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[/:o6pereHre B 90-x ro4ax XIX cro-

fiervn rpaHcSopMaropoB n03Bon vno

noBbruarb nepeMeHHoe Hanpff)KeHHe

flnfl sSSeKrilBHoil nepeflaqil Mol4Hocrr

c nocneEyorll4M ero noHLIXeHI4eM npfi

pacn pegeneH il h MelK[y norpe 6wennrqu.

[lepaan rpex$a3Han fiuHtAfr 3neKrpone-

peAaL{ h MexEy rfiApo3neKrpocTaH Ll14-

en Ha BoAOnage peKh Herrap (6nnt

MecreLrKa .,rlay$er) v reppfiropnei,t

MexgyHapoguot,l 3.ireKrporexH t4 Liecxofr

BblCTaBKtl 3O Ofaru:C\/D-e-rra-ila,rre

npOTF,te:,HCC-:"1 --; -''l,'I 6:.-2,'l-= -3-

rrGpGMBHHoro Tora

Hile. l-lpeRoxpaHurefiv B Ilay$eHe cro-

pafin, n fiv+lAfr orKJt o q ar a c b. Ta ro s o

6suo nepBoe KoMMynrpytoqee ycrpoil-

crBo Ha ilvHtAtA nepeAaqil 3-oa3Horo

To Ka B br co Ko ro H a n pfl x(e Hnfr. Ta Koe

peueHhe Bonpoca no3BolflIo 3Kcnnya-

Tl4poBarb fitAHilto nepeAaL{h rolbKo B ToM

cnyqae, ecr fi Ha rpacce n uHtAtA ne 6btJIo

orBerBr euwi,t Anfl nepeEaqil 3Heptnv

oAHOBpeMeHHO Ha HeCKOnbKO noACTaH-

4v1v1. Mexgy reM pacutHpeHr/e pag14yca
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pTyTHblMTl KOHraKTaMtA, paccqhTaHH: = - ::

pa6ouvtn roK 200A npN HanpF)'.=-

2000 B c AByMfl pa3pblBaMh Ha rrc -':

Vcrpoilcrso npopa6ora/l o 20 rer, a J t-i "

6srno 3aMeHeHo ycrpoilcrsoNa c :,': :- ;

HblM14 BbtKIloqarer frMt|. 0hpMa <[a- -
Ko) t/3roraBfivBafia BbtKltot{aren v c:* '

HbrM14 KOHTaKTaMil Afin Hanpf xeH,':

10 rc8. OlHaKo BblKlloqarenH c pr!--:
KOHTaKTaMh tAMeilA 60nuuylo crol",', l-::

coAeplKan tA frAoBt/Tyto pryrb, 6urnLt -: * :

/tbt tl HerpaHCnopra6eluuut. 0r -:'
Bbr KI toqarenei orKa3arilcb B rz-v" -

AeBfiHOcrbtx roAos XIX crolerhl.
PurqalKHbte BbtcoKoBolbrHble : :

n peAen Hrer bH ble ycrpofrcrsa c 3-' - :

ror/1 4yroN kr oEHl4M pa3pblBoM Ha - - -'

He l|Mefil| cvulecrBeH H blx orr 1,1- ,' ,:

HLT3KOBOIbTHbIX pacnpeEenHr€.- : - :

r.qrrro B. B ur xn oq aren il o6naAar i,' - - ' :,

Ko 6onbu H M 14 pa3MepaM il, qro ,n ' : "

qenbto nonyL{14Tb yBenilqelus I
OTKII }O q C HIAN KO HTA KTO B .

Pur,{a}KHble BblKltoqarenh c t-' I ::

BCeMil 3neKTpOTCXHhqeCKVtvltA C,' : :'
tA orrt4qarhcb Apyr or Epyra r: - ."

Mecr pa3pblBa uenh roKa v nc - - - .-
pyx\uu [1].

0r,tpr',ra <<Ooi,tt vfe$SHep> {'a:' . - ;

B 1893 r. ycraHoBt4JIa Ha 3.-='-: " :

cKoil craH Wlw ao Opan rQypre- - : - " : '

pbrqax(Hble BblKICIqarerh ceoe/ '. -

pyKllr414 C OEHt/M pa3pblB0M Ha -: -..

ormpbrroil gyroil s ao:Eyxe. 06 -::

ycraHoBreHHblx Ha 3Toil ctaHLl14,' : - :- :: ::

lfrfia 1,565 rBr, a HanpflHeHue -a - 
:

paBHflnocb 3000 B. B pacn Pe;= 
- ,"-: :

HOM yCTpOfrCrse 3neKTpOCTaH Lll,'r,'. ::, * :: -

Hbte BbtKI0qarerh 6anvt CMOH-,'l -::: -

Ha MpaMopH blx nr nrax. Kaxguri I :, ".

q arer b yn pa Bnf r cfl pyKofirxo u' : : : "

noxeuuofr Ha nepegueil cropo-= -::

0r co6hparenbHblx tut4H orBe-: -:-

6on uuoe L{ilcro orxoEfltqt/x rrtHr ,' i : -
Ta K0T0pbrx ocyqecTBjlflracb -.-:: . ir

n peAoxpa H HTe l|flMll . 3 rcc uydra * ,' : - :

npeAenhre,IbHoro ycrpoilcrea r :' : I :,
L{To nocraBreHHble B qenil reHe:?- -.
pbrqa)fiHble BblKIlloqarenh rMeFc- - -:
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BO3iiOXHOCTtI 3IeKTpplqeCxOtt nepeAaqi,1

3Hepr14Ll t4 n0craB4llt/ r0LlKy B AaBHeM

cnope. B 6opu6e (nocrofiHHbrfr-nepe-

M e H U Ur r,1 TO K> H a TOT nephoA BpeMeH il

no6egrn nepeMeHuutil roK.

0gHaKo He BCe 6uuo 6e:o6naqHo B

ck1 creMe n poil3BoIcrBa, pacnpeAeneH ilfl

14 norpe6rre HVfl 3neKrpt/qecrofr oHep rvtA.

Ko rq Myrr4 pyro qee ycrpo fr creo H a cropo H e

BbrcoKoro Hanpff)Ke Hufr eo OpaHrQypre-

n a- M ailse cocroflr o tA3 crar bHoro 6pyca,

n0ABeueH Horo Ha BepeBKax HaA TpeMff

npoBoEaMTr rltt[tltA nepeflaqN. Ecr14 no

KaKo il-tw6o npil,{14He rpe6oBanocb npe-

Kparhrb nepegavy 3Hepfnv, To crarsuoil
6pyc onycKancr Ha Bce rpm npoBo4a w

co3AaBan 3-0a3Hoe KoporKoe 3aMbrKa-

Puc. 1. Paruaxuuil BilKnfiqamenb Supuu <<Cuueuc-fonacxe>

::::..-::-,'? :a-:3e-:.^e *-: ):( .-ilHl'tr f'1

-:-:-:_ t ) '-2- ^=:-:-:-1. ,, -e3aBt1-rt,

l,'n,'l-l ,')x, c-<..-13*e *,1F o- o5rrlel.l Bblco-

l..o B o,I brH o ti cerr .

Pa: H oo6pa3 H aF n pocre t,t u ar Ko M -

MyrallhoHHaff annaparypa nphMeHffracb

B 3neKTporexHktttecKilx ycrpofrctgax,

HaL{ h Haff c 20-x roEoB XIX crolerilfl.
HenpeMeHHbrM 3reMeHToM BbtKlloqare-

reil fl Blrflracb pryrb, B Koropyto onyc-

Karrhcb noEBr4)nHble KoHTaKTbl. PryrHste

KOHTaKTbI COXpaHffIl4cb u B BblKIOqa-

Terflx, nonyqt4Bul{x nphMeHeHhe B Tex-

HhKe cvnbHux roKoB. B 1886 r. Qt,tplra
<[aHq r Ko, (r.Sylaneur) nocrpohna B

r. Phrue Kpynueiluyro B To BpeMr DneK-

rpocraH qil }o nepeMeH Horo roKa o6Uler/l

MoqHocrbro 1500 xBr npr Hanpflxe-

Ht/Iu reHeparopoB 2000 B. B KaqecrBe

BblKlro.larereil Ha rrofr 3neKTpocraH qvvl

ilHlKeHep arofr SNplaul 0rro Slarr npr-

MeHilIr AByXnOIOCHbTe BblKIIOqaTeIil C
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crBeHHblil HeEOCTaTOK. PaCnonolKeHHe

3Tr4X BblKIl loqarenefr noE co6wparen bH bl-

M14 Ut4HaMfi nocroflHHo co3EaBaro yrpo-

3y 3aMblKaHfifr ttl14H t4OHh314pOBaHHblM14

ra3aMn, 06pa3oBaBuilMvlcn nph ropeHtAt

Ayrh MelKAy KOHTaKTaMh BblKrlloqaTenfl

B MOMeHT elo BblKrlroqeHVfr. 3Tt'l BblKrlto-

qarelil npiltuflocb 3aMeHhrb ApyrtAMtA

pbl r{a}KH bl M t4 Bbl Krl loqarenfl M k1.

VragaHHbtil Bblue HeAocraroK Pbl-

qalKHblx BblKnoqareneil 6sln ycrpaHeH

B KOHCTpyKqt4t4 pblqalKHoro BblKIlloqaTe-

nfr Sr,tprvru 
(Ct4MeHc-lalbcKe) (prc. 1).

Hoxr BbtKJtoqarenR 6unw pacnorolxe-

Hbl HaKIOHHO, qro co3AaBano ycno9tAfl

Anfl pacxolKEeHilfl KOHTaKTOB BblKrlto-

L{arerfl notlrt4 ropil30HTafl bHo, TaK KaK

noABl/xH ble KoHTaKTbl ABt4 ran ilcb no

Ayre oKpylt(H ocrtA, Koropaf noqril yKaa-

AblBanacb Ha ropil30HTanbHoil IltAHtAtA.

tlpN o6pasoBa HntA 3neKrphqecrofr [yrk1

MelKAy pacxoAfl lql/ M 14 cfl Ko Hra Kra M h

BblKJIrcqarer fl tAoH 143t4poBaH Hble ra3bl He

oMblBailv npil cBoeM EBt4)KeHtAtA BBepX

Heno[BLl]tHblil KoHTaKT npepblBarerff,

Lrro co3AaBaro 60lee 6nal-onphfrHble

ycno BtAfr Anfl raueH rfl Ayf v, qeM 3TO

hMero Mecro B BblKJltoqarere $rpmut

<0oi,tt w feSSHep). PutqaKHble BblKflto-

qareril Sr,tpMbl 
(Ctl MeHc-[anbcKe)) 6anvt

ycraHoBfleH bl 3roil st4pMoil B 1895 r.

Ha 3reKrpocraH w1vl [pe3AeHCKOro

BoK3ana Anr HanPFx(e Hufl 3100 B, B

1896 r. Ha 0xreHCKo ia ueKrpocraHqilil B

[.lerep6ypre il s 1897 r. Ha 3reKrpocraH-

uuvl oKolo TloraH Hec6ypra (l-0AP) Ann

Hanpff)KeHilF 10 KB. Qr,tpr',ta <CrMeHC-

lar ucrce)) co3gaBara pblt{a}KH ble BblKJl }o-

qarer il c orKpblror,t 4yro h AnR Hanpfl)Ke-

uuil Ao 15 rcB.

s

fl-*,

Puc. 2. Bar xn fi\ otTl€.'t c €0 JJ Ot't f

Crregyer orMerilTb, L{To B 1893 r.

Ha tlrxarcKoil BceMr,rpHotl BblcraBKe

6ur noKa3aH MaKCil Mar uH ut il aBToMa-

rrqecxufr BblKfl oqarerb M.0. lolilB.o-

[o6poBoflbcKoro, B KoropoM BnepBble

6anw npilMeHeHbl nracrrlHLlarble npy-

)Kt4Hnqile KoHTaKTbl, 3aMblKaeMble Mac-

cr4BHblM Hox(oM l2l.
B 1898 r. X.0. [lepuanb nPilMeHhn

B Aurlwu p bt L{ a}K H bl e B bl Krl lo Ll arer h c

orKpulroil pyror,t v ABoilHutrq pa3pblBoM

qenil ToKa Ha nortoc. TaxoN BblKrlloqa-

rerb (pvrc. 2) 6bln ycraHoBrleH Ha oAHoil

tA3 3neKTpocra uqvti,t B JloHAoHe. Ha

nrilTe L, sbtnorHeHuoil 1A3 tA3orlt4pyloqe-

ro Marep nafia, pacnonolKeH bl fqBa HenoA-

BI4)KHblx KoHTaKTa 2 tA 3. [logail]KHble

pbtqalKHble KoHTaKTbl 4 tA 5 noMeqeHbl

no o6e cropoHbl or l-lltt4Tbl 1tA npilBo-

AnTCfl O[HOBpeMeHHO B Ael4CTBile npil

noMot{14 pyKonr KtA w :y6varblx ceKTopoB

6. Kourartul 41A 5 noBopaqhBaorcfl B

pa3Hbte cropoHbl, o6pa:yfl ABa pa3pblBa

L{en LA roKa Ha Qa:Y.
3leKrporexHuLlecKafi QuPua

<SeprMaH t Ko) (t-epr"raHrn) npegno-

xhna B 1900 r. KoHCrpyKL{Hlo pblLlax-

Horo BbtKJtoqarerr c orKputroil gyroN

B BO3EyXe V MHOt-OKparHblM pa3pblBoM

qenfi roKa. BblKrltoqareru (pHc.3) npeg-

craBrflJt co6oil KoM 6vtuaqh o HecKon b-

Kt/x pbrttalxHblx BblKrlrcqareleil c o6qhM

nph BoAoM oEHor,l pyxorrKofr . 0rger bH ble

HolKt4 1 BbtKflloqarerfl 6unvt ycraHoB-

reH bl pnAoM Ha il3on hpytoqel4 nr hre v

cua6xeu st o6qevr rpaBepcoil, Bblnor-

HeHHoil tA3 g6oHVra. Mexgy BepxHtAMtA

HenoABl4ItHblMt/ KOHTaKTaMh ycraHoB-

reHbl rpvl ToKOnpoB0AF ll-lre nepeMblqKh

2. Aualort4qHO MelKgy 0cH0BaHtAFMvt

HolKeBblx KoHTaKToB raKlKe 6atnu ycra-

HOBJleHbl rph TOKOnp0BoAfltqHe nepe-

MblqKh. [logaoA ToKa Bbln0rHflncfl y ocH

reBoro HolKa 1, a ero orBog - y npaB0ro

BepxHero 3axilMa 3. B BblKJloqarere

6ulrr ilcnorb3oBaH npilHqiln MHoroKpar-

HOrO pa3pblBa qenh roKa, paHee npfi-

MeHeHHutil 0. 6natu B BblKrltoqarere c

pryrH bl M14 KoHTaKTaM il.

0rapMa ([Ilyrrepr r,r Ko) (l-epl,ranr,rn)

B 1900 r. h3rora BnvBara 6utcrpogel4-

cTBytoLqile pblqalKHble BblKrlloqareril

Puc. 3. Patqaxuattt BlKnoqamenb

Supuat <Sepzuau tt K" >>

(pr,rc. 4) [nfl Hanpnxeuwi,t Eo 3000 B B

1.,2 w 3-SasHoM hcnorHeHVflx Aafl roKoB

Eo 200 A. Ha BeprrlKarbuofr nrlilre L,

BbrnorHeuuofr tn tzreotll'lpytoqero Mare-

pvafia, 6srrr ycraHoBneH Heno[BNxH stil

KoHraKr 4. tlpN iloBopore pyKoflrKt/ 5

BHaqane Harflrt/Baracb Ipyxrl na 2 w no

EOCTNIKeH h il AocraroLl Horo rfl roBoro yct4-

ntAfr H olK 3 s ul p bl B aa cfr tA3 n pylK tA+ffqe ro

HenoABt4)KHoro KoHTaKTa 4. npil MeHeH re

HarrlreHhfl npylK14Hbl 2 yBentAqvBaro

6srcrpory Eet/crBt/fl BblKJlCIqarerlfl, L{To

cnoco6crBoBaro 6onee rSSeKrilBHoMy

raueHhxr AVrt/1, TaK Kar 6utcrpoe pacxo-

)KAeHhe KOHTaKToB cHt4)Karo Berilt{t4Hy

Bbt4enfleMora lVroil gHep ttAttl B npoqecce

ee o6pa3oBa HVfl.

Ha ycraHoBKe no nepe4aqe 3HePrNil

LA3 Mera HuKBtAlfr B CxeHeKraph (CIXA)

B 1"896 r. 6ulno npilMeHeHo nepeMeH-

Hoe oAHo$arHoe HanPnxeHile 12000

B. Bceo6uiar 3neKTpilqecKafl K0Mna-

HtAfl, o6paeo Ba H H afl H a 6ase Ko M naHtAtA

3gr,lcoHa, ycraHoBtAfia raM pblt{ax{Hble

BbIKIIIOL{ATEIH HA CTOPOHE BbICOKOTO

Hanpfl)KeHrn. HolKt/ py6hr bH t4 KoB Bblco-

Koro Hanpfl)KeH ilfi He 6atnu cua6xe-

Hbt pyvroil, H0 Ha KoHLlax vx l'/Merhcb

orBe pcrv|fl, KOTOpble n03B OIlFtttt 3axBa-

TblBarb HOlt(t4 AOCTaroqHo gllvlHHblM tl

xopoulo 143OJlt/poBaHHblM KptotlKoM'

Tarru o6pa:oM, 3Tt4 pblt{a}KHble BblK,tllo-

qarefl il c orKpblroh gyrot/1 B Bo3Eyxe Ha

12000 B npe4craBrlfltor co6oN ro, L{ro

Tenepb Ha3blBaercfl pa3beAilHilTereM c

BKIOqCHilCM il BbIKIIOqCHilCM OT UAJIbT'

uraHru.

B 1900 r. B cBff3tl c PocroM norPe6-

ffierqoil MoLIlHocrl4 HanpnlxeHue B fitAHtA-

FX Hr,rarapcxoil DC 6utlo noBblueHo

Ao 22 xB nePeMeHHoro roxa. B KaL{e-

CTBE BbIK,..IIOL{ATCTfi HA 22 TB QTPUA

<Becrt4Hray3)) (CtllA) npt'1r'leHVra
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BbIKII IOL{ATCI b C TOKOBCAYUIT4M HO}KOM

lA 3neKTpoMa[HilTHblM MaKCilMarlbHblM

0TKJ]rcqeHheM. Hox 3TOrO BblKfltoqa-

Tenfl nepBoHaqarbHo hMer orKpblrile

oKoJlO 1.,4 M. 0guaKo npfi hcnblraHilflx

0Ka3anocb, t{To raKoe oTKpblrile Hoxa

HeAOCTaTOq Ho, TaK KaK npH orKrloqe{fin

hHorEa Eyra He pa3pblBaflacb, a npo-

AOnlKana ycroil'{ N ao roperb. Pa:Mepbl

B brKJl to q aren fl 6unvt yBen n q e H bl tA

orKpblrhe Hoxa EoBe[eHo Ao 1,8 M, HO

L4 yBenilqeHHblfr BblKJltoqarefl b pa6oran

He BCerAa HaEelKHo. ,[ln raueHil n ilyrv,

BO3HhKaBUeil npil orKrlloqeHVt( TaKOTO

BblKI loqarerfl, npilxoAl4fl ocb yMeH buarb

HanpnlKeHhe y reHeparopoB, nLITaloqilx

3Ty CeKqilto pacnpeAenilre,nbHoro ycr-

p0l,lCTBa, nOCKonbKy ApyrorO CnoCo6a

IklKBuhvlpoBarb Ayry He 6stlo. Cleflyer

OTMCTilTb, qTO BbIKJI}OqATCTil BbICOKOTO

Hanpff)KeHilfi C OTKpblroil AyroN B BO3-

Ayxe ilMerlh BpeMn rope+nfr Ayrh or 2

Ao 25 c.

PacnpeAenfirerbHble YCrPoilcrea c

pbtr{a}KHblMLl BblKJl}oqaTenflM14 B Teqe-

Hile AecffTl4 flervrA Moilh nOAAeplKt4-

BaTb 3KCnnyaTaUillO 3neKTpOCTaH qr,1 t't '

06rncHfllocb 3To reM, qro 
YCTaHoB-

reHHar MotUHocrb craH W1ilt npfi TaKI4x

pacnpeEen ilrerbH blx ycrpofr craax 6utna

OTHOChTCT bHO HCBCT VKA.

C pocroM ycraHoBlleHHoil MoulHocrt/

Ha 3neKTp14L{ecKHX CTaHqilnx npo6fleMa

orKIl loqe Hwfl pa6oL{ t4x roKoB, t4 oco6eH Ho

TOKOB KOpOTKOTO 3aMblKaHufr, npil noMo-

r{r4 HoxeBbtx pblt{axHblx BblKJloqareleil

c orKputroil gyroil B BO3Ayxe craHoBt/r-

cR Bce 6onee rpygHort v Hepa3peuil-

Moil. Heo6xogt4mo 6blrlo nai,ttt't KaKoe-To

HoBoe peuleHhe npo6reMbl KoMMyra\nv1

B ycraHoBKax BblcoKoro HanpflxeHHR.

floerorvry MHorotlLlcreHH ble r'rso6perare-

nilyr{eHbre HanpaBtAIlU CBOl,1 t CCIeAOBa-

HtAfr Ha co3gaHile Apyrhx BblKJloqareleil,

a ilMeHHO poroBblx.

B 1,897 r. Sr,tpr',ra <5payH-SoeepH)

( Lll ae N qa pvlr) n pegn oxhn a Ko H crpyK-

ql/ to B blco Ko BoJl bTH O rO pO rO BO rO B bl Kn to-

qarerR (pvrc.5), Ha KoroPYto B roM

)Ke roAy nonyt{ ttfia repMaHc rcui't nareHT'

B u u roq arer b n pe4cra Bnfln co6o il ABa

pora, il3 Koropblx L 6un Heno4Btl)t(H uiA, a

2 - noBopaqhBarcff oKono ropkl3oHTarb-

Hofr ocr. Bo BKroqeHHoM cocrofHtAtA

noABNxHulfr por 3axoAhn 3a 6oitoBylo

noBepxHocrb pora HenoABl/)KHOrO, lA

3neKTpt4 qe cxui,t Ko HTaKT OCyqecrBfl flrl cfl

3a cqer npylKt HflLqero Eet4crB14fl poroB.

l-fpr orKrltoqeHVIA poroBoro BblKJlroqa-

TerR o6pa3oBblBaracb 3neKTphqecKaR

Ayra, Koropaf noA Aeicratler"l Harperoro

Bo3Ayxa v 3neKTp0:;'*?"' llLlecKrx ctAIl

BblAyBaIaCb BBePX " 
:al::33"laCb Ha

Puc. 5. Pozoeatil BbtKflnqameflb

Qupuu <\payu-SoeePu>

KoH Ue poroa. Oguaxo n pylrt4 Hfl qee Aeh-

crBr4e poroB He Bcerga Morflo o6ecneqhrb

H agn elra u\vlilt H alx h M M elKfly Ko HTa KTa M h

npil fix B3ail MHOM COnpilKocHoBeHtAlA.

C qel bo nonyt{eH l/ n 6onee HaAe}KHo-

ro KoHTaKTa ilph npoxolt(AeH nw pa6oL{t/x

roKoB Seprpau, KoHcrpyKrop HeMeqxoil

Q r,r p r'lr ul <0o ilr tA feSS H ep)), n pegn o-

)Kr4l poroaoil BblKrlloqarerb, y Korop0-

ro pora He FBrlfirlNCb r0K0BeAyLqt4Mt/

AeranflM14 npil BKrlloqeHH0M n0r0)Ke-

HtAtA BbrKltoqarerF. Sut.rir pa3pa6oralut

L4 h3roroBIleHbl HecKorlbK0 BapHaHTOB

TaKoro ycrpoicrea. TperuR, Hah6onee

coBepueHHafl MogrSuKaLll/r por0B0ro

BblKItoqarenn erott QNpt'tut orHocttTcff K

1,gOZ r. tA npeAHa3Haqaracb Infl cereil

HanpnxeH HeM Eo 10 xB (Pr,tc. 6) Ha

paM e L 6btltt4 ycraHoBJleHbl tA3olarcpat 2

v1 3, cua6xeHHble BBepxy Heno[Bt4]KHbl-

Mr4 poraMil 8. Ha ronoBKe v3oIlflTopa 2

6utn noMeqeH npylKt/nnqufr HenogBt4x-

Hulfr KoHTaKT 4, a Ha noBopaqrBatoqeM

Ll3olflTope 5 yxpenreH Hor{ 6, vt'tero14r,t il

rr,t6xyo roK0Begyulylo cBfi3b 7 c Merarl-

fivlrecKHM KornaKOM t,'l3orlFropa 3. t-lpr

orKJuo,.{e HVvl Ayra nepe6pacblBaracb Ha

HenoAB14)l{Hble p0ra.

0AuaKo n Y 3THX BblcoKoBorlbrHblx

poroBbtx BblKrtoqareleil o6HapylxVltlcfr

cyqecrseHHstil HeAocraroK, a ilMeHHo

3neKrpl4qecKafl Ayra B 3Tl4X yCrpot/l-

crBax ceo6oguo noEH hManacb BBepx 14

npN BblcoKoM HanpfHeHU|A flocTl4rafla
qpe3BblttafrHo 6onuuoil BerilqfiHbl, t{To

cyqecrBeH Ho ycn oxHflJlo 3KcnAyaraqil lo

3Tt4x ycrpofrcrs c rot{Kl4 3peHilr 6e:o-

NACHOCT'I.

3ry npo6remY Peuiln Mrxaur

0cranoBilq flolilBo-[o6poBoJl scltti't,

oAl4 H u3 ocHoBonoIolKH 14 KOB pyc-

crcoil 3aeKrporexH LARTA XIX BeKa, Koro-

puril Aon roe BpeMn pa6oral B HeMeL[-

xofr Qrapme AEG. B 1,91,0 r. 3ra SuPma

noAana 3aRBKy t4 nonyL{ tAfia repMaHCr,,wia

nareHr Ne 226517 Ha <Vcrpoilcreo Anfl

orpaHilqeHilfl npocrpaHCTBeHHOrO pac-

npocrpaHeHhfl 3neKrpt4qecroil Ayril B

Puc. 6. Poeosilil suxnnqamenb

Supuat <Qoum u feQneP>

BbrcoKoBoJl brHoM an napare>. AsropoM

3roro ra:o6pereHilff 6ur M.0. [ort4Bo-

lo6poBollbcxr,tN. B 3roM BblKrloqarere

3reKrpt4qecKafl Ayra, Koropan o6pa-

3yeTcfl npil pa3MblKaHlAtA KOHTaKTOB, C

noMotqbto Karyu Kt4 MarH ilTHOr0 Ayrbn

BbrAyBaracb Ha pora BblKrlloqarerfl. Hag

poraM 14 6stnu ycraHoBneH bl neper0poA-

Kr,4 A3 l/3orl t4pyoqer0 oIHeynopHor0

rlarepr,lana. 3nexrphqecKar Ayra 3aro-

HflIaCb B qen h Mex{Ay neperopoAKaM h H

vAnr'4Hfiracb Ao rex nop, n0Ka yBenhqe-

Hhe conporhBreHtAff Ayru He nphBOAHno

K TaKoMy yMeHbUeHillo no[BoANt"tOil K

AyroBoMy npocrpaHcrBy 3HeprlAtA, npLl

KOTOpOM Ayra racra npH nepexoEe roKa

L{epe3 HyneBOe 3HaqeH ile.

PoroBble BblKrltoqareril c racHTerlb-

noil rpe6eHqaroil raMepoil eul nycKanhcb

B l-epr',t aHnv, Opa HWIA, Wtanww tA CI-UA

Anfi HanpflHeHiln Ao 1.7,5 xB.

B Poc cvv Ao 191,7 r. Pol-oBble

BblK/lFoqarerh BblcoK0r0 HanpnlKeHnfl

I,13roraB.fl v'IBalfi cb Ha 3aBOAax <chMeHC-

tUyxKepr> (r. Cau rr-[lerep6ypr), (AEG)

(r. Pr,rra) r,r (AhHaMo) (r. Mocraa). Bce

3rv1 3aBOAbl h3roTaBfivBarA Bbl KII oqaTe-

fin no qeprexaM HeMeLlKvlxt4 aHm vtncKrx

SttpM. 3Haq ilTer bHafl qacrb an naparypbl,

B TOM tlklcfle H au60nee crolKH oi't, aBo3l/-

flacb u34a rpa H u,Jbt Ta KOe n 0r Oxe Hne

coxpaHnrtocb npilMepHo Ao 1920 r. t3]'
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