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(57) L 1invention est une structure d’antenne comportant
une pluralit¢ d’antennes verticales montées sur un
substrat cylindrique 1sol€. Un réflecteur parabolique est
monte a 1’'une des extréemites de la cavite formee par ce
substrat cylindrique et une lentille di€lectrique transmet
le rayonnement a ce reéflecteur wvia cette cavite
cylindrique. Des détecteurs optiques sont montees sur le
pourtour du substrat et sont expos€s aux signaux
lumineux par 1'intermédiaire d un filtre a infrarouge.
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(57) An antenna structure includes a plurality of vertical
directed antennas mounted on an insulated cylindrical
substrate. A parabolic reflecting antenna 1s mounted at
one end of the cylindrical substrate cavity and a
dielectric lens admits radiation through the cylindrical
cavity to the parabolic reflector. Optical detectors are
located on the cylindrical substrate periphery and
exposed to optical signals through an InfraRed (IR)
optical filter.
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Composite Rooftop Antenna For Terrestrial

And Satellite Reception
Abstract

An antenna structure includes a plurality of vertical directed antennas
mounted on an insulated cylindrical substrate. A parabolic reflecting antenna is

mounted at one end of the cylindrical substrate cavity and a dielectric lens admits

radiation through the cylindrical cavity to the parabolic reflector. Optical detectors

are located on the cylindrical substrate periphery and exposed to optical signals
through an InfraRed (IR) optical filter.
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Composite Rooftop Antenna For Terrestrial
And Satellite Reception

Field of the Invention

This invention relates to an antenna construction and in particular to an

antenna for providing radiation and reception for both terrestrial and satellite
communications.

Background of the Invention

Radio signals now are the basis of a plurality of services provided to
customer premises equipment. These radio signals vary in frequency and modulation
and range from typical RF (e.g., FM and AM) and TV signals to TDMA (Time
Division Multiple Access), CDMA (Code Division Multiple Access) and MDMA
(Multimedia Division Multiple Access) signals used in both mobile and fixed wireless
telephony. These various signals are each optimized within a particular band of
frequencies. Each particular type signal works best with a particular antenna
arrangement and design. Since many customer premises receive a multiplicity of
services, the particular customer premises begins to resemble an antenna farm with the
number of various antennas required for providing optimal coverage of each service.

Summary of the Invention

In accordance with one aspect of the present invention there is provided
a composite antenna for simultaneously transmitting and receiving radiation for both
terrestrial and satellite communications, comprising: a cylindrical insulating substrate
having a substantially vertical longitudinal axis supporting a plurality of vertically
directed dipole antennas mounted around a surface of the cylindrical substrate and
oriented parallel to the vertical longitudinal axis; a parabolic reflector antenna member
mounted at one end of the cylindrical substrate such that the parabolic axis and the
parabolic vertex is coincident with the vertical longitudinal axis; a dielectric lens
mounted at another end of the cylindrical substrate opposite the one end of the
cylindrical substrate and having its focal axis coincident with the vertical longitudinal
axis; and a signal feed located on the vertical longitudinal axis; within the cylindrncal
insulating substrate and between the parabolic reflector and the dielectric lenses.

In accordance with another aspect of the present invention there 1s
provided a composite antenna for transmitting and receiving signals from
communicating devices in the sky and on the ground, comprising: a supporting
insulating substrate having an internal cavity joining two opposing ends; a plurality of

dipole antennas mounted on an external surface of the supporting insulating structure; a
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dish antenna at one end of the substrate and a focusing device at the opposing end of
the substrate; and signal feed means within the cavity for signal communicating with
both in the sky and on the ground communicating devices.

In a particular embodiment, the antenna structure includes a plurality of
vertical directed antennas mounted on an insulated cylindncal substrate. A parabolic
reflecting antenna is mounted at one end of the cylindrical substrate and a dielectric
lens admits radiation through the cylindrical substrate’s longitudinal cavity to the
parabolic reflector at the base termination of the longitudinal cavity. Optical detectors
are located on the surface periphery of the cylindrical substrate and are exposed to
optical signals through an InfraRed (IR) optical filter shielding the cylindrical
substrate.

In a particular antenna construction a plurality of vertical directed
dipole antennas, with discrete traps disposed along the antenna length, are mounted on
a dielectric surface comprised of a cylindrical substrate of thin sheet mylar matenal
with the cylindrical axis directed so as to allow the vertical antennas in parallel
therewith to optimally receive terrestrial source radio signals. Each vertical antenna
includes a plurality of switchable tuned traps, disposed along its length, each of which
may be selectively tuned or disabled as a means of tuning the vertical antenna. Each

vertical dipole antenna on the cylindrical substrate is spaced from others on the
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surface to effect a de-correlation so that an orthogonal spatially perceived image for
each vertical antenna is unique.

A circular side structural and filter member is structured from an IR
filter material that admits IR signals into the antenna interior. These signals are
imaged on optical detector modules deposited on the cylindrical substrate.

Brief Description of the Drawing

FIG. 1 1s a schematic of an antenna mounted on a customer premises
roof;

FIG. 2 1s a exploded schematic of the antenna structure of FIG. 1: and

FIG. 3 1s a schematic of the antenna dipoles distributed around the
perimeter of the antenna structure.

Detailed Description

The antenna 101 shown in the FIG. 1 is mounted on a customer
premises’ roof 103 so that the axis 105 of the antenna structure is mainly oriented in
a vertical position. The top of the antenna structure includes a microwave or
dielectric lens 107. Opposite the lens at the base of the structure is a parabolic
reflector 109 used in signal reception and transmission. The parabolic reflector
antenna 109 1s positioned at the bottom of the cylindrical substrate. Dielectric lens

107 has focal lens properties and is located at the the top of the cylindrical substrate
focuses radio signals from a satellite source onto the reflector antenna 109.

Supporting the structure is a supporting mount structure 111 which may include RF
processing circuitry for the antenna structure.

The antenna structure is shown in an exploded perspective in FIG. 2. A
cylindrical insulating substrate 210 has a plurality of dipole antennas 211 printed
thereon at regular angular displacements from one another. Located between the
printed antennas are optical detectors 215 which in the illustrative embodiment are

sensitive to IR radiation which is transmitted by the IR filter material 216
surrounding the detectors 215.

Included within the insulating substrate are source/detector feed units
221 and 222. Unit 222 is for K, band reception and transmission through the
dielectric lens 107 which is designed to focus K , band transmissions. Unit 221 is

designed to handle K, band transmissions and receive and transmit signals via the
parabolic reflector.

A typical dipole antenna, which may be mounted on the insulating
substrate, 1s shown schematically in FIG. 3. As shown the antenna includes a

plurality of switchable traps 311 (e.g., blocking filters) with RF processor 313
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located at the antenna center as is the case with a dipole structure. The traps are
preferably controllably switchable with a semi conductor switch 315 so that the
antenna length may be electrically altered and tuned to various signal frequencies as

operation demands. Application of such switches is well known and need not be
5 discussed in detail.
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Claims:

1. A composite antenna for simultaneously transmitting and receiving
radiation for both terrestrial and satellite communications, comprising:

a cylindrical insulating substrate having a substantially vertical
longitudinal axis supporting a plurality of vertically directed dipole antennas mounted
around a surface of the cylindrical substrate and oriented parallel to the vertical
longitudinal axis;

a parabolic reflector antenna member mounted at one end of the
cylindrical substrate such that the parabolic axis and the parabolic vertex is coincident
with the vertical longitudinal axis;

a dielectric lens mounted at another end of the cylindrical substrate
opposite the one end of the cylindrical substrate and having its focal axis coincident
with the vertical longitudinal axis; and

a signal feed located on the vertical longitudinal axis; within the
cylindrical insulating substrate and between the parabolic reflector and the dielectric

lenses.

2. The antenna of claim 1, further compnsing:
each vertically directed dipole antenna including a plurality of switched

traps controllable to adjust effective antenna length.

3. The antenna of claim 1, further comprising:
optical detector modules mounted on the cylindrical surface of the

cylindrical substrate between the vertically directed antennas; and an infrared filter for

blocking visible light surrounding the cylindrical substrate opposite the optical detector

modules.

4. The antenna of claim 1, further comprising:

a front end RF processor connected for transmitting RF to and from the

vertically directed antenna.

5. The antenna of claim 1, further comprising:

wherein the dielectric lens is effective in radio signal transmittal at microwave frequencies.

6. A composite antenna for transmitting and receiving signals from
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communicating devices in the sky and on the ground, comprising:

a supporting insulating substrate having an internal cavity joining two
opposing ends;

a plurality of dipole antennas mounted on an external surface of the
5 supporting insulating structure;

a dish antenna at one end of the substrate and a focusing device at the
opposing end of the substrate; and

signal feed means within the cavity for signal communicating with both
In the sky and on the ground communicating devices.

10 7. A composite antenna as claimed in claim 6, further including:

an RF processing module connected to structurally support the
composite antenna.

8. A composite antenna as claimed in claim 6, further including:
the focusing device comprises a dielectric lens.

15 9. A composite antenna as claimed in claim 6, further including:

the insulative substrate has a cylindrical shape with the dish antenna and
focusing device at opposite ends of the cylindrical shape.

10. A composite antenna as claimed in claim 6, further including:
the dish antenna having a parabolic reflector shape.

20 11. A composite antenna as claimed in claim 6, further including:

the dipole antennas each having a plurality of controllably switched
traps distributed along its length.

12. A composite antenna as claimed in claim 6, further including:

optical detectors mounted between the dipole antennas.
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