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(57) ABSTRACT 

An audio System may include a plurality of Sound repro 
duction devices characterized by parameter values, a plu 
rality of audio signal Sources characterized by parameter 
values, a plurality of remote control devices, a System 
controller, constructed and arranged to wirelessly receive 
command Signals from the remote control devices and to 
wirelessly transmit parameter values of audio signal Sources 
and of Sound reproduction Sources to the remote control 
device. The remote control devices are constructed and 
arranged for wirelessly transmitting command Signals to the 
System controller and for wirelessly receiving parameter 
values and displaying parameter values. The remote control 
devices are being further constructed and arranged to trans 
mit command Signals to and receive parameter values from 
a System controller that is Separated from remote control. A 
remote control for use with the audio System illuminates 
only graphic figures corresponding to terminals to which a 
Sound reproduction device is attached; illuminates graphic 
figures corresponding to Surround Speakers only if a Selected 
Sound reproduction device is equipped for Surround Speak 
ers, and has a touch Screen which can be disabled. An audio 
System has volume adjusting circuitry which allows collec 
tive volume adjusting of different devices while maintaining 
a Volume offset, and has circuitry which allows collective 
turning on and off of Sound reproduction devices receiving 
Signals from the same signal Source. 

3 Claims, 8 Drawing Sheets 
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TRANSCEIVING REMOTE CONTROLLING 

The invention relates to audio Systems having remote 
controllers, and more particularly audio Systems having 
transceiving remote control with variable displayS. 

It is an important object of the invention to provide an 
improved remotely controllable audio System and to further 
provide improved remote controlling. 

According to an aspect of the invention, an audio System 
includes a plurality of Sound reproduction devices charac 
terized by parameter values, a plurality of audio signal 
Sources characterized by parameter values, a plurality of 
remote control devices, and a System controller, constructed 
and arranged to wirelessly receive command Signals from 
the plurality of remote control devices and to wirelessly 
transmit the parameter values of the audio Signal Sources and 
of the Sound reproduction Sources to the remote control 
devices. The remote control devices are constructed and 
arranged for wirelessly transmitting the command Signals to 
the System controller and for wirelessly receiving the param 
eter values and displaying the parameter values, and are 
further constructed and arranged to transmit the command 
Signals to and receive the parameter values from a System 
controller that is Separated from the remote control. 

In another aspect of the invention, an audio device 
includes an enclosure having a Volume of less than 60 cubic 
inches, input terminals accommodating input Signal lines 
from a plurality of audio signal Sources, output terminals 
accommodating output signal lines to a plurality of Sound 
reproduction devices, a radio tuner, enclosed by the enclo 
Sure, circuitry, enclosed by the enclosure, for Selectively 
intercoupling the input terminals and the output terminals, 
and a system controller enclosed by the enclosure, for 
wirelessly receiving control Signals from a remote control 
device and for transmitting the control Signals to the input 
terminals, the output terminals, and the radio tuner. 

In another aspect of the invention, an audio device 
includes a radio tuner; input terminals constructed and 
arranged for accommodating input Signal lines from a plu 
rality of audio signal Sources, output terminals constructed 
and arranged for accommodating output Signal lines to a 
plurality of Sound reproduction devices, a configurable 
Signal router constructed and arranged for routing Signals 
from the input terminals to the output terminals, and a 
System controller constructed and arranged for two-way 
communicating with a remote control device. The audio 
device is free of manual controls for the tuner and for 
devices coupled to the input terminals and the output ter 
minals. 

In another aspect of the invention, an audio System 
includes a System. controller, adapted to receive control 
Signals from a remote control device and to transmit the 
control Signals to a plurality of remote locations. The System 
controller includes output terminals adapted to accommo 
date intercoupling circuitry intercoupling the System con 
troller and a Sound reproduction device; and Sensors for 
providing connection Signals representative of which output 
terminals are connected to intercoupling circuitry. The 
remote control device includes illuminatable graphic figures 
corresponding to each of the terminals and illuminating 
circuitry responsive to the connection signals for illuminat 
ing only those graphic figures corresponding to output 
terminals to which intercoupling circuitry is connected. 

In another aspect of the invention, an audio System 
includes a System controller, adapted to receive control 
Signals from a remote control device and to transmit the 
control Signals to a plurality of remote locations, a Sound 
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2 
reproduction device; and Sensors to Sense if the Sound 
reproduction device includes Surround Speakers. The remote 
control device includes illuminatable graphic figures corre 
sponding to the Sound reproduction device, the illuminatable 
graphic figures including graphic figures facilitating control 
of the Surround Speakers. The remote control device also 
includes illuminating circuitry for illuminating the graphic 
figures facilitating control of Said Surround Speakers, the 
illuminating circuitry not illuminating the graphic figures 
facilitating control of the Surround Speakers if the Sound 
reproduction device does not include Surround Speakers. 

In another aspect of the invention, an audio System 
includes a plurality of audio Signal Sources, a plurality of 
Sound reproduction devices, and Volume Setting circuitry for 
independently Setting the Volume of the plurality of the 
Sound reproduction devices So that the Selected plurality of 
Sound reproduction devices may selectively have a volume 
offset. The audio System also includes a System controller, 
for Selectively coupling the audio Signal Sources and the 
plurality of Sound reproduction devices in a plurality of 
alternative configurations, the alternative configurations 
including a first configuration in which a Selected plurality 
of the Sound reproduction devices receives audio signals 
from a Selected one of the audio signal Sources and a Second 
configuration in which the each of the Selected plurality of 
the Sound reproduction devices receives audio signals from 
another of the audio signal Sources. The audio System further 
includes Volume adjusting circuitry for adjusting the Volume 
of the Selected plurality of Sound reproduction devices Such 
that the if the Selected plurality of Sound Sources is config 
ured in the first configuration the offset is maintained and 
Such that if the Selected plurality of Sound Sources is 
configured in the Second configuration, the offset is not 
maintained. 

In another aspect of the invention, an audio System 
includes a plurality of audio Signal Sources, a plurality of 
Sound reproduction devices, each having an on State and an 
off State, a System controller, for Selectively coupling the 
audio signal Sources and the plurality of Sound reproduction 
devices Such that a Selected plurality of the Sound reproduc 
tion devices can receive audio signals from a Selected one of 
the audio signal Sources, and a remote control device, for 
facilitating a user Selecting the Selected plurality of Sound 
reproduction devices and the Selected one of the audio signal 
Sources and for transmitting user Selections to the System 
controller. The remote control device includes a control for 
Switching the Sound reproduction devices from the off State 
to the on State, constructed and arranged So that the Sound 
reproduction Sources that receive audio Signals from the 
Same audio Signal Source are Switched from the off State to 
the on State simultaneously. 

In Still another aspect of the invention, a remote control 
device includes a touch Screen comprising a plurality of 
illuminatable graphic figures, command transmitting cir 
cuitry for responding to a touching of the graphic figures by 
transmitting a corresponding command, and disabling cir 
cuitry for responding to a touching of a predetermined one 
of the graphic figures by disabling the command transmit 
ting circuitry for a period of time. 

Other features, objects, and advantages will become 
apparent from the following detailed description, when read 
in connection with the accompanying drawings in which: 

FIG. 1 is a block diagram of an audio System according 
to the invention; 

FIG. 2 is a view of an enclosure for certain elements of 
the audio system of FIG. 1; 

FIGS. 3a–3c are views of a remote control device 
according to the invention; 
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FIG. 4 is a block diagram of a remote controller accord 
ing to the invention; 

FIG. 5 is a diagram of the flow of control signals and 
information in the remote controller of FIG. 4; 

FIG. 6 is a block diagram of a System controller accord 
ing to the invention; 

FIG. 7 is a diagram of the flow of control signals and 
information in the microprocessor of FIG. 6; and 

FIG. 8 is a block diagram of the flow of audio signals in 
an audio System according to the invention. 

With reference now to the drawings and more particu 
larly to FIG. 1, there is shown an audio system for use with 
a remote control device according the invention. A multi 
Zone Sound System includes a System controller 10 which is 
adapted to receive user input Signals from, and Send infor 
mation signals to, a plurality of remote control units 14. 
System controller 10 is in turn adapted to transmit control 
Signals and audio Signals to a plurality of Sound reproduction 
devices 12, which may be located in different rooms 15 in 
a house, and to transmit audio signals and control Signals to, 
and receive audio signals from, audio Signal Sources 11. 

Sound reproduction devices 12 may include devices Such 
as amplifiers and powered loudspeaker Systems. Audio 
Signal Sources 11 may include devices Such as CD players, 
DVD players, tuners, tape decks, or record playerS and/or 
the like. Coupling of the system controller 10 and sound 
reproduction devices, and between System controller 10 and 
audio Signal Sources may be by Some wireleSS means, but are 
typically coupled through electrical cabling. System con 
troller 10 may have terminals for accommodating connec 
tors for cables adapted to transmit signals to and from Sound 
reproduction devices, and may also have Sensors to detect 
which of the terminals have connectors attached to the 
terminals. The plurality of terminals for coupling to Sound 
reproduction devices enables the audio System to have 
Several Sound reproduction devices, which my be placed in 
different rooms 15 about a house. For ease of explanation, it 
is convenient to refer to each of the terminals as a “Room': 
thus “Room 1' and "Room 2’ refer to different terminals on 
the System controller, and “in Room 1” means connected to 
the terminal denoted as “Room 1’, and in Room n, where n 
is an integer, means connected to terminal "Room n' regard 
less of where the attached Sound reproduction device is 
physically placed. 

System controller 10 receives user input signals from, 
and transmits System status information to, remote control 
units 14. The elements of the audio system may be physi 
cally arranged in a variety of ways. In one arrangement, 
system controller 10 and an AM/FM tuner are included in 
one unit. 

System controller 10 is adapted to receive user input 
instructions from any one of a plurality of remote control 
units 14 and to transmit System status information to remote 
control units 14. System controller 10 is adapted to transmit 
and receive Signals to and from remote control units 14 by 
wireless methods. In one embodiment, system controller 10 
and remote control units 14 are adapted to communicate on 
radio frequencies, thereby allowing communications with 
remote control units which are in a different room from 
system controller 10 without the need for a second system 
controller, and additionally enabling remote control units to 
be moved from room to room. The Sound system typically 
includes a single System controller 10 and may include 
Several remote control units 14, thereby allowing each Sound 
reproduction device and each Sound reproduction device to 
be controlled from several remote control units. 

System controller 10 is adapted to configure the System, 
that is, to Selectively couple audio signal Sources and Sound 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
reproduction devices according to user instructions. Sound 
reproduction devices may receive audio signals from any of 
the audio signal Sources, and the Signal from each audio 
Signal Source may be routed to more than one Sound repro 
duction device. So, for example, a Sound reproduction 
device in room 1 can “select,” that is, receive audio signal 
Sources from, any audio signal Source attached to System 
controller 10. Sound reproduction devices in different rooms 
may “share” the same Source, that is, Select the same Source. 
A Source being Shared by multiple rooms may be "synchro 
nized” in Some aspects, So, for example, changing the 
Volume in one room also changes the Volume in another 
room. The Volume may be designated using an arbitrary 
Scale. So, for example, a Volume Setting of Zero may be used 
to designate a threshold of audibility, and a volume Setting 
of 100 may be used to designate the maximum volume 
Setting. 

Referring to FIG. 2, there is shown an embodiment of an 
enclosure 30 for enclosing system controller 10 and an 
AM/FM tuner. Enclosure 30 has terminals for accommodat 
ing connections to audio signal Sources, Such as tape players, 
the audio portion of audio/video Sources Such as cable 
television, broadcast television, Satellite television, DVD 
players, VCRS, and/or the like. Terminals are arranged in 
pairs, with one input 32R for a right channel input, and a 
Second input 32L for a left channel input. Each pair of 
terminals is adapted to receive a two channel Signal from an 
audio signal source 11 of FIG.1. In this embodiment, there 
are four pairs of input terminals, designated “Aux”, “Vid 1’, 
“Vid 2', and “Tape In”. Enclosure 30 may also include a 
terminal 34 for a CD player, with the terminal arranged to 
accommodate a cable that transmits the audio Signal from 
the CD player to the System controller, power from the 
System control unit to the CD player, and control and 
information signals between system controller 10 and the 
CD player. The enclosure is Small, having a Volume of about 
55 cubic inches, typically about 7.4" wide by 3.5" deep by 
2.125" high, and has no external controls or displays, the 
enclosure may have on it a mechanical pushbutton 36, which 
may send a signal to remote control devices 14 which causes 
them to emit an audible Signal, allowing a user to locate a 
remote control device. Enclosure 30 also has terminals 35 
which accommodate connectors to Sound reproduction 
devices 12. As mentioned in the discussion of FIG. 1, 
terminals 35 may include sensors which determine whether 
a connector is engaged in each of terminals 35. Additional 
terminals may include an input 33 for an FM signal; an input 
39 for an AM signal; a pair of outputs 41L, 41R, for 
outputting to an external recording device, Such as a tape 
recorder; and a data/test port 43. The Small size, the lack 
components that need to be seen (Such as displayS) or 
physically accessed (such as displays or CD players), and 
the use of a nonoptical transmission mode, Such as RF, 
between the remote control units 14 and the System con 
troller 10, facilitate placing enclosure 30 in any convenient 
location, even one that is concealed from the listener, even 
in a different room. Additionally, enclosure 30 can be placed 
in any orientation. 

Referring now to FIG. 3a, there is shown an example of 
a user interface Screen 20 of a remote control unit 14. User 
interface Screen 20 includes an indicator area 22 that is used 
to indicate current parameter values of a user Selected 
device. The remainder of the screen may be employed by the 
user to transmit commands to System controller 10. Indicator 
area 22 typically consists of LCD Segments that may be 
Selectively energized So that they are visible (hereinafter 
“illuminated”) So that the set of Segments can be used to 
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form a variety of different alphanumeric characters, depend 
ing on the device the user is controlling. So, for example, the 
LCD segments used to form “FM” in FIG. 3b (the user 
interface screen when the user is controlling the FM tuner) 
are used to form “CD”. in FIG. 3c (the user interface screen 
when the user is controlling a CD player). The command 
input area 23 of the Screen may also contain Similar LCD 
Segments, or mechanical pushbuttons, or, as in FIG.3a, LCD 
characters that are fixed graphic figures that can be energized 
So that the fixed graphic figures are visible (hereinafter 
“illuminated”). If the command input portion of the screen 
contains fixed graphic figures, there may be circuitry that 
allows Selective illumination of the graphic figures and 
which causes the command input area to act as a "touch 
Screen” device, that is, to react to preSSure on a portion of the 
Screen as if a mechanical pushbutton had been pushed. In 
this disclosure “push” and “keys” or “buttons' are use to 
indicate applying pressure to a Selected portion of the Screen. 
To increase contrast between the LCD Segments and blank 
portions of the Screen, the Screen may be backlit. 

Parameter values displayed in indicator area 22 are 
dependent on the device that is Selected. For example, if the 
Selected device is a tuner, the parameters displayed may be 
the band and the tuning frequency. If the Selected device is 
a CD player, the parameters displayed may be the disc 
number and the track. Parameters not relevant to a device are 
not displayed. 

The audio device being controlled can be selected by the 
user by pressing a graphic figure in the command input area 
of Screen. So, for example, the user can issue commands to 
a audio signal Source by pressing the appropriate “Source' 
graphic figure in the on the Screen (for example, in FIG. 3a, 
the “FM”, “AM”, “CD”, “Video 1”, “Video 2", and “TAPE" 
graphic figures). Once a Source has been Selected, only 
graphic figures representing commands that pertain to that 
Source are illuminated, and information concerning that 
Source is displayed in the indicator area 22. The user can 
issue commands to a room or combination of rooms by 
Selecting the room or combination of rooms by pressing the 
“Room' graphic figure, which toggles through all rooms 
(the A, B, C, D, graphic figures in indicator area 22) and 
combination of rooms which have Sound reproduction 
devices 22 connected to them. Once the Sound reproduction 
device (or combination of rooms) has been selected, only 
graphic figures representing commands appropriate to the 
Sound reproduction device or devices in that room or com 
bination of rooms are displayed, and information concerning 
the Sound reproduction device is displayed in indicator area 
22. 

If two or more rooms are sharing a device, the user can 
Select each room individually, or both rooms collectively. 
This allows Some adjustments to be made to each Sound 
reproduction device individually, or both Sound reproduc 
tion devices collectively. For example, the Volume can be Set 
individually, or adjusted collectively. If the volume is 
changed collectively, all rooms are adjusted accordingly 
from their starting position, and any offset between the 
rooms is remembered. If the volume of the displayed room 
is adjusted Such that one of the non-displayed rooms reaches 
a maximum or minimum, the offset is remembered, and 
when the Volume of the displayed room is adjusted Such that 
the non-displayed room is back in range, then the Volume in 
the non-displayed room will resume changing, and the offset 
between the rooms is maintained. For example if room A is 
the displayed room and the Volume of the Sound reproduc 
tion device in room A is 50, and room B is not displayed and 
the volume of the Sound reproduction device in room B is 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
80, there is a 30 offset between the rooms. If the volume of 
the Sound reproduction device in room A is adjusted upward, 
the Volume of B is adjusted upward also, maintaining the 30 
offset. If the volume of B reaches 100 (the maximum 
Volume), the Volume will not be adjusted upward any more. 
If the volume of the sound reproduction device in room A is 
adjusted downward, the Volume of the Sound reproduction 
device in room B will remain at 100 until the volume of the 
Sound reproduction device in room A is at 70, and any 
continued reduction in the Volume of the Sound reproduction 
device in room A will also reduce the volume of the Sound 
reproduction device in room B so that the 30 offset between 
the rooms is maintained. 

In addition to only displaying graphic figures represent 
ing commands appropriate to a Sound reproduction device or 
Signal Source, the remote control device may display only 
graphical figures that represent commands that are appro 
priate to certain configurations of audio devices. If there is 
no device attached to a terminal, then the graphical figures 
pertaining to the room representing that terminal may not be 
displayed. The audio System may include logic to deter 
mined if Surround Speakers in a multi-channels Sound repro 
duction device are connected, and if the Surround Speakers 
are not connected, the graphical figures pertaining to Sur 
round Speaker adjustment may not be displayed. 

When the “Clean Screen” graphic FIG. 40 of FIG.3a is 
pressed, “clean Screen” mode is activated. In clean Screen 
mode, all keys are disabled, So that no commands can be 
entered for a predetermined period of time, Such as 20 
Seconds. Clean Screen mode enables a user to clean the 
Screen without requiring an off-screen button to disable the 
keys, an off-screen button to turn the remote control unit off, 
or Some other means to disable or turn off the remote control 
button, Such as removing batteries. Additional features of 
clean Screen mode may include indicating the time remain 
ing in the predetermined period of time in the indicator area 
22, and emphasizing time remaining when the time remain 
ing is very short, for example causing the timer remaining to 
blink when the time remaining reaches five Seconds, not 
illuminating any graphic figures except the “clean Screen' 
graphic figure, illuminating a message that indicates that the 
keys are disabled to allow cleaning, and preventing acci 
dental launches of clean Screen mode by requiring the user 
to affirm intention to enter clean Screen mode by touching a 
“yes” 42 or “no' 44 graphical figure. 

Referring to FIG. 4, there is shown a block diagram of 
remote control unit 14. Microprocessor 50 is coupled to 
display 52, touchscreen 54, radio data link (RDL) 56, 
piezoelectric buzzer 60, electro-luminescent backlight 62, 
test access port (TAP) 63, RAM 64, and non-volatile 
memory 66. RDL 56 transmits signals to, receives signals 
from, system controller 10 (not shown in this view). 

Display 52, responsive to instructions from microproces 
Sor 50, Selectively illuminates graphical figures on display 
Screen as shown in FIGS. 3a–3c and described in the 
corresponding Section of the disclosure. Touchscreen 54 
responds to pressure from a user touch by transmitting to 
microprocessor 50 the location that was touched, and micro 
processor interprets the location by issuing a command. If 
the command affects a System component other than remote 
control device 14, it is transmitted to system controller 10 of 
FIG. 1 through RDL 56. Microprocessor 50 also controls 
piezoelectric buzzer 60, to provide auditory feedback to a 
listener, and electro-luminescent backlight 62. 

Referring to FIG. 5, there is shown the logical arrange 
ment of the control and information flow of microprocessor 
50. Control and information flow are controlled. by software 
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system 70, which includes a plurality of device drivers 73 
and operating system 71. Device drivers perform one or both 
of two functions. They receive information from a module of 
the operating System and transform the information into a 
form uSable by an associated device; and they receive 
information from the device and transform the information 
into a form usable by the operating System. Drivers are 
typically implemented in Software. Operating System 71 
includes Screen manager module 72, touchscreen manager 
module 74, test access port manager 75, message manager 
module 76, scheduler module 78, all of which may be 
implemented in Software. Modules 72, 74, 76, and 78 read 
and write to RAM 64 through memory manager 80. Sched 
uler module 78 also accesses timing information from timers 
62. Touchscreen manager module 74 eXchanges information 
with Screen manager 72 and message manager 76. 

Operating system 71 stores in RAM 64 a number of state 
variables. State variables may include whether a device is 
coupled to each of the terminals 32 (of FIG. 2) of the system 
controller 10 (of FIG. 1); if a device is coupled to one of the 
terminals 32, whether the device includes Surround Speak 
ers, which Sound reproduction devices 12 receive audio 
signals from which audio signal sources 11 (of FIG. 1); the 
Volumes of the Sound reproduction Sources, whether the 
Sound reproduction Sources are on or off, whether the 
touchscreen is enabled or disabled, and other information 
that may be desired. State variables may be changed when 
a command is issued by a user touching touchscreen 54, or 
when the remote control device receives update information 
from system controller 10 (of FIG. 1) through RDL 56. 
Non-volatile memory may be used to store information 
necessary to start up of the operating System if the remote 
control device loses power, or information that may be 
desirable to preserve if the device loses power, Such as 
extensive CD play lists. 

Referring to FIG. 6, there is shown a block diagram of 
system controller 10. Microprocessor 50' is coupled to radio 
data link (RDL) 56", RAM 64", non-volatile memory 66", test 
access port 63', CD player 82, tuner 84, volume controller 
and multiplexers 86, and room connectors 88. Volume 
controller and multiplexers 86 and room connectors 88 each 
have a plurality, in this case four, of outputs corresponding 
to the terminals 35 of FIG. 2. 

Based on user inputs received from remote control unit 
14 at RDL 56, microprocessor 50' issues commands to CD 
player 82, tuner 84, and to attached Sound reproduction 
devices 12 of FIG. 1 through terminals 35 of and volume 
controller and multiplexers 86, and room connectors 88. 

Terminals 35 are adapted to transmit signals from both 
room connectors 88 and volume controller and multiplexer 
86 because the terminals are adapted to accommodate multi 
pin connectors, So there are multiple signal paths between 
system controller 10 and sound reproduction devices 12. 

Referring to FIG. 7, there is shown the logical arrange 
ment of the control and information flow of microprocessor 
50'. Control and information flow are controlled by software 
system 70', which includes a plurality of device drivers 73' 
and operating System 71". Device drivers perform one or 
both of two functions. They receive information from a 
module of the operating System and transform the informa 
tion into a form usable by an associated device; and they 
receive information from the associated device and trans 
form the information into a form uSable by the operating 
System. Drivers are typically implemented in Software. 
Driver for volume controller and multiplexer 86 may use the 
“IIC protocol, which is a popular protocol for controlling 
devices of this type. Operating System 71 includes tuner 
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manager module 92, CD manager module 94, volume man 
ager 96, mute manager module 98, Source manager module 
100, message manager module 76', scheduler module 78', all 
of which may be implemented in Software. 

In operation, message manager module 76' receives a 
command from remote control unit 14 through RDL 56'. 
Message manager module 76' routes the message to the 
appropriate other modules (92, 94, 96, 98, 100) to execute 
the command. If the execution of the command results in the 
change of a State variable, then the message manager 
changes, through memory manager 80', the value of the State 
variable that is stored in RAM 64'. Examples of state 
variables are discussed above, in the discussion of FIG. 5. In 
order to ensure that values of state variables store in RAM 
64' are identical to values of state variables stored in RAM 
64 of remote control unit 14, message manager 76' may 
transmit a message through RDL 56' to remote control units 
whenever the value of a State variable changed, and may also 
periodically transmit the values of State variables in the 
event that a previous transmission was not received by one 
of the remote control devices 14. 

Referring now to FIG. 8, there is shown a block diagram 
illustrating the flow of audio signals. Multiplexer and vol 
ume control 86 has inputs from audio signal Sources 
(represented in this view as a single input 32 corresponding 
to paired terminals 32L and 32R of FIG. 2), an audio signal 
input 34 from a CD player, and an input 102 from the tuner 
12 of FIG.1. Multiplexer and volume control 86 has outputs 
corresponding to terminals 35 of FIG. 2. Based on control 
Signals resulting from operation of Source manager module 
100 of operating system 71", transmitted through driver 73', 
multiplexer and volume control 86 selectively routs audio 
Signals received at inputs 32, 34, and 102 to terminals 35. 
Output terminals 35 may be adapted to accommodate mul 
tiple signal lines So that control and information signals (as 
discussed above in the discussion of FIG. 7) and audio 
Signals may all be transmitted through the same terminal. 
Driver 73' for the room connectors 88 contains logic that 
detects in So-called "Smart” speakers the presence of Sur 
round Speakers. Examples of "Smart” speakers are the 
AcoustimaSSE) loudspeakers commercially available from 
the Bose Corporation of Framingham, Mass. 

Other embodiments are within the claims. 
What is claimed is: 
1. A remote control device, comprising: 
a touch Screen comprising a plurality of illuminatable 

graphic figures, 
command transmitting circuitry for responding to a touch 

ing of Said graphic figures by transmitting a corre 
Sponding command, 

disabling circuitry, for responding to a touching of a 
predetermined one of Said graphic figures by disabling 
Said command transmitting circuitry for a period of 
time. 

2. A remote control device, comprising: 
a touch Screen comprising a plurality of illuminatable 

graphic figures, 
command transmitting circuitry for responding to a touch 

ing of Said graphic figures by transmitting a corre 
Sponding command, 

disabling circuitry, for responding to a touching of a 
predetermined one of Said graphic figures by disabling 
Said command transmitting circuitry for a period of 
time and, 

further comprising blanking circuitry for responding to 
Said touching of Said predetermined one of Said graphic 
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figures by blanking a portion of Said touch Screen for disabling circuitry, for responding to a touching of a 
Said period of time. predetermined one of Said graphic figures by disabling 

3. A remote control device, comprising: Said command transmitting circuitry for a period of 
a touch Screen comprising a plurality of illuminatable time, and 

graphic figures, 5 further comprising display circuitry for displaying the 
command transmitting circuitry for responding to a touch- remaining portion of Said period of time. 

ing of Said graphic figures by transmitting a corre 
Sponding command, k . . . . 
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