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A communication system including a transmitter (10) and a transceiver (11) for controlling the operation of muitiple receivers (24-
30). The transmitter sends data packages as an IR signal and also has a receiver (16) for sensing the transmission of IR packages from a
transceiver. The transceiver receives the IR packages from the transmitter and transmits IR packages from the transmitter to any one or
more of the multiple receivers, When the transmitter sends a stop signal (15) this is not transmitted or received by the transceiver until the
transceiver is a space mode between data packages. This permits for coordinated transmission between the transmitter and transceiver and
ensures that signals from the transmitter do not overlap transceiver output signals,
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COMMUNICATION SYSTEM USING A
TRANSMITTER AND TRANSCEIVER FOR
USE WITH MULTIPLE RECEIVERS

Background Of The Invention

Obtaining an effective universal remote
control to regulate the operation of multiple different
receivers in a home entertainment system is valuable.

This invention relates to a communication
system. In particular, it relates to a system permit-
ting for the development of a universal remote control,
particularly to operate one or more units, for instance
in a home entertainment system. Such a system can
include, for instance, a receiver, stereo, amplifier,
VCR, laser disk, satellite, tape deck or TV.

Conventionally different components in a home
entertainment center each has its own control unit.
Each of these control units comes provided with board of
buttons, switches and controls and its own menu of
operations. It is difficult, particularly when there
are multiple components in a home entertainment system
to ensure that the correct remote control effectively
operates the correct unit. The learning curve for users
of each of these units to effectively operate these

remote controls is also unduly complicated.

There is a need to provide for a universal
remote control whereby through a single hand-held device
it is possible to control multiple units easily and
effectively.
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Different techniques have been attempted to
achieve such an objective but they have been found to
still be unduly complicated. In particular, the control
and menus to be provided in the hand-held remote are
complex to operate, require complicated menus, difficult

programming and multiple control buttons and switches.

There 1is a need to provide a simplified

universal remote control which minimizes these problems.

Summary Of The Invention

By this invention, there is provided a commu-
nication system which minimizes the disadvantages of
universal remote controllers. The invention provides
substantial advantages of known techniques of communica-
tion.

According to the invention, there is provided
a communication system comprising a transmitter and a
transceiver. The transmitter includes a device for
transmitting signals and a device for receiving signals,
and means to generate a start signal and a stop signal.
The transceiver includes a device for receiving trans-
ceiver control signals and a device for transmitting
transceiver control signals to multiple selected receiv-
ers.

The system of the invention is directed to
minimizing a problem of overlapping signals. Should an
overlap occur, then the operation of the different
receivers can be impaired. The different receivers do
not understand the different codes and the messages

being transmitted through the signal system is garbled.
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As such the invention seeks to ensure that
signals from a transmitter are prevented from overlap-
ping signals which are being transmitted or broadcast by
a transceiver to control the operation of different

receivers.

The invented system seeks to ensure that a
stop signal is not transmitted by the transceiver
during the time that the transceiver is transmitting

signals to other receivers.

The transmitter includes a sensor for sens-
ing the transmission of transceiver control signals by
the transceiver such that a stop signal is inhibited
from transmission to the transceiver or reception by
the transceiver when the transceiver is transmitting

signals to any one of the receivers.

In a preferred form of the invention, the
sensor is included in the transmitter. Preferably,
the signals are IR signals. In this manner, a sensor
for sensing the transmission of IR signals operates
with the transceiver. A transmitter is inhibited from
transmitting a stop IR signal when the transceiver is

transmitting an IR transceiver control signal.

In further preferred forms of the invention,
the transceiver transmits IR transceiver control sig-
nals to one of multiple receivers, which receivers can
selectively be at least one of the units particularly
in a home entertainment center. Such receivers can be
a receiver, an amplifier, a stereo, VCR, laser disk,
satellite, tape deck or TV.
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In the preferred form of the invention, the
signals are transmitted as data packets. There is a
space between the data packets. One data packet would
represent a start packet and a different data packet
would represent a stop data packet.

The sensor of the transmitter acts, after
activation, to sense a space in data packets namely,
control signals transmitted by the transceivers. When
a space is sensed, the transmitter transmits the stop
data. There is thus no overlap with data transmission

from the transceiver.

In this manner, it is possible to coordinate
transmissions from the transmitter and from the trans-

ceiver in a manner that they do not overlap.

The invention covers the communication sys-
tem, the transmitter, the transceiver, and the method

of communication in this non-overlapping manner.

The invention is further described with

reference to the accompanying drawings.

Brief Description Of The Drawings

FIGURE 1 represents diagrammatically, the
components which are the subject of communication in
the system. There is a transmitter, transceiver or
repeater, a TV unit and an entertainment cabinet with

multiple different entertainment receiver components.

FIGURE 2 is an alternative configuration to
the system illustrated in Figure 1.
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FIGURE 3A is a representation of a top view
of a transmitter.

FIGURE 3B is a representation of a side view

of a transmitter.

FIGURE 4 is a perspective view of a trans-
ceiver cooperative with the transmitter and for coop-

eration with different receivers.

FIGURE 5 is a graphical representation show-
ing data packets and spaces between the packets as
transmitted, respectively, by the transmitter and the
transceiver.

Description Of The Preferred Embodiment

The communication system uses a hand-held
transmitter 10, and a television set top transceiver
11. Both the transmitter and the transceiver include

a receiving device and a transmitting device.

The communication system works with the
transmission of data packets in the infra red (IR)
frequency range. The transceiver also uses IR as a
transmission medium between itself and different re-

ceivers.

The different receiver components can, for
instance, be a TV 23, a receiver or amplifier 24 in an
entertainment cabinet 25. Other receivers are a ste-
reo amplifier 26, a VCR 27, a laser disk 28, a satel-
lite control 29, and a tape deck 30. Other different
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receiver elements or components can be the subject of

this control through the transceiver 11.

As shown in Figures 1 and 2, the transmitter
10 includes an IR LED 13, a cursor control touch pad
33, a cursor click control 34, a channel up/down

switch 35, a volume up/down switch 36.

The hand-held tramnsmitter 10 includes a
trigger button 12 which, when depressed, emits an IR
data packet from an IR LED 13. This is a start sig-
nal. When the trigger 12 is released, another IR data
packet is emitted from the LED 13. This is a stop
signal. In Figure 5, the start packet is depicted as
14 and the stop packet is depicted as 15.

The transmitter 10 also includes an IR de-
tector 16 which can detect when an IR transceiver
control signal is being emitted from the transceiver
11.

The set top transceiver 11 includes an IR
detector 17 which receives and interprets the IR data
package emitted from the transmitter 10. It also
includes an IR LED transmitter element 18 which acts

as a transmitting device.

In the embodiment of Figure 1, when the
transceiver 11, receives the start packet 14, it be-
gins sending a progression of IR data packets, namely,
transceiver control signals, as indicated by lines 39.
These packets are collectively illustrated as 19, 20,
21, and 22 in Figure 5 to control one or other receiv-

er component.
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As illustrated in Figure 2, the receiver 24
is dedicated to receive the main video signal from the
transceiver 11. This is then retransmitted to other
dedicated receiver components 26 through 30 as select-
ed. The transceiver 11 is also connected through a
line 31 to the TV 23 and is the main video input to
the TV 23. The main video input 32 connects the re-
ceiver 24 with the transceiver 11. Particular signals
from the transceiver 11 are arranged to operate par-

ticular receiver components.

When a particular component in the enter-
tainment cabinet 25 is to be controlled, a menu is
brought up whereby an appropriate display is shown on
the screen 37 of the TV 23. The display 38 would be
appropriate for starting a VCR or starting a laser
controlling the channels and volumes as is necessary.
A suitable on/off switch for the laser, VCR, or other
elements of the components is provided in this manner.
The controls are displayed on the TV screen 37. The
user selects the desired operations by moving the

remote control switch on the transmitter 10.

Clicking an appropriate selector button 12
on the remote control transmitter 10 can activate the
transmitter 10 to transmit the start package and con-

trol package to the transceiver 11.

Once the start data package is transmitted,
the transceiver 11 continues to operate step by step
until an effective stop data package from the trans-

mitter 10 is received.
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The data packages can according to the se-
lection of the particular operation either select up-
channel or down-channel, up-volume or down-volume, on

or off of the receiver component as desired.

The menu and display on the TV panel 37 is
preset according to the components and makes of the
components being used in this communication system.
Different characteristics of sound and sight, channel
and station can be selected as desired through this
universal remote control system employing the trans-
mitter 10 with the transceiver 11. The interaction of
the TV screen 37 provides a menu which can be easily
read by the operator.

The operator would activate the transmitter
10 by touching the pad or one of the buttons. A code
is sent to the transceiver 11 as necessary. A graphic
is then sent from the transceiver 11 to the television
23 to depict on the screen 37 the conditions for con-
trol. A cursor can be moved for location of a desired
button that the user wishes to operate. The user
clicks the cursor click button 34. The location where
the cursor is clicked is received by the transceiver
11 at which point the transceiver determines which IR
code or macroset is to be executed and this is
effected along line 31 to the TV 23.

As illustrated in Figure 1, the IR out from
element 18 operates on any one of the selected compo-
nents. Particular IR signals, namely, transceiver
control signals from the transceiver 11, are arranged
to operate particular receiver components 24 to 30
through IR signals as indicated by lines 39.
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In the embodiment of Figure 2, the transmit-
ter also includes an IR mirror or blaster, namely a
detector 16. As illustrated in Figure 2, the IR code
is sent from the transceiver 11 to the IR mirror
blaster 16 as indicated by line 37. The IR
mirror/blaster reflects the IR command or
macrosequence back to the equipment as indicated by
lines 38. Particular IR signals from the transceiver
11 are arranged to operate particular receiver compo-

nents.

The user in this manner controls the basic
volume and channel buttons directly on the transmitter

10 without having to engage an on-screen display.

In other situations instead of line 31 con-
necting the set top box 11 with the TV 23 by hard
wire, there may be another form of communication con-
nection with the TV 23.

Each of the data packets 14, 15, 19, 20 and
22 can vary in length between 20 milliseconds to a 150
milliseconds. The space 40 between the data packets
19, 20, 21, and 22 can vary in length as off-periods
between 10 or more milliseconds.

Particularly, when using IR as the transmis-
sion medium, there should only be one transmission
source operating during a given period of time. A
receiver component 24 through 30 would receive IR data
from a transmission source 11 and will be unable to
"gee" the data without error if another source, such

as the transmitter 10 were operating at the same time.
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This is since it is not possible to differentiate the

two sources because they mix together.

When implementing the repeater system with
the transceiver 11, the transmission of the IR signal
from transmitter 10 and the IR signal from transceiver
11 does not occur at the same time. The signals
transmitted each of the transmitter and transceiver is

coordinated so they do not overlap.

By having a transmitter with both an IR
transmitter 13 and an IR detector 16 and a transceiver
with an IR transmitter 13 and with an IR detector 17,
it is possible to use a half-duplex transmission se-

guence without overlapping the IR signals.

With further reference to the representation
in Figure 5, it can be seen that when the trigger
button 12 operates on the transmitter 10 an IR start
packet 14 is sent as is indicated by line A. The
transceiver 11 receives the start packet 14 and imme-
diately begins to send a series of data packets to the
targeted component 24 through 30. During the off
period, namely space 40, the transceiver 11 monitors
its IR detector 17 for the presence of an IR signal.

A detected IR signal would originate from the IR out-
put 13 of transmitter 10.

The sequence to stop the transceiver 11 is
effected as follows:

The trigger button 12 on the transmitter 10
is released. This causes the transmitter 10 to moni-
tor its IR detector 16. If the transmitter 10 detects
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incoming IR signals it transmits no further signal
until the detected incoming IR signals ceases. The
detected IR through the receiver 16 would originate
transmissions from output 18 of the transceiver 11.
This point of release of the trigger 12 of the trans-
mitter 10 and the beginning of sensing for IR will be

in conformity with line B in Figure 5.

When the IR detector 16 detects no IR, name-
ly the data packet 22 is completed, the transmitter 10
transmits an IR stop packet 15. This is conformity
with position C in Figure 5. The IR stop packet 15 1is
detected by the transceiver 11 which ceases its packet
transmissions 19, 20, 21 and 22, and the packets which
would otherwise normally follow. The ongoing trans-
mission of data packets to operate the receiver ceas-
es. Thus a VCR volume change or channel selection

change stops after receipt of the stop signal.

In this manner, the transmitter 10 is able
to ensure that the stop packet 15 is not transmitted
while the transceiver is transmitting IR signals. By
this protocol, it is possible to avoid confusing sig-
nals and overlapping signals reaching the receivers
24, 26, 27, 28, 29, 30 or 23.

Many other forms of the invention exist each
different from the other in matters of detail only.

While the invention has been described with
reference to IR signals, there can be situations where
it is desirable to use this protocol for signals in
other frequency domains, for instance RF or a combina-
tion of different frequency domains.
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In other situations, there may also be dif-
ferent signals being transmitted by the transmitter 10

between the start signal and the stop signal 15.

In yet other forms of the invention, instead
of having the transmitter have an IR sensor to detect
the transmission or otherwise of IR signals from the
transceiver, there could be a device with the trans-
mitter and/or receiver 11 to prevent, jam or inhibit
the transmission of transmitter IR signals, and/or the
reception of IR signals by the transceiver or other
receiver components. Different systems and protocols
exist for blocking the transmission of IR signals from
the transmitter thereby to avoid overlap of IR sig-
nals.

Further, although the invention has been
described with reference to operating receiving compo-
nents in a home entertainment system, the communica-
tion system could equally be applicable to other con-
figurations and arrangements where there are different

components for control by a universal remote control.

For example, different lighting configura-
tions can be controlled in this manner. Similarly, it
is possible, in different configurations, to dispense
with the TV monitor to provide the menu for operating
the different components. The menu and its display
could be contained with or on a suitable monitor in

the transmitter or the receiver units.

The invention is to be determined solely by
the following clams.
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What Is Claimed Is:

1. A communication system comprising:

a transmitter including a device for trans-
mitting signals, a device for receiving signals, and
means for transmitting a start signal and a stop sig-
nal;

a transceiver including a device for receiv-
ing signals, and a device for transmitting transceiver
control signals; and

a sensor for sensing the transmission of
transceiver control signals by the transceiver such
that the stop signal is inhibited when the transceiver
is transmitting a signal.

2. A system as claimed in claim 1 includ-
ing at least one receiver, and wherein the transceiver

is arranged to communicate with the receiver.

3. A system as claimed in claim 2 wherein
the transceiver is arranged to receive signals from
the transmitter and is to transmit transceiver control
signals to multiple receivers, each receiver being
selected to receive a dedicated transceiver control
signal from the transceiver.

4. A system as claimed in claim 3 wherein
the receiver is selectively at least one of a VCR, TV,
stereo, laser disk, satellite dish receiver, amplifi-

er, or a tape deck.

5. A communication system as claimed in
claim 2 wherein the transmitter includes a control for
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volume, channel selection and on/off switching in a

receiver.

6. A communication system as claimed in
claim 4 wherein the transmitter includes a control for
volume, channel selection and on/off switching.

7. A communication system as claimed in
claim 1 wherein the transmitter signals are transmit-
ted as data packets, the transmitter data packets
including a start packet and a stop packet and wherein
there is a space between respective data packets, and
wherein the transceiver control signals are transmit-
ted as data packets with respective spaces between the
data packets.

8. A communication system as claimed in
claim 7 wherein, after activation to transmit a stop
packet, the sensor first senses a space between data
packets transmitted by the transceiver and then trans-

mit the stop data package.

9. A communication system as claimed in
claim 1 wherein the transmitter includes the sensor
for sensing the transmission of transceiver control

signals.

10. A communication system comprising:

a transmitter including a device for trans-
mitting IR signals, a device for receiving IR signals,
and means for transmitting a start IR signal and a

stop IR signal;
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a transceiver including a device for receiv-
ing IR signals, and for transmitting IR transceiver
control signals; and

a sensor for sensing the transmission of
transceiver control signals by the transceiver such
that the stop signal is inhibited when the transceiver
is transmitting a signal.

11. A system as claimed in claim 10 wherein
the transceiver is dedicated to receiver IR signals
from the transmitter and is adapted to transmit IR
transceiver control signals to multiple receivers,
each receiver being selected to receive a dedicated IR

transceiver control signal from the transceiver.

12. A system as claimed in claim 11 wherein
the receiver is selectively at least one of a VCR, TV,
stereo, laser disk, satellite dish receiver, amplifier
or a tape deck.

13. A communication system as claimed in
claim 12 wherein the transmitter includes a control

for volume, channel selection and on/off switching.

14. A communication system as claimed in
claim 10 wherein the transmitter signals are transmit-
ted as data packets, the transmitter data packets
including a start packet and a stop packet and wherein
there is a space between respective data packets, and
wherein the transceiver control signals are transmit-
ted as data packets with respective spaces between the
data packets.
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15. A communication system as claimed in
claim 14 wherein, after activation to transmit a stop
packet, the sensor first senses a space between data
packets transmitted by the transceiver and then trans-
mit the stop data package.

16. A communication system as claimed in

claim 10 wherein the transmitter includes the sensor.

17. A transmitter for a communication sys-
tem, the communication system including the transmit-
ter, a transceiver and a receiver, wherein the trans-
mitter comprises a device for transmitting signals, a
device for receiving signals, and means for transmit-
ting a start signal and a stop signal, and a control
for regulating, through the transceiver, the operation

of at least one receiver.

18. A transmitter as claimed in claim 17
including means for transmitting signals as IR signals
of data packets, and wherein there is a space between
respective data packets, and the control is at least
one of volume, channel selection and on/off switching

of a receiver.

19. A transmitter as claimed in claim 18
wherein the transmitter includes a sensor for sensing
transmission of the IR transceiver control signals by
the transceiver such that the stop IR signal is inhib-
ited from transmission when the transceiver is trans-

mitting an IR transceiver control signal.

20. A transmitter as claimed in claim 19
wherein the data includes a start packet and a stop
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packet and wherein there is a space between respective
data packets, and wherein the transceiver control
signals are transmitted as data packets with respec-

tive spaces between the data packets.

21. A transceiver for operation with a
communication system comprising a transmitter, a
transceiver and multiple receiver, the transceiver
comprising a device for receiving signals, including
start and stop signals, from the transmitter, and a
device for transmitting transceiver control signals to
a selected receiver of the multiple receivers such
that a stop signal from the transmitter is prevented
from impacting transceiver control signals while being

transmitted by the transceiver.

22. A transceiver as claimed in claim 21
wherein the transceiver control signals are IR data
package signals, the signals being received from the
transmitter as data packages with spaces between them,
and wherein the transceiver transmits data packages

with a respective space between them.

23. A transceiver as claimed in claim 22
wherein the receiver is selectively at least one of a
VCR, TV, stereo, laser disk, satellite dish receiver,
amplifier, or a tape deck, and the transceiver
includes means for transmitting data packages to the
multiple receivers.

24. A transceiver as claimed in claim 21
wherein the transceiver includes means to prevent the

reception of a stop signal while the transceiver
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transmits a transceiver control signal to one of the

receivers.

25. A method of communicating using a
transmitter, a transceiver and a receiver comprising:

transmitting from a transmitter a signal,
the transmitted signal from the transmitter including
a start signal and a stop signal;

receiving in the transmitter a transceiver
control signal from a transceiver;

receiving in the transceiver start signal
from the transmitter;

transmitting by the transceiver, transceiver
control signals to a selected receiver; and

the transceiver receiving a stop signal from
the transmitter, and the stop signal being received in
a manner when the transceiver is not transmitting

transceiver control signals to a receiver.

26. A method as claimed in claim 25 includ-
ing sensing in the transmitter the transmission of
transceiver control signals from the transceiver, and
delaying the transmission of the stop signal to a time
when there is no transmission of a transceiver control

signal from the transceiver.

27. A method as claimed in claim 26 wherein
receipt of a stop signal by the transceiver stops

further transmission of signals from the transceiver.

28. A method as claimed in claim 25 wherein

the signals are in an IR frequency domain.
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29. A method as claimed in claim 25 wherein
the receiver is at least one selected component in an

entertainment system.
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