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TCOpPWsl BOJLTOBOW AYrM B NPUMEHEHUU K AYTO-
BbIM JJIEKTPUYECKUM T[1€4aMm.

fpog, C. U. TEJNbHBIH.

Cpeau pasiuynpX MNOTpeOMTENeH NeKTPHYECKON 3Heprud B HacTosLee
peuss uMewT OONLIIOE 3HAYEBHWE [IVrOBHE DACKTPHYECKHME neéuyw Ans nepe-
‘arKku ¥ padHARpOBaHMS MeTannon. flenssce KpynHEM MOTpedHTE eM 3MeK-
fHUECKOH 3HEPrud, OHM [0 CBOMM CBOMHCTBAM W YCIOBMSM DalOTH 3Haun-
BILHO OTNHUAKTCH OF APYrux norTpebutened. Hecmotps Ha yxke japapuaru-
NTHIETHUH ONBRIT WX NPUMEHEHMA B 3aBOACKHMX VCIOBHMAX, WX CBOHCTBAE 8
2YeCTBE NOTPEOHTENA IMEKTPUUYCCKOR SHEPIUH euwe HefOCTaTOYHO H3YUEeHH,

APOEKTHPOBAHWE BNEKTPHUECKOro 06OpYAOBAHHA A5 HUX BENETCA B 3Ha-
HTENLHOH Mepe OLIYNbLIo, NHlib Ha OCHOB&HWH NPAKTHYECKHX HAHHHX, KOTO-
*'a He BCErAa JAI0T BO3BMOWHOCTHL cpa3y M Ce30mHGouHO NOAOITH K pele-

jaxwe TaKHX OCHOBHBIX BONPOCOB, KA BRIOOp HanpameHus W MOLWHOCTH
<1 JOor0 Tpancopmaropa. VizBecTHO HE Mano NPUMEPOE HEYIOBIETBOPHTENb-
PPk pacoTH Teuel H3-34 CAHIUKOM HH3KOTO HANPSKEHHS WK HEMOCTATOUYHOH
“PUHOCTH TedHnx TpaHcdopmaTtopos. Ho oueHs yacTo Takwe mMut HaGmo-
;u W OOPATHYIO KapTHHY: [pH Ne4ax YCTAHaBAMBalnTCa TpadchopmaTopn ¢

s #IHM 3aNAaCoM MOWHCOCTH H € 4YPe3MepHO WHPOKONT BO3MOKHOCTLIO pery-
POBAHHS HATPAKEHHS, KOTOpPOH NOTOM HAa DNPaKTHKE COBEPIUEHHO HE N0Jb-
T, W neul paboTawT HA OAHOR OnpefeleHHON CTYNEHHW HanpsgmeHNd.
‘akuM  0Gpa30M CAOWHOCTL W AOPOrOBHM3HA INEKTPHUYSCKOro 000pyAOBaHUs
Ka3LIBAIOTCA COBEPUICHHO HeHykHuMu, HekoTopeie ¢upmb! (0coGeHHO aMepH-
HCKHE) [yTem HAKOIIEHHS NPaKTHYECKOro mMaTeprand CTpeMATCH TIOAQIITH
! COBAHMID CTAHZADPTHHIX THHOB MNEYHBIX YCTAHOBOK, NHTAAChL OPEBPATHTL
MeKTPHYECKYIO TIeYb B «NAABMALHVIO MAWKHY»; OAHAKO, pasHoobpazue meTa-
PruvecKMx YCAoBMii padoTel HE BCerja MoweThk GuIT YAOBAEGTBOPEHO Taioro
gna peiueHuen sonpoca., Kpome Toro, 4ucTo SMOMPHYeCKHE NYTh PA3BMTHA
“IeKTPONAABKH NPHECAWT K BOBHUKHOBEHHI) M3BECTHOTO POAA PYTuHeL B Ka-
Erae NPUMEPA MOXKHO YKa3aTh Ha JYPE3MEPHO HU3KCE HalpAkeHHe, Npiae-
eMOe AN PaGOTH AYroBbX SneKTpHueckux veueil. OnBT nOcmegHMX JET
MKA3AN [OJHYVI) BO3MOXHOCThH IHEYHTENLHOTO TOBHLIEHUS LanpaMeHus,

MoTpeGHOCTL B CO3MAHWA TEODHM AYTOBBHIX IMEKTPHYECKMNX meuelt snoaHe

ena, 1 B MOCAEAHHE TOJN MORBHACA PAl paboT, NOCBALEHHHX TeoperHye-

§ MCONSROBAHMIO MBJICHHI B IIENM AYTOBOM 3AEKTPHUECKOH neun. K awcay

[THOCATCH padoTh: Bergeonta, Wotschke, Riecke v fp. -
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b—opeon, OKpyxkaowuit BHYTPEHHIOW YacTb AY'H M, HOBHAMMOMY, Npea-
CTaBNAIOWMNIA MeCTO, rie Pa3BuBAIOTCI XUMHYECKUE Peakuuu MeXAy rasamu
LYFM M OKpYXaiollei cpeaoi;

C—TEeMHBIi MPOCNOeK, OTAENAIWMI OpPeoN OT BHYTPEHHeH 4acTu Ayrs

d ¥ e—NONOXKUTENbHLIA W OTPUUATENLHHI KpaTeps, NPeACTaBAsOUne
pacKaleHHble MNATHA HA 2AEKTPOAEX, CHy¥kallue OCHOBaAHUSIMH BHyTpf’:",'g\e“
PHONETOBOM 4acTH ras3oo6pa3HOro cronéa Ayru. "

INEKTPUYECKHil TOK B BOJILTOBOH Ayre MPOBOAMUTCS HE TOJLKO CBETS wy
MHCS PACKANICHHBIMHM  4ACTAMHU ra3006pa3HOro CTONCA AYTH, HO M OKPYKAIOUL: P
HX Ha JIOBOJbHO OOJILLIOM PACCTOSIHMM CJIOAMM rasa, HMeLUIMMHU Temnepary
He Huke 5000 C, \

dopma U CTeneHb Pa3BUTHA PABAUYHBIX YACTEH BOJLTOBOIH AYTH 3aBUCAT
OT MHOTMX YCNOBWH, KaK TO: MaTepuana 2JeKTPOAOB, JIHHB W MOIMHOCTH AYTH
OKpykaloueid cpean M npoy. C yBenuueHuem CHIN TOKa naowaaum o6oux
KpaTepos BO3pacTtaioT. [as Ayry, ropsuieii B BO3AYXe MEKAY YroJbHBIMU INEK-
Tpopamu, Mrs. Ayrton!) ycTaHoBiIeHa NpPAMOAMHENHHAS 3aBUCHMOCTh MEeXay
KBAJpaTOM JUaMeTpa MONOKHTENbHOrO KpaTtepa u cuioi Toka. [lo Granguist'y
BeNIMYMHA pajuyca OTPHULATENbHOr0 KpaTtepa B 3aBUCHMOCTH OT CHB TOKa
MOXeT OHTb BbipaxeHa GOpMYyNoi:

r_—_-a+bi

rae KoappuuueHtsl a u b 3sasucar or jmsb ayru. M. Reich?) ana ayru
AMIMHOK B 8 m/m. Hawen:

a=—0,01 u b=-0,009,

€CIn pajuMyC Kparepa BbIDAXKeH B CM. M CHlIAa TOKa B amnepax.

YTo Kacaercsi TemmepaTypsl PasfiMuHBIX YacTed BOALTOBOI Ayru, TO
YCTaHOBJICHO, YTO TEeMIMepaTypa KpaTepos AYr¥M He 3aBMCHUT OT CHJB TOKa M
ATAHBL AYTH M OTNIPE/CNARTCS [J1aBHBIM 0Opa30oM XapakTepom anekTpoaos. [1pu
YrojbHBIX DJ1EKTPOAAaxX TemnepaTypa Kpartepa katoga 3140° abs, a kparepa
aHoga 3700° abs?). Onpegenenue TemmnepaTypbl ra3oo6pasHoro cTonéa Ayry
NpEACTaBAfeT Gosblide TpyAHOCTH. [lpennonaraioT, YTO OHA JEKUT MEKAY
4000 u 6000° [locTOSHCTBO TeMIepaTyps KPaTepoB, KaK YBHUAHM Aanabiue,
HMeeT BaKHOE 3HAYeHWe NSl TeOPUM BOJLTOBON AYIH. -

[lepexoasi K paccCMOTPEHHIO 3aBHCHMOCTH MEXJZY HaNPsiKEHHeM, CHIOH
TOKa M.JUIMHOM AYTH M BAMSHMUS Ha Hee pasnuuHbiX (PAaKTOPOB, KaK TO: U3Me-
HEHUA TEeMIIepaTyphl B [Meud, XapakTepa 3JeKTPOAOB M NpPoY., HEOGXOAMMO
OTMETHTb, YTO MMEHHO T4 3aBUCUMOCTb AOJKHA CINYXKHUTh OCHOBOH MPHU MpoOeK-
TUPOBAHMM MEYU M BCEX OOCHYKHBAOUMX €€ YCTPOHCTB: TPaHCHOPMATOPOB,
ceTH, PEryJsiTopoB M Mpoy. JNEKTPHYECKHE INeYu B 3aBOACKMX YCIOBMAX pa-
GOTAT MOYTH MCKIIYWTENLHO HA NMEPEeMEHHOM TOKe; MO3TOMY HaueH Ueabio
ROKHO ObiTh BHISICHEHME CBOHCTB AyrM NEPEeMEHHOr0 TOKa; HO TaK KakK B

'y H. Ayrton. ,The electric arc, ctp. 159.
?) M. Reich. Phys. Ztschr. J. 1906 ctp. 73.
%) B. Monasch. ,Der elekrische Lichtbogen*: ctp. 142.



OCHOBE MOC/IeJHEH JIEKUT BCE XKe sABJEHUE BOJALTOBOH AYIHM MOCTOSIHHOIO TOKa
M TAK KaK fABJEHUS B HEH mpoue u Jyduie u3ydeHs, TO €CTeCTBEHHO HayaTh
C pacCMOTPEHHUS AYrH NMOCTOSHHOIO TOKa.

Mo wuccnepopanusm S.P. Thompson'a!), najgeHue HanpsikeHus B gyre
pacrnpefenseTcs ChAeayomum o6pa3om (cm. puc. 2). npu nepexope OT MoOjoO-
KIUTENbHOTO [oMIca AYrM K ra3006pa3HOMy CTOAGY
HalmofaeTcss pe3koe najeHue HanpseHwusi (0Tpe3oK a
b)—aHoAHOe mageHus HANpsKEHHsl, COCTaBAAOLIEe NPH
Ayre Meway YroJbHbIMH 3JEKTPofaMu OKO0N0 39 BOALT.
Jllanbute, no mMepe yaaneHUs OT avoja, HanpsiKeHue
MNanaeT nOCTeMeHHo, MPONOPUMOHANLHO YAANEHHI0 OT
ar pa (mpamas b c). HakoHeu,y OTpHuaTeNLHOTO 3JeK-
Tpoaa HAGMOfACTCA OMATH pe3Koe najeHue Hanpsxe-
HHA-—KaTOAHOE MajeHue HampsikeHus (oTpe3ok c d),
cocraznsoulee okono 5,0 sonst. Takum o6pasom non-
HOE HanpsiKeHHe Jyru e BHpaxkaeTcs CyMMmoil Tpex Besiu-
4N €a—aHOAHOC MajeHue HanpsxKeHnsd, €, .-—KaToaHOe P 8
NajfjeHde HanpskeHus W ¢, -—MajeHue HanpsKeHns B
ra3oolpasHom cronGe ayru. [lepsuie jBe OT CHIE TOKA M AAMHB AYrH He
3ABUCAT, 2 MOCGAHAN BO3PACTAET C YBENMYEHHEM JUIMHH AYIH M YMEHbLIAETCA
C yBeNHYEHUEM CUJibi TOKa.

flo Steinmetz'y ) nonHas MOIHOCTbL AYTH P = ei MOKET GMTh npejacra-
BiiGH2 COCTOsIEeH M3 ABYX 4acTeil: p,==e;i, pacxoayemoii YV 3JEKTPOAOB, W
Pp == €gl, pacxoayemoii B rasoolpasHom crosnde ayru. [losoxum, 4To KonMue-

CTRO napos, oGpasyioumx ayry (o6‘eM rasoo0pasHoro croida Ayru), WK, 4YTO
BCC PaBHO, NpU 3aAaHHOH [UIMHE AYrM CPeAHEe CeyYeHue AYrH NPONOPLUOHANBLHO
cise Towa. Torza MOWHOCTb, PacXCAyemas Ha HarpesaHue sNeKTPOAOB M HCNA-
PeHHe BELECTBA MX, MPONOPUHOHANLHAS CEYCHHIO AYTH, MOXET GbiTh NpPHHATA
NPOIOPIMOHANLHON CHie ToKa

Po==a.i=e¢

OTKyna nonysaem, YTO HanpsieHue ¢, pacxoayemoe Ha 3/eKTPO;ax, He 3a-
BHCHT OT CWJIb TOKa:
ey, —= a == Const.

MowHOCTh py==eyi, pacxofyemas B ra3so06pa3HOM CTONGE YrH, ONPeACHseT s
YCIOBUAMM KOHBEKUHH W PAfHaLMU) TeNIa C ero NOBepXHOCTH, ¥ NOTOMY NPONop-
UHOHANLHA NOBEPXHOCTH, T.-e. AMAMETPY rasoo6pasHoro cronbéa ayru d, ymHo-
KEHHOMY HA JNMHY AYTH |, WK, TOYHEE, HA AJMHY AYTH, YBEAHYEHHYIO HA OYEHb
Manyio BEJIMYHHY C, OTBEYAIOULYI0 Tenay, yXOLAUEeMY uYepe3 2/eKTPOoa:

%) S. P. Thompson. El. Rev. 37. 1895, ctp. 572.
') C. Steinmetz. ,Radiation Ligth and Jllumination~. crp. 137—146.
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Tak xak puameTp [yrH UPONOPLMOHANEH KODHIO KBAAPATHOMY K3 CEYEHMS
AYyry, a noClnegHeEe Mbl MPUHSIW INPONCPLUACHAJNLHBIM CHUNIE TOKa, TO
Po=k y i (I4+c)=¢e)i
k. (I-¢)
Vi

Takum 00pa3oM MONHOE HaMpsnKeHue AYTu:

OTkyna

e=gyfey=a—- kll;l—i
Yo
Jns yrosnbublx 3jeKTpogoB: a=36;k—51 u ¢=20,8.

dopmyna Steinmetz’a He coriacyeTcsi ¢ MPaKTUYECKUMM AaHHHMH [DH
6onbluMX culax ToKa. JleiCTBUTENBbHO, U3 Hee ClefyeT, YTO npu GOoNbLIuX
CUJIaX TOKa HANPsXKEHUE AYrM NOYTH HE MEHAETCH ¢ M3MEHEHUEeM ANUHH [YTH,

k.(14-c¢)
TaK Kak qneH“*v‘;fi: ““npu 5TOM OuYyeHb Mman. Mex[ay Tem, peryiaupoBaHue
'p,yroablx DNIEKTPUYECKUX TeYyed OCHOBAHO MMEHHO Ha U3MEHEHWUM HaNpsKeHUd
AYrM C u3MeHeHuem ee Jnvhbl. Ha 3TOM OCHOBaHO AeiicTBUE BCEX 3BTOMATH-
YECKHUX DErylsaTopCeB NpU AYTOBBIX JJIEKTPUUYECKHX Teyax.

Hepoctatox ¢opmynas Steinmetz‘a MOXHO OO‘ICHUTL TaKuM ©Gpasom:
KaTogHoe u aHOQHOE HamnpsHKEHUs NPEACTABISIOT COG0I0 3NEKTDOABUMKYLINE
CWJIBI TEPMO-UOHHOI'O XapakTepa; NO3TOMY BIIOJIHE €CTeCTEEHHO, YTO OHH 3aBU-
CAT OT TEeMIepaTypbl KpaTepoB, HO He CBsA3aHbl C pasmepamu uX. Tax Kak
TEMIIEPATyphl KPaTepoOB HU OT CUIBI TOKA, HU OT JJIMHBL [YI'M HE 3aBUCHT, TO
¥ BEIMYMHA KAaTOAHOIO ¥ 2aHOLHOTO HAMpPSKEHHS OCTAIOTCH NOCTOSHHBIMU MIPU
W3MeHeHnu 3TuX GaKTopoB. YUTO KacaeTcs NajieHus HaNpseHUst B rasooo-
pasHom CcToNGe Ayry, To Steinmetz cTaBUT €ro B 3aBUCHMOCTH MCKIIOUATENLHO
OT TEeMHIepaTypHbix YycCioBuil. Mewxnay TeM, ra3oo0pasHulii CTON0 AYrH Opej-
CTABNSIET NPOBOJHUK, COBEPIIEHHO AHAJOTWYHBIA METaIMYECKOMY MNPOBOJHUKY,
Uiy, eile nyuiie, 3JIeKTPOJMTY, B KOTOPOM TOK CO3JaeTcCsl IepeHOCOM MOHOB.
B razoofpa3Hom CTONOE Jyrd BIUSHWE TEMIEPaTyphi HECOMHEHHO 3SHauu-
TENbHO CUJIbHEE, YeM B ADPYTMX NPOBOAHMKAX, MOTOMY 4YTO 3JIEeChb NPHUXOAUTCA
MMEeTh [eJI0 CO CTOJb BHICOKMMM TeMiepaTypaMy, 4YTO cama TeMIepaTypa
SIBJIIETCST MOHU3UPYIOLMM areHTOM; TeM He MEHEe W B OTOM Clyuyae cieayer
paccMaTpuBaTh CONPOTURICHUE, a CIE[OBATENbHO, U NajJieHue HaIpAWEeHud, €o-
CTOSILUUM M3 [BYX Claraemblx:

ey==8y X
k4 o "
ik G=ipgrk B B-=amoupanunsNy yjieH, 3aBUCSIUE OT TemmepaTyps. Pac-

cMaTpuBas NEpBHII 4leH, HeCOXOA¥MO MOMHUTL, YTO, B OTIMYKME OT OOHUYHBIX
NIPOBOAHUKOB, CEYEHHE ra3zo0o6pasHoro cTonda ByrHW 3aBHCUT OT CHIIN TOKa W,
ue mpenmoneieHU0 Steinmetz’a, NpSMO DPONOPLHOHANLHO eli; NO3TOMY €; = Bl
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T.~€. HE 3aBUCUT OT CHUIBl TOKa ¥ NpPIMO INPONOPUKOHAILHO ANMHE AYTH.
BenuuuHa X onpenenseTcs MHOrMMU ycnosusimy. OHa 3aBUCUT OT MOLUIHOCTH
RyrT¥, €€ JUIMHbl, CeYeHWs,, YCIOBMi OTJauu Temna C MOBEPXHOCTH U MpOY.
YCTaHOBUTbL TeOpeTHUYeCK# QYHKIUOHAJLHYIO 3aBUCUMOCTbL AN HEe TPYAHO,
NIOITOMY HamuiieM B 0O6iieM Buje:

x=1 (i, I,...)
Takum 06pa3oM s INOJHOTO HANPSKEHWS AYTM MOJyyaeM BbhipaXeHue:

e—a-Bl4f (i, L...)
3aBUCHMOCTb, BblpaxXaemasi DOCHENHUM YNEHOM, MOWKET ObiTb YCTAHOBJIEHA
nyTem cpaBHeHus ¢ Qopmynoit Mrs. Ayrton, MONyueHHOW Ha OCHOBAHHMHW OYEHb
NOAPOOHBIX M BEeCbMa TLlATENbHbIX JKCIEPUMEHTANbHBX WCCNeJOBaHNi "BOJb-
TOBOI Ayru:

e:a+m+¥m

Yucnosble 3HaueHus KoapPULMEHTOB: ¢, B, y U & NpuBelieHs B MpUIaraeMoH
Taonuue 1).

Ta6nuna 1.
IJNEeKTPOfb [lpumeuanue
e « B 't )
(& C 38 1.6 19 126 Iyra B BO3gyxe
Cu C 146 24 336 7.0 #
Fe C 126 20 243 1.0 %
Fe Fe 185 4.0 185 40 ”

Cu Cu 174 36 183 10.8 »
Cu Cu 222 15 311 52 -+ oxnaxpancs

i Cu Cu 180 175 521 34 — OxXJIaxpaalics
- Cu C 214 35 43 864 Jlyra B Bogopone
- Al C 845 7.1 845 850 "
B ycnosusx RAYroselX 2JIeKTPUUECKUX Meueli, Iie NPUXOAUTCH UMETb [en0
f-1=b

" . 1 ’
C CHJIOH TOKa, N3MEPHeMON THCAYAMH aMIep, 4IEHOM ~——— B dopmyne Mrs.
Ayrton MOxHO npeHe6peyb M [Jisl HANPSHKEHUS AYrU nojnydaem GOpmMyJay.

e=a— Bl
T.-€. HalpsikeHHe AYr¥ He 3aBUCUT OT CHAbl TOKAa ¥ HAXOAUTCH B JHHEHHOM
32BUCMMOCTM OT ANMHBL AYyTH.

HccnexoBanusaMu npod. MuTKeBUMYa YCTAHOBJEHO, YTO B OCHOBE sBJIEHUS
BOABTOBOH JAYTH JIEXUT U3JYydeHUe 3SIeKTPOHOB PACKAJEHHOH IOBEPXHOCTHIO
Kparepa Katopa. KonuuecTBO 3/1€KTPOHOB, M3jyyaeMoe B €OMHULY BPEMEHM
eAuHulIeH TIOBEPXHOCTH KpaTepa, 3aBUCHUT OT ero TeMmmepaTyphl. 3TO MNOCHy-
XMJ0 ocHoBaHueM Th. Simon’y 2) HmONOXMUTH B OCHOBY INPEANIOXEHHOW UM

1) W. Upson. ,Observations on the Electric Arc*. Phil. Mag. 14. 126. 1907.
1) Th. Simon. Phys. Ztschr. 1905, ctp. 297. Cm. Takxe Jahrbuch der drahtl. Te-
legrapie, 1908, cTp. 28.

Hayxkoei 3annciu—2.
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TEOPHK BOJNLTOBOH AYrv MPEACTABIEHHE O TEIIOBOM COCTOSIHMM KpaTepa Ka-
TOAa, KOTOPOE XapaKTepus3yercs NpOu3BefeHHeM W3 mnomagu kparepa F Ha

ero Temnepafypy T. ConpoTusneHue Ayru r:::—?- onpejensieTcs BEIUYUHOHR
(FT); moatomy
l;._:f(FT) R ¢ )

C Bpyroil CTOPOHH KpaTep Karoja MOANEPHMBAETCS B PACKAJEHHOM COCTOSIHHH
34 CYeT TeIla, Pa3BUBAEMOIO B [yre 3JEKTPUYECKHM TOKOM, T.-€.

FT =1, (ei)

[Monoxwum, 4TO NMpWM yCTAHOBUBLIEMCS ropeHum payru, korga FT, e # 1
B TEYEHUE MPOAOCIKUTENHLHOrO BPEMEHU OCTAKTCS MNOCTOSHHBIMH, HA MNOAAEP-
»aHHe KpaTepa B PAacKaJeHHOM COCTOSIHUM PacXOAyeTCsl HEKOTopas 4vacTb ©
MOILUHOCTHA AYTU. YCJIOBHEM NOCTOSHCTBA TEIUIOBOTO COCTOSHMUSA KpaTepa sBJs-
€TC CYUWEeCTBOBaHME Ha HEM TeMIOBOro
PaBHOBECHS: KOJMYECTBO TeIlia, mojiyyaemoe
UM B €UHMIY BPEMEHM, AOJWHO ObITb PABHO
KOJIMYECTBY TeIia, TepsieMOMY UM 3a TOT XKe
npomMexyToK spemeHu. Th. Simon npuHuma-
€T, YTO 3Ta noTepsi nponopuuoHanba (FT).
Torga ycioBueM YCTaHOBHUBLIETOCS TOPEHUsi
Ayru OyaeT paBeHCTBO:

G.eil—3 (FT)

OTKYyfa

q’m'. 3 elr==

C\{O)

FT)=w(FT) . . . .(2)

Wckmiouas sennuuny (FT) us ypasuenuit (1) u (2), moayuum 3aBUCUMOCTD
E—=—=F{)

HassaHHy Th. Simon’om cTaTnueckoi XxapakTepucTHKOH BONLTOBOM. Ayru. Jis
rpaguuecKoro MOCTPOEHHS KPUBOIi, BHIpaxawiueil 3Ty 3asucumoctb, Th. Simon
paccyxfaetT TAaKuM OOpa3OM: IOJOXKHUM, YTO, UBMEHSSA € U i, MBI KaKHM-IUOO
coco60M (OTHHMMAsh WM MNMOABOAS TEIIO W3BHE) OyieM IOAMEPXKUBATL Beau=

e
uyuHy (FT) mocTosHHOM, TOrga M CONPOTHUBIEHUE OYru e (FT) 6yner ocra-

BATbCSl NOCTOSAHHBIM. BONbTOBA Ayra B 3TOM cliydae OyfgeT OO6JajaTbh CBOii-
CTBAMHM MPOBOAHMKA C MOCTOSIHHBIM CONPOTHUBAEHUEM, ¥ TOTOMY 3aBHUCHMMOCThb
e OT i MOXeT OwlTb M3006paxeHa mpamoit OA (cm. puc. 3). C apyroit cro-
poHbl, mo ypaBHeHuio (2) npu (FT)=—=~Const noayyaem Apyrywo 3aBHCUMOCTb
MeXAy € U i, a umeHHo ei— Const, Buipaxaemyo runepsonoit BC. Touka nepe-
ceuennss E kpusoii BC ¢ nmpsmoit OA, ynosneTsopsiowas 060MM  yPaBHEHHSIM
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(1) u (2), npeAcTaBnseT TOUKY CTATMYECKON XapaKTepHCTHKH, OTBEYAICILYIO
3aganHoi BennuuHe (FT). [loBTOpAs TO XK€ MOCTPOEHUE AJIA APYTMX 3HAYEHUH
(FT), naligem npou3BONbHOE YMCHO TOYEK CTAaTHYecKOi xapakrtepuctuxu EE.

[IpuHuMass BO BHUMaHHE, YTO CTATHMYECKAs XapakTepucTuka mno Ayrton
BHpaxaercsd QOpPMYJIOi:

e—*a—l-»- (mpu 1= Const)
He TPYAHO MOJYYUThb, YTO
a?w . (FT) !
I':~— __f(F ) ( ) )
{w (FT) — b} 2

Mo Teopuu Th. Simon’a, ¢ yBemuuyeHneMm koadpduuuenta w(dopmyna 2)
cTaTuyeckas XapaKTepUCTHKA MepeMeulaeTcsl BBEpX, T.-€. KawJ0i JaHHOW Be-
JHYMHE CWIBI TOKa OTBevyaeT 6oJiee BHICOKOE HamNpsiKeHue; IO3TOMY. BCSIKHIA
$GaKTOp, BHI3LIBAIOIMI YBENUYEHHME & MM YMEHbIIEeHHWE o, IOBBILIAET Hampsi-
xeHue ayru. BenuuuHa O ompefeNsieT MOTEpPI0 Temla KpaTepoM KaToja U Io-
TOMY BO2pacTaeT C yBeIUYEHMEeM TEeIUIONPOBOAHOCTU aneKTpoja. KoapduuueHt
¢ MOKa3bIBAET pacrpejlefieHue Temaa MeX[y KpaTepaMu M ra3o06pa3HbM CTOJ-
60M [Oyrd U MOTOMY YMEHbUIAETCsS C YBeJWYEHHeM [UIMHBL AyTH, C yBelUYeHUeM
TEMIOEMKOCTH ¥ TEIUIONPOBOJHOCTHM Cpefbl, OKpyxawiieit ayry. Takum oGpa-
30M, GaKTOpaMu, IOBLINAIOLMMU HANpPSHKEHUe NYTH, AOJDKHBI ObITh: yBEIMUEHUE
TEMmNONPOBOAHOCTH SIEKTPOAOB (fyra MeXAy MeTaNIM4ecKumMu DIeKTPOAAMH),
OXJaX/IEHUE 2JIEKTPOAOB, VBeNIUYEHUE JUIMHB [YTH, YBEJIMYEHHE TEeIIOeMKOCTH
¥ TEIUIONPOBORHOCTH CPENbl, OKpy¥kawuleil ayry (gyra B BOROpPOAe). Bce artu
BHBOJIbI XOPOINQ COTJACyIOTCS C ONbITHBIMM JaHHBIMU.

YTo KacaeTcsl BAUSHMUS TeMDEpaTypbl OKPYXaKUIero Ayry MmpoCTPaHCTBa,
TO MONBITKY 3KCIEPUMEHTANLHOT'O BbISCHEHHMS DTOrO BONPOCA MNPUBOAMIM MC-
chefoBaTelieil K NMPOTUBOPEUMBLIM pe3ynbraTtaMm 2). C TOUKU XKe 3peHus TEeOpUH
Th. Simon’a BnugHue 3TOro GpaKTOpa COBEPLIEHHO SICHO, M HPAKTUMKa paGoThH
JYrOBbIX BIEKTPUYECKMUX Teyeil NPUBOAMT TaKke K OIpPeJleNleHHbIM BbIBOAAM,

JleficTBUTENLHO, TIPY 33[aHHOI MOMIHOCTM AYyrM € i C IOBHILIEHMEM TeMIepa-
TYpbi OKDYKakollero Ayry IpPOCTPAaHCTBA NOTeps TEmIa KpaTepamu yMeHblua-

etcs,  K03pPuuueHT o yObiBaeT. PacnpejeneHue Temna npu 3TOM MeXAy aHO-
[0M, KaTOAOM M ra30006pa3HbiM CTONOOM JYrM OCTAeTCs MNPEXHUM, T.-e. Be-
NUUYKHA & HEe H3MEHSEeTCs; MOITOMY KO3QOUIUMEHT W YMEHbIUAeTCs, 1 Hamnpske-
Hue AYr¥ nafaeT. vid, APYTMMU CIOBaMHU, AN NO/AEPXHAHNS € U 1 TOCTOSHHBIMU
¢ TOBBILUEHUEM TEMIEpaTyphl OKPYXKAWIero Ayry HOPOCTPaHCTBA HEOGXOAMMO
YBEIMYMBATD JUIMHY AYrd. IJTO BIOJHE MOATBEPWAAETCA AAHHBIMU O pa6ote
NYTOBBHIX ~DIEKTPUUECKUX Meveil. [lpumMepoM MOXKET CHYXKHUTb pafoTa mneuyu
Stassano, B KOTOPOW HPUXOMUTCS yBeanuuBaTh MIMHY Ayrn oT 100 m/m. mpu
nycke o 300 m/M. mepefi BbIIYCKOM MeTajlia. JIpyruM npuMepoM MOXKeT CIy-
YKUTb HEYCTONYMBOCTL TOPEHHst Ayl Tpu OTKPHIBAHUM [JBEPOK ¥ 3arpyske
Gonbmoro KONMMUecTBa MeTallla, Pe3KO MOHHXKAIUEM TeMIepaTypy B Meyu.

1) K. W. Wagner. ,,Der Lichtbogen als Wechselstromerzeuger, ctp. 24
2) Cm. B. Monasch. ,Der elektrische Lichtbogen®, cTp. 54—57.
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Bhipaxxasi 3aBUCUMOCTb MEXAY HaNpsiKeHUeM W ANMHOH Ayrd opmynoH

Frolich’a.
e=m--nl
rae

m..—__-a+v:§- n n-:ﬁ—{-——'- %

no Ayrton, npod. I'. E. EBpenHoB!) Ha OCHOBaHMM ONBITOB HaQ 3NEKTpHYe-
CKOM Meybld MOCTOSHHOFO TOKA C BpalUaloOUieiCcs BOJILTOBOH AYrof Hauen, YTo
CyMMa aHOAHOTO M KAaTOAHOTO NajieHusl HaNpsKEHWs BO3pacTaeT C Temnepa-
TYpo#t NuHeitHo

=mg—+pT
npuyeM B YCJIOBUAX OMNKITA

—8
p=>55.10

I'pagveHT MOTEHUMana B ra3oo6pasHOM CTONGE RYrd C MOBHILUEHWEM TeMmmepa-
TYPH B meuyu yObBAeT TaKxke JMHEeHHO

n‘:no‘-"r‘.T
npuyem

—0
7 =10,45.10

B meyu ¢ Bpauwjalwiencss Ayron aHOAOM CIYXHJl rpaduTOBHN THUreNb, NMPHYEM
KpaTep aHOAa HEeNmpepHBHO MnepemMewa]css Nno BHYTPEHHEH MOBEDXHOCTH THIJIS.
EcTecTBeHHO, YTO NPU ITOM Temneparypa THIAS OKa3biBaja BiWAHME HA Be-
JTHYUHY AHOJHOrO HanpsHKEHUs.

B meun ¢ HenmogBMKHOM Ayro#i TeMmmnepaTtypa KpaTepa aHOAa AOMKHA
0CTaBaTbCs MOCTOSHHOW M C MOBHILIEHWEM TEMMEPATYPH B Meyd AOKHA JUllb
yBeIMYMBATLCA MIOWAAbL KpaTepa. Takum 00pasom ANs HEMOABHXKHOW AYrH Mbl
AOJKHB MPUHATH

3 m = Const

M MOTOMY 3aBUCMMOCTb MEX(Iy HAnpshkKeHuem AYru, ee ANHHOH M TeMmepary-
poii B meun MOXeT OubThb BblpaxkeHa GOPMYIOH:

e=m-}(n—yT)I
Tak kak npu GONblUMX CHJIAX TOKa

=a W n=§
TO OKOHYATEJIbHO MOJayyaem:

e—at (B —0,45.10" T)l

rae KoapPuuuento a u § Gepyrca ua Taénuus (ctp. 17). KoneuHo, ata ¢op-
MyJla HE MOXET MPeTeHAoBaTh Ha GOJbUIYi0 TOYHOCTb, TEM HE MEHee MOPSAAOK
BEJIMYMH, KOTOPHE OHA JaeT, COOTBETCTBYET AEHCTBUTENLHO MMEIOLUM MecTo.

) I. E. Espeusop. U3e. Exat. Topu. Unct. I06un. eunyck, crp. 388.



BOJLTOBA AVIA NEPEMEHHOI'Q TOKA.

[lpt mnepemeHHOM TOKE MNOABOAMMOE K [Ayre HANPAKCHHE HCTOYHHKA
H3MEHAETCA BO BpPEMEHH MO BEIHYHMHE M HANPABNEHHID NEPHOAHYECKH

e=En, Sin ot

CraTuueckasl XapakTepHMCTHMKA BOALTOBOW Ayrd M(OKa3blBaeT, 4TO nocnej-
HASl MOeT CYWEeCTBOBATL JNUllb MPH HanpAweHHd GONbLIEM HEKOTOPOH onpe-
AefneHHOol BeNMYMHE, TOKA [OABOAMMOE K [AYré HanpsmeHHWe MeHbIe 3TOH
BEAMYMHb, Yra TOPeTh He MOXeT, M CHna TOKa B HeH pasHa Hymo. [looTomy,
BOOGIE rOBOPSA, BONLTOBA J[yra INEpPEeMEHHOrQ TOKa He MpeAcTaBideT co60i0
ABJeHUs HempepweHoro. Ha puc, 4 u3oOpameHbi OCLMMIOTPAMMB TOKA W Ha-
MPAXEHHA B JIyre TNEPEMEeHHOTO

toka. OHM NMOKa3HBAKT, YTO, MO- porrmens, o Hepasense uonown
Ka HanpikeHUe MCTOUYHWKA He €/ N

JAOCTUIHET HEKOTOpOi onpefeneH- \e,

HOH BEIWYWHH e—=—¢,;, Jyra He Pisa maka,

ropuT, CHia TOKa B Heil paeHa
HYMIO W HANPAMEHHE-MEWKIY INCK-
TPOMAMH PABHO HATIPAKEHHIO HC- L,
TOvYHHKa, B MoMeHT, KOTAa e =—@;,
ayra BO3HuKaeT. [Ipn pancHed-
neéM BO3PACTAHMM HANPAWEHHHA
HCTOYHHKA CHAA TOKa NOCTENEHHD
MOBBILAETCH, HANPSKECHHAE KE Me-
WAy DINEKTPOJAMH NOCTEMEHHD
nagaeT, 4T0 HAXOAMTCA B COOT- ﬁr{

BETCTEMH C TeéM, 4YTO JaeT cCTra-

THYECKAA XapaKTepucTHKa. JIOCTHrHYB MaKCHMalbHOH BEIMYMHB i =, cHia
TOKA HaYMHACLT }‘ﬁHBaTh, HanpamxeHne AYry npd 3ToM NOCTENEHHD NOBHIIALTCA,
HO BO3pacTaHHe HanpAWeHWd 0NpH YMEHBUIEHHHW TOKA TPOHMCXOAHT Mefn-
JNIegHHEee, YEeM MOHHMEHRHE €ro MNpd pO3pacTaHHH CHIB TOKA. HH.K’C'HEI.I, Korga
HANPAXeHHe AOCTHrHeT HeKOTOpPOH BENMUHMHE € =—€,, TOPeHHe [IYrH Npexpa-
WaeTcda, CHIA TOKa CTAHOBHTCH ONAThL paBHOﬁ H}’.I'II-D, H HaNpAWEHWE HA DNEK-
TPOAAX PABHO HANPAMEHHI0 MCTOYHMKA. HanpsamxeHwe €, B MOMEHT BO3HHMKHO-
BEHHA [AYrd BHLIE, 4YeM HAMPAMEHHE €, B MOMEHT nNpeKpalleHHsa ropeHus AyTH-
ITO O6G'ACHALTCA HEOJMHAKOBLHIM TEMMOBHM COCTOSHHMEM KPATEPOB AVIK B 3TH
MOMEHTH: K MOMEHTY BO2HHKHOBEHHSA ﬂ}’ﬂ{ NEKTPOAN 34 BpEMA NpealecTRrO-
BABMIErQ NepepHBa FOPeHMA AYTH YCMERAT OXNaAMTLCH, K MOMEHTY Xe nora-
caHusl Ayr# oHM, HA0GOpOT, CWILHO pa3orpesalTCs.

Takum o6Gpazom ¥ cuia TOKa, ¥ HanpsikeHwe B BONLTOBOH fyre mepe-
MEHHOI0 TOKA M3MEHAITCS BO BpPEMEHH MO KPHBHM, 3HAYHTENbHO OTAHYA-
DUUMCA OT CHHYCOWJ, M NOTOMY BONLTOBA [Yyra NeEpeMeHHOTo TOKa BCerga
ofinagaetT KoapPHUUMEHTOM MOILHOCTH
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MEHbIIYM €JUHHLIBL.

Wcxopsa u3 OCUMJLIOTPAMM TOKa M HanpshkeHus (puc. 4), MOXHO mO-
CTPOUTb 3aBUCHMOCTb MEX[]Y MIHOBEHHbIMM 3HAYEHUSIMM TOKA W HANPAMEHWS
ayrd. 9ty 3aBucumoctb Th. Simon Ha3sbiBaeT AMHAMHUYECKOW XapaKTepUCTHUKOM
pyrn. OHa COCTOMT, XaK BHMAHO M3 puc. 5, u3 seTeedl bc u cd, oTBeuaolux
ropesuio ayru, ¥ BeTseil ab m ad, korga gyra He ropuT ¥ TOK B uemu 006-

Purh.

YC/IOBNIEH OCTATOYHON 9AEKTPONPOBOAHOCTBIO Fa3000Pa3HOrO CTONGA 1yrH. STOT
TOK HHUYTOWHO Maja [0 CPABHEHWIO C TOKOM [pX TOPEHMH AYrM ¥ OKa3uBaeT
HUYTOXKHOE BIUsHMEe Ha (OPMY KPUBHX TOKa W HampsokeHus. ['opaspo 6onb-

Amp.

3
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KA MHTEepec MNpeacTaBisieT pacCMOTpeHve BeTBel bc u cd AnHamuyecko#

XapaKTepucTuKu.

Boo6ie rosops, BeTBb DC, OTBEUAU|As ULPUOAY HAPACTAHUSI CUJIN TOKA
B Ayre, JIewMT Beiue BeTBM cd, OoTBeuawiled nepuoly yOoBahus ToKa. [Ipu-
YMHOI0O STOMY CHYXUT TO, YTO BO BTOPYIO NONOBUHY HpOLECCA BNEKTPOAH H
ra3006pas3Hblii CTOAG AYrH HArpeTshl CHIbHEE, YeM B NEpBYI. 3/lech NpOosiB-
" NSeTCS M3BECTHAs WHepLus B HM3MEHEHWAX TEIUIOBOTO COCTOAHMS AYTH, YTO
nocayxuno ocHosanuem Th. Simon‘y BBEeCTH NMOHATME O TEMJIOBOM rUCTepe-

3uce B BOJILTOBOH fyre nepemMeHHOro TOKa.

M. Reich1), ¢otorpadupys MpuH NOMOIM KMHEMATOrpaduueckoro anma-
paTa KpaTeps BONbTOBO Ayrd Mpy OBICTPHIX U3MEHEHWSX CWJIB TOKa B ayre

1) M. Reich. Phys. Ztschr. 1906. 7. 3. crp. 73.
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Hawen, YTO HEHCTBUTENLHO TEMNOBOE COCTOSIHME KPAaTepOB (BEJIMUUHA M)
NAOIAAN) B CBOMX M3MEHEHMSIX OTCTAT OT CWIB TOKa B Ayre (CM. puc. 6).
BosHukaeT WHTEpeCHbd BOMPOC! HACKONbKO GHICTPO CHEAYIOT W3MEHEHHs
9NeKTPONPOBOAHOCTH Ta30006pa3HOrO CTONGA AYIM 32 W3MEHEHUEM TellIOBOre
COCTOSHMSA KpaTepoB. OTBET Ha 3TOT BOmpoc faeT ombiT M. Reicha, cxema
KOTOpPOTO ¢ TMOJYYeHHb pe3yNbTaT NOKa3aHbl Ha MpHJIaraeMoMm PUCYHKe 1)
(cm. puc. 7). ITOT ONBIT MOKa3bl-

BA€T, YTO 3IEKTPOUPOBOAHOCTD sl
ra3000pa3HOr0 cTON06a AYrM Cle-
AyeT 3a W3MEHEHUEM TeIlJIOBOrO
COCTOsAAHUS KpaTepoB TaKOH CKO- i
POCTBIO, YTO YJIOBUThL €€ Ha Ofbl-

Henpaxesu?
s e

8
Te HEBO3MOKHO. { b ———"
Ha ocHOBaHuu 3TCro seie- T
HUE TEMIOBOTO TUCTEpPesHca B c? . A d
S = —
BOJIbTOBOM Jyre repeMeHHoro Toka 3 +g8
06‘ICHsIeTCS CIeRYIOLMM 06Pa30M: = g ] ' Pur 7.

npy  BO3pACTaHUU CUABI TOKa B
Ayre roimanb Kpatepa KarToja, a
C HEW M 3JIEKTPONPOBOAHOCTL ra3006pa3Hero ¢Tonba Ayru, BO BCSAKHY MOMEHT
MEHbllle, YeM IpHM CTaUUOHAPHOM rOpeHur [AYTW NPH TOM We Cuie TOKa; Mo-
3TOMY KpuBas RUHAMHUYECKON XapaKTepuCTUKM JIEXWT Bhillle KPUBOH CTaTHYe-
CKO#l XapakrepucTuku. [lo mepe npuGnuxeHus cuibl TOKa K MaKCHMyMy M3MeHe-
Hpe TIOWaau KpaTepa COBEpUIaeTCs BCe MERJEHHee, U BEIMYMHA ero Npuoiu-
KAETCs K BENMUYMHE, OTBeyamuleil craunoHapHoi ayre. JlnHamnuecKasi Xapak-
TEPHCTHKA MO3TOMY MOCTENEHHO MPUOMMIKAeTCa K CTaTuuecKou. [1pn ymenblue-
HHMY CHJIBl TOKA BEJIMYMHA KpaTepa BO BCsAKMI MOMEHT Oonblie, YeM TO OTBe-
4aeT CTAUMOHAPHOMY FOPEHUIO AYTU, 3MEeKTPOIPOBOAHOCTh ra3000pa3HOro CTOM-
6a Gonplie M KpuBasi AMHAMMYECKOHW XapaKTEePUCTHKH JIEXUT HUIKE KPHBOIi
CTATUYECKOM XapakTepucTukn. K MOMEHTY BO3HHMKHOBEHMS AVTM OCTHIBAIOIAH
BO BpeM#A NEpepbiBa IOpeHust AYru KpaTep He yCNeBaeT COBEPLIEHHO HCUYE3HYTh,
¥ ACTOMY BO3HUKHOBEHHE JIyTM BO3MOXHO. Yem OoJibliie MOWHOCTD AYTM U UYEM
KOpoye NpOMEXYTOK BpeMeHH, B TeYeHHWe KOTOPOro gyra He ropuT, TeM O0Jib-
MIyI0 BENUYUHY HUMEeT KpaTep K MOMEHTY BO3HMKHOBEHMS Ayrd, Tem Oolbiliee
KOJWYECTBO 2MEKTPOHOB OH K3JIyyaeT, TeM MeHbile CONpOTHBIEHHE ra3oo0pas-
HOroO CT0/0a AYTd U TeM MeHble HanpsHKeHHe B MOMEHT BO3HUKHOBEHUSl AYIH,
B MOMEHT mpexpaljeHus ropeHus Jyru Kpatep uMeeT OCONbIIYIO BEIUUMBY, YeM
B MOMEHT BO3HUKHOBEHHA AYTH, YeM OOC‘ACHSETCS HEOAWHAKOBOE HaNpsHKeHHe
B 9TH MOMEHTBHL.

B BONLTOBOH [yre mepeMeHHOTo TOKa, KaK ¥ B BOJbTOBOW AYre MOCTOSH-
HOTrO TOKa, Hampsi(€HWe Jyrd BO BCAKHI MOMEHT CJIaraeTcs U3 TpeX BeJHYMH:
ABORHOTO MafCHUs HANPSLKEHMs], KaTOAHOTO NaJeHus HanpsKeHWsd W Hanps-

1) U3meHeHUe TENJOBOTO COCTOSIHMS KpaTepa A J0CTHrajioch BHE3AOHLIM HM3MEHE-
HHeM cual Toxa B yenyu abced.

i
i
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MEHUst B Tra3000pa3HOM crTonbGe jayru. Kartoasoe u aHogHOe magenue
HanpsKeHUs B yre MOCTOSIHHOIO TOKa He 3aBUCAT OT CHUIbl TOKAa. OmUCAHHBIA
Boilie onbir M. Reich‘a nokaswisaeT, yTo u B Ayre nepemMeHHOro ToKa aHOojg-
HOE MaNeHUe HANPSKEHUS HYWHO CYATATh NOCTOSHHBIM, [lelCTBUTENLHO, B
YCIOBMSIX ONbTA DU BHE3ANHOM M3MEHEeHUM CUJIBl TOKa TeIIOBOe COCTOSHUE
Kparepa aHOAa OTCTAaeT OT TOKa. Eciu Obl M3MEHEHUE TEIUIOBOTO COCTOSHUA
Kparepa aHOAa OblIO CBA3aHO C M3MEHEHHEM AHOJHOMO [MajieHUs HAMpsSIKe-
Hig, TO NOCNEAHEE Takxke MAOMKHO OHJIO Obl U3MEHSITbCS O0Jiee MAABHO, YeM
U3MEHEHUE CHUJIbl TOKa, ¥ OO0ulee HANpSKEHUEe AYrM U3BMEHsUICCh Obl Mo Gojee
NJaBHO# KPUBOH, 4YeM TO NMOKa3biBAET ONbIT. YTO KacaeTcs KaTONHOrO maje-
HHSl  HamPsIKEHUs,, TO OTHOCHTEAbHO XapakTepa ero U3MeHeHUil B BOJbTOBOIA
Ayre NEpeMEeHHOrO TOKa HM NPSMBIX, HM KOCBEHHBIX yKasaHuii sHet, M. Reich,
NIOBHAMMOMY, CKJIOHEH CUMTATh €ro nocTosHHeiM. Tak xak, mo Thompson‘y,
BeJIMYMHa KaTOAHOrO nNafeHus HaNpsKEHHUS Mana [0 CPABHEHUID C AHOQHBIM
M2[eHNEM HANDSKEHUs, TO, NPUHUMAS CYMMy UX—HANPSIKEHUE HA DIeKTPO-
RaX-—3a BeNUUYUHY IMOCTOSIHHYI0, MH He CfellaeM OO0JblUOi OMUSKH.

[lagenne HanpsikeHuss B ra3006pasHOM CTONGE myrd chaaraetcs (cm.
cTp. 17 ) u3 ABYX BeIMYHH:

~r N

e;="l u e, ::‘—_i{f)«l
[lepsas OT cuibl TOKa He 34BUCHT. BTOpas e M3MEHSETCS C U3MEHEeHUEeM
CAJllbk TOKA M BENU4MHBI KpaTepoB. Yem GoNbiue MOL{HOCTb AYTU, a4 C HEW U
3JIGKTPONPOBOAHOCTL ra3000pa3HOr0 CTONGA Ayrd B MOMEHTH ee BO3HUKHO-
BEHUS M NOracaHus, TeM MEHblIe 3Ta BeJUYHHA.

Takum o6pa3om, HanpskeHue BONLTOBOI AYrd MEPEMEHHOTO TOKa BO
BCAKHH MOMEHT €€ NOPEHHMs ClaraeTcs u3 JABYX BEIMYHH: NOCTOSHHON M nepe-
MEHHOH, mpu4eM B fAyre OONBIIOH MOMHOCTM BelMYMHA MOCHAENHEH Haxe B
MOMEHTSH!, KOIla OHA HMMEeT HauGONbLIYI BEeJHYMHY (BO3HUKHOBEHHE U NOTa-
CaHue AYTi), HUYTOXHO Majia O CPABHEHUIO C MepROii.

Ha ¢Qopmy amHamuyeckoii xapaxTepucTuxu AYTM IEepeMeHHOro ToKa
GONbiIOE BAMSIHME OKAa3bBAIOT DA3JHYHBIE $aKTOpH: JIMHA [AYTH, 4YacToTa
TOKa, CBOACTBA ]€KTPOAOB U OKPYKAIOLEH AYTY CPefbl, MOLIHOCTb AByTH, MO~
CTOSIHHBIE CeTH (BEJIMUMHA OMHUUYECKOrQ | VHAYKTUBHOIO CONPOTHUBIIEHUS) U
npoy. Pa6oramu Th. Simon‘a u ero YUYEHUKOB YCTAHOBJIEHO, YTO:

YBenuueHue JUIMHBI [yTM yCUAMBAET NPOSBIACHHE TEMIOBOTO racTepesuca.
Betsb bc uaer ropasgo Kpyde, ueM BeTBb cd; HanpsiKeHus €; ¥ e, OTaU-
HAIOTCA APYT OT JAPYyra OY€Hb CUJILHO.

[TopoGHbIM e o6pa3om BiauseT u yBeJIMUEHUE TEeIUIONPOBOJHOCTH 3JIEK-~
Tpopos. [lpu MeTammMuecKux 3JEKTPOAAX HAMPSHKEHHE €! B MOMEHT BO3HUK-
HOBEHHs1 YT MOXET ObiThb HACTONLKO BHICOKMM, YTO Jyra racHeT—Halpske-
HUSL MCYOUHMKA HE XBATAeT MIS MOAJEPKAHMA TOPEHUS HAYTH.

[Ipumep nyru, ropsieil B BOZOPOJE, HOKA3LIBAET, YTO yBeJIMUYEHME Tenio-
E€MKOCTH ¥ TEMJIONPOBOAHOCTM OKpYaloweil AYry Cpefbl BIMSIET B TOM XK€ Ha-
NpaBJIEHUN,



C noBbilICHKWEM YaCTOTH TOKA BpeMs, B TEYEHWe KOTOpOro Ayra nmnpe-
DHBAETCH, COKPAINAeTCH, MCKTPOAH HE YCNEBAT OXJAXAATbCA W TEMIOBOMH
MACTEPEe3NC B Ayre YMEHblUaeTCs.

BrusHue yBeNMYEHHUS AMIUIMTYNAbl TOKA MINMOCTPUPYETCS KPWUBHMK puc. 8,
noaydedHsiMu Th. Simon‘om. Byayun oOueHb pe3Ko BbipaxkeH npu i, —1 amm.,
TeMIOBOH rUCTepPe3uc yxe NpH i, =7,5 aMi. nouTH ucyesaeT. Betsu bc u

cd AUHAMUYECKON XapaKTepucTUKH NOYTH CluBa-
0TCH, TPUOAMKAACH K NPSIMON napaijienbH. OCH i.
Bce oTH ONBITHHE faHHHIE XOPOWIO corna-
cywrcs ¢ Teopueii Th. Simon‘a, KoTopas, Kpome
TOrO, AA€T BO3MOXHOCTbL BBISICHHTH BJAMSIHHWE HA
NMpouece roDeHMs AYTH YCICBUH, UMEIIMX Me-
CTO B JNEKTPUYECKUX nevax.
Mpy CcTauuoHapHOM ropexuu (Ayra mOCTOSHHOIO TOKa) SHEprus, pasBH-
BaeMas B Jlyre J/MCKTPHYECKMM TOKOM, DACXOAYeTCs Ha MOJACPHaHHe [OCTO-
AHHBIM TEIJIOBOr0 COCTOsSIHHS AYTH

el=w.(TF)

B dyre Ke mnepeMeHHOro TOKa 3Ta 3Heprust pacxopayeTcs TAKKEe Cule U Ha
H3MEHEHUEe TeIIOBOro COCTOAHMA, NPOUCXOAsLIEE B AaHHBIT MOMEHT

—=w(TF)+ Ld(TF)

Jina pewenus 3Toro ypasHenus Th. Simon npuHumaer, 4To

ei = e4i, Sin® ot

TOT &
eolh Sln” ot-—w (T"‘) + e d (TF)
OTKYAa
enln : - W
Th= == {1 — Sin¢. Sin (20t +- f)]'-{ Cs: Lt
rae

W
p==arc g 2ol

P&CCM&TPHB&H TOJLKO MepruoanyvecKyio 4acTh 5TOro MHHTErpana, OTBEYaUYO
YCTAHOBUBUIEMYCSI TOPEHHIO AYTM MNEPEMEHHOrd TOKa, MOJyuMm:

TF=20011 _ sin o . Sin (2t -{—cp)}

2w (

Musumanbias senuuuda (TF) monyyaercs B MOMEHT, KOraa

Sin (20t |- ¢) =1
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U paBHa

(TF)min = (1 —Sin ¢)

Ona onpefiensieT BeJIMYMHY HANPSKEHHS YT B MOMEHT €€ BO3HWUKHOBEHMS,
TaKk Kak uyem OGomsbwe (TF), .., Tem MeHblle CONPOTHBAEHHE AYTH B 3TOT

MOMEHT W TEM MEeHblue NUK Ha KPUBOH HanpsikeHus. Takum o6pasom npo-
sIBJIeHNE TeMIOBOrO rucTepeanca tem cadee, Yyem GOJNbLIE €yiy U YEM MeHbllue w.
B AyroBbiX 3NEKTPHYECKHX Neyax Mbl HMMeeM [ieio ¢ BiauaHuem oGoux dak-
TOPOB. MOWHOCTL AYrM B JNEKTPHUYECKUX Neyax HU3MepPsSeTCs COTHAMM KHII0-
BATT, YTO Xe Kacaercs KoapPuuueHTa W, TO HA YMEHLIIEHHE €ro C MOBHLe-
HHEM TeMMepaTyphul OKPYXAKUEero AYTY NPOCTPAHCTBA YKE YKasbBaJOCh Ha
ctp. 19. Kpome Toro, ecim ans Buuncinenus F socnosb3osathes popmynoii Reich’a

r—a-j-bi

TO MOMYYHM, YTO BEIMYMHA W YOWBAET C YBEAHYEHMEM MOIUHOCTH AYrH,
e,y =— 500 satT w =—16,25

1000 4,9
1500 3,2
2000 2,29

Mccneoanns Lange!) paioT yKasaHne H4 TO, YTO BelIMuYWHA ¢ BO3pa-
CTaeT C ymeHblleHuem w. Hanpumep, mns ayru, ropsiuei B asore, nojy4aem
TAKHEe 3HAUCHMS:

w=22,5 == 70v
14,4 D
6,2 80

Ecnu s ayrd B YCJIOBMSX AYrOBOH 3NEKTPUYECKOH TNeEYd MPHUHATL, 4TO
¢ =900,

TO MOAYy4aeTCs 3HAUYMTENbHOE YNPOIlEeHUHe, JleficTBUTENLHO, TOrAA

—Solo q __
TR== P (1 — Cos 2ut)

loncrasnss 3T0 3Havenne TF B popmyny, naunyio W. Wagner'om (cm. cTp. 14),

p= B GWIE
i (wTF-—b)2
NOJYUHM:

€9io
2y — Cos 20
. a 2w“ s 2mt)
b % S

: {---—(1 ~— Cos z;ot)A—b}2

2

1) H. Lange. An. der. Phys. 1910, crp. 589,



C npyroit cTOpOHH
ei = €y Sin® et

[lepeMHOXKHE DTH YPABHEHHA, MOMYUHM

12— a2 (€yl,)2 Sin? ot (1 — Cos 20t)

E?—-_—_.-._-_—._. - = e ——— e

{ ?gﬂj (1 — Cos 20t) — bF

H cOKpallasd
__ 2a?Sin? wt (1 — Cos 2t)

82—

2
] (1 — Cos 2wt) — ——-}

b 5
Ecnu npeHeGepeub ovYeHb MANOH BENHYHHOI o B 3HAMEHATENe ¥ NOJACTABHTL
i}

1-—Cos20t=—=2Sin%ot, To B peayasTaTe AanbHEeHUWNX COKPALEHHH TOMy4HM:
e?=—a? WM e-—a

Takum 006pa3oM, MTHOBEHHOE 3HAYEHHE HANPAKEHHUA MO W-
HOH AYrW B YCNOBHSAX AYrOBOW 3NEKTPHYECKOlH neun ocCcTa-
€TCA NMOCTOSAHHLM BO BCE& BpPEMS €€ FTOpeHHs ¥ NOTOMY JHHA-
MHYECKad XapakTepucTHKa Takoil Ayrd MokeT OuTh H300pawkeHa npaAMOi
napamiensHol ocu .

ITOT BWBOM, XOTH W OCHOBAH Ha UenoM psafe AONYLIEHHH, HAXONMTCA B
COTNacCHH C OMBITHHIMM fJaHHuMM. Ha crpanuue 23 NpUBOAMINCE Pe3yAbTATH
onuTOB Simon’a. Ha puc. 9 npepgcrasieda OCLMINOTPAMMA KCPOTKOH MOWHOM
NYTH NpPH CBApKe MeTannoe W Ha puc. 10 ocuwnnorpamma AyrH B He(GOJLIUOHA
CTIUTHOH meuys mowHocThio 200 KunosaTT!).

e TR 2]
i fagvns wavaines- saions,

@ur. 9. Pur. 1.

LUEML OYTOBOW 3JEKTPUYECKOW MEYM NMPH YACTO OMHHECKOM
COMNMPOTHUBJEHUMN.

YeTAHOBNEHHOE BHILE MONOWEeHHe, 4T0 MrHOBEHHOEe HANpAXEeHHe AYyru
BENWYHHA NOCTOAHHAA B TeYeHWe BCero nepuofa ropeHdsa AYrH, NO3BOAAET

1) Westman and Walker. , The relation between current, voltage, and the length
of carbon ares®. Transact. of the Amer. EI-Chem. Society. Vol. XLVL 1924, cTp. 215.
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NOAOKTH K PAacCMOTPEHHUIO SIBJIEHUWH B LIENHM [YrOBOW 3IEKTPUYECKOR meuu i

BBISICHEHMIO BIISHUS Ha PadOTy Nedu pasinyHbiX GakTopos.
Ha puc. 11 mpeacTassiena o6liasi cCXeMa Lemy JAYroBOil 3eKTPUUecKOoil
neuy, E,—HanpsoxeHne MCTOUYHMKA; JUIA NPABMIBLHOM paGoTH APpYTUX HOTpetu-
Telleil 3HEepPru” OHO [JOMKHO

R s OBbITb MOCTOSIHHBIM, HE3aBUCHMO
M T G =

OT Pa6oTsl neud. Eciu npuHsTh,
UTO meub pacloJioKeHa Heja-
JeKO OT HUCTOYHUKA DHEPruu,
TO OMHYECKUM CONPOTHUBAEHHEM

NpOBOLOB BHICOKOTO Hampsie-
HUSL MOXHO npeHeOpeub u cuMtath R, =—0. VIHAYKTUBHOE CONPOTHBIECHHE
Henu BLICOKOTO HANPSKEHUsS TAK¥€ He BeJMKO, 32 MCKIIOUEHHMEM TOTO Clyyas,
KOrja B NEPBAYHYIO LIENb TPAHC(HOPMATOPA BKIIOUAIOTCS CENNaIbHbE [06aBOY-
HbiC KATylMKH CaMOMHAYKUWH AN YCTPaHeHWs yAapOB TOKa, CONPOBOXAAIOLINX
padoty meun. Ecimm mbi npumem L, =0, a Takxe npeHeOpexeM NOTEPSMU B
TPaHCHOPMATOPE, TO AOMKHB OyJEM CUMTATH, YTO BTOPMYHOE HANpPSIKEHUE
TPAHCHOPMATOPA NPU NMOCTOSHHOM HANPSOHKEHUH UCTOYHMKA OyaeT TaKxe M-
CTOAHHBIM ¥ MTHOBEHHOE 3HAYEHHEe ero:

Gy
=

* H fom
e S50

e—=E, Sin ot

Paccmotpum cuavana cnyyaidl, xorga L,=— 0. XoTa 5TOT cnyuai Ha
NpAKTUKE U HE BCTPEYAETCs, TaK KaK MHAYKTHBHAS UOTEPS HANPSIKEHUS B
NpOBOAAX OT TpaHCPOPMATOPA K Hmeu Beerga OLIBAET 3HAYMTENILHOI, Mbl pac-
CMOTpPUM €ero, Kak Hawu6oliee NpOCTOii.

McxonHoe ypashedue st 9TOro ciaydasi UMeeT BUA:

BBy il o s v o o w s 8w ow 5 K1)

(HanpsokeHue MCTOYHMKA BO BCSKHUH MOMEHT PaBHO CyMMe MrHOBEHHOI'O Ha-
NPSOIKEHNS. AYTA M OMUYECKOrO MajeHdsi HampsbkeHuss B uenu). U3 TOro, 4To
FOBOPWIOCL paHbIlle, MTHOBEHHOE HAmpsiKEHHe AYTM BO BCE BPEMS €€ TFOpeHHs
€CTb BEJIMYMHA MOCTOSHHAS M MOXET GHTb BHUUCIEHA 1O POpPMyJe:

eg=m—-4 (8 —qT)l==a

[loka HAIIPpAXEHUEe HCTOYHUKA U3MEHSIETCST OT HYJd 0O 93TOM BEITHYUHB, Jyra
HE T'OPHUT, U HANPsDKEHUE Ha JJEKTPOAAX HOYTH PABHO HANPSKEHHI HCTOUYHUKA.

Ycnosue: '
E,, Sinwt; —a

ONpEACIAeT MOMEHT, KOrga HayKHaeTcs FOpeHue ayru

. a
ot; = arc Sin B
m

O‘JEBM}IHO, 4TO ropenue Ayrd npexpamjaercs B MOMEHT

oty = — of,
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Takum 06pa3oM MrHOBEHHOE HaNpsHKEHWE AYrM BHpaxaeTcs (CM. puc. 12)
CHHYCOMAO# eol_—_Em Sinwt 0T ot=—=0 g0 wt=wot,

npsaMoit ey, —a oT ot=uot; 10 ot=wl,
cuHycounoi ey =Ep Sinot 0T ot=ot, 10 ot=x
370 faeT BO3MOXHOCTb BBIYMCINTL 3PPEKTHBHOE HamnpsikeHue Ayru:

k0
Cof = -l_fe‘f dot
©
0

Enm ~ R
-8 s i = . 1
Cef = v ;ke rae Ke == ‘/-2- + (mtg-——wt,> <Sln2 ot, ——~2-> s Sin 20t,

7

U3 ypasHenus (1) nony-
Volt

’

yaem: 123 A
[ " \\\/ e‘—'éﬂ Slﬂwt
A
A

: 1 .
‘—"ﬁ(Emsm"’t—er)) %.m 3

A

JTa 3aBHCMMOCTb [aeT BO3- :‘Eﬁ{ '/'
MOXKHOCTb MOCTPOHTH KPUBYID 4 [ %/
MFHOBEHHBIX 3HaYeHMH CHIBl & sw ki
TOKa B uenu, Heo6xoaumo Tojib-
KO TMOMHHTb, YTO OHA CMpaBef.
JIUBa JIMlb ANI9 nepuopa rope-
HUSL AYTH, T.-€. OT wi—wt; 10
wt=—wt,, B HHTEpBaJaX Ke s g j
O —oty ¥ ofy—= ayra He ro- “*f

f—
PUT ¥ CHIA TOKA paBHA HYIIO - I R
(cm. puc. 12). MNonp3ysich 3TOl ot
Kpugoif,nnonyvyaem appekTusHoe
3HayeHue CHJIbl TOKa B Lienu:

lof == 1_ i2dwt
T

ief————E"l—- ki, rie kj= oty oty ) ( Sinasty - ) — 3 Sin? ot
RV‘K » 2 1 1 2 2 1

Takum ke 00pa3oM onpejiensieM CPeHion MOWHOCTH AYTH:

wt?

(!)tl

5y
o

B’

ch = _R—_‘r:— kw , TAE kw = Sin2 (Dtl ey (mtg — (Dtx) . Sin2 (Dtl
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¥, HaKOHel, KO3)PUUMEHT MOLHOCTH Ayru:
. Yep
Cef - lof

Ha puarpamme (puc. 13) npeacrasiessl B BuE KPHBHIX 3HAYEHHS K03 puuu-

Bt
B

eHTOB: K, ki, k,, u 7 B 3aBucumoctu ot Sinwt, —

| Sk 20008 ] 2-p ota

A
o
52
3
\
TR,

9. 03 I '. l !

- .
i 2l " !
4 3]s J 62 S > —~——p
! . lw‘. £ !
ror M 4 07 : .

LN INE LT
360 dse0od 60 4 06 S 5, ¥ ¢ et
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1
A A0 80 10 e 180 W 4 w8

Dur. 13,

0 -

" CAMOMHAYKUMS B LIENK JAYTOBOW SJIEKTPUYECKON MEYH.

JUnsi 3axuranus Ayr Kawabii pa3 npu mycke NeyYn B XOf NPUXOAUTCSH
NPUBOAUTL JJIEKTPOAB B CONMPUKOCHOBEHHE Apyr ¢ apyrom. [lpu 3TOoM B uenw
BO3HUKAIOT SIBJICHUS, HMEIOU(ME XaPAKTEP KOPOTKOI'0 3aMBIKAHHS, U BO3HHUKAOT
Pe3KHe YAaph TOK4, BO MHOTO pa3 MpEeBLHILAIOUME HOPMANbHYIO CHIY TOKA.
B neuax Ttuna Héroult, B KOTOpPHX Aayra ropuT Mexay YrOJIbHBIMU 3N1EKTPO-
AaMu U MeTa/lIHYeCKOW 3asankoi, nmpu padoTe HA XOJOAHON 3aBanke TaKux
YAApOB TOKAa 3a BpeMs OHHOW I1aBKu ObiBaeT HECKOJbKO Mo cneaywe
NPUYMHE: MEeTAJIMUeCKas 3asajka Moj AeHCTBUEM AYyr ObiCTpee BCEro MmaaBUTCs
HEMOCPEACTBEHHO IO/ 3NEKTPOJAMH, ¥ B MaCCe CKpana o6pasyloTcs yrayGiaeHus,
B KOTOpbi€ MOCTENeHHO ONYCKalOTCs KOHUB 9NEKTPOAOB, TaK KaK AAMHA AYrH
MOAAEPXKHUBAETCA NOCTOsHHOM. [Ipn panbuedemM niaBleHMH CTEHKH 3TUX Yriy-
6neHuit 00BaNMBAIOTCS, M KYCKM CKpana o6pasyloT KOpPOTKHe 3ambikaHus. [leub
NPUXOAUTCHA OCTAHABIMBATL AJIA PA3PABHUBAHUS I[OBEPXHOCTH METANIMYECKOMH
3aBAJIKM M 3aNOJIHEHHs1 00Pa30BABLUMXCA YriayGJeHUid KOKCOM M 3aTeM CHOBA



3akurath Ayrd. Ho u nocne pacmiaBieHusi MeTanna, BCNEACTBHE KHMEHWA
BaHHB, JJIMHA AYT BCe BPEMS H3MEHAETCH, NoueMy M3MEHsIeTCs M CHjla TOKa
B uenu. Takum 06pa3om AYrosas 3JEKTPUYECKas neyb NPeaCcTaBiseT ANs sJleK-
TPUYECKOH CTaHUMKH 4Pe3BniYaiiHO HENPUATHYI0 Harpy3Ky BCIEACTBHE PE3KHX
M CWIbHBIX KoneGauuil cuaum Toka. Ha puc. 14 npeacrasiieHa Kpusast TOKa B
uenu neun Héroult, padoTawweid Ha XO0JOAHONH 3aBajike.

Dur, 14.

Jlna ycTpaHenusi TONYKOB B CeTH, BHI3LIBAEMBIX PaGOTOi Ayrosoi meuw,
NPUMEHAIOTCA Te Ke Cnocolu, KaKk H ANd OrpaxieHus CeTH M CTaHUMM OT
TOKOB KOPOTKOrO 3aMBIKAHWS—MCKYCCTBEHHOE YBEAWYEHHE HMHAYKTHUBHOIrO CO-
nporusaeHus uenu. s 3Toi uenam MO0 neyvHbie TPaHCHOPMATOPLM BbIMOJIHS-
IOTCSt C MOBHIIEHHBIM KOAQGUUUEHTOM PAcCesnys ¥ NOTOMY MMEIOUIMMH MOBbi~
IIEHHOE MHAYKTHBHOE COMPOTHBIEHUE, MO0 B LENb BKAKYAIDT AONOJHUTENbHbIE
KATYUIKH CAMOMHAYKUAM, DpPUYEM 4alle BCero 3TH KaTYWKHM BKIOYAIOTCH B
nepBuYHyio uens TpaHcopmaropa. B Kauectse npumepa MOKET CHYXKMTH
ycraHoBKka mevei Ha 3asBofe Lebanon Steel Foundry!). opoackas anekTpu-
yeckas craduus The Edison Electric Illuminating Company of Lebanon (Pa)
MOWHOCTLIO 1750 KWIOBATT, KPOME OCBETHTEILHON CeTH M FOPOACKOrO Tpam-
Bas, JOMKHA Obla CHaAGXaTh J3NEKTPHUYECKOH SHEprued SAeKTPUUECKYIO Iieyb
cucrtembt Héroult emxocTbio B 1 TOHHY, norpetasiowmwyo oxkono 300 KunosarT.
Jina ycTpaHeHusi yAapoOB TOKa B NEPBUYHYIO lLenb NEYHOro TpaHcpopmMaropa
ObUIH BKJIOYEHH KaTYIIK{M CaMOMHAYKUWH, NOrJOIaBuHe NpH HOPMabHOW pa-

1) Harry Hollis. ,Serwice Requirements of the Electric Arc Furnace“. Electical
World vol. 67, 1916, cTp. 766.
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60Te meuu OKoNo 60/, HanpsikeHusl. YCTaHOBKa paG0Tajia HACTOJIbLKO CHO-
KOKHHO, YTO O0Ka3aJloCh BO3MOMXHHM HUTaTh OT TOH Ke CTaHUuM ele Ofuy
neyb eMKOCTbI0 B 2 t. Ha TOM ke 3aBoje.

Takum 006pa30oM Hanuuue Hapnexaileil BeJUYMHbi MHAYKTUBHOIO CONPO-
THUBNIEHHS B LIE0H, CHA0KAOIWEH AYrOBYI0 BJIEKTPUUYECKYIO ll€Yh BHEPrUei, srns-
€TCs HaANEeXHBIM CPEACTBOM 3alUThl 3JNEKTPUYECKOK CTaHUUM OT KOPOTKHX
3aMblKaHMK, CONPOBOXAAIWKMX padoTy neuyd. HO nopwilleHMe MHAYKTUBHOIO
CONPOTHUBIIEHUST LENM MMEET elle M Apyroe 3HaueHWe Jnsg paGoTH AYroBoi
3NeKTpuueckoit meuu. MccnegoBanus Simon’a n Lange mnoxasany, 4TO NOBH-
lIeHe MHAYKTUBHOTO CONPOTHUBIEHHUS LEN# BBI3LBAET YIJIMHEHWE TNEPUOAa ro-
peHusi ayru: BenumumHa ot, Bo3pactaer (cM. puc. 12), B TO BpeMsl KdaK BejH-
ynHa ot; OCTaeTCcs MnpewxHed. Brnarogaps 3TOMYy ANUTENbHOCTH NPOMEXYTKa
BpEMEHH, B TeyeHUe KOTOPOro Ayra He rOPUT, COKpalaeTcsl, U ropeHre AyrH
Aenaercss 6onee yCTOMYUBBIM. '

HcxonHoe ypaBHeHWe [l OnpejeneHusi MTHOBEHHOrO 3HAYEHUS CHJibl
TOKA B LENHU AYrOBOM 3JIEKTPUYECKOH Ieuu, ecid LEeMb KPOME NEYH COLECPHHT
OMHUYECKOEe U UHAYKTMBHOE CONPOTHUBIECHUS, UMEET BHJ:

di
E ,Sinot—=a-+ Ri+| oL —
rae E, Sin ot — MIHOBEHHOE 3HAYEHHE HANPSKEHUS UCTOYHMKA
a  —— MTHOBEHHO€ 3HAYEHWE HANpPSKEHHsl AYIH, KOTOPOE Ha OCHO-

BAHUM U3JIOWKEHHOr0 paHbllie (CM. CTP. 27 ) MOXHO CYATaTh
MOOCTOSHHLIM BO BCE BPEMS I'OPEHMS] AYTd M MEHSIOKUM CBOH
3HAaK C M3MEHEHWEM HamparjeHUWs TOKA U [Jyre.

Ri ——MTHOBEHHOE 3HayeHue OMHUYECKOr0 MafeHUsI HAMpPsKeHus B
uenvu
di
(DL-a;‘E — MTHOBEHHOEC 3HAYeHue UWHAYKTUBHOTO NAJCHUS HaNpsXeHud
B Lenu.
Uuterpupya 910 Aud. ypaBHeHUe, NONYUHUM:
Enp | a |
2 m —ot Cotg o 5
i=——1Cse Cos a Sin (ot —a) —5—
R | + ( By |
rae
R
Cotg o o= —-
i

Wccneposanue 3TOr0 ypaBHEHUSi MOKA3biBaeT, UTO C YBEIMYEHHWEM HMHRYK-
THBHOTO CONPOTHBIEHUA Lenu (ol) AIMTENbHOCTL NEPUOAa TOPEHUs AYTH BO3-
pacTaeT ¥ NPY HEKOTOPOM B3aUMOOTHOLIEHMM MeXJy BenuuuHamu: a, Ep,
R u ol ropeHue ayru nepeMeHHOro TOKa CTaHOBUTCS SBIEHUEM Hempe-
PBIBHbIM. )

[lonoxum, yto B MOMeHT, Korja ot=—0, i=0; TOorapa KO MOMEHTa
ot=—=ot,, oTseuaiomero E  Sinoty==a ropesus Ayru HeT ¥ Cuia TOKA B LEMH

paBHa Hyjwo. B MOMEHT oTBevawounii ot—wot, HauuHaeTcsd ropeHue Ayrd; 1o-
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STOMY 32 HauaJbHOe YCJIOBHE NSl ONpeAejieHusi MOCTOSAHHOH WHTerpupoBa-
Hus C Mbl JIOJIKHB MPUHSATH:
5
=0; ot,==arc Sm—E—
m
‘loacTasass B ypaBHeHHE, NONYYMM:

C. — ot Cotga -L- Cos & Sin (oty — ) — Sin oty =0
OTKyAa
C =Sina Cos (ot,—a) e wto Cotg

i MOTOMY
E
j= lg‘ { Sina. Cos (ot, — a)e (wts — wt) Cotg i

+Cosa.Sin(wt—a)—Sinwto} i w @ & & Sl

Ha puc. 15 npeacrasneHbl BHYMCICHHBE MO 3TOH dopmysie KpuBble MIHOBEH-
HBIX 3HAuenuii cunabl TOKa npu: a= 60, E; —120, R=—0,0025 1 o.L=0;
0,00144; 0,0433. It KpuUBHE HATASAHO MOKA3bBAIOT, KaK C yBEJIMYCHHEM 2
yBeNuunBaercsi BeiMuuHa ot, orseva- . .
01 MOMEHTY noracanus ayrH. _,':;: d+0

[lpeanonoxum, UTO BEAMYHHB a, ;
E;, R u ol nopoGpann Tak, uto ot,,
oTBevalollee MOracaHuio Ayru B npej-
WEeCTBYIOEM MOJynepuoje, CoBnajaeT
¢ ot;, oTBEYAIOIllCH BOSHNKHOBEHHUIO AyrH %)
B NOCHEAyouleM HOJAynepuoae; Torpa wat
AOJUKHO YCTAHOBHTHCS TOPeHHE JAYTH  jumf
C AMUTENLHOCTHIO MepHoAa TOpeHus .|
wt, —ot, ==, T-e, ropeHue Ayru cra-
HeT gBJieHMeM HenpepobinHbiM, Jins onpe-

A )

Ny

19

(10
feneHus YCAOBHI, NPH KOTOPHX MMeeT
MECTO STOT chyuail, noctynum cnepy-
OUUM 06pa30M: MOACTABMB B ypaBHe- ™|
uue (1) oauu pas mt.-_:-mt‘ ni=0,a Y R B M B e 1
apyroit pa3 wt=ot, u i=0, nonyuum wt, Ot ot oty
ABA YpaBHEHHS: B 15,
— wta . a
Ce kG082 4 Cosa. Sin (ot,— @) — - =0
m

Ce — @4 CO%% L Cosa, Sin (ot — a)— 5 — =0
m

3ameHss B MEPBOM M3 HUX of,=—= - ot; n HCKMOYAs W3 OCOMX YpaBHEHHH

pennunny Ce — @t Cotga, nonyunm:

a
- 8-—-.:COtga__1

Sin (a)t,——a): Cosa a—zcotga+1
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: . . a ¥
Ecniu npuaTh, 4to Sin wt; = Sin oty — Eo TO
m

Sinwt, = TC0%¥Z__4

in ot, Cos & — ina= T
Sin wt, Cos « — Cos wt, Sin « Cosa e_ﬂCotga+1

Ortkyna
1 e™ Coge__ 1

Cotg oty ==Cotg ot o e
Sine., Cos« a::Cotgo;_{._1
ITO ypasHeHUE NAeT 3aBUCHMOCTb MEXAY MMHMUMAJbHHM 3HAYCHHEM o U Be-

AMYUMHOH ot;, Npu  KOTOPHIX TOpeHHe Ayrd HMMeeT HenpephsHuid xapakrep.

y 3aBUCHMOCTb, BbipaXaemasi 3THM YPABHEHMEM HA
)
=

X puc. 16, mpeacrasaeHa rpaduyeciku, mpUYeM Tam

4 | ! K€ B BMI€ TOYEK HAHECEHB COOTHOWEHHS Tex
- a ol

" = ! s KE BEINYUH (E—— " -R—) s paGoTaloUMX AYyro-

m
BbIX neueil. Bce TOUKHM, A1s MOCTPOEHUSI KOTOPHIX
HCIONbL30BAHL HUMEIOLHECS B JIMTEPAType AaHHLE,
pacnosaralTcs BOAU3M i BblLIE KPUBOH, T.-€. CO-
OTBETCTBYIOT HENPEPHBHOMY rOPeHHio AYIH.
[lpejcraBnenHHas Ha puc. 16 Kpueasi nOKasmi-
BACT, 4TO ast OGECNeYeHHsl HeNpEepPHBHOrO npEo-
a

33

| | uecca ropeduss Ayru m*uouxenneE AGIAKHO OLTH

01 o..! n’: c:4 é_s a/g,, ; e
He Gonbiue !/, Win OTHOWeHue Mexiy spPexTus-
Pur 16, HBIMII 3HAYEHUAMU HANpSKEeHus Ayrn!) n Hanpsxe-

HUS  MCTOYHHKa—He Oonabwe (0,7, KOHEeYHO, TPH
HAUIHYMY  HAUICKAWEr0 COOTHOWIEHUS MEXAYy BeJU4YHHAMM OMUYEeCcKOro u
MHAYKTUBHOTO CONPOTHBACHUSI LENny. 3
U3noxkeHHas sbllue TEODHUA M BHBEjleHHble DOpMyJibi NO3BOJSIOT BHYK-
C/MTh TaKKe IPPeKTHBHBIE 3HAYEHUS CHJIBI TOKA M HANPSDKEHUS AYTY, Cpej-
HIOI MOWHOCTb Jyr#, KOOGPUUUEHT MOIMHOCTH, KaK camoil Ayry, TaKk W BCel
NMeYHOH YCTAHOBKH, MPOAHANNUIUPOBATL NMONHOCTLIO $ABIEHWS B LIENH AYroBo#
QNEKTPUUECKON MI€YH W HAMETHTH NYTb DALUOHAILHOTO pPacyeTa DSAEMEHTOB
3To# uenun. OAHAKO, HYIKHO CO3HATLCH, YTO BLICTABJACHHHLE BHILE MOJIOKEHUS
HYXKAAIOTCA €le B IKCNEPUMEHTANLHON npoBepKe, TaK Kak umeiuuiicsa s iu-
TePaType ONBTHBIH MATePHail OTHOCHTENLHO AYrOBHIX Meueil oueHs CKyAeH M
HE MOXET CAY¥HuThL ANS MOJHOrO NOATBEPKACHUA ITHX NOJOKEHHIL,

') lMpu wenpepeisHOM ropeHuy AYry 9¢. 3Hay. HANPHKEHAA AYTH PABHSETCH N0 BE-
JIHYHHE MIHOB. 3HA4. Hanp.

-
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