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ffiffiaBrycra 1g4lr. corHra 6ovr6 agpvrpoBu{r4KoB llro$-
tJtYJraaSSe nepenerenil nponrB Ia-Mauu v 06-

pyulnnv Ha aHrfluitct<we ropoEa, aepoEpoMbt tA BoeHHble

6asur rbrcnqm 6ona6. BospyuHafl 6mrea 3a SptaraHltrc Ha-
L{anacu. AHrnilqaHe MyxecrBeHHo conporl4Bflflfl Lrcb Haue-
crBt4to HeMeqKofr Bo3EyrxHoil apMaAbl B TeqeHile EeBfiTt4
MecsrleB, o6e cTopoHbt Hecnh Tfixenbte noTeph . 3nMoil
il3-3a He6naronpilnrHoll norogbr NHTeHcilBHocrb HaneroB

cHr43r4flacb , vt 16 uas 1941 r. ocHoBHbte cilnbt flroQraa$Se
6urnr ornpaBneHbt Ha BocroK Enfl nogroroBKkr K BTopxe-
Hkrlo B CCCP. BosgytuHar 6mrea 3a EpraraHtarc 6ulna aH-

rNHL{AHAMH BbINTPAHA.

BaxuerZu:yro ponb B eroil 6hrse cblrpano hcnonb3oBa-

HHe cutnaMt4 l-lBO N BBC Spraralwn pagapoB Enn o6Hapy-
xeHng caMoneToB npoTl4BHHKa.

9 NroHfl 1904 r. B raBaHil PorrepgaMa HeMeqKAfA N3o-

6perarenb KpmcrNaH XronbcMatzep npogeMoHcrpytpoBan
ycneuHyro pa6ory cBoero refleMo6ranocKona (nporornna
paEapa), Koropbtil coo6Lqan Ha-

6nrogareno c noMou-lblo eneKTpo-

MaTHNTHbTX BOflH 06 yEaneHHblx

MeTannrqecK]4x npeEMeTax (ro-
pa6nnx). CHaqana ero il3o6pere-
Ht4e He nonyqt4no AanbHefir.uero
pas3[TtAfl, OEHaKO B 20-X tA 30-X rr.

npoufloro cToneT]4R B cBs314 c Bo3-

H il Krrlerz ssrcoKotz Heo6xolr4 MocTblo,

B nepByro oqepeAb BoeHHolz, o6Ha-
pyxt4BaTb n onpeEenrrTb MecTono-

fl oxeHme yAafleHHbtx EBl4xylqt4xcfl
o6uerroB (rcopa6nerZ tA caMoneroa)
ycnnilfl yqeHbtx t4 l4HxeHepoB B paS-

Hbrx cTpaHax 6ulnm HanpaBneHbt Ha

co3EaHNe paEapa. TlueHHo 06 eroM

noilIer peL{b B EaHHotZ crarbe.

HAL{AAO PAA 14 0AO KAU tLvt
K KoHrly [1epaoil Mt4poBotz BotZ-

H br KoflilqecTBo paErocTaH qN il

trnnHHbtx 14 cpeEHrx BoflH EocTilrflo

TaKOTO qhcna, npfi KoTopoM npor3ouno nnoTHoe 3anonHe-

Hhe eToFo yL{acTKa eneKTpoMarH[THoro cneKTpa, tA cBe3b

ocyqecTBflflrlacb B ycnoBmrrx cvnbHbrx B3aHMHbrx noMex

or 6nr3Krlx no L{acrore paAilocraHr-lNra. lnn pa3MeqeHhg

HOBbTX paAilOnepeAarqHKoB Heo6xoA14Mo 6urno ocBailBarb

Apyil4e, 6onee KoporKoBonHoBure AVana3oHbr paAilocneK-

Tpa. npoBeAeHHbre pacqeTb! noKa3a frv, r{To B cneKTpe

KoporKr4x BonH, T. e. or 10 Ao 200 rrr, MoxHo pa3Mecr[Tb

3HaqHTenbHo 60nb[uee KonHL{ecrBo nepeAarqilKoB, qeM

Ha 6onee NlvtHHbrx BonHax. l-loeroMy BnoflHe ecrecrBeH-
HUr 6Urnil nonbrrKl4 r4cnoflb3oBarb Ann cBfl3m BonHbt Kopoqe

200 M. Ho MHoroLrilcneHHbre onbrrbr He nprBenil K ycnexy.

Csngu Ha KoporKt4x BonHax nonyL{anacb Ha 3HaqilTeflb-

HO MeHbUl4X paCCTOflH.{AX, L{eM Ha EnVHHbtX lA CpeEHrX

BonHax, 6urna HeycroituwBoil tA HeHaAexHorZ. PeueureM
MexgyHapogHoro KoHcynbrarhBHoro KoMNTera no pagro
(MKKP) aonnur EnvHoil or 50 Ao 200 vr 6urnN npilsHaHbl

HenpilroAHbrMl4 Anfr nposeccfioHafibHolz cBA3t| vt oTEaHbr

paAhofllo614TeflflM, klM 6ulno pa3-

perueHo co6Nparb He ronbKo pa-

EilOnpileMHVKtA, HO r nepeEapu.lylo

annaparypy.
lAvea nepeparq vtn cpaBHil-

TenbHo Manolz MorJ{HocrtA, nopflAKa

eAVHtlU r [eCtlTKOB BaTT, paArOnFO-

6wenn AoBonbHo 6urcrpo o6Hapy-

x14fl14, qTO Ua 6nil3KNX paCCTOFHHf;X

paEmocBfl3b 6urna oqeHb HeycroH-
qilBolz , lA npoxoxAeH rle cH rHana

npeKparJ{anocb AoBonbHC 6urcrpo

npm yBenhl{eHltvi AHcraHu11i,1. B ro
xe BpeMf, XOpotUaH CBf,3a nOnyl{a-

naCb KaK pa3 Ha OL{8rro SCnbLIll4X

paccrofl H Hflx. B KoH ue ' ?21 r. Ha

3anaAHoM nooepexbe U:'n aHAVtu

6urnN npHHfiTbr Kopor'{otsonHoBbre

cilrHanbr aMepvKaHcKrlx paAHonro-

6rreneil, a B 1922 r. \,craHoBneHa

AByXCTOpOHHflH KOpOT.OBOnHOBae

paEvronro6rrenbcKafl cBF3b Mex-

ffiffiffi

Kpncrnax Xpnucmaftep
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Ay OpaHqtaeil v AuepNrorZ. MoqHocrb nepegarqmKoB He

npeBbruana 30 Br. Cnegyer nogqepKHyrb, r{ro Aflfi ocy-
qecTBfleHVn TaKilx cBf;3en na trnvHHbtx 14 cpeIHt4x BonHax

Heo6xogr4Mur 6brnr4 MorqHocru B corHN KBr.

,[oaonbHo 6urcrpo cneqranhcrbt npon BVnn K oToMy

flBneHrro 3HaqrTefluHurrl hHTepec v oco3Hanh, qro ra-
Kile AanbHHe cBn3.A MoxHo o6uncHmTb roflbKo BnnflHileM

BepxHNX npoBoAfiu-p,lx cfloeB arMocSepu - NoHocSeput.

B HaL{afle 20-x rr. npounoro cronern+ cTanil cKflaAbtBarb-

cfi npeACTaBneHL A o ToM, qTo xapaKTep pacnpocTpaHeHilH

BOAH BAOIb nOBepXHOCTr4 3eMnV Vi B npOCTpaHCTBe pa3n14-

qeH. Ha KoporKNX BonHax norepr4 B 3eMne BenvRtA, tA no-

BepxHocrHafi BonHa 6brcrpo nornou-laeTcfl, B To BpeMfl KaK

npocrpaHCrBeHHafl BonHa orpaxaercn arMoc$ep on (nHor-

!a MHoroKparHo) (prc. 1) u Moxer 6srru npilHflra, Ho ronb-
Ko Ha AocraroLtHoM paccroAHtAt4 or nepegarqvKa. l-lpelno-
noxeHfie o Hanll,vl n iloHugttpoBaHHoro crrofl, cnoco6uoro
orpaxarb pagroBorHbt, 6utno BbtcKa3aHo eule B 1902 r.

aHrflNilcxurra SraNKoM OnNBepoM Xearcafrgolr t4 He3aBil-

o4Mo or Hero aMepilKaHcKt4M t4HxeHepoM-eneKTpt4KoM Ap-
TypoM Keuefint4, roropulrZ npoBogrn eKcnepilMeHrbr no

AanbHeMy npileMy KoporKt4x BoflH qepe3 ArnauruKy Mex-

Ay Eeponom n Aueprroil. 3HaqtarefluHstrZ BKnaI B co3.qa-

Hfie reopht/l pacnpocTpaHeHfifl KopoTKl4x BorlH B eril rolbt
BHecflLr coBercKmrZ yveHurZ a o6nacrvt pagrorexHVtRtA, npo-

Seccop MBTy Mrxann BacrnbeBilq [IJyneraKhH (1922 r.)
tA aHrn wilct<wit SrsnK-TeopermK tA MareM arvt, npoSeccop
MareM aruttA Kenlt6pilAxcKoro y+ttBepcmrera flxose$ nap-
Mop (1924-1925 rr.).

B ceurn6pe 1922 r. EBa eKcneprMeHraropa XorZr Tera-

nop vt fleo flnr, cnyxklBr.uile B AaNaqiloHuoil pagmona6o-
paropr4N BMO CIIIA, npoBolnnw onbtrbt no cBfl3r4 Ha EeKa-
MerpoBbrx BonHax (vacrora BonHbt or 3 lo 30 Mfq) qepeg

peKy l-loronaarc. B ero BpeMe no peKe npouen ropa6nu, vt

cBn3b npepBanacb. Teutnop r FHr orMertaflil eror Sarr.
1/cropmqecKoil cnpaBepnhBocrr pa4n cne4yer cKa3arb,

qro BnepBbre fiBneHile npepbrBalnn pa4ilorenerpaSHora

cBF3r4 Mexgy AByMff ropa6n flMu npil npoxox4eHnil Mexpy
Hr4M14 rperbero cygHa Ha6nlogan A. C. ilonoe e 1897 r. Ha

SanrNKe.

Teilnop il fiur npegno>KVnLA ycraHaBnvBarb Ha ecMtAH-

Llax nepeEaTqnRV r npileMHnKil EeKaMeTpoBoro A[ana3oHa,
,{ro6sr MoxHo 6urno o6Hapyxr4Tb B TeMHore vnn B TyMaHe

npoxoxgeHre nrc6oro cygHa Mexgy ecMhHqaMil, ycraHo-

Br4Bur4Mr4 Mexgy co6oil paEHoKoHraKr. Ceotz AoKnaE o6
oroM Temnop v flur nocnanil B MopcKoe MrHrcrepcrBo
CUIA, Ho nogpepxKt4 ilx npe4noxeHne He nofiyqmno.

11 gexa6pn 1924 r. npoSeccop SrsNxr IloHEoHCKoro
yHvlBepctarera Sgeapl ennnroH
LA ero acnilpaHr Marlnc Eap-
HeT nonyqvnv nepBoe eKcnepl4-

MeHTan bHoe noATBepxleH ile
cyu-lecrBoBa HVn NoHocSepul.
B npoqecce ororo eKCneprMeHTa,

BbrnonHeHHoro c noMolqbro KoM-

naHnv <Sprrru 6pogxacrvHr),
il3yqanacb He3aTyxaloulaH ce-
pvn BoflH np14 MeEneHHoM He-

npepbrBHoM r43MeHe{nv lnilHbt
BonHbr. B npheMHNKe npomc-

xoghfia NHrep$epeHLg4n Heno-

cpeAcTBeHHo npilxoEfl Lr.{Lrx Bofl H

(aeuHarr BonHa) c orpaxeHHbrM14

or r4oHoc$epu. Onpegeflflflt4cb
MaKCrMyMbr t4 Mr4Hl4MyMbr l4HTep-

$epeu WtA. Orcxcpa npil r3Becr-

HOM il3MeHeHiln AnilHbr BOnHbr OnpeAeflflnacb AnvHa nyTN

nyL{a n Kaxyulaflcfl Bbtcora cnos Xeswcanga - Keuenflil,
T. e. Ta Bbrcora, Ha roroporZ npotacxo.qilno orpaxeHile.
3ro 6urn cyu{ecrBeHHsrrZ uar B HanpaBnetnw co3EaHVA

paE14onoKa|4vv.

flpyrorr, ilMnynucHurrZ Merog N3Mepetnfl Kaxyqeilcs
Bblcorbr r4oHocSepur 6urn npegfloxeH il hcnbrraH B 1925 r.

IByMn MonogbrMr4 aMeprKaHcKl4Mkr SneuKaMn - I-peropN

SperZrovr vs TexHofloruqecKoro n+crtAryra KapHena (Ba-

rur4HrroH, oKpyr Konyna6un) N MepneM TutosoM N3 YHrBep-

chrera fixona XonKilHca B SanruMope (urrar MepNneHI).

B oroM Meroge il3Mepetnfl hcnonb3ytorcn KoporKme cw-
Hafl br, npoAo.nxilTeflbHocrb Koropbtx Mafla orHocl4TenbHo

pa3nvevfl Bo BpeMeHil npoxoxgeHmn 3eMHotZ tA orpaxeH-
Hor,t BoflH. CNrHan cHaqana B MoMeHT t0 locn4raer npil-
eMHVRa, npil Haflt4qtAtA oTpaxeH[fl B npreMHilK HecKonbKo

no3xe B MoMeHT t, nonagaer eqe oINH chrHan. err ilM-

nynbcbr perrcrplrpyroTcfl npil noMorl]]4 KaToAHoro ocqhn-
norpaSa. ilo Ben v.vnHe npoMexyrKa t1 .. . to onpegenrercfl
Kaxyq aflcfr Bbrcora iloHoc$epu.

fln6onblrHo orMerilTb, r{To l-peropra Eperar poEt,tflcrr B

1899 r. B HrronaeBe (Yrpauaa), raM xe yqrncf; n 3BanN

ero Ao1915 r., Korga oH eMnrpvpoBan B CUIA, l-prropNrl

Anu$pegoBl4q Epelrr-l.IJHartpep. Bnocfle,qcrBilrt, B 1 939 r.,

oH crafl qfleHoM HaqnoHanuHorZ aKaEeMkr4 HayK CIUA.

Turos raKxe BHec 3HaqilTeflbHbrfr srnag B pa3Bnrne HayKil,

6urn Harpa4eH Me4aflblo <3a 3acnyril) npe3ilAeHra CIJA
v cran KoMaHEopoM OpAeHa Sprraucroil nunepnn.

B rFoHe 1930 r. flopeHc XarZneHA, Konnera Teilnopa v
flnra, npoBo..qnn eKCnepNMeHTbr no onpegefieHilro HanpaB-

fieHiln c noMou.lbro AeKaMerpoBbrx BonH. OH o6napyxkrfl,
qro Kor4a HaA nepegaroqerZ aHTeHuora nponeraer caMo-

ner, nofie paflrocilrHana cvnbHo l4cKaxaercf; . XauneHA

npe!floxhn ilcnoflb3oBaTb EeKaMerpoBbre BonHbr AnA
npegynpexge Hnfl o npN6fl NxeH nv BpaxecKilx caMoneroB.

B fiHBape 1 931 r. AaraqiloH Hafr paryAona6op aropvln

BMO CIXA B BaumHrroHe npkrcrynvna K BbrnoflHeHilo

npoeKTa, rMeBuero Llenbrc <o6HapyxeHre BpaxecKklx

cyloB tA caMoneToB c noMorl]blo paflilo)), Ncnonb3yfl npil
groM Merog <6reuNr,t>. B coorBercrBr4t4 c erilM MeroAoM

nepegarqrK n npr4eMHHK pa3Hocnnvcb Ha 6onbruoe pac-

cronHhe 14 xopouo eKpatwpoBanmcb Epyr or Apyra. ['lepe-

Eaqa Benacb B HenpepbrBHoM pexhMe, tA Ha npheMHhKe

B MoMeHTbr, Kor4a nponeralou44fi cauoner Hapyuan nofle
pa4HocnrHafla, Ha6nto,qanilcb Snyrrytlpytoulile cNrHa-

flbt, nonyl{l4BUNe Ha3BaHNe <6Neu ui,t>>. EanbHocTb o6-

Hapyxetnfl Eocn4rafla 65 ru. PasHeceHile nepegarqvta
tA npileMHilKa Ha 6onbr.uoe paccroflHVe AfiF npaBr4nuHoN
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Puc. 1. OrpaxeHue pafluroBonH or cnor Xaercafif,a - Kenennut
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Pr4c.2. MarnerpoH K. Fo4unra

pean nsaqnu MeroAa <6meH nit>> krcKlttoqano Bo3MoxHocrb
ero ilcnonb3oBaHwfl Ha Kopa6nFX BMO. Ero nofle3Hocrb
orpaHrq vBanacb 3alJ]ilTolz 6onb[ul4x Ha3eMHbtx o6rexroB,
raKilx KaK ropoAa n BoeHHbte 6asur. llosroMy BMO B flH-
Bape 1932 r. nepeEafl apunn pffiynbrarbt cBol4x pa6or B

oToM HanpaBfle1tAvt.

14305 PETE HVE MAI- H ETPO HA
BaxHunvr SaxropoM, cnoco6craylorqr4M pa3B vrtlto pa-

EilOnoKaqvv, ABtAnocb Nso6pereHile B 1910 r. K. !-ogmHroM

(l-epua HnA) ynpaBnf;eMoro MarHr4rHbrM nofieM BaKyyMHoro

NAOtra, H? OCHOBe KOTOpOTO BnOCneACTBI4N 6Urnil CO3AaHbt

reHeparopbt KoporKl4x v ynbrpaKoporKr4x BoflH. eror AnoE
(pnc.2) ilMeer Bcero ABa eneKrpoAa: aHoA B BilAe nycro-
Tenoro qilnl4HApa v KaToE, coBnaAarculrrz c ocbro aHoEa.
Sannou NAoEa HaxoAr4Tcfl Mexry nonrccaMil ctAnbHoro
MarHlATa lA pacnofioxeH TaK, qTo ct(noBble ntAHlAVt MarHilT-
HOrO nonfl npoHr43brBarcT npocTpaHcrBo BHyrpr4 6annoHa
BEOnb OCLI AtAOAa Ha nOrOK efieKTpoHoB B eroM Et4OEe OE-

HOBpeMeHHO AerzCrByrcr BO B3ailMHO nepneHEfiKynfipHbtx
HanpaBneqtAflx crarilqecKr4e eneKTpmqecKoe v MarHilTHoe
noflH. Erop, I-o4rHra npeEcraBflflfl cooora aflbrepHarilBy
ynpasnseMoil HanprrxeHreM rpexeneKrpoEuorz BaKyyM-

noil naMne aMepilKaHqa I1w Ae
Oopecra, Koropylo ror rso6pen B

1906 r. l-ogNHr Ha3Bafi caorZ AtAoA
(MarHerpoHoM) (or nltaIHLAT w eneK-

rpoH), oEHaKo ero HawMeHoBaHwe

B ero aBTopcTBe He nonyqhno tA3-

BECTHOCTVI,

ilo o6u{enpnnarch Bepcrrl, aB-

TOpOM TepMnHa (MarHeTpoH) flB-
nnercfl Anu6epr Vonnec Xann),
corpygHt4K 14ccnegoBareflscroil
na6op aroputA SNprvrsr General
Electric B CxeHeKra4r (rurar Hurc-
t/opr), ony6fimKoBa awuil B 1921 r.

pffiynbTaTbr cBoero ilccfleAoBaHVA
pa6orur MarHerpoHa, onpo6oBaB

ero B KaqecTBe yctArlrTeflfl B paEV-

onpileMHilKaxnBKaqecTBereHe-
paropa Hilsxoil L{acrorbt. B nepaovr

cflyqae ycnnheaeMHrz roK nogaer-
cfi B ynpaBnfftoulyro KaryruKy Mar-
HerpoHa. Cxenaa MarHeTpoHHoro

reHeparopa Xanna (aropora cny-
qarZ) nprBepeHa Ha prac. 3. Korga
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eneKrpoHbt noKfiAaor Karog, oHl4 nonalalor a c$epy Aet4-
GTBilfl eneKTpl4qeCKOrO nonfl aHOAa il nOflfl MarH WTa. ct/'na
eneKTpilqecKoro nonfl BneqeT eneKTpoHbt K aHoly, tA oHtA

ycTpeMfiflrorcfl rytra no caMbtM KopoTKr4M nyTflM - no pa-

AilycaM. CmnbHoe MarHNTHoe nofle 3acTaBflHer eneKTpo-
Hbt flererb no Kpl4BbrM rltAHuAM. l-lpn onpeEeneHHbtx ycno-
BtAflx eneKTpoHbt nona4arb Ha aHoE ue 6ygyr; He Eonera+
Eo Hero , oHtA craHyr noBopaqilBaTb o6pa+ro K Karogy, tA

aHogHurrZ roK npeKparvrc+. AHogHoe HanpflxeHme v Ha-

npflxeHHocrb MarHrrHoro noflrr nog6upalor raKilM o6pa-
3oM, qro6ur eneKTpoHbt HeMHoro He Eonerafl v Eo aHoga.

enerrpoHbt flersr K aHogy HenpepbtBHbtM noroKoM.
Ha Mecro rex, Koropbte noBopaq vBaror o6parHo K Karogy,
ryr xe npmxo4nr Hosure. B pe3ynbrare pHEoM c aHoAoM

BO3HilKaer OneKTpOHHOe O6naqro, BCe eneKTpoHbt Koropo-
lo, noEL{tAHflfrcb 4erZcrarrc MarHNTHoro noflfl, rqBilxyrcfi B

oAHy w ry xe cropoHy 14 o6pasyror HenpepbreHullz Konbqe-
aoil noroK. ero ceoeo6pa3HurrZ xarog, N3 Koroporo MoxHo
qepnarb oneKTpoHbr. Ero Herpy4Ho (nogTqHyrb) Bnflor-
Hyro K aHoAy, peryntApyfl aHoAHoe HanpfixeHhe.

Xann noAKnloqmfl K MarHerpoHy rone6arefiuHurrz KoH-

Typ LC, B pe3ynbrare qero nofiyr{hnacb cxeMa reHeparopa,
co3galolqero Hesaryxaroulre xone6att+. [lpr' eroM AnF
ynpaBfleHnfr MarHilTHbtM noneM MarHerpoHa B qengx reHe-
pauwtA npoBoA, o6pasyrcqNrZ NHEyKrNBHocrb L, eroro Ko-

ne6arerbHoro KoHTypa LC, HaMoraH B HecKonbKo BlrrKoB

BOKpyr KOpnyca MarHerpoHa.

Snarogapfl ToMy, L{To xpyroeorZ noroK efleKTpoHoB

noqrfi KacaeTcF noBepxHocrl4 aHoEa, Mafle hwwirt eneK-

Tpl,lr{ecrHrl (ToflqoK) B cxeMe Hapyuaer paBHoBecre n

Bbt3btBaer nyflbcawn efleKTpoHHoro noroKa. SnerrpoHbt
HaqlA{alor nonaAarb Ha aHoR. B aHoAHorZ qenil co3AaForcfl
ilMnynbcbt roKa, Koropbte aoe6yx4apr rconeoaH,nfr B KoH-

rype. CosAaHHulrZ Xannou MarHerpoHHulrZ reHeparop Ko-

ne6anwil pa6oran Ha qacrore 20 KI-q. Cnegyer cKa3arb,
r{To B 1921 r. MarHerpoH He paccM arpvBancfl KaK reHepa-
rop CBH-rone6a uwirr

r-E H EPATOP Bb ICO KOqACTOTH blx
KOAESAH }4VI HA MATH ETPOH E

B 1924 r. Aarycr XauteK, npoQeccop KapnoBcKoro
yHvlBepcilrera g ilpare (HexocnoBarrn), o6Hapyxiln Bo3-

MOXHOCTb reHepNpOBaHtAfl KOne-

1auuit eurcorotz qacrorbt (a AeqN-
MerpoBoM Enana3oHe aonH) npr
BKnrcqeHhN rcone6arenbHoro KoHTy-

pa MexEy Karo4oM tA aHoAoM Mar-

HeTpoHa tA npt4 MarHt4THoM none
s6n n3n ero Kpl4TNL{ecKoro 3Haqe-

HIAA. B KaqecrBe xone6arenbHoro
KOHTypa 14CnOnb3OBaflCrr orpe3oK

AByxnpoBogHoil rlvtHnu. CxeMa ero-
ro reHeparopa noKa3aHa Ha puc.4,
r4e 1 

- MarHerpoH co cnlrouJHbtM

aHoAoM, 2- AByxnpoBoglafl nv-
HVIA (uaruilr MarHerpoH a Ha pmcyH-

Ke He norasaH).

B MarHerpoHe npr H, npilMep-
Ho paaHorZ H*o, eneKTpoHbt coBep-
luaror rone6a Hufl B paryAanbHblx

HanpaBfieHnBx MexAy KaToEoM tA

aHoEoM, vt ToqKa noBopoTa eneK-

TpoHoB nexhr Bo3ne aHoga. Eau-
HbrM xone6arenbHbrM EBt4xeHileM
eneKrpoHoB t aoe6yxgalorcn Ko-

ne6a Hnfl B KoHrype. t-lpra oroM B
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npocrpaHcrBe, rEe nocrogHHoe MarHilTHoe none nepneH-

EilKynFpHO nOCTO9HHOMy oneKTpl4qeCKOMy nonrc, npO[C-

xoAr4r raKxe B3ailMoAefrcrBile eneKrpoHoB c paAilanbHbrM

oneKTpl4'.{ecKilM noreM BbrcoKoil qacToTbt, paSB[BaeMHM

B Kone6arenbHoM KoHrype. HenpaBilnbHo$a3Hbre sneK-

TpoHbr, BbrxoAflu.lile t43 KaroAa Bo BpeMg cyqecrBoBaHilff
Ha aHoAe nonoxilTenbHoil nonyBonHbl HanpgxeHilf,, no-

nyqaor AononHilrenbHoe ycKopeHile il cpa3y nonaEaoT

Ha aHo,q. llpaaunuHo$agHHe oneKrpoHbr, ocraBnnou]ile
KaroA Bo BpeMfl orpl4llarenbHoil nonyeonnbl, TopMosnrce

BbrcoKoqacrorHbrM nofleM. Onr ne Aocrilraor aHoga il Mo-

ryr coBepuJr4Tb HecKonbKo o6oporos, ocraBaflcb Bce Bpe-

Mfl B npaBilnuuofi Saee. OnHr noxasar, qro B MarHerpo-

He co cnflouHbrM aHoAoM uau6onee 6naronprrrubrM ,qng
eos6yxgenuq rone6aHilil B KoHrype eBfleercfl paBeHcrBo

MexAy nepilogoM co6crsexHsrx rone6anril B oroM KoHry-

pe h BpeMeHeM nponera oneKTpoHa or KaToAa K aHoAy 14

o6parHo.
Ha rarofi reHeparop Xauery 6srn aurgaH nareHr t{e-

xocnoBaxilil Ns 20293 <<Cxeua Ane reHepilpoBaHue gfleK-

rpilqecKrx eonH> (saRanen: 31 .05.1924 r., ony6nuroaau:
15.02.1926 r.)

Cne4yoqmu uaroM B pagBrrilr MarHerpoHa FBunocb

ilcnoflb3oBaH[e B HeM aHoAa, pa3.qeneHHoro u]enflMvl,

HanpaBneHHbtMl4 BEonb ocil MarHerpoHa, Ha ABa cilMMe-

Tpr4r{Ho pacnonoxeHHbrx cerMeHta (unu 6onuulee ilx qil-

cno). Ha prc. 5 noxasaHa cxeMa EByxqeneBoro MarHerpo-

Ha, rfle K- xarog, A.,, A, - cerMeHTbr aHoga, 3aMKHyrHe

Ha KoporKo n poBoAH r,r Konlt c He6on uu.rofi pacnpegeneu noil
ca Molr HEyKq neil L n eM Kocrbro C (rone6aren uH ut fi xouryp).

Cauoaos6yxgeHhe B oroM MarHerpoHe npoilcxoAr4r

npl4 HanpFxeHHocrl,r MarHilTHoto nonR, 6nr3Kofr K H*0, t4

pesKo yMeHbueHHoM qepeg Hero rore. Bcnegcrare bny-
qafiHoro Ha'.{anbHoro ronqKa, npvtBoAgulero MarHerpoH K

cauoeoa6yxgeHilp, HanpFXeH!4e Ha cerMeHrax aHoAa

craHoBr4rcfl HeoArHaKoBuu. fionycrtaM, qro noreHqilan
cerMeHTa A., uecronuro Bbtue, qeM cerMeHTa Ar. Cunaue-

rpv+ pa1nanbHoro gneKrpr4qecKoro nonr 6y4er erfiM He-

cKonbKo HapyuJeHa. EeQopuaque oneKrpr4qecKoro nons
y qenefi TaKoBa, qro oneKTpoHbr, ABilraoqilec, napan-

nenbHo noBepxHocrr4 aHoAa, 6ygyr ucnurbrBarb y npaaofi

u.lenil TopMoxeHile il, yrparilB qacru ceoeil rilHerfl,{ecxofi
gHeprilu, oKaxyrcs or6pou:ennurMil Ha cerMeHT A, vro
yBenilqilT ero oneKTpooTpl4llaTenbHocTb no oTHoueHilo K

cerueHry A,.
YsenilqeHile pa3Hocrr4 noreHqilanoB Mel14y cerMeH-

raur A.,, A, 6y4er npo,qonxarbcg HeAonro 14 npeKparilTce,

KaK TonbKo 6onuruas qacrb oaeKTpoHHoro roxa oKaxerct
eanaxHyrofi Ha cerMeHT A,, (ecne4creue 6onee ilHTeHcilB-

Horo nonn groro cerMeura). Torga noreHqilan groro ce[-
MeHra ynaAer, il oH oKaxerce sneKTpooTpl4qareflbHHM no

orHoueHuo x Ar. Tenepb Bo3Hl4KHer ropMoxeH[e eneK-

rpoHoB y npon4BononoxHoft qenil, h enexrpoHur 6ygyr
or6pacursarbcl Ha cerMeHT A.,, vro ycnnttT oneKTpoorpr4-

LlarenbHocrb cerMeHTa A., no otuolueHilo K Ar. Topruoxe-

Hlae oneKrpoHoB y u.lenil onrrs 6y4er conpoBo4arbcg
npeo6pasosaHileM KilHerilL{ecKoil sHepruu oneKTpoHoB B

oHeprilo il3nyqaeMoro oneKTpoMarHhrHoro nong. l.{acro-

ra caMoeog6yxAaou-llrxcs rone6aHufi B sroM MarHerpoHe

onpe5ennercfl ofleKrpr4'.{ecKtaMr4 napaMerpaMw (L u C, a
crano 6urru, pa3MepaM[ r Soprvrolr) noayaHoAoB ]4 3aMU-

rarculeil ilx qenil.

B rou xe 1924 r. Spux Xa6aHH B yHhBepcilrere ropo-
ga Vleaa ( l-e p u a u r n ) Bn e p B H e h ccn ego Ban g eyxqen e eo il
MarHerpoH gnn caoeil goxropcroil Er4ccepraqr4u. OAua-

Ko ero MarHerpoH He cMor reHep[poBaru rone6anrs c

j

Puc.3. Cxerua reHeparopa Ha MarHerpoHe Xanna

Purc.4. Cxerua reHeparopa Ha MarHerpoHe Xaurexa

Puc. 5. fieyxu{efleBofi marHerpoH

AnvHorZ BoflHbl Kopoqe 7 w. llepabte xe pa6orul a CCCB

HaqaTbte B 1924 F., 6unr HanpaBneHbl Ha nonyqeHile Ko-

ne6annil Aeqil- vt caHrilMerpoBoro Enana3oHa BoflH. B
pffiyrrbrare erilx pa6or coBercKile paAiloQNeNru A6-

paM AnerccaHgpoBvlt{ CnyqrrH, corpyEHNK XapuroBcKoro

y1vlBepcilrera v ero nposeccop c 1928 r., vt npo$eccop
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eroro xe yHnBepcilrera flwmpwit
CauorafloBt4q [IJrerZu6epr cosganil
MarHerpoH, reHeprtpoBaaunil Bofl-

Hbr Aeqil- vt caHTrMeTpoBoro Ena-
na3oHa, a ilMeHHo BoflHbt: Anvnotz
60 cvr - B 1925 r., 30 cM - a 1926 r.,

7,6 cvr - B 1927 r. B flnourm Mono-

Eor4 eneKrpo$nerr KNnwitpo Ora-
6e ns 1/vrneparopcKoro yHttBepcLt-

rera Toxory (r. CeH Aail) s 1927 r.

nonyqrn reHepalltalo xone6anwil c

ErlvtHorZ BoflHbr oKono 60 cvr , wc-

nonbsyn (pa3pegHotz) MarHerpoH c

EByxcerMeHrHbtM aHoAoM. B 1929 r.

Oxa6e Eo6 vncfl B MarHerpoHe c
qeTbrpexcerMeHTHbtM aHoEoM re-
HepilpoBalnfl rcone6annit B EtAana-
3oHe or 3 Ao 5 cM.

[/cnonb3oBaHre B MarHerpo-
He pa3pe3Horo aHoAa no3Boflrflo
noBbrct rb ycroilvmBocrb BbtcoKo-
qacrorHbrx rone6auuit B HeM w wx

MOTIHOCTb, TeM He MeHee Ha Ha-
qaflo 30-x rr. npounoro cronerilfl
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3ByKOynaBnilBaTenfl Ha caMoneT

6urno 6eccvrbrcfleHHo.

B cessn c Bbr[xeil3noxeHHbrM B

nepegoBbrx, Ha ro apeuf , a Hayq-

HO-TeXHilqeCKOM OTHOT.UeH,AtA CTpa-

Hax (C[IJA, Opan qnn, 5p vratnr,
l-epvra HVn, CCCB F non v1n) Haqa-

rT r4cb 14 HTeHcil B H bre paspa6orKlr
pa4ilonoKaqiloHHbrx ycrporZcra o6-
H apyx eHVfl EB r4xyu-lr4xcf; o6ue rcToB

B BO3Ayxe .A Ha MOpe.

YcrnnflMr yqeHbrx Lr r4HxeHepoB

eTl4x cTpaH B TeqeHile HecKoflbKr4x

ner 6utnr cSopvrynwpoBaHbr, a
no3EHee pean rSoBaH br, n pil H u14-

nbr, KoTopbte w nerflr B ocHoBy

nocTpoeH.nfl paEronoKaLlnoHHbrx

ycrpoilcrs" B ynpouleHHorZ Sopue
tAx MoxHo c$opvrynnpoBarb cne-

Ayroll]],ln/l o6pasoM:
,/ Ar1fr o6HapyxeHile tA onpe-

EeneHile MecToHaxoxEeHtAfl ytra-

neHHbrx ABr4xyrqLrxcf; ' o6ueKToB

ilcnonb3yeTcfl efleKTpoMarHilTHoe
MarHerpoH ocraBancn na6oparopHbtM npm6opoM. OcHoe-
Hafl 3aEaqa B ero ycoBeplueHcrBoBaHilil 3aKnroqanacb B

EanuuerZrueM yBen vuetnn Mou1Ho crtA reHepilpyeMbtx Ko-

nelannh, Heo6xogmlvrorZ Enfl npaKTuqecKoro npilMeHeHilfl ,

il B npogBl4xeHnn B NAana3oH Bce 6onee KoporKt4x BoflH.

PAAh OAO KAU J4OH H b I E YCTP OT4CTBA
B HAI{AAE 30-x [[.

Tenlt BpeMeHeM, B caMoM Haqane 30-x rr. npounoro
croneThfi, paEl4ofioKawn crafla Heo6xogNlvloil BoeHHbrM.

O6uncHflnocb ero reM, qro nocne l]epaoN vrNpoBorZ sorZHul

TexHwr.a nporl4BoBo3Eyuuoil o6opoHbt He nonyqwna Eocra-
TO({HOrO pa3Bt4Tnn. l1o-npexHeMy B erorz o6opoHe rnaBHyro

ponb nrpann nocrbt Bog4yrxHoro ua6nppeHiln, onoBeule-
HIAA tA cBn3r4, npoxeKTopbt, 3ByKoynoBilTenil. BcnegcrBile
pocra cKopocn4 caMofleros-6ou6ap4ilpoBrqmKoB nocrbt
onoBeuleHilfl Ha4o 6ulno BbtEBt4-

rarb 3a 150 KM t flanee or 3aulil-
qaeMoro ropoAa tA npoKnaIbtBaTb

K Hr4M AnvHHbre rene$oHHbre fiv-
HtAtA. OAHaKo on4 nocrbl He laB anv
non HorZ rapa HTnn 6esonacHocrm,

TaK KaK na6npgareflh He Morflrl

o6Hapyxr4Tb caMonerbr, nerflqhe
Ha He6onuuorZ Bbtcore. Ho..tbrc, B

ryMaHe vnv B o6naqHylo norogy
TaKre nocrbr soo6qe He Buryenv

caMoneTbr tA orpaH|/,qtABanilcb co-
o6u-leHwfrMr4 o (ruyMe MoropoB).

llpoxeKropbt 6urnN HapexHbt B

6opu6e nportAB caMoneroB nilub B

FcHbre HoqN. l-lpr Hilgroil o6naqHo-

cTtA 1A B TyMaHe OHil CTaHOBVnnCb

6ecnone3Hbr. CneqrarbHo pa3-

pa6oraHHbre 3ByKoynaBJr vBaren,A

Toxe 6ulnr cna6utvr cpegcrBoM
o6HapyxeHiln, TaK KaK sa To Bpe-

Mf , noKa 3ByK lxeIl oT caMofleTa K

3ByKoyrraBnilBaTenrc, caMoneT npo-
neran paccToHHile, ilSMepfleMoe B

KrfloMeTpax, B cBfl3kl c '.{eM HaBo-

El4Tb 3eHtATHHe OpyEtAA C nOMOUbTO

A6parvr Anexca Hfl poBuru CnyqKn H

il3flyqeHme qacrororZ or 3 lo 30 MrLl, c nocne4yloult4M yBe-

fl il'.{eH reM grotZ qacrorbt 
;

'/ ero r3fiyqeHme nocbrnaercg B BilEe ilMnynbcoB Anvl-
TenbHocTblo HecKoflbKo Ml4KpoceKyHA, pa3EeneHHbrx Mex-

Ay co6oil NHTepBanaMV, Bo MHoro pa3 npeBbrrualou{tAutA

En ilTefi bHocTb r4M nynbca;
,/ ilMnynbcbr, orpaxeHHbre or o6rerroB, o6HapyxhBa-

rorcn tA BvtsyanbHo oro6paxatorcfl B npileMHoM o6opygoBa-
HtAtA, pacnofloxeHHoM B MecTe nepeqaqtA;

,/ paccroaHne Ao o6uerroB onpegennercrr nyreM vs-
MepeHilfl BpeMeHH, 3a KOTOpOe WMnynbC pacnpocTpaHHeT-

cfl or nepegarqvta Eo qenil r BosBpaqaercfl o6paruo;

'/ HanpaBfieHme Ha uenb onpeEenfiercfl nyreM ilcnoflb-
3OBaH Vn ySROHan paBneH H brx paAilOaHTeH H.

CsoLrM pasBNTNeM paflnonoKaqv+ Bo MHoroM o6nsa-
Ha HeKoropbrM eneKTpoHHbrM npr6opaM, co3,qaBaeMbrM

oAHoBpeMeH Ho c HerZ. Canl uril

saxHuril ug Ht,tx - eneKTpoHHo-ny-
L{eBafl rpy6rca, noflyL{r4BuJarr nphMe-

HeHile B Haqane 30-x rr. npounoro
croflerNR B paENona6oparop14ex.

Har6ofiee 3HaqhrersHurrZ BKnaE B

ycoBeprileHCTBoBaHile eroro npr-
6opa BHecflta HeMeqt<rah Srsnr, vc-

cnegoBaren u, mso6peraren u 6apoH

MaHSpeA SoH ApgeHHe n aMepr-
raHcrmrZ Srerx v ilHxeHep Annen

,[roruoHr, Srpvra Koroporo Allen B.

Du Mont Laboratories 3aHrManacb
KOHCTpyr4pOBaHileM eneKTpOHHO-

nyqeBbrx rpy6ox. lA, KoHeqHo, pa-

EhonoKaqilfl 6urna 6ur Heeo3MoxHa

6es BaKyyMHoro rpr4oga.

Pa6orur no co3AaHilrc pary -

ofioKaTopa c ilcnonb3oBaHreM

krMnynbcHoro MeToEa HaL{aflilcb B

AaraqroH nofi paphona6op aroptAtA

BMO CIIJA non pyKoBoECrBoM Po-

6epra MoppNca fieragxa B 1934 r.,
Ho o6 oroM, a raKxe o roM, KaK

npoxoEilno co3EaHile paEilon,

B npoEonxeHntA crarbm ffi
llpodonxeHue cne)yem

fimurprnfi Canofinoemq lUrefi n6epr


