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MULTI-LINE TELEPHONE WITH INPUT/
OUTPUT MIXING AND AUDIO CONTROL

This patent application is a divisional of U.S. patent
application Ser. No. 09/268,538, filed Mar. 15, 1999, for
which priority is claimed. The parent application is incor-
porated herein by reference in its entirety. The parent appli-
cation claims the benefit of U.S. Provisional Application No.
60/114,555 filed on Dec. 31, 1998.

FIELD OF THE INVENTION

The present invention relates to telephone systems pro-
viding multiple party calling and more particularly to a
multi-line calling telephone system capable of selectively
controlling the interconnectivity and audio characteristics of
each individual active telephone line.

BACKGROUND OF THE INVENTION

Conference and multi-person calling have become
increasingly popular and common calling techniques for
businesses as well as individual subscribers. These multi-
line calling techniques allow multiple callers to be con-
nected to each other thereby allowing the callers to com-
municate with each other. The user may couple two or more
telephone lines such that the user and the parties associated
with the respective telephone lines may communicate with
each other in a conference call. Alternatively, the user may
place multiple calls and communicate with each of the called
parties without allowing the called parties to communicate
with each other. A telephone party may be conferenced or
simultaneously coupled to multiple parties within a multi-
line telephone or even an ordinary telephone. In a multi-line
telephone, a plurality of telephone lines may be coupled to
a single multi-line telephone unit. The user may select the
particular telephone line from which to place a call or the
particular line to answer an incoming call; alternatively, the
multi-line telephone may automatically select the lines.

The multiple party calling concept may also be imple-
mented within multi-media communication systems. For
example, U.S. Pat. No. 5,195,086 discloses a multiple call
control method in a multimedia conferencing system where
each call may comprise one or more channels. Such systems
allow multiple parties to communicate over voice, video and
data lines.

These conferencing and multi-line systems, however, are
limiting in a variety of respects. For instance, these systems
have a limited ability to control the interconnectivity
between the parties in a multi-party call. As a result, these
systems cannot handle a number of functions that the calling
party may seek in a multi-line telephone system. For
example, in the case where a calling party is conferenced
with one or more conferenced parties, the calling party may
seek to conference in a secret advisor to the call such that the
secret advisor may hear the entire conversation, and advise
the calling party without the secret advisor being heard by
the other conferenced parties. Alternatively, if the calling
party is on hold by the first called party, the calling party
may seek to place other calls while on hold while not having
the two calls conferenced together, yet continue to listen to
the held call. The calling party may wish to independently
monitor the line in which he/she is on hold while engaging
in a discussion with the other called parties. In yet another
example, the calling party may seek to make a plurality of
non-conferenced calls and broadcast one or more messages,
or simultaneously listen to all of the parties. Present systems
are unable to provide the user with these and other such finer
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call control features that can greatly enhance the function-
ality of the system

The conferencing and multi-line systems of the prior art
are also limiting in that they are unable to control one or
more audio characteristics of each individual line. Often,
during a conference call, one party is calling through a bad
telephone connection or the party is using a weak telephone
receiver. This affects the conference call as this party is
barely heard by the other parties to the conference call.
Further, in the case of a half-duplex conferencing system,
the party having the bad connection may not be able to
interrupt when others are talking or even if there is back-
ground noise. Alternatively, where a party’s line has a lot of
noise (such as in the case where the party is using a cellular
phone), it may be desirable to reduce the volume or noise
level from that party. In other call conferencing situations,
the user may desire that the volume of one line be different
than that of another line and also to re-adjust the connection
mode. For example, in the case where the user is on hold on
a first line and that line is playing background music, the
calling party may wish to decrease the volume of that line
while he/she continues discussions with another confer-
enced party on a second line. When the party from the first
line returns, the calling party may then wish to re-adjust the
volume of the first line relative to the second line. Telephone
sets generally have volume control but this control merely
adjusts the overall volume output from the telephone
speaker. Such telephone sets are incapable of selectively
distinguishing between the telephone lines to control the
relative volume of each individual line or other audio
characteristics of the line such as noise, bass, treble, etc.

Consequently, there remains a need in the art to provide
a multi-line telephone system capable of providing enhanced
interconnectivity control and selective control of one or
more audio characteristics for each of the active telephone
lines.

SUMMARY OF THE INVENTION

The present invention is directed to solving these and
other problems and disadvantages of the prior art. The
present invention is a method and apparatus for selectively
controlling the interconnectivity and one or more audio
characteristics of one or more active telephone lines during
a conference or multi-line call. A bridge or a call connection
control may be implemented to provide selective call con-
nection for each telephone call. The user may thereby
control the interconnectivity of each party to the user and to
the other parties to the conference or multi-line call. An
audio controller may also be implemented within a multi-
line telephone or at a telephony switch. The call connection
control or the audio control may be implemented within the
telephone network such as a switch or locally at the tele-
phone unit. The user may provide the desired interconnec-
tivity or audio parameters for the multi party call using a
user interface. Optionally, the audio controller may process
the audio signals of the conferenced telephone lines and
intelligently adjust one or more audio characteristics of the
audio signals.

Further details and features of the present invention may
be understood from a careful reading of the detailed descrip-
tion thereof which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a multi-line telephone
system in accordance with a preferred embodiment of the
present invention as implemented within a communications
network;
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FIG. 2 is a schematic diagram of a multi-line telephone
system implemented within a communications network in
accordance with another preferred embodiment of the
present invention;

FIG. 3 shows a preferred embodiment of a user interface
of a multi-line telephone system in accordance with the
present invention;

FIG. 4 shows another preferred embodiment of a user
interface of a multi-line telephone system in accordance
with the present invention;

FIG. 5 is a schematic block diagram of a telephone system
in accordance with the present invention; and

FIGS. 6-12 are illustrations of exemplary multi-line call
connections that may be made in accordance with the
present invention.

DETAILED DESCRIPTION

FIG. 1 is a schematic diagram of a multi-line telephone
system 105 in accordance with a preferred embodiment of
the present invention as implemented within a communica-
tions network. The multi-line telephone system 105 includes
a multi-line telephone 110 coupled to one or more telephone
lines 121 and 122. The multi-line telephone 110 may have
two or more telephone lines which may be separate tele-
phone lines or may be fewer lines that are multiplexed to
provide functionality for a greater number of telephone
lines. The multi-line telephone system further includes an
audio controller 115 (discussed in further detail herein) for
each of the telephone lines 121 and 122 associated with
multi-line telephone 110. Multi-line telephone system 105 is
coupled to a central office 120 of a standard public telephony
network 125. Other or additional switching systems may be
utilized to couple multi-line telephone 110 to network 125,
including, but not limited to, a Private Branch Exchange
(PBX). Multi-line telephone system 105 is capable of plac-
ing calls to or receiving calls from two or more calling
parties at telephones 130 and 135 and conferencing the two
or more calls. A conference call allows a user at multi-line
telephone 110 and parties at telephone 130 and 135 to
communicate with each other. Typically, the three confer-
enced parties communicate with each other by voice or
audio signals. Multi-line telephone system 105 may be
implemented within a multi-media system capable of audio,
video and data communications. In this case, a conference
call allows the conferenced parties to communicate by
audio, video and data signals.

Advantageously, in accordance with this embodiment of
the present invention, multi-line telephone system 105
includes one or more audio controllers 115 that allow the
user to selectively adjust one or more characteristics of the
audio signal received and transmitted by multi-line tele-
phone 110 over one or more of the telephone lines 121 and
122. Audio controller 115 independently or collectively
adjusts parameters of the incoming and outgoing signal of
the telephone line associated with the particular audio con-
troller 115. Audio controller 115 may take the form of any
device including, but not limited to, electrical, mechanical,
optical or any the amplitude of the incoming voice signal
delivered to multi-line telephone by that telephone line. For
example, audio controller 115 may include an attenuator, an
electrical filter and/or a multiplier. Audio controller 115 may
control any number of audio characteristics including, for
example and without limitation, peak volume, average
volume, average dB, noise level, bass and treble. Those
skilled in the art will appreciate that audio controller 115
may incorporate any number of techniques known in the art
to adjust any of these and other audio characteristics.
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Multi-line telephone system 105 may incorporate an
audio controller 115 for each telephone line, as shown in
FIG. 1, and/or may implement a single master audio con-
troller 115 capable of controlling the voice signal amplitude
of all associated telephone lines. Under the latter
embodiment, single audio controller 115 may include a
switch to select the telephone line for which to control.

FIG. 2 is a schematic diagram of a multi-line telephone
system implemented within a communications network in
accordance with another preferred embodiment of the
present invention. Under this embodiment, a central office or
switch 220 includes one or more audio controllers 215.
Under this embodiment, audio controller 215 may be asso-
ciated with an individual telephone line or may control audio
signal amplitudes of a plurality of telephone lines. Audio
controller 115 is preferably still controlled by the telephone
customer. Advantageously under this embodiment, a multi-
line telephone having the hardware to practice the present
invention would not be required, but rather a standard
multi-line telephone would suffice. The audio characteristics
of each telephone line may be controlled by the user
providing control signals to switch 220. For example, the
user may use the telephone keypad, or voice instructions, to
provide instructions to increase or decrease the relative
volume of any given telephone line. Alternatively, a local
controller 217 having a user interface may be provided to
generate control signals for audio controller 215. Local
controller 217 may be a separate component coupled
between multi-line telephone 110 and switch 220 and may
optionally be installed within a customer’s proprietary net-
work. In yet another embodiment, local controller 217 may
be part of multi-line telephone 110. ISDN, SS7, proprietary
or any other signaling technique may be used to deliver
control signals from multi-line telephone 110 or local con-
troller 217 to audio controller 215 of switch 220.

FIG. 4 shows an exemplary user interface 400 of a
multi-line telephone system in accordance with one pre-
ferred embodiment of the present invention. As shown in
this figure, interface 400 is capable of connecting to five
telephone lines and capable of selectively establishing the
connectivity and/or audio characteristics of each line. Inter-
face 400 illustrates a user interface for achieving the func-
tionality of the present invention and includes a number of
controls that are grouped in columns by functionality and in
rows according to the telephone line. Interface 400 includes
a telephone line column 410 indicating the telephone line.
Telephone line column 410 may have a display for each
telephone line to identify the party or telephone number
associated with that line. Such a display may be utilized in
conjunction with a callerID subscriber service such as is
commonly available. An activity column 405 having a light
emitting diode (LED)-type device in association with each
telephone line may be used to indicate whether a particular
telephone line is active. Interface 400 of FIG. 4 includes
another group of columns to selectively monitor and control
the signaling received by the user from each of the parties.
A sound column 415 having a light emitting diode (LED)-
type device in association with each telephone line may be
used to indicate whether the party associated with that
telephone line is speaking. Sound column 415 may also be
a bar display and/or may have some memory capability to
display historical sound characteristics, similar to the hori-
zontal bar display that is found in audio equipment such as
stereos.

Advantageously, this memory capability allows the user
to identify the telephone line from which an audio signal
originated in case the user happened to look away from the
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user interface while the audio signal was being delivered.
This feature also allows the user to identify the source of the
audio signal in the event that the user is monitoring a
plurality of telephone lines. An input audio signal column
420 similar to that of FIG. 3 (discussed below) may be used
to selectively adjust the audio characteristic(s) of each of the
incoming telephone lines. Audio control is preferably imple-
mented with an electronic control system such that the reset
functionality (discussed herein) may be utilized. Further, an
input mute column 425 is shown to prevent the signaling
from any of the incoming callers from being received by the
user. The user may mute a parry by depressing the mute
button corresponding to the party. When a muted party is
talking the sound indicator of sound column 415 would light
up such that the user is informed that the muted party is
speaking. The user may then start receiving signaling from
the muted party by depressing again the mute button corre-
sponding to the muted party.

Interface 400 also includes another group of columns to
selectively control the output signaling to each of the parties.
An output mute column 435 is provided to selectively
prevent any signaling to be sent to the corresponding party
to the telephone call. Similarly, an output audio signal
column 430 selectively adjusts the audio parameters of the
signaling to be delivered to the corresponding party.

Abridge input column 440 is utilized to allow the user to
control whether the output of the corresponding party is
delivered to the user via a bridge. If a bridge is not used
(preferably the default), the output signal from the corre-
sponding party may be delivered directly to the user.
Otherwise, the output signal is delivered to the bridge which
combines the signal with the other received signals. A bridge
output column 442 is utilized to control whether the output
from the bridge is to be delivered to the corresponding party.
If the bridge is not used, the signal from the user is delivered
directly to the corresponding party. Otherwise, the corre-
sponding party receives the output signal from the bridge:
As preferred, the user may simultancously engage in a
bridged call as well as a non-bridged call. Bridging is
discussed in further detail below. User interface 400 also
includes a group of interfaces to control various overall
parameters of the telephone call. A reset button 445 may be
utilized to reset the parameters adjusted in columns 415435
and buttons 450460 to their respective default values.
Interface also includes a group of master controls. A master
speaker mute control 455 and speaker volume control 453
may be utilized to mute or adjust the volume of the overall
signal output from the telephone speaker. Further, a master
microphone mute control 450 and microphone volume con-
trol 447 may be utilized to mute or adjust the volume of the
overall signal output from the telephone to each of the
parties to the call. Advantageously, the user may mute or
adjust volume without interrupting the settings of each
telephone line. An automatic gain control (AGC) 460 may
be utilized to automatically adjust the relative volumes of
each of the incoming and outgoing signals.

It is appreciated that any number of user interfaces may be
utilized to practice the present invention. For example, in the
case where more than one bridge is implemented, a user
interface in the form of a matrix may be implemented
identifying the telephone lines associated with each bridge.
The columns may represent each bridge and the rows may
reflect the telephone lines. Other variations of the matrix
may exist such as for example, where the columns represent
input lines and the rows represent output lines. Alternatively,
the user interface may allow the user to select the bridge to
display as to which lines are coupled to that bridge.
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Advantageously, this embodiment of FIG. 4 provides the
user with interconnectivity control for each active telephone
line of a multi-line call. The features of this embodiment of
the present invention may be conceptualized by FIG. §,
which is a schematic illustration of an overall telephone
system connecting a user and one or more calling parties.
Telephone system 500 couples a user 501 to one or more
parties 502-504. The system 500 has a speaker 505 and
microphone 510 coupled to user 501 and controlled by
master audio controllers 525 and 526 (elements 447—455 of
FIG. 4) respectively. Controller 525 mixes all lines of
bridged calls and/or non-bridged calls. Controller 526 dis-
tributes the audio output to the bridges and/or to each of the
non-bridged calls. An echo feedback canceler 515 is pref-
erably coupled to audio controllers 525 and 526 and micro-
phone 510 to cancel out any unwanted echoes and feedback.
Bridge 520 couples the user 501 to parties 502-504 over
telephone system 500. Party 502 is coupled to input audio
controller 5304 (elements 420 and 425 of FIG. 4) and output
audio controller 5300 (elements 430 and 435 of 1 FIG. 4)
which may disconnect (X), mute (O), attenuate (-), amplify
(+) (shown in Figure as +OX), or otherwise process audio
characteristics of the signal in accordance with the user’s
settings. Each other party 503 and 504 is coupled to system
500 in a similar manner. A bridge 520 is utilized to confer-
ence parties 502—504 selectively among each other and/or to
user 501. Input signals to bridge 520 are combined into a
single output signal to provide selective conferencing
between parties 502-504 selectively among each other and/
or user 501. Bridge 520 may be part of the telephone unit,
a switch and/or a third party proprietary device. Presently
available hardware may be utilized to implement the fea-
tures and functions of bridge 520. User 501 may selectively
establish the type of connection with parties 502-504.
Particularly, signals from parties 502-504 may be directly
delivered to user 501 or may be delivered via bridge 520.
Similarly, signals to parties 502—504 may be directly deliv-
ered to parties 502—-504 or may be delivered via bridge 520.

User 501 may thereby selectively control various call
parameters for each of the called parties using interface 400
of FIG. 4. These call parameters include, but are not limited
to, input audio control for each telephone line, output audio
control for each telephone line, overall volume control, mute
control for each telephone line, and connection control
between one telephone line and the other telephone lines.
FIG. 6 illustrates one example where party 502 is a secret
advisor capable of listening to the conversation between
party 503 and user 501. Party 502 may also speak to only
user 501. This situation may be implemented by coupling
the output and input of party 503 to bridge 520. Signaling
from party 502 is directly delivered to user 501. Signaling to
party 502 is delivered from bridge 520. User 501 is coupled
to receive signals from bridge 520 and directly from party
502. Output signals from user 501 are delivered to bridge
520. Party 502 may thereby privately listen to the conver-
sation between user 501 and party 503 and concurrently still
speak to user 501 during the call. This call situation may also
be established without bridge 520 as shown in FIG. 7. As
shown in FIG. 8, party 502 may also be coupled such that it
is only privately listening to the conversation between user
501 and party 503. Similarly, as shown in FIG. 9, party 502
may also be coupled such that it is only speaking to user 501
while user 501 is engaged in a call with party 503. As shown
in FIG. 10, user 501 may have two simultaneous, non-
conferenced calls to parties 502 and 503, known as a
dispatcher-type function. FIG. 11 shows an example where
user 501 may monitor a plurality of parties 502-504. FIG. 12
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is an example where user 501 may broadcast a message to
a plurality of parties 502-504. These call situations are
merely examples of the numerous types of call arrangements
that may be established with the present invention. The
bridge may also be implemented within a connection con-
troller which may be in the form of a microprocessor to
provide the control of the connection parameters to each of
the parties as discussed herein. Other hardware and/or
software means may also be implemented to perform the
functions of the bridge.

FIG. 3 shows another exemplary user interface 300 of a
multi-line telephone system in accordance with another
preferred embodiment of the present invention. As shown,
this user interface 300 is capable of connecting to five
telephone lines. User interface 300 may be implemented
within the multi-line telephone itself or as a separate com-
ponent coupling the telephone lines with the multi-line
telephone. User interface 300 includes a row of controls for
each telephone line coupled to the telephone. Each row
includes a line selection button 305, an audio control 310,
and a mute button 315. Line selection button 305 preferably
allows the user to select which lines are to be conferenced.
In accordance with the present invention, audio control 310
allows the user to selectively adjust the audio signal param-
eters received by the corresponding telephone line. Mute
button 315 allows the user to mute the telephone line so that
the associated calling party does not receive any voice
signals. Those skilled in the art will appreciate that any
number of user interfaces could be implemented and are
meant to be within the spirit and scope of the present
invention. For example, in the implementation of a multi-
media conferencing system (such as that disclosed in U.S.
Pat. No. 5,195,086), the user-interface may be in the form of
a Windows-based Graphical User Interface (GUI).

In yet another embodiment, audio controller 115 of 215
(of FIG. 1 or 2) may be an intelligent controller capable of
automatically adjusting the relative audio characteristics of
the conferenced lines. In this embodiment, intelligent audio
controller 115 or 215 may include a digital signal processor
(DSP), a microprocessor or other circuitry appropriate to
monitor the voice signals of each active line for background
noise or music. Audio signal parameters of the telephone
lines could thereby be adjusted to compensate for the
unwanted noise. Additionally, or in the alternative, intelli-
gent audio controller 115 or 215 may monitor the voice
signals of each active telephone line to compare various
audio characteristics. Intelligent audio controller 115 or 215
may thereby automatically adjust the audio signal param-
eters of each telephone lines such that the voice signals have
relatively similar audio characteristics as perceived by the
human ear.

Those skilled in the art will appreciate that the present
invention may be implemented within any variety of com-
munications systems where voice signaling is utilized. For
example, the present invention may be implemented within
any multi-media conferencing system to selectively control
the voice signal amplitude of each of the conferenced
callers. An example of such a multi-media system may be
that disclosed in U.S. Pat. No. 5,195,086 entitled “Multiple
Call Control Method in a Multimedia Conferencing System”™
and assigned to AT&T Bell Laboratories, incorporated
herein by reference.

The present invention is provided by way of description
of one embodiment. The principles of the invention may be
extended to provide selective control of voice signals for any
number of telecommunications related services such as
Internet services, television/video/data conferencing ser-
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vices and the like. The present invention may also be
implemented within a private, local and/or long distance
communications network. The scope of the invention should
only be deemed limited by the claims which follow.

I claim:

1. A multi-line telephone system comprising:

(a) at least one coupling means to connect the multi-line
telephone system to at least two telephone lines to
receive and transmit signals associated with each of the
telephone lines;

(b) a user interface associated with the multi-line tele-
phone system to allow a user to selectively control at
least one call connection parameter for each of at least
two active telephone lines, wherein the call connection
parameter for each active telephone call is selected
from the group consisting of input audio control, output
audio control, connection control from a first active
telephone call to a second active telephone call, and
connection control from the second active telephone
call to the first active telephone call; and

(c) means for selectively controlling a parameter of the
call connection to at least one active telephone call in
response to an input from the user interface.

2. The multi-line telephone system of claim 1, wherein the
multi-line telephone system is part of a multimedia system
and at least one telephone call transmits video signals.

3. The multi-line telephone system of claim 1 wherein the
multi-line telephone system is part of a multimedia system
and at least one telephone call transmits video and data
signals.

4. The multi-line telephone system of claim 1, wherein the
input and output audio controls provide control of audio
characteristics selected from the group consisting of peak
volume, average volume, noise level, bass and treble.

5. In a multi-line telephone system, a method of selec-
tively controlling at least one call connection parameter for
each of at least two telephone calls comprising the steps of:

(a) engaging in a first telephone call with a first party
wherein a first call connection parameter is established
by the multi-line telephone system;

(b) engaging in a second telephone call with a second
party wherein a second call connection parameter is
established by the multi-line telephone system;

(c) connecting the first and second telephone calls to the
multi-line telephone system; and

(d) selectively adjusting at least one of the first call
connection parameters, wherein the first call connec-
tion parameter is selected from the group consisting of
input audio control, output audio control, connection
control from the first telephone call to the second
telephone call, and connection control from the second
telephone call to the 1 first telephone call.

6. The method of claim 5, wherein the input and output
audio controls provide control of audio characteristics
selected from the group consisting of peak volume, average
volume, noise level, bass and treble.

7. The method of claim 5, further comprising the step of:

(e) selectively adjusting at least one of the second call
connection parameter, wherein the first call connection
parameter is selected from the group consisting of input
audio control, output audio control, connection control
from the first telephone call to the second telephone
call, and connection control from the second telephone
call to the first telephone call.

8. The method of claim 7, wherein the input and output

audio controls provide control of audio characteristics
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selected from the group consisting of peak volume, average
volume, noise level, bass and treble.
9. A multi-line telephone system comprising:

(2) a telephone line receiver capable of being coupled to
at least two telephone calls to receive signals associated
with each of the telephone calls, the signals from each
of the telephone calls having a corresponding audio
characteristic, wherein the audio characteristic is
selected from the group consisting of peak volume,
average volume, noise level, bass and treble;

(b) at least one call connection switch wherein the call
connection switch is associated with at least one tele-
phone calls to couple the associated telephone call to a
user at the multi-line telephone system; and

(c) at least one audio controller capable of selectively
adjusting the audio characteristic of the signal associ-
ated with at least one of the telephone calls.

10. The multi-line telephone system of claim 9, wherein

the audio controller is an intelligent audio controller.

11. The multi-line telephone system of claim 10, wherein
the intelligent audio controller includes a microprocessor
coupled to receive and process the signals and wherein the
intelligent audio controller may responsively adjust the
audio characteristic of the signal associated with at least one
of the telephone calls.

12. The multi-line telephone system of claim 9, wherein
the multi-line telephone system is part of a multimedia
system and at least one telephone calls transmits video
signals.

13. The multi-line telephone system of claim 9, wherein
the multi-line telephone system is part of a multimedia
system and at least one telephone calls transmits video and
data signals.
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14. In a multi-line telephone system, a method of selec-
tively controlling an audio level of an incoming audio signal
from a telephone call comprising the steps of:

(a) engaging in a first telephone call with a first parry
wherein a first audio signal is received by the multi-line
telephone system, the first audio signal having a first
audio 5 characteristic selected from the group consist-
ing of peak volume, average volume, noise level, bass
and treble;

(b) engaging in a second telephone call with a second
party wherein a second audio signal is received by the
multi-line telephone system, the second audio signal
having a second audio characteristic selected from the
group consisting of peak volume, average volume,
noise level, bass and treble;

(c) connecting the first and second telephone calls such
that a user at the multi-line telephone system may
simultaneously receive the first and second audio sig-
nals from the first and second telephone calls; and

(d) selectively adjusting the first audio characteristic of
the audio signal from the first telephone call.
15. The method of claim 14, further comprising the step
of:

(e) selectively adjusting the second audio characteristic of

the audio signal from the second telephone call.

16. The method of claim 14, wherein the step of selec-
tively adjusting includes the steps of processing at least one
of the first and second audio signals and responsively
adjusting at least one of the first and second audio charac-
teristics.



