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AnHomayusi — [lpoTOTMNOM aHTEHHbl SBMSETCS BCeEHa-
npaBrneHHas wenesas aHTeHHa AHgpest Anbdopaa, co3gaHHas
B 1946 rogy u yctaHoBneHHas Ha Hebockpebe Kpavicnep B Hbto
Vopke ans nepsbiX TpaHCHsLMA LBETHOro TenesmaeHus [1].
AHTEHHa MoOXeT OblTb MCMOMb3oBaHa NPU CO3[4aHUA MOPCKMX
pPafMONOKaLMOHHBIX  MOUCKOBO-CMacaTterlbHbIX — OTBETYMKOB
SART U aKTUBHbIX 3X00TBETUYNKOB RTE. OCHOBHbIE NapameTpbl
a@HTEeHHbI: LWUMpUHA AuvarpaMMbl HaNpPaBNeHHOCTU B BepTUKasb-
HoM nnockocTu +20° , B asumyTanbHoW nnockoctn 360° ¢ He-
paBHOMepHOCTbIO +14B, nsmeHeHne koadppuumeHTa ycuneHus
B nonoce 4actot 9200-9500 MI'y He 6onee 0.2 ab. Monspusa-
LMs rOpU3oHTarnbHas, obLWMii ypoBEHb GOKOBLIX NENECTKOB B
nopsigka -18ab.

|. BBeneHue

ManorabapuTHble HeHanpaBneHHble aHTEHHbI, pa-
GoTarowme B guanasoHe yactoT 9,2-9,5 Ty wwmpoko
MCNOoNb3YTCA NPU CO34aHMU MOPCKMX PaanonoKaLmoH-
HbIX MOMCKOBO-cnacaTtenbHblX oTBeTYMKoB SART n pa-
OVOIOKaUNOHHbIX 3axooTBeTynkoB RTE, ycTaHasnvsae-
MbIX Ha8 ManoOMepHbIX Cyaax n AXTax.

Mpn 3TOM Takme aHTEHHbl OOSMKHbI YAOBNETBOPATb
cnegyroLmMmM OCHOBHbIM TpeboBaHMsM:

- monsApu3auus NpUHUMaeMbIX (U3MNyYaeMbiX) CUrHa-
NOB [OMMKHA ObITb FOPU3OHTaNbHOW, TO €CTb Cormaco-
BaHHOW C nonspusaumen MOPCKUX HaBUraUMOHHBIX pa-
Aapos,

- HEpaBHOMEPHOCTb AnarpamMmmbl HanpaBreHHOCTU B
ropusoHTanbHoM nrnockoctn He 6onee 3 ab,

- WWMpMHa JuarpaMmMbl HanpaBneHHOCTU B BePTU-
KanbHOW MIOCKOCTUN He MeHee 12,5 rpagycos,

- NpY CO34aHUN PaamMONOKALMOHHbBIX 9XOOTBETYMKOB
RTE, saBnsiowWmxcs N0 CBOEN CyTuM peTpaHcnsTopamm
paguonoKauUoHHbIX CUrHanoB WCMNOMb3yloTca ABe Mo-
DOOHbIX aHTEHHbI: NpueMHas 1 nepegatowas. MNpy aTom
ANs ycTpaHeHns camoBo3byxaeHns RTE Heobxogumo
obecrneunTb MUHUMANbHO BO3MOXHOE W3Ny4YeHUe Mo
OCU @HTEHH.

PaspaboTtaHHas LweneBas aHTEHHa yOOBNETBOPSET
npegbaBnseMblM TpeboBaHUSM.

[I. KOHCTPYKLMA aHTEHHOW peLleTKn

B ocHOBe KOHCTPYKLUUM OAHHOW aHTEHHbI NEXUT Le-
nesas aHTeHHa Anbdoppa, cosgaHHas Ana paboTbl
MEeTpPOBOM AuanasoHe paguoBoriH [1] . Mpu aTom Hamu
ncnosnb3oBanacb Nulib 00Was mnaesa co3gaHusl Takomn
@HTEHHbI N TeopeTnyeckue BbIKNaaku, NpeacTaBneHHble
B [2]. MNpn nepexoge K CaHTMMETPOBOMY AManasoHy
BOMH BO3HUKAKOT MpUHUMNMarnbHble TPYOHOCTWM MnogBe-
OEHVS NUTaHUst K LWeEensMm aHTeHHbl M3-3a Pes3Koro
yMeHbLUeHNs rabapuMToB aHTEeHHbI. Mcnonb3oBaHue
MWKPOMOJIOCKOBBIX TEXHOMOMMIA MNO3BOMMIO  YCMELUHO
pewnTb BO3HMKIWINE Npobnembl. PaccunTtbiBanicb 1 Mo-
OenvpoBanncb COOTHOLUEHUS pa3MepoB CaMOW aHTeH-
Hbl M M3Ny4YaroLmnx LWenen, a ans npocTtoTbl M3roToBne-
HUs (@ cnegoBaTenbHO WM YAELIEBIEHWS) aHTEHHbl OHa
6bina caenaHa He B BMAe UMNMHApa, a B BUAe npsiMo-
yronbHoro npodguns (cM. puc.1).

Puc. 1 a) Lllenesasi aHmeHHa X - Quarna3oHa.
Fig. 1 a) X — band slot antenna array.
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Puc. 1. 6) UccniedosaHHble obpa3ubl Wenesbix aHmeHH
X - duanasoHa.
Fig. 1.b) Tested samples of X — band slot antenna.

Ons cospgaHua Gonee yskon [H B yrmomecTtHou
MMOCKOCTM ABe Luenu Bo3byxaaemble CMHGA3HO.

MpocToTa KOHCTPYKUMM aHTeHHbl 0bycroBneHa
KOMMaKTHOW CXeMOW pa3BOAKM 3HEeprnm nocpeacTBoM
MUKPOMOMOCKOBOW TNWHUM C CUCTEMOW COrMacymoLmx
TpaHcOpMaTopoB, BLINOIHEHHOW Ha MaTepuane Rog-
ers 4003 (cm. puc.2).
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Puc. 2.Bud mornonoauu aHmMeHH:bI.
Fig. 2.Diagram of antenna topology.

Ha nevatHylo nnaty HageBaeTcs M MpunavBaeTcs
Kopnyc n3 metanna tonwuHon 0,2 mm (cMm. puc.3.)

Puc.3. Memannudeckul kopryc weneeol aHMeHHbI.
Fig. 3.Metallic case of slot antenna.

Ha pucyHke 4 npuBefeHa anarpamma HanpasreHHO-
CTU @HTEHHbI B YTNIOMECTHOM NMOCKOCTU N3MEPEHHas B
6e3axoBoit kamepe « OAO «HUN KomnoHeHT».
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Puc. 4. [Juaepamma HarpasieHHoCmu 8 y2roMecmHou
rnrockocmu wennesoli aHMeHHbI.
Fig. 4. The slot antenna pattern by elevation.

YpoBeHb 60OKOBbIX fenectkoB coctasun -18 ob, He-
paBHOMEPHOCTb AMarpamMmmbl HaNpaBreHHOCTU B a3nMy-
TanbHon nnockoctn +0.95 ob, ycuneHne aHTEeHHbI paB-
HO 4.5 dBi. YpoBeHb M3ny4yeHWss N0 OCW aHTEHHbl CO-
ctaBnsaet — 27 ob.

YactoTtHasa 3aBucumoctb KCB (cm. puc. 5) nokasbl-
BaeT, YTO noroca nponyckaHus no yposHio KCB 2 pas-
Ha 300Mly, B AnanasoHe 9.21 I'T u- 9.51ITu, a Ha ueH-
TpanbHon YyactoTe 9.35IM L 3HauveHne KCB paeHo 1.5.
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Puc. 5. KCB wernesoli aHrheHHb/.
Fig. 5. VSWR of slot antenna.

[ll. 3akntouyeHume

PaspaboTaHHas aHTeHHa nNpocTa B U3roTOBMEHUN U
npyv CEpUHOM MNPOU3BOACTBE MOXET WMETb  HU3KYHO
cebecToMMoCTb.

AHTEHHY MOXHO WMCMONb30BaTb He Tonbko B RTE un
SART Ho 1 B gpyrux yCcTponcTBax, rae Heobxoguma Kpy-
roBasi guarpamma HanpaBneHHOCTU ¢ Hebonbluow He-
paBHOMEPHOCTLIO.
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Abstract — As a prototype of antenna has been used And-
rew Alford slot antenna that was the temporary array on the
Chrysler Building for the CBS color television in 1946.

That antenna can find application for creating marine
Search and Rescue Radar Transponders and Radar Target
Enhancers of the navigation part of X-band.

Basic antenna parameters: horizontal polarization, vertical
plane beamwidth is £20°, omnidirectional in azimuth with irregu-
larity variation is £1dB, gain variation in frequency band 9.2-9.5
GHz less than 0.2 dB, general sidelobes level close to -18 dB.

I. Introduction

Small size 9.2-9.5 GHz omnidirectional antennas (OMA)
have wide area applications for creating marine SART and RTE
which are using for improving safety of seafaring at relatively
small vessels and yachts

Herewith same sort of antennas has to have general para-
meters:

- horizontal polarization,

- X-z plane radiation pattern — omnidirectional with deviation
less than 3 dB,

- y-z beamwidth not less than 12.5 degrees,

- because Radar Target Enhancer is a retransmitter in its
idea to avoid self-oscillation antenna has to have minimum level
of axis radiation.

Il. Main Part

Alford slot antenna that had been created for TV—band of
radio waves is a basement of our construction. It was possible
using only general ideas of antenna structure. When we moved
to cm-waveband antenna architecture has to be changed dra-
matically.

Only application of microstrip antenna substrates and mi-
crostrip waveguide lines made possible moving forward to X-
band.

Mathematical analyses and computer simulation of main
dimensions of antenna body, slot width and length have shown
that the best shape of antenna is rectangular parallelepiped
with two slots(see fig.1).

Relatively simple antenna structure is conditioned by
space-saving microstrip line power divider with microstrip im-
pedance transformers (see fig.2).

Metallic case has thickness 0.2 mm (see fig.3).

Y-Z plane radiation pattern of OMA that has been meas-
ured at JSC “RDI “Komponent” anechoic chamber is presented
at fig. 4.

Engineered antenna parameters satisfy the requirements
specified above.

I1l. Conclusion

Antenna construction is relatively simple and at serial pro-
duction technology can have really low costs of manufacture.

Antenna can be used not only in RTE and SART but in
many other applications.



