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[57] ABSTRACT

A system for providing enhanced multi-function, simplex or
duplex RF wireless coverage of a service area, while oper-
ating at gigahertz frequencies, employing audio, video or
telemetry programming, or any combination thereof; using
AM, FM, Digital or Single Sideband modulation, or any
combination thereof; from multiple transmitting sites
located in a pattern around the outer perimeter of the service
area to be provided coverage. All RF transmitter stations
assigned to a given service area are fed substantially iden-
tical programming with each station employing a directional
transmitting antenna thus producing a service area and
thereby providing the basic implosion characteristics of the
system. A highly directional antenna is employed at each
customer’ s receiving location focused on its optimum trans-
mission site. System vertical, horizontal or circular antenna
polarization compatibility provides service area coverage
consistent with minimum interference and signal distortion.
A choice of three types of subscriber interface devices
provides: Option (a) one-way incoming signal reception
only; Option (b) incoming signal reception plus an outgoing
return capability for, but not limited to, telephone and other
two-way interactive services such as facsimile, and com-
puter networking services, games of skill, telebanking, tele-
shopping, teleconferencing and pay-per-view television pro-
gram services; Option (c) provides all of the features of
Option (b) plus a built-in two-way facsimile communica-
tions system and a telephone answering machine for incom-
ing calls as part of the subscriber interface package.

13 Claims, 13 Drawing Sheets
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SYSTEM FOR THE TRANSMISSION AND
RECEPTION OF DIRECTIONAL RADIO
SIGNALS UTILIZING A GIGAHERTZ
IMPLOSION CONCEPT

FIELD OF THE INVENTION

The present invention relates generally to the one or two
way transmission and reception of radio frequency signals
and more particularly to providing low power wireless
two-way multi-point to multi-point distribution of the radio
frequency (RF) signals for programming containing audio,
video or telemetry, or any combination thereof to a service
area while employing AM, FM, Single Sideband, Digital
modulation, or any combination thereof.

BACKGROUND OF THE INVENTION

A broadcasting system for radio signals that can be
utilized in audio, video or telemetry is desired for many
applications. For example, this type of system would be
extremely useful for low power wireless television systems.
In addition, it is known that more spectrum is available
particularly at the higher frequencies (gigahertz frequen-
cies). It is also known that such higher frequency gigahertz
systems have certain transmission issues exacerbated due to
their short wavelength. For example, one issue with such
gigahertz transmissions is rainfall attenuation. Also, high
transmitter power levels are difficult and expensive to gen-
erate at gigahertz frequencies.

Another issue is the requirement of a clear line of sight
(LOS) path between the transmitting and receiving antennas
when operating at gigahertz frequencies. The traditional
approach to deal with this LOS requirement is to provide
service from the top of the highest building (or tower) within
the service area proper, using an omni-directional transmit-
ting antenna. This traditional approach will often not be able
to provide adequate total LOS coverage of the service area.

A multi-million dollar example of the risks associated
with the loss of LOS under the traditional approach was the
forced relocation of the high-power VHF/UHF commercial
television stations, originally located atop the 102-story,
1,250" high Empire State Building in New York City, to the
110-floor, twin tower, 1,360" World Trade Center. While the
difference in overall height of the buildings was only 110/,
the huge TV reception shadow cast behind the twin towers’
constant cross-section structure was too massive to be
tolerated and most of the Empire State site’s TV antennas
had to be moved. The Empire State Building now casts a
shadow of its own, which damages direct incoming TV
signal quality from the World Trade Center antennas in this
new shadowed area, but to a far lesser extent due in part to
the slender architectural shape of the Empire State Build-
ing’s upper floors.

Existing wireless cable systems are known that employ
polarization diversity to decrease interference distortion.
Such a system would utilize an array of transmitters such
that horizontally and vertically polarized omni-directional
antennas alternate throughout the system. In such a system,
each receiver with its appropriate narrow beam width
antenna is directed at a specific transmitting antenna and is
aligned to receive signals of the frequency and polarization
of that transmitting antenna. Such a prior art system con-
cerns itself with providing antennas of a specific polarization
to improve reception. It is not concerned with or directed to
the issues with LOS associated with high frequency trans-
missions. Accordingly, in those environments where the
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transmission paths were not LOS, the above-identified dis-
closure would still have serious coverage problems associ-
ated therewith.

What is needed therefore, is a system and method in
which a broadcast system (audio, video or telemetry) can
operate to provide extensive coverage of a particular service
area. The method and system should be such that it can be
easily implemented. Finally, the system should be a practical
and cost effective solution to providing such broadcasting
signals at high frequencies (1 gigahertz and greater); and to
reduce reception problems due to loss of LOS which can be
the result of structures, terrain, etc. The present invention
addresses such a need. -

SUMMARY OF THE INVENTION

A broadcast system is provided that utilizes a plurality of
RF transmit sites. These transmit sites are pointed inward
and are located to provide the maximum practical percent-
age of coverage for the population within the broadcast
system’s desired service area. Through the present inven-
tion, each receiver within the service area will have access
to multiple transmit sites. Through the “implosion” of sig-
nals into the service area, improved line of sight reception
will be provided. The present invention employs a Gigahertz
Implosion Concept to address the needs of traditional broad-
casting systems.

All of the transmitting sites employ directional antennas
and are fed substantially identical (time-phased where appli-
cable) programming simultaneously from common or mul-
tiple sources. The use of multiple transmitting locations add
a substantial long-term service insurance. Such insurance is
not guaranteed by the traditional system which attempts to
provide a like service from the top of the highest point
within the service area, using an omni-directional transmit-
ting antenna, as in the Empire State Building example.

A fluid analogy to the operation of the present invention
is the practice of mounting multiple directional, and over-
lapping, water sprinkler heads, generally facing inward from
around the outer perimeter of a lawn to provide maximum
watering coverage, as compared to locating a single large,
omni-directional sprinkler head at the highest central loca-
tion of the tallest roof peak on the property.

In one aspect of the present invention a system for
broadcasting programming to a service area comprises a
plurality of transmitters. Each of the transmitters broadcast
a high frequency, directional signal and include a head end
transmit antenna. Each of the transmitters are also being fed
substantially identical programming. The plurality of trans-
mitters are located such that the service area is substantially
covered by the plurality of high frequency directional sig-
nals that are being transmitted.

The system also includes a plurality of subscriber receiv-
ers capable of receiving a plurality of high frequency
directional signals from the plurality of transmitters. Such
subscriber receivers includes a subscriber receiver antenna
for detecting the strongest high frequency directional signal
received from the plurality of transmitters.

A system in accordance with the present invention can be
adapted to provide one way or two way transmission. The
system in accordance with the present invention can be
utilized effectively in interactive or so-called multimedia
systems.

The use of the gigahertz RF signals in conjunction with

the present invention provides additional advantages as far
as the head end transmit antenna is concerned. At high
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