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" FEEDOVE, PRI MARY RADI ATOR, AND ANTENNA: FOR M CROWAVE BACKGROUND OF THE
1 NVENT#ON The present invention relates to an antenna for 5 "Wt Btave
which is used for a receiving of a teleconmunication by satellite
and -.& broadcast satellite communication and nore particularly, to an
~inmprovenment of a feedome (abbreviation of "feed horn done") thereof. 10
A Cassegrai nian antenna and an offset antenna are enunerated as a parabolic
antenna which is a kind of antenna for mcrowave. The of fset antenna
conprises a reflector for reflecting radio wave, a primary radiator
di sposed in the vicinity of a focused positlion 15 of radio wave
reflected by the__reflector and_a_converter f Ir | f
conversi on of radEFERYE ?ﬁggﬁanRfﬁéAE?FnaPVDrgg?%ﬁ%#.kggTﬁgggéﬁﬁggy
radi ator conprises a radiator main body having an opening on which radio
wave i s incident ’Bﬁ&gsﬁ&rmi&h ,12& IN\{JF%%JtI%dOWB I's generally nounted to -

prevent a penetrdttorr oOf T arnwat er, etc.  However, nounting of the
The present invention relates to an antenna for

5 microwave which is used for a receiving. of a
telecommunication by satellite. and a broadcast
satellite communication and more particularly, to an
improvement of a feedome (abbreviation of 'feed horn
dome") thereof.

10 : ' A Cassegrainian antenna and an offset antenna
are enumerated as a parabolic antenna which is a kind
of antenna for microwave. The offset antenna comprises
a reflector for reflecting radio wave, a primary
radiator disposed in the vicinity of a focused position

15 of radio wave reflected by the reflector, and a
converter for ensuring frequency conversion of radio
wave taken in the primary radiator. The primary
radiator comprises a radiator ‘main body ﬁa&ing an.
opening on which radio wave is incident, and to which

20 a feedome is generally mounted to prevent a penetration
of rainwater, dust, etc. However, mounting of the
feedome has the following effect:

Radio wave I radiated by the radiator main body
and incident on the feedome is decomposed into an

25 electric power R which reflects on the side of the:
radiator main body, and an electric power T which
passes through the feedome. Except when the feedome
is very thin, and has a reiative dielectric constant in
the order of 2, a reflection loss defined by aﬁ

30 electric power ratio R/I of the incident radio wave I

Jet
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feedonme has the followng effect: Radio wave | radiated by the radi ator
frei n body and incident on the feedonme is deconposed into an 25 electric
power R which reflects on the side of the radiator nain body, and an

el ectric power T which passes through the feedone. Except when the feedone
is very thin, and has a relative dielectric constant in the order of 2, a
reflection | oss defined by an 30 electric power ratio R/l of the

i ncident radi o wave | 2 tothe reflected radio wave R is generally

i ncreased by nounting the feedone, resulting i'n lowered gain of the
antenna. It is noted that, in order to decrease a 5 reflection |oss

of the primry £ ator ect e fgqu s érua foléomén .
masures | are tf AE R EER raffo SRR T iis odhbTenty’ PREPEAEEAEY uet
t he mountlng the feedome, resulting in lowered gain of the
antenna. -
It is noted that, in order to decrease a
5 reflection 1loss of the primary radiator with the
feedome, " the following measures are taken
éonventionally. The first measuré is to construct the
feedome in the form of a very thin film, which is
disposed to be in close contact with the opening of the
10 radiator main body or adjacent thereto. The second
measure is to construct the feedome to be sufficiently
thinner than the wavelength of radio wave, which is
disposed in a position substantially a half wavelength
(A,: atmosﬁheric wavelength) distant with respect to
15 . the opening of the radiator main body. The third
) measure is to construct the feedome to have a thickness
of substantially half wavelength (4 : wavelength in the
feedome), which is disposed in a position substantially
a half wavelength (A4,: atmospheric wavelength) distant.
20 with respect to the opening of the radiator main body.
‘The second and third measures are based upon a theory,
as described in the "ELECTROMAGNETIC THEORY", pp. 511-
515, J.A. Stratton, published by McGRAW—HILL. Book
Company in 1841, that, when the thickness of air or
25 dielectric is a half of the transmitted wavelength, a
reflection loss of radio wave transmitting through the
medium is minimum.
However, the above conventional measures

produce the following problems. The first measure



feedone in the.formof a very thin film which is disposed to be in close
contact with the opening of the 10 radi ator mai n body or adjacent

t her et o. The second measure is to construct the feedone to be _
sufficiently thinner than the wavel ength of radi o wave, which is disposed
In a position substantially a half wavelength ([err]: atnospheric

wavel ength) distant with respect to 15 - t he opening of the radiator main
body. The third neasure is to construct the feedone to have a thickness
of substantially half wavelength ([err] : wavelength in the feedone), which
i s disposed in a position substantially a half wavel ength ([err]:

at nospheric mavelengthé di stant 20 W th resgect to the opening of the
radi ator main bod§*C¥HESSeonB IRECPhiH FESYUrREe A I ras&FUpoUE thifeory,

as described in téetrdddiGT BANAGNERL EdEEORYE , t1pd . f&ddomd 1 xeshithiny riaf t on,
publ i shed by NbGRAngILL Book Co an% in 1941, that, when the thickness of
air or 25 di et B2t PPRERSTACALT Y oFPERPEFBA s AP Ft B WRFeBORGSh, dhe

-reflection | 0oss ofetcadd ome@yeré rpnsdhdds g pIsIOLEH ¢ Heernbhdaa S48 g fum
S the primary radiator since the feedome is disposed
distant from the opening of the rédiator main body.
The third measure produces a problem of not only
further enlarged size than that of the ‘second measure,
but - increased weight due to large thickness of the
10 feedome itself.
It is, therefore, an object of the present
invention to provide a feedome, etc. which present
. excellent reflection loss characteristic and sufficient
strength, and contribute to a reduction- in size and
15 weight of a priméry radiator.
SUMMARY OF THE INVENTION
According " to one aspect of the present
invention, there is provided a feedome, comprising:
a dielectric board having a thickness
20 sufficiently.smaller than a wavelength of radio wave,
said dielectric board having a first side; and '
a dielectric protrusion fixedly mounted to said
dielectric board substantially in a center of said
first side thereof, said dielectric protrusion having
25 a height approximately equal to integral number times
| (1/2) - A where said wavelength of radio wave is 2,
and a diameter approximately equal to said height of
said dielectric protrusion.

Another aspect of the present invention lies in
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However , the above conventional neasures produce the follow ng

pr obl ens. The first nmeasure 3 produces a probl em of easy breakage,
etc. due to extrenely snmall thickness of the feedone, resulting inits
unpracticality when being set out of- doors.” The second neasure produces a
probl em of enlarged size of 5 the primary radi ator since the feedone is
di sposed distant fromthe opening of the radiator main body. The third
nmeasure produces a problem of not only further enlarged size than that of
t he second neasure, but increased weight due to |large thickness of the 10
feedome itself. It is, therefore, an object4of the present invention to
provide a feedone, etc. which present excellent reflection |oss
characteristic anﬂrgﬁ$?+ﬂ?eﬂtp§%?%ﬁ§tﬁadhﬁﬁ°éon??mmi&%ﬂ?% a reduction in

si ze and " a main body having an opening on which radio
wave is incident; and

a feedome disposed on a side of said opening of

5 said main body,
| said feedome comprising:

a dielectric board disposed with fespect to said
opening of said main body and having a thickness
sufficiently smaller than a wavelength of radio wave,

10 said dielectric board having a first side; and
" a dielectric protrusion fixedly mounted to said
dielectric board substantially in a center of said
first side thereof, said dielectric protrusion having
a height approximately equél to integral number times (1/2) = A
15 where said wavelength of radio wave 1is A, and a
diameter approximately equal to said height of said
dielectric protrusion.

The other aspect of the present invention lies
in providing an antenna for microwave, comprising:

- 20 a reflector arranged to reflect radio wave; and

a primary radiator disposed with respect to
said reflector, said primary radiator receiving radio
wave reflected by the reflector,

said primary radiator comprising a main body

25 having an opening, and a feedome disposed on a side of
~ said opening of said main body,

said feedome comprising:

a dielectric board disposed with respect to

said opening of said main body and having a thickness



one aspect

15. wei ght of a primary radiator. SUMVARY OF THE | NVENTI ON According to
of the present invention, there is provided a feedone,
a dielectric board having a thickness 20 sufficiently

conpri si ng:

smal | er than a wavel ength of radio wave, said dielectric board having a

and a dielectric protrusion fixedly nounted to said dielectric
board substantially in a center of said first side thereof,
protrusion having 25 a height approximately equal to integral. nunber

first side;

times (1/2) * A where said wavelength of radio wave is [err], and a

di amet er approxi mately equal

radi at or, conpr|5|n

10

15

20

25.

said dielectric board having a first side; and

a dielectric protrusion fixedly mounted to said
dielectric board substantially in a center of said
first side thereof, said dielectric protrusion having
a height approximately equal to integral nurber times (1/2) - A
where said wavelength of radio wéve is A4, and a
diameter approximately equal to said height of said
dielectric protrusion.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is an exploded perspective view showing
a primary radiator according to the present invention;

Fig. 1B is a sectional view showing the primary
radiator; '

Fig. 2A is a front view showing an antenna for
microwave according to the present invention; '

Fig. 2B is a side view of the antenna for
microwave;

Fig. 3 1is a graph showing a reflection loss
characteristic of tﬁe primary radiator with a feedome
disposed; ' |

Fig. 4 is a view similar to Fig. 3, showing a
reflection'loss chéracteristic of the primary radiator
with no feedome disposed;

Fig. 5 is a view similar to Fig. 4, showing a
reflection loss characteristic of the primary radlator
w1th a feedome disposed;

Fig. 6A is a view similar to Fig. 1B, showing

a variant of the feedome; and

said dielectric

to said heightsof sai d dielectric protrusion.
Another aspect Of t f&é&é%@i& éﬁgffééoghlleg wavelengghovfdlgl'éidgdévary



a mai n body having an opening on which radio wave is incident; and a

f eedone di sposed on a side of said opening of 5 said main body, said
feedome conprising: a dielectric board disposed with respect to said
openi ng of sai'd main body and having a thickness sufficiently smaller than
a wavel ength of radio wave, 10 said dielectric board having a first
side; and a dielectric protrusion fixedly nmounted to said dielectric board
substantially in a center of said first side thereof, said dielectric
protrusion having a height approxi mtely equal to integral nunber tines

(2/2) [err] 15 where said wavel ength ®f radio wave is [err], and a
di aneter approximately equal tq_said hei ght of gaid dielectkic.grotrusion.
The other aspect of the prickentBi nventh oRSFPBECHNVPBr oA ng aH Bt dtfa for

m crowave, conprivdfigint?f the feedome.a reflector arranged to reflect
radi o wave; and 3, Erpi*ﬁ%ﬁ' lgi?sdéﬁ o)t o% s&pgﬁ% wi.t.h NS Nect to
Referring to Figs. 1A to 5, a preferred
5 embodiment of the present invention will be described.
Referring first to Figs. 2A and 2B, an antenna for
microwave cémprises a reflector 1 for reflecting radio
wave, which is fixedly mounted to a support 3 through
a mounting portion 2. An inner'surface of the reflector
10 1 formes a paraboloid of revolﬁtion, or a parabola. A
primary radiator 4 is disposed substantially in a
focused position of radio wave . reflected by the
paraboloid of rev&lution.
The primary radiator 4 comprises a radiator
15 main body 4 and a feedome (abbreviation of "feed horn
dome") 6, the radiator main body 5 being fixedly
mounted to the mounting portion 2 through a mounting
arm portion 7. Moreover, a converter 8 is fixedly
mounted to a rear end surface of the radiator main body
20 5. |
Referring to Figs. 1A and 1B, the radiator main-
body S includes a circular wave guide portion 5a and a
conical horn portion 5b connected to a front end
thereof, the conical horn portion 5b having a pointed
25 end formed with as an opening 5c. ‘
The feedome 6 is constructed by a dielectric
material such as AES (acrylonitfile—ethylene—styrol)
resin, and comprises a dielectric board Ga‘disposed to

be in close contact with the opening 5c or adjacent



said reflector, said primary radiator receiving radio wave reflected by the
refl ector, sald primary radiator conprising a main body 25 havi ng an
openi ng, and a feedone di sposed on a side of said opening of said.main
body, said feedone conprising: a dielectric board di sposed with respect to
sai d opening of said main body and having a thickness 5 sufficiently
smal l er than a wavel ength of radio wave, said dielectric board having a
first side; and a dielectric protrusion fixedly nounted to said djelectric

board substantially in a center of said 5 first side thereof, said
dielectric protru5|on having a hei ght approllnately equal to |ntegral
rmMmrths(UZ vmees vel engt.h of. v

a di amet er apprOX| Eé 43 g& rﬁ%l ?tﬁﬁsﬁﬁﬁ bO £4%¢81} “motifELS:

substantlally in the center of the inner side of the
dielectric board 6a. The dielectric board 6a is formed
like a disc héving an outer peripheral end as bent
5 slightly, and is constructed to have a thickness t
sufficiently smaller than the wavelength of radio wave
in the dielectric board 6a. The dielectric protrusion
6b is formed like a cylinder, a height h of which is
determined to be approximately equal to integral number
10 . times (1/2) - 4 where the wavelength of radio wave in
‘the dielectric protrusion 6b is A. Moreover, . a
diameter d of the dielectric protrusion 6b is
determined to be approximately equal to the height h.
In other words, the height h and diameter  d of the
15 dielectric protrusion 6b are determined to be
approximately equal to integral number times (L, 2, 3,

.} a half wavelength.
In this embodiment, on the assumption that the
primary radiator 4 is applied with linearly polarized
20 wave in the vicinity-of a 12 GHz band, the thickness t
of the dielectric board 6a, the height h of the
dielectric protrusion 6b, the diameter d of the
dielectric protrusion 6b, a dielectric constant & (the
wavelength A of radio wave in the feedome 6 is 15-16
25 mm), a diameter A of the opening 5c¢ of the radiator
main Body 5, and a distance L between the opening 5c of
the radiator main body S and the dielectric board 6a of
the feedome 6 are determined: t = 0.8 mm, h = 8.0 mm,

d=8.0mm, € = 3.0, A=31lmm, and L = 0 mm.



di el ectric protrusion. 10 BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1A is
an expl oded perspective view showing a primary radi ator according to the
present invention; Fig. 1B is a sectional view show ng the prinmary

radi ator; 15 Fig. 2Ais a front view show ng an antenna for

m crowave according to the present invention; Fig. 2B is a side view of the
antenna for mcrowave;, Fig. 3 is a graph showing a reflection |oss 20
characteristic of the primary radiator with a feedone disposed; Fig. 4 is a
view simlar to Fig. -3, showing a reflection |oss characteristic of the
primary radiator with no feedone di sposed; 35 Fig. 5is a view
simlar to Fig. 4, show n refIg&%ion | oss charactey.istic of mary

. the pri
radiator with a feedone d%é%&s@%ﬁ Pe GALUS HLG ek AN V3V St 6eI£E§.C%f§,

showi ng by the reflector 1 goes forward to converge in the
vicinity of a focused position. Then, it passes
through the feedome 6, and is collected in the radiat6r

5 main body 5 via the opening 5c. A reflection loss
characteristic of the above primary radiator 4 1is
measured, a result of which is as shown in Fig. 3.
Moreover, a reflection loss characteristic of the
primary radiator 4 with no feedome disposed is

10 measured, a result of which is as shown in Fig. 4. The
results of the two measurements reveal that the primary
radiator 4 with the feedome 6 has a reflection 1loss
characteristic equivalent to or higher than the primary
radiator 4 with no feedome disposed. '

15 Further, since the thickness t of the dielectric
board 6a of the feedome 6 is 0.8 mm, sufficient
strength of the feedome 6 can be obtained.
Furthermore, since not only the thickness t of the
dielectric board 6a of the feedome 6 is 0.8 mm and

20 small! but the dieleétric board 6a is disposed to be in
close contact with the opening 5c¢c of the radiator main

body 5c, énd has the dielectric'protrusion &b arrénged

to the inner side of the dielectric board 6a, the

primary radiator 4 has a reduced size and weigﬁt.

25 On the other hand, in this embodiment, when the
thickness t of the dielectric board 6a of the feedome

6 is determined to 1.1 mm, and the height h of the
dielectric protrusion 6b is determined to 7,5 mm, and

the diameter d is determined to 10.0 mm, a reflection



a variant of the feedone; and 6 Fig. 6B is a perspective view show ng
the variant of the feedone. DETAILED DESCRI PTI ON OF THE | NVENTI ON Referring
to Figs. 1A to 5, a preferred 5 enbodi mrent of the present
invention will be described. Referring first to Figs. 2A and 2B, an antenna
for mcrowave conprises a reflector 1 for reflecting radio wave, which is
fixedly nounted to a support 3 through -a nounting portion 2. An inner
surface of the reflector 10 1 formes -a paraboloid of revolution, or a
parabola. A primary radiator 4 is disposed substantially in a focused
position of radio wave reflected by the par@abol oid of revolution. The
primary radiator 4 conprises a radiator 15 mai n body 4 and a feedone
(abbrevi ati on of rgped Hyygpcteristic of the primary radiator 4 is

exXcellent as shown in Fig. 5.

Referring to Figs. 6A and 6B, a variant of the
feedome will be described. Referring to Fig. 6A, a
5 feedome 10 comprises'a dielectric board 10a shaped
substantially like a disc, and a dielectric protrusion
10b shaped substantially like a cylinder in the same
way as the above feedome 6, the dielectric protrusion
- 10b having a center portion formed with a cavity 10c.
10 With the feedome 10, also, substantially the same
reflection loss characteristic as that of the feedome

6 can be obtained with further weight reduction.
It is noted that the shape of the sectional
outline of the dielectric protrusion 6a, 10a may be not
15 . circular, and may be polygonal, e.g. quadrangular as
. shown in Fig. 6B. When the dielgctric protrusion 6a,
10a is formed in a polygon, the length'of a diagonal
line thereof is determined to be approximately equal to

. | the height thereof.

20 : Further, the'primary radiator 4 may be not only
' of the conical horn type, but of the type of a
corrugated horn, multimode horn, etc. Furthermore, the
antenna for microwave may not be an offset antenna, and
may be a Cassegranian antenna. Still further,
25 polarized wave may be not only linearly polarized wave,

but circularly polarized wave.



done") 6, the radiator main body 5 being fixedly nounted to the nounting
portion 2 through a nounting armportion 7. Moreover, a converter 8 is
fixedly nounted to a rear end surface of the radiator nmain body 20 5.

Referring to Figs. 1A and 1B, the radiator main body 5 includes a circul ar
wave gui de porti.on 5a and a conical horn portion 5b conn a front
end thereof, the conical horn portion 5b having a pdgj For med

en
with as an opening 5c. The feedone 6 is constructed mgﬂ@mm’u&"ﬂ
*r esl ri

material such as AES (acrylonitrile-ethyl ene-styrol) 'ses a
di el ectric board 6a di sposed to be in closel@ontact with the_opéning 5c or

adj acent 7 thereto, and a dicelectric protrusion 6b fixedly nounted
substantially in PHBTCERt EFAGMEPKESF nner side of the
1. A feedome, comprising:

a dielectric board having a thickness
sufficiently smaller than a wavelength of radio wave,
5 said dielectric board having a first side; and
a dielectric protrusibn fixedly mounted to said
dielectric board éhbstantially in a center of said
first side thereof, said dielectric protrusion having
a height approkimately equal to integral number times
10 (1/2) « A where said wavelength of radio wave is 2,
and a diameter approximately equal to said height of

said dielectric protrusion.

2. A feedome'as claimed in claim 1, wherein said
15 diameter of said dielectric protrusion includes a

diagonal line.

3. . A primary radiator, comprising:
a main body having an opening on which radio
20 wave is incident; and
a feedome disposed on a side of said opening of
said main body, .
said feedome comprising:
a dielectric board disposed with respect to said
25 opening of said main body and having a thickness
sufficiently smaller than a wavelength of radio wave,
said dielectric board having a first side; and
a dielectric protrusion fixedly mounted to said
dielectric board substantially in a center of said

30 first side thereof, said dielectric protrusion having



dielectric board 6a. The dielectric board 6a is formed |ike a disc having
an outer peripheral end as bent 5 slightly, and is constructed to have
a thickness t sufficiently smaller than the wavel ength of radio wave in the
dielectric board 6a. The dielectric protrusion 6b_is fornmed like-a
cylinder, a height h of which is determned to be approxi mat el

integral nunmber 10 times (1/2) . [err] Wnere t‘ml“ﬁm “Hi m radlo
wave in the dielectric protrusion 6bis A d of
the dielectric protrusion 6b is determned to be apprOX|nate y equal.to t he
height h. In other words, the height h and dlaneter d of the 15

dielectric protrusiaon 6b ar.e et erm_ned e a proxlnate equal to
i ntegral nunber t?ﬁ%@s‘ 9py approxgmately equali,te dnfer ‘V@Eeﬂ{#ﬁ ]s)/ 2) "
embodi nent, on thehasaurmiid)nwhbalehbmuprdﬂakydiadl‘,&i\ﬂf isl sxa,ppbhad M th

l'i nearly polarlze vicinity of a
t hi ckness t of th laFEFEEtFPPrﬁﬁépﬁtg&y {Bﬁtsﬂlﬂthﬁgh&léV%c??%%
protrusi on 6b, .t hdidiesetets proftrtditon.
5
4. A primary radiator as claimed in claim 3,

wherein said dielectric board is in close contact with

said opening of said main body.

10 5. A primary radiator as claimed in claim 3,
wherein said dielectric board is adjacent to said

opening of said main body.

6. A primary radiator as claimed in claim 3,
15 wherein said diameter of said dielectric protrusion

includes a diagonal line.

7.. An antenna for microwave, comprising:
a reflector arranged to reflect radio wave; and
20 a primary radiator disposed with respect to
said reflector, said primary radiator receiving radio
wave reflected by the reflector,
said primary radiator comprising a main body
having an opening, and a feedome disposed on a side of
25 said opening of said main body,
 said feedome comprising:
a dielectric board disposed with respect to
said opening of said main body and having a thickness
sufficiently smaller than a wavelength of radio wave,

30 said dielectric board having a first side; and



dielectric protrusion 6b, a dielectric constant [err] (the wavel ength A of

fadio wave in the feedone 6 is 15-16 25 mm), a diameter A of the
opening 5c of the radiator main body 5 and a distance L between the
opening 5c of the radiator main body 5 and the di el.ectric board—6a-of the
feedone 6 are determined: t = 0.8 Mm h = 8.0 nm”ﬂ i rj.= 3.0,
A=31m and L = 0 mm Wth the above struct m’mg’mwﬁﬂeflect ed
by the reflector 1 goes forward to converge in the viccinity «& focused
posi tion. Then, it passes through the feedonme 6, and is collected in
the radiator 5 mai n body 5 via the opeh?ng 5c. A reflection | oss

characteristic of the agovge,%i gar% radii:at or 4.s nmeasured, a result of
which is as shown in Fi g2 S eNBFEbYerPr TR (iR ¥ sBOMREF A 2riatd ¢ of
the primary radi aticelelctiid boafraedoms isiosedy i $nlQ cent@asuireda iy
'rESU|E of whi ch 'fif%%.%ggﬂg éﬂéﬁé ,Z%aigwgielectric protrusion having
a height approximately equal to integral number times (1/2) - A
5 where said wavelength of radio wave is A, and a
diameter approximately equal to said height of said

dielectric protrusion.

8. An antenna as claimed in claim 7, wherein said
10 dielectric board is in close contact with said opening

of said main body.

9. An antenna as claimed in claim j, wherein said
dielectric board is adjacent to said opening of said
15 main body. ' '

i10. An antenna as claimed.in claim 7, wherein said
diameter of said dielectric .protrusion includes a
.diagbnal line. '

20 |



results of the two neasurenents reveal that the prinmary radiator 4 with the
feedome 6 has a reflection |oss characteristic equivalent to or higher than
the primary radiator 4 with no feedonme di sposed. 15 ~ Further,
since the thickness t of the dielectric board 6a of the feedone 6 is 0.8
mm sufficient strength of the feedone 6 can be obtained.
Furthernore, since not only the thicknegg t of the dielectric board 6a of
the feedone 6 is 0.8 mmand 20 smal |, but the dielectric board 6a is

di sposed to be in ﬁhﬁﬁeuﬁonbﬁmwtmf@r@@em Rerdin For MicHGWAVIRI N

body 5c, and has the dielectric protrusion 6b arranged to the i nner side of

the dielectric board 6a, the pramsrRacHOBITHE Hisxg.gsurEiuced size and
wei ght. 25 On the other hand, in this enbodi ment, when the
thickness t of the dielectric board 6a of the feedone 6 is determned to
1.1 nm and the height h Bf feédomnk a@dmpospdobnutshmrs:@t iof det epainasd to

7,5 mm and the m rmger glééo eh%&ﬁ‘%%% é%%(%5E9rf%é§f£egggggctrlc
' 5 board having a.thickness sufficiently smaller than the
wavelength of radio wave, and a dielectric protrusion

fixedly mounted to the dielectric board substantially

in the center of the inner side the;eof, aqd having a

height approximately equal to integral nuﬁber times

10 (1/2) - A where the wavelength of radio wave is A, and

a diameter approximately equal to the height of the

dielectric protrusion.

FIGURE 1A & 1B



9.-1 oss characteristic of the primary radiator 4 is excellent as shown in
Fig. 5. Referring to Figs. 6A and 6B, a variant of the feedome will be
descri bed. Referring to Fig. 6A, a5 feedonme 10 conprises a

di el ectric board 10a shaped substantially like a disc, and a dielectric
protrusi on 10b shaped substantially like a cylinder in the sane way as the
above feedone 6, the dielectric protrg§kon 10b having a center portion
formed with a cavity 10c. 10 Wth "the feedone 10, also, )
substantially the same reflection | oss characteristic as that of the
feedonme 6 can be obtained with further weight reduction. It is noted that
the shape of the sectional outline of the dielectric protrusion 6a, 10a may
be not 15 circular, and nay be p nal ,_e.g. quadrangul ar as shown in
Fig. 6B. Wen the dielectric protrusi %%51.IQ@ is formed in a polygon, the
" length of a diagonal _

6a

FIG.1B
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line thereof.is determined to be approxi mately equal to the height thereof.
20 Further, the primary radiator 4 may be not only of the

coni cal horn type, but of the type of a corrugated horn, rmnultinode horn,
etc. Furthernore, the antenna for m crowave may not be an offset antenna,
and may be a Cassegranian antenna. Still further, 25 pol ari zed
wave may be not only linearly polarizi? wave, but circularly polarized
wave. VWHAT IS CLAIMED IS: 1. : Peedone, conprising: a di.electric
board having a thickness sufficiently smaller than a wavel ength of

radio wave, 5 said dielectric board having a first side; and a
dielectric protrusion fixedly noun d_dielectric board
substantially in a center of { rTSt Si ,-said dielectric

protrusi on having

FIG.2A
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a-héight approximately equal to integral nunber times 10 (1/2).[err]
where said wavel ength of radio wave is [err], and a dianeter approxi mately

equal to said height of said dieélectric protrusion. 2. A feedone as
clained in claim1l1, wherein said 15 dianeter of said dielectric
protrusion includes a diagonal line. 3. . A primary radiator,
conprising: a nmain body having an opengipg on which radio 20 wave is

incident; and a feedone disposed on a side of said opening of said nain
body, said feedonme conprising: a dielectric board disposed with respect to
said 25 opening of said main body and having a thickness sufficiently
smal l er than a wavel ength of radio wave, said dielectric board having a
first side; and a dielectric protrusion fixedly nounted to said dielectric
"board substantially in a center of said 30 first side thereof, said

di el ectric protrusion having

13.5
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a height approximately equal to integral nunber tinmes (1/2).[err] where
Said wavel ength of radio wave is [err], and a di aneter approxi mately equal
to said height of said dielectric protrusion. 5 4. A primary radi ator
‘as clainmed in claim3, wherein said dielectric board is in close contact
wi th said opening of said main body. 10 5. ~ A primary radi ator as
claimed in claim 3, wherein said dielectric board is adjacent to said
openi ng of said main body. 6. A ﬁﬂﬁn&ry radiator as clained in claim
3, 15 wherein said dianeter of said dielectric protrusion includes a
diagonal line. 7. . An antenna for mcrowave, conprising: a reflector
arranged to reflect radio wave;, and 20 a primary radiator

di sposed with respect to
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said reflector, said primary radi ator receiving radi o wave reflected by the
reflector, said primary radi ator conprising a main body having an openi ng,
and a feedone di sposed on a side of 25 °~ said opening of said main body,
sai d 'feedone conprising: a dielectric board di sposed with respect to said
opening of said main body and having a thickness sufficiently smaller than
a wavel ength of radi o wave, 30 sai ibpb el ectric board having a first

si de; and 12 a dielectric protrusion fixedly mounted to said djelectric
board substantially in a center of said first side thereof, said dielectric
protrusion having a height approxi mtely equal to integral nunber tines
(1/2). [err] 5 Wwhere said wavel ength of radio wave is [err], and a

di anet er approxinmately equal to said height of said

A
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“di-el ectric protrusion. 8. An antenna as clainmed in claim?7, wherein
said 10 dielectric board is in close contact with said opening of said
.mai n body. 9. ~ An antenna as clainmed in claim7, wherein said
dielectric board is adjacent to said opening of said 15 mai n body. 10.
An antenna as clainmed in claim7, wherein said dianeter of said dielectric
protrusion includes a diagonal |ine. %96
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