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Ti*fe: 111vent10n herem descmbf*d may - be manufactuted

 and used by or for the Government of the United States
- of America for governmental purposes without. the, pay-:
- ment of any royalties thereon or therefor. |

The present invention relates to radar antenna systems.

o and more partmularly to a ncavel co*npact radar anienna
system in which the trans

1ttmg and receiving ant&nnas
including the signal nnxmg system are constmcted as a
unltary siructure.

“of these assemblies requires space, and adds cost and

weight to the overall system. Further, while it is known

- to couple adjacent antennas, and while unitary antenna
~structures are also known to exist, prior to the present

invention a unitary structure wherein a receiving antenna

1is positioned within the transmitting antenna and which

included the signal mixing system for coupling the two

- antennas all within the single unit was not available.

In the present invention the recewmg antenna is Iacatéd
inside the transmitting antenna, By this arrangement of -

eiements, .coupling exists within the smgle assembly from

- the transmilting antenna to the receiving antenna and .

mixing wiil take place WlthOLt the need of any eﬂternal ‘
- mixer assemblies. |

‘It is an object of the mvemmn therefare to prowde

tem are combined into a umtary stfucture. -
- Another object of the invention is to pmwde a umtftry

- A further ob]ect of the mventmn is to pmvme a 1h111‘3'}.e
radar antenna assembly ‘where the receiver antenna in-

© cluding the signal mixing SYsLem is located wzthm thu
i transmitter antenna. |

Other objects and maﬁy of the attendant advant'ages

¥ of this invention will: bacome readily appreciated as the
~ same- becomes better uﬂderstood by reference to the fol- =
- lowing detailed description when lconmdered in connectlon o
o with 2 'wmmpanymg drawings wherein: AR

. FIG. 1is a plan wew of an antenna a'ssembly of the .

BN er‘SBnt mventmn

FIG. 2is a cross s'ectmnal wew takeu along hne 2—-—2

L ofFIG 1;

"FIG. 3is a mde VIEW Gf the antenna assembl j shown

in FIG. 1;

FIG. 4 is .étn eﬂd wew Icokmg 1nto the horn {}f the

RS axitt,nna aqsembly shown in FIG; 1.

Refemng now to the drawings, hke numetals refer to

e -fhiw parts: in ‘each of the figures.

Dlmensmns of. h{}rn i0

i ~at-one end 13. -The dlmensmns of receiving antenna 12 -
oo are also aaferwmed by the. opﬂratzng frequency of the
syatem Thﬁ recemng antenna 13 lacated for e};ampl
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_in one side of tfaismitti*ig antenna horn 12 as shown in
~the drawings, such that its open end is within the open
. end of horn 10. A crystal detector mount 14 of COT-

ventional design i is located near the closed end 13 of re-

ceiving antenna 12. Crystal detector 16 is heid in mount |
14 by means of cap 17. A radio frequency energy source

18 is provided at the small end of transmﬁtmg horn 18;

10
-ing out through the open mouth of trans:

15

Existing prior Donpler radar systems reqmre an ex-
'tﬁrnal directional coupler, a cross-coupling system or an
RF circulator as part of the system necessary for proc-

20
~essing or mixing of RF energy in target detection; each

- recetving antenna at 21.

~source 18 may be a klystmn oscillator or a.ny other suit-
able generator,

In operation, a pOI’tIOIl of the transmitted energy pass— |

29 enters the open of receiving antenna 12 at 21; reflect- _-
ed energy from the target also enters the open end of the

12 that crystal detector 16 senses the presence of a target

by the process of mixing or combining the portion of
transmitted energy that enters open end 21 of receiving
-antenna 12 with the portion of the energy being returned
~to the antenna assembly by means of TﬁjiECthIl from the
target or other object located at some distance in- front

- of the transmitter horn antenna,

25-
~ nates the need for any exter

By locating the receiver. antﬂma 12 inside’ the trans—-

mitter antenna 18, as shown in the drawings, the mixing
of the transmitted energy with target reflected energy

takes place within the single antenna assembly and elimi- -
al mixer assemblies. The

. transmitter horn may be constructed as an oval horn in- ~

stead of rectangular in shape; horns of either configura-

- tion will work equally well 111 thlS combmed antema

30

asrembly
-Qboviously

any med1ﬁcat10ns and vanatmns of the

- present invention are possible in the light of the above

- anovel compact radar antenna; system in which the trans-
~ mitting and receiving antennas plus the signal mmmﬂr sys—-

40

transmlttmg and receiving radar antenna struciure where
- mixing of the transmitted. energy ‘with target reflected

- energy takes place wnhout the nepd for any extemal
- ml‘ter assemblies., - |

60 |
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eachings. It is therefore to be understood that within

the scope of the appended claims the invention may
5 be practiced otherwise tha*l as speczﬁcally descmbed

What is claimed is: | S -
- 1. In a compact Doppler radar antemla system a umtary |

| assambly for the transmitting and recewmg antefmas and. 7

fflgnal mixing system comprising: -

(a) a transmlttmﬂ hom anteuna for transmﬂtmg 51gnal '_
energy, |

(9) a recewmg antem]a of substantlally smaller size

- than said transmitting antenna located inside said

©  transmitting antenna and. ad]acent the mouth thereof
j_'_-fDr receiving a portion of the transmiited energy
 passing out thmucrh the mouth of said transmitting -

~antenna and a portion of energy *belng returned to

the assnmbly by means cf reﬂectmn

om a target:- |
| Object - |

( c) a cry tal dete ctor mt;t.nted w:ttmn said recuwmﬂ"' |
antenna for sensing the presence of a target by prec-

. ess of mixing said portion of transmitted energy with -

. said portion of reflected energy n’ absence of any .

—external mixer assembly.

2 Ina cornpact Doppler radar anténna system a umtary.fr' o
- asaembly for the transmntmg and receiving antennas and ok

ul“ﬂﬁl mixing system comprising:

(a) a transmitting h{}I‘II antenna for transmlttmg sxgnal;

€nergy,.

(b)a receﬁfmg antenﬂ.:., of suLstantmlly smaller sme_'_ o

than . said transmitting antenna located inside said

p*tssmn out through the mouth of said transm1ttmg -

u ob]ect

short length of Wavegmde closed at one end,

(d) a crystal detector. mounted within said rec&wmgf:}”_': B

e ;-_;_ antenna for sensmg thP preseme of a target by proc-

itter horn at =

It is within receiving antenna

trans*mttmg antenna and ad]aceﬂt the mouth thereof_-'i e
R N - for receiving a portion of the transmitted energy
Tr::'rfls ma,tnﬂ' horn antenna 19 is. constructed of r"letal
L “and is of conventional design.
- willvary in accordame with the radio frequency at which
' the radar system.is to be operated. Receiving antenna
1218 coﬁstructed from a'short iength of waveguide: closed '_

i antenna and a T*ortlon of energy bemg retumed to:.-'._.f’_?'_.'. |
-~ the agqembly by meaﬂs ef reﬂtctmn II‘OIIl a targﬂt' -

(c) said recewmg antenﬁa bemg constmcted from aﬁjff‘-‘:. :
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ess of mixing said portion of transmitted energy with

said portmn of reflected energy in absence of any
- external mixer assembly.

3. In a compact Doppler radar antenna system, a unitary
| assembly for the transxmttmg and recelvmg antennas and
signal mixing system comprising:

(a) a transmitting horn antenna for transm1tt1ng signal
energy, |

(b) a receiving antenna of substantially smaller S1ze
than said transmitting antenna located inside said
transmitting antenna and adjacent the mouth thereof

for receiving a portion of the transmitted energy

- passing out through the mouth of said transmitting

~.antenna and a portion.of energy being returned to

- the -assembly by means of reflection from a target
- object,

(c) said receiving antenna being constructed from a
- short length of waveguide closed at one end, the open
end of said receiving antenna being in the same plane
as the mouth of said transmitting horn antenna,

(d) a crystal detector mounted within said receiving
antenna for sensing the presence of a farget by proc-

- ess of mixing said portion of transmitted energy

with said portion -of reflected energy in absence of 95

~ any external mixer assembly. |
4. In a compact Doppler radar antenna system, a unitary
‘assembly for the transmitfing and receiving antennas and
- signal mixing system comprising:

10

15

4

(¢) a transmitting horn antenna for transmitting signal
energy,

(b) a receiving antenna of substantmlly smaller size
than said transmitting antenna located imside said
transmitting antenna and adjacent the mouth thereof
for receiving a portion of the transmifted energy
passing out through the mouth of said transmitting
antenna and a portion of energy being returned to
the assembly by means of reflection from a target
object, R

(¢) said receiving antenna being constructed from a
short length of waveguide closed at one end,

. (d) a crystal detector mounted within said receiving
antenna near the closed end thereof for sensing the
‘presence of a target by process of mixing said por-
‘tion of transmitted energy with said portion of re-

- flected energy in absence of any external mixer as-
sembly.

5. An antenna system as in claim 4 wherein said trans-

og mitting horn is oval.

6. An antenna system as in claim 4 wherein said trans-
mitting horn is. rectangular.
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