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hMNYAbCHAf PAC MOAEAIA XAF

PagmonoKarop c ilcnonb3oBaHheM NMnynbcHoro Mero-

Aa 6urn pa3pa6oraH B aBilaqiloHHofi na6oparopt vt BMO

CIIIA, TaM xe il3roroBfieH. B ero cocraB BXoEhnh cnegy-

lollll4e y3nbr.
,/ NMnynbcHblil nepeflarqhK, qacrora HecyuletI Koro-

poro 6urna BHOpaHa 60 Ml-U, MorqHocrb il3nyqetnfl B ilM-

nynbce oqeH nBanacb Ben nevHotz 1 00-200 Br'" ,/ nepeEalou{afl aHTeHHa - otrvtHor{Hbnz HacrpoeHHbnZ

oTpaxaTeflb;

'/ npileM Han aHTeHHa (aHaflormqHafl nepeAatou{em);
/ cneqtaanbHbtil paEilofioKauiloHHbttl npileMHilK exo-

ilMnynbca;
,/ tAHEtAKarop Enfl oro6paxeHilfl BbrxopHbrx cilrHafloB

exo-t4Mnyflbca, BbrnonHeHHbrrz Ha efleKTpoHHo-nyqeBofi

rpy6Ke.

PapuonoKar.lr4fl npegb flBVna K npileMHilKy exo-chrHana

xecrKr4e rpeooBaHrfl:
/ nocKonbKy npreMHrK pacnonaraflcrr pfffloM c nepe-

Aarqt4KoM, oH l4cnbrrbrBan 6onblrile neperpy3Kn, a 6ulno

Heo6xogr4Mo, r{To6br ero qyBcrBilTeflbHocrb BoccraHaBflkl-

Baflacb Bcero 3a HecKonbKo Ml4KpoceKyHA;

'/ npreMHilK AofixeH 6uln o6naAarb 6ulcrporZ peaKqr-

erz npv yctAneHl4il exo-NMnynbcoB.

Paepa6orq vKA Bbrnon HVnw erta rpe6oBalnfl, r4cnoflb3o-

BaB CyneprerepoEr4HHbrz npileMHwR tA orpaHnqnB roessr-
qNeHT ycl/lneHnfl no HanpffxeHilp Ha nro6ofr L{acToTe Benr-
r{klHoil 1000. Kporvre roro, c oco5oilt ru{arenbHocrbro 6utnn

orpaooraHbt eKpaHilpoBKa u Snnbrpaqnfl .

Bo BpeMfl HarypHbrx ilcnbrraHilil pagnofloKaropa B

anpene 1936 r. AanbHocrb o6HapyxeHrn pBmxyu.lt4xcn

o6rerroB Eocr4rana 40 rmnoMerpoB.

l-naeHofi qenbp erofi pa3pa6orKl4 flBflflflocb yMeHb-

ueHile pa3MepoB o6opypoBaHrfl HacronbKo, qro6br ero

MOXHO 6UtnO NCnOnb3OBarb Ha BOeHHbTX Cy[aX. Ens eroro
Heo6xogl4Mo 6urno nepeilTr4 Ha 6onee BbrcoKile qacrorbt

vi yMeHbr.rt4Tb pa3Mepbt aHTeHH. 3ro 6urno c,qenaHo, tA B

ilrcne Toro xe roEa 6ulna nepeEaHa B eKcnnyaraql4to He-

6onbluafl paghonoKarlkroHlan craHwlfr (PnC), pa6orarc-

(fipodonxeHue. Haqano cM. e Ns 6 2016 e. <Hayxu u Texuuxu>)

u{afl Ha qacrore 200 Mt-tt. Torga xe ycneruHo 3aKoHqvnncb

NCnblTaHre paAilofioKaqiloHHoro aHTeHHoro nepeKnloqaTe-

nfi raKxe Enfi qacroru 200 MI-r.t. 3ro no3BoflNno nepeAar-
r{t4Ky t4 npNeMHNKy pa60rarb c o6llletZ aHreHHoil.

B anpene 1937 t. era oKcnepilMeHrafibHan PIIC 6ulna

ycTaHoBneHa ua 6opry scMNHqa <INpt4) 14 ycneuHo npou-
na NcnblraHmfl. 3areu nocneEoBana pa3pa6orKa 6onee

rvrorqHorZ Mo4enr XAF, cneqilaflbHo npegHa3HaqaBueil-

ce Ann ycraHoBKt4 Ha rcopa6nnx BMO. Ha pilc. 1 noKa3a-

Ha aHreHHa PIIC XAF, ycraHoBfleHHaA Ha 6opry flrHKo-

pa <Huro-fiopxr. era aHreHHa taMena nnou{agb Bcero 17

KBagparHbrx Syroa (1,58 KBapparHoro vrerpa). PIC XAF

o6HapyxnBana caMofler Ha paccroflHvitA Eo 100 MopcKl4x

I

Puc. 1. AxreHHa PnC XAF
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Milflb (185 xurnoMerpoB) il Kopa6nu 
- Eo 15 naopcKr4x Mr4rlb

(28 KhnoMerpoa). l-losEHee, B 1939 r. PflC XAF nocnyxtAna
nporormnoM Errfl MoAenN cxAM, Koropas 6ulna ycraHoB-

neHa Ha 19 BoeHHbtx xopa6nnx. Kar pa3 rorAa aMephKaH-
cKile BoeHHbte rrrso6penil cjloBo ((paIap); ero a66peBhary-
pa Radio Detection And Ranging (o6HapyxeH ne n oLleHKa

EanbHocn4 c noMou1bro pagNo).

AETE KTOPb I N PENflTCT BUfiI
AOKTOPA XVIPAPAO

l1epaoe KoMMepqecKoe npilMeHeHile paghonoKaqiln
nonyqnna ao opaH,quv. l]phcrynan B 1934 r. K hccneAoBa-
Hl4eM no o6uapyxeHrp npenFTTauil c noMoqbro paEr,,to-

BoflH, EoKrop SruNns XNpapAo tA ero corpyAHVtRtA B Srap-
ue Societe Francaise Radioelectrique EyManil o cna cely;u
norepneBruklx Kopa6nerpyrueHme. B pffiynbrare rax pa6orbt
Ha rpaHcarnaHrilqecKoM nailHepe uHopMaHENfl) B 1935 r.

6utn ycraHoBneH EereKTop npensrcrerrrZ, B KoTopoM tAc-

noflb3oBaflNcb HMnynbcHbte MarHerpoHbr, pa6oratolllile B

fleqHMerpoBoM Al4ana3oHe BonH. B 1936 r. B nopry l-aapa
6urn ycraHoBneH paAronpoxeKrop !flfl o6napyxeHre cy-

AOB, BXOAfiLUIIX B raBaHb H nOKrAalOqNX ee.
B 1939 r, rpynna xNpapAo cMoHn4poBana nepBylo Bo

opaHL[4 tA craHLI,r-o paAapHoro na6nrcAeH vn sa Bo3Eyr.uHbrM

npocrpaHcrBoM, npeAynpexlarculyro napilxaH o Bo3Aytx-
Hblx Haflerax. B NloHe 1940 r., nepeA caMbtM naAeHreM
I-laprxa, QpaHLlysbr yHhqroxmnil cBoo annaparypy, vro6ur
oHa He Aocranacb Bpary.

AHf hvti,tcKt4E PAC AAAbHETO oEHAPvxEHufl
CAMOAETOB

B AHrnNr B caMoM Haqane 1935 r. opraHr3aropoM
pa3pa6orrN paENofloKaqt,toHHoro o6opygoBa Hnfl Anfr
o6Hapyxe HnA caMoneroB crafl cynepNHTeHEaHT orEe-
na pa1ro HaqhoHanuHotZ SraeN.recrorZ na6oparo ptAvt

(r. Teg AVHrroH) Po6epr AneKcaHAp YorcoH-Yarr (rcra-
TV, npHVION nOTOMOK r4eO6perarenfl napoaorl MaurHbt

ExeNuca Yarra n Bnocfle,qcrBtal4 cep Po6epr), Koropura

B Haqane ceoetZ Kapbeput 6urn npenogaBareneu Snsntn
B Konnegxe Eaugn (r. EaHAil) yuilBepcilrera Ceur-3H-

Aproc (LUornaHpVtfr).

B Mae eroro xe rola MuHilcrepcrBo aBna\wv Benn,
ro6prralm nocrponno Ha 6epery CeaepHoro Mopfl na-
6oparophlo, rge YorcoH-Yarr v ero corpygHtARtA Haqafiil
npoBogrrrb rcnbtraHrn pagilonoKaqNoHHorZ craH \nn rM-
nynbcHoro peilcrawn, paspa6oraHuorZ tA nsroroBrreHHorZ

tAMtA B oqeHb KoporKile cpoKl4 . 17 NroHn YorcoH-Varr il ero
Konneril ApHonug YunKrHc vt SRaapA Soyen c noMot{bro
ero r,r paE hon o Ka q ho H H o rz cra H uvlvt 3ace Kn il rl4Apoca M on el
nponetaawnil B 27 KilJtoMerpax or Hr4x. B xoge AanuHeil-
r.ur4x rcnutannit pa1nyc o6HapyxeHnn ilBnxyulerocfl o6u-
eKTa yBennenncfl Ao 65 Kr4rroMerpoB.

Bnepabte pagilonoKalliloHHbre craHqtttA s AHrrlutA Haqa-

nw pa6oraru c ,qeKa6pq 1935 r., Korga Ha loro-Bocror{HoM

no6epexbe 6utnn ycraHoBfleHbr nflTb ktMnynbcHbrx craH-
qvlh AanbHero o6HapyxeHVn cauoneroB CH (Chain Home),
qro6ur 3aulrtn4rb ycrbe Terusur r,r IlouEoH. B aarycre 1937 r.
KonilqecrBo erNX craHq:,Ail yBenhqmnocb Ao EBa4qarv, tA

c STOrO BpeMeHr Ha BOCTOT{HOM nO6epexbe AurnNr cra-
na pa6oraru cerb craHWtil 3al4ilTbt or Bo3gytxHoro Ha-

naleHl/Ifi. err craHqvn, o6HapyxilBaBr.uile caMonerbt Ha

paccroilHtAtA Eo 320 ru, ilMenil cneAytotlile rexHil.{ecKme
xapaKTeprcrhKrl: Anana3oH BonH 10-13 wr, AflHTerrbHOCTb
rMnynbca 10-15 rvrxc, qacrora noBTop aHVA NMnynbcoB
25 f tJ. MoutHocrb B ilMnynbce BHaqafle 6urna 200 rBr, B

AanuHerZrrleM ee noBbtctArltA Ao 800 rcBr. Tar KaK nepe4ar-
qilK craHlq:.z,vl pa6oran ronbKo 250 MKc B ceKyHAy, ro cpe4-
Hflfl Mor4Hocrb ero He npeBbtruafia 250 Br.

AHreHHur craHL$A1I 6allln BecbMa rpoMosgKt4 (pwc.2).
l-lepegaoqafi aHreHHaA cilcreMa CH npegcraBflflna co6orZ

rpynny ropil3oHrafibHbtx au5paropoB N pe$fleKropoB, no!-
BerxeHHbrx Ha qerbrpex (noexe rpex) MeraflflilqecKilx Maq-

rax eurcororl 350 Syroa (107 naerpoa), pacnonoxeHHbtx
B OflHy nilHUtO. 3ra aHTeHHafr ChCTeMa yCTaHaBnnBafiacb

HenoABl4xHo t4 uMefla rrJt4poKo HanpaBneHHoe r3nyqeHre.
Tarmna o6pasovr, craH qnfl o6napy>KvtBana nro6orZ caMo-
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Pnc.2. AuteHHbt craHqltur CH



ner, nonaBur4il B o6nyvaeMylo eto 3oHy. J/cnonffioBaHme

pe$neKropoB B MHoroBN6paropuoil aHreHHe no3Bonrno

ilMerb B Heil ogHocropoHHroro AharpaMMy HanpaBneHHo-

cn4 14 yBenhl{eHHurrZ roe$SilqreHT ycr4lreHilfl aHTeHHut. Ha

pr4c. 3 norasaH nepegarqilK craHqilr CH, Koropurtl cefrqac

AeMoHcrpr4pyercfl B My3ee papilonoKaqilh KoponeBcKNX

BoeHHo-Bo3gyrxHbrx cr4fl a XopHrHre, rpa$crBo Hop$onx,
Ha BocroKe Aurnuu.

[lprena+an aHreHHan cilcreMa cocroflrra 13 AByx cKpe-

r{eHHbrx aw6paropoB Ann onpe4efleHr4e asvMyra (neneura)
qen n v AByx aN6paropoB Ha pa3Hbrx Bbrcorax Enfl onpege-

fleHnn yfioB Mecra. llpmeuHbre aHTeHHbr nogBeluvBanncb

Ha qerbrpex EepeBfiHHbtx Maqrax Bbrcoroit 240 Syroa (73

nlterpa).

Kar u3BecrHo, npil hcnonb3oBaHrta Enfl onpegeneHilfl

neneHra cKpeu{eHHbrx aHTeHH rH$opMaqrff o HeM colep-
xmrcn B aMnnrrypax oneKrpopBr4xyqeil crnur (e.g.c.), tAH-

AyKTr4poBaHHbrx B aHTeHHax. e.l.c. nepeAarorcfl Ha o6uor-
Kil roHiloMerpa, Koropbril npegcraBnner co6oil cNcreMy 13

EByX mailMHO nepneHEilKynflpHbrx HenoEBr4xHbrx nofleBbrx

Karyuer (craropHurx), BHyrpr4 Koropbrx pacnonoxeHa noA-

BNXHaF ilcKareflbHae KaryuKa: Bbrxog eroil Kary[xKr4 6urn

nogKnrcqeH K npNeMHrKy. Pesynbrilpyroqee MarHilrHoe

none B roHroMerpe paBHflercfl cyMMe MarHnrHbrx nonerZ

o6eNx noneBbrx Kary[xeK tA, B cBoro oqepeiqb, ilHAyKTtApy-

er e.E.c. B NcKarenuuorZ Karyr.uKe. Bpaqanta rcKarenb-

Hyl-o KaryrxKy (Bpyr{Hyto vnv qepffi cneqilanbHy}o cllcreMy
ynpaBneHr4e) Ao rex nop, noKa oHa He 3aHVuana raKoe

nonoxeHre, npH KoropoM cnrHan Ha BbrxoEe npreMHrKa

craHoBVncfl Mr4HNManbHbrM. 3ro nonoxeHile hcKarenuHorZ

Kary[uKr Eaer HenocpegcrBeHHuril orcqer neneHra.

l/seecreH Bo3lyr.xHurfr roHLroMerp, KaryruKLr Koroporo

HaMoraHH Ha KapKace vg h3oflFrlmoHHoro Marepvana. Ko-

sSQNqileHT cBqsr Mexgy noneBbrMr4 tA l4cKarenuHoil Ka-

TyrxKaMr orpaHVvtABaercn Benwv,vnoil 0,4-0,5. C qenbto

yBefl u.ueHnfl eroro roe$ShqileHTa cBfl3m Ao BefirqrHbl

0,7-0,95 npkrMeHflpr roHroMerpbr c QeppoMarH wr*brMr4

cepge'.{HnKaMn. Ha puc.4 noKa3aH rarofi roHmoMerp, rge

1,2 - noneBbre Karyurr,r, 3 - r4cKarenbHafl KaryuKa.
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Prc. 4. l'ioxuoMerp c OeppoMarHnrHblM cepfleqHulKoM

To.{Hocrb onpeEeneH wfl asvMyra qen n - 2o .

Enq onpe,qeneHr4n yrna Mecra caMonera Ha craHqt4il

r43Mep*nv yron Mecra nagaol4eta BonHbt (orpaxeHHoro rM-

nynuca). Inn eroro cflyxilnil, KaK 6ulno yxe cKa3aHo, EBa

ropil3oHTanbHurx sil6paropa, no,qBelueHHbtx Ha pasuoil Bbl-

core HaA seMnerZ. B cnoco6e, KoropbtM npoBogt4nocb ero

n3MepeHt4e yrna Mecra, ficnonb3oBanocb BnnflHile 3eMflil

Ha N atpaMMy HanpaBneHHocrt4 aHreHHbt. u{eu Hilxe pac-

NONOXEHA AHTEHHA, TEM CIAIIbHEE BflTflET 3EMNH, TEM BbI[UE

npt4noAHrMaeTcfl AtAafpaMMa HanpaBfleHHocTm aHTeHHbl.

Anan[3arop cmrHanoB nooL{epegHo nptaHrMan cnrHaflbt or
o6eNx aHTeHH. Tax KaK ilAarpaMMa HanpaBfleHHocn4 Bepx-

Heil aHTeHHbr pacnonaraercn nog NAatpaunaoil HanpaBreH-

Hocn4 Ht4xHefr aHreHHbr, To npr il3MeHeHWA Bbrcorbt nonera

caMofleTa, HanpilMep, npl4 ee yBenilqeHk/.w, cauofler (nepe-

xoiqmT) tAg AtAarpaMMbr HanpaBneHHo crtA BepxHetZ aHreHHbt

B NAarpaMMy Hrxueil nnv xe npil norepe Bblcorbt - Ha-

o6opor. llpoNcxoptaT N3MeHeHtae npNHNMaeMbtx crrHanoB.

CpaaHeHr4e aMnfl nry1 orpaxeHHbtx NMnynbcoB aHan.rca-

TOpOM ChrHanOB no3Boflfier Onpeleflhrb yron Mecra qenh.

3areu, r4cnonffiyfl eror pffiynbral a rapKe AaHHbte o Ha-

rnoHHofr EanbHocrt4 Ao LlefiN, npt,t noMolLlm ra6nilqbt vrltA

rpaQNKa MoxHo onpe4enrrb Bbtcory caMonera.

HeEocrarKil craH.Jvlvl Tilna CH 6btnh r3BecrHbt eule Eo
Toro, KaK on4 craHLry1vl 6urnt,t nocrpoeHbr. EoroBble nenecr-

K14 l43nyqeBnfl Bbt3blBanfi orpaxeHtAfl or xonMoB il caMofle-

ToB, flerflqilx BHe pa6overa 3oHur geficrBtA+ craHllt vt Enn
npoBepKil npaBhnbHocrta pa6orut craH qvtA rpe6oaanacb
qacrafl Kanm6poera ee nogcmcreM. Eulno raKxe ycraHoB-

neHo, L{To npt,t Bbtcore aHTeHH 73 Merpa Hil3Konerflu{re

caMonerbr 6yayr o6Hapy>KvlBarbcfl ronbKo Ha 6nr3KoM pac-

cron HtAtA. Cnelyer orMernrb: paspa6orKa, h3roroBneHile

tA BBoE B eKcnnyaraqro cranqnfi CH 6ulnr BbtnonHeHbt B

oL{eHb KoporKrlrZ cpor, qro o6uscHflercfl yrpmon eofaHbt co

cropoH b! Hallilcrcrotl l-epnna Hnn.

H EM EU KI4E PAAI4 OAO KATO Pb I

SEETAKT, FREYA, WU RZBURG
B 1928 r. AoKrop [-aHc XonbqMaH, l-aHc-Kapn Son

BnnnilceH tA flaynu-l-tourep e6urnox' (l-epuaHVn) op-

raHil3o Bann ue6onbuylo qacrHyto KoMnaHilto GEMA

(Gesellschaft fur Elektroakustische und Mechanische Ap-

parate). CaoerZ rnaaHoil 3arqaqeil oHil nocraBnflN co3gaHile

pagmonoKaqnoHHoro ycrpoilcrBa !,fifl o6HapyxeHrn Ko-Puc.3. flepe4arquK craHquu CH
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pa6ner,r B Mope npr nnoxorz Bvtht/tMocrl4. 3a noAflepxrorz
GEMA o6parNflacb B KoHLlepH Telefunken, cerraBrutrrilcn
rnaBHbtM npoN3BoANTeneM repMaHcrcorz eneKTpoHr4Kt4, Ho

He nofiyqltna ee. B KoHqepHe nocqnranv, qro era nItefl
npeAcraBflfl er co6orZ (qilcryo Hay'.{Hy}o saHra cTnKy). Tevr
He MeHee GEMA npoAonxilna pa6ory n oceHbro 1934 r.

npoAeMoHcrpmpoBana csorz nepaulrz paEronoKarop, Koro-
psrr,l Mor o6Hapyxl4Tb ropa6nu Ha ENcraH UnV AO ,qecflT]4
KNfiOMeTpOB, OAHaKO HtA paCCTOfrHUfr EO HerO , HV TOqHOTO

HanpaBflelnfl npN6op He noKagbrBan. Pesynbrarbt rcnbtra-
nuit aanHTepecoBanh pyKoBoECTBo BMO l-epvra HWi, yl oHo
3aKa3ano GEMA paspa6orKy HoBoro rMnynbcHoro paAho-
noKaTopa.

B nepaorz nonoBhHe 1935 r. rarorz paErorroKarop 6urn
paepa6oraH vi tAsroroBneH GEMA. KovrnfleKc, pa6orarou4ail

Ha S0-caHTmMerpoaoil BofiHe, Bnocfle AcrBtAtA r43BecrHurrZ

KaK Seetakt, Ha ilcnbtraHtAflx o6napyxtrBan rperacep <Ke-
HNrC6epr> Ha NACTaH\nn Ao BoCbMt4 KNnOMerpoB vt onpe-
Aengn paccroflHre Ao Hero c ror{HocTb}o 50 vrerpoB. eroro
6ulno BnonHe AocraroLrHo AnH HaBilraqnw npil nnoxorZ BtA-

AkrMocTt( tA Anfl HaBeEeHtAfl Opypwvi.

B Haqane BropoN rvrNpoaorz eoilHur paEilonoKaropbr
Seetakt e Nx yny.{ueHHoM BapNaHTe cranil ocHoBHbrMr4 pa-

AmonoKaTopaMil KpynHbtx BoeHHbrx xopa6nerrr repMaHcKoro

Snora. err paEapl'l nMenil cneAyrcuile xapaKrepmcn4Kkr:

'/ MaKclrMaflbHae AafibHocTb o6HapyxeHilfl Kop a6nn 
-qentA npv nrc6orZ noro4e !o 35 xrvl;

,/ ollrr,r6x a AVcraHqN u - 50-70 rvr;

'/ ToqHocrb onpeEelreHrfl nefieHra +/3o;

'/ AnnHa Bofl nat 71 u 81 ,5 clr;
'/ MorqHocrb il3nyqelte B l4Mnyflbce 

- B rcBr;

'/ qacrora noBTop e+nfl 3oHAr4pyrorrr4x ilMnynbcoB
500 l-q.

AnreHna paElaonoKaropa Seetakt <uarpacHoro rilna)
pa3MepoM 6x3 Merpa c orEeflbHbtMlr MaccilBaMt4 il3ny-
qeHilrr tA npileMa 3aKpenflflflacb HenoABl4XHO Ha 6aUeHre
AmpeKropa ynpaBn e{tAe orHeM r-flaBHoro Kan w6pa xopa6nn
N Bpaqanacb BMecre c 6aueuxorZ (ptac. 5).

B xoge eoilHul nofiBt4Iu4cb 6onee coBeprxeHHute o6pas-
qbr sToro fioKaTopa.

B KaMOM. HrXnrArZ pflE nepeAator.lafi aHTeHHa, cpel-
ntrtit pflE 

- npreMHaH aHTeHHa, eepxHr,rrz pFE 
- aHTeHHa

ycrpoilcrBa ilEeHrrSrraqwu <<Apyr 
- Bpar) (identification

friend or foe - IFF). Aures Han cr4creM a ycraHaBfl ulaercfl
Ha! t<a5wHorl paAilofloKaropa, cMoHTilpoBaHHorz Ha Bpa-
rJ]atou.{eMcfl ocHoBaH,nn, noAo6nou na$ery B8-urvr 3eHrr-
Horo opy4mn. B xa6NHe pa3MeuleHa annaparypa u Haxo-

EtATCn pacqer.

PaENonoKarop Freya ilMeer clreEylolure raKThKo-Tex-

H ilqecKHe xapaKTepilcTl4 Kt4 :

,/ Ha3HaqeHile 
- o6napyxeHre caMofleroB;

,/ MaKcNMaflbHafl EaflbHocrb AefrcrevA - 150 rvr;
,/ onpeAefleHyte KoopAr4Har rafibHocrb tA aanMyr

(esrcory nonera pagilofloKarop He onpegenner);
,/ To,.{Hocrb pa6orut no aalMyry +10,25o; ToqHocrb pa-

6orsr no AaflbHocn4 +10,5 ru (Ha paccro*HtAtl Ao 100 *u);
'/ pa6ov ne Anana3oH at 1 ,2-1 ,9 tvt , 1 ,9-2,5 M , 2,4-4 tl;
'/ qacrora noBTop elnfl 3oHEr4pylouI4x ilMnyflbcoB

500 l-q.

oyHKrlr4oHkrpoBaHile paEilofloKaropa Freya B Aaana-
3OHe BOflH Ar|VUOTI 1,2-1,9 Uerpa 6utno ero rnaBHbtM

npemMyu{ecrBoM no orHotueHro K 6pilraucrorz paEl4oflo-

KaqiloHHorZ craHqvvl PIIC. <Chain Nome>, pa6oraeuefi B

A4ana3oHe BoflH AnvtHorz 10-12 MerpoB. Pagmonoxaiop
Freya Mor o6napyxmBarb JrerarenbHbre annaparbr ropa3Ao
MeHbr.uNX pa3MepoB (rarre KaK Ncrpe6ilren u) vt onpeAeflfifl
NX norroxeHile c ropagpo 6onuuerZ roqHocrblo.

B ornwtne or MoHyMeHTaflbHbrx 6prraucKmx PIlc, pa-

EilOnOKarOp Freya nepeBo3mncH B nonHocrbro co6paHHoM
BrAe Ha o6utqHoM rperznepe r cpa3y xe ycraHaBnl4Bancfl B

HyxHoM Mecre. HegocrarKoM eroro paEmofloKaropa nBnfl-

rlocb rO, qro oH He Mor eQSexrilBHo onpe,qelrflTb Bbtcory
qenil. Kar 6ulno cKa3aHo paHee, 6putaHcKarr PIIC Chain
Home peuana ery npo6neMy npil noMorrlr4 AByx KoMnneK-

TOB npilHilMarotqnx aHTeHH, pacnonoxeHHbrx Ha pasHorz

Bbtcore; no pa3Hklqe aMnntATyE npilHilMaeMoro er14M14

aHTeHHaMh OTpaXeHHOTO OT qenl4 palronoKaqmoHHoro

cfirHana onpeAenflnacb Bbtcora nonera ueflh. B nonbtrKe
peurrb ery npo6neMy HeMqbt ABr4raflr aHreHHy paAilojto-
Karopa BBepx-BHI43, TaKilvr o6pa3oM onperqeflflF npra6n tAstA-
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[1poaogfl eKcnephMeHrbt c pa-

AtaonoKaropou Seetakt, hHxeHepbt
GEMA o6napy>KAnv, qro oH Moxer
3aceKarb He TorIbKo ropa6nr, Ho t

caMonerbt. Eulno ycraHoBfieHo, qro

AByxMoropusrrl 6ou6apEilpoBrr114K

o6napyxrBaercn pagrofloKaropoM

Ha paccroflHltlt 28 KhnoMerpoB. Ha
ocHoBaHVn 3Tk1X OnbtTOB t4HxeHepbl

GEMA peu nnn paspa6orarb Hoeulil
paEilofloKaTop, cneL{haflbHo npe!-
Ha3HaL{eHHutrZ Anfr o6HapyxeHilfl
nerrrLLtt4x caMoneroB. TaF, B 1938 r.

norrBtancfl pagilofioKarop Freya,
KoropbrrZ rarc Ha3Banil B qecru OpefiN,
1orwuu nrc6sil tA eoilFtur B repMaHo-

cKaHAn HaBCKoN na r$ono rvtA.

Eo tA B TeqeHhe Broporrr Milpo-
aorZ aotZHul pagilonoKarop Freya
MOEepHVlst(pOBanCfl HeCKOnbKO pa3.

OpHa vs raKilx rvrogNsut<a1uia no-
Ka3aHa Ha pilc. 6. OrnNqHTenuHorZ

oco6eHHocrbro erhx pagtaonoKaro-

poB FBfirrercn 6onuuas aHTeHHa

(7,5 x 4,2 uerpa), cocronu4afl ng

rpex pflIoB no ruecrb am6paropoB
Pnc. 5. AnreHHa paguonoKaropa Seetekt

ua 6aueHKe ynpaBneHur orHeM nvrHKopa <Agruupan rpaO lllnee>>



O'l+

.

7
x,s'
o
9,'.
CEl,X.
CL,,lJJ 

iiii .'.'r

"rffi
<'Ir 

;

E

refibHo Bbrcory noflera qenl4. K Haqany BropoN Mr4poBotz

BoilHbr B l-epuaHuw geilcrnoBanh BoceMb pagmofloKaropoB

Freya, npilKpbrBaB[uhe orgenbHbre o6beKTbr.

Kax yxe 6urno cKa3aHo Bbrue, nepBoHaqaflbHo KoHqepH

Telefunken He sawHrepecoBancf, nryeflMn pagilonoKal{rn.

O,qnaro yxe B 1935 r. nop, BrltAflHNeM ycneluHoil AeflTenb-
Hocn4 SNpvru GEMA oH nepecMorpen cBor4 mrnflAbr tA

t{HtALlvltApo Bafl e Kcrpe H Hylo n po rpa M M y.

Telefu nken cKoH qeHTpr4poBan cBor4 ycvnwfl Ha co34a HW

paAilofloKaropa Ann esserrmBHoro HaBeEeHnfl Ha uenb
3e H hTH brx o pyE trtit, t, e. paE 14 on o KaTo pa Me H b r.u e ro paA hyca

EeilcrBvtfl, Ho oqeHb BbrcoKorZ roqHocrlr. B rlone 1939 r. pa-

6orur no co3gatnro craHquvt opygmrZHoro HaBe,qettAfl, Koro-

pylo Ha3BaflN wurzburg, yBeHqanmcb nepBbrM ycnexoM. 3a

cqer nphMeHeHnfl napa6onilqecKoil aHTeHHbr AilaMerpoM
oKono rpex Merpoa r pa6ore Ha oqeHb KoporKl4x (Anq roro
BpeMeHil) S0-canrrtMerpoBbrx BoflHax roqHocrb eroil craH-

utAvl cocraBnna nopflEKa 25 MerpoB Ha El4craHJ:vtvl 29 Kh-

noMerpoa. B 1940 r. era craHqvn opygrtrZHoro HaBeEeHVfl

6urna 3anyqeHa B cepilrZHoe npoil3BoflcrBo.

COBETCKJAE PAAhOAOKATOPbI pyc-I, py C-2
B CCCP B 1933 r. npe..qcraBmrenm AByx BeEoMcrB

l-naaHoro aprilnneprtZcroro ynpaBrreHnfl, fAy (Mrxarn
Muxahn o B il r{ fl o 6a H o B ) N Yn p a Bn e Hnfl n por kl Bo Bo3Ay u n o rZ

o6opoHbr, ynBO (flaaen KougparbeBilq Oqenroa), o6pa-
TtAnilcb B HayLlHo-l4ccneEoBaTeflbcKne qeHTpbl cTpaHbl c

npocu6oil ganflrbcfl npo6neuorl o6uapyxeHiln caMoneroB

c noMoqbro paprtoBoflH. BoeHHbre npe4craBnrenn noruflr4

pa3HbrMN nyrnMr4. Io6aHoe o6panrncfl HenocpegcrBeH-

Ho B npoMbr.ufleHHocrb, B l-leHrpanbHyro pa4ilona6opa-

ropr4ro (UPn) 6urBruero <Tpecra saBo,.qoB cna6oro roKa)
(IleuNHrpa!), NvreauJyro cilfl bHyro npoil3BoACrBeHHyro 6asy.

OulenKoB geilcraoBafl L{epe3 npffiilEeHra AH CCCP r B Ko-

HeqHoM r4Tore 6urn HanpaBfleH B fleHilHrpa4cruil SNsNxo-
rexHmqecKnil nncrilryr (I1OT71) r ero EilpeKropy aKaEeMrKy

A6pauy QegopoBr4r{y l4oSSe.
B KoHqe 1933 r. B UPn lo. K. KopoanH v C. H. CasNH,

rcnonffiyn MaKer nepegarculeil n npileMuofr annaparypbl

Ha BonHe 50 caHThMeTpoB, npoBenil Ha6npgeHilrr orpa-
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xeHHbtx or nergu.lero caMoneTa paA[oBonH; EaflbHocrb
o6Hapyxenufl cocraBilna 600-700 MerpoB. B onurax npn-

MeHsnucb Hegaryxaou.lile HenpepbrsHHe rone6aH[s Aellu-
MerpoBoro AutanagoHa aonn, napa6onilqecKile aHreHHbt y

nepe4arqilKa il npueMHilKa. l-lpreru Bencn Ha cnyx.

Crpeuncs pacuilpr4rb $poHr pa6or, flo6aHoe o6pa-

Tilncs B fleuuHrpagcxrfr enexrpoQrsuvecxnil [Hcn4Tyr

(fleOil), rge r 6urnu pa3BepHyrbi pa6orur no paguoo6Ha-

pyxeHilto caMoaeroB, pyKoBoAcrBo KoropbrMt4 6utno nopy-
qeHo HaqanbHilKy pagiloceKTopa HHcn4ryra Sopucy Konc-

raHrLr HoB14qy llleru6en o.
B ilone-aerycre 1934 r. e fl3Ot/ 6ulnn npoeegenst

ilcnbrraHIF oKcnepuMeHTanbHoro MaKera paaneceHHoil

cilcreMbr arrileHoil pa4ronoKaqnu na 6age 50-70 KilnAo-

MerpoB. llepeflaou.lufi nyuxr eroi crcren,tu usnyqan He-

npepHBHHe xone6auus Ha BonHe 4 uerpa. Oaxr nponera

caMojrera HaAexHo perilcrpl4poBancfl Ha BHcore noneTa

5-6 xunouerpoB Ha EanbHocl,r 6onee 3 xunouerpoa or
npileMHoro flyHKra. Carr,toneru npn na6no4eHunx QPII u
Il3Ol/ o6Hapyxnaanilcb npileMHofi aHreuuoil no nocene-

Hr4lo B reneQoHe xapaKTepHbrx 6uetuiri, o6ycnoenennux
r urepQepeuqueil uen pepbrBHbrx xone6au u il, [3ny'.{aeM bx
nepeAarqilKona, r rone6aHufi, orpaxeHHbrx or caMonera.

Ilocne orilx nepBbrx oKcnepfiMeHroB cranr oieargnuur
Bo3Mo)KHUe Merogbr o6Hapyxexufl caMoneroB: Mero4 He-

npepuBHoro o6nyveHrn c ilcnonb3oBaHileM sSQerra [o-
nnepa t,t ilMnynbcHuil uero4, xoroputil ueo6xogltvto 6uno
eqe paspa6arbrBarb.

oqenroa u xilBo orKnilKaBujl4ittcs ta BceKylo cBexyo
Mbrcflb l/o$Qe cqilTanil, qro Ha runynucnuil MeroA cae-
gyer o6parrru 6onsuoe BHhMaHile. B ero epeun a YflBO
yxe $yHrqroHilpoBana cneqilanbHafl l,t .qoBonbHo xopotxo

ocHau.leH Has na6oparopre, Bo3rnaBfl ff enaan Oqen KoBbt M.

Ox peuun paspa6aruearb ilMnynbcHylo paAronoxaqroH-

Hyro ycraHoBKy cBor4Ml4 cvnawtt c noMou.lbto IIOTII r y6e-

gran l4o$$e opraHilsoBarb cnellilanbnyrc na6oparopt4to,

Koropaff HapFEy c ApyrilMvr saAa'.{aMta 3aHflnacb 6u u utvt-

nynbcHuM MeroAoM. Pyroeogureneu eroil na6oparopru,
Haqaauefi pa6orars c 1 anpenn 1935 r., cran npo$ec-
cop Suar xo-MexaH ilqecKoro Sarynurera Ieu u u rpagcKoro

14 HAycrpr4an bHoro il Hcn4ryra flrrlt rrpr il An non r HapileBilq

Poxascruft. B uone 1935 r. B ee cocraB BouJer uonogofi

EoLleHr - tOprfi Ko6sapea.

llpur pacnpegeneHilil pa6or uexgy ol4Mt4 na6oparopr-
sur 6uno peueHo, vro na6oparopran Y|-1BO paapa6oraer

reHeparop ilMnynbcoB Ha BoflHe 3,5-4 uerpa (urranynucran

Mor{Hocrb 100 KBr), a na6oparopua llQTV1 - npreMo-

r4HgrKaropHoe ycrpoilcrao; 6un onpegeneH cpoK Bunon-

nexrn pa6or - KoHeLl 1936 r. Hesagonro Ao oKoHqaHilfl

paapa6orxr npheMo-r4HAr4Karopa cKoHqaflce Poxascxufi.

fla6oparoprn noHecna rexenyo yrpary, Ho reMnbt pa6orut

He 3aMegnfiflvcb u npileMo-t4HAt4KaropHoe ycrpoilcrao c

eneKrpoHHo-nyqeBuM r4HAilKaropoM K KoHqy 1936 r. 6uno
roroBo. O4Haro reHeparop MotqHbrx ilMnynbcoB eue He pa-

6oran. Hecrraorpr Ha oro, aecnofi 1937 r. Ha noflilroHe ynBO

6una paaaepxyra geficrBypqafl rMnynbcHae pagt4onoKa-

ql4OHHae yCraHOBKa C reHeparopoM, AaBaBu[M B ilMnynbce

Mor4Hocrb Bcero oKono 1 rBr. [lepaste xe ]4cnbtraHtl Aantt
noroxmTefl bHbre pegynbraru. OrpaxeHHbte caMoneroM t4M-

nynbcbr 6urnu saSrxcLrpoBaHbr c paccrogHl4i,t Ao 12 runo-

MerpoB. l1o pesynuraraM gr4x ucnurannil nnaHilpoBanocb

ycnnv*Mvtna6oparopufi fiQfVuynBO B KoHqe 1937 r. npo-

Becril ilcnbrraHVA c ycrauoerofi, pa3BilBaoqefi uoulHocru e

ilMnynbce 100 rBr. O4naro cnoxilnocb no-EpyroMy.

B 1937 r. Oqenroe 6uu penpeccl4poBaH no geny Tyxa-
qeBcKoro u npilroBopeH K garroqexrp. Ero na6oparoprrPnc. 6. PagnonoKarop Freya
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B ynBO 6srna nurargilpoBaHa. B 1939 r. ero ocao6ogrnu
(epeueuuo), uo 6onuule oH no cos,qaHilo pa4uoynaBnilBa-
reneil canaoneroB He pa6oran.

Ila6oparopuu IIQTV1 noA pyKoBoAcrBoM. Ko6sapeea
6uno npegnoxeHo EoBoAr4rb coe4aHile nunynucuoil pa-

AilonoKaqilouxoil ycrauoBKt4 rqo KoHqa caM[M. K aarycry
1938 r. annaparypa 6sna no4roroBfleHa K rcnbtraHilflM c
caMofleraMil. VcraHoexa 6sna pasn,teqeHa B Hayvuo-uc-
nbtrarenbHoM t4ccfl e4oBarenbcKoM l4Hcl4Tyre cansu Kpac-
Hofi Aprurr (Ht/1/t/CKA). Onulru npouni4 ycneuno. 3xo-
cilrHanH 6srnr saperucrpytpoBaHH npfi ,qanbHocrra go 55
K[noMerpoB. Bce ero nogBonilflo Bbtgarb npoMbtuJneHHo-

cl4 3agaH[e ua OKP no cm,qaHilo ilMnynbcHoro pag[oao-
Karopa AarbHero gefi craun.

Kar 6smo cKa3aHo BblJe, nonyqeHHbte a [Pfl u II3QIA
p$ynbrarbr noKagant,t, qro EnF o6xapyxenran caMoneroB
BosMoxHo ficnonb3oBaHile Meroga ilx HenpepHeHoro o6-
nyqeHilff paAiloBonHanltr. B 1937 r. paspa6orry MaKera il
onbrrHoro o6paaqa rarofr craHquttB3An xa ce6n HlAl/1lACKA.

Pa6ora HaA MaKeroM Benacb nog uLrQporr,r <<Peaeuu>r rpyn-
nofi ruxexepoB nog pyKoBoAcrBoM BoeHHoro ilHxeHepa

E. C. Croroea. B nlapre 1938 r. 6urna saxonqeua paspa6or-
Ka MaKera craHllt4t4 <PeeeHb). B xa.{ecree nepegaror4efi
6urna msra cnxQasHan aHTeHHa, cocroflqar il3 qerupex

nonyBoJt HoBbtx er6paropoa c $asr pyroqrarrlt ycrpofi crBoM,
noABeueHHas ropr3oHTaflbHo Ha Maqrax aucorofi 4 n,te-

rpa. Ee xapaKrepilcrilKa B Beprilranssoil nnocKocril He

rMefla npoBaaoB, no Qoprue 6urna 6nuera K nonyxpyry, a
B ropil3oHranuroil - rMena pacrBop nopeAKa 30o e gayx
npoTNBononoxHbrx HanpaBfleHilFX, r{TO nO3BOnFnO ilMeTb
npil noMou.U4 AByx npreMHux ycrpoficrB ABe 3oHbt o6napy-
xeHhF. B ronlt xe HanpaBneHil[ Ha paccrosHt4u HecKoflbK]4x

AecerKoB KilfloMerpoB 6urno ycraHoBneHo ycrpoficrao c
aHTeHHorl, HanpameHHoil a cropouy nepeAar'.{uKa il raKxe
npr H kr Maoqee il3ny'.{eH ile, oTpaxeH Hoe oT caMoneTa.

llpunqrn o6xapyxeHue caMofleros rarofi craxquefi
ocHoBaH Ha ilcnonb3oBaHilil gBneHUg nonepeMeHHoro ycil-
neHtAe ta ocna6nenun npuHilMaeMbtx curHafloB npt4 nepe-
ceqeHilu nuHnu (nepegarqilK 

- nprduHuo pacceuBao-
rJll4M paA]4OBOnHH CaMOfleTOM.

llpuvr,tnoil nonepeMeHHoro yclaneHils il ocna6neHilc
c[rHanoB FBrHeTca HanoxeHile pacceflHHbtx BonH, npo-
UJeAurlx nyTb (nepeAaTqilK 

- CaMOneT - npileMHilK), Ha

BOnHbr, npiluJeAlxile K np]4eMHilKy Henocpe,qcTBeHHo oT ne-
pegarqilKa. llpr npr6nuxeH[il caMorera K nvlnn (nepe-

AarqilK - nptaeMHilK) pa3Hocrb gnru o6oux nyrefr aHava-
ne 6urcrpo yMeHblxaercfl, rAe-To e6ntasyt orofi nunrr oua

AOCTilraeT MilHl4MyMa, a 3aTeM HaqilHaeT yBenilqi4BaTbcg.

['leprog 6ueuuil npr npu6nuxeHrr caMolrera yBenfir.{ilBa-

ercn, B ToqKe MilHkrMyMa pa3Hocrn nyrefi qacrora 6neanil
npoxoAl4T qepeS Hoflb, a 3aTeM Haq[HaeT Bo3pacraTb.

llpreuxoe ycrpoilcreo cocronno rB aHTeHHbt HanpaBneH-
noro gefi creue, n ptaeM H il Ka u ycrpoilcrBa, perilcrpr4py]oqero
npilH[MaeMbte ctarHanH Ha neHre (ongynnropa). Crorosuna
6uno npegnoxeHo coq4aBarb HecKonbKo nr,rnril o6nappxe-
HHq CaMOneroB, BAOnb KOTOpbtX pacnonaraTb nepeEaK)u{he

il npileMHbte ycrpoficrea crauquil <<PeaeHb). Vxe npr gayx
ilAHvtAx MoxHo 6uno onpegenurb, B KaKoM HanpaBneHilil t4

Ha KaKoM yqacrKe caMorer nepeceKaer py6ex. l4cnurauus
craHql,til <PeeeHb) 6unu npoae4eHH B t4toHe-t,ttofle 1938 r.

Llx pesynurarH npemouJnil Bce oxil.qaHun.

B 1939 r. Ha BoopyxeHile eoilcx ['lBO 6urnn nprHerbt
pasHeceHHbre paA[onoKaropbt HenpepHBHoro il3nyqeH14F

<<PeBeHbr>, nonyqIBlx]4e Bnocne.qcrBt4il Hat4MeHoBaHue

PYC-1 (pa4roynaBnrBarenb caMoneroB - 1) (prc.7). K

Haqany Bropoil unpoeoft aoilFtur 6srno uaroroBneHo u pas-

Puc. 7 . lfiznyqalorqar ycraHoBKa PyC-l

BepHyTo 45 KoMnneKroB oTt4x paEHonoKaropoB. BcneE 3a

HtAMtA npoMbu.ufleHHocrb nocraBfifler B BotZcKa t4Mnynbc-

HHe pagilonoKaropu. Yxe B 1940 r. a eofrcra nBO nocry-
nmno 12raxltx pagmofioKaropoB rvnaPYC-2. EcnH nepBbte

craHLt+tAtA PYC-2 NMeflH pasEenbHbte npreMHylo tA nepeEa-

rolqylo aHTeHHbr, ro B 1941 r. 6urn nphHflT Ha BoopyxeHre
oAHoaHTeHuulrZ BapilaHT nogBtaxHorZ papilorroKaqiloHuoil

craH.JtAtA PYC-Z - 
(Pegyr> (pnc. B). 

,ulro xe Kacaercff pasBnrnfl pagilorroKaqnn B finoHtAVt B

30-x rr. npounoro croJrerhfl t4 Bo BpeMfl Bropofi rurpoaoil
eoilF.tbt, To MoxHo cKa3arb, qro finoHtAfl ctArlbHo orcraBana
B oroM HanpaBne*uu or cBonxnpon4BHLrKoB. OarrmqecKm K

MoMeHTy peuapuleN 6ilreul Mexgy flnoHcKtAM tA aMepilKaH-

cKl4M SnorauN sa 3anms llelzre B QnnwnnilHcKoM Mope c
23 no 26 orrnipn 1944 r. finoHcKme pa1uonoKaropul 6ulnn
xyxe aHrflnhcxwx u aMeprKaHcKrx o6pa3qoB 1941 r.

Taxmu o6pa3oM, K HaL{any Bropoil Mt4poBoil eoilHbt Bce

BbilrenepeqmcfleHHble cTpaHbt tAuenn 3HaqilTeflbHbte pe-

3ynbrarbr B cospaHilN pagilofloKaropoB. Henaqur cqvrann,
L{To tAx PIIC npeBocxo,qHbt tA He Hyxga}orcfl B coBepr.xeH-

crBoBaHnn ero 6utna ou.rm6ra, Koropafl cTohna NM nopa-
xeHnfl s 6ilree 3a EprraHV,to. Ho o6 eroM, a raKxe o roM,

KaKyp poflb B npoTr4BocToflHwtA cTopoH cbtrpan MHorope3o-

HaropHurrZ uarHerpoH, - B oKoHqaHnw crarbil.
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Puc.8. PIIC PYC-2


