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ABSTRACT

An antenna system includes a base, a turntable
rotatably mounted on the base, and an elevation assembly
carried on the turntable. An antenna 1s carried by the
elevation assembly. The turntable has an antenna relief
opening therein to permit the elevation assembly to position a
lower portion of the antenna therein. The antenna system may
further include an RF absorbing shroud carried by the
turntable and that has an antenna receiving recess to receilve
the antenna therein. The antenna recelving recess may have
lower portions extending into the antenna relief opening of

the turntable.
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LOW PROFILE ANTENNA SYSTEM AND ASSOCIATED METHODS

The invention relates to the field of
communications, and, more particularly, to an antenna system
and related methods.

An antenna is typically used to capture
electromagnetic energy to a receiver when used in a receilve
mode, and, conversely radiates electromagnetic energy from a
transmitter when used in a transmit mode. To achieve this,
the antenna needs to be properly positioned. For example,
U.S. Patent No. 6,937,199 to King discloses a parabolic
reflector antenna that includes two-axis mechanical scan for
positioning the antenna. Azimuthal scanning 1s provided by a
turntable and elevational scanning 1s provided by an elevation
assembly and positioner. In addition, the parabolic reflector
has a truncated lower edge to reduce 1ts vertical profile.

A group of related U.S. Patent Nos. 6,653,981 and
6,657,589, and U.S. Published Application Nos. 2003/0083063;
2003/0080907; 2003/0080898 all to Wang et al. discloses a low
profile cylindrical reflector antenna system. The system
includes a pair of cylindrical reflector antennas that are
scanned in the azimuth direction by a turntable, and in the
elevational direction by an elevation assembly and positioner.

A low profile antenna system may be particularly
desirable for airborne applications, for example. A
particularly advantageous low profile antenna system 1s
disclosed in U.S. Patent No. 6,204,823 to Spano et al. and
assigned to the assignee of the present invention. The patent
discloses a phased array antenna with two-axlis mechanical
scanning. Azimuthal scan 1s provided by a turntable, and
elevational scan 1s provided by an elevation drive mechanism.
Similarly, U.S. Patent No. 5,952,980 to Boling discloses a low

profile antenna positioning system that may include a

reflector antenna.
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Unfortunately, the conventional low profile
reflector antenna positioning systems may still be too large
for a number of applications, such as particularly for
airborne applications, and hybrid or phased array antennas may
add unwanted complexity and cost.

In view of the foregoing background, it is therefore
an object of the invention to provide an antenna system that
has a low profile and is relatively straightforward in
construction.

This and other objects, features, and advantages in
accordance with the invention are provided by an antenna
system that may include a base, a turntable rotatably mounted
on the base, an elevation assembly carried on the turntable,
and an antenna may be carried by the elevation assembly.
Moreover, the turntable may have an antenna relief opening
therein to permit the elevation assembly to position a lower
portion of the at least one antenna therein. Accordingly, the
antenna system may have a low profile and may be relatively

straightforward in construction.

The antenna system may further include an RF (Radio
Frequency) absorbing shroud carried by the turntable and that
has an antenna receiving recess to receive the antenna
therein. The antenna receiving recess may have lower portions
extending into the antenna relief opening of the turntable.
As such, the antenna may have a reduced profile due to a
capability to scan while the lower portion of the antenna is
within the antenna receiving recess of the RF shroud that, in
turn, 1s within the antenna relief opening of the turntable.
The RF absorbing shroud may comprise a planar upper portion
having the antenna receiving recess therein and support legs
depending therefrom to position the planar upper portion above

the turntable a sufficient distance so that the at least one

antenna remains below the planar upper portion.
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The antenna system may further comprise a planar
radome adjacent to the RF absorbing shroud. The antenna may
comprise a reflector antenna. The reflector antenna may
comprise a plurality of side-by-side reflector antennas, for
example. The reflector antenna may have truncated upper and
lower edge portions 1in some embodiments. The antenna may also
comprise a center feed reflector antenna.

The elevation assembly may comprise an elevation
positioner operatively connected between the antenna and the
turntable. The turntable may comprise an azimuth positioner
operatively connected to the base. The antenna system may
further comprise a controller carried by the turntable and
cooperating with the elevation positioner and the azimuth
positioner.

A method aspect 1s directed to operating an antenna
system comprising a base, a turntable rotatably mounted on the
base, an elevation assembly carried on the turntable, at least
one antenna carried by the elevation assembly, and with the
turntable having an antenna relief opening therein. The
method may comprise operating the elevation assembly to
position a lower portion of the at least one antenna in the
antenna relief opening of the turntable. The method may
further comprise providing an RF absorbing shroud to be
carried by the turntable and having an antenna receiving

recess to receive the antenna therein.

FIG. 1 1s a fragmentary front perspective of an
antenna system in accordance with the invention.

FIG. 2 1s an exploded perspective view of a portion
of the antenna system in FIG. 1.

FIG. 3 1s an exploded perspective view of the
antenna system i1n FIG. 1.

FIG. 4 1s a fragmentary front perspective view of

another embodiment of the invention.
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FIGS. 5-7 are side elevations views of portions of
yet another embodiment of an antenna system of the invention
illustrated at different elevational scan positions.

The invention will now be described more fully
hereinafter with reference to the accompanying drawings, 1n
which preferred embodiments of the invention are shown. This
invention may, however, be embodied 1n many different forms
and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled 1n the art.
Like numbers refer to like elements throughout, and prime
notation 1s used to indicate similar elements 1in alternative
embodiments.

Referring initially to FIGS. 1-3, an antenna system
10 in accordance with the invention 1s now described. The
antenna system 10 includes a base 12, a turntable 14 rotatably
mounted on the base, and an elevation assembly 16 carried on

the turntable. A rotary joint 26 (FIG. 2) provides the
rotatable mount between the base 12 and the turntable 14. The

rotary joint 26 may comprise a nested RF rotary joint, a
slipring rotary joint, a liquid cooling rotary joint, or the
like as will be appreciated by those skilled in the art.

An antenna is carried by the elevation assembly 16.

The antenna 1s 1llustratively in the form of a center fed

reflector antenna 18 although, as will be appreciated by those
of skill in the art, other types of reflector antennas, non-
reflector antennas, phased array antennas, fixed phased array
antennas, horn antennas, arrays of horn antennas, horns/lens
antennas, hybrid antennas, non-trimmed antennas, elliptical
antennas (non-circular), or the like may also be used in other
embodiments. The illustrated antenna 18 also has truncated

upper and lower edge portions 28, 30 to reduce the profile

while permitting a large elevational scanning angle.
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The elevation assembly 16 comprises left and right
support members 22 connected to the base 12, and left and
right mounting stubs 20 extending from opposite sides of the
antenna 18 and rotatably supported by the support members as
will be appreciated by those of skill in the art. The
elevation assembly 16 also includes an elevation positioner 32
operatively connected between the antenna 18 and the turntable
14 for positioning the antenna as will be appreciated by those
of skill in the art. The turntable 14 also comprises an
azimuth positioner 34 operatively connected to the base for
rotatably positioning the turntable in relation to the base
12. The antenna system 10 further i1llustratively includes a
controller 36 carried by the turntable 14 and cooperating with
the elevation positioner 32 and the azimuth positioner 34 for
controlling each positioner as will be appreciated by those of

skill 1n the art.

The antenna 18 can be positioned at various
elevational scan angles by the elevation assembly 16. The
turntable 14 1llustratively has an antenna relief opening 24
(FIG. 2) therein to permit the elevation assembly 16 to
position the lower portion 30 of the antenna 18 therein.
Accordingly, because the antenna system 10 permits the antenna
18 to scan while a lower portion 30 of the antenna is below an
upper surface of the turntable 14, the antenna system may be

more compact than prior art antennas systems.

The antenna system 10 may further advantageously
include an RF absorbing shroud 38 carried by the turntable 14.
The RF absorbing shroud 38 has an antenna receiving recess 40
to receive the antenna 18 therein (FIG. 1). The RF absorbing

shroud 38 permits the antenna 18 to operate with reduced

interference to/from extraneous signals as will be appreciated

by those of gkill in the art.
The antenna receiving recess 40 may have lower

portions 42 extending into the antenna relief opening 24 of
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the turntable 14. As such, the antenna 18 has a reduced

operating profile and is able to scan downwardly until the
lower portion of the antenna is within the antenna receiving
recess 40 that, in turn, is within the antenna relief opening
24. The RF absorbing shroud 38 may comprise a planar upper
portion 44 having the antenna receiving recess 40 therein and
a plurality of support legs 46 depending therefrom to position
the planar upper portion above the turntable 14 at a
sufficient distance so that the antenna 18 remains below the
planar upper portion. As will be appreciated by those of
skill i1in the art, any number of support legs 46 may be used.
The antenna system 10 may further comprise a planar radome 48
adjacent to the RF absorbing shroud 38.

Referring now additionally to FIG. 4, in another
embodiment of an antenna system 10’, a pair of side-by-side
reflector antennas 32a’, 32b’ are provided and positioned so
that lower portions thereof extend into an antenna receiving
opening in the turntable 14’. O0Of course, this embodiment of
the antenna system 10’ may also include an RF shroud as
discussed above and as will be appreciated by those skilled in
the art.

A sequence of elevational scan angles, at 0, 30 and
60 degrees, are illustrated for another embodiment of an
antenna system 10”7 1n FIGS. 5-7, respectively. As seen
perhaps best in FIG. 7, the lower portions of the antenna 18”
extend into the opening of the turntable 14” at the 60 degree
pointing position.

Returning again to FIGS. 1-3, a method aspect is
directed to operating an antenna system 10 comprising a base
12, a turntable 14 rotatably mounted on the base, an elevation
assembly 16 carried on the turntable, at least one antenna 18
carried by the elevation assembly 16, and with the turntable
14 having an antenna relief opening 24 therein. The method

may 1nclude operating the elevation assembly 16 to position a
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lower portion 30 of the antenna 18 therein. The method may

further comprise providing an RF absorbing shroud 38 to be

carried by the turntable 14 and having an antenna receiving

recess 40 to receive the antenna 18 therein.
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CLAIMS

1. An antenna system comprising:

a base;

a turntable rotatably mounted on said base;

an elevation assembly carried on said turntable;

at least one antenna carried by said elevation
assembly, said turntable having an antenna relief opening
therein to permit said elevation assembly to position a lower
portion of said at least one antenna therein; and

an RF absorbing shroud carried by said turntable and
having an antenna receiving recess to receive sald at least
one antenna therein, the antenna receiving recess having lower
portions extending into the antenna relief opening of said

turntable.

2. The antenna system according to Claim 1
wherein said RF absorbing shroud comprises a planar upper
portion having the antenna receiving recess therein and at
least one support leg depending therefrom to position the
planar upper portion above salid turntable a sufficient
distance so that said at least one antenna remains below the

planar upper portion.

3. The antenna system according to Claim 1

wherein said at least one antenna has truncated upper and

lower edge portions.

4, The antenna system according to Claim 1
wherein sald at least one antenna comprises at least one

center feed reflector antenna.

5. The antenna system according to Claim 1

wherein said elevation assembly comprises at least one
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elevation positioner operatively connected between said at
least one antenna and said turntable; and wherein said
turntable comprises at least one azimuth positioner

operatively connected to said base.

6. The antenna system according to Claim 5
further comprising a controller carried by the turntable and
cooperating with said at least one elevation positioned and

said at least one azimuth positioned.
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