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§ Claims.

This invention relates to microwave antenna
systems.

Such systems have heretofore comprised a re-
flecting element, generally in the form of a
paraboleid, and a radiating element, such as an
electromagnetic horn, -disposed at the focal point
of said paraboloid, with the lne cerresponding
to the direction of maximum response of said ra-
ciating element intersecting the surface of said
paraboloid substantially at the vertex: thereof.

The objective of said systems is the projection
into space of a highly directional, cylindrical, or
other shaped beam of microwave energy. It has
been found, however, that due to the location .of
the radiating element within the area of the pro-
jected beam, the desired pattern is not wholly
attained, the resulting distortion -causing an un-
wanted scattering of the energy of said beam
whereby inaccuracies are introduced into calcu-
lations relying on the directive character of said
beam. This is particularly disturbing where such
systems are employed in precision radar instal-
lations and certain forms of communication
equipment.

It is, therefore, the main object of the present
invention to obviate the foregoing disadvantages
and provide microwave antenna systems of in-
creased directional accuracy.

It is a further object of the present invention
to accomplish this purpose in a simple and ex-
peditious manner.

These, and other objects of the present inven-
tion, which will become more apparent as the de-
tailed description thereof progresses, are at-
tained, briefly, in the following manner.

From a body of conventicnal paraboloid form,
there is cut an off-center -section, said section
being circular, elliptical, or of any other shape,
depending, in a well known manner, upon the
final cross-section desired of the radiated beam.
Said section, preferably, but not necessarily, in-
cludes within its borders the vertex of the para-
boloid from which it is cut, and where such sec-
tion includes said vertex, the ratio of the dis-
tances between said vertex and the furthest and
nearest points therefrom on the periphery of
said section should be appreciable, for example,
of the order of four or more to one.

Disposed in advance of said section, substan-
tially at the focal point of the original paraboloid,
is a radiating element, for example, an electro-
magnetic horn, the plane of the mouth of said
horn being so angularly disposed, with respect
to the line between the vertex and the focal point
of said paraboloid, that said section is equally
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iuminated by the energy emanating from said
radiating element. :

With such a construction, interference he-
tween the projected beam and the radiating ele~
ment is held to a minimum and, sometimes,
wholly eliminated; in any event, reduced to .a
point which does not substantially distort the
desired radiation pattern.

In the aceompanying specification there shall
be deseribed, and in the annexed drawing shown,
an 1‘1us‘orat1ve embodiment of the microwave
antenna system of the present invention. It is,
however, to be clearly understood that the present
inve 1txon is no} to be limited to the details here-
in shown and described for purposes of illus-
tration only, inasmuch as changes therein may
e made without fhe exercise of invention, and
within the true spirit and scope of the claims
hereto appended. .

In said drawing:

Fig. 1 is a perspective view of a microwave an-
tenna system incorporating the principles of the
present invention; and

Figs. 2 and 3 are plan views illustrating, re-
spectively, the taking of circular and elliptical
cuts from a body of .conventional .paraboloid
form.

Referring now more in detail to the aforesaid
llustrative embodiment of the present inven-
tion, with particular reference to the drawing
illustrating the same, the numeral 10 generally
designates a microwave antenna system includ-
ing a radiating element {1 for emitting or .col-
lecting .electromagnetic energy, depending upon
whether the equipment with which the system
is used is a transmitter or receiver, and a re-
flecting element 12 for projecting into space the
energy illuminating the same from the radiating
element {1 or concentrating the energy collected
thereby from space towards said radiating ele-
ment i, again depending upon whether the
equipment with which the system is associated
is a transmitter or receiver. :

The reflecting element 12 consists of a section
{8 cutb off-center from a paraboloid i4 and may
be circular, as shown in Fig. 2, or elliptical, as
shown in Fig. 3, or.of any other peripheral con-
tour depending, in a manner well known to those
skilled in the art, upon the cross-section desired
of the radiation pattern of the system. Prefer-
ably, but not necessarily, the section 13 includes
within its boundaries the vertex i5 of the para-
boloid 14, and the ratio of the straight-line dis~
tances between said vertex and the furthest and
nearest points therefrom on the periphery of
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the section should be appreciable, for example,
of the order of four or more to one.

The radiating element Il may consist of 2
conventional electromagnetic horn 16 mounted
at the outer end of a wave guide 11, said wave
guide being supported in any suitable manner,
for example, from the reflecting section 13, and
being appropriately coupled at its other end to a
transmitter or receiver not shown. The horn
{5 is disposed substantially at the focal point of
the original paraboloid 8, with its mouth in a
plane which is at such an angle, with respect to
2 line between the vertex and focal point of said
paraboloid, that the section (2 is substantially
equally illuminated by the energy emanating
from. said horn. In other words, the response
pattern of the horn {6 has its direction of maxi-
mum response lying along a line which intersects
the surface of the section 13 at such a point that
the energy about the periphery of said section is
of substantially equal amplitude at all points
about said periphery. - This may be determined

10

by measuring the power in the side lobes pro--

jected into space by the reflecting section and

adjusting the angle of said horn until the power g;

in said side lobes is of substantially equal ampli-
tude at a plurality of points along a path follow-
ing the periphery of said section.

It ‘will be noted that in construeting the sys-
tem as aforesaid, the radiating element ¢! is
located at such a point that it has a minimum
or zero distorting effect upon the radiation pat-
tern of the beam projected or received by the
reflecting element 12, thereby appreciably in-
creasing the directional accuracy of the system
over what has heretofore been the case. TIb will
further be noted that an antenns system made
in accordance with the present invention is
simple in construction, easy to fabricate and as-
semble, and admirably adapted to perform its
intended function.

- Other advantages of the present invention will
readily occur to those skilled in the art to which
the same relates.

What is claimed is:

1. A microwave antenna system comprising:
an off-center section of a paraboloid; and a di-
rective radiating element disposed substantially
at the focal point of said paraboloid; the line
corresponding to the direction of maximum re-
sponse of said radiating element intersecting
the surface of said section at a point equailly
to illuminate the edges of said section.

2. A microwave antenna system comprising:

an off-center section of a paraboloid; and an f

electromagnetic horn disposed substantially at
the focal point of said paraboloid; the line cor-
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responding to the direction of maximum response
of said horn intersecting the surface of said sec-
tion at a point equally to illuminate the edges
of said section.

3. A microwave antenna system comprising:
a circular, off-center section of a paraboloid;
and an electromagnetic horn disposed substan-
tially at the focal point of sald paraboleid; the
line corresponding to the direction of maximum
response of said horn intersecting the surface
of said section at a point equally to illuminate
the edges of said section.

4. A microwave antenna system comprising:
an elliptical, off-center section of a paraboloid;
and an electromagnetic horn disposed substan-
tially at the focal point of said paraboloid; the
line corresponding to the direction of maximum
response of said horn intersecting the surface
of said section at a point equally to illuminate
the edges of said section.

5. A microwave antenna system comprising:
an off-center section of a paraboloid; the sur-
face of said section including the vertex of said
paraboloid; and an electromagnetic horn dis-
posed substantially at the focal point of said
paraboloid; the line corresponding to the direc-
tion of maximum response of said horn inter-
secting the surface of said section at a point
equally to illuminate the edges of said section.

6. A microwave antenna system comprising:
an off-center section of a paraboloid; the sur-
face of said section including the vertex of said
paraboloid, and the ratio of the distances be-
tween said vertex and the furthest and nearest
points therefrom on the periphery of said sec-
tion being not less than about 4 to 1; and a

‘directive radiating element disposed substantially

at the focal point of said paraboloid; the line
corresponding to the direction of maximum re-
sponse of said radiating element. intersecting
the surface of said section at a point equally to
illuminate the edges of said section.
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