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INTERACTIVE SOUND REPRODUCING

CROSS-REFERENCE TO RELATED APPLICATIONS
Not applicable.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT
Not applicable.

BACKGROUND OF THE INVENTION
The invention relates to interactive sound reproducing

and more particularly to sound reproducing from computer
compact disk (CD) drives, network radio stations, broadcast
radio stations, and digitally encoded computer files.

It is an important object of the invention to provide

improved interactive sound reproducing.

BRIEF SUMMARY OF THE INVENTION

According to the invention, an audio system includes a
sound reproduction device for producing audible sound from
audio signals. The sound reproduction device includes a radio
tuner, a powered speaker and a connector for connecting the
sound reproduction device with a computer. The computer
provides audio signals from a plurality of sources. The
sources include a computer CD player, digitally encoded
computer files stored on the computer, and a computer network
connected to the computer. The sound reproduction device
includes control buttons for controlling at least one of the
computer CD player, the digitally encoded computer files and

the computer network.
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In another aspect of the invention, an audio system
includes a sound reproduction device for producing audible
sound from audio signals. The sound reproduction device
includes an enclosure, enclosing a radio tuner and a powered
speaker. The audio system further includes a connector for
connecting the sound reproduction device with a computexr, the
computer for providing audio signals from a computer CD
player, from digitally encoded computer files, and from a
computer network.

In another aspect of the invention, an audio system
includes a sound reproduction device for reproducing audible
sound from audio signals, a computer coupled to the sound
reproduction device for receiving the audio signals from a
computer network, the audio signals being transmitted from an
alternatively selectable plurality of network addresses, and a
remote control device, for communicating commands to the sound
reproduction device, the remote control device comprising a
plurality of indicator buttons. An indicating one of the
indicator buttons causes the computer to select a preassigned
one of the network addresses.

In another aspect of the invention, an audio system
includes a computer system and a sound reproduction system for
reproducing audible sound from audio signals. The audio
signals come from a plurality of selectable sources. A method
for switching the sound reproduction system from an unpowered
state to a powered state includes transmitting a control

signal from the sound reproduction system to the computer
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system. If the computer system responds to the control
signal, the method determining by the sound reproduction
device that the computer system is in a responsive state and

If the computer system does not respond to the control
signal, determining by the sound reproduction device that the
computer system in an unresponsive state.

In another aspect of the invention, a radio receiver has
a number n of preset indicators. A method for assigning
broadcast frequencies to individual preset indicators includes
determining the location of the radio receiver and scanning
the frequency spectrum to determine the strongest signals.

In another aspect of the invention, a sound system
includes a sound reproduction device coupled to a computer
system and a remote control device, for transmitting encoded
control commands to the sound reproduction device. A method
for decoding the commands includes receiving, by the sound
reproduction device, one of the encoded control commands, and
decoding, by the sound reproduction device, the one received
control command, and executing, by the sound reproduction
device, the one received control command. 1In the event that
the one received control command is not decodable or is not
executable by the sound reproduction device, the method
includes transmitting the encoded control command to the
computer system.

In another aspect of the invention, an audio system
includes a sound reproduction device for reproducing audible

sound from audio signals from a plurality of sources. The

-3.
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sources including a radio tuner and at least one of a CD
containing a plurality of individually indicatable tracks, a
plurality of individually indicatable network addresses, and a
plurality of individually indicatable digitally encoded files
stored on a digital storage device. The audio system includes
a source selector for selecting from the plurality of sources,
a source of audio signals to be reproduced by the sound
reproduction device and a control signal input device. If the
selected source is the radio tuner, an activation of the
control signal input device changes the tuning frequency of
the radio tuner; if the selected source is the CD, an
activation of the control signal input device changes the
indicated CD track or play position within a track; and if the
selected source i1is the selectable network addresses, an
activation of the control signal device changes the indicated
network address.

In another aspect of the invention, a method of operating
an audio system adapted to reproduce sound from a plurality of
digitally encoded files which contain identifying
characteristics includes assigning a value of one of the
identifying characteristics to a preset indicator; on the
indicating of the preset indicator, searching the plurality of
files for the value of the one identifying characteristic; and
selecting for reproduction the digitally encoded files having
the value.

In still another aspect of the invention, a method for

selecting from a plurality of audio signal sources having

-4-
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identifying characteristics, a single audio signal source,
includes specifying a value of one of the identifying
characteristics; determining, by a computer, which of the
audio signal sources have the value for the one
characteristic; and selecting a single audio source from the
plurality of audio signal sources.

According to another aspect of the invention, a method
gives multiple sets of values to a single set of presets being
used with a single source. The method changes the set of
values by clicking on a graphic, such as a right or left arrow
on the screen display, to bring up a new set of values for the
presets. Typically, any one of the set of wvalues is
selectable by either clicking with the pointing device on the
appropriate preset on the screen, pressing the selected preset
on the remote, or pressing the preset on the radio.

Other features, objects, and advantages will become
apparent from the following detailed description, which refers

to the following drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram of a first configuration of a
networked sound system according to the invention;
FIG. 2 is a block diagram of a second configuration of a
networked sound system according to the invention;
FIG. 3 is a block diagram of the interface unit of FIGS.

1 and 2;
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FIG. 4 is a diagram helpful in explaining the logical
database relationships of recorded units and assemblages of
recorded units;

FIG. 5 1s a sound reproduction device control panel
according to the invention;

FIG. 6 is a representation of an interface screen on a
computer display in accordance with the invention;

FIG. 7 is a flow diagram for assigning broadcast radio
frequencies to the preset buttons according to the invention;

FIG. 8 shows the buttons on the remote control device;

FIGS. 9A, 9B, 9C and 9D are schematic circuit diagrams of
circuitry in a radio that implement elements 12, 14 and 16 of
the system of FIG. 2; and

FIG. 10 is an implementation of the interface unit 54 of

FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

With reference now to the drawings and more particularly
to FIG. 1, there is shown a first configuration of a networked
sound system according to the invention. Sound reproduction
device 10 includes an AM/FM tuner 12, audio signal processing
circuitryl4, control electronics circuitrylé for controlling
the tuner and signal processing circuitry, a remote control
device 17 for communicating commands to control electronics
circuitry 16, and an electroacoustical transducer 18. An

-~

auxiliary (hereinafter ““aux'') input 13 typically implemented

as a signal jack permits the sound reproduction device to

-6-
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receive audio signals from outside sources, such as portable
CD players. Computer system (PC) 20 includes a bus 22 which
interconnects various computer system components and carries
data and control signals between them. Hardware components
may include CPU 24, RAM 26, CD player 28, a mass storage
device, such as a hard disk 30, a network interface card 32,
and a sound card 33. Computer system 20 also includes a
number of external connectors for connecting bus 22 with
various external devices. A first external connector 34
connects to an external display 36. A second external
connector 38 connects to an external input device such as a
mouse 40. A third external connector 42 connects to a
keyboard 44. A fourth external connector 46 connects network
interface card 32 to a 1local or wide area network for
transmitting to and receiving signals from remote devices that
are connected to the local or wide area network. A fifth
external connector 43 connects to external mass storage device
45, Stereo jack 48 connects sound card 33 to radio audio
signal processing circuitryl4 through analog input terminal
49. Audio system control connector 50 connects bus 22 to
control electronics circuitry 16 through digital input
terminal 51.

Referring now to FIG. 2, there is shown a second

configuration of a networked audio system according to the

invention. The elements of FIG. 2 are the same as the
elements of FIG. 1, with some exceptions. Sound card 33 of
FIG. 1 is not needed in this configuration. Stereo jack 48

-7-
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and the audio system control connector 50 of FIG. 1 are
replaced by a bus interface connector 52, which connects to an
interface unit 54. The interface unit 54 connects to audio
signal processing circuitry 14 through analog terminal 49 and
to control electronics circuitry 16 through digital terminal
51. Interface unit 54 will be described in more detail in
connection with a subsequent figure.

A networked audio system which contains both the powered
speaker and the radio tuner in a single enclosure is
advantageous over conventional audio systems which house the
speakers and radio tuner in separate enclosures, because the

system can then be configured to occupy less space in a work

area.

Referring to FIG. 3, there is shown interface unit 54 in
more detail. Signal 1line 56 from interface connector 52 is
connected to 1logic circuitry 58. Logic circuitry 58 is

coupled to D/A converter 60 which is connected to analog
terminal 49 by analog signal line 62. Analog terminal 49 is
in turn connected to audio signal processing circuitry 14.
Logic circuitry 58 1is connected to digital terminal 51 by
digital signal 1line 64. Digital terminal 51 is in turn
connected to control -electronics circuitry 16. If bi-
directional flow of analog signals is desired, a second analog
signal path is provided. The second analog signal path
includes a signal 1line between audio signal processing
circuitry 14 and a second analog terminal 66; a second analog

signal line 68 connecting second analog terminal 66 and an A/D

-8-
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converter 70; and a signal line connecting A/D converter 70
and logic circuitry 58.

In operation, logic circuitry 58 determines if
transmissions on signal line 56 from bus 22 are intended for
sound reproduction device 10. If signals on bus 22 are
intended for sound reproduction device 10, logic circuitry 58
determines whether the signals are control signals or audio
information. If the signals are control signals, 1logic
circuitry 58 transmits signals to digital terminal 51 over
digital signal 1line 64. If signals are audio information,
logic circuitry transmits signals to D/A converter 60 which
converts the digital signal to an analog audio signal. BAnalog
audio signal is then transmitted over analog signal line 62 to
analog terminal 49 and then to audio signal processing
circuitry 14. The digital signal path including control
circuitry 16, digital terminal 51, digital signal 1line 64,
logic circuitry 58 signal line 56, and interface connector 52
is constructed and arranged to transmit signals
bidirectionally, so that control signals originating at
control circuitry 16 can be transmitted to computer bus 22 for
processing by CPU 24. If bidirectional flow of analog
circuitry is desired, analog signals may be transmitted from
audio signal processing circuitry 14 to second analog terminal
66, and to A/D converter 70, where it is converted to a
digital signal that is then transmitted to logic circuitry 58.

In one implementation, sound reproduction device 10 is a

Wave® radio equipped with an appropriate communications ports,

-9.
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available from the Bose Corporation of Framingham,
Massachusetts. Computer system 20 may be a conventional
multimedia personal computer.

There are typically three implementation arrangements for
interface unit 54. One alternative is to implement interface
unit 54 as a module in computer system 10. In this
arrangement, interface unit 54 is implemented as a circuit
board that connects internally to bus 22 (so that interface
connector 52 is internal to the computer, and is physically
connected to an expansion slot in the computer), signal lines
62, 64, and 68 are implemented as cables, and digital terminal
51, analog terminal 49 (and second analog terminal 66, if
present) are external ports for the sound reproduction device
10.

A second alternative is to implement interface unit 54 as
an intermediate, separate unit, typically integrated with
cables which implement signal lines 62, 64, 68, and 56. In
this arrangement, interface connector 652 is an external
computer port, and digital terminal 51, analog terminal 49
(and second analog terminal 66, if present) are external ports
for the sound reproduction device 10.

A third alternative is to implement intexrface unit 54 as
a module, such as a circuit board, in the sound reproduction
device 10. 1In this arrangement, sound reproduction device 10
has an external port to accommodate a cable that implements
signal line 56, and the remaining signal lines and terminals

are internal to sound reproduction device 10.

-10-
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A networked sound system according to the invention may
have a number of operating modes. In a first mode, sound
reproduction device 10 operates as a standalone sound

~~

reproduction device (hereinafter ““standalone mode''), similar
to a conventional radio or hi-fi receiver. Operating in this
mode, sound reproduction device operates independently of
computer system 20, and even operates if computer system 20 is
not running. In a second operating mode (hereinafter ““sound
effects mode''), sound reproduction device 10 operates as
conventional computer speakers, reproducing sounds that are
incidental to programs running on computer system 20.
Examples may be sound effects in computer games, audible
alarms and warnings, indicating, for example, that the
computer system has received electronic mail. In a third

~

operating mode (hereinafter “audio system mode'') sound
reproduction device 10 operates as a processor and reproducer
of audio signals from a variety of sources, including
networked sources and components of the computer system 20.
When the system is operating in the sound effects mode
and the audio systems mode, the operation of the components of
the system is controlled by a software program running on
computer system 20. For efficient use of computer resources,
the software program may be divided into two program modules,
one of which provides communications between components of
computer system 20 and sound reproduction device 10, and a

second which accesses sound sources as described below.

Additionally, the first program module can contain

-11-
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instructions such that it automatically activates the second
program module if it detects a communication £from sound
reproduction device 10 to computer system 20 that requires
that the second module be running.

Operating in standalone mode, sound reproduction device
10 is controlled as, and operates as a standard radio or
receiver. On/off, tuning, and volume control are all either
entered by control buttons or dials that are connected
electronically to control electronics circuitry 16, or by
remote control device 17.

Operating in sound effects mode, sound reproduction
device 10 1is controlled as, and operates as, standard
amplified computer speakers having an on/off switch and volume
control.

Operating in audio systems mode, sound reproduction
device 10 reproduces sound from tuner 12, aux input 13,
digital audio signals stored in RAM 26, hard disk 30, or
external mass storage device 45; audio signals received from
sources connected to the local or wide area network connected
to network interface 32; and other sources such as CD player
28 (which can be a component of computer system 20 as shown,
or which can be a separate component, connected directly to
sound reproduction device 10). The source or sources of the
audio signals is controlled by a computer program running on

computer system 20.

If sound reproduction device 10 is in the ~“off'' state,

~~

and is turned ““on'' either by pressing the on'' or ~“power''
-12-
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button or a button or indicator performing an equivalent
function, or by pressing the corresponding button on remote
control device 17, control electronics circuitry 16 detects
whether computer 20 is connected, and if connected, in the
““on'' or “Toff'' state. If computer 20 is not connected or is
in the “"off'' state, sound reproduction device 10 operates in
standalone mode, and sound reproduction device begins
reproducing audio signals from the last internal audio signal
source (in one implementation, either AM or FM signals from
AM/FM tuner 12, or signals from aux input 13). If computer 20
is in the ““on'' position and the second program module (as
described above in the discussion of ““Operating Modes'') is
not running, the £first program module activates the second
program module, and the sound reproduction device begins
producing signals from the 1last audio signal source, as

-~

described above in the discussion of ““audio systems mode.''

-~

If computer 20 is in the ““on'' position and the second program
module is running, the sound reproduction device begins
producing signals from the last audio signal source.

Recorded on hard disk 30 or external mass storage 45 may
be information about typically either AM broadcast, FM
broadcast, broadcast radio stations available to the
reproduction device 10 through tuner 12. Typically,
availability is determined by a combination of proximity to
and direction to the broadcast site, directionality and power

of the broadcast signal, obstructions (such as tall buildings

and mountains), and competing signals, especially those in

-13-

14



5 O B

1|

P
L i

ol N R

t

e

10

15

20

25

Docket No.: 02103-.01 .

nearby frequency bands. The list of radio stations available
to the reproduction device may be assembled in a number of
ways. In a simple form, the user may manually tune a radio
station and manually enter into the data base identifying
information about the radio station. In more sophisticated
forms, the reproduction device may automatically scan the
broadcast frequency spectrum and assemble a list of available
radio stations by noting the frequency and by measuring signal
strength of received signals, or a suggested list of radio
stations, based on location information such as zip code, or
can be compiled by a resource (such as the vendor of the
reproduction device or a commercial information assembler).
Information about each radio station can also be collected and
stored. Such information can include: station broadcast
frequency; station call 1letters and/or other identifiers;
station format (news, type of music, location, and others).
Information about radio stations that are accessible over
the local or wide area network (hereinafter web radio
stations) is also acquired and stored. This information may
be acquired through search engines, by commercially available
listings from suppliers such as vTuner (vTuner.com), oOr
assembled by the user. Information about web radio stations
typically include a station identifier, a network address, a
category (e.g. news, rock, Jjazz, sports, classical), and a

location of origination.

-14-
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The information about broadcast radio stations and web
radio stations, respectively, may be organized and sorted
based on any of the information types mentioned above.

In addition to reproducing sound, a networked sound

system according to the invention can record, on hard disk 30

or external mass storage device 45. Recording can be done
simultaneously with sound reproduction, or in the
““background.'' Sound is recorded in units, and the units are

identified and information about the units are recorded in a
data base. For example, a typical recording unit is a track
on a CD. The information about each unit (track) may include
title, composer, artist, category (e.g. classical, rock,
blues). The information may be obtained automatically or by
user intervention from commercially available internet sources
and/or may be entered or edited by the user. Additionally,
for other types of recording units, the information may be of
other types (such as for radio broadcasts a station and a time
interval; for athletic events the date and participating
teams; for cultural events the date, performer, composer; and
others) . For convenience, recorded units and assemblages of

-~

recorded units are referred to as "~ "music files'' even though
the recorded units are not necessarily recordings of music.
Referring now to FIG. 4, there is shown a diagram that
will be used to discuss the logical relationships of recorded
units and assemblages of recorded units. Recorded units 110-1

through 110-n each contain data representing the recorded

sound and information about the recorded sound. Information

-15-
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could include the artist, the composer, and the type of music.

-~

A first type of assemblage of recorded units is an ~“album'’
represented here as items 112a, 112b, 112c. Albums 112a,
112b, and 112c¢ may also have associated with them information
similar to the information about the recorded units, such as
artist, composer, and type of music. Albums may include
recorded units that have different composers, artists, or type
of music.

A second type of assemblage includes recorded units with
common identifying characteristics, sometimes referred to as
common "~ “metadata'' values. ““Metadata'' values are typically
included in file header information of music files in many
popular music file formats. Metadata values may include the
artist, the composer, the type of music, and others. For
example, element 114 represents an assemblage that includes
all albums (112a and 112b) that include a track performed by a
predetermined artist and all tracks performed by that artist.
Album 112b is included in the assemblage, even though it may
include only one track 110-7 performed by that artist and even
though that album may contain tracks that are performed by
other artists. In other embodiments, the assemblage may be
set up such that only tracks performed by the artist are
included in the assemblage. Similarly, assemblage 114 may
represent an assemblage of all recorded units written by a
common composer or containing a common type of music.

For example, if an assemblage contains music files having

a common composer metadata value of ““Beethoven'', each time

-16 -
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the assemblage is requested, a computer database program may
search all the music files for the metadata value of
““Beethoven'' as the composer. In this manner, each time a new
music file is recorded with ““Beethoven'' as the composer, it
is automatically added to the assemblage. In other words,
this second type of assemblage may be said to be dynamically
constructed.

A third type of assemblage is represented by playlist
116. 1In this example, playlist 116 includes artist assemblage
114, album 112c, and track 110-n.

Information about recorded units, playlists and other
assemblages, broadcast radio stations, computer network
accessible radio stations is stored in a data base stored in
RAM 26 mass storage device 30 or external mass storage device
45. In one implementation, a record of the data base may
correspond to a broadcast radio station, a web radio station,
or a recorded unit. The fields of the records representing
broadcast radio stations may contain information such as call
letters, broadcast frequency, station format, or signal
strength. The fields of record representing computer network
accessible radio stations may include a identifiers, network
addresses, locations, and station formats. The fields of
record representing recorded units may include the metadata
values as described above.

Referring to FIG. 5, there is shown a control panel from
sound reproduction device 10. Preset buttons 72a - 72f each

have a broadcast frequency associated with it. When that

-17 -
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button is depressed by the user, the control electronics
circuitry causes the control electronics circuitry (of FIG. 1)
to cause the tuner 12 to tune to the frequency associated with
that preset button.

In addition to associating broadcast frequencies to the
identifiers, a networked sound system according to the
invention can assign other entities to the preset button.
Other entities can include web radio network addresses,
playlists; or recorded units, such as individual CD tracks, or
other assemblages of recorded unit as described above.

In a networked sound system according to the invention,
there are at 1least three ways of activating the preset
buttons. The buttons of FIG. 5 can be depressed;
corresponding buttons on remote control device 17 can be
depressed; or a graphical representation of a corresponding
preset button that is caused to appear on external display 36
by a computer program may be selected by operation of mouse
40. Hereinafter, the term ““preset indicator'' will be used to
denote the preset buttons on the control panel (FIG. 5), the
preset buttons on the remote control device (FIG. 8), or the
graphical representation of the preset buttons on the display
(FIG. 6). In one embodiment, there 1is a one to one
correspondence between the preset buttons on the control panel
of the sound reproduction device, the preset buttons on remote
control device 17, and the graphical representation of preset
buttons appearing on external display 36. Activating a preset

button on control panel of FIG. 5, the corresponding preset

- 18 -
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button on remote control device 17, or the graphical
representation of the preset button on external display 36
causes the same entity to be selected. For each different
source, a different entity may be assigned to each preset
button, as will be described below. There may also be
multiple sets of values to a single set of presets being used
with a single source as discussed above. For example, there
may be multiple sets of FM and/or AM radio stations.

A common user interface screen is caused to appear on
external display, with some of the portions of the screen
having different identifying legends. Referring to FIG. 6,
there is shown a user interface screen. Source selection
region 78 has graphical regions enabling the user to select
the audio signal source. In this implementation, a CD, AM
broadcast radio, FM broadcast radio, Web Radio, and Music
Files (e.g. recorded units) can be selected. In current
selection region 88, information about the selection currently
displayed 1is shown. In available selections region 90,
information about the available selections is shown. In
preset section 92, six graphical figures, corresponding to the
six preset buttons shown in FIG. 6 are displayed. ““Tune''
graphical figures 79 are discussed below in the discussion of
FIG. 8.

The information displayed in the available selections
region 90 may be ordered based on any of the metadata values.
For example, the list of FM stations of FIG. 6 can be ordered

in by station ID as shown, or could be ordered by broadcast

-19-
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frequency, or by category (station format). Ordering the list
of stations in different manners enables the user to more
easily select the music to be reproduced from the 1list of
available selections, especially if the number of available
selections is large. For example, if the user has selected
““web radio'' as the source, there may be hundreds of entries
displayed in the available selections region. If the user
wants to listen to a particular type of music, for example
jazz, the user can order the 1list of available web radio
stations by station format, and scroll through the list and
listen to web radio stations until a suitable station is
found. Scrolling through the list can be done by using the
arrow keys on the computer keyboard, the ““tuning'' buttons 128
(FIG. 5) on the control panel, or the corresponding buttons
147 (FIG. 8) on the remote control device.

The entities that can be assigned to the preset buttons
are dependent on the audio source selected by activating the
appropriate graphical figure in thé source selection region
78. If the CD source has been activated, the preset buttons
are not active. If the AM broadcast or FM broadcast graphical
figure have been activated, broadcast frequencies in the AM
and FM broadcast bands, respectively, can be assigned to the
preset buttons. For convenience and ease of identification,
the call 1letters may also be displayed on the graphical
representation. If the web radio audio source has been
activated, a URL of a web radio website are assigned to the

preset buttons. For ease of identification, the name, or

-20-
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other identification about the website is typically displayed
on the preset buttons.

If the music files audio source has been selected, any
assemblage, as discussed above, of recorded units can be
assigned to a preset buttons. For combinations of recorded
units, a play mode may also be assigned to the preset button.
““Play modes'' may include sequential, in which the recorded
units are played in the order they appear in the database
(typically, for example, for an album, this means in the order

~

the individual ““cuts'' appear on the album), “~“shuffle'' or

-~

“random, '' in which the recorded units are played in a random

~~

order, and repeat'' either single cuts or a sequence of cuts.

In one embodiment, initial preset assignment of broadcast
radio stations is done automatically. Referring to FIG. 7,
there is shown a flow diagram of a process for automatically
initial preset assignment by a computer program running on
computer system 20. In step 100, a locator is entered, for
example, by a user entering a ““zip code'' using keyboard 44.
In optional step 102, the user enters radio format preference
or preferences (i.e. such as news, talk, type of music as
discussed above). At step 104, the computer program directs
AM/FM tuner 12 to scan the applicable broadcast frequency band
for strong signals. At step 106, the strongest signals are
compared to available stations based on the 1locator and
information about available radio stations, as discussed above

in the discussion of audio system mode operation. At step

108, the broadcast frequencies of the strongest signals are
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108, the broadcast frequencies of the strongest signals are
assigned by the computer program to the presets. If format
preferences have been entered at optional step 102, the
strongest signals for each of the selected formats may be
assigned to the presets. The number of presets for each
format is dependent on the number of presets available and the
number of formats selected. For example, if the user has
selected two formats and there are six presets available, the
broadcast frequencies of the strongest three signals in each
format are assigned to presets. If optional step 102 has not
been performed, stations may be assigned to presets in other
ways; for example, the strongest signal of each of the formats
may be assigned to a preset, or the strongest signals,
irrespective of format may be assigned to preset.

A user can enter control signals or data for controlling
the operation of the sound system through three data/control
input systems. A first input system includes the input
devices of computer system 20, including mouse 40, keyboard
44, and external display 36. A second input system includes
the buttons of control panel (FIG. 5) of sound reproduction
device 10 of FIG. 1. A third input system includes the remote
control device 17 of FIG. 1, shown in more detail in FIG. 8.
In one implementation, different subsets of control signals
and data input can be entered through each of the input
systems. In this implementation the control panel (FIG. 5)
has input buttons for the following control/data functions:

four buttons 120 for entering control signals and data for
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various clock-radio functions of sound reproduction device 10;
a sound reproduction device on/off switch 122; a broadcast
band selector button 124; an aux input selector 126; volume
control buttons 127; two tuning buttons 128; and preset
buttons 72a - 72f, discussed above. Remote control device
(FIG.8) has input buttons for the following control/data
functions: sound reproduction device on/off switch 130;
volume control buttons 134; broadcast band selector button
136; PC signal source selector buttons 138, preset selector
buttons 140a - 140f, CD player pause button 141; and five

-~

“overloaded'' or multi-use buttons. Button 142 activates the
““snooze'' feature if the sound reproduction device has been
turned on to a broadcast radio station by the alarm, or mutes
or unmutes the sound reproduction device if the sound
reproduction device has been turned on any other way. Button
144 turn off the alarm if the clock radio alarm feature of the
sound reproduction device is sounding, or stops the CD player
28. Track/tune button 147 is discussed in more detail below.
Equivalent control signals that can be entered from more
than one of the three input systems have the same effect,
regardless of which input system was used to enter the data or
control signal. For example, if the sound source is FM
broadcast radio, and preset button 1 is activated, the audio
system tunes to the broadcast frequency represented by preset
button 1, regardless of whether the preset button was

activated by pressing preset button 72a on the control panel,

pressing preset button 140a, on remote control device 17, or
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by selecting preset icon 150a on the user interface screen
(FIG. 6) shown on display 36 (FIG. 1). Additionally, if the
data or control signal is entered through remote control
device 17 or through the sound reproduction device control
panel (FIG. 5), a visible indication is displayed on the user
interface screen (FIG. 6). For example, if preset button 140a
(preset button 1) is pressed on remote control device 17, a
visible indication appears on user interface screen (FIG. 6)
shown on display 36.

The effect of the control signal may depend on the source
of the audio signals. For example, if the source of the audio
signals is the AM/FM tuner 12 (FIGS. 1 and 2), selecting the
““tuning'' buttons 128 (FIG. 5) on the control panel, or the
corresponding buttons 147 (FIG. 8) on the remote control
device, or the corresponding graphical figures 79 (FIG. 6)
causes the tuning frequency of the AM/FM tuner to change. 1If
the source is music files, the names of the music files may
appear in the available selections region 90 (FIG. 6) of the
interface screen, and selecting of the tuning buttons on the
control panel or the equivalent control buttons on remote
control device or the equivalent graphical figure on the
display screen may cause the display to change the highlighted
music file. If the source 1is web radio stations, the
available web radio stations my appéar in the available
selections region 90 (FIG. 6) of the interface screen, and
selecting of the tuning buttons on the control panel or the

equivalent control buttons on remote control device or the

-24-

25



Eaf

g
1

R R T

10

15

20

25

Docket No.: 02103-‘01 .

equivalent graphical figure on the display screen may cause
the display to change the highlighted web radio station.

In the event that the control electronics circuitry 16
(FIG. 1) of the sound reproduction device receives from remote
control device 17 a remote control signal that control
electronics circuitry 16 cannot decode, the control
electronics circuitry retransmits the remote control signal to
computer system 20 for decoding.

For ease of selecting individual sources, in one
embodiment, 1in addition to specifying a category (such as
music files, broadcast radio stations, computer network
accessible radio stations, music files, and CD) of sources,
the user may select from a subset of all the sources in a
category. For example, if the user has selected broadcast FM,
broadcast 1AM, or network accessible radio as the source
category, the user may choose to select an individual radio
station from a subset of all available radio stations, the
subset 1including only radio stations having a particular
format, such as news; or if the user has selected music files
as the source category the user may choose to select a file
from a subset of all available files, the subset including
only music of a certain type, such as jazz.

This may be conveniently done wusing the available
selections region 90 (FIG. 6) and the various control input
devices, including keyboard 44 or mouse 40 (FIGS. 1 and 2)
radio control panel (FIG. S), or the remote control device 17

(FIGS. 1, 2, and 8). The computer program running on computer
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20 may provide for the user to enter a preferred subset
category, or alternatively, may allow the user to sort, order
or filter the entries in the available selections region. The
input devices may then be used to highlight and select entries
in the available selections region 90. In one embodiment, the
tuning keys 128 of the control panel (FIG. 5), or the
corresponding buttons 147 on remote control 17 are used to
highlight and select entries in the available selections
region. In this embodiment, pressing the tuning key 128 or
147 highlights the next entry in the available selections
region 90. The tuning keys may also be used in the above
manner even if the interface screen (FIG. 6) is not visible on
the display, as may happen if the interface screen has been
minimized or if the view of the interface screen is obscured
by a graphical display generated by a software program. This
aspect of the invention may also be used in audio systems
which have no display associated with them.

In another embodiment, when the source category is
broadcast radio, tuning keys 128 of the control panel (FIG. 5)
and the corresponding buttons 147 on remote control 17 are
used in the conventional manner, that is, to change the tuning
frequency of AM/FM tuner 12.

FIGS. 9A, 9B, 9C and 9D are schematic circuit diagrams of
circuitry in a radio in an exemplary embodiment of the
invention implementing AM-FM tuner 16, audio signal processing

circuit 14 and control electronic circuitry 16 in the system
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of FIG. 2. FIG. 10 is a schematic circuit diagram of an
exemplary embodiment of interface unit 54.

There is enclosed a CD-ROM that may be inserted into the
D drive of a personal computer in an exemplary embodiment of
the invention.

It is evident that those skilled in the art may make
numerous modifications of and departures from the specific
apparatus and techniques disclosed herein without departing
from the invention concepts. Consequently, the invention is
to be construed as limited only by the spirit and scope of the

appended claims.

What is claimed is:
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CLAIMS

audio system comprising,

ound reproduction device for producing audible sound
from audio signals including a radio tuner and a powered
speaker;
a connector for connecting said sound reproduction device
with a computer, said computer for providing audio signals
from a pluraljty of sources, said sources including a computer
CD player, diq}tally‘ encoded computer files stored on said
computer, and a\gomputer network connected to said computer;
said sound éﬁproduction device further comprising control
buttops for contgklling at least one of said computer CD

player, said digiﬁ@lly encoded computer files and said

\
computer network. \
\t
\
2. An audio system in\accordance with claim 1, and further
\
comprising, \

an interface device foR connecting said computer and said

connector, said interface Wevice comprising a digital to

analog converter. \
3. An audio system in accordande with claim 1 wherein said

sound reproduction device is constructed and arranged to

produce audible sound from only anal audio signals.
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4. audio system in accordance with claim 3 wherein said

sound Xeproduction device 1is constructed and arranged to

receive djgitally encoded control signals from said computer.

5. An audjyo system in accordance with claim 1 and further
comprising,
a remote gontrol device for transmitting commands to said

sound reproductipn device.

6. An audio sysfiem in accordance with claim 5 wherein said
sound reproduction\ system is constructed and arranged to

transmit said commands to said computer.

7. An audio system ip accordance with claim 1 wherein said
radio tuner and said powered speaker are contained in a single

enclosure.

8. An audio system compriging,

a sound reproduction device for producing audible sound

from audio signals including \an enclosure enclosing a radio
tuner and a powered speaker;
a connector for connecting s&id sound reproduction device
with a computer;
said computer for providing audio signals from a computer
CD player, from digitally encoded computer files, and from a

computer network; and
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remote control device for transmitting commands to said

sound \reproduction device to control at 1least one of said

computex CD player, said digitally encoded computer files and

said compyter network.

9. An auddp system in accordance with claim 8 and further
comprising,
an interface device for connecting said computer and said
connector;
said interface device comprising a digital to analog

converter.

10. An audio system Ipn accordance with claim 8 wherein said

sound reproduction device 1is constructed and arranged to

produce audible sound from exclusively analog encoded audio
signals and is not designed\and constructed to produce audible

sound from digitally encoded {udio signals.

11. An audio system in accordance with claim 8 and further
comprising a remote control devige for transmitting commands

to said audio system.

12. An audio system in accordance wi claim 11 wherein said

sound reproduction system is construgted and arranged to

transmit said commands to said computer.

13. An audio system comprising,
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a \sound reproduction device for reproducing, from audio

signals ¥udible sound;

a coiputer coupled to said sound reproduction device for
receiving 8aid audio signals from a computer network;

said audio signals being transmitted from an
alternatively\ selectable plurality of network addresses;

a remote\ control device for communicating commands to
said sound reproduction device and having a plurality of
indicator button

wherein an ijdicating of a one of said indicator buttons

causes said computer to select a preassigned one of said

network addresses.

14. An audio system \in accordance with claim 13 wherein said
computer 1is construdted and arranged for storing and
retrieving digitally endpded audio signals;
said digitally encoded audio signals being stored in said
computer in computer files\characterized by a file name;
wherein said selector \s for selecting said audio signals
from one of said computer network or said computer files;
wherein a selecting of sdid computer network causes said
indicating to cause said compuler to select said preassigned
one of said network addresses; an
wherein a selecting of said\computer files causes said
indicating to select a preassigned jssemblage of said computer

files.
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a raYio tuner coupled to said sound reproduction device
for receivikg broadcast audio signals,

said audio signals being transmitted on carrier waves of
a plurality of\selectable frequencies;

a selector\for selecting audio signals from one of said
computer network \and said radio tuner for sound reproduction
by said sound reprqduction device;

wherein a seledqting of said computer network causes said
indicating to cause ¥{aid computer to select said preassigned
one of said network addresses; and

wherein a selectilyg of said radio tuner causes said
indicating to cause said\radio tuner to select a preassigned

one of said plurality of selectable frequencies.

16. An audio system in accordance with claim 15 wherein said
computer is constructed an arranged for storing and
retrieving digitally encoded audio signals,

said digitally encoded audio ‘signals being stored in said’
computer in computer files charactenized by a file name;

wherein said selector is for selecting said audio signals
from one of said computer network, said radio tuner, and said
computer files;

wherein a selecting of said computer\ network causes said
indicating to cause said computer to seledt said preassigned
one of said network addresses;
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herein a selecting of said radio tuner causes said

ing to cause said radio tuner to select a preassigned
one of sadid plurality of selectable frequencies; and

wherein a selecting of said computer files causes said
O select a preassigned assemblage of said computer

indicating

files,

17. An audio system in accordance with claim 13 and further
comprising,
a plurality \ of mechanical buttons on said sound
reproduction device;
said mechanical \buttons corresponding to said indicator
buttons on said remote\control device; and
wherein a pressing, of a mechanical button corresponding

to said indicator buttdhn causes said device to select said

one of said network addre

18. In an audio system cofjprising a computer system and a
sound reproduction system fol reproducing audible sound from
audio signals, the audio signals coming from a plurality of
selectable sources, a method\ for switching said sound
reproduction system from an unpoweXed state to a powered state
comprising,
transmitting a  control sigRal from said sound
reproduction system to said computer system; and
if said computer system responds tq said control signal,
determining by said sound reproductio device that said
computer system is in a responsive state; afd
-33.
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i¥ said computer system does not respond to said control

signal, \determining by said sound reproduction device that

19. A method for switching a sound reproduction system from

an unpowered sthate to a powered state in accordance with claim

responsive to\ a determination that said computer system
is unresponsive, s&lecting an audio signal source that is

accessible without sald computer system.

20. In a radio receldver having a number n of preset
indicators, a method for\ assigning broadcast frequencies to
individual preset indicators, comprising,
determining the location\of the radio receiver; and
scanning the frequency sp&ctrum to determine the strength
of signals received and the coyxresponding frequency of said

received signals.

21. A method for assigning broadcagt frequencies to preset
indicators in accordance with claim 20\ and further comprising
assigning the n strongest signals \to the n presets,

respectively.

22. A method for assigning broadcast frequencies to
individual preset indicators in accordance with claim 20 and
further comprising determining the broadcast

radio stations.
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23. method for assigning broadcast frequencies to

individlal preset indicators in accordance with claim 22 and

further cymprising assigning the frequencies corresponding to

the strongest signals to the n presets for each of the

m

broadcast formats, where m is the number of formats.

24. A method for assigning broadcast frequencies to

individual preset Yndicators, in accordance with claim 22 and
further comprising,

determining the p user preferences for broadcast format,
where p 1is a number\ <n representing the number of user

preferences for broadcas¥ formats; and

assigning the freglyencies corresponding to the z

p
strongest signals in each of the preferred broadcast formats

to the n presets.

}5{/ In a sound system comprising a sound reproduction device

coupled to a computer system and remote control device for
transmitting encoded control commands to said sound
reproduction device, a method for \decoding said encoded
control commands comprising,
receiving, by said sound reproduction device one of said
encoded control commands;
decoding by said sound reproduction deXkice the encoded

control command;
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ecuting by said sound reproduction device the encoded
contrjﬁ\@ommand;

in tke event that said one received control command is
not decodable or is not executable by said sound reproduction
device, trangmitting said encoded control command to said

computer syste

26. A sound system, comprising,

a sound reprogyuction device for reproducing sound from,
alternatively, broidcast radio audio signals and digitally
encoded audio signals\ transmitted to said sound reproduction
device from a computer,

said digitally encoded audio signals from one of a
plurality of sources that\are selectable and indicatable on a
computer display device,

said sound reproducti device comprising a control

:Sg frequency to which said sound

button for changing the tun

reproduction device is tuned,

wherein said control button\ is constructed and arranged

to select said one source.

27. An audio system, comprising,
a sound reproduction device \for reproducing, from
digitally encoded audio signals stdqred in alternatively
selectable plurality of digitally encodgd files stored on a
digital storage device;
a plurality of individually iNdicatable preset
indicators;
-136-
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erein an indicating of a one of said preset indicators

causes 8aid device to select for reproducing a preassigned one

of said dlgitally encoded files.

28. An audid, system in accordance with claim 27, wherein said
indicating calyses said device to select a ©preassigned
plurality of sai§ digitally encoded files,

said audio s¥stem further comprising an order indicating
system for indicafjing an order in which said preassigned
plurality of computeX files are reproduced,

said orders indluding a first order in which said
preassigned plurality &f computer files are reproduced in a
predefined sequence an a second order in which said
preassigned plurality of ‘tomputer files are reproduced in a

random sequence.

29. An audio system comprisin

a sound reproduction devicg for reproducing audible sound
from audio signals from a plurali of sources,
said sources including a radio\ tuner and at least one of
a CD containing a plurality of \Nndividually indicatable
tracks, a plurality of individuall indicatable network
addresses, and a plurality of indikidually indicatable
digitally encoded files stored on a digital\storage device;

a source selector, for selecting from waid plurality of
sources a source of audio signals to be repyxoduced by said
sound reproduction device;

a control signal input device;
-37.

38



)\

A

4
1]

1

™
s

R S

15

16

17

18

19

20

21

10

Docket No.: 02103-'01 '

herein in the event that said selected source is said
radio t¥ner, an activation of said control signal input device
changes the tuning frequency of said radio tuner;

in the\ event that said selected source is said CD, an
activation of\ said control signal input device changes the
indicated CD track; and

in the evenf that said selected source is said selectable
network addresses,\ an activation of said control signal device

changes the indicated network address.

30. A method of operating an audio system adapted to

reproduce sound from plurality of digitally encoded files,
said files containing identifying characteristics, comprising,
assigning a value one of said identifying characteristics
to a preset indicator;
on the indicating of\ said preset indicator, searching
said plurality of files for said value of said one identifying
characteristic; and a\\

selecting for reproductiomn\ the digitally encoded files

having said value.

31. A method of operating an audio system in accordance with

claim 30 wherein said identifying charagteristics are recorded
in a data base and wherein said searching comprises searching

said data base for said one identifying chatYacteristic.

32. A method for selecting from a plurali of records a

single record, said records having fields, compriging,
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specifying a value of one of said fields;

detéarmining, by a computer, which of said records have
said value\for said one characteristic;

selectilyg a one of said records by entering a command on
an input device;

wherein s4id input device is a control panel of an

attached radio.

33. A method for \selecting from a plurality of records a
single record in ccordance with c¢laim 32 and further
comprising,

presenting on a digplay a list,

said list having amn, entry corresponding to each of said

determined records.

34. A method for selecting records in accordance with claim
32 wherein said input devike 1is a remote control device

associated with an attached radio.

35. A method for selecting audi®y records in accordance with
claim 32 wherein said input devicé\ comprises a tuning button
for tuning said attached radio and\wherein said command is

entered by pressing said tuning button.

36. A method for selecting from a pluXality of records a
single record, said records having fields, &omprising,
presenting said records on a display Yn the form of a

list;
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aid list having an entry corresponding to each of said
recoer

sorting said records so that entries having a common
value for vne of said fields are successive entries in said
list;

highlightiing on said display a one of said presented
records by en;S&ing a command on an input device;

wherein said input device is a control panel of an

attached radio.

37. A method for sSelecting records in accordance with claim
36 wherein said input device 1is a remote control device

associated with an atthched radio.

38. A method for selecking audio records in accordance with

\
claim 36, wherein said iﬁﬁif device comprises a tuning button
for tuning said attached Yadio and wherein said command is

entered by pressing said tunapg button.

39. A method for selecting\rom a plurality of records a
single record, said records havin fields, comprising,

ordering said records so thaty entries in said list are
ordered according to their respectinve values of one of the
fields;

selecting one of said presented Yecords by entering a
first command on an input device;

wherein said input device is a coRtrol panel of an

attached radio; and
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salecting an adjacent record by entering a second command

on said \nput device.

40. A methpd for selecting from a plurality of records a
single reco in accordance with claim 39 and further
comprising,
presenting ¥{aid records on a display in the form of a
list,
said list havinig an entry corresponding to each of said

records.

41. A method for seledting records in accordance with claim

39 wherein said input evice 1is a remote control device

associated with an attache

42. A method for selecting \audio records in accordance with
claim 39 wherein said input device comprises a tuning button
for tuning said attached radio and wherein said command is

entered by pressing said tuning button.

43. A method of giving multiple\sets of wvalues to a single
set of presets being used with a ngle source with a system
including a computer having a screen\display with graphics and
a pointing device, a radio having)\ presets and a remote
associated with the radio having orresponding presets,
comprising,

using the pointing device to click

screen display to bring up a new set of vallues for the presets
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one of the set of values is selectable by using

whereby a
the pointing \Jevice to click on a preset graphic on the screen
display, pressIng the selected preset on the remote, or

pressing the presef\on the radio.
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ABSTRACT

An audio system attachable to a computer includes a sound
reproduction device for producing audible sound from audio
signals. The sound reproduction device includes a radio tuner
and a powered speaker. The audio system further includes a
connector for connecting the sound reproduction device with a
computer. The computer provides audio signals from a
plurality of sources, the sources including a computer CD
player, digitally encoded computer files stored on the
computer, and a computer network connected to the computer.
The sound reproduction device further includes control buttons
for controlling at 1least one of the computer CD player, the

digitally encoded computer files and the computer network.

20090823 .doc
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Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1-79. (canceled)
80. (new) An audio reproduction system comprising:
a storage device containing a plurality of music files, each music file including at
least a first and second type of metadata that characterizes the music file; and
a display device for displaying a user interface configured to present a first
assemblage of the plurality of music files in a first set groups according to the first type of
metadata associated with the music files, and, in responée to a user selection of a group in the
first assemblage, present a second assemblage of the music files in the selected group, wherein
the second assemblage presents the music files in the selected group in a second set of groups

according to the second type of metadata associated with the music files in the selected group.

81. (new) The audio reproduction system of claim 80 further comprising a processor and
instruction stored on a computer-readable medinm that when executed by the processor cause the
processor to assemble the plurality of music files into the first set of groups based on the first
type of metadata associated with each respective music file, and assemble the plurality of music

files into the second set of groups based on the second type of metadata associated with each
respective music file.

82. (new) The audio reproduction system of claim 81 further including instructions that
cause the processor to detect an addition of a new music file to the plurality of music files after

assembling the plurality of music files into two or more groups, and in response to detection of a
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99. (new) The audio reproduction device of claim 94 wherein instructions further cause

the processor to receive music files from the network

100., (new) The audio reproduction device of claim 99 wherein the network comprises

the Internet.

101. (new) The audio reproduction device of claim 94 wherein the first type of metadata

comprises one or more of the following: artist, composer, album, and type of music.

102. (new) A machine readable medium associated with 2 sound reproduction system
comprising a mass storage device containing a plurality of music files each having a first and
second type of metadata, the computer readable medium comprising instructions that, when
executed by a processor, cause the processor to:

assemble the plurality of music files into a first set of groups based on the first
type of metadata associated with each respective music file;

assemble the plurality of music files into a second set of groups based on the
second type of metadata associated with each respective music file;

detect an addition of a new music file to the .plurality of music files after
assembling the plurality of music files into two or more groups; and

in response to detection of a new music file, automatically update the first and
second set of groups with the new music file based op first and second type of metadata

associated with the new music file.

103. (new) A networked audio reproduction system comprising:
a sound reproduction device;

a storage device configured to store a plurality of music files each including metadata

characterizing the respective music file;
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a computer configured to interface with the sound reproduction device and a
network, the computer bomprising:
a processor;
a display;
instructions stored on a computer-readable media that when executed, cause the
processor to: .
assemble the plurality of music files into a set of groups based on the metadata
characterizing the music files; '
present on the display a user interface that comprises a window having a first
region for displaying information about available media sources, a second region for displaying
information about a music file which has been selected by a user, and a third region for
displaying information about the assembled groups of music files;
receiv'e media files from the network; and

transmit media files to the mass storage device.

104. (new) The networked audio reproduction system of claim 103 wherein the mass
storage device is located within the computer.

PAGE 5f6* RCVD AT 9/27/2005 2:08:04 P [Eastem Dayfight Time] * SVR:USPTO-EFXRF /24 * DNIS:2738300 * CSID:6175428306 ¢ DURATION (mm-5s):0152

48



‘09/27/05 TUE 14:09 FAX 8175428506 FISH&RICHARDSON- @008

Applicant : Paul E. Beckmann et al, Attoraey’s Docket No.: 02103-390001
Serial No. : 09/689,337
Filed : October 12, 2000
Page : 8of8
REMARKS

Clajms 1-79 have been canceled without prejudice to being filed ina continuation
application, and new claims 80-104 added.

No additional fees are believed to be due. Please apply any other charges or credits to
deposit account 06-1050, Order No. 02103-390001.

Respectfully submitted,
FISH & RICHARDSON P.C.
SEP 2 7 2005 5 ; : %

Date: M

Charles Hicken

Reg. No. 18,411

Atiomeys for Application Owner
Fish & Richardson P.C.
225 Franklin Street
Boston, MA 02110

Telephone: (617) 542-5070
Faesimile: (617) 542-8906

21174299.d0¢
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DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

2. Claims 80-83 and 85-92 are rejected under 35 U.S.C. 102(b) as being
anticipated by Contois (US Patent 5,864,868).

Regarding Claim 80, Contois discloses an audio reproduction system comprising:
a storage device containing a plurality of music files (Fig. 1), each music file including at
least a first (Fig. 3, category) and second type (composer) of metadata that
characterizes the music file; and a display device for displaying a user interface
configured to present a first assemblage of the plurality of music files in a first set
groups according to the first type of metadata associated with the music files, in
response to a user selection of a group, wherein the second assemblage presents the
music files in the selected group in a second set of groups according to the second type
of metadata associated with the music files in the selected group (Fig. 3).

Regarding Claim 81, Contois further discloses a processor and instruction stored
on a computer-readable medium (Fig. 1) that when executed by the processor cause
the processor to assemble the plurality of music files into the first set of groups based

on the first type of metadata associated with each respective file (Fig. 3, category), and
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assemble the plurality of music files into the second set of groups based on the second
type of metadata (composer) associated with each respective music file.

Regarding Claim 82, Contois further discloses instructions that cause the
processor to detect an addition of a new music file to the plurality of music files after
assembling the plurality of music files into two or more groups, and in response to
detection of a new music file, automatically updating the first and second set of groups
with the new music file based on the first and second type of metadata associated with
the new music file.

Regarding Claim 83, 85, and 86 Contois further discloses the first or second type
of metadata comprising artist information, composer information, and music type (Fig. 4,
category, artist, composer).

Regarding Claim 87, Contois further discloses a hard drive (Fig. 1, hard drive 33)

Regarding Claim 88, Contois further discloses a monitor (31).

Regarding Claim 89, Contois further discloses presenting information about a
source of audio information (Fig. 3).

Regarding Claims 90 and 91, Contois further discloses the user interface is
configured to present the first and second type of metadata associated with music files
and allows a user to sort music files based on the presented metadata (Fig. 3).

Regarding Claim 92, Contois discloses a machine readable medium comprising
instructions that, when executed by a processor, cause the processor to: provide a user
interface for navigating a plurality of music files stored on a storage device, each music

file associated with at least a first and second type of metadata (Fig. 3, category,
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composer); present within the user interface a first assemblage of a plurality of music
files in a first set of groups according the first type of metadata associated with the
plurality of music files (Fig. 3); and in response to a user selection of a group in the first
set of groups (category), present within the user ilnterface a second assemblage of the
music files of the selected group in a second set of groups according to a second type

of metadata associated with the music files of the selected group (composer).

Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

4. Claim 82 and 93-104 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Contois as applied in view of Katz et al. (Hereinafter “Katz") (US Patent 6,356,971).
Regarding Claims 82 and 93, Contois discloses a device as stated apropos of
claims 81 and 93 respectively above but does not disclose detecting an addition of a
new music file to the plurality of music files after the plurality of music files have been
assembled into the first and second sets of groups, a;wd in response to detection of a
new music file, automatically updating the first and second set of groups with the new

music file based on first and second type of metadata associated with the new music
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file. Katz discloses a system for managing multimedia files including adding a file to a
collection (Col. 8, lines 19-30). Therefore it would have been obvious to one of ordinary
skill in the art at the time the invention was made to include detection and updating of
groups in order to provide means for adding additional music files to the list of available.
Regarding Claim 94, Contois discloses an audio reproduction system comprising:
a sound reproduction device; a mass storage device (Fig. 1, hard drive 33) configured
to store a plurality of music files each including at least a first and second type of
metadata characterizing the respective music file (Fig. 3, category and composer); a
computer configured to interface with the sound reproduction device and a network (Fig.
1), the computer comprising: a processor (cpu 32); instructions stored on a computer-
readable media that when executed, cause the processor to: assemble the plurality of
music files into a first set of groups based on the first metadata associated with each
respective music file (Fig. 3, category and composer); assemble the plurality of music
files into a second set of groups (composer) based on the second metadata associated
with each respective music file. Contois does not disclose detecting an addition of a
new music file to the plurality of music files after the plurality of music files have been
assembled into the first and second sets of groups, and in response to detection of a
new music file, automatically updating the first and second set of groups with the new
music file based on first and second type of metadata associated with the new music
file. Katz discloses a system for managing multimedia files including adding a file to a

collection (Col. 8, lines 19-30). Therefore it would have been obvious to one of ordinary
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skill in the art at the time the invention was made to include detection and updating of
‘groups in order to provide means for adding additional music files to the list of available.

Regarding Claims 95 and 96, Contois further discloses a storage device within a
computer (Hard drive storage 33, Fig. 1). ltis well known in the art that mass storage
may also be located externally to the computer.

Regérding Claim 97, it is well known in the art the audio systems can comprise
radio tuners in order to provide a selection of audio material.

Regarding Claim 98, it is inherent that there will be circuitry to convert the music
file to audible sound in order to produce an audible output.

Regarding Claims 99 and 100, Katz further discloses use of a network (Col. 2
liens 12-33).

Regarding Claim 101, Contois further discloses metadata comprising artist,
composer, and type of music (Fig. 3).

Regarding Claim 102, Contois discloses a machine readable medium associated
with a sound reproduction system comprising a mass storage device containing a
plurality of music files each having a first and second type of metadata, the computer
readable medium comprising instructions that, when executed by a processor, cause
the processor to: assemble the plurality of music files into a first set of groups based on
the first type of metadata associated with each respective music file (Fig. 3, category),
assemble the plurality of music files into a second set groups based on the second type
of metadata associated with each respective music file (composer). Contois does not

disclose detecting an addition of a new music file to the plurality of music files after the
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plurality of music files have been assembled into the first and second sets of groups,
and in response to detection of a new music file, automatically updating the first and
second set of groups with the new music file based on first and second type of
metadata associated with the new music file. Katz discloses a system for managing
multimedia files including adding a file to a collection (Col. 8, lines 19-30). Therefore it
would have been obvious to one of ordinary skill in the art at the time the invention was
made to include detection and updating of groups in order to provide means for adding
additional music files to the list of available.

Regarding Claim 103, Contois discloses a networked audio reproduction system
comprising: a sound reproduction device; a storage device (Fig. 1, storage 33)
configured to store a plurality of music files each including metadata characterizing the
respective music file (Fig. 3, category and composer); a computer configured to
interface with the sound reproduction device (Fig. 1), the computer comprising: a
processor (cpu 32); a display (31); instructions stored on a computer-readable media
that when executed, cause the processor to: assemble the plurality of music files into a
set of groups based on the metadata characterizing the music files (Fig. 3, category);
present on the display a user interface that comprises a window having a first region for
displaying information about available media sources, a second region for displaying
information about the assembled groups of music files (composer); receive media files
from the network; and transmit media files to the mass storage device. Contois does
‘not disclose the audio device networked. However, it is notoriously well known in the

art that computers can be connected to a network to transfer and receive files from a
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remote location. Therefore, it would have been obvious to one of ordinary skill in the art
at the time the invention was made for the computer to be connected to a network in
order to easily transfer files.

Regarding Claim 104, Contois further discloses the mass storage device location

within the computer (Fig. 1, storage 33).

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Prochl et al. (US Patent 6,118,450), Dwek (US Patent 6,248,946), and Stead (US

Patent 6,380,947) discloses methods and apparatuses for displaying audio information.

6. Any inquiry concerning this communication or earlier cdmmunications from the
examiner should be directed to Justin Michalski whose telephone number is (571)272-
7524. The examiner can normally be reached on M-F 7-3:30.

If attempts to reacl:h the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Vivian Chin can be reached on (671)272-7848. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toli-free).

JIM
—
March 16, 2006 i
VIVIAN CHIN
SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 267
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Amendments to the claims (this listing replaces all prior versions):
1-79. (canceled).
80. (currently amended) An audio reproduction system comprising:

(i) an audio spurce device comprising;
a storage device configured to store eentaining a plurality of music files, each

music file including at least a first and second type of metadata that characterizes the music file;
and

a display dewice for displaying a user interface configured to present a first
assemblage of the plurality of music files in a first set groups according to the first type of
metadata associated with the music files, and, in response to a user selection of a group in the
first assemblage, present a second assemblage of the music files in the selected group, wherein
the second assemblage presents the music files in the selected group in a second set of groups
according to the second type of metadata associated with the music files in the selected group;

(ii) an enclosure comprising:
a powered speaker;
an interface confipured to operably couple the audio source device with the

powered speaker; and
control circuitry for receiving control signals: and

(iii) a remote control configured to produce at least a first control signal that controls an
operation of the audio source device, wherein the first control signal is received by the control
circuitry and transmitted to the audio source device via the interface.

81. (currently amended) The audio reproduction system of claim 80 wherein the audio source
device further eemprising comprises a processor and instructions stored on a computer-readable
medium that when executed by the processor cause the processor to assemble the plurality of
music files into the first set of groups based on the first type of metadata associated with each
respective music file, and assemble the plurality of music files into the second set of groups

based on the second type of metadata associated with each respective music file.
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82. (previously presented) The audio reproduction system of claim 81 further including
instructions that cause the processor to detect an addition of a new music file to the plurality of
music files after assembling the plurality of music files into two or more groups, and in response
to detection of a new music file, automatically updating the first and second set of groups with

the new music file based on first and second type of metadata associated with the new music file.

83. (previously presented) The andio reproduction system of claim 80 wherein the first or

second type of metadata comprise artist information.

84. (previously presented) The audio reproduction system of claim 80 wherein the first or
second type of metadata comprise album information.

85. (previously presented) The audio reproduction system of claim 80 wherein the first or

second type of metadata comprise composer information.

86. (previously presented) The audio reproduction system of claim 80 wherein the first or

second type of metadata comprise information about music type.

87. (previously presented) The audio reproduction system of claim 80 wherein the storage

device comprises a hard drive.

88. (previously presented) The audio reproduction system of claim 80 wherein the display

device comprises a monitor.

89. (previously presented) The audio reproduction system of claim 80 wherein the user

interface is further configured to present information about a source of audio information.
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90. (previously presented) The audio reproduction system of claim 80 wherein the user
interface is configured to present the first and second type of metadata associated with music
files.

91. (previously presented) The audio reproduction system of claim 90 wherein the user
interface is configured to permit a user to sort music files based on the presented metadata

92-93 (cancelled)

94. (currently amended) An audio reproduction system comprising:

a sound reproduction device comprising at least one speaker;
an interface unit operably coupled to the sound reproduction device:

a computer music storage device configured to removably connect interface with the
sound reproduction device yia the interface unitend-a-netwerk, the computer music storage

device comprising;:
a storage device configured to store a plurality of music files each including at
Jeast a first and second type of metadata characterizing the respective music files:
a processor; and
instructions stored on a computer-readable media that when executed, cause the
processor to:
assemble the plurality of music files into a first set of groups based on the
first metadata associated with each respective music file;
assemble the plurality of music files into a second set of groups based on
the second metadata associated with each respective music file;
detect an addition of a new music file to the plurality of music files after

assembling the plurality of music files into two or more groups; and
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in response to detection of a new music file, automatically update the first
and second set of groups with the new music file based on first and second type of
metadata associated with the new music file; and

a remote control device configured to transmit commands to the sound reproduction
device. wherein the commands received at the sound reproduction device control at least some

operation of both the sound reproduction device and the music storage device.

95. (currently amended) The audio reproduction system of claim 94 wherein the mass-storage
devieo-islocated-within-the music storage device comprises a personal computer.

96. (currently amended) The audio reproduction system of claim 94 wherein the mass storage
device is located within the music storage deviceexternally-to-the-cemputer.

97. (currently amended) The audio reproduction device of claim 94 wherein the sound

reproduction device further comprises a radio tuner.

98. (currently amended) The audio reproduction device of claim 94 wherein the sound
reproduetien-music storage device comprises circuitry for converting a music file to audible

sound.

99, (previously presented) The audio reproduction device of claim 94 wherein the sound

reproduction device further comprises a housing containing the one or more speakers, and the
interface unit is physically integrated within said housing, -instructions-further-cause-the

) S e

100. (previously presented) The audio reproduction device of claim 53 94 wherein the interface

unit is physically connected to the sound reproduction device via a cable, petwork-comprises-the

Internet:
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101, (previously presented) The audio reproduction device of ¢laim 94 wherein the first type of

metadata comprises one or more of the following: artist, composer, album, and type of music.
102-104. (cancelled).

105. (new) The audio reproduction system of claim 80 wherein the audio source device

comprises a computer.

106. (new) The audio reproduction system of claim 105 wherein the computer comprises a

. personal computer.

107. (new) The audio reproduction system of claim 80 wherein the storage device comprises a

hard drive.

108. (new) The audio reproduction system of claim 80 wherein the interface comprises an

electrical connector.

109. (new) The audio reproduction system of claim 80 wherein the remote control is further
configured to produce a second control signal that controls an operation of the powered speaker.

110, (new) The audio reproduction system of claim 80 wherein the first control signal comprises
a signal instructing the audio source device to skip to the next track.

111. (new) The audio reproduction system of claim 109 wherein the first control signal
comprises a signal instructing the audio source device to skip to the next track and the second

control signal comprises a volume control signal.
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112. (new) The audio reproduction system of claim 80 wherein the enclosure further comprises

a radio tuner.

113. (new) The audio reproduction system of claim 80 wherein the interface comprises a
physical interface configured to operably couple the audio source device with the powered

speaker.

114. (new ) The audio reproduction system of claim 80 wherein the interface is further

configured to removably couple the audio source device with the powered speaker.

115. (new) The audio reproduction system of claim 54 wherein the interface unit is configured
to receive from the remote control the commands that control operation of the music storage

device.

116. (new) The audio reproduction system of claim 94 wherein the storage device is configured
to receive from the remote control the commands that control operation of both the speaker and

the music storage device.

117. (new) An audio system comprising:
(i) a sound reproduction device comprising:
an enclosure;
a powered speaker at least partially located within the enclosure; and
a radio tuner at least partially located within the enclosure;
(ii) an interface device operably coupled to the sound reproduction device;
(iii) an audio source device configured to output one of a plurality of audio streams and
further configured to removably connect to the sound reproduction device via the interface

device; and
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(iv) aremote control device configured to control both at least some operation of the

andio source device and at least some operation of the sound reproduction device.

118. (new) The audio system of claim 117 wherein the interface device is integrated within the

enclosure.

119. (new) The audio system of claim 117 wherein the interface device is physically separate

from the sound reproduction device.

120. (new) The audio system of claim 119 wherein the interface device is coupled to the sound

reproduction device via a cable.

121. (new) The audio system of claim 117 wherein each of the plurality of audio streams

comprise audio associated with a radio station.

122. (new) An audio reproduction system comprising:
(i) a sound reproduction device comprising:
an enclosure;
a powered speaker mounted within the enclosure; and
a radio tuner located within the enclosure;
(i) an interface device operably coupled to the sound reproduction device;
(iii) an audio source device configured to removably connect to the sound reproduction
device via the interface device, the audio source device comprising:

a storage device configured to store a plurality of music files, each music
file including at least a first and second type of metadata that characterizes the
music file; and

a display for displaying a user interface configured to present a first
assemblage of the plurality of music files in a first set groups according to the first
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type of metadata associated with the music files, and, in response to a user
selection of a group in the first assemblage, present a second assemblage of the
music files in the selected group, wherein the second assemblage presents the
music files in the selected group in a second set of groups according to the second
type of metadata associated with the music files in the selected group; and

(iv) a remote control device configured to control both at least some operation of the

audio source device and at least some operation of the sound reproduction device.

123. (new) The audio reproduction system of claim 122 wherein the interface device is
configured to receive at least one command from remote control device that controls operation of

the audio source device, and transmit the received command to the audio source device.

124. (new) An audio reproduction system comprising:
(i) a sound reproduction device comprising:
an enclosure;
a powered speaker at least partially located within the enclosure; and
an interface module at least partially integrated within the enclosure;
(iii) an audio source device configured to operably connect to the sound reproduction
device via the interface module, the audio source device compnsing:

a storage device configured to store a plurality of music files, each music
file including at least a first and second type of metadata that characterizes the
music file; and

a display for displaying a user interface configured to present a first
assemblage of the plurality of music files in a first set groups according to the first
type of metadata associated with the music files, and, in response to a user
selection of a group in the first assemblage, present a second assemblage of the

music files in the selected group, wherein the second assemblage presents the
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music files in the selected group in a second set of groups according to the second
type of metadata associated with the music files in the selected group; and
(iv) a remote control device configured to control both at least some operation of the

audio source device and at least some operation of the sound reproduction device.

125. (new) The audio reproduction system of claim 124 wherein the interface module is
configured to provide a physical interface between the sound reproduction system and the audio

source device.

REMARKS

Applicant cancels claims 92-93 and 102-104 without prejudice, and adds new claims
105-125. The comments of the applicant below are each preceded by related comments of the

examiner (in small, bold type).

Claim Rejections - 35 USC § 102

2. Claims 80-83 and 85-92 are rejected under 35 U.S.C. 102(b) as being anticipated
by Contois (US Patent 5,864,868).

Regarding Claim 80, Contois discloses an audio reproduction system comprising:

a storage device comtaining a plurality of music files (Fig. 1), each music fle
including at least a first (Fig. 3, category) and second type (composer) of metadata that
characterizes the music file; and a display device for displaying 2 user interface configured
to present a first assemblage of the plurality of music files in a first set groups according to
the first type of metadata assoclated with the music files, in response to a user selection of a
group, wherein the second assemblage presents the music files in the selected group in a
second set of groups according to the second type of metadata associated with the music files

in the selected group (Fig, 3).

Amended independent claim 80 requires an audio reproduction system that includes an
“audio source device” and an “enclosure”, which includes a “powered speaker; an interface
configured to operably couple the audio source device with the powered speaker; and control
circuitry for receiving remote control signals”, Claim 80 also now requires “a remote control
configured to produce at least a first control signal that controls an operation of the audio source
device, wherein the first control signal is received by the control circuitry and transmitted to the
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audio source device via the interface.” These limitations are not disclosed or suggested in
Contois.

Contois discloses a computer system and user interface for controlling a musical play
back device, such as a player piano. Figure 1, which is reproduced below, illusirates the basic

architecture of the Contois system:
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As shown, the Contois system includes a standard personal computer 30 that controls a
solenoid 48 that actuates a media playing device such as a player piano. The personal computer
30 in Contois provides a graphical user interface that is displayed to a user on computer display
31. As shown in Fig. 2 (reproduced below), Contois’ graphical user interface includes several
“panes” of a virtual window, each pane listing music files lzy category, composer, artist, and

song:
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Contois deseribes using his system to control other media player devices in addition to a
player piano, such as an “glectric guitar, a computer controlled multimedia system, a pipe organ,
a television, a movie video player, or a computer screen.” (Col 13, 48-50).

In contrast to claim 80, Contois does not describe or suggest operably coupling an audio
source device (e.g., a personal computer, personal music player, ¢tc.) with a separate enclosure
that includes a powered speaker and control circuitry for receiving control signals that are used
to control the audio source device. In fact, Contois does not disclose any remote contro! for his
system, much less a remote control that controls one device (e.g., an audio source device)
through another device (e.g., an enclosure that includes a powered speaker). Accordingly,
Applicant respectfully submits that independent ¢laim 80, along with its dependent claims, are

patentable over Contois and the other art of record.

Claim Rejections - 35 USC §103
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4, Claim 82 and 93-104 are rejected under 35 U.S.C, 103(a) as being unpatentable
over Contois as applied in view of Katz et al. (Hereinafter "Katz") (US Patent 6,356,971).

Regarding Claim 94, Contois discloses an audio reproduction system comprising: a
sound reproduction device; a mass storage device (Fig. 1, hard drive 33) configured to store
a plurality of music files each including at least a first and second type of metadata
characterizing the respective music file (Fig. 3, category and composer); a computer
configured to interface with the sound reproduction device and a network (Fig. 1), the
computer comprising: a8 processor (cpu 32); instructions stored on a computer readable
media that when executed, ¢ause the processor to: assemble the plurality of music files into a
first sct of groups based on the first metadata associated with each respective music file (Fig.
3, category and composer); assemble the plurality of music files into a second set of groups
(composer) based on the second metadata associated with each respective music file, Contois
does not disclose detecting an addition of a new music file to the plurality of music files after
the plurality of music files have been assembled into the first and second sets of groups, and
in response to detection of 2 new music file; automatically updating the first and second set
of groups with the new music filc based on first and second type of metadata assoclated with
the new music file. Katz discloses & system for managing multimedia file including adding a
file to a collection (Col. 8, lines 19-30). Therefore it would have been obvious to one of
ordinary skill in the art at the time the invention was made to include detection and
updating of groups in order to provide means for adding additional music files to the list of
available.

Amended claim 94 requires an audio reproduction system that includes a “sound
reproduction device comprising at least one speaker” and an “music storage device configured to
removably connect with the sound reproduction device via [an] interface unit”. Claim 94 also
requires “a remote control device configured to transmit cormands to the sound reproduction
device, wherein the commands received at the sound reproduction device control at least some
operation of both the sound reproduction device and the music storage device.” Neither Contois
nor Katz describe or suggest these limitations.

As described above, the Contois system does not include any remote control device,
much less one that controls both operation of a sound reproduction device (e.g., a powered
speaker unit) and a music storage device (e.g., a personal computer or a personal media player
device). Katz discloses a system for managing media files on a computer, and, like Contois does
not describe 2 remote control device that transmits commands to a sound reproduction device
(which in Contois would correspond to his player piano device), wherein the commands received
at the sound reproduction device control at least some operation of both the sound reproduction

device and the music storage device (which in Contois would correspond to his personal

computer 30).
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For at least these reasons, Applicant respectfully submits that independent claim 94,

along with its dependent claims, are patentable over Contois and the other art of record.

New claims 105-125 are either dependent on amended claims 80 and 94 or contain
limitations that are not disclosed or suggested by Contois and the other art of record.

It is believed that all of the pending claims have been addressed. However, the absence
of a reply to a specific rejection, issue or comment does not signify agreement with or
concession of that rejection, issue or comment. In addition, because the arguments made above
may not be exhaustive, there may be reasons for patentability of any or all pending claims (or
other claims) that have not been eipressed. Finally, nothing in this paper should be construed as
an intent to concede any issue with regard to any claim, except as specifically stated in this
paper, and the amendment of any claim does not necessarily signify concession of

unpatentability of the claim prior to its amendment.

Respectfully submitted,

FISH & RICHARDSON P.C.
Date:23 May 2006 /charles hicken/

Charles Hieken

Reg. No. 18,411

Attomeys for Patent Owner
Fish & Richardson P.C.
225 Franklin Street

Boston, MA 02110
Telephone: (617) 542-5070
Facsimile: (617) 542-8906

21338235.doc
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