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(57) Abstract

A universal interface apparatus (figure 3) for a television receiver for digital (figure 4A) or analog (figure 4B), broadcast or switched
video distribution systems is provided which eliminates the necessity of having the user operate a separate set-top cable converter (10 of
figure 1) at the location of the subscriber in order to receive any switched or broadcast, digital or analog CATV offering transmitted to
the subscriber by the cable service provider, regardless of the particular type of cable service requested by the subscriber from the cable
service provider (i.e., basic cable program offering, a scramble premium program offering and/or a pay-for-view program offering). This

interface will also be fully capable of operating with novel CATV
Also disclosed is a related method.

distribution systems, including all prospective video dial tone systems.
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UNIVERSAL TV INTERFACE AND RELATED METHOD

BACKGROUND OF THE INVENTION

This invention generally pertains to apparatus for
interfacing a subscriber’s receiver with either analog or digital
video distribution systems, and more particularly to a universal
television interface, and related method, which eliminates the
necessity for a user to interact with a dedicated and separate
set-top cable converter at the location of the subscriber in
order to receive the switched or broadcast, digital or analog
cable offering being transmitted to the subscriber by the cable
service provider, regardless of the particular type of cable
service (i.e., basic or standard program offerings, premium
program offerings and/or pay-for-view program offerings)
requested by the subscriber from the cable service provider;
further, the subject interface will also be fully capable of
operating with novel CATV distribution systems (or any cable
signal delivery systenm), including all prospective video dial
tone systems that are presently under review by the Federal

Communications Commission.
SUMMARY OF THE INVENTION

By way of background information, CATV programming has
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the following commercial offerings, namely: (i) basic program
offerings, which are received with a regular monthly subscription
for cable programming by the cable subscriber; (ii) premium
program offerings, addressible or otherwise, each of which is
transmitted over cable in a scrambled (or biocked) format and
only becomes descrambled for a particular cable subscriber after
the particular cable subscriber has specifically ordered the
premium cable service from the cable service provider; and most
recently, (iii) addressible pay-for-view program offerings,
which are transmitted over cable in a scrambled (or encoded)
format and which only become decoded for a particular cable
subscriber after the cable subscriber has specifically ordered
the pay-for-view program offering from the cable service provid-
er.

Current CATV distribution systems, specifically for
analog broadcast CATV, can deliver a wide band of analog signals
consisting of many individual channels (i.e., 30 - 100 or so
video channels). The incoming analog signal is similar to those
analog signals which can be received by a standard broadcast TV
antenna, but the specific channel frequencies for CATV are not
the same as standard broadcast television. Accordingly, in order
for the cable subscriber to be able to receive these incoming
frequencies (representing specific program selections), in order
to view one particular channel (since the television receiver of
the cable subscriber 1is not able to tune these incoming

frequencies), the cable subscriber is required to use a separate
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set-top cable converter, which is operatively connected to the
cable subscriber's television receiver. The cable subscriber
will typically fixed tune his TV receiver to channel 3 (or chan-
nel 4, whichever is not used for broadcast television in the
specific geographic location), and thereafter; using the set-top
cable converter, select a specific channel for program viewing.
The set-top cable converter will then tune to the channel select-
ed, and receive the incoming signal for the particular channel,
and then shift the output signal to the particular frequency of
either broadcast channel 3 (or channel 4), to which the cable
subscriber's television receiver has been previously fixed tuned,
after which the selected channel can be viewed on the cable
subscriber's television receiver. Note that the set-top cable
converter functions as the active channel tuner for the tele-
vision receiver, and the channel tuner of the television is not
actively used to selected channels to be viewed, since the tele-
Vision receiver is fixed tuned to either channel 3 or channel 4.
Should the television receiver have a portable or hand-held
remote control apparatus for channel selection, the remote con-
trol apparatus will not be able to be used to control the channel
selection of the set-top cable converter (and in fact a separate
portable remote control apparatus for the set-top cable convert-
er, or a separate "universal" portable remote control apparatus,
must be utilized by thé cable subscriber to effectuate channel
selection of the set-top cable converter). In addition, set-top

cable converters, and all similar switching devices, are incon-
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venient, as they will not permit the cable subscriber to use the
capability currently provided in most video cassette recorders
(VCR or VTR [hereinafter "VCR"]) to be programmed to record a
sequence of programs on different channels at different times
and/or on different days. Consequently, it wéuld be advantageous
to be able to eliminate the necessity of having a separate set-
top cable converter for CATV distribution systems with which the
user must interact, thereby allowing each cable subscriber to be
able to use the original tuner of the television receiver (or
VCR, if desired), as well as the original remote control appara-
tus associated with the television receiver (or VCR, if desired),
to make CATV channel selection.

To complete the pertinent technical discussion, it is
important to note that an exception to the CATV distribution
system described above, is the latest generation of state-of-the-
art "cable-ready" television receivers which are able to tune the
individual cable channels from the frequencies over which basic
cable programming is transmitted. Accordingly, "cable-ready"
television receivers do not require a separate set-top cable
converter for basic cable programing. Further, the '"cable-
ready" television receivers will allow the hand-held remote
control apparatus that is associated with the "Cable-ready"
television receiver for channel selection of the television
receiver also to be used for channel selection of basic cable
program offerings. However, whenever premium or pay-for-view

cable program offerings are intended to be viewed by the cable
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subscriber on a "cable-ready" television receiver, a separate
set-top converter (along with its associated hand-held remote
control) is required to be connected to the "cable-ready" tele-
vision receiver of the cable subscriber in order to descramble,
or decode, the received cable signal (which is being transmitted
in scrambled or coded format). Once the set-top converter is
required for descrambling (or decoding) premium channels, the
set-top converter must be used for receiving all channels. For
the reasons cited above, it would be advantageous to be able to
eliminate the need for the user to interact with this separate
set-top converter that is currently required whenever the cable
subscriber desires premium or pay-for-view cable programming for
"cable-ready" television receivers.

It is important to note that the many advances made in
fiber optic technologies to date, and transmission distribution
networks related thereto, leads to the expectation that future
CATV video distribution systems will be digital, and particular-
ly, switched digital distribution systems. This will effectively
mean that there will be a very 1ar§e number of individual chan-
nels available for viewing by the cable subscriber, regardless of
geographic location. However, at any given television receiver,
the user will select a single channel for viewing, which will
cause a control signal to be transmitted to a switch at the head-
end of the switched digital distribution system that will cause
only that channel to be transmitted digitally to that particular

television receiver. The future will also see the existence of
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broadcast cable digital systems. A universal television inter-
face device will be required, similar to a Set-top cable convert-
er, except that this universal interface device would be required
for all users for all channels, premium or otherwise. The uni-
versal interface device will allow the user to identify which
channel is to be viewed, and, in the case of switched digital
distribution, will transmit the control signal to the switch at
the head-end of the switched digital distribution system; in the
case of broadcast cable digital distribution, the universal
interface will select the identified channel. The universal
interface device will also perform the digital-to-analog conver-
sions to the signal format at the appropriate channel frequency
for which the television receiver is designed.

A prospective frontier for both CATV and video
distribution systems will be video dial tone technologies and
related distribution systems. It would be advantageous that a
universal television interface be fully compatible with the new
video dial tone technologies and related distribution systems
that are expected to appear in the future.

Accordingly, it is an object of the present invention
to provide a universal television interface which will be fully
compatible for either switched or broadcast, digital or analog
video distribution technologies which will overcome the various
shortcomings contained with apparatus found in the prior art.

It 1is another object of the present invention to pro-

vide a universal television interface for a conventional televi-
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sion receiver (not "cable-ready") of a cable subscriber which
will eliminate the need for a user to interact with a separate
set-top cable converter to select a cable channel, corresponding
to a cable program, as well as allow the cable subscriber to use
the tuner in the television receiver (or VCR), including using
the remote control apparatus associated with the television
receiver (or VCR), to remotely select cable channels, or cable
programs, and further allow the cable subscriber to be able Ato
use a VCR(s) in conjunction therewith to permit recording of a
sequence of cable programs on different cable channels at differ-
ent times and/or different days.

Another object of the present invention is to provide a
universal television interface for a "cable-ready" television
receiver of a cable subscriber which will eliminate the need for
a user to interact with a separate set-top converter to decode or
descramble premium or pay-for-view cable program offerings, as
well as allow the cable subscriber to use the tuner in the
television receiver (or VCR), including using the remote control
apparatus associated with the television receiver (or VCR), to
remotely select premium or pay-for-view cable program offerings,
and further ailow the cable subscriber to be able to use a VCR(s)
in conjunction therewith to permit recording of a sequence of
premium or pay-for-view cable program offerings on different
cable channels at different times and/or different days.

It is still another object‘of the present invention to

provide a universal television interface for each cable subscrib-
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er's television receiver which will be compatible with the video

dial tone technologies and related distribution systems, in the

future.

Briefly, according to one embodiment of the present
invention there is provided a universal television interface to a
receiver for analog or digital, broadcast' or switched video
distribution, the interface capable of facilitating distribution
of basic cable program offerings, or premium program offerings
that are addressible or otherwise, or addressible pay-for-view
program offerings, the universal television interface comprising
a first interface means for interfacing an analog broadcast
video distribution system, a second interface means for
interfacing a digital broadcast video distribution system, and a
third interface means for interfacing a switched digital video
distribution system, whereby the frequency of the selected
channel is determined by detecting the leakage of the 1local
oscillator of the television receiver, and the universal
television interface operates to acquire the selected channel
from the incoming signal and shift the incoming signal to the
specific frequency to which the television receiver has been
tuned. The referenced first interface means for interfacing an
analog broadcast video distribution system include receiving
means for receiving an incoming video signal, logic means for
determining if said video signal is being transmitted in a
predetermined blocked format, means for descrambling said video

signal whenever required by said logic means, frequency detector
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means for detecting the particular leakage frequency of the local
oscillator of said television receiver, blocking means for block-
ing said video signal from said frequency detector means, and
frequency shifting means for shifting the frequency of said video
signal to a frequency that is equal to the spécific frequency to
which the television receiver is tuned and then outputting the
shifted signal to the television receiver. The referenced second
interface means for interfacing a digital broadcast video distri-
bution system include receiving means for receiving an incoming
digital video signal, digital-to-analog conversion means for
converting said digital video signal to an analog signal, logic
means for determining if said signal is being transmitted in a
predetermined blocked format, means for descrambling said signal
whenever required by said logic means, frequency detector means
for detecting the particular leakage frequehcy of the 1local
oscillator, blocking means for blocking said analog signal from
said frequency detector means, and frequency shifting means for
shifting the frequency of said analog signal to a frequency that
is equal to the specific frequency to which the television re-
ceiver 1is tuned and then outputting the shifted signal to the
television receiver. The referenced third interface means for
interfacing a switched digital video distribution include signal-
ing means for signaling to the system head-end the identity of
the selected channel, receiving means for receiving an incoming
switched digital video signal, digital-to-analog conversion means

for converting said switched digital video signal to an analog
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signal, frequency detector means for detecting the particular
leakage frequency of the local oscillator, blocking means for
blocking said analog signal from said frequency detector means,
and frequency shifting means for shifting the frequency of said
analog signal to a frequency that is equal to the specific fre-
quency to which the television receiver is tuned and then output-
ting the shifted signal to the television receiver.

According to another embodiment of the  present
invention there is provided a universal television interface to a
receiver for analog or digital, broadcast or switched CATV
distribution, the interface capable of facilitating distribution
of standard program offerings, or premium program offerings that
are addressible or otherwise, or addressible pay-for-view program
offerings, the universal television interface comprising a first
interface means for interfacing an analog broadcast CATV
distribution system, a second interface means for interfacing a
digital broadcast CATV distribution system, and a third interface
means for interfacing a switched digital CATV distribution
system, whereby the frequency of the selected channel is
determined by detecting the leakage of the local oscillator of
the television receiver, and the universal television interface
operates to acquire the selected channel from the incoming signal
and shift the incoming signal to the specific frequency to which
the television receiver has been tuned. The referenced first
interfaée means for interfacing an analog broadcast CATV

distribution system include receiving means for receiving an
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incoming CATV signal, logic means for determining if said CATV
signal is being transmitted in a predetermined blocked format,
means for descrambling said CATV signal whenever required by said
logic means, frequency detector means for detecting the particu-
lar leakage frequency of the local oscillator of said television
receiver, blocking means for blocking said CcATvV signal from said
frequency detector means, and frequency shifting means for shift-~
ing the frequency of said caTv signal to a frequency that is
equal to the specific frequency to which the television receiver
is tuned and then outputting the shifted signal to the television
receiver. The referenced second interface means for interfacing
a digital broadcast CATV distribution system include receiving
means for receiVing an incoming CATV signal, digital-to-analog
conversion means for converting said digital CATV signal to an
analog signal, logic means for determining if said CATV signal is
being transmitted in a predetermined blocked format, means for
descrambling said CATV signal whenever required by said logic
means, frequency detector means for detecting the particular
leakage frequency of the local oscillator of saidg television
receiver, blocking means for blocking said caTv signal from said
frequency detector means, and frequency shifting means for shift-
ing the frequency of said CATV signal to a frequency that is
equal to the specific frequency to which the television receiver
is tuned and then outputting the shifted signal to the television
receiver. The referenced third interface means for interfacing a

switched digital caTv distribution system include signaling means
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for signaling to the system head-end the identity of the selected
channel, receiving means for receiving an incoming switched
digital CATV signal, digital-to-analog conversion means for
converting said switched digital CATV signal ;o an analog signal,
frequency detector means for detecting the particular leakage
frequency of the local oscillator, blocking means for blocking
said analog signal from said frequency detector means, and fre-
quency shifting means for shifting the frequency of said analog
signal to a frequency that is equal to the specific frequency to
which the television receiver is tuned and then outputting the
shifted signal‘to the television receiver.

This invention is directed to solving these and other
disadvantages of the prior art. Other objects, features, and
advantages of this invention will become apparent from the
foliowing detailed description of the preferred embodiment of

this invention, as illustrated in the accompanying drawings.

.BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features, and advantages of
the present invention, as well as its organization, construction
and operation, will be best understood from an examination of the
following detailed description of an illustrative embodiment of
the invention when read in connection with the accompanying
drawings. Accordingly,.the invention, together with the further
objects and advantages thereof, may be understood by reference to

the following detailed description of the preferred embodiment of
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the invention taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a block diagram depicting the operation of a
separate set-top cable converter found in the prior art in those
instances where the cable subscriber has a conventional
television receiver with which to receive either the basic cable
program offerings, premium cable program offerings, or pay-for-
view cable program offerings from the cable service provider.

FIG. 2 1s a block diagram depicting the operation
without a separate set-top cable converter found in the prior art
in those instances where the cable subscriber has a "cable-ready"
television receiver with which to receive the basic cable program
offerings, and does not wish to receive either premium cable
program offerings, or pay-for-view cable program offerings, from
the cable service provider; FIG. 2 also depicts the operation
with a separate set-top cable converter found in the prior art in
those instances where the cable subscriber has a "cable-ready"
television receiver, but wishes to receive either premium cable
program offerings or pay-for-view cable program offerings from
the cable service provider.

FIG. 3 1is a simple block diagram depicting the
universal television interface in accordance with the present
invention specifically for use with a digital or analog broadcast
CATV distribution system (or any cable signal delivery system).

FIG. 4A 1is a block diagram depicting the universal

television interface in accordance with the present invention for
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use with an analog broadcast CATV distribution system.

FIG. 4B 1is a block diagram depicting the universal
television interface in accordance with the present invention for
use with a digital broadcast CATV distribution system.

FIG. 5 1is a block diagram depicting the 1logic
associated with the universal television interface in accordance
with the present invention, as previously shown in FIGS. 4A and
4B.

FIG. 6 is a block diagram depicting the switched digi-
tal CATV distribution system of the prior art utilizing a
separate set-top "device".

FIG. 7 1is a block diagram depicting the switched
digital CATV distribution system wutilizing the universal

television interface in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In FIG. 1, there is shown a block diagram depicting the
operation of an analog broadcast CATV distribution system of the
prior art in conjunction with a cable subscriber's conventional
television receiver 12. If the television receiver is not
"cable-ready", or if the cable subscriber wishes to receive
premium or pay-per-view channels, the subscriber is required to
utilize a separate set-top cable converter 10 with which to
receive either the basic (or standard) cable program offerings,
the premium cable program offerings, or the pay-for-view cable

program offerings from the cable service provider.
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Generally speaking, for a commercial analog broadcast
video, or CATV, distribution system, the reception of basic cable
service by the cable subscriber from the cable service provider
will require the cable subscriber to have a set-top cable con-
verter if the television receiver is not "cable-ready"; other-
wise, a set-top converter is not required to receive basic cable
service on a "cable-ready" television receiver. Reception of
premium cable program offerings (including pay-for-view cable
service) by the cable subscriber from the cable service provider,
regardless of whether or not the cable subscriber has a "cable-
ready" television receiver or not, will generally require the
cable subscriber to have a set-top cable converter operatively
connected to the television receiver. The incoming cable signal
is allowed to pass to the antenna terminals of the television
receiver from the set-top converter, and the cable subscriber
must fixed tune the television receiver (or VCR) to either chan-
nel 3 or channel 4.

For receiving basic cable service on a television
receiver that is not "cable-ready", the incoming cable signal
(i.e., cable channels 1 --- n) are immediately passed to the set-
top cable converter. The cable subscriber selects a desired
channel (e.g., cable channel 47), and the set-top cable converter
tunes to that cable channel, shifts that cable channel to over;
the-air channel 3 (or channel 4), and then passes the converted
cable signal to the antenna terminals of the television receiver

(or VCR) of the cable subscriber. The set~top cable converter
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has a separate tuner which may be operated, either manually or

remotely, by the cable subscriber to select the cable channel to

be viewed.

For receiving basic cable service on a television
receiver that is "cable-ready", a set-top cable converter is not
required to receive the basic cable programming because the
Wcable-ready" television receiver (or VCR) is directly tunable by
the cable subscriber (either manually or remotely) to cable
channels 1 =--- n, whereupon the incoming cable signal will be
placed on the specific channel that has been selected (i.e.,
tuned to) by the cable subscriber. The incoming cable signals
(i.e., channels 1 =--- n, say channel 63), are passed directly to
the particular cable terminals of the "“cable-ready" television
receiver of the cable subscriber, there being no requirement for
the cable subscriber to fixed tune his "cable-ready" television
receiver to channel 3 (or channel 4). Since the incoming cable
signals are immediately passed to the "“cable-ready" television
receiver (or VCR) without going through a set-top cable convert-
er, the cable subscriber may use the dedicated tuner for the
"cable-ready" television receiver, either manually or remotely,
in order to éelect a channel to be viewed (i.e., directly tunable
to the cable program selected), in order to select the cable
program to view on channels 1 =--- n.

Receiving premium cable service, including pay-for-
view, on either a "cable-ready" television receiver, or a

television receiver which is not "cable-ready", requires that a
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set-top converter be installed to receive the incoming cable
signal, and then descramble or decode the cable signal (which is
being distributed by the cable service provider in a scrambled or
coded format of some sort), after which the cable signal is then
allowed to be passed to the antenna terminalé of the television
receiver of the cable subscriber. If the set-top converter is
utilized for theée reception of premium or pay-for-view channels,
then it must be used for the reception of basic channels as well.
The cable subscriber will select a channel to be viewed by using
the dedicated tuner of the set-top converter, either manually or
remotely, but not the tuner associated with the television re-
ceiver. The incoming cable signals from the cable service pro-
vider (i.e., channels 1 --- n, say channel 63), are initially
passed to, and are converted by, the set-top cable converter.
The set-top converter will descramble (or decode) the incoming
signal if the incoming signal is scrambled or coded. Then the
set-top converter will output the descrambled signal by shifting
the signal to channel 3 (or channel 4) of the television receiver
(or VCR).

Lastly, with respect to the prior art it is important
to note that‘there are a minority of cable service providers that
operate cable distribution systems which utilize separate
blocking filters at the outputs of the distribution system that
are used to block particular premium program offerings, or
channels, to those cable subscribers who do not subscribe to

them, so that the premium channel never enters the subscriber's
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home. A limitation to this approach is that since the number of
premium channels which can be blocked is finite, eventually the
cable service provider will use all the blocking capacity avail-
able for a particular subscriber, and then the cable service
provider will not be able to introduce additional premium chan-
nels into the system and offer them to the cable subscriber on a
premium basis.

Referring again to FIG. 1, briefly summarizing, the
set-top cable converter 10 is operatively connected through the
antenna terminals 14 to the conventional television receiver (or
VCR) 12, which is fixed tuned to either channel 3 or channel 4.
The set-top cable converter 10 is used to select the cable
channels to be viewed (1 --- n, where "n" is the maximum number
of channels which are available to the cable subscriber), either
manually or with a portable remote control apparatus provided
with the set-top cable converter by the cable service provider.
After receiving the incoming cable signal, the set-top cable
converter shifts the cable signal to the channel the television
receiver (or VCR) has previously been fixed tuned, (ie., to
either channel 3 or channel 4). For viewing either premium
program offerings or pay-for-view program offerings, the set-top
cable converter contains particular internal 1logic to first
descramble or decode the incoming signal, and then shift the
descrambled or decoded signal to either channel 3 (or channel 4)
to which the television receiver (or VCR) has been previously

fixed tuned.
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In FIG. 2, there is shown a block diagram depicting the
operation found in the prior art in those instances where the
cable subscriber has a "cable-ready" television receiver 18 with
which to receive the basic cable program offerings and does not
subscribe to the premium cable program offeriﬁgs, or pay-for-view
cable program offerings, from the cable service provider. Refer-
ring to FIG. 2, the capabilities of the "cable-ready" television
receiver eliminates the necessity to have a separate set-top
cable converter (except in those instances when either premium
program offerings or pay-for-view program offerings are intended
to be viewed, in which instances FIG. 1 applies). To view basic
cable program offerings, the tuner of the "cable-ready" tele-
vision receiver (or VCR), including the ability to use the asso-
ciated remote control for the "cable-ready" television receiver
(or VCR) may be used by the cable subscriber. In the event that
premium program offering or pay-for-view program offering is
intended to be viewed, FIG. 1 applies, and the tuner which is
associated with the set-top cable converter (or the remote con-
trol for the tuner), must be used for program selection by the
cable subscriber. The set-top cable converter also contains
dedicated internal logic to initially descramble or decode the
incoming signal, and then shift the descrambled or decoded signal
to either channel 3 or channel 4 to which the television receiver
(or VCR, if desired) has been previously fixed tuned.

In FIG. 3, there is shown a simple block diagram and

associated logic depicting the universal television interface 25
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in accordance with the present invention particularly for use
with either a digital or an analog broadcast video (or CATV)
distribution system. Referring to FIG. 3, the universal tele-
vision interface 25 would be available for either analog or
digital broadcast video (or CATV) distribufion systems. The
interface 25 is physically connected to the television receiver
20, through a standard radio-frequency connector that is connect-
ed to the antenna or cable terminals 22 of the television re-
ceiver 20.

There are two inputs to the universal television inter-
face 25. The first input comes from the cable company in the
form of the incoming cable signal, which will either be clear
(i.e., not scrambled), or scrambled (for premium or pay-for-view
cable program offerings). The second input comes from the
antenna or cable terminals of the television receiver in the form
of the signal leakage associated with the local oscillator of the
television receiver to which the universal television interface
has been connected. This input would act as a specific control
signal, the frequency of which would inform the universal
television interface exactly to which channel the television
receiver (or VCR) 1is specifically tuned. The universal
television interface is predicated on this principle because
there is sufficient signal "leakage" coming back to the antenna
terminals of the television receiver due to the local oscillator,
that a "frequency detector", as part of the universal television

interface, can measure the particular frequency to which the
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local oscillator is tuned.

Note that with broadcast CATV distribution systems,
basic cable service includes certain cable program offerings (for
example, ESPN, CNN, etc.) that are transmitted by the cable
service provider clear, that is in an unscfambled or uncoded
format, to the cable subscriber, while certain optional premium
cable offerings are transmitted in a scrambled or coded format,
and which are only unscrambled to a clear format by the set-top
cable converters of those particular cable subscribers who have
subscribed to receive the premium cable service.

Referring to FIGS. 4A and 4B, should the first input
for the universal television interface from the cable service
provider not be scrambled, and is in a clear unblocked format,
the universal television interface, since the interface also has
detected exactly what specific channel (or frequency) the televi-
sion receiver (or VCR) is tuned to (by detecting the 1leakage
frequency of the local osdillator), can then act to select, from
the incoming cable signal, the specific cable channel with the
channel number to which the television receiver (or VCR) has been
tuned, and to shift it to the frequency of the channel to which
the television receiver has been tuned without the need for a
set-top cable converter. Note than with this approach, the
dedicated tuner of the television receiver (or VCR) has been
utilized, which means that the television receiver (or VCR) may
be tuned (i.e., make different channel selections) by using the

manual tuner or portable remote control apparatus or programming
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feature that is associated with the television receiver (or VCR).

But, should the cable input to the universal television
interface coming in from the cable service provider be for an
optional premium program offering, or a pay-for-view program
offering, the incoming cable signal will be in a scrambled or
coded format. In this situation, referring to FIG. 35, the
interface will be preset with an indicator of which channels are
scrambled and which channels the cable subscriber in entitled to
receive if the incoming cable signal is in a scrambled format,
and if the cable subscriber is entitled to receive the premium
program offering or pay-for-view program offering, the universal
television interface will, after selecting the channel from the
cable signal, descramble the channel, and then shift the channel
(which is now in a clear state) to the frequency of the specific
channel to which the television receiver (or VCR) has been
previously tuned. Should the incoming cable signal not be
scrambled, or should the cable subscriber not be entitled to
receive the cable signal, the universal television interface will
not descramble the cable signal, and the interface will then
shift the incoming cable signal, in the format in which it is
received, to the frequency of the specific channel to which the
television receiver (or VCR) has been previously tuned, thereby
allowing the scrambled signal to be passed on through to the
television receiver where the scrambled signal will be depicted

as scrambled.

Under the circumstances just stated, please note that
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when viewed from the head-end of the cable service provider, the
universal television interface will function the same as a con-
ventional set-top cable converter for its CATV distribution
system. This also means that the universal television interface
of the present invention can also be individuélly addressed in
real time, with the indicator of which channels the cable sub-
scriber is entitled to receive. The universal television inter-
face of the present invention is technically compatible with all
existing analog broadcast video (or CATV) distribution systems
and from the viewpoint of the individual cable subscriber, this
decision to select a premium program offering from the cable
service provider may be accomplished in real-time or in advance.

Should the VCR tuner be used, the VCR could be pro-
grammed to activate at a sequence of one or more dates and times,
with a different channel each time, in which event the wuniversal
television interface would then automatically start operating by
measuring the frequency of the local oscillator, etc., when the
VCR activated at the later dates and times.

Referring to FIG. 6, note that with switched digital
video (or CATV) distribution systems, rather than all of the
channels being transmitted by the cable company over the cable
network for distribution to all of the cable subscribers, only a
single channel for each active television receiver (or VCR) at
the location of the cable subscriber is actually being transmit-
ted by the cable service provider to that subscriber. In gener-

al, a subscriber would have the capability of receiving up to
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some limited number (e.g., two to four) of channels simultaneous-
ly, corresponding to the number of television receivers (or VCRs)
that are available to be operated simultaneously. With the prior
art, using a device that, to the user, is similar to a set-top
cable converter in a broadcast system, the cable subscriber sends
a signal down to the head-end of the cable service provider,
informing the cable service provider of the decision to select a
program offering on a particular channel (say channel 63). The
program offering will thereafter be sent in digital format to the
location of the cable subscriber. Within the set-top device, the
incoming digital signal is passed through a digital-to-analog
converter to convert the digital éignal to an analog signal
representing the specific program offering selected by the cable
subscriber, and then the analog signal is shifted to channel 3 or
4, to which the television receiver has been previously fixed
tuned. But, should the cable subscriber select a premium prograﬁ
to which the subscriber has not subscribed, the head-end of the
cable service provider would not transmit the digital signal, but
instead transmit a message on to the cable subscriber's tele-
vision receiver to the effect that if the cable subscriber would
like to subscribe to the premium program offering, the subscriber
should notify the cable service provider immediately.

Referring to FIG. 7, with the wuniversal television
interface of the present invention, the user would tune each
television receiver (or VCR) to the channel that is numbered with

the number of the cable channel selected for viewing on that
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television receiver (or recording on that VCR). The universal
television interface would detect the number of the selected
channel and would send the request to the cable head-end. The
universal television interface would then receive the digital
signal from the cable system, convert it fromAdigital to analog;
and shift the analog signal to the channel to which the tele-
vision receiver (or VCR) had been previously tuned.

In FIG. 4A, there is shown a block diagram depicting
the universal television interface in accordance with the present
invention for wuse with an analog broadcast video (or CATV)
distribution systen. As shown in FIG. 3, the universal
television interface 25 is positioned between the cable service
provider and the television receiver of the cable subscriber.
Therefore, the incoming cable signals (channels 1 --- n) will
always initially pass through the universal television interface,
prior to entering the television receiver (or VCR). Referring to
FIG. 4a, the universal television interface 50 performs the
function of the set-top cable converter, using a tuner and
associated descrambler 52 to select the channel, to descramble
the scrambled format of the cable signal whenever required by the
associated logic 60, and then, by frequency shifter 54, presents
the cable signal to the antenna terminals of the television
receiver on the specific channel frequency to which the
television receiver has been tuned by the cable subscriber. The
hybrid network 56 makes certain that the shifted signal from the

cable company passes only to the television receiver (or VCR),
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and that the outgoing signal leakage of the local oscillator from
the television receiver (or VCR) passes only to the wuniversal
interface's frequency detector 58 and associated logic 60. The
frequency detector 58 detects the leakage from the local oscilla-
tor signal from the television receiver's signal, and determines
what frequency (or channel) the television receiver's tuner is
tuned to, and outputs the number of the channel that has been
selected by the tuner of the television receiver as well as
whether or not the television receiver is a conventional tele-
vision receiver or a "cable-ready" television receiver. The
frequency shifter 54 acts to shift the signal to be output to the
frequency (either cable or over-the-air) of that channel (depend-
ing on whether or not the television receiver (or VCR) of the
cable subscriber is "cable-ready").

Referring to FIG. 4A, alternatively, another design
approach for the universal television interface is to utilize a
frequency-selective filter network in place of the previously
discussed hybrid network to direct the paths of the video signal
to the television receiver and the local oscillator signal to the
frequency detector of the universal interface.

In. FIG. 4B, there is shown a block diagram depicting
the universal television interface in accordance with the present
invention for use with a digital broadcast CATV (or video)
distribution system. Referring to FIG 4B, the wuniversal tele-
vision interface 70 performs the function of the set-top cable

converter, using a tuner and associated descrambler and digital-
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to-analog converter 72 to select the channel, to descramble the
scrambled format of the cable signal whenever required by the
associated 1logic 60, to convert the cable signal to an analog
output signal, which will be passed to the frequency shifter 74,
and, by frequency shifter 74, to present the cable signal to the
antenna terminals of the television receiver on the specific
channel frequency to which the television receiver has been tuned
by the cable subscriber. Again, the hybrid network 76 makes
certain that the shifted signal from the cable company passes
only to the television receiver (or VCR), and that the outgoing
signal leakage of the local oscillator from the television re-
ceiver (or VCR) passes only to the universal interface's frequen-
cy detector 78 and associated lbgic 60. The frequency detector
78 detects the leakage from the local oscillator signal from the
television receiver's signal, and determines what frequency (or
channel) the television receiver's tuner is tuned to, and outputs
the number of the channel that has been selected by the tuner of
the television receiver as well as whether or not the television
receiver is a conventional television receiver or a "cable-ready"
television receiver. The frequency shifter 74 acts to shift the
signal to be output to the frequency of that channel.

Referring to FIG. 4B, alternatively, another design
approach for the universal television interface is to utilize a
frequency-selective filter network in place of the previously
discussed hybrid network to direct the paths of the video signal

to the television receiver and the local oscillator signal to the
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frequency detector of the universal interface.

The universal television interface is able to determine
whether or not the particular television receiver (or VCR) is
"cable ready" because the local oscillator signals will be
different depending on whether the television receiver is being
tuned to a cable channel frequency or an over-the-air channel
frequency.

In FIG. 5, there is shown a block diagram depicting the
logic associated with the universal television interface in
accordance with the present invention, as previously shown in
FIGS. 4A and 4B. Referring to FIG. 5, the number of the
selected channel is then passed to the associated logic 60 of
the wuniversal interface to determine if the selected channel is
scrambled, or clear. If affirmative (i.e., "yes"), the query is
passed to the next stage and determination is made as to whether
the cable subscriber has paid for the cable program that has been
selected. If affirmative (i.e., "yes"), a command is passed to
the descrambler to descramble the incoming cable signal. Unless
the answer to both questions are "yes", the universal interface
will not descramble the incoming cable signal. This logic can be
implemented by two logical "AND gates" (e.g., is the selected
channel scrambled? If "yes", signal is allowed to pass; if "no",
the signal drops out. Is the selected channel paid for? 1If
"yes", ‘the signal is allowed to pass; if "no", the signal drops
out). Therefore, unless both determinations are "yes", the

outgoing signal will not be descrambled by the universal inter-
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face, and the signal will output the universal interface either
scrambled (i.e., determinations provide some combination of "yes"
and "no"), or not scrambled (i.e., both determinations are
“yes"); if both determinations are "yes", the interface will
descramble the signal. Obviously, the sequenée of the two dques-
tions, or gates, can be reversed, with the same result. Follow-
ing the frequency shift of the incoming signal to the channel
selected by the cable subscriber, the subscriber will see a clear
signal if it was transmitted clear or if it was transmitted
scrambled and has been paid for by the subscriber.

In FIG. 6, there is shown a block diagram depicting the
switched digital CATV (or video) distribution system utilizing a
separate set-top "device" (e.g., considered to be prior art).
Referring to FIG. 6, since the incoming cable signals are all
digitally encoded and only one channel is transmitted by the
cable company to the subscriber for each television receiver or
VCR, the set-top "device" 82 will perform the function of
transmitting a signal to the digital switch for the CATV
distribution system identifying the specific channel frequency to
be transmitted to the cable subscriber, decoding the cable signal
(if required), converting it from digital-to-analog, and
presenting the analog signal to the antenna terminals of the
television receiver 12 on the specific channel 3 or 4 to which
the television receiver has been previously fixed tuned. The
set-top "device" 82 can be used to reserve a 1limited number

(e.g., two to four) signals for separate viewing or reception by
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different television receivers or VCRs at the location of the
cable subscriber. With the prior art, the cable subscriber
fixed tunes the television receiver to channel 3 or 4, and then
selécts the cable channel by using the set-top "device", and the
set-top "device" outputs the signal on channel 3 or 4 to the
television receiver.

In FIG. 7, there is shown a block diagram depicting the
switched digital CATV (or video) distribution system utilizing
the universal television interface 92 in accordance with the
present invention. Referring to FIG. 7, with the universal
interface 92, the subscriber would not have to fixed tune his
television receiver to channel 3 or 4. The cable subscriber

would select his cable selection on his television receiver tuner

(channels 1 =--- n), which would be transmitted to the head-end of
the cable service provider. By measuring the frequency of the
local oscillator, as previously described, the universal

interface would determine two pieces of information, namely: (i)
the number of the selected channel which the subscriber has tuned
his television receiver; and (ii) whether the television receiver
is "cable-ready" or not. The universal interface 92 would then
input the number of the selected channel into a channel selector
device 84, which would transmit the selected channel number down
to the head-end of the cable service provider, which would then
transmit the selected program offering to the cable subscriber.
The cable service provider would transmit the digital encoded

signal of the selected channel to the subscriber, with the incom-
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ing signal being decoded and converted from digital-to-analog,
and then the signal would be shifted to the frequency to which
the television receiver had been tuned and output to the receiver
through hybrid network 76. The cable subscriber could select a
number of different programs offerings to viéw simultaneously,
depending on the number of television receivers, or VCRs, that
were operated at this location.

Referring to FIG. 7, alternatively, another design
approach for the universal television interface is to utilize a
frequency-selective filter network in place of the previously
discussed hybrid network to direct the paths of the video signal
to the television receiver and the local oscillator signal to the
frequency detector of the universal interface.

A specific embodiment of a novel apparatus and method
for a universal television interface for switched or broadcast
video distribution has been described for the purposes of illus-
trating the manner in which the present invention may be used and
made. The features of the present invention which are believed
to be novel are set forth below with particularity in the append-
ed claims. It should be understood that the implementations of
other variations and modifications of the invention in its var-
ious aspects will be apparent to those skilled in the art and
that the present invention is not limited thereto by the specific
embodiment described. It is therefore contemplated to cover by
the present invention any and all modifications, variations or

equivalents that fall within the true spirit and scope of the
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basic underlying principles disclosed and claimed herein.

What is claimed is:
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1. A universal television interface to a television
receiver for analog or digital, broadcast or switched video
distribution, said interface capable of facilitating distribution
of standard program offerings, or premium program offerings that
are addressible or otherwise, or addressible péy-for-view program
offerings, said interface comprising:

a first interface means for interfacing an analog

broadcast video distribution system;

a second interface means for interfacing a broadcast

digital video distribution system; and

a third interface means for interfacing a switched

digital video distribution system,

whereby the frequency is determined by detecting the
leakage of the local oscillator of the television receiver, and
the universal interface operates to acquire the selected channel
and shift the incoming video signal to the specific frequency to

which the television receiver has been tuned.



WO 94/19910 34 PCT/US94/00986

2. The universal television interface according to
Claim 1 wherein said first interface means for interfacing an
analog broadcast video distribution system comprises in combina-
tion:

receiving means for receiving an incoming video signal;

logic means for determining if said video signal is
being transmitted in a predetermined blocked format;

means for descrambling said video signal whenever
required by said logic means;

frequency detector means for detecting the particular
leakage frequency of the local oscillator of said television
receiver;

blocking means for blocking said video signal from said
frequency detector means; and

frequency shifting means for shifﬁing the frequency of
said video signal to a frequency that is equal to the specific
frequency to which the television receiver is tuned and then

outputting the shifted signal to the television receiver.
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3. The universal television interface according to
Claim 1 wherein said second interface means for interfacing a
digital broadcast video distribution system comprises in combina-
tion:

receiving means for receiving an incoming digital video
signal;

digital-to-analog conversion means for converting said
digital video signal to an analog signal;

logic means for determining if said signal is being
transmitted in a predetermined blocked format;

means for descrambling said signal whenever required by
said logic means;

frequency detector means for detecting the particular
leakage frequency of the local oscillator;

blocking means for blocking said analog signal from
said frequency detector means; and

frequency shifting means for shifting the frequency of
said analog signal to a frequency that is equal to the specific
frequency to which the television receiver is tuned and then

outputting the shifted signal to the television receiver.
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4. The universal television interface according to
Claim 1 wherein said third interface means for interfacing a
switched digital video distribution system comprises in combina-
tion:

signalihg means for signaling to the system head-end
the identity of the selected channel;

receiving means for receiving an incoming switched
digital video signal;

digital-to-analog conversion means for converting said
switched digital video signal to an analog signal;

frequency detector means for detecting the particular
leakage frequency of the local oscillator;

blocking means for blocking said analog signal from
said frequency detector means; and

frequency shifting means for shifting the frequency of
said analog signal to a frequency that is equal to the specific
frequency to which the television receiver is tuned and then

outputting the shifted signal to the television receiver.
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5. The method of analog or digital, broadcast or
digital video distribution including the steps of:

receiving an incoming video signal, and if digital,
converting to an analog signal;

determining if said signal is in a'blocked format, and
if blocked, descramble said signal;

detecting the particular leakage frequency of the local
oscillator of an associated television receiver;

shifting the frequency of the analog signal to a
frequency that is equal to the frequency to which the television
receiver has been tuned; and

outputting the shifted signal to said television

receiver.
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6. A universal television interface to a television
receiver for analog or digital, broadcast or switched CATV dis-

tribution, said interface capable of facilitating distribution of

standard program offerings, or premium program offerings that are
addressible or otherwise, or addressible péy-for-view program
offerings, said interface comprising:
a first interface means for interfacing an analog
broadcast CATV distribution system;
a second interface means for interfacing a digital
broadcast CATV distribution system; and
a third interface means for interfacing a switched
digital CATV distribution systenm,
whereby the frequency is determined by detecting the
leakage of the local oscillator of the television receiver, and
the universal interface operates to acquire the selected channel
and shift the incoming CATV signal to the specific frequency to

which the television receiver has been tuned.
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7. 2. The universal television interface according
to Claim 6 wherein said first interface means for interfacing an
analog broadcast CATV distribution system comprises in combina-
tion:

receiving means for receiving an inéoming CATV signal;

logic means for determining if said CATV signal is
being transmitted in a predetermined blocked format;

means for descrambling said CATV signal whenever
required by said logic means;

frequency detector means for detecting the particular
leakage frequency of the local oscillator of said television
receiver;

blocking means for blocking said CATV signal from said
frequency detector means; and

frequency shifting means for shifting the frequency of
said CATV signal to a frequency that is equal to the specific
frequency to which the television receiver is tuned and then

outputting the shifted signal to the television receiver.
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8. The universal television interface according to
Claim 6 wherein said second interface means for interfacing a
digital broadcast CATV distribution system comprises in combina-
tion:

receiving means for receiving an incbming digital CATV
signal;

digital-to-analog conversion means for converting said
digital CATV signal to an analog signal;

logic means for determining if said signal is being
transmitted in a predetermined blocked format;

means for descrambling said signal whenever required by
said logic means;

frequency detector means for detecting the particular
leakage frequency of the local oscillator;

blocking means for blocking said analog signal from
said frequency detector means; and

frequency shifting means for shifting the frequency of
said analog signal to a frequency that is equal to the specific
frequency to which the television receiver is tuned and then

outputting the shifted signal to the television receiver.
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9. The universal television interface according to
Claim 6 wherein said third interface means for interfacing a
switched digital CATV distribution system comprises in combina-
tion:

signaling means for signaling to the system head-end
the identity of the selected channel;

receiving means for receiving an incoming switched
digital CATV signal;

digital-to-analog conversion means for converting said
switched digital CATV signal to an analog signal;

frequency detector means for detecting the particular
leakage frequency of the local oscillator;

blocking means for blocking said analog signal from
said frequency detector means; and

frequency shifting means for shifting the frequency of
said analog signal to a frequency that is equal to the specific
frequency to which the television receiver is tuned and then

outputting the shifted signal to the television receiver.
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10. The method of analog broadcast or switched digital
CATV distribution including the steps of:

receiving an incoming CATV signal, and if digital,
converting to an analog signal;

determining if said signal is in a blocked format, and
if blocked, descramble said signal;

detecting the particular leakage frequency of the local
oscillator of an associated television receiver;

shifting the frequency of the analog signal to a
frequency that is equal to the frequency to which the television
receiver has been tuned; and

outputting the shifted signal to said television

receiver.
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11. The universal television interface for interfacing
an analog broadcast video distribution system to a television
receiver according to Claim 2 wherein said blocking means

comprises a hybrid network.

12. The universal television interface for interfacing
an analog broadcast video distribution system to a television
receiver according to Claim 2 wherein said blocking means

comprises a frequency-selective filter network.

13. The universal television interface for interfacing
a digital broadcast video distribution system to a television
receiver according to Claim 3 wherein said blocking means

comprises a hybrid network.

14. The universal television interface for interfacing
a digital broadcast video distribution system to a television
receiver according to Claim 3 wherein said blocking means

comprises a frequency-selective filter network.
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15. The universal television interface for interfacing

a switched digital video distribution system to a television
receiver according to Claim 4 wherein said blocking means

comprises a hybrid network.

16. The universal television interface for interfacing
a switched digital video distribution system to a television
receiver according to Claim 4 wherein said blocking means

comprises a frequency-selective filter network.

17. The universal television interface for interfacing
an analog broadcast CATV distribution system to a television
receiver according to Claim 7 wherein said blocking means

comprises a hybrid network.

18. The universal television interface for interfacing
an analog broadcast CATV distribution system to a television
receiver according to Claim 7 wherein said blocking means

comprises a frequency-selective filter network.
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19. The universal television interface for interfacing
a digital broadcast CATV distribution system to a television
receiver according to Claim 8 wherein said blocking means

comprises a hybrid network.

20. The universal television interface for interfacing
a digital broadcast CATV distribution system to a television
receiver according to Claim 8 wherein said blocking means

comprises a frequency-selective filter network.

21. The universal television interface for interfacing
a switched digital CATV distribution system to a television
receiver according to Claim 9 wherein said blocking means

comprises a hybrid network.

22. The universal television interface for interfacing
a switched digital CATV distribution system to a television
receiver according to Claim 9 wherein said blocking means

comprises a frequency-selective filter network.
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