy Ha AaJbHIOK AUCTaH-
nuto. Ha 6ponenocue «Teopruii ITo6efoHOCen» ObLI MyleH 3Mel U
OTIPABJANUCH Jiellelly, 3aMCbIBaeMble II0 YacaM B TeyeHue 2 4acoB
20 MUHYT 110 CHATHH C AKOPA. [lenernu GblK MPUHUMaeMbl Ha PacCTo-
AHUAX 10 14 Munb. VI3 moceHel femeniu, mocJaHHON ¢ GpOHeHOCIa
«T'eopruii [TobejoHOCEI» HAa PACCTOSTHUU OKOJIO 16 MUJIb, OBITH pa3o-
OpaHbl 1Ba CJIOBA.

B nocnenHuii eHb MaHEeBPOB PUOOPHI OBLIN UCIIBITAHBI BO BPEMS
HempepbIBHOM CTPeJbObl C 000KX CYZIOB B TeUeHMe 2 4aCOB.

Xors cTpenbba MPOU3BOUIACH XOJOCTBIMU BBICTPEIAMH, OJHAKO
BCJIEJICTBHE MOMeIeH!sI NPUOOPOB Ha MOCTHKE OLIyIIaJiCh 4yBCTBU-
TeJbHbIEe cOTpsceHUs. HecMoTps Ha 3To, Ha GpoHeHocue <«[eopruit
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[To6enoHoceI»> OBIIO MPUHATO 7 Zenel, a Ha bpoHeHocie «Tpu Ces-
tutens» — 10 memer, B cpeiHeM 110 7 c10B. COTpPsACEHUS OT COOCTBEH-
HBIX BBICTPEJIOB U3Pe/IKa OT3bIBAJIMCh HA IPMEMHOM NPpUbOpe JTUIIHEeH
TOYKOH, HO TeslerpaducT Bceraa MOr 3aMeTUTh 3TU TOYKU. [TocieHsAsA
meremia Oblya monydyeHa Ha G6poHeHocie «Tpu CBsITUTENsA», KOTa OH
CTAaHOBUJICA Ha AKOPb Ha CeBacTOMONbCKOM pelizie, a 6poHeHocel] «[e-
opruii [ToGenoHOcel> ObLI ellle BHe peiiza.

ITocne MaHeBPOB NpU6OPEI ¢ 6poHeHocHa «Tpu CBATUTENA> Tepe-
HecJI1 Ha GpoHeHocel] «/[BeHa/[IIaTh allOCTOJIOB», T7ie ONATh OBLIN 110-
MellleHbl B KOMaHIMPCKOM pyOKe.

Crannus Ha 6ponenocie «[eopruit [ToGemoHOCEI» C BEPXHETO
MOCTHKa OblIa IepeHeceHa B KAIOTY B IPaBOM KOpHope B bGaTapeii-
HOH nany6e. [IpoBoj OBl BBe/leH Yepe3 UIIIIOMUHATOP C HAPYKHOTO
6opra, mpuyeM C per OH ObLJI B3AT Yepe3 OTBOJAHOM peeK Ha MOCTHKE
nnsi o6xoza mton6anok. [loMeneHre CTaHIIMKM BHYTPU KOpIyca KO-
pabsisg He oKa3ayo BIMSHUSA Ha Mepesady Jemenl NpPH IeperoBopax
Ha peiJile ¥ Ha XOAY 3CKaJphl DU JlaJibHeNIIeM ee ClelOBAHUU U3
Cesacronound B Anry.

Ha kpeficepe «KanuTtan CakeH» K 9TOMY BpeMeHH TaKKe OblJa ycTa-
HOBJIEHA TOJIHAsl CTAHIMS B KOPMOBOU PyJIeBOW pyOKe; IPU CTaHIMK
ObLT MUHHBIN 0duiiep aeiiTeHaHT Llurones, yxke 03HAKOMUBIIHUIACS C
HeiicTBUeM pu6OpoB Ha GpoHeHocle «Tpu CBATUTEN».

2 centsnbps kpeiicep «Kanutan CakeH» C APYTUMHU MeJKUMHU
cyzaMu ObL OTHpaBieH B BanakiaBcKylo OYXTY U OCTaHOBUJICSA B
ray6uHe OYXThI, COBepPIIEHHO 3aKPBITHII ropaMu. Bo BpeMs mpo-
X0Z1a 3CKaZipbl MUMO BanakyaBbl CUT'HAJbI, MOCHITIaeMble C Kpei-
cepa «Kanurtan CakeH», He JOCTUTaJU 0 OPOHEHOCIIEB U 0OPATHO.
Brpouewm kpeiicep «Kanutan CakeH» ObLT MOYTH HA MpeebHOM
paccTosiHUU JleficTBUSA ero NpubOPOB, TaK KaK HAa 3TOT pa3 Helb3s
6bLIO BOCMOJNIB30BATHCS 3MeeM, U Ha Kpeiicepe «KanuTtan CakeH»
Obl1a TOJILKO MauTa, YAJUHeHHas 10 60 ¢yToB, cyuTtas oT BaTep-
nuann. Ha Bpemst 6oeBoii cTpesibOb 10 muTaM oT BasakiaBbl mpu-
6opbl Ha GpOHEHOCIaX ObIJIM CHATHI U OTHECEHBI B HUKHUE MaJyObl.
[Tocye cTpesnb6bl cTaHIIMU OBITH BO3BpallleHbl HA MecTa. Bo Bpems
CTOSIHKM 3CKaZAphl B faTe ObLIM C/leaHbl UCTIBITAHUA Ha OBICTPO-
Ty nepeziavu; HauboJbIIass JOCTUTHYTAas OBICTPOTA MOJydYasaach
15 6yKB B MUHYTY.
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Ipu nepexoze sckaapbl u3 AnTel B Peogocuio 6w ycTaHOBIEH
B3aMMHBIN OOMEH JlerelaMy MeX/1y TPeMsT CTaHIIUSIMHU TI0 YCJIOBHBIM
BbI30BaM (BbICOTA Ma4Thl Ha Kpelicepe «Kanutan CakeH» B 3TO BpeMs
Obla yBesudeHa 10 70 GpyToB).

7 ceHTs0psi ObLT CesiaH OMBIT MeperoBopa Mexay 6poHeHOCHA-
MU <«JIBeHaAIaTh amnoctojioB» u «leopruit IlobemoHocen». Bpo-
HeHocel «Ieopruii IToGenoHocen» ocraBazncsa Ha Peoxocuiickom
peiine, a GpoHeHocel «/[BeHaAL[aTh AllOCTOJIOB» YAAJSJICS OT HEro.
B3auMHbIil 06MeH fierenl MeXay HUMU Ge3 mepepbiBa MPOJOJIKAI-
csl 0 pacCTosiHuA B 6 Muib B 06e cTopoHbl. IToToM Ha GpoHeHOC-
e «[eopruii [To6enoHOCe» Obla c/eaHa MOMbITKA MOAHATh 3Meid,
HO BCJIeZICTBHE MaJIOBeTPHs He yAaJloCh. B aT0 Bpemsi GpoHeHOCeI]
«J/lBeHaAlaTh alOCTOJIOB> YAANHMIICA Ha 11 MUJb ¥ Jlesan LUPKYIs-
nuto. C 6ponenocua «leopruii [To6enoHocen» Oblaa caesaHa Tee-
rpamma u 6blya Hojty4yeHa Ha GpoHeHocLe «/IBeHaJaTh all0CTOJIOB»>
Ha TesiepoH. OTBeT ObLI MOTy4eH Ha OpoHeHocIe «[eopruii ITo6emno-
Hocel». Ha HOBBIN Bompoc ¢ 6poHeHocua «Teopruii [To6enoHOCeI>
Oblya nociaHa genemna: «PacctossHue 9 Musb», Ipu 3TOM Hudpa «9»
He Obl1a pa3obpaHa. Ha npocb0y 0 moBTOpeHUHU ObLIa MOJy4YeHa co-
BepIIEHHO OTYeTINBafA Jenema. B 3To Bpems 6poHeHocel «/IBeHA-
IIaTh allOCTOJIOB» ObLI Ha 8-if Muie ot «[eoprus [To6enonocnas. C
3TOTr0 MOMEHTA COO0OLIeH e ONATh YCTAHOBUIIOCH.

8 ceHTsA6ps ObLI TPOK3Be/ieH 106aBOYHBII OBIT; SHEPTUs UCTOYHU-
Ka ObljTa yMeHbIlleHa U YCTaHOBJIeHA Mepeziadya Mexy 6poHeHOCIaMU
«JIBenasnarth anocroyioB» u «[eopruii [lobenoHocer» (paccTosuue 3
KabeJIbTOBBIX).

3arem cTaHuus Ha OpoHeHOCIe «/IBeHaZlaTh amoCTONOB» Oblia
nepeHeceHa BHU3 Ha GarapeiiHyio masny6y, a mpueMblii TPOBOA ObLI
npoBeZieH BHYTPU JKeJle3HOW MauThl C HOKA HUXHEW peu, IMpuieMm
BepXHssA 4aCTh MPOBOJA OCTajJach Ha cBoeM MecTe. Takoi mepeHOC
CTAaHIUU BHYTPb Cy[AHA, IO-BUANMOMY, He MOBpPEeJUJ COBEPLIEHHO
[IeCTBUIO CTAaHIINU.

9 ceHTAOPs1 GBI CIeNIaH ellfe OMBbIT ¢ Kpeiicepom «Kanutan CakeH»
IIpU MauTe, YBeJMYEHHOI 10 76 pyTOB OT BaTepIUHUY; HAa OPOHEHOC-
e «['eopruii [To6emonocern» BbicoTa mpooga — 120 ¢pyros. (Mauta
«[IBeHazuaTh anoctonoB» — 103 ¢yTa. Beicota npoBoza «Tpu CeATHU-
tensi» — 125 gyToB.)
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B 06e cTOpOHBI IeperoBOpsI MPeKPATHINCh Ha 5-i MUJIe, HO Jere-
1M, OTIpaBJIeHHbIe ¢ Kpeiicepa «Kanuran CakeH», IPUHUMAJNCh HA
6ponenociie «[eopruii [To6egoHOCeI» N0 7-i MUK, B 3TO BpeMs Haj
3CKaZIpoii MpoLILJa JOXAeBas IoJioca, He 3a7eBas Kpelicepa «KamutaH
CakeH». JIoX/1b HCKOJIBKO He [OBpe/IJI IPHeMy fierell Ha GpOHeHOC-
ne «[eopruii ITobenoHOcen». Ha 11-if muse Ha Kpelicepe «Kanuran
CakeH» ObLI MylleH 3Meii U OTIpaBJieHa Jerena; OHa Obla IPUHSATA
Ha 6poHeHocle «[eopruii I[To6enoHocen» Ha TenepoH. DTUM ObLIN 3a-
KOHYEHBI OIIBITHI HA 3CKaJZIpe.

10 ceHTsi6psi mpuGOphl OBLIM yMaKOBaHBI IJisi OTIpaBJeHUs B
C.-ITetepbypr.

Ha 6poneHocue «T'eopruii IlobenoHoCen» ObLI cy4ail 0611BaHUA
pr6GOPOB BOJHOM Uepe3 UIIFOMUHATOP; 3TO He MIOBPeAUIO TPUbOPOB,
HO OCTaHOBUJIO JIeMICTBUE CTAHIIMU Ha HECKOJIBKO YacoB. DTO 06CTOA-
TEeJILCTBO BCErZla MOXKET OBbITh YCTPaHEHO 0COObIM yCTPOWCTBOM WJI-
JIIOMMHATOPA [JIs TPOXOXK/IeH!Us B HeM M30JIMPOBaHHOTO POBOZIHUKA.
[Ipu o6cymrBaHMK NpUGOpPa B OZHOM U3 KAIOT BOJIM3K MALIMHHOTO 110-
MellleHUs TeMnepatypa (okoso 30 rpagycoB PeoMiopa) oka3anach U3-
JIVIIHE BHICOKOU JIJIsi M30IMPOBKY MHYKIIMOHHOW KaTyIIKH.

/13 OIIBITOB MOXXHO CJIeJIaTh CJIe/lyIoliee 3aKII0YeHe:

1. TToMemieHue st CTAHIMK JOJDKHO OBITH 3aKPHITOE, HE MOZIBEp-
KeHHOe BIIMSTHUIO BLICOKOH TeMIepaTyphl.

2. OTHOCUTENbHO NPUEMHOTO IMpPOBOZAa (OH e U OTIpPaBUTEJb-
HbII1) TPOM3BeIeHHbIe OMBITHI YKa3aJK, YTO BHICOTA MO/IBEIINBAHHUS. .
ISl yBeNUYeHUsl paiioHa JeicTBUsA Tejerpada rMMeeT mepBOCTeIeH-
HOe 3HauyeHWe. BpesHoe /eiicTBUE MeTaIMIeCKUX CHACTE MpHU CO-
OTBETCTBYIOIEM II0JIOXXEHUH CYAOB 3aMe4aJioch BO BpeMsl MaHeBpHU-
pOBaHUsA, U HEOOXOAMMO YANUTh MeTaJIMIeCKHil TaKeJIaX CTeHer.
'POMOOTBOZA JOTKHBI C/leJIaTh XOPOLIO H30JMPOBAaHHBIM U B3ATh €ro
3a IPUEeMHBIi TPOBOA. Bo BpeMsi rpo3bl ero MOXHO COeMHATD C May-
TOM, TaK KaK Teserpad Bo BpeMs rpo3bl He MOXeT pyHKIIMOHMPOBATh
IPaBUIBHO.

CTeHbIy jXeJlaTeJbHO MOBBICUTb, HACKOJIBKO IO3BOJIAIOT CYJOBbIE
YCJIOBUS KaXXZOTO OTAENbHOTO TUIA, IPUYeM BbICIIAs TOYKA HPOBOZA
noykHa ObITh He HUKe 100 GyTOB OT BaTepPIUHUM.

3. CTaHUUsA COCTOUT M3 MPUGOPOB OTIPABJIEHHUS U IPUEMHBIX MPU-
60poB. IMeHHO:
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VHAayKIMOHHAA clidpaib C pa3psAAHUKOM, NpephiBaTesb K Hell U
0coOblii TeserpadHblil K04, Ciupaab MOXKeT MUTAaThCS TOKOM JIMHA-
MOMaIlIVH, IPY YHOTpe6IeHNH COOTBETCTBYIOIUX PEOCTaTOB MJIM OT
GaTapeii akKyMyJsTOPOB B 20 37IEMEHTOB.

[TpueMHBIi annapar ¢ ABOMHBIM KOMIIJIEKTOM 4aCcTeH.

ABromaruyeckuil TenerpadHblii anmapaT Mop3se. CTOMMOCTb OT-
leIbHBIX TPUOOPOB HE MOXeET ObITh ONpefieieHa MO HEMMEHUIO JlaH-
HBIX, HO He mipeB3oiizer 3000 py6Jieit B 001I€# CI0KHOCTH.

ITpy Ka’X/I0¥ CTaHLUU NOJKEH ObITh ONBITHBIN TeserpaducT u Tpu
NOZIPY4YHBbIX MUHepa AJis IIOCTOSSHHOTO JiexxypcTBa. CTaHIKSA A0JXKHA
HaXO/IUThCA B BeZleHMM MUHHOTO oduriepa.

IIpaBuna /11 COBMECTHOH pabOThl Ha MHOTUX CTAHIUAX, YTOOBI
OHU He MeIIaJu IPYT APYTY, MOTYT ObITh BEIPaOOTaHBI TOJIBLKO IPU MPO-
JIOJDKUTENbHBIX OIBITAX M MPU OOJbIIEM YuCJie CTaHIMNA. DTa 3a/a4a,
KakK ¥ BbIpabOTKa yaoOHeiimero kpuntorpada, JoKHa ObITh peo-
craByieHa OyAyiieMy. 3aTpyAHeHHe 3TO, OJHAKO jXe, HElb3sl CYUTATh
HeIpeoJoJUMbIM. Bo BpeMsi IPOM3BOAUBLINXCS ONBITOB ObLI CyYai,
KOIZla IpY OZHOBpPeMeHHOM TejierpadupoBaHuu ¢ 6poHeHocla «[eop-
ruii ITo6enonocen» u Kpeiicepa «Kanutan CakeH» Ha CTaHIK OpOHe-
Hocl[a «/IBeHa/laTh allOCTOJIOB»> ObLIU OTINYEHbI T03bIBHbIE CUTHAJIBI
kpeiicepa «Kamutan CakeH» OT ZeIelly, MOCIaHHOW ¢ GpPOHEHOCHA
«Teopruii ITobenoHOCeL>.

ITonb30BaHNe CUTHATBHBIMU KHUTAMU MOXXET YCKODUTH Iepezady,
a MOBTOpPEeHUe CUTHAJa 00ecreynT NPaBUIBHOCTh CUTHAIU3AINH, CO-
XPaHUB CeKpeT OT HempUusATes.

Yneusl: Ilmabc-kanuman Muxaiinos. Jledmenanm Illpeibep./lei-
menanm Cxanoscxuil. Jedmenanm Cosunckuil. Jedmenanm (noonucs).
Kanuman emopozo parnza bocmpem.

Yuactytomue: Onazmancku wmypmar kanumar Unoun. Onazman-
CKUll MuHep neumeHanm Manenosckuil.

IpenogaBaTens M. 0. kiacca A. ITonos. Accuctent I1. Potbxum.
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A. C.Ilomos
TenerpadupoBanvie 6e3 MPOBOIOB!

1. OmbiThI Tepiia, ony6aMKoBaHHBIE B KOHIle 80-X TO/I0B, TBEP/O Ha-
IpaBUJIM yYeHHUe 00 3JIeKTpHYecTBe Ha MyThb, yKa3aHHbIN PapazneeM u
MakcBeJssIoM, U CBOEIO TeHHMaJbHOM MPOCTOTOM yBJIEKJIU MOYTH BCEX
3aHUMAIOINXCS 3KCIePUMeHTaNIbHO QU3UKON K BOCIPOU3Be/IeHUIO
BHOBb OTKDBITHIX ABJIEHUM.

JIpyxHasi paboTa TeOPETHKOB 1 3KCIIePIMEHTAaTOPOB CKOPO IIpHUBeJia
K TOMY, YTO 3JIeKTpU4YecKue KoyuebaHUs, 3JIeKTPOMAarHUTHbIE BOJHEI
cTany B pARY OOBIYHO HAGMIOaeMBIX siBIeHUM. I10fBUIACh BO3MOXK-
HOCTb IPAaKTUYeCKUX MPUJIOXKEHUI B 3TO HOBOW 06J1aCTU: —BO3HUK
HOBBIY c11oco6 TeserpadpupoBaHUA C NOMOIIBIO 3JIEKTPOMAarHUTHBIX
BOJIH — «0e3 IPOBOZIOB>.

Kak u Bce gpyrue croco6sl TenerpadpupoBaHus, 3TOT COCOO MOJb-
3yeTCsl UICTOYHUKOM JHepru, NOMeIeHHbIM Ha CTAHIUM OTIpaBJIeHHUs.
YacTb 3TOH SHEpruy MOXeT OBbITh NepefjaHa Ha PAaCCTOSIHUE Ha CTAHLMIO
npueMa, rzie ¥ 00Hapy)XUBAETCs1 COOTBETCTBEHHBIM IIPUEMHUKOM. <...>2

9. DnekTpuyeckue KonebaHus, 061azas CBOMCTBAMYU IIEPEMEHHOTO
TOKa, C TPYZOM IIPOXOJAT 10 IPOBOAHUKY C caMOMHAYKUMen. ITo cBu-
neTenbcTBY MapKoHH, 6€3 3THX CAMOMHYKLUI PacCTOsIHUE TeJsierpa-
dupoBaHUA yMeHbIIAETCs IPUMEPHO B/IBOE.

I [2, C. 206—227. Tam e npuseden ucmounuk: {Qusuxo-mamemamuueckuil excez00-
Hux, 1900, N° 1, cmp. 100—121. Jloxnad A. C. ITonosa eénepsvie 6vin Hanewamar 8 «Pusuxo-
MamemamuHeckom excezo0HuKe», a 3amem 8 «Ipydax Ilepsozo Beepoccuiickozo anexmpomexHu-
ueckozo cve3das, m. 2. CII0., 1901, cmp. 288—309. Obe ny6nuxayuu umerom He3HauumensHsie
pedaxyuonnsie omnuuusa. Jloknad eocnpoussodumcs no «Puauko-mamemamu4eckomy excez00-
Huxy»}. Jloxnad Ha coedunenrom 3acedaruu VI omdena Pycckoeo mexHuueckoeo obujecmed u
ITepeozo Beepoccuiickozo anexmpomexnuueckozo cwesda 29 dexabps 1899].

2 (Texcm nn. 2-8 6nusok no codepacanuro mexcmy doxnada A.C. ITonoea ¢ DTH (Hacm. c6.

cmp. 188—198); nymepayus Quzyp ocmasnena xax 6 [2] — npum. cocm.).
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Hanu4HOCTb 3TUX CAMOUHAYKIIUH, OHAKO, HE0OX0/JMMa TOJHKO B
MPUCYTCTBUY BeTBY O3 CAMOMHYKIIMH, TTapaJijieIbHO 0OMOTKe pete,
YTO B CBOIO OuYepesib He0OXOAMMO TOJBKO MPU yIOTPebIeHUU O0OBIK-
HOBEHHBIX peJie, 00J1aIaloIiX BeChMa 60JIbIION CAMOMHYKIIEH.

[ToAroToB/IeHHbIe MHOIO OMBITHI ObUIN MPOU3Be/ieHbl HA MUHHOM
oTpszie accUcTeHTOM MuHHOro oduuepckoro kiacca Ilerpom Huko-
naeBuyeM PBIOKHMHBIM.

YrorpebeHHbIli MHOIO BuOpaTop u3obpaxen Ha ¢ur. 50°. OH mo-
MeIIaJcs Ha BO3BBIIIEHHOM MeCTe Ha CyAHe WJIM Ha OTKPBITOM Me-
cre Ha Gepery. Ha cTannuu mpuema TpyOKa COeIUHSIACh C BePTH-
KaJIbHBIM IPOBOZIOM, MOAHMMAaeMbIM Ha CYZJOBOI MauTe, U C 3eMJIel0
(c xopycom cynHa).

Bmecto TesnerpagHOro peje ymoTpebNscs UYBCTBUTEIbHBIN
BOJIBTMETP C MOABMXHON pamkoi (KaprmaHTbe) MHOTrZa IPOCTO BMe-
CTO raJIbBaHOCKOIIA, MHOT/IA B POJIU pejie. B 4yBCTBUTENbHOM TpPyOKe
yrnoTpebIsiics CTaJbHOM pa3apobieHHblid 6rcep. OMBITHI 3TOTO JieTa
(1897) umenu 11eJbI0 TIaBHBIM 06Pa30M BBISICHUTH MpeJiesibl BO3MOX-
HOT'O /1151 CHTHAJIN3allMU PACCTOSHUSL.

JloCTUTHYThIE Pe3yIbTaThl MOKA3aJlu BO3MOXXHOCTh Mepefadu CHT-
HAJIOB [I0 5 BEpPCT PacCTOsIHUsA Ge3 crenunaabHbIX MauT. YoTpebieHue
CYZOBBIX MauT, CHabXeHHBIX I'POMOOTBOJIAMHU IO BCEHl UX IJIUHE U
YKpeIJIeHHbIX MeTaJUINueCKUMU KaHaTaMH, OTpakaeTcs HebJaromnpu-
ATHO HA 3JIEKTPOMAarHUTHOU BOJIHeE?.

Konebanus, obpasyromuecs BO BCeX MPOBOJHHUKAX, COCENHUX C
IPHEeMHBIM MTPOBOZIOM, OCIABISIOT BOJIHY, ¥ SHEPTHS 3TeKTPOMArHUT-
HOI1 BOJIHBI PaCCeMBAETCS KaK Ha CTAHIMU IPHeMa, TaK OTYACTH U Ha
CTaHILMM OTIpaBJieHNs. B TeyeHHe 3TOro Jieta Mbl He ynoTpebsanu
IIPOBOZIHMKOB, COeINHEHHBIX C BUOPATOPOM Ha CTAHI[MU OTIPAaBJIEHNS,
XOTs1 MHe ObLTM M3BeCTHBI onbITh Tecsa, ¥ B cafly MUHHOrO Kiiacca s
yHnoTpeO6Isi yXKe 1 paHee ¢ HEKOTOPhIMU BOpaTOpaMu BepTUKaIbHBIN
MPOBOZHVK Ha CTAHI[MY OTIPABJIEHUS.

10. TepBbie onbiTel MapKOHU ObLIN MPOU3BE/IEHBI HA CPeICTBA AH-
IJIMICKOTO T0YTOBO-TeJierpadpHOro BeJOMCTBA IIPH HENIOCPe/ICTBEHHOM
y4aCTUH ero CreluaaicToB, HO N0 MOJTyYeHNH IPUBHIJIETMU B AHITIUU
obpasoBanace «Kommanus GecnpoBosoyHoro tesnerpada» (Wireless

I [Cm. uepm. 5 6 Hacm. cOopn., C. 199. O menezpaduposaruu 6e3 nposodos. (Joxnad, npo-
uumannwui 6 IlemepOypeckom Dnexmpomexruueckom uncmumyme 31 (11)9) oxmsabps 1897)].

U [Hacm. cbopm., C. 210-215].
227



A. C. Tlornos

Telegraph C°), mpuobpeTmas nmareHT MapKoHU, U JanbHeimas paspa-
6oTka 3TOro fiesa 6bL1a IOCTaBIeHa HA KOMMEPYEeCKYIo HOTY.

B Tevenue 3umbl 1897/98 T. He ObLIO ClieJIAHO Yero-HUOYIb Cylie-
CTBEHHOTO B 3TOM JieJie.

Ho Kax To716K0 6bUTa OMy6IMKOBaHa MPHUBUJIErkst MapKOHHU', MHOTHe 3a-
HSUJIVCh OTIBITaMU TeslerpagupoBaHys IIOMOLIBIO JIEKTPOMArHUTHBIX BOJIH.

B l'epmanuu npo¢. Cnabu, 3aHMMaBIIMIACS ¥ paHee 3TUM BOIIPOCOM,
Bocrpou3sses (oceHbio 1897 1.) onbITHI Teserpa¢pupoBaHus 6e3 mpoBo-
OB U MOJTYYMJI CO CBOMMU MPUBOpPaMH, 4acThIO JabOPaTOPHOTO IIPHUTO-
TOBJIEHU S, XOpOLIKe pe3ynbTaTbl. OH yIOTpeO6Isiy B Ka4ecTBe pejie, Kak
¥l Mbl, FaJIbBAHOMETP C TIOABM)XHOI 0OMOTKOIA, HO 60Jiee 1yBCTBUTEb-
HbIi. Ero TpybKa cozepasa 9UCTbIA HUKeIb. OH yCTPAaHUI B CBOEM
npubope Bce BeTBH 6€3 CAMOMHAYKIIMU, OCTaBUB TOJBKO BETBb, ITapal-
JIeJIbHYIO TlepephIBY B KOHTAaKTe pejie. B 3TOM MecTe TOK He ITpepbIBaJ-
¢, a TOJIBKO BBOAUJIOCH BOJIbIIOE CONPOTHBIIEHNE, Yepe3 KOTOPOe He
Moriu paboTaTh MOJIOTOUYEK U Teserpad, coeArHEeHHbIe TapajeIbHo.
B HekOTOpBIX ombiTax Mpo¢. Crabu NogHUMA U30IMPOBAHHBINA PO-
BOJHMK IIOMOIIBIO BO3/YLIHOIO Mapa X MOy BO3MOXHOCTD Iepe-
[laBaTh Jlenelly Ha pacCTOSIHUA [0 18 k.

B crenuanpHBIX aHITIMACKUX JKypPHAIaXx MOSBUJUCH CTAThH O TIep-
BEHCTBe B M300peTeHUM 6ecrpoBONIOYHOro Teserpacda, BbI3BaHHbIE
I7IaBHBIM 00pa3oM GOopMyIMpPOBKOW MPHUBUJIETHM MapKOHH, B KOTO-
poii OH MHOT'0 0011[er3BeCTHBIX HaKTOB MPUIKCHIBAI cebe, UTHOPUPYS
paboTHI ¥ IMeHa U3BECTHBIX YUeHbIX, B ocoberHocTu O. JIopxa, nocie
Tepua 6oJiee [Pyrux MOTPYAUBLIETOCS A U3YYeHUS dJIEKTPUYECKUX
KosiebaHui, 1 O. BpaHiM, OTKPbITHEM KOTOPOTO OH BOCIIOJIb30BAJICH.

Bbin i1 Mo# mpubop u3BecTeH MapKOHU WJIM HET, YTO MOXKaJyi, Be-
pOsITHee, HO BO BCSIKOM CJIy4ae MOs KOMOUHAyus pene, mpyoxu u dJex-
MPOMAZHUMHOZO MOSOMOUKA NOCAYHUNA OCHOBOU NEPEOL NPUSUTIEZUY
Mapxonu kax Ho8as kombunayus yice ussecmuuvix npubopos. He non-
JIeXXUT COMHEHHIO, ITO [IepBble IPAKTUYeCKre pe3yabTaThl [0 Tejerpa-
dupoBaHMIO HAa 3HAYUTENBbHBIX PACCTOSTHUAX ObLIU JOCTUTHYTHI Map-
KOHU IIpex/ie APYTUX.

Bo ®pannuu Mot mpubop 6bIT OMKCaH B HEKOTOPBIX JKYpHaIax, 1
IIpY TIOSIBJIEHMU ONHUCAaHUN MpubopoB MapKoHU yKa3aHO BGbIIO CXO.-
CTBO €ro NPUEMHOW CTAaHIINK C MOMM IPUOOPOM.

1 [Hacm. c6opn., C. 180-187].
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B noknaze D. [lrokpere Bo ®paniysckom ¢usndeckom obmecTse!
OBIJIO BBISICHEHO, YTO BCE COCTABHBIE 3JIeMEHTbI IPUEMHON U OTIIPABU-
TeJIbHOM CTaHIUi TeerpadupoBaHus 6e3 IPOBOAHUKOB ObLIM yKe Ha-
JIMLIO KO BpeMeHU B35THSA [1aTeHTa MapKoHU.

I. JlrokpeTe 3aHsjcsA pa3paboTKoil MPUOOPOB TeserpadpupoBaHus
U KOHCTPYMPOBAJI MOJHYIO CTAaHLMUIO, IONb3YACh NAHHBIMYA MOEH CTa-
TBHY, U CZeJaJl HEKOTOPOe YCOBEPIIEHCTBOBAHNE B YCTPOUCTBE TPYOKU
Bpannu. Tpy6ka [lokpeTe cieiaHa U3 CJIOHOBOM KOCTH. DJIEKTPOJILI ee,
7iBa CTEPXKHS 13 HUKeJs, VIOTHO BXOAAT B TPYOKY. PaccTosiHUe MexX Ay
HMMU MOXeT U3MeHATHCA [0 IPOU3BOJY U MOXeT ObITh PeryiupyeMo
MUKpPOMETPHYeCK! BUHTOM, HApe3aHHbIM Ha O/[HOM U3 CTep)KHeH.

Bormpocs! 0 mpuopuTeTe Ha HOBbIe U300peTeHUs B HACTOsAIee BpeMs
4aCcTO BeCbMa TPYAHO Pa3peIliMBl BCJIeCTBUE TOTO, YTO MHOTHe JIULA
3aHUMAIOTCA OJHOBDPEMEHHO OfIHUM U TeM Xe IIpefIMeTOM, U MOTyT pe-
IIaThCA TOJIBKO YUCTO GOPMaIbHBIM 06pa30M — 110 BpeMeHH NeYaTHO-
ro ony61MKOBaHuUs paboT.

Wmest omuHakoBbie puOOpBI s TeserpadupoBanus 6e3 mpoBo-
JIHUKOB ¢ TprubopaMu MapKoHH, TPYAHO U B fajbHeNIIeM pa3oNTUCh
C HUM cyuecTBeHHO. Tak, B TedeHue jieta 1898 r. Ha MUHHOM OTpsA-
Zie IPOJI0JKAJIUCh OINBITHI?, IOATOTOBJIEHHbIE B Te4eHHe BeCHbI 3TOT0
roza. Bubparop Ha CTaHUMU OTHpAaBJIEHUS COEAUHATICA C CEThIO U30-
JIMPOBAHHBIX IPOBOJTHUKOB, HATAHYTHIX HA Ma4YTaX U PesiX CyAHA, B TOM
pacdere, 4TO KosiebaHus, MIOJIyYeHHbIe B BLOpAaTOpe, KaK MOKa3al elle
Tep1y, pacIpOCTPAHAOTCSA 1O TPOBOJIOKAM, CBSI3aHHBIM C BUOPATOPOM,
¥ TaKUM 00pa3oM yBeJMYUBaEeTCS TeJIo, UCIyCKaolee KoueGaHus.

Te >xe IPOBOAHUKY Ha CTAaHLUU IIpUeMa CJIYXWJIU IPOBOAHUKAMHU,
IPUHUMAIOIIUMH BOJIHY, ¥ ObLJIY TOTZIA CBSA3aHBI C 3JIEKTPOJIOM TPYOKH.
Ha nByx cyzax ObLIM yCTaHOBJIEHBI IPUGOPEI 1151 TeslerpadupOBaHUS;
[IPY 9TOM Ha OZIHOY M3 CTAHIIUI Pa36KIICS COCY/] C MacioM B BUOpaTope
(¢ur. 50)% onHako meiicTBHE MPUOOPOB He YXYAIIUIOCH. DTO PUBEJIO
K MBICJTH O 6€CII0JIe3HOCTH Maca.

CpaBHMBas Mexzy co60# BUOPaTOPhI Pa3TMYHbIX pa3MepoB U GopM,
MBI IPUIIY K 3aKJIIOUEHHUIO, 4TO B IPUCYTCTBUU CeTH U COeJUHEHNUS C
3eMJIel0 OZJHOTO U3 3JIeKTPOZOB BOpaTopa MOXXHO paboTaTh ¢ CAMBbIM

I [Hacm. c6opn., C. 204-209].
[Hacm. c6opn., C. 204-209].
3 [Hacm. cbopm., C. 216-219].
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MaJbIM BUGpaTopoM Iepiia, T. e. MPOU3BOAUTE Pa3Pss MeXY ABYMS
MaJIeHbKMMHU LUAJUHAPUKAMH, OKaHYMBAIOMIMMHUCA cHeprudecKUMHU
OCHOBAHUSAMU.

11. B AHriuy, B onlbITaX BOGHHOI'O BeIOMCTBA, YMEHbIIasA pa3Mepbl
Bubparopa Puru, BBeJileHHOro MapkoHu (mapsl B 20 cu TuaMeTpoM),
IPUILIY K YIOTPeOIeHn0 0OBIKHOBEHHOTO Pa3psZHUKA C IapUKaMU
OKOJIO 2—3 cm AraMeTpOM. MapKOHU Takxe IPUHAJ 3TOT Pa3psANHUK
¥ YHUYTOXMJI Macyio. OnbITel MapKOHHM MPOAOJIKAJKCh, U TIPUOOPEI
pa3HOO06pa3uKch. Bl UCIBITaHBI pa3UYHbIe CETH NPOBOJHUKOB
Ha CTaHLMY [IpYeMa U Ha CTAHLUU OTIpaBJieHus. bl eprnos BpeMe-
HM, Koraa MapKoHU mpunuchiBana 6onblioe 3HadeHre GopMe MOAHU-
MaeMbIX ITPOBOJHIKOB, HO IOTOM IOCTENEHHO BCe YXHUIIPeHUs ObIIH
OCTaBJIEHBI, ¥ UCTOYHUK 3JIEKTPUYECKUX KOJeOaHUI ObL YIPOIIEH /10
OJMHOYHOTO NMPOBOAHMKA, IIOJHATOrO IO BO3MOXHOCTH BbIIIE U CBA-
3aHHOT'O C O/HUM U3 IIAapUKOB OObIKHOBEHHOTO pa3psAAHUKA, JPYron
IIAPUK Pa3pAAHUKA COeJUHACTCS C 3eMIIeIO0.

CymiecTBeHHBIMU OKa3aJIUCh TOJBKO CJIeAyIomue 06CTOATeNbCTBA:
BBICOTA U30/IMPOBAHHOTO IPOBOAHHUKA, CIYXKaIlero HCTOYHUKOM KoJle-
OaHMi1 HAa CTAaHIIMY OTIIPABJIEHUS U MPUEMHOTO MPOBOAHMKA HA CTaH-
IIMY [TpUeMa, BO3MOXKHA s TOX/1eCTBEHHOCTb 000X IIPOBOJIHUKOB, 4TO,
BEPOATHO, BA)XHO /I pe30HaHCa, U X0polllee COeJMHEeHNe C 3eMJIel0 Ha
06enx cTaHIUAX. BbicOTa MOAHATHS IPOBOJHUKOB JOXOAKIA 110 200 M
Y PacCTOSTHYE MeXy CTaHIusAMY 1o 54 km. K BecHe 1899 T. 651710 ycTa-
HOBJIEHO COOOIIIeHNe C YIIPOLeHHBIMY TPUOOpaMu Yyepe3 JlaMaHII Ipy
BbICOTe MayT B 50 » Ha paccTOAHUU 45 kM.

TakuM 06pa3oM, Ha COBPEMEHHBIX CTAaHIUAX YKe HeT Clel[iaIbHOTO
«BHOpaTopa», 1 dMeKTprIecKre KonebaHust 06pa3yroTcs B CaMOi TIPO-
BOJIOKE B MOMEHT pa3psijia, IpuueM B 00pa30BaHUHU SABJIEHHS 1ePBOCTe-
IIeHHOe y4yacTue IPUHAJJIeKUT 3eMle.

Ecny nmpucoesuHUTh K PaspAAHUKY TOJBKO BO3AYIIHBIN NPOBOA,
He CoeJMHAA APYroro MmaprKa paspsafHUKa C 3eMJel, TO IPUCYTCTBUE
IIPOBOZIa NIOYTH HUYEM He CKa)KeTcs — IOJIyYUTCS TAKOH ke paspsf,
KaKoH flaeT cama Ciupaib.

Ho, npucoenuHAs 3eMJI0, MBI TOTYAC YBUAUM CYIeCTBEHHOE U3Me-
HeHUe B XxapakTepe pa3psna. Paspsan mpuobpeTraeT Takoil e BUJ, Ka-
KOW MOXXHO IOJIyYUTh, IPUCOEANHSAA K Pa3PANHUKY JIeH/IeHCKYI0 OaH-
Ky 06erMU 00OKJIaIKaMH.
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IIpucoenuHeHNe OJHON TOJBKO OOKJIAJKU KOHZEHcaTopa OyneT oT-
BeyaTh [IepBOMY CJlydalo, T. €. COeJUHEHUIO TOJbKO M30JMPOBAHHOIO
IIPOBOZA.

Takum 06pa3oM, BepTUKAJbHBINA POBOA 1 3eMJist 00pa3yoT c060i0
poI KOHZeHcaTopa, KoJjieGaTebHBIN pa3psiZ KOTOPOTO U CIYXHT HC-
TOYHHMKOM 3JIEKTPOMAarHUTHBIX BOJIH B OKPY>KaloIlel cpesie.

12. 9ro kacaeTcs xapakTepa BO3MYILIeHUH, IPOU3Be/IeHHBIX TAKUM
3JIEKTPUYECKUM KOJieOaHMeM, TO MOKHO OXHZATh, YTO OHU COXPAHAT
OTYaCTHU BUJ BOJIH, BO30YX/IeHHBIX TepIleBbIM BHOPATOPOM C BEPTH-
KaJIbHOU 0Cbl0. HecOMHEHHO, K 3TUM BO3MYILIIeHUAM [IPUCOeAUHAIOTCS
ellle BO3MYILEHX S, UAYIIHe [10 IOBEPXHOCTHU 3eMJIH, TaK CKa3aTh, BOJ-
HbI Ha IOBEPXHOCTHU YPOBHA 3JIEKTPOCTaTU4ECKOr0 OTEHIIMAa 3eMIIH,
0 4eM CBHJIeTeJbCTBYIOT HeOOXOAMMOCTb COeANHEHN depe3 TPYOKy ¢
3eMJIel0 IPMEMHOr0 IPOBOZIA Ha CTAHLUK M Ocabsioliee feiicTBIe
CPaBHHUTEIbHO HU3KUX NPeZMETOB, BCTPEYAIOMUXCA Ha NyTH KoJeba-
HU, HATIpUMep, Jieca ¥ MeJIKUX CYZAOB C MeTaJIJINn4eCcKor OCHACTKOM.

CaMblii MexaHW3M BO30yX7eHUS KOjebaHUS B MPSIMOJMHENHOH
BepPTUKAJIbHOI ITPOBOJIOKE MOKHO € GOJIBIINM BepOsITHEM YIOLOOUTD
AIBJIEHUSIM, TIPOUCXOASIINM B OOBIKHOBEHHOW 3aKPBITOW OpraHHOM
Tpy6e. TakuM o6pa3oM, BO3MOXHAs [JIMHA BOJIHBI, BO30YXJEeHHON
BepPTUKAJIBbHON NMPOBOJIOKOH, MOKET PaBHAThCSA YeTBEPHOU [JIMHe Ca-
MOT0 IIPOBO7IA MJIM BOOOIIe I0JKHA YAOBJIETBOPATb PABEHCTBY

L= (2n—1)%

rie L — AnuHA NPOBOAA, A — JJIMHA BOJIHBL, @ 7 — IPOU3BOJIbHOE
1eJ10e YUCJIO.

IIpunaraembie cxeMbl (Gur. 51 u 52) mpeACTaBIAIOT COeTUHEHUS
nprbOOPOB HA CTAHIIMH OTIPABJIEHNS U HA CTAHIIMY TIpUeMa.

B TeyeHue MUHYBIIEro jieTa B ONBITaX, IPOM3BeZeHHbIX HAMH, Ha-
pAny ¢ 3TUM croco6oM NpHeMa Jemnemn ObLI KUCIBITAH ellle JPYrou,
OCHOBAaHHBI HAa 0COOOM OTHOIIEHUY 4yBCTBUTEJIbHOU TPYOKHU K CIia-
OBbIM 3JIEKTPUYECKUM KOJieOaHU M.

B ongHOM M3 ONBITOB MeXy OCTPOBAMH, OKpyKawomumu Kponi-
TaJT, TPOU3BOAVMBIX aCCUCTeHTOM MUHHOro oduIepcKoro Kiacca
ITerpoM HukomnaeBuyeM PIOKMHBIM U 3aBeiy0mKUM KpoHIITaATCKUM
KpermoCTHbIM TejerpagoM KamUTaHOM TPOUIKHUM, OKa3auocCh, 4TO
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A. C. Tlornos

CHapsOKeHHbIe /7S OMbITa TPUOOPHI He feiicTBoBanu. He Gyay4u yBe-
PEHHBIMHU B TI0JIHOU UCIIPABHOCTH UX, TIOMPOOGOBAN BKJIIOUUTH B II€b
TpyOKM BMeCTO pejie 0ObIKHOBEHHbII TeiepOH, YTOObI Ha CJYX Y3HATh
0 3aMbIKaHWY LIeITH, ¥ TOTYAC YCIIBIMIAH, YTO KaXK/IbIil pa3psi/ Ha CTaH-
LAY OTIIPABJIEHUS BBI3bIBAET CJIabbIil TPECK B Tee(OHe; JIErKO MOXHO

OBIJIO IPUHSATH HA CJIYX CAMYIO [IeTenty.

|

Due. 51

dildd d
T

DQue. 52
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TENETPA®OUPOBAHME BE3 [TPOBOJIOB

TaxkuM 06pa3oM 0Ka3aock, YTO TPyOKa Moz felicTBUEM C1aboro uM-
IyJbca BPEMEHHO, TOJIbKO B MOMEHT CaMoro Kojieb6aHUs, CTAHOBUTCS
IPOBOAAIIEH, HO IPOBOAUMOCTD ee He COXPaHSAeTCs.

MlanbHelilee n3ydeHue BJI€HHUS MOKA3aJ0, YTO NPU CHJIbHBIX MM-
MyJbCaX COMPOTHBIIeHNe TPYOKM 3HAUYNTEIbHO MEHSeTCS U COXPaHseT
CBOIO BEJIMYMHY MaJjOro CONPOTHUBJIEHHS, HO IPY CJIAOBIX MMITYJIbCaX
CTpesIKa YyBCTBUTEJBHOIO rajlbBaHOCKOIA, BBEJIEHHOTO B IIeNb TPYy6-
KU, 4yTh-4yTh KOJIeOJIeTCS, HO He MEeHsSeT CBOEro INOJIOXEHHS, MpU
3TOM CyIeCcTByeT HEKOTOpas BecbMa Majas NPOBOAMMOCTH TPYOKH.
Conpotusnenue ee 1000—10 000 cum. McnplTaHusA, pou3BeieHHbIE
HaMy, MOKa3ajy, 4YTO NPU NoMomu TenedoHa MOXXHO NIPUHUMATE Jie-
TeNIY Ha PACCTOSHUAX, 3HAYUTEIBHO OOJIBIINX, HeXeJX IPU TOMOIIU
pere u Tesierpada npu TOH e BBICOTe MayT.

Oco6eHHO yIOOHO MPUHKUMATH JleNelly Ha CYX, eCIX Ha CTaHIUU
OTIPaBJIeHUS CIIUPAJb IPUBOAUTCA B JIeCTBUE 3JIeKTPONUTHYECKUM
npepriBaresieM Benesnbra.

BooOiie xe B TesepOH OTYETIMBO CJIBIIIHO, C KAKOH 4YacTOTOMN
paboTaeT mpepsIBaTesb Ha OTPAaBUTEIbHOM CTaHIMU. TakiM 06pa3om,
MOXHO OTJIMYaTh OTIPAaBUTEJbHbIE CTAHIIMU APYT OT PYra, eciu UX
npepbIBaTeNN paboTaIOT C Pa3IUYHON CKOPOCTHIO.

Haubonblnee paccTosiHe, Ha KOTOPOM HaM CJIy4aoch paboTaTs C Te-
nepoHOM, OBLIIO OKOJIO 35 BEPCT, IPUYeM Ha CTaHI[MK OTHpaBJieHus (Ha
MMHOHOCIIE) 1711 TO/YbeMa TPOBOJHUKA JJTUHOIO 50 caXkeH yrnoTpeobisics
3Meit. Ha cTaHImu npuema, Ha 6epery, IPOBOZHUK ObLJT IOAHAT HA MAYTy
8—9 caxeH BbIcoTOW0. C TesnerpagHbiM npubopom (pubopsl ObLIN U3-
rotoByieHs! [llokpete B ITapyke) Mbl ZOCTHIAJIM [IPH aHAJIOTHMYHBIX, HO
He TOX/IeCTBEHHBIX YCJIOBUAX PACCTOSHUM 110 25 BepCT.

IIpuemMHas cTaHOUA C TeaedOHOM, COCTOSAMAS U3 OJHOTO 3JIEMeH-
Ta, TesepoHa U TPyOKU, HACTOIHKO KOMIIAKTHA U JIeTKa, YTO TO3BOJIS-
eT HafllesATbCA Ha yIOTpeOJieHNe ee B KaueCcTBe IepPeHOCHOro mpubopa.
Bosbmas 49yBCTBUTEIBHOCTD 3TOTO CII0CO0A MO3BOJISAET YIOTPeOIAT
MaJible pa3Mepsbl CIIPaJIH IS MaJIbIX PacCTOSHUM.

Takass KoMOuHauusi Oblia, MeXAy MOPOYUM, KCIbITAHA HaMU
MUHYBIIMM JIETOM ZIJ15l TIEPErOBOPOB MeK Y NPUBA3HBIM BO3/YIIHBIM
mapoM ¥ 3emsiero. Ha 3eMiie mpreMHBIN IPOBOJHUK ITOJHUMAJICS HA
HeOOJIbIIYI0 MAUTy U yIIOTPeOIAI0Ch 0OBIYHOE COeAUHEHNE C 3eMJIe0,
a C mmapa NPOBOAHUK ONYCKaJCSA KHU3Y; POJIb 3eMJIM Ha LIape Urpaau
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A. C. Tlornos

aJIOMUHUEBbIE JIUCTHI, yKpelNJeHHble BOKPYT KOP3MHbI HECKOJIBKUMU
IPOBOJIOKAaMU, HATAHYTHIMU Ha OCHACTKY Lapa Ajs yBeJIu4eHUs eM-
KOCTH.

OnbIThl MapKOHM B AHIJIM OCEHBIO 3TOTO rojia fajk HanboJibiiee
paccrosinue, gocturatomniee 10 150 xm Mexay npubpexxHbiMu Oepero-
BBIMU CTaHL[USAMHU.

B mocnenHeit mpuBUIIETUU
MapkoHu, B35iTO B AHIJINM HA
ums Wireless Telegraph C°, BBe-
IieHO clliefiylolliee M3MeHeHMUe.
ITpueMHBI  KU30IMPOBAHHBIN
IIPOBOJ, U7eT MpSMO B 3eMJII0
Yyepe3 MepPBUYHYIO OOMOTKY
MaJeHbKOro  TpaHcdopmaro-
pa 6e3 xene3a (Tecna), TpyOKa
e BKJII0YeHa BO BTOPUYHYIO
obmotky (dur. 53). octur-
HyT 11 OOJBIIOW YCIIeX TOJb-
‘-"'l"l'-l'l'l-'l'-": LU - KO 3THM HOBOBBEJIeHHEM WJIU
Y ecTb 4TO-HUOy[b elle Heomy-

67MKOBaHHOE, TOKa HeU3BeCT-

Bo30yxmeHune TpPyOKH BTO-

PUYHBIM  MHZAYKTHPOBAHHBIM

KosiebaHreM OBLIO BBeIEHO ellle Tpex/ie JIo/)keM B ero onbiTax 1898 .,

a ynoTpebyeHue Ha CTaHIUK Tprema TpaHcopmaTopa Teciaa — ame-
pukanuem @eccennenom (R. Fessenden).

Komnanus MapkoHH B HacTosilee BpeMs YCTPOUJIa MHOTO CTaHIIUH
Ha aHTIHUicKoM Oepery JIaMaHIIA 2/ ONBITOB.

B raseTHbIX ONMCAaHUAX 3TUX ONBITOB HEOZHOKPAaTHO yIOMHUHA-
JIOCh O TOM, YTO €CTh BO3MOXHOCTH C JaHHOM CTaHLUU [0 IPOU3BOIY
HAIMpaBJIATH Jielelly Ha J00YI0 U3 COCeIHUX CTAHLMI. MOXHO TaKKe
YeThIpeM CTaHIUAM, HAXOAAMUMCSA B 001eid chepe neiicTBUsA, epero-
BapUBaTbCS MeX/y co00I0 MomapHo, He Memasi Apyr Apyry. [Toapo6-
HOCTH pellleHKs 3TOU 3a/jayyl [0 CUX TOp He omyOauKoBaHbl. OTHAKO
MO)XHO PacCYMTHIBATh, YTO, HACTPAUBAS UCTOYHUK U IPUEMHUK 3JIeK-
TPUYECKUX KoslebaHUI B YHUCOH Gyarozaps siBleHUSM pPe30HaHca, Ha

Que. 53

234



TENETPA®OUPOBAHME BE3 [TPOBOJIOB

GOJIBIIOM PACCTOSIHUYM MOKHO BBI3BATh JIeWCTBUE TOJIBKO OIHOTO MpHU-
eMHOTO ammapara, ecjiv Ipe/jBapuTeIbHO BCe TPHeMHble TPUOOPHI Oy-
AyT HACTPOEHBI Pa3IUYIHO.

BaxxHoe 3HauyeHMe GecIPOBOJIOYHOTO Tejerpada Ha Mope, BBUAY
TOTO YTO HU TyMaH, HU GYpH He MELIAlT PacIpOCTPAHEHHUIO 3JIEKTPO-
MarHUTHBIX BOJIH, 3aCTaBJAIOT IIOYTH BCe IPABUTENbCTBA UHTEPECO-
BaThCS HTUM HOBBIM IIPUMeHEHNEM 3JIeKTPUYeCcTBa.

B HacTosiIee BpeMsi BCIOAY TPOU3BO/SATCS OJOOHBIE OMBITHI. [[pyx-
Hasg paboTa MHOTHX JIMI U 3HaYUTeJIbHble MaTepuasbHble CPeICTBa,
3aTpayMBaeMble Ha 3TO ZIeJI0, HaZlo HaZleAThCS, CKOPO JayT XOpollue
pe3ynbTaThl A1 60oJiee MUPOKOro IPHUMeHeHUs: HOBOTO crocoba Tesie-
rpadUpOBaHUA U, MOXKET ObITh, IOBEAYT elle K HOBHIM HAyYHBIM OT-
KPBITHAM B 3TOW HOBO¥ 00JIaCTH yUeHUs 00 37IeKTPUIECTBe.

A. Ilonos
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A. C.Ilonos
OnwucaHue TeJIe(l)OHHOI‘O IIpUEMHHNKaA
JOJIA aerieul, ImoCbljiaeMbIX C IIOMOINBIO
JJIEKTPOMATrHUTHBIX BOJIH!
[[IpunoxeHue K 3asABJeHHUIO B JlenapTaMeHT TOPTOBIU
¥ MaHYaKTyp O Bblja4e NPUBUJIETHH.
ITpusunerus 3a N26066 BbinaHa 30 HOSAOps
(13 nexabpsi) 1901 r.]
14 nronsa 1899 .

OcHoBaHueM /11 yCTPOMCTBA HOBOrO NpHEeMHMKA Jiellelll, NOoCJaaH-
HBIX I10 cucTeMe Mop3e, ¢ TOMOIIBIO 371eKTPOMarHUTHBIX BOJIH, CIIY)KUT
BHOBb OTKPBITOE CBOMCTBO TPyOKU Bpaniu — Korepepa. DTO CBOMCTBO
0OHapY)XUBAETCS TOJBKO IPU U3BECTHBIX YCIOBUIX U YCKOJIb3aJIO B
INpeXHUX OINbITAX.

Kak usBecTHO, TpyOKa, coziepkamias MeTalIudecKie ONMUIKY, U3-
MeHseT CBOe COIIPOTHUBIIeHUe 3JIeKTPOMarHUTHOMY TOKY IOZ el CTBU -
eM 3JIeKTPOMarHUTHBIX BOJIH, BCTPeYalomMUX TPyOKY HEIoCpenCTBeH-
HO WJIM BOCIPUMHUMAeMBbIX OCOObIMU TPHUEMHBIMH IPOBOJHUKAMH,
CBSI3aHHBIMU C TPYOKOH. DTO M3MeHeHUe CONPOTUBJIEHHUS HACTyIaeT
MTHOBEHHO U COXPaHsAeTcs Mocjie efCTBUS 31eKTPOMarHuTHOM BOJ-
HbI; CONPOTHBIIEHNE TPYOKY DU 3TOM NazZiaeT Ha HECKOJIbKO HecAT-
KOB WJIM COTE€H OMOB IOYTHU C 6ECKOHEYHOCTH U JOIKHO BCTPAXHYTh
TPyOKy, 4TOOBI pa3pyIIUTh MPOBOAUMOCTD OMUJIOK.

Mesxzly TeM HEKOTOpbIe YacTHbIe CTydau YCTPOMCTBA YyBCTBUTEIbHON
TPYOKU, MeTaJTYeCKUe IeNOYKH, IIeOYKH, COCTAaBJIeHHbIE ITOTepeMEeHHO
U3 YIOJIbHBIX ¥ METaJUIMYeCKUX KOJell, 1 BOOOIIle TaK Ha3bIBaeMble CBO-
Go/HbIe KOHTAKThI (MUKPOQOHUYEeCKHe) 0OHAPYKUBAIOT MAalOCTONKYE U
He3HauuTeNIbHble M3MeHeHUsl CONPOTUBIIEHUS, 10 BeJIUYUHe HOCTUralo-

1 [Texcm no 4, C. 122—130. Tam e yxazan ucmounux: {TUAJIO, ¢ond Hdenapmamenma
mopeoeny u marypaxmyp. Komumem no mexwuueckum denam, deno o npusunezuu Ilonosa,
1899 2., an. 7—10, asmozpagp). Cxemvi: hord Memopuanstoeo myses A. C. Ilonosa, MMII, 2.1.1.,
N¢11218].
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IVIe TOJIbKO THICAY U [JaXKe ZIeCATKOB ThICSY OMOB, HO B MOMEHT IPOXOJK-
JileHUs Yepe3 TaKue TPyOK!U M LIeTIOYKY 3JIeKTPUYeCKOro KosebaHus OHU
MMeIOT 3HaYUTeIbHO MeHblIIIVe CONPOTHBIIeHN . [T03TOMY, COCTABIAA Liellb
U3 3JIeMeHTa TeJleOHa M UyBCTBUTENIBHOM TPYOKH, MbI YCIIBIIIMM B TeJle-
¢oHe Tpeck, COOTBETCTBYIOLIMH BCAKOMY Pa3psiy MOChIIAIOMEN CTaHIUN.
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TTocsenoBaTebHbIe Pa3psi/bl AAKOT JUTMHHBIE ¥ KOPOTKHE CUTHAJIBI U, Ta-
KUM 006pa3oM, MOXeT ObITb PUHSATA HA CITyX JieTlela, ToCIaHHast a30yKoi
Mop3e. OnBIT MOKa3bIBAET, YTO IPH ITOM HACTOIBKO COXPAHSETCs XapaK-
Tep [eHCTBYS IpepbIBaTesisi MHAYKIMOHHOM CIIMPAH, 9TO 6e3 Tpyaa MOXK-
HO OT/IMYATh JleTlelly Pa3/IMYHbIX CTAHIU, eI OHU JAOCTUTAIOT AAHHOM
CTAHLIMY B Pa3HOE BPEMHL...
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A. CIlonos

Ynotpe6ienue TesiedoHa B IOCI€0BATEILHOM COEITHEHUH C MaJIbIM
nepepsIBOM B ['epIIOBOM pe30HATOpe yKe MPUMEHSIIOCh IS U3ydeHus
3JIeKTpUYecKUX KonebaHwid. Hamra Tpyb6ka 3aMeHsieT MUKpOMeTpuye-
CKU IoJlydaeMoe Majoe paccTOsiHUe IJIA UCKPBI, ZlaBass BO3MOXHOCTb
¥IMeTh B CBOGOTHOM KOHTAaKTe HACTOJIbKO Majioe pacCcTOsiHIe, KOTOPOe
HEeZIOCTYIHO IJIS1 MUKPOMETPUYeCKUX MPUCHIOCOOIeHUI. DTO CBOWCTBO
CcIy4aitHO 0OGHAPYKeHO ¢ TPyOKO#, MHOM M300peTeHHOI 1Sl Teserpada
6e3 MPOBOJIHUKOB MOMMHU HENOCPEACTBEHHBIMKM MOMOIIHUKAMU — ac-
cuctreHToM MuHHOro Kiacca I1. H. Pei6kuHbIM 1 KaniutanoM /. C. Tpo-
UIIKVM BO BpeMs OIBITOB, IPOM3BOAKUMBIX B KpoHIuTanTe B Hayaje
UIOHS Cero roza.

OKoJ10 3TOTO )Xe BpeMeHH ObUIO OIy0/IMKOBaHO mchMo FO3a B MHOCTpaH-
HBIX )KYpHaJIaX, B KOTOPOM OH YKa3bIBaeT Ha CBOM OIIbITHI C MHYKIMOHHBIMU
BecaMH, OTHOCSIIMeCs K Hayany 80-X rofioB, B KOTOPBIX OH 3aMETHI IefCTBYe
Ha MUKPOQOH 3KCTPATOKOB Pa3MbIKAHWS, U TOIZA YK€ BbICKA3bIBAJI MbICIIb,
9TO 3TH JIEUCTBYS Ha MUKPOGOH MPHHAZIEXAT 0COOBIM JIEKTPIYeCKUM BO3-
MYIIEHUAM, TPOUCXOAAIMM BOIM3K NPOBOJHUKOB B MOMEHT IIPEePhIBAHHS
ToKa. FO3 yKa3pIBaeT Ipu 3TOM, YTO MeTaUTNIeCKHe KOHTAKThI He MOTYT B
3TOM CJIy4ae CJIy)KUTb BCJIECTBYE X CIIANBAHIA WY CBAPHBAHMS.

JleficTBUTENbHO, He BCAKas TPyOKa MOXET CIYXKWTh /I IpueMa Ko-
nebauuii. [lo-BUAUMOMY, [UISi IeWCTBUS TPYOKM B yKA3aHHOM CMBICTIe
Heo0X0/Ma N3BeCTHAs CTelleHb OKMC/IEHUS MeTaJla, CIIy)allero B Hel,
ero TBepIOCThb ¥ CaMblil BUJ 3epeH MeTasiia. TobKO TpyOKa ¢ IIaTHHO-
BBIMU 3JIEKTPOZIAMH U Pa3aBJIeHHbIM WM PACTOTYEHHBIM CTaIbHbIM OU-
cepoM Bcerzia YZIOBJIeTBOPSIET CBOEMY Ha3HAYEeHUIO: IPH CIaObIX UMITYJIb-
cax, KOTOpbIE ZIaeT JIeKTPOMAarHUTHAs BOJIHA HA OOJIBIINX PACCTOSHUSAX,
O4YeHb peIKO BbI3bIBaeT [I0JIHOe CBapHMBaHMe, JIerKO yCTpaHsAeMoe JIeTKUM
COTpsACEHUEM.

TpyGka Takoi popMbI IPUIYMaHa MHO# [/Ist IEACTBYSE 6eCIIPOBOJIOYHOTO
Teserpada, HO Ipy KOMOMHAIUY C Tele)OHOM MPHEM Jellel IPY IIPOYX
PaBHBIX yCIOBUSAX BO3MOXEH Ha PACCTOSTHUAX 3HAYUTENIbHO OOJBIINX.

MHo¥ 6bIIO TPOK3BEIEHO HECKOJIBKO OIBITOB, MOATBEP)K/AAIOIIHX TT0J-
HYIO IIPUTOZTHOCTb HOBO¥ KOMOMHALIMY /IS IpHeMa Jieriell Ha ciyx. OnHa
CTaHLUSA OTIpaBJIeHUs, CHabXeHHAss MOMMH IpUbopamu Teserpadpupo-
BaHMS, IOMeIaach HAa MUHOHOCIIE, BTOPasi Takas Jke CTaHIMs OblTa oMe-
meHa Ha ¢popre «KOHCTaHTHH» 1 TPeThsl — B KpOHIITazTe HA LIEHTPAJIb-
HOH TesieOHHOI U TeserpadHO¥ CTaHIMH KPeroCcTHOTO Teserpada.

238



ONUCAHUE TEJIE@OHHOI'O ITPUEMHUKA 711 JENELT

Ha 3Toii nocsefHel MMeJICS TONBKO MPUEMHUK, COZlep)Kaluil Tpy6-
Ky, 3JIeMeHT, IiBa TejedoHa, coeqHEHHbIE MOCIef0BaTeNbHO. OnUH
KOHel[ TPyOKU ObUI COeMHeH C 3eMJield, a JPYrod ¢ M30JIMPOBAHHBIM
IPOBOJHUKOM, NOAHATHIM Ha IIeCcTe OKOJIO IeCTH CakeHell HaJl Kpbl-
el 3nanus texerpada (¢pur. N2 5).

Crannusi Ha «KoHcTaHTHMHe» MMena TenerpadHbI MPUEMHUK C
TaKoM ke TPyOKOH, MauTa Ha «KOHCTaHTHHe» ObINa BHICOTOH OKOJIO
BOCbMHU CaxkeHell. MMHOHOCeI| MMeJl TaKylo ke CTAHIIMIO U MauTy...
Kax Ha MUHOHOCLle, TaK U Ha pOopTe CTAHI[MY OTIIPABJIEHHUS COCTOAT U3
MHAYKIMOHHOM KaTymKy PyMKkopda, paspsikaroleiics yepe3 0ObIKHO-
BEHHBIN HCKPOMep, OZIMH IIaPUK KOTOPOTO COeIHEH IPY OTIPABJIeHNN
C 3eMJIeHi, pyroil — ¢ BepTUKaJbHBIM IIPOBOAHUKOM Ha MecTe. IIpe-
peIBaTesnb Ha GOpTe PTYTHBIN, C 3JIEKTPOMOTOPOM, a HA MUHOHOCIIE —
3JIEKTPOTEXHUYECKUI, C 0COOEHHOCTSIMU, KOTOpBIE OYAYT yIOMSHYTHI
HiKe. Mexay ¢popToM U MUHOHOCIIEM MpPOU3BefieH Obl1 0OMeH fere-
IIaMy, HAYMHAasA C PACCTOSHUH IBYX BepCT, MpUYeM MUHOHOCeI yja-
nscst oT GopTa ManbIM Xo70M. Ha paccTossHUM OKOJIO MATHU BEpPCT
ObLT MyIleH 3Mel, MOJHUMAaBIINI MPOBOJOKY Ha 25 caxeHeil. He-
KOTOpOe BpeMsi Ha «KOHCTaHTHHe» Takke ObUI MOAHAT 3Mel CHavaja
OYeHb BBICOKO, MOTOM MOHIKEH Z0 BBICOTHI Ma4yThl. OOMeH nere-
mamu He npekpamaiucs 1o TonbyxuHa MasKa, OTKyAa MUHOHOCEI
CTaJ BO3BpAIAThCA Ha3az.

B TeyeHue 3TOr0 BpeMeHM Ha CTAHIUY B 3[JAHUM KPOHIITAATCKOTO
tenerpada Aexypusn mpu TenepOHHOM NpPHEMHUKe TeyerpadHbIi
yHTep-oduIep u 10 BpeMeHaM KaluTaH Tpounkuii. Bce genentu, mo-
ciaHHbIe ¢ popTa U ¢ MUHOHOCI[A, ObLIN MPUHATH B KpoHinTaaTe 6e3
MaJeiiniero ynyueHus. CTaHIIMY IIPU 3TOM OIIbITe OBLIN PACIONOKe-
HBI TaK, YTO CPeAHASA CTAaHUUA-QOPT Jexansa HEMHOTO B CTOPOHE OT
OPSIMOM, COeIUHAIOLIe KpaliHue CTaHLUU, T. €. TOPOACKYI0 U MUHO-
Hocell. PaccTossHue MeXIy 3TUMU KpaliHUMU CTaHIUAMU U3MEHATIOChH
HOCTOSIHHO OT HATH /10 JBeHAALaTH BEpPCT.

Kpome 3TOro ombiTa, MOBTOPEHHOTO JBAXZbI, TelepOHHbIE MpPHU-
eMHUKHU ObUIM MCIBITaHbl MeXZAy GopTaMy M IOKa3aau OOJbIIYIO
4yBCTBUTEIHHOCTH HOBOTO IPHEMHUKA 1 I0CTATOYHYIO IPOCTOTY 06-
pamenus ¢ HuM. EAMHCTBEHHOE YCI0BUe, KOTOPOe HYXXHO COOJII0CTH
IPY [10JIb30BaHUU Tele(OHHBIM NIPHUEMHUKOM, — 3TO BO3MOXXHOCTb 3a-
IUTUTH YYBCTBUTENILHYIO TPYOKY OT PE3KUX TOJYKOB BO BpeMs MpH-
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eMa Jernemu. [l 3TOTO JOCTaTOYHO YKPENUTh TPYOKYy HAa MATKOU
pe3uHe: HallpUMep MIOMECTUTb ee Ha KOHIle Kay4yKOBOW TPYOKU WM
IIOZIBECUTb Ha TOHKUX PEe3MHOBBIX N10JIOCKAX, KOHEYHO /7Sl GonbInei
ZOCTOBEPHOCTH IOJIe3HO MMeTh /Ba TejedoHa, 4TOOBI 3alUTUThH
yXO NPUHUMAIOIIEro Jenemy OT IOCTOPOHHUX 3BYKOB, XOTS [eii-
cTBHe TeledpOHA YACTO OBIBAET JOCTATOUYHO TPOMKO...

YyBcTBUTeNbHAsA TPyOKa, ynoTpebisieMass MHOM, yCTpOeHa CIienyro-
MM 00pa3oM. BHyTpH CTeKJISIHHO# JIETKOU TPyOOUKH, I1aMeTPOM OT 8 710
12 MUNIAMETPOB, ATMHON 6—8 CaHTUMEeTPOB, HAKJIEUBAIOTCSA C IOMOIIBI0
JIaKa 7IBe TOHKVEe [UIATMHOBbIE TOJIOCKY Ha paccTosgHuu ot 0,5 1o 1,5 mui-
mumetpa (dur. N2 1), IIaCTUHKA UMEIOT MeTaTNIecKoe COOOIIeHne ¢
IByMS TIPOBOJIOYKAMH, YKPEIJIEeHHbIMH B OOBIKHOBEHHBIX TPOOKAX, 3aKpbI-
BaOMUX TPYOKy. OHM MOTYT OBITh NPHITAsHbI K TIJIATHHE UM IPOCTO TPU-
KaThl, €CJI 3TU MPOBOJIOYKM CZIeJIaHbI TaKXKe M3 IUIaTHHbL [LIacTUHKM
TIOKPBIBAIOT [OJIOBUHY BHYTPEHHEl II0BEPXHOCTHU TPYOKY 1 HAIIOJHAIOTCS
paszaBieHHBIM GucepoM. JIJIst 3TOrO TOAUTCSA UMEIOIIUIACA B MPOJaXxe
cranbHOU Gucep ot N2 3 1o N2 10. [Tpu BbibGOpe HEOOXOAUMO PYKOBO-
IUTHCA TOJIKO COOTBETCTBUEM KPYIMHOCTH 3€PEH U PACCTOSTHUEM MEXZY
NOJIOCKaMu. JIyyliuid pe3ysbTaT MOJy4aeTcsi NMPU YCJIOBUM MOMeIeHUs
OZTHOTO WJIH JIBYX 3epPeH MeXK/Ty MOJI0CKAMH.

IIpennoutenvie Gucepa BCAKMM APYTMM BHZIaM 3epeH OCHOBBIBAeTCA Ha
TIOCTOSIHCTBe ero (GOpMBI, CTelleH! TBePOCTH U CTelleHN OKUCIeHHst: Ore-
CcTsilast HOBEPXHOCTH Gricepa MOKPhITAa TOHYAMIIMM CJI0eM OKHUCIIA, YPe3BbI-
YaifHO CTOWKOTO MPOTHB JaJIbHENINero OKUcIeH s BHyTpeHHue yacTu 6u-
cepa MOKPBITHI JOBOJIBHO TOJICTBIM CJIOEM OKHUCH, ¥, HAKOHEL], CBEXXHUIA U3JI0M
TIpY pa3/iaBIMBaHKK G¥icepa ¢ MOMOIIBIO IJIOCKOTYOLEeB ZIaeT IIOBEPXHOCTD C
OCTPBIMH BBICTYIIaMH 1 CBOOOZIHYIO OT OKKC/IA. DTO pa3HOOOpasre CBOKCTB
TIIOBEPXHOCTH TOYTH TNPY TOJIHOM TOX/eCTBe 3epeH Oricepa ZaeT Moeit
TpyOKe CPAaBHUTENILHO C PYTUMK GOJIBIIOE TOCTOSHCTBO M 3HAYUTEIbHYIO
4yBCTBUTEILHOCTD. DTa JKe TPyOKa IPeBOCXOMUT Bee Apyrye KOMOMHALY B
TI0JIb30BAHUH €I0 JISI CJIyXOBOT'O PUEMHHMKA 3JIEKTPOMArHUTHBIX BOJTH.

KonudecTtBo 6ucepa B TpyOKe JOJDKHO ObITH paBHBIM 110 00bemy oT 0,3
1o 0,5 Bcero o6beMa TpyOKu. B Buaax 6osiee paBHOMEPHOTO pacrpezie-
neHVst Gucepa TPYOKY TI0JI€3HO PasZieIUTh IepreH/IUKYJISPHO OCH Tiepe-
rOpOZIKAMK M3 HEMPOBO/SIIEr0 TOK BelecTBa, KaK 3TO Mpe/iCTaBIeHo Ha
¢ur. N2 2. [Ipyroi Buz 4yBCTBUTEIBLHOM TPYOKH, TAKKe IPe/ICTaBIeHHbIN
Ha ¢ur. N2 3, omiyaeTcs TonbKO GOPMOIL: BHYTPH YeTBEPOYTOJIbHOM KO-
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ONUCAHUE TEJIE@OHHOI'O ITPUEMHUKA 711 JENELT

POBOYKY BMECTO IIATHHOBBIX JIMCTKOB MOMEIIEHBI /IBe IPU3MBbI U3 YIJIS,
3epHa pasziaBieHHOro Gycepa HAMOMHSAIOT 0TYACTU KOpobouKy. Tperuii
BUJ M300paxkeH TaMm xe (¢ur. N2 4). Bucep HacbimaH B KOPOTKOi IU-
JIMHAPUYIECKON TPyOOUKe, 3aKPHITON C 00EUX CTOPOH YrOJbHBIMU KPYK-
KaMH, BHYTPEHHSISI MOBEPXHOCTb KOTOPBIX MMEET BBICTYIIbI IOI0GHO
BadenpHOM 0cKe. Takue yrmu ynorpebnsioTres B MukpodoHax. bucepa
HACBINAETCA CTOJILKO, YTOOBI OH MOKPBLI BIOJIHE OCHOBAHKE HUIUHAPA
NP BEPTUKAJIBHOM TOJIOXKEHUH TPYOKH; PH 3TOM BepXHee OCHOBaHHUe
He ZI0JDKHO HaXKMMaTh Ha OGucep, HO MOYTH KacaeTcs ero. Obe mocienHue
bopMbI He ycTymaroT mepBoii. Llenovku, oueHb X0OpoIIo paboTaiiye B
Ka4yecTBe Korepepa, s M3TOTOBJISII0 U3 TPY)XUHOK, CIIyXKalUX B KadyecTBe
YaCOBBIX BOJIOCKOB. DTH IUIOCKYeE CIMPAJH KJIAAYTCA B PAZ TaK, YTO OHU
MIePeKPBIBAIOT JPYT IPyra BPOJie YellyH, OT TPeX A0 CeMH MPY)KHUH 0CTa-
TOYHO B LIeITK C OZIHUM 3JIeMeHTOM JIeKJIaHIIe.

K KOHEYHBbIM CIUpaIsM MPHUIIAUBAIOTCS MPOBOJIOKHU, BeAyIye TOK;
BCe YKPEIUISIOTCS Ha 360HUTOBOM MIACTUHKE WM IPYIOM H30JIATOPE.
I[Ipocreiiniasi cxeMa pacroOXeH:si IPUEMHOM CTaHIMU Mpe/CTaBieHa
Ha ¢ur. N2 5, Ho MOXXHO paboTaTh U C IPYTUMHU PaCIOIOKeHUAMH IPHOO-
poB. @ur. N2 6 u N2 7 npeficTaBAAIOT BO3MOKHbIE U UCTILITAHHbIE HAMU
BU/IOM3MeHeHNs B PACIOJIOXKeHUH NPUOOPOB ISl MPUEMHHUKA C Tese-
¢oHoM. KoHeuHO, BO3MOXXHO T0JIb30BaHKMe TpaHCPOpMaTopaMu Kak B
MHKpPOTeJIepOHHOM CTAaHIIUK, HO HEOOXOAUMOCTH B 3TOM HeT.

[IpeaMeT MPUBHUJIETHH COCTABIISIOT:

Kombunauus TtenepoHa ¢ KorepepoM, HU3rOTOBJIEHHBIM U3 CTaJlb-
HOro Oucepa wiM BOOOIle CTaJbHBIX 3€peH, MOKPBITBIX OKHUC-
JlaMM  pa3/MYHbIX ~ CTelleHed; 3epHA [JPYrMX MeTaIOB  TaKKe
MOTYT CJIY)KUTb B YYBCTBUTEIBHOI TPyOKe. DIEKTPO/bI TPYOKHU IIATHHO-
Bble WX yTOJIbHbIE MPeANOYTUTEIbHBI, HO MOTYT OBbITh CTaJbHBIMU 1 BO-
o0111e 13 TPYAHO U3MEHSIOIIMXCS METaJIJIOB.

TpyOka co cTanbHBIM OucepoM cama 1o cebe, 6€30THOCUTENIBHO OT
TOTO, COeJHEHA JI1 OHA C TesleOHOM.

Korepep 13 cTanbHBIX, NaJIaleBbIX, GPOH30BBIX U PYTUX CIHPAJIb-
HBIX IIOCKUX MPYKUHOK, PACIOJIOKEHHbBIX, KaK OMKCAHO BBIIIE.

IIpenonasarens Mopckoro nHxenepHoro yuwiia A. Ilonos
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A. C.Ilomnos
YCOBepIJ.IEHCTBOBaHI/Ie Korepep0B1
Anrnmiickuii mateHT N2 2797 ot 12 ¢peppans 1900 r.
[MpunsaT 25 anpens 1900 r.

[IpreMHVK, IPUMeHEeHHBIi B 6eClIpOBOJIOYHO# Teerpaduu, OCHOBaH
Ha OTKPBITMU KOTepepa MM PaAuOKOHAyKTOpa Bpanmu. DtoT mpubop
HOPMaJIbHO YKa3bIBaeT IPOXOXK/ieHUe 3JIeKTPHUYECKOro ToKa dyepe3 60Jib-
1II0€ CONPOTHBIIEHUE, KOTOPOe, OJHAKO, UCYe3aeT MOZ JIeHCTBUEM 3JIeK-
TPUYECKUX BOJIH. VI3MeHeHue CONPOTUBIIEHUS MTPOMCXOAUT MTHOBEHHO
¥ IPOZI0JDKAeTCs T0CJIe IpeKpalieH!s IPUX0/a dJeKTPUIecKux BosH. C
11eJIbI0 YHUYTOXEHHU S IIPOBOANMOCTY MeTaUIM49eCKUX ONHJIOK C BO3MOJX-
HO GOJIbLIell CKOPOCTbIO TPyOKa COTPSICAeTCsl MM IepeBOpadnBaeTCs.
[IpuayMaHO MHOT'O aBTOMATHYeCKUX PHUCIIOCOOIIEHHUH C STOM 1IeJTbIO.

HoBbli1 IpreMHVIK He TpeGyeT BOCCTAHOBJIEHUS COITPOTHBIIEHHS OTHUJIOK.
DTOT Ba)XHBIIl Pe3ysIbTaT IOCTUTHYT IpUMeHeHHeM TPYOKH, coziepiKarieit
YroJib ¥ MeTaJl1, 06pa3yIomyxX MUKPOGOHHbII KOHTAKT. FI3MeHeHus Compo-
TUBJIEHHs OKa3bIBAIOTCS G0JIee 3HAYNTETbHBIMU U G0JIee IOCTOSIHHBIMU.

I[Ipy 1epBOM MOSIBJIEHMU BOJIH CONPOTHBIIEHKE PafHOKOHAYKTOpA
najziaeT U TMOAJEP)KMBAeTCS Ha HEKOTOPOU BeJMYKMHe B TeyeHHe BCero
BpeMeHU BO3/IeliCTBHS 3/1eKTPUYecKoil BONHbI. CONPOTHUBIIEHHE U3Me-
HsieTcsi 6e3 He0OXOIMMOCTH COTPSICATh TPYOKY.

DTH W3MeHeHUs CONPOTUBJIEHWs yZOOHO HabmozaroTcs B TesedoHe.
YCTpOIACTBO IIPYEMHIKA IIPeICTaBIeHo Ha TIpriaraeMblx gpurypax. Llerms, co-
JIePXXUT TPYOKY C OMUJIKAMU, OIMH UM HECKOJIbKO rajIbBAHIMYECKUX JJIeMeH-
TOB, O/IVH WJIM HECKOJIBKO TesiepOHOB, B KOTOPBIX ONEpaTop CIIBIINT XapakK-
TepHBbIe 3BYKH, COITPOBOXK/IAIONINE BCAKUIA pa3psii HA CTAHLIMH OTIIPABJIEHHS.
Taxum 06pa3oM, Ha TPUEMHO CTAHIIMH TI0JTy9aeTcs1 IPHeM CHTHAJIOB Mopae.

1 [Texcm: nepesod u3 xcyprana «L’Eclairage électrique», m. XXVI, 1-i mpumecmp, 1901,
¢. 169-170. Yepmeacu: pord Memopuansrozo myses A. C. ITonosa, MMII, @2.1.1., N© 11219].
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N° 2797 A.D. 1900

Date of Application, 12th Feb., 1900—Accepted, 7th Apr., 1900

COMPLETE SPECIFICATION.
_Improvements in Coherers for Telephonic and Telegraphic Signalling.

I, Awexaxper Sternaxovien Porov, of Cronstadt, Russia, Professor, do
herebw declare the nature of this invention and in what manner the same is to
be performed, to be particularly. described and ascertained in and by the follow-
ing statement:— 3

The improved receiver of messages sent ‘into space by means of electro-
magnetic oscillations, is based upon Bianly’s discovery of the tubes filled with
filings, known as coherers or radioconductors and presenting a great resistance
to the passage of electric currents and adapted to become suddenly conductors
when influenced by electric oscillations, even when these oscillations have but
10 little strength, which reach siaid tubes either directly or through conductors

secured to the tubes; said conductors serving to collect the electric waves.

The change of | resistance is ordinarily accomplished instantaneously and
continued after the passage of the eleciric oscillation: in order to stop the con-
ductibility of the metal filings, as quickly as is possible, the tube is ordinarily

15 shaken or jogged, and to this end automatic devices have been invented.

My improved receiver comprises the omission of this means for restoring
the vesistance of the filings, and it will be sufficient to compose my tube with
the result to be obtained in view. The result has a real importance and is
attained by composing the tube of a conducting chain formed of carbon and

20 metal portions placed alternately and hdving what is known as “free miero-
phonic contacts.”” Thus the changes-'or variations of the resistance are less
considerable, and of shorter duration and constancy. At the first influence,
the resistance of such radioconductors decreasing, it maintains still a certain
value, and during all the time of the influence of eleetric oscillation, said

25 resistance will be varying without it being necessary to shake or jog the tule.

These variations of the resistance are casily perceived in the . telephone.

Under these conditions, the arrangement of the improved receiver, accord-
ing o, the accompanying drawings illustrating the invention by way of
example, embodies in its main portion:—a circuit composing the tube filled

30 with filings, one or more elements of a battery, one or more telephonic
apparatus in which the operator hears special soundx_i, ?vhich are dry, short or
long and correspond to each discharge at the transmitting station; thus at the
receiving station, I obtain a good reception of the signs of the Morse code. The
character of thé action of the switch for the induction coil is not at all affected

85 and it is thus possible to distinguish from each other, cablegrams transmitted
by different stations and received at different moments.

"The employment of the telephone in connection with Hertz's sounding board
at micrometric intervals has heen realized by Mr. Turpin, but this arrangement
is convenient only for classic experiments at short distances, and cannot be

40 pombined with my system of tube (special radioconductor) filled with steel
grains, having free coutacts, and producing the sl'_lortestbiiistances_heiwo(‘n
them which cannot be obtained by any Hertzian sounding board. My improved
device enables me to transmit messages without conduéting-wires to very great

=

distances.
[Price 8d.]

Ilepeas cmpanuua anenuiickozo namenma A. C. Ilonosa (pomozpadus)
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A. C. Tlornos

ITpumMeHeHue TenedoHa, MPUCOEANHEHHOTO K pe3oHaTopy [epua
C MUKPOMETPUYECKUM MPOMEXYTKOM, OBIJIO yKe BBIOJHEHO TIop-
neHoM (Turpain), HO ero ycTpoiCTBO HPUTOAHO TOJNBKO AN MPOU3-
BOJCTBA KJACCUYeCKUX ONBITOB HAa MaJIeHbKUX PAaCCTOAHUAX. DTO
YCTPOWCTBO He MOKET ObITh COeJJUHEHO C KOTepepoM, COoJlepKaIium
CTaJbHbIe 3epHA CO CBOOOJHBIM KOHTAKTOM, ¥ TI03BOJISIET Peain3o-
BaTh PaCCTOAHUSA MEHbIIE, YeM Te, KOTOPbIe OCTUTAIOTCA C pe30Ha-
topoM I'epuia.

Que. 1 IV{F v
i
e
(o
_ 4
Frg 3 E|]
Duz. 2 f e Duz. 3

C 3TUM paZiMOKOH/IYKTOPOM MOXXHO NepechliaTh CUTHAJbI 6e3 mpo-
BOJIOKH Ha BCSAKOE PaCCTOsIHUE.

Hawuny4mum MeTaniom siBiseTcs NpoAaXxHas cTanb B popme momu-
POBaHHBIX [IepJIOB, KOTOPBIE B Pa3APOOIeHHOM COCTOSHIH JAI0T 3epHa,
IpUMeHsieMble B PaJMOKOHAYKTOpe. Bo n3bexxaHue TPACKH Korepepa,
BO BpeMs Ilepefiaud, TPyOKa MOA/epXUBAeTCS AOCTaTOYHO MATKUM
Kay4yKoM. 3BYK B TesiepOHe MOXKeT ObITh CJIbIIIEH Ha HEKOTOPOM pac-
CTOSIHMH OT yXa. [IprMeHeHue IBYX TesedOHOB 0CBOOOXKAAeT OMepaTo-
pa OT BIMSAHMS BHEIIHNUX ITYMOB.

HakoHer, MOXXHO IIPUCIIOCOOUTH MUKPOTeIepOHHOE peJie [ BbI-
30Ba U peruCTpalliy HOCHLIOK.
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YCOBEPIIEHCTBOBAHME KOTEPEPOB

PasmokoHAyKTOp TpencTaBieH Ha gur. 1. B HeOONbIION CTEKIAH-
HOW TpyOKe miu TpyOKe M3 M30JMPYIOIEr0 MaTepuasa pacHooxe-
HBI JIBe TI0JIOCKY BOJIM3U OJJHA OT APYroil. BHyTpH TpyOKU HaXOAATCA
CcTaslbHble 3epHa, OJyYeHHbIe pa3ipobieHneM. Pa3Mep 3epeH 3aBUCHUT
OT PAaCCTOSHUSA MeX/y AByMS NOJIOCKaMHU.

CreneHb OKUCJIEHUS IOBEPXHOCTH 3epeH obecreynBaeT 3a ammapa-
TOM GOJIBIIYIO YYBCTBUTEIBHOCTD. DTOT PAAMOKOHYKTOP HOJHOCTBIO
HOZIXO/IUT /IJIA TprieMa Ha TejieOHe 31eKTPOMAarHUTHBIX BOJH.

Jlns obecrieyeHUsl OAHOPOJHOTO paclpesiesieHUs MeTaJlIMyecKuX
3epeH TpybOKa MOXeT ObITh pa3/iesieHa eperopoaKaMu U3 HelpOBOAS-
Iero BemecTBa Ha MeJIKYe YacTH.

®ur. 2 npencraBisger HauboIee MPOCThIE M3 IPUEMHBIX YCTPOUCTB.

®ur. 3 maer TO Xe yCTPOICTBO, AONOJHEHHOE TPAaHCPOPMATOPOM.
T cyTh NepBUYHbIE U BTOPUYHbIE OOMOTKH, KaK OHHM NPUMEHSIOTCS B
MHKpOTesepOHHBIX annaparax. DTO yCTPOMCTBO yBeJNYMBaeT NHTEH-
CHBHOCTb 3ByKa B TeJleOHAX, HO OHO He HeOOXOAKMO.
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A. C.Ilomnos
JlokazHas 3anucKa I1aBHOMY MHCIIEKTOPY MUHHOTO fieJia
KOHTp-aaMupany OcTeselikoMy o CHabkeHur Kopabieit
Bantuiickoro u YepHoMopckoro ¢paoTos
paguonpubopamu’

30 auBaps 1901 r.

Ha 3anpoc Bamero npesocxogurenbcrsa oT 23 auBaps 1901 r. umero
9eCTh I0JI0KUTh, 4TO 20 SIHBApS C. T. MHO¥ MojaHa Obla IOK/IaHast 3a-
nucka Ero npeBocxomuTenbCTBY IMaBHOMY KOMaHAXMPY KpoHmTaaTckoro
TIOpTa 110 MOBOJY CHabXeHUs CyfoB BanTuiickoro ¢iora, yXoasmux Ha
HManbuuii Boctok, mpubopamu Tenerpa¢pupoBanus 6e3 NPOBOAHUKOB. B
3TOH 3amKcKe MHO# ObLTIO COO00IIEeHO, YTO U3 15 MpubOpPOB, KOTOPHIE 10
cuXx mop ObUTH MPHOGpeTeHbl, 3 MepBOHAYATbHOM KOHCTPYKIMU YIIOTpe-
GIsA0TCS B y4e6HO-MUHHOM OTpsifie [uisi 00yvenusi. 3 12 cTaHIuii HOBO-
ro obpasra, npuobpereHHbIX B 1901 T., 3 ycTaHOBJIEHBI HA OPOHEHOCLAX,
ymenmux B Tuxuit okean («Ilonrasa», «CeBacTononb», «I'poMOBOIi»).
JIBe cTaHLIMM He/JaBHO OTMpaBieHbl B YepHoe Mope B CeBacTONOb A
TOTO, YTOOBI TI0JIb30BATHCS UMM ISl IPAKTUKUA KOMaHIbI TeTeph e, 10
Havajia KaMmrnaHuu. Kpome aTux IByX CTaHIWIA, 5 TPEAJIOKUT OTIPAaBUTD B
YepHoe MOpe ellle 5 CTaHIIUM, a OCTAIONINECH ZIBe OCTaBUTh B KpoHmTaz-
Te: OfHY A7 6poHeHOcIa «IlepecBeT> M OZHY 1711 00pa3La npu paborax
MacTepCcKoM U A IPOBepKU yCTaHABIMBaeMbIX Ha cyzax bantuiickoro
¢noTa mpubopoB.

Takum o6pasom it YepHOro Mopsi TpeJHa3HAYaIOCh MHOW BCEro
7 CTaHIMi, U3 HUX 5 eJlaTeJbHO YCTAaHOBUTD HA cyAax IIpakTudeckoin
3CKazipel: Ha GpoHeHocrax «PocruciaB», «Ekatepuna», «JIBeHaanaThb
amocTtonoB», «leopruii [TobemoHOCell» M Ha MHUHHOM Kpelicepe «Ka-
1[4, C. 192-193. Tam xce npuseder ucmounux: {IIMC 0.1: «A.C. Ilonoe», x. 11, asmozpa}].
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nutad CakeH», a /iBe CTAHLUM YIOTPeOUTb, COOOPA3ysACh C MECTHBIMU
Tpe6GOBaHUAMY, Ha Gepery Wiu Ha APYrux cyaax YepHoMopckoro ¢rora.
Yro Kacaetcs cynoB Banruiickoro ¢piota, Ha3Ha4eHHBIX K OTIIPaBJIEHUIO
B TedeHKe Oy/yineil KaMIaHWM, TO MHOIO TIPeIJIOXKeHO Teleph JKe 03a-
GOTUTHCS 3aKAa30M HOBBIX CTaHIMH y JIOKpeTe, eC/y, KaK ObIJIO MHE CO-
ob6meHo B KpoHmTaATCKOM NOPTe, IOTPeOyeTcs BHOBL BCErO 9 CYNOBBIX
CTaHIMI. BHOBB ycTpanBaeMast MacTepCKas /171 U3rOTOBJIeHHs IPUOOPOB
TeserpagupoBanus 6e3 IPOBOAHUKOB TOJILKO Ha IHAX Havaua paboTarh
U He MMeeT ellle NTOJIHOTO YCTPOMCTBA; 5 MPeNoaral 3aHAThCA B Hell
M3rOTOBJIEHWEM 4YeThIpeX CTAaHIMIl OfHOBpeMeHHO. CPOK WX HM3IOTOB-
JIeHVIsl, OJHAKO, TPYAHO HA3HAYUTD, He MesI OIIBITa.

ITo noBoxy oby4eHus oduiepos obpaleHuIo ¢ IpUOOPaMH Tejlerpa-
¢upoBaHuA 6e3 MPOBOJOB S MPEANONAraK CJIeAyNyI0 KOMOUHALUIO.
Tax Kak /10 anpess 1 He UMer0 CBOOOJHOTO BpeMeHH BCJIe/ICTBYE YCHIIEH-
HbIX 3aHATUI B MUHHOM KJlacce, a B ampesie y)Ke HAYMHAIOTCA PabOThI
TI0 COOPY)XEHHMIO CY/IOB, TO £, C coracust Ero mpeBocxoiuTenbCTBa I71aB-
HOTO KOMaH/Mpa ¥ HavyaJbHUKA MUHHOTO KJacca, MpeAroarai Coemu-
HUTb YTeHUe JIEKIUH 10 TenerpadupOBaHUIO /i 0QUIIEPOB MPEXHUX
BBINYCKOB MMHHOTO KJIacca M TelepelHuX CiyuaTesei... s Takoro
COBMellleHNs1 HeOOXO/IIMO Il MUHHBIX OQUIIepOB NTPOYeCThb 4 JeKL1U
IOATOTOBUTENILHBIX OT/IEIHO OT CJIyIIaTesiell Kiacca B TedeHue MATOH
HeJlesin MocTa. IIpakTHyeckue 3aHATUA A7 0QULIEPOB BECTU OTHEIbHO
OT Ciyinatenieid U B GOJIbIIEM YKCiIe, OTOMY YTO Ciymiateid GyayT mo-
TOM HPAaKTHKOBaTh HA MUHHOM OTpsiZie JIeTOM. TeopeTHYecKrX JeKIui
npezmnonararo 10 ¥ NpaKTUYeCKUX 3aHATUH Ha KAX/0T0 YeoBeKa. Takum
06pa3oM xenartenbHO co6paTh 0¢uIepoB K 13 mapra B KpoHmTaar.

OTHOCHTENBHO BbI30Ba 0HIIePOB 13 YepHOro Mops, 5 IPeIoCTaBIISI0
Ha yCMOTpeHHe Balero mpeBoCXoiMTeNbCTBA... B TedeHHe KaMITaHUK Ha-
CTOSIIIErO Tofla Ha MPaKTHYeCcKOoi 3ckajgpe YepHOro Mopsi HeO6XOAUMO
BBISICHUTD BpeJHOe 3HaueHue BepXHero MeTaUIMYecKOro TaKeslaxa I
NQJIHOCTY TesierpadUpPOBaHUS OIBITOM HEMOCPEACTBEHHOTO CPAaBHEHMS.
Jlns cero motpebyetcs1, n36paB iBa 10 BO3MOKHOCTH CXOZIHbIE II0 BOOPY-
KeHWI0 OPOHEHOCIa, Ha OTHOM M3 HUX CHATb BeCb BePXHUI MeTaJuInye-
CKMIi TaKeJaX, BpeMeHHO 3aMeHMB ero MeHbKOBBIM, a TaK)XXe BpeMeHHO
yIaTUTh BEPXHIOI 9aCTh IPOMOOTBOJA. .

A. Ilonos
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b. U. 3ybapes
HeCKOoIbKO CJI0B O eATeIbHOCTU
Anexkcanzpa Crenanosuua [Iomnosa
B DJIEKTPOTeXHUYECKOM UHCTUTYyTe!

...Ha poxpecTBeHckux kKaHuKynax 1901 r. mpoucxoguin cbes[
ecTeCTBOMCIIbITAaTeNell U Bpaueil, Ha OJJHOM M3 3aceJjlaHU{l KOTOPOTO
Anekcanap CrenmaHOBWY Jiesiajl JOKJajZ O HOBEWIIMX ycmexax Oec-
IIPOBOJHOTO TeJierpada u Mexay MPOYNM BIiepBbIe IeMOHCTPUPOBAJ
¢u3rMKaM HACTPOWKY MPUHUMAIOIIETO MPOBO/Ia B pe30HAHC ¢ BUOpa-
TOpoM. CTaHIIMK ObLIM YCTAHOBJIEHBI OZIHA B DJIEKTPOTEXHUYECKOM
UHCTUTYTe Ha HoBoucaakueBcKko# yi., apyras B @usnyeckom MHCTU-
TyTe YHUBEPCUTETA.

B nauasne 1902 r. Anexcanzp CTenaHOBUY IIPOU3BOAUII OIIBITHI IIPO-
eKTUPOBaHMS Ha 00JiaKax MPH MOMOIIY MOPCKOTO TPOXKEKTOpa, a 3a-
TeM CTYZEHTbI MHCTUTYTa HECKOJbKO BEYEPOB MOAPS/ ejiaan 06bsIB-
JIeHW S 0 CBoeM Oaue.

B xoHILle BeceHHero mnonyroaus Anexcanzip CTenaHOBUY 3aHAJICA
ONBITAMU C pajiueM, HeBOJIbIIOe KOJMIECTBO KOTOPOTO OBbLJIO MOJyye-
HO B 3TO BpeMsi B XUMUYeCKOU JTabopaTOpuK MHCTUTYTA. Pe3yabTaToM
3TOTO SIBUJIOCHh COOOIeHne Ha 3acenanuu 7 mas 1902 r. <O mpubope,
PErvCTPUPYIONIEM HampsiKeHUe 3JeKTPUYECKOro TOoJist aTMocdepb
IS IapoB, 30HAOB U 3MeeB». Tak KaK cOOOIIeHNe 3TO HUT/e He OBLIO
HareyataHo, a 0CTaJI0Ch TOJBbKO B IAMSTH Yy CPABHUTEIBHO HEOOJIBIIIO-
T'0 YKCJIa YJIEHOB, OBIBIIMX HAa 3TOM BeCeHHeM 3ace/JaH|H, TO 5 [I03BOJIIO
cebe MTOBTOPUTD B KPAaTKKMX YepTax cozepikaHue JOKaaia.

... 5 MI GPOMUCTOrO pafinisi, MOMellleHHbIX Ha YaCOBOE CTeKJIBIIIKO

1 3aKJIE€EHHBIX TOHKHUM JINCTKOM aJIIOMUHHA, COEANHAKTCA MeTaJl-

1 [Hoxnad, coenannsui 6 3acedaruu ®OPDXO0 24 anaapsa 1906, 4, C. 220-223. Tam e dan
ucmounux: {Ommuck u3 XXP®XO, cmames b. 1. 3y6apesa «Heckonsko 108 0 desmensHocmu
Aunexcandpa Cmenarnosuua Ilonosa 8 Dnexmpomexnuueckom uncmumymes, goin. 1, 1906}].
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JUYeCKH C JUCTOUYKOM Pa3pAAHOTrO 3JeKTPOCKOIA, Pa3pAAHUK KO-
TOPOr'0 OTBOJUTCS, HAIlpUMep, Yepe3 Korepep NpUeMHOHN CTaHLUU
6ecnpoBonHoro Tenerpada AnekcaHapa CrenaHOBH4YA, B 3eMJIIO.
Ecnu rae-nubo B OKpyXailieM NMPOCTPAHCTBEe ABUTCA 3apsj, Ha-
npuMmep +q, TO pajuil, MOHU3UPYS OKPYKAKOLIUN BO3AYX, 3aCTa-
BUT OTPULATEJbHOE 3JeKTPUYECTBA TePATHCA C DJIEKTPOCKOMNA, U
OH HavHeT 3apsXXaThCs MOJIOXKUTEIbHBIM 3JeKTprudecTBoM. Korza
3JIEKTPOCKOII 3aPAIUTCA 10 HEKOTOPOTro nmoTennuana V,<V=q/r, rne
7 — paccTosiHMe 3apsAza [0 Ipenapara pafus, To IUCTOK 3J1eKTPOCKO-
11a KOCHeTCS pa3psAAHUKA, U 3JIeKTPOCKOII pa3psAgUTCs, a 3aTeM [0/
BJIUSIHWEM pajus ONATb HayHeT 3apsKarhbcd. IloTeps anekTpuue-
CKOTO 3apsAZa NPOTHUBOINOJIOXHOrO 3HaKa, a CJIeJ0BaTeJbHO U 3aps-
)KeHUe 3JIeKTPOCKoNa OyZeT MPOUCXOAUTh TeM ObICTpee, YeM BhIIIe
noreHnuana V, TeM dame OyAyT HPOUCXOAMTb M yAApbl JIUCTOYKA
3J71eKTPOCKOIA pa3spsAJHUKA, a CONPOBOXAAIONIMeCcs IIPY 3TOM pas-
pAABI OYAyT BBI3BIBATH OTMETKH Ha JieHTe TejerpadHOro ammapa-
Ta. ECTeCTBEHHO 0XK/JaTh IPONOPLUOHAJBHOCTH MeX/Yy YHUCIO0M
paspsAnoB B eJUHNIY BPEMEHU U HAaNpPSKeHHEM OKPYXKawllero
371eKTPUYECKOro MoJfA, 4TO AnekcaHApy CTeMaHOBUYY U y[AJOCh
IOKa3aTh Ha OIBITe, yCTaHABIMBAA 3aps)KeHHYI0 [0 OIpefeseH-
HOTO IOTeHIIMaJa JeHIeHCKYI0 GaHKY Ha Pa3HBIX PACCTOSHUAX OT
anexTpockona. CiesoBaTeNbHO, 3Has MOCTOAHHYIO CKOPOCTb JIeH-
ThI Teserpada, MOXXHO OL[EHMBATh MU3MEeHEeHWS HANpPSIKeHUS 3JeK-
TPUYECKOTO0 Mo aTMOChepHl...

Bo BpeMs nocemeHus DIeKTPOTeXHUYECKOrO MHCTUTYTa Bcepoc-
CUHCKUM 3JIeKTPOTeXHUYeCKUM Cbe3[oM AjekcaHipoM CTenaHOBU-
yeM Oblla NPOM3HECEHA Peyb O HOBEMIINX ycrexax 6ecrpoBOJHOTO
TeslerpadpUpPOBAHUSA U O MONBITKe GecrpoBOAHOrO TenepOHUPOBAHUS,
B ¢pu3nIecKoi 1abopaToOprK MHCTUTYTA ObLIN HajaXKeHbl IJIs 1eMOH-
CTpaIuy Pa3IUYHOTO PoJia MPHEMHUKY 3JIeKTPHUeCKUX KoleOaHUH u
IeTeKTOPbI, KaK-TO: 3JIeKTPONIUTHYeCKUi, PyTepdopaa u T. ...

Ha macnsHoll Henesne Anexcanap CTenaHOBUY YUTAJ B UHCTUTYTe
JIeK1UI0 06 3JIeKTPUYeCKUX KoJebaHusAxX u 6ecrpoBojHOM Tesierpadu-
poBaHMHU U TeseOHMPOBAHUY B MOJIb3y OOIIECTBA BCIOMOIIECTBOBA-
HUS CTyZleHTaM DJIeKTPOTeXHNYeCKOro MHCTUTYTA U UX CTOJIOBOH, a B
IOCTY — MOAOOHYIO )Xe JIEKIMIO 10 NPUTJIAMEeHHI0 0QUIIEPCKOTO CO-
OpaHus B 'peHaziepCKOM IOJIKY...
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B. 1. 3YBAPEB

B 1904/05 yue6HOoM rony Anekcannp CTemaHOBMY 3aHMMal-
csl MCCeJoBaHMeM 3aTyXaHUU 3JeKTPUYECKUX KojeOGaHUM B BU-
Opupyomux cUcTeMax NpU momomu TpyOku BpayHa, mpudem
KaTOAHBIM NOTOK, HAXOAUBIIUKCA I10OJ COBMECTHBIM [leCTBHEM
KOJIEeOMIOMUXCSA 3/eKTPUYeCKOr0 ¥ MarHUTHOTO IOJIeH, OMHCHI-
BaJl Ha 9KpaHe TPyOKH OoJjiee MM MeHee NpPaBUJbHbIE apXHUMe-
ZOBBI CIMPAJX, YUCJIO 3aBUTKOB KOTOPBIX U YKa3bIBaJI0 HA YUCJIIO
KosebaHMi B 3aTyxatomeil uenu. JIas uneneid 1abopaTOpHBIX Ha-
GNMI0/leHUI 3TOT MeTOZ OKa3aJics BechbMa INojie3eH, U AJeKCaHAD
CTenaHOBUY 3TUM 3aHATUAM IOCBATUI JJOBOJBHO MHOT'O BpeMe-
HY, HO KOT/Zla OH IBITAJICA ZenaTh OoJiee YHCTYI YCTAHOBKY AJSA
nejei IeMOHCTPUPOBAHUSA, TO €My He yAaBaJoCch N30eXaTh MOsB-
JIABIIMXCS IPY 3TOM HOCTOPOHHUX BIUSAHUN; 0COOEHHO KaPU3HO
ObLJIO 3JIEKTPUYECKOE TOJIe...

Ha PoxzgectBo 1904 r. Anexcanap CremaHOBUY 4YMTaJ JeK-
U0 00 3eKTpUYeCKUX KosebaHUSIX U GecrpoBOJHOM Tejerpa-
¢upoBaHMY B IPUCYTCTBUY reHepasa, MHCIEKTOPA UHXeHEePHBIX
BOWiCK B HukomnaeBckoil MHXXeHepPHOU akajeMHUHU. 37eChb BIepBbIe
Obl7I0 MOKa3aHO M30UpaTeIbHOE U NepeKpecTHOe Tejerpadpupo-
BaHMe Ha y4yeOHBIX cTaHIMAX BpayHa cuctembl «TenedyHKeH».
CymectBeHHass u 60jiee HOBasi 4aCTh 3TOU JIeKI[UK Oblja MOBTO-
peHa B JoKJafie, YUTAHHOM AyekcaHApoM CTemaHOBUYEM BeCHOU
3TOrO roZia B DJIeKTPOTeXHNYeCKOM MHCTHUTYTe [ KPyXKKa Ipe-
nojiaBaTesneil pU3UKM...

BecHo10... 1905 r. Mbl ¢ Anekcauapom CTemaHOBUYEM 3aHU-
MaJiCh UCCJIe0BaHMEM HEKOTOPBIX BUOPUDPYIOMUX CBA3HBIX
cucteM. IToBolOM A4 MccIe0BAHUSA NOCHYXKUJA NPUCTAHHAA
B MOpCKOU TeXHUYECKU KOMUTET NPUBUJIeTUSA HA CXeMY, Jal0-
Iyi0, IO CJIOBaM ee aBTOpa, He3aTyxamwijre Kouebauus. B aToi
cxeMe BCTPeTUJIOCh MHTepeCHOe cOoYeTaHUWe eMKOCTH U CaMo-
UHAYKIUYU B KYpbe3HOM COeJUHEHUU C APYTUMU YaCTAMHU LelHu.
Cama cucteMa He MOKa3aja HUKaKMX 0COOEHHBIX IIPEeUMYIIeCTB,
a 3TO coyeTaHHe, BepPOSATHO INOCTaBJeHHOe AJS 3aTeMHeHHUs
CMBICJIa U JIJIST BOBMOXHOCTHU B3ATb Ha 4TO-HUOYAb IpHUBUIe-
rMI0, BBI3BAJIO B HAC )XKeJaHHe MONPOOOBAaTH HECKOJIbKO Goiee
CTOXHBIX KOMOMHALWH...
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O OEATENBHOCTU A. C. IIOMOBA B DJIEKTPOTEXHUYECKOM UHCTUTYTE

B koHnue aBrycta 1905 r. Anekcanap CTenaHOBUY IpoYes TPU
WHTepecHBIX JeKIiuu B ITaBiOBCKe /1 yUUTeNell HAPOJAHBIX IIKOJ
o tenerpade o6bIKHOBeHHOM U GecripoBofHOM. Oco6eHHO mepBast
U3 3TUX JleKLUH, NOCBALIeHHAs BbIACHEHUIO CBOMCTB 3JeKTpoMar-
HUTHOTO 1I0JIS1 ¥ IBJIEHUY UHAYKIMY TOKOB, [IOJ4ePKHYJIA IUITHUN
pa3 BhIZAONMecs IeJarornyeckue cnoco6Hoctu Anekcanzapa Cre-
naHoBuyYa. B 3acemanun ®usndeckoro obmectsa 20 centabps 1905
r. Anekcauap CremaHoBUY Jiesian coobijeHre 0 BOJHOMepax, CIy-
AKX A ONpe/iesleHN s epUOZia 3JIeKTPUYeCKUX KONeOaHU. ..
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@. K. bpayx
113 peun HobeneBckoro naypeata
11 mexabpsi 1909 1.
Mowu paboTbI 110 6ecripoBOIOYHOM Teserpadpuu
¥ TI0 3JIEKTPOOTTHKE

BricokouTuMmoe cob6paHue! Ha MO0 70JII0 cerojHs BblINaja
BBICOKAs 4eCTh TOBOPUTH NpeJ 3TON AKaZeMuen, CIaBHOU CBO-
VMU TPaJULIUAMU U NOCTOSIHHO OOHOBJISIEMON IPUTOKOM MOJIO-
ABIX CUJ. Sl BUXY, OOHAKO, CBOIO 3a/jayy He B TOM, YTOOBI 1aTh
0o6muii ouepk 6ecnpoBOJOYHON Tenerpaduu, U HafewCh, YTO
BbI 0J0OpPUTE MOe pellleHHe OTPAHUYUTHCA O60Jlee CKPOMHOM 3a-
madeii: st X04y MpPeCTaBUTh BAM B KDATKUX YepPTaxX T€ MOMEHTBI
MOMX COOCTBEHHBIX paboT, Tle MHe y1aJl0Ch BHECTH CBOIO JIETITY
B Pa3BUTHeE L[€JIOTO.

s He CTaHy OCTaHABJIMBATHCS Ha OMMCAHUHM CBOMX OIBITOB,
MMeBLIAX MeCTO jeToM 1898 rojja ¥ OTHOCHUBIIUXCSA K pacnpocTpa-
HEHWIO 3JIEKTPOMAarHUTHBIX BOJIH Yepe3 BOAY, a IPSIMO Mepenay K
ONbITaM Mepejayu yepe3 MpoCTPaHCTBO.

<>

Ocenbio, Toro xe [1897] roga C 11 a 6 u (Slaby), mone3yscs cyie-
CTBEHHO TeM JXe PAacIHOJIOXeHHeM OIBITOB, Kak 1 MapkoHu (Marko-
ni), JOCTUT Ha cymie 21 xu, TpUYeM A1 NOAHATUA IPOBOJIOKY [JIU-
HO10 B 300 . mprMeH A BO3AYIIHbIE MAPBI.

[l MeHs BO3HUK BOIIPOC: HOYeMY JOCTH)XeHHUe BObIINX pac-
CTOSIHUM NpescTaBisdeT Takue TpyAHOCTU? Eciu, HanpuMep, fAaH-
Hble alnaparsl I03BOJAIOT JOCTUTHYTh pacCTosAHUA B 15 xum, TO
no4yeMy Hejlb3s IyTeM YBeJMYeHNs HAYaJIbHOIO HANIPAXKEHU, Ha
4TO BeJb CPe/ICTBA UMEJUCh, AOCTUTHYTh ABOMHOTO MU TI060TO
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WHOTO paccToAHuA? ONBITHI, OJHAKO, YKa3bIBaJIU, NO-BUJUMOMY,
Ha TO, YTO AOCTHXXeHHe OOJIBIINX PACCTOAHUN BCeTa CONMpPAXKEHO
C yBeJU4YeHUeM pa3MepOB aHTeHHBHI. Iloa 3TUM BHedaTieHUeM
HaXOJAUJCS, — 51 He BXOXY B pacCMOTpeHUe TOro, HACKOJIbKO Ipa-
BUJIbHBI ObIJIK cOOOmEeHMs ra3eT 06 onbiTax Mapkouu u Cnabu, —
Korga g oceHbio 1898 roza mpuHAICA 3a pa3paboTKy BONPOCOB
GecrnpoBOIOYHOM Tenerpaduu.

s1 moctaBui cebe 1ebI0 CO3/1aTh O0OJIee MOIIHBIN epeAaTYHK.

[last Toro, 4T06Bl OBII MOHATEH TOT MyTh, KOTOPBINA s cebe Ha-
MeTuJ1, g IONpOIly Bac IlepeHecTUCh B TO BPeMs U CTaTh Ha TOUKY
3peHUs HAIIMX TOTJAMHUX 3HaHUH.

Kakue pakTbl ObLIM HaM TOTZIa U3BECTHBI ¥ UTO U3 HUX BBITEKAJIO?

BbIIO M3BECTHO, 4TO repleBCKHe KojeGaHWA CHUJIBHO 3aBU-
CAT OT CBOMCTB UCKPOBOT'O IPOMEXYTKa, flajlee, 4YTO yAJMHeHHe
UCKpBhl MOXeT fa’ke OKa3aThb BpeJHOe BIMAHMEe HAa UX MHTeH-
CHUBHOCTb, TaK KaK IIPY 3TOM UCKpa TepsieT CBOI0 «aKTUBHOCTb».
Vke B cBoell mepBoit pabore Iepu (Hertz)! yka3zan Ha CUJIbHOE
3aTyXaHUe OCUUJJIATOPOB U CPABHUJ UX KoJeOaHUA C IITIOXO BbI-
pakKeHHBIMU aKyCTUYeCKHMU KONe6GaHUAMY OT YAapa MOJOTKOM
0 nepeBsiHHBIN Opyc. B 1891 roay BwrepkHec (Bjerknes) koinu-
YeCTBEHHO MCCJefoBajl 3aTyXaHUs TepLeBCKUX OCLUJIATOPOB
W Halesn uUX JorapudMuyuecKHidl neKpeMeHT (CAyXKamuid, Kak
M3BeCTHO, MepOoy 3aTyxaHus) paBHbIM 0,26 B TOM cJydae, KOT-
Zla UCKPOBOY MpoMeXyToK Obln Man. C yBeTu4YeHUEM UCKDPHI 10
5 MM iorapudmMudeckuii fekpemMeHT Bo3poc 10 0,40. Kak aTu, Tak
U apyrue GpakThl yKa3piBaJu Ha O00JbIIOe BIUSIHUE UCKPOBOTO
IpOMeXYTKa Ha 3aTyxaHue. Tak KakK yBeJlMueHUe HA4YaJIbHOIO
Hampsi)KeHUs B cxeMe MapKOHM Hen306eXHO CONPSIKEeHO BbLIO ¢
yBeln4YeHNEeM HCKPOBOIO NPOMEXYTKa, TO SICHO, YTO yBelnde-
HYe Hanpsi)XeHWsd He MOTJIO MOBeCTHU K XeJaHHOU Lleslu, IOTOMY
4TO UCKPa IPU MajJeHbKUX eMKOCTAX IepefaTyuKa Morjomaer
60JIBIIYIO 10110 3HEPTUU, KOTOPOU MBI pacrojaraem, U 3Ta 011
TeM 6GoJblle, YeM JJIMHHee caMa MCKpa.

1 [Peus, npousnecennas npu nonyuenuu npemuu Hobens 6 Cmoxzonsme 11 dexabps 1909 e.
Ilepesod ¢ pyxonucu JI. A. Mandenswumama u H. [I. Ilananexcu. C 25 pucynxamu u nopmpe-
mom aemopa. Tun. axy. FOxcno-Pycckozo 0-ea Ieu. dena. Odecca, Iymxunckas, Co6. dom
18.1910. 92 c.].
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®. K. BPAYH

C fapyroél CTOpOHBI, yXe [aBHO ObIJIO M3BECTHO, YTO pas-
Pl KOHZIeHCaTOPOB GOJIBINON eMKOCTHA B 3aMKHYTHIX KOHTypax
OOBIKHOBEHHBIX Pa3MepOB Bcerza MMeeT KojebaTeabHbIH Xapak-
Tep. OueBUAHO, KONeOAaHUA TAKUX KOHTYPOB OTJIUYAITCA TO-
pa3fo MeHbIIMM 3aTyXaHueM. VI nelCTBUTENbHO, yxe B 1862 r.
®ennepceny (Feddersen)! ynanoch HemocpejacTBeHHO cdoTorpa-
dupoBath 10 20 Konebanuil. CHOCOOHOCTD X€ UX UHAYLUHPOBATH
TOKU B COCEIHUX MPOBOJHUKAX OblJNa yXKe M3BECTHA U3 OMBITOB
I1. Pucca (P. Riess) u ocob6enno Tecna (Tesla). K aTum Konebanusim
A 1 obpaTuics. ViMes B cBoeM pacrnopsikeHUHU OOJiblIKe Kouuye-
CTBa 3HEPTrHH, KOTOPbIe MOXHO 6BIJI0O CKOMUTH B KOHAEHCATOPAX,
s HaZlesiJicsi, KpOMe TOTO, OBITh B COCTOSIHUU Ha HEKOTOPOe BpeMs
MOMOJHATH U3J1y4aeMyi0 BO3AYIIHBIM MPOBOJAOM 3Hepruio. Ilpu-
HUMas Bce 3TO B cOOOpakeHue, s MpUIIeN K Cle/[yomeMy 3aKJI0-
YeHUIO: eCJIM yJaCTCSA NPU MOMOIIY 3aMKHYTOT0 K0Je6aTeNbHOTO
KOHTypa 6OJbIION eMKOCTH BO3OYAUTh B aHTeHHe, He COZepxka-
el KCKPOBOI'O MPOMeXYTKa, KojebaHUsA MOTeHI[HaNa, CPeaHAs
BeJIMYMHA KOTOPbIX PaBHA Ha4albHON Pa3HOCTU MOTEHIMAJIOB B
nepenatyrke MapKoHHU, TO Mbl OyfeM uMeTh TOTAa Gojee MoII-
HBIM TepeaTYyUK...

Jlerom 1902 roga MHe mpeacTaBuach BO3MOXHOCTb yCTa-
HOBUTH JJifl fAajbHeHIIMX OMNBbITOB JABe CTAaHIUM Ha CTpac-
oyprckux ¢poprax. Hameit 3agadeit 6610 OTHICKATh Hauboee
GraronpusATHBIE YCAOBUS AN npueMma. [Ipu moMoiqu Kojeba-
TeJbHOTO KOHTYpa, COCTABJIEHHOTO M3 M3BECTHBIX eMKOCTeM
¥ M3BECTHBIX CAMOMHAYKIMI, Mbl HACTPOUJIU B pe30HAHC 06e
9aCTH CHCTEMBI epefaTynuKa. Mbl Takxe onpesfenunu o6a Ko-
nebGaH¥A, BOBHUKIINX 6iarofaps CBA3W, U OTHICKAJNU MX U B
npueMHUKe. Pe3yabTaThl ONBITOB OBINY AJIS TOTO BpeMEHHU J10-
BOJIbHO HEeOXUJaHHbIe. B moATBepxK/aeHMe 51 IPUBEAY TOJIHKO
cnepytomuil npuMep. Eciu KonebaHus BO3AYIIHOTO NMPOBOZA
NpUeMHUKA HUHAYKTUPOBAJKCh Yepe3 MOCPEeACTBO BKJIOYEH-
HO¥ B HEro KaTyIIKK Ha APYTI'YIO KATYIIKY, BXOAUBIIYIO B COCTaB
KOHTypa, HACTPOEHHOI'0 B Pe30HAaHC Ha BO3/IYIIHBII IPOBOZ U
cozepixalero eTeKTOp, TO 10 Mepe TOT0, KaK yBeJTUYUBalI0Ch
paccTosiHMe MeXxJy o6eMMHU KaTylKaMu, yBelWdYHMBanach He
1 [Hacm. cbopn., C. 82-94 (109)].
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Mou PABOTHI IO BECIIPOBOJIOYHOW TEJIETPA®UU Y DIIEKTPOOTITUKE

TOJIbKO OCTPOTa pe30HaHCa, HO — YTO OBIJIO HEOXUAAHHBIM —
U MHTEHCHUBHOCTb BO30OYX/ZEHHBIX KoJeOaHUI. DTa UHTEHCUB-
HOCTb yBeJMYHUBajach C yBeJWdYeHUEM PACCTOAHUSA MeXIy
KaTylIKaMud — pasyMeeTcs, TOJbKO /0 ONpeJleleHHOro pac-
CTOSIHWSA, IIPU JajibHeHIIeM yBeJNYeHUN OHA, KOHeYHO, Ha4u-
Hajla yMeHbIIAaThCsA. B 0OBIYHON TEPMUHOJIOTHHU 3TO 3HAYUIIO:
c ocnabnenuem CBSI3U IeUCTBUE YCUNUBANOCL. DTOT pe3ynbTar,
MOJy4eHHBIN [Jisi IpUeMHUKA, He 3aBUCEJ OT TOro, ObIJIO 14
O/JHOBPEMEHHO BBINIOJIHEHO B IepejaTyMKe ycJoBHe ciaboi
CBSI3U UJIU Xe HeT.

OTHU ONBITHI IOBEJIX K IBYM BaXKHbIM pe3yJbTaTaM: BO-NepPBbIX,
OHU Hay4uJHU, KaK cJesaTh NPUEMHUK MeHee YYBCTBUTEJbHBIM K
NOCTOPOHHUM BIUSHUAM; BO-BTOPBIX, OHU INOJIOKUJIN OCHOBaHUeE
U3MepUTeNbHOMY NpUOOPY, IEHHOMY sl TEXHUKU Teserpaduu 6e3
NpOBOJOBL...

JTetom 1902 rona nosiBusioCch pyHAaMeHTadbHOE TeOpeTUYECKOe
uccienoBaHve M. BuHa o MoeM CJIOXHOM NepepaTyuke. B 5Toit pa-
6oTe OH pa3bMpaeT NPeMMYLIeCTBEHHO BIUAHME 3aTyXaHUA U I10-
Ka3bplBaeT NMyTeM BbIYMCIEHUN IpeuMyIlecTBa 3TOTO NepefaTyuKa.
B ofHOM MecTe cBoeii paboThl OH pe3lOMUPYeT MOJyuYeHHbIe UM pe-
3yJIbTAThl CEAYIOUIUM 0O6pa3oM: «CMOTpS 1O CUJie CBS3U, MOXHO
MOJYYUTh KaK MOIIHOe, HO OBICTPO 3aTyxaloijee BO30yXjaroliee
ieficTBMe, KOTOPOe pacmpoCTpaHseTcsi Ha GOJbIIOe pacCTOsHUE,
TaK U MeJJIEHHO 3aMUPAIONINI PAZ c1abbIX BOJNH, KOTOPBIA MOXET
B030y/IUTh HACTPOEHHBIE B PE30HAHC C HUM Pe30HATOPbI, He OKa3bl-
Basg HUKAKOTO JIeWCTBUA Ha Apyrue, — MylIeYHbIN BBHICTpeJ, CIbIII-
HBIY Ha JlaJleKoe PACCTOSIHUE UJIM HY>KHBIM MeIJIeHHO 3aMUPAui
TOH KaMepTOHa».

DTO TeopeTHYecKoe HCCIeZOBaHUE MMesno (yHJaMeHTaJIbHOEe
3HaYeHUe, KOTOPOe 33 HUM U OCTaHeTcS. BbIOpaHHBIE Xe YUCIIeH-
Hble IpHUMephl He BIIOJIHE COOTBETCTBYIOT IPaKTUYECKUM YCIOBUAM.
Becb mMarepuas, ObIBIINIT B TO BpeMs B PacOPsIKeHUH, O PaHUYHU-
BaJICd HECKOJbKUMHU BBIYMCIEHHBIMM U HEMHOTHMH OIlpefeJeH-
HBIMU B 1a60paTopuu Ko3dduireHTaMu 3aTyXaHUA. DTO U HeyaH-
BUTEJIbHO: METO/bI /ISl IPOU3BOACTBA M3MEPEHUH IPU YCIOBUAX
NpPaKTUKH, KaK MBI BUJIeJIU, TOTAA Belb TOJbKO BO3HUKAJH.

1 [1, C. 292-304).
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®. K. BPAYH

HauuHas ¢ 3TOr0 BpeMeHHU, HacTynaet 6ojiee BhIpakeHHOE pas-
rpaHuYeHue paboThl: Ha paboTy B 1aGOpaTOPUHU, C OJHOU CTOPOHHBI,
¥l Ha IPUMeHeHNe Pe3yJIbTaTOB ee K CJIOXHBIM YCJIOBUAM NPAKTUKH,
K ee pa3HOOOpa3HbIM 1 OoMbmKUM TPebOBaHUSAM, C IPYroi. Yemexu
B 3TOM TIOCJIe/[HEM HalpaBJeHNH SABJIAIOTCS 3acayroi rpada Apko
u Penpans...

s y)Ke HaBHO cTapajcs HAWTH CpeJiCTBA 3aCTAaBUTh KojebaTeb-
HBII KOHTYP aBTOMAaTHU4YeCKH BbIKJIIOYAThCS KaK pa3 B TOT MOMEHT,
KOTZla BCA HepPrus mepejfaHa UM aHTeHHe. { crapazncsd JOCTUYb
3TOTO cleAyoIiuM obpazom. B kosmebaTeTbHbIN KOHTYP BKJIOYa-
Jlach TOHKAasl MPOBOJIOKA, U 51 HaZesJiCs, 9YTO BCJIe/ICTBUE MOJHOTO
pacmblieHus ee MePBUYHBIA KOHTYDP aBTOMaTUYECKU BBIKJITIOUUT-
€A Kak pa3 B )ejaeMbli MOMEHT. DTOT ONBIT, 10 KpaliHeil Mepe,
IIpY TeX KojeGaHUAX, KOTOPBIMU £ I0Jb30BajCH, He yAaucsa. Ha-
rpeThble 0 OYeHb BLICOKOH TeMIepaTypbl MeTajlJuyecKue Maphbl,
O4YeBHAHO, OCTAIOTCHA CIMIIKOM AOJTO MOHMU3MPOBAaHHBIMHU. DTa
3ajlaya Oblna pemeHa M. BUHOM ¢ MOMOIIbI0 TaK Ha3bIBaeMbIX
«OTPBIBHBIX UCKDP» U PeHziaieM Mpu MOMOILIU TPYOKU C PTYTHBHIMU
3JIeKTPOAAMH.

[IpakTuka pa3paborana jganbiie oTKpeiTHe Buna. Mcxoxs u3
Hero, Apko u PeHzanb co3fanyu CUCTEMY TaK HA3bIBA€MBIX «My-
3bIKaJIbHbIX» UCKP. MaJjleHbK¥e OTPbIBHbIE WM MIKMSAILINE UCKPBI
BuHa camu no cebe BHITIONHSIOT Te YCIOBHSA, KOTOPBIE s XOTEJ CO3-
HaTb MCKYCCTBeHHO. [lepBUYHBIN KosnebGaTeNbHBbId KOHTYP BbI-
KJl04aeTcsi B HauboJiee BHITOAHBIA MOMEHT. Bosbmasi yacTh mep-
BUYHOM HEPrUM HAXOJUTCS B 3TO BpPeMs B aHTeHHe, KOTOpas C
3TOr0 MOMEHTa HauMHaeT COBepUIaThb c80000Hble Konebanus. Tak
KaK 9Heprus Terepb He InepejaeTcs 0OpaTHO MePBUYHOMY KOHTY-
Py ¥ Tak Kak BpeJHble IOTePU B aHTeHHe, He COJiepKallell UCKPO-
BOT'O MPOMEXYTKA, Mabl, TO KO3pPUIHEHT MOe3HOTO [eiCTBUS
3HAYUTEJbHO OO0JIbIIe, a ToTapUPMUYECKUI JeKPEMEeHT 3aTyXaHUs
3HAYMTEJNbHO MEHbIIE.

51 3aKOHYMJI MOY TepBBIi mOKaaj B Hosiope 1900 rozxa cienyio-
IIMMHU CJIOBAMU:

«BecnpoBoIOYHYIO Telerpaduio HHOTAA Ha3bIBaJIU UCKPOBOIi Te-
nerpadueii. [IpaBaa, 10 CUX HOP HeJb3s Ob1I0 060UTHCH COBCEM Oe3
MCKDBIL. 371ech (T. €. B MOMX CXeMaXx) yAaJOoCh c/ieJlaTh ee BO3MOXKHO
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MeHee BpeJHO. DTO 06CTOSATENBCTBO OYeHb BaXKHO; MO0 UCKpa, HO-
poxzaromas Kojeb6aHus, camMa Xe YHHUTOXaeT UX, 0J06HO TOMY,
kak CaTypH NOXHpaeT CBOUX COOCTBEHHBIX JieTeld. Moe cTpemie-
HUe MOXXHO ObIJI0 OBl CKOpee Ha3BaTh CTPeMJIeHHeM CO3/aTh Ge3bl-
CKPOBO¥ 6eCcrpOBOJIOYHbBIN Tejerpad».

s1 paayoch TOMY, YTO TPU HOMOIIU TOJIBKO YTO YIOMSIHYTHIX
CpesCcTB yzanoch GJvXe MOJOUTH K 3TOH LeJIH ¥ TaKUM 06pa3om
clieiaTh KPYMHBIH mar Briepesi B pa3BUTHH CJIOXKHOTO TepejaTunKa,
6e3 KOTOPOTO B HacTOsIee BpeMs HeBO3MOXHa pabora Ha 60Jib-
II0e PacCcTOsiHMe, a TeM CaMbIM U B Pa3BUTHH OeCHPOBOJIOYHOMH
Tenerpadumu.
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9. bpaunuy, O. JIomx
ITnucema B Komuccuro

I10 BOIIPOCY O HAYYHOM 3HaYeHUU
pabor A. C. ITomoa'

MMNCBbMO 5. BPAHIIN

MusnocTuBbI# rocyapb, s CYUTA0, YTO POJIb AHTEHH Obla I0OCTa-
TOYHO BBIICHeHA B MOUX coobmenuax 1890 u 1891 rr. 4 6y/:[y UTU-
POBAaTh JOCJIOBHO.

I. AHTEHHBI HA TIEPE[JATYUKE
Omuemut Axademuu om 12 angaps 1891 .

/13 BCeX OMBITHBIX YCTaHOBOK, MO3BOJIAIOIINX JOOUTLCS pe3yIbTaToB,
51 OTIUINY OZIHY, SIBJISIIOMIYIOCS 0COOEHHO MHTEPECHOI.

YyBCTBUTEIbHOE BeEIeCTBO HAXOAUTCS MpUONM3UTETHHO B 10 M
OT MamuHbI [onblja U ero Bo36yauTens. [lBe N30JMpOBaHHbIE JPYT
OT /Ipyra UUJIUH/PUYECKHe JIaTyHHble TPYOKH A U A', CBA3aHHBIE C
BO30yzAUTENIEM U yAasleHHble APYr OoT Apyra Ha 40 cm, uayT mapasn-
nenvHO. JlelimeHckye GaHKU, KOTOPble OOBIYHO COEAMHSAIOTCS C aml-
napatoM [oJblia, 37ieCh He MOJAKJIIOYAIOTCS, HO JIATYHHbIe TPYOKU B
KaKOW-TO CTeNeHH UCHONHAIT Ty Xe poib eMKocTU. Cdepbl Bo36Y-
IUTeNA HaXOAATCA Ha paccToAsHuAX B 1, 0,5 u faxe 1/10 mm. Vickpsl
BO36yauTes, CBeZleHHbIe 10 TAKOI HeGOJbIION AJIMHBI, He OKa3bIBa-
JIM Ha paccTossHUM 10 # HUKAaKOro HenmocpejCTBEHHOTO IeMCTBUA Ha
1[2.c. 259-263]
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4yBCTBUTEJIbHOE BeIeCcTBO. B 3TOM yOexaanuch, MeHAs PacCTOSTHUE
MeX/ly 4yBCTBUTEJIbHBIM BellleCTBOM M KOHIIAMH JIaATYHHBIX TPYOOK,
COXpaHss IPU 3TOM CBSI3b TPYOOK € BO3OYAUTEJIEM JJISI TOTO, YTOOBI
He BJIUATH HA UCKPY.

YyBCTBUTEbHOE BellecTBO ObIIO MOMeIleHO TPOTHB TPYOOK Ha He-
KOTOPOM PacCTOSIHUU OT KOHIIOB, KOTOPBIe OblIO Gosee ynoOHO pac-
TMOJIOKUTb BePTUKANbHO. IIpM BCHBIMIKE UCKP HAOJIIOAANIOCh YMEHb-
IIeHNe CONPOTHUBIIEHUS YyBCTBUTENBHOrO BemecTBa. O6e TpyOku A u
A’ HeoOs13aTe IbHBI, YMeHbIIeHUe COPOTUBIIEHUS MOXHO ObLIO JIErKO
MOJIy YU Th, KOTZIa 3aCTaBJIAIHA pabOTaTh TOJIHKO OHY TPYOKY. OIBITHI C
TpyOKamMu A 1 A’ IPOTEKAIOT TaKMM ke 00pa30M ¥ [P 3aMeHe MalllHbI
Tosnbria HeGOMBIION KaTymKo PyMKkopda, B KOTOPOH MHAYKTHPOBAH-
Hble ¥ YPe3BBIYallHO KOPOTKME MCKPBI BCIBIXMBAIOT B 00EMX BETBSAX
BO30yauTENA.

XKypran «Kocmocs» (14 mas, 1891 2.)
(Pedaxyus ne M0s MUUHAS)

BoT onbIT, KOTOPBINA I. BpaHiu n1:06e3H0 MOBTOPUII Ilepeio MHOIO.
YyBCcTBUTeNbHOE BellleCTBO BKJIYEHO, KaK U Ipex/e, B Llellb TOKa
Gatapen. Ha HEKOTOPOM pacCTOSIHMM TOPU30HTAJbHO IOMEIA0T
JIATYHHBIM OWJIMHAP AB, IpucoeMHEHHBIN K JJIMHHOMY MeTajlinde-
CKOMY TPeyroJbHUKY, KOTOPbIM OKaHYMBAETCS B IIOMELIeHUU, CMeX-
HOM C TeM, I[le HaXOAUTCA YyBCTBUTeJbHOe BelllecTBO. Takoe pac-
N0JIOKeHMe MO3BOJIsAeT 3apsKaThb U Pa3pskaThb JATYHHBIN LUIUHAD
AB ot neiineHcKoi 6aHKU 6e3 HemoCpeACTBEHHOTO BIMSAHUSA MCKPbI
3apsAja UM paspsfa Ha 4yBCTBUTeNbHOE BelleCTBO, HaJ, KOTOPbIM
Ipou3BOAUTCA ONbIT. LluauHAp AB 3apsXaioT Yyepe3 3TOT MeTalu-
YeCKUN TPEYTrOJbHUK MOCPEACTBOM OAHOM HCKPBI JIEH/IeHCKOH GaH-
KU, 3aCTaB/ASA UCKPY BCIOBIXHYTh HAa MeTAJUIN4eCKOM TpeyrojbHUKe,
Ha paccTosiHUM 10 M OT Llenu TOKa YyBCTBUTEJBHOT'O BellleCTBa; CO-
IPOTHUBJIEHUE 3TOH LleNy TOTYaC yMeHbIIAeTCsl, U CTPesKa rajJbBaHo-
MeTpa mepemernaeTcsi ¢ Hyns g0 90°. Eciu xe, HA060pOT, HUJIUHAD
ObLI 3apsiKeH 0 BKJIIOUEHHUs UCIBITIBAEMOT0 YyBCTBUTEIHHOTO Be-
mecTBa B lLellb, TO IPY pa3psfike UUIMHAPA IPOUCXOAUT TaKoe xe
yMeHbIIeHNe CONPOTUBIIEHHUS.
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3. brAaHIy, O. JIoax
Bronnemers Mexcoynapoorozo obuecmea anexmpukos, mai 1891 e.

Jl1s1 HabJOZIeHsT STBJIEHKST YMeHbIIIeH!sT COPOTUBJIEHKS TPYOKY C MeTaJLTH-
YeCKMM TOPOLIKOM HHOTTIA IPOCTO IPUBOJST B JIEHCTBYE HAXOISIIVICS BOM3M
or Hee anapar [0JIbLIA WIH, 9TO ellie JyUIlie, YCTAHABIMBAKOT BOJIM3Y IPOBOIHYK,
TI0 KOTOPOMY IPOTEKAIOT KoJleOaTeIbHble TOKY pa3psKU KOHAEHCATopa.

Kypuan «Dnexmpuueckusi ceem» (16 urons 1891 2.)

VI3MeHeHs CONPOTHBIIEHNS, ITOJy9eHHbIe MHOIO ITPH UCHIOJIb30BAHUN
Pa3IMYHBIX JIEKTPUIECKUX BIUAHU, 10 CEro BpeMeH! He HaOJII0aIHCh.

1. leficTBYe 37IEKTPUYECKUX UCKP. 51 HAYMHAIO C OMMCAHUSA 3TOTO IEHCTBYI. .

2. [leiicTBUe TPOBOAHWKA, [PUKIIOYEHHOTO OFHOM TOYKOW K LeIH
TOKa Pa3psAAKHM KOH/ieHcaTopa. SI OTAaluI MCKPY HACTOJBKO, YTOOBI He
CUUTATHCA C ee COOCTBEHHBIM /IeCTBAEM HA METaJUIMYeCKHUi TTOPOLIOK.
Bo3bMeM [UTHHYIO JIATYHHYIO TPYOKY, PACIONI0XEeHHYI0 OJHUM KOHIIOM
BOJIM3M LieITH, COZieprKallell MeTalIndecKuii NOpoIoK. K apyromy KoHiry
3TOH TPYyOKH, OTCTOSIIIEH OT MOPOIIKA Ha HECKOJIbKO MeTpPOB, HPHUOJIU-
KAIOT apMaTypy 3apsDKeHHO Jiel/leHCKON OGaHKM, MCKpa BCIBIXMBAET,
IIPOBOJIHUK 3apsyKeH. B MOMeHT 3TO¥ 3aps/KM TOKM BBICOKOIO Harps-
KeHHUs1, CTPEMUTENILHO TIPOXO/SILKe 110 TPYOKe, BBI3bIBAIOT YBeJIMIeHIe
IIPOBOZIIMOCTH METaJIJINYecKOro mopomka. Takoe ke BIMSHUE Ha Mpo-
BOZIIMOCTh MM€eT MeCTO U B CJIydae pa3psK TPYOKU He3aBUCHMO OT
TOTO, TPOUCXOMUT JIM Pa3psiaKa BOJIM3U WM BIAJU OT LIeNH, BKIIOYAI0-
el MeTaJIn4ecKuii TOPOLIOK.

XKypuan «Dnexmpuueckuii ceem» (13 urons 1891 2.)

Ecmu BiusAmoliee feliCTBUe 3JEKTPUYeCTBA COCTOMT B Ilepexofe
TOKOB pa3psAAKU KOHZIEHCAaTOpa B MeTaUIMYecKUil MpyT, TO 3adUKCH-
pOBaHHasA IPOBOAMMOCTb UYBCTBUTEJIbHOTO BelleCTBa YBeJIN4KUBaeTCs
C yBeJMYeHVeM JJIMHBI UCKPBI, BCIBIXMBAIOIIEH MeXy MapamMu Bo30y-
IUTeNSA; OHA TaKXe YBEeIMYMBAETCHA NPH NMPUOIKEHNH MeTayinde-
CKOrO IIpyTa K L|elly TOKa, COJep>Kallero 4YyBCTBUTEIbHOE BEleCTBO.
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II. AHTEHHBI HA IPUEMHUKE
XKypuan «dnexmpuueckuu ceem» (13 urons 1891 2.)

B MerayinyecKui AWK [OMEIAOT OZHOBpEMEHHO MeTaJnye-
CKUH TOPOLIOK, 3JeMeHT JlaHW3/1A U TraJbBaHOMETp, COCTaBJAKIINE
3JIEKTPUYECKYIO Llellb ToKa. Kybuueckoil popMbl AIMUK CHAPYXHU I10-
KpHIT $osbroil. CMeleHns 3epkaja rajJbBaHOMETpPa MOXHO Habiio-
JlaTh 4Yyepe3 IIAPOKUe SUYEeHMKU MeTaIM4eCKON CeTKH, MOKPhIBAIOIIen
HeOOJbINYI0 YaCTh CTeHKHU smuKa. TpyOKa ¢ MeTaJIM4ecKMM MOpPOLI-
KOM pacHoyioXXeHa BHYTpPH, Ha HEOOJBIIOM PAaCCTOSHUM OT ChbeMHOU
noBepxHocTH. Korza sTa MoABMXHAsS NMOBEPXHOCTb CHATA, TPyOKa ¢
MeTaJlIM4ecKUM TOPOLIKOM OKa3blBAeTCS HAIPOTUB IPOBOAHUKA A,
BO37Ie[ICTBYeMOr'0 TOKOM Pa3psAJKU KOHAeHcaTopa. [lelicTBue [u3MeHe-
HMe CONPOTHBIIeHN| HabII0/jaeTcs, KOrzia 3Ta OBEPXHOCTDb CHATA, U
He HabJII0Z1aeTcsl, ey AMUK IJIOTHO 3aKPBIT.

Mertannuyeckass NpPOBOJIOKA, IPUKJIIOUYEHHAs BHYTPU SANIMKA B
HEeKOTOPO! TOYKe LielM TOKAa TPYOKHU C MOPOLIKOM, BBIXOAUT HapPYXy
yepe3 HeOOJIbIIOE OTBEPCTHeE, IPOCBEPJIEHHOE B CTeHKe AmuKa. Eciu
ZUIHA 3TOH IPOBOJIOKY CHApYXH Joxoaut 0 20—50 cum, To B TpyOKe
€ MeTaJIIN4ecKUM [OPOIIKOM BO3HMKaeT IPOBOAUMOCTb. ITpu yaapax
10 CTeHKaM fIUKa [J1 BOCCTAHOBJIEHUS CONPOTHBJIEHUS [OPOIIKA
CTpeJiKa raJibBAaHOMEeTPa OCTAeTCsI OTKIOHEHHOH, YTO He UMeJIo Obl Me-
cTa, ecsiu Obl BIUsAOIIee IeliCTBIE Ha OPOIIOK He IPOZI0JIXKAJIOCh OBl
He nepecTaBast HaIpaBJIATb Pa3psbl B IPOBOAHUK A, CHAPYKU OCTaB-
JIIIOT TOJIBKO HeOOJBbIIYIO YacTh NMPOBOJIOKY f IVIMHON B HECKOJIBKO
MUJUIUMETPOB; B 3TOM CJIy4yae AOCTATOYHO HECKOJIbKUX JIETKUX yapOB
IO CTEHKaM SIIIKKa, YTOObI TOTYAC BOCCTAHOBHUTD CONPOTUBJIEHNE, TAK
KaK BIMSHHE UCYe3aer.

[TpumuTe MOM HauIydllue NOXeJaaHus
D. Bpaunu

1 centsibps 1908 1.

261



3. BraHIY, O. JIomx

I[TMCBbMO O. JIOXA

Yeasxcaemeoii cap!

s1 Bcerna GbLI BBICOKOTO MHeHUs1 0 paboTe nmpodeccopa [Tonosa Haz
OecripoBOIOYHBIM Teserpadom. S eliCTBUTENBHO MCIONb30Bal IS
BOCCTaHOBJIEHUSI YYBCTBUTEJbHOCTU KOrepepa aBTOMaTH4YeCKU Mo-
JIOTOYEK WJIM IPYTOM BCTPSXMBATEN b, IPUBOAUMBIN B IeHCTBUE Yaco-
BBIM WJIM KaKMM-TU60 MHBIM MexaHu3MoM. OznHako ITomoB BrepBbie
IOCTUT TOTO, YTO CaM CUTHAJl OCYIIeCTBJsAJ 0OpaTHOe BO3ZeHCTBHe.
51 noniarao, 4TO B 3TOM M COCTOUT HOBIIECTBO, KOTOPBIM MbI 06513aHbI
IToroBy. OHO OBLJIO B CKOPOM BpeMeHU MPUHATO MapKOHU U APYTUMH,
XOTS caM  ceifyac UM He Iob3yock. Ha HekoTopoe BpeMs S BepHYyJICA
K MeXaHN4eCKOMY MeTOAY IeKOTepUpPOBaHUA U UCIONb3YIO 71 3TON
IleJIY Bpalljaiolleecs CTaJbHOe 3a0CTPeHHOe KOJIeCUKO, IOrpyKeHHoe —
Jepe3 IJIEHKY Macjia — BO PTYTb U HelPepbIBHO MeJJIEeHHO Bpallaio-
1ieecsl BOKPYT CBO€eH OCH.

Bam ny4mre, yeM MHe, M3BeCTHO, KaK Jiajieko nomuies [Tonos B mpume-
HEeHNM CBOEro M300peTeHus i HeMOCPeACTBEHHOH Nepesadyu CMbIC-
JIOBBIX COOOIIeHU# TeserpaQHbIMU CUTHaJaMH. PaHblle 51 yIOBJeT-
BOpSAJICSA NOJTMMHU U KPaTKUMU CUTHAJaMM, KOTOpBIe, IIPU JKeJIaHUU,
BCer/a MOIJIU ObITh IPUHATHI ¥ pacliippoBaHbI TeserpadprcTaMu.

Bunumo, ITonoB BecbMa paHO U OJHUM K3 II€PBBIX HCIONb30BA
MeToJ mpocTeiinell KopabenbHOU curHanu3anuu. Jlymaro, 9To s He
omubych, TPEANOTIOXUB, YTO OH YUTAJ MOK HEOOJBIIYI0 KHIKKY,
NOCBAILEHHYI0 3TUM BOIlpOcaM, KoTopas Bbimia B 1894 r. mox 3a-
rnaBueM «TBopeHue I'eplia 1 ero nocjaefosaresei»; B Hell 10CTATOY-
HO II0JIHO OIMCaH MO¥ IlepBOHAYaJbHbIM MeTOJ Nepefjauyu CUTrHalOoB.
B kauecTBe mpHeMHUKa f IIOJb30BAJICS 3epKajJbHBIM TajJbBaHOMe-
TPOM, a He OOBIYHBIM TeserpaQHBIM JMHEHHBIM pejie; OfHAKO, KaK
BaM u3BeCcTHO, 3epKaJbHBI I'aJbBAHOMETP MOXET ObITb HCIOJb-
30BaH Kak TeserpadHblil IPUEMHUK, 1 ObUI MCHOJIb30BaH AJS 3TOU
ey NpU Iepefiade [epBbIX TelerpaMM; IpaBia, B JaHHOM clydae
OH MCII0JIb30BAJCA C OTKJIOHEHUSMHU BIPAaBO U BJIEBO, & Y MeHA —
C JJIUTeTbHBIMU U KPAaTKMMU OTKJIOHEHUAMM; IPX ITOM B CUTHAJNAX,
nepenaBaeMbIX 6e3 IPOBOZAOB, He OBITIO OOpaIeHNs NOJIIPHOCTH, HO
TOJIKO pa3inyue B ANUTENbHOCTAX.
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CouTy 3a 4eCTh OTBETUTH Ha JI0ObIe Bamu BOmpochl, U f paj,
4T0 pabora mpodeccopa IlonoBa mMoNy4YUT NpU3HAHUE y HErO Ha
poAuHe.

Bo3MoxHO, Bel BUZieIn MOI0 KHUTY; eC/IM TaKOU ciaydail Bam He
NpeACTaBUICA, TO 3K3eMIIAP ee MOCJHeJHero U3JaHUS Bbl CMOXe-
te serko npuobpectu y Electrician Co., Salisbury Court, Fleet Street,
London. E. C.

O pabote npodeccopa ITormoBa B Helt rOBOPUTCS Ha CTP. 62 WU T7ie-TO
paznom. Ho B nepBoM u3faHuu Moeld KHWTY, Bblnenumem B 1894 r., ecte-
CTBEHHO, He YIIOMUHaeTcs 0 paboTax IPYyrux yYeHbIX, 3TO 5 CMOT ieJIaTh
B NOCJEYIOMNUX U3AaHUAX.

Ocraroch, yBaXkaeMblii €3p, HCKpeHHe Ba
Onugep JIodx
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