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- tion are particularly pointed out in the appended claims,

- 3 102 265 |
N EW AERIAL SYSTEM RADIA’I‘ING
| SEVERAL BEAMS - |
| Jean R. Moreau and Roger S. A]fandarl, Parts, France, -

- assignors to Cempagme Francaise Themsen-Heuston,
Parls_, France -

-- ~Filed Jan, 4, 1960 Ser. No. 181 L
Clanms prlarity, appheatmn France Jan. 14 1959
| 3 Clam:ls. (Cl 343—-100)

The uwentlon relates to wave rad1at1ng ayatems em-

| ploying several antennas, -each. radtatmg a beam {}f energy

of different polarization.

~a_ more expository: treatment of the invention, in prin-
ciple and in detail, together with- additional ob]ects and

- advantages thereef is afforded- by the fellowmg descnp-. .
tion and accompanymﬂ drawings in which: R

FIG. 1 is a view in perspective of an aerial system with

| 'a dual antenna and-a simple antenna for a radio detec-
.. tion system with three beams.
) - against weather influences by an inflatable. rademe shown
10 |

‘The aerial is protected

in partial cutaway representatmn -
FIG. 2 is a view in larger scale of one of the saurees_ )

- of the dual antenna used aee{:mrdmg to- the invention,

In the electrical arts, the ' solutton erf certam ntechmcal' -

problems involves the use of radlattng systems with more
than two antennas, each serving distinct functions.
~ example, in obstacle detection systems a mtary aenal
- system radiating more than two flat beams is used.

. Heretofore, antennas have made use of a source asso-
:. ciated with an elongated, preferably elliptical, reflector

15

For

_ 20
~‘where the ratio between length and CTOSS: dlmeﬂslens is
. :_Cemparatwely great | |

Tt would be. poss;tble to buﬂd a 'rad1at1ng syatem with

- more than two antennas, each radiating a flat beam, by
superposition of simple antennas with source and reflector

as described above.

25

Such a. radiating system - would be

bulky, parrtlfeularly 1f the ﬂat beams to be radtated can- . |

' -not be parallel.

The object of the 111ve11t1011 1s to. demgn a system padlat- |

.j '_:-'mg more than two. flat beams, whleh is not- too. bulky

- orthogonally. polarized waves from. re‘:lectc}rs Whlch are

. fed with waves. that are not. orthogonally polarized.
- It is a further object of this invention .to: prawde a
| .plurahty of waves of desired relative polarization from

waves available from sources where the available waves

_'have a different relative polarization.

It is a further object .of this mventmn to prcmde an;

| imlpmved wave processing arrangement. -
Brteﬂy, in accordance with one embodunent of the in-

a0
A further object is to provide at least one pair of

FIG. 3 is a schematic rear view of the reflectors of

the radiating system- shown in FIG. 1, as seen by an
-observer. Ieokmg in the direction of arrow A (FIG. 1),

FIG. 4 is a schematic frent view at a different. scale_ o

| of the sources provided in front. of the reflectors.

It will be noticed that in FIGS. 1 and 2, the. respective
orientations of the two. reﬂectolrs and twe soarees of the
dual antenna differ from those shewn in FIGS. 3 and 4,

‘due to the fact that the former are related to a front view

whereas the latter relate to a rear view. |
FIG. 5 is a sehematle rear Vlew of an aenal system

'_thh four antennas, and | o
FIG. 6 is a sehematlc frcrnt view at de ‘erent seale Of"_"' R

the ‘sources prewded in front of the reflectors.

 The aerial system 1 of FIG. 1 is supported by a pedestal B
2 with three legs and protected-against weather influences,
for example by means of an inflatable radome 3.
These |
- are formed by three reflectors 7, 8 and. 9. connected.re-.

It
consists essentially of three antennas. 4, 5 and 6.

- spectively to the three feeds. or wavegmde horns. 10, 11 "

35

40)

- vention reflectors of an antenna array preduee two waves -

respectively, whose polarization planes are perpendleular L
" _although the polarization planes of the waves. emitted by
~ the sources associated with such reflectors aré not per-.

| __'_I'peadmular angle 28 (FIG. 4).
~of the sources a polarization shift network ‘is provided =

“In front of at Ieast one

‘to make the polarization plaaes of the waves. reaching the
reflectors perpendicular.

shift n_etwork 1s di

ferent from the polarization plane of

~ the incident waves entering the polarization shift network

If the angle between the slope of the -
parallel elements of the polarization shift network and
. the polarization plane of the incident waves is «, the -

. rotaticn angle of the pelaﬂzatmn plane of these waves is

~ from the source.

Ve,

In order that thls angle have the desired value, the condi-
‘tion e 3_45*’ must prevail.

tion shift network with the polarization planes of the
:_em1tted waves, the condition changes to a4« +B=45".

It is known that the ‘polariza- : 
‘tion plane of the- waves emitted by such a polarization

The angle formed between the pelarlzatlon planes -
. of the waves received by the reflectors is- thus 20428,

) In case a polarization s}:uft_ .
© network is provided in front of each source, o and «

- being the angles formed by the elements of the polariza-

‘and 12, fed by guides 13, 14, 15, one end of which ends

at the distributor 16. The assembly of reflectors..7, 8

and 2 is supported bY a. lmnted struc:ture 17 attached to.- .
~ {turntable 18, |

The surfaces. of the three reﬂectors 7, 8 9 (FIGS 1

~ and 2) are parts of parabolmds of reveluhon with. ellip- '

tic boundary lines.

7 and 8 form an X; they are slightly mchned in relatmn-_'
to a horizontal line and between themselves form an angle -
2p which is also the angle of the short transverse axes.

The parts of the reﬂectors which overlap are formed by :

~an array (19 or 20) of parallel elements (wire, rods or

45
-~ parallel to a direction which is inclined against the VEr- -

. tical at an angle of 45°; they are furthermore perpenm-

~ dicular to the elements of array 20. These evidently are.

The third reflector 9, of

strips). The elements of array 19 of reflector 7 are

also inclined 45° to the vertical.
wh1ch the long axis is horizontal, is of the classic type.

FIG. 2 shows the horn or wavemlde feed 1@ connected -

 with reflector 7, Assuming that. the metal cover has

55

second. antemla can be identical Wlth the ﬁrst 1t ean alsa_:j

| ) | .'cons:tst of a source and a reﬂectar | - -
- If several other antennas are cambmed W1th the duel
| -'iantenna, they can be identical or different, provided that

70
- server standing between them and the reflectors.

- they are of one of the two types already mentloned name-

e ly, dual antenna or simple antenna,

Whlle the nevel and dlstmetwe features ef t_he inven-

- been lifted, it will be noted that this wave guide feed 18
identical with source 11, connected with reflector 8.

Essentlally, this source is formed by three flat flares 21,

- 22, 23 where the: small parallel sides .are. trapezmdal
whereas the large. sides are reetanaular

‘connected with the feed guide 13 by means of two. T"
24 and 23, and an elbow 26,

" 60 W

- " cross axis of reﬂector 7. A half—-wave network 2‘7 com-
monly referred to as a polarization changer, is arranged i

front of the flares to rotate the polarlzatmn plane of the
If the radiating system covered by this invention has

‘only two antennas, that is to say in the simplest case, the g5

waves reachmg reflector 7 so: that it is parallel with the
elements of array 19. If a wave is incident at an angle

'« to the plates of the network, the exit wave eceurs at an
‘angle 2« relative to the input’ polarization,

It will be noticed that the FIGS. 3 and 4 re'late ta a

_j'rear view of the antenna and particularly that the sources
of FIG. 4 are shown as they would be seen by an ob-

These -

- sources cag ba af ) dlfferent type than ShﬁWﬂ in FIG 2

The flares are = =

‘The three ﬂares rad1ate .
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The flares of each source emit waves whose polarization

planes are parallel to the long transverse axes AA’ and

BB’ of the spouts of the feeds (FIG. 4); these axes form
an angle 28. In FIG. 4 are seen the elements 29 and 2%
arranged before.

“sources 10 and 11 respeetlvely 'As already stated, these

| 'of the half-wave networks 27 and 27,

networks make it possible to impart the desired polari-
zation to the waves received by the reflectors,

- and the polarization plane of the received waves form an
-angle a.

"As can be
- seen in FIG. 4, the planes of the elements of the network

10
Feed 12 connected with reflector 9 is arranﬂed o

below feeds 1§ and 11, its symmetrical plane being vertical. N

- This feed 12 is analogous to feeds 19 and 11, but has no

polarization shift network. An antenna such as just de-
. scribed can be used in a radio detection system of ‘the

15

type employed to detect and measure the angular p051t1011 |

| -:of remote objects with respect to the antenna.

FIGS 5 and 6 relate to an aerial system having four .

antennas; they correspond to views similar to those shown
in FIGS: 3 and 4. It shows that this aerial system 3@ has

20

two dual antennas 31 and 32. Each of these antennas is

-analogous to the dual antenna of FiG. 3. Reflectors 33,

34 of aerial system 31, and the refiectors 35, 36 of aerial '

~ system 32, consist in part of an array.
-reflecting elements of each of them are inclined by 45°
to the vertical. With the reflectors 33-—34 and 35—36
are connected feeds 3839 and 40—41, identical, for

The parallel wave

'25_'}of the associated reflector,

- with each of said first, second,

‘:,example with that shown in FIG. 2. Before each feed

S is arranged a polarlzatlon shift network 41, 42, 43 or 44,
| - with characteristics determmed aec;ordn:r'3r to the prmelples

shown above,

While the principles of the mventton have now been:

‘made clear, there will be immediately obvious to those

- skilled i in the art many modifications in structure, arrange-

. 'ment, proportlons the elements and components used in
the practice of the invention, and otherwise, which are

- particularly adapted for specific environments and operat-
1ing requirements without departing from those principles.

The appended claims are therefore intended to cover and

embrace any such modifications within the lnmts of the
., true Splrlt and scope of the invention. -

'~ 'What we claim and desire to secure by Letters: Patent B
" of the United States is: _ | |
. 1. An arrangement for eommumcatmg electromagnetlo |

. waves with a first and second polarization separated 90°
- from one another comprising a first and second electro-
. magnetic wave reflector, each of said reflectors having a °

30 °

35

40 .

45

‘major and a minor axis, means for mounting said reflectors

‘in a cross position such that their major axes make a |,

given angle with respect to one another, each of said

~ reflectors having a plurality of parallel electromagnetic

wave reflecting elements at least where the reflectors over-

‘pendicular to the elements of the other reflector, a first

waveguide horn associated with said first reflector, a second
"~ waveguide horn associated with said second reflector, each

60

- ing from said second electromagnetlc waves such that the
‘resulting electromagnenc waves are parallel to the ele-

~lap one another, the elements of one reflector being per- ‘ments of said second-reflector; a ‘third eleetromagneuc S

315

of said horns having major and minor horn axes, said
| _'ma]or axis of each horn being positioned parallel to the -

- minor axis of the associated reflector, said given angle
- being dif

ferent from 90° such that electromagnetic waves

- communicated between one horn iand its associated reflec-
tor are not perpendicular to the electromagnetic waves |

- communicated between the other horn and its associated

~reflector, means for rotating the polarization of electro-
magnetic waves associated with said first horn such that
the resulting electromagnetto waves are polarized parallel

to the elements of said first reflector, means for rotating

'~ the polarization of electromagnetic waves associated with
~ said second horn such that the resulting eleetromagnetlc
waves are parallel to the elements of said second reflector,

65

70

a thmd eleetromagnetlc wave reflector having 4 major and =

~ miner axis, a third horn associated with said third reflec- 1;2_19:321

tor and having a ma]or and minor horn axis, said ma]or-

axis of said third horn bemg parallel to the minor axis of

said third reflector, said major axis of said third reflector

‘positioned to be parallel to the line bisecting the major .
axes of said first and second electromagnetic wave reflec-

‘tors, and means for aneularly rotating said feeds and"'.
- associated reflectors about a common axis. |

2. An arrangement for providing eleetromagnetze waves )
with a first and second polarization separated 90° from-_
one another comprising a first, second, third, and fourth

| electromagnetm wave reflector, each of sald reﬁectors hav-

ing a ma]or and a minor axis, means for mounting said re-

flectors in pairs such that their major axes make dltferent

given angles with respect to one another and with respect

to said desired angle, each of said reflectors having a.
plurality of parailel electromagnetic wave reflecting ele-
‘ments at least where they overlap thé other reflector in

said pair, the elements of each reflector in each pair being -

perpendlcular to the elements of the other reflector in

such pair, first, second, third and fourth waveguide horns.

“associated with said first, second, third and fourth elec- .

tromagnetic ‘wave reflectors respectlvely, each of sald, o
horns having major and minor feed axes, said major axis
" - of each horn being positioned parallel rto the n
individual means associated .
third and fourth horns

for rotating the polarization of electromagnetic waves as-
sociated with. such horns such that the resulting waves

are polarized parallel to the elements of the reﬂectors .
associated with éach of said horns. -

3. An arrangement for transmitting eleotromagnet1e

~ waves with a first and second polarization separated 90°.
from one another comprising a first and second electro-

magnetle wave reflector, each of said reflectors having a

“major and a minor axis, means for mounting said re-

flectors in a cross position to form an X eonﬁguratlon,._[ .-

“each of said reflectors having a plurality of parallel elec-
‘tromagnetic wave reflecting elements at least in the over-_

lapping sections of said configuration, the elements of one
reflector being perpendicular to the elements of the other

reflector, a first electromagneuc wave feed assomated with

'said first reflector, a second electromagnetic wave feed
. associated with said second reflector, each of said feeds
| havlng major and minor feed axes, said major axis of each
feed being positioned parallel to the minor axis of the
“associated reflector, means for rotating the polarization of
‘electromagnetic waves emanating from said first feed such
‘that the resulting electromagnetic waves are polarized

parallel to the elements of said first reflector, 1eans for
rotatmg the polarlzatlon of eleotromargnetm Waves emanat—

wave reflector having a major and minor axis, a third feed

"assocuated with said third reflector and having a major and -

minor-feed axis, said ma]or axis of said third feed bemg -
parallel to the minor axis of said associated third reflector,
said
60 -
“and second electromagnetic wave reflectors, and means ]
for angularly rotating said feeds and assoelated reﬂectors o
| about a common axis, |

1ajor axis of said third reflector positioned to be :
parallel to the line bisecting the major axes of said first
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