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ABSTRACT

A system for supplying streaming media or other media
sources to clients, which provides for selection of internet
based audio contest providers based on arbitrarily assigned
numbers that function as proxies for the URL or IP address
of the audio content providers.
4 Claims, 7 Drawing Sheets
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INTERNET RADIO RECEIVER WITH
LINEAR TUNING INTERFACE

must then have an internet connection and internet softWare

This application is a continuation-in-part of US. appli
cation Ser. No. 09/570,834, noW abandoned, ?led May 12,
2000, Which is a continuation-in-part of Us. application Ser.

regular radio or receiver, and enable the radio to access the
internet through an internet connection.
Aspects of the interface are modeled on broadcast radio

No. 09/334,846, noW U.S. Pat. No. 6,389,463, ?led Jun. 16,
1999.

receivers. For eXample, the internet radio presents linear
tuning selection, making it natural to “tune” to the “next” or
“previous” stations by imposing a linear architecture on Web
radio stations identi?ers. Since most radio listeners select

installed and operating. In another embodiment, the device
is provided as a circuit board Which can be installed in a

FIELD OF THE INVENTIONS

10

radio stations based on frequency indications on their broad
cast radio receivers, a frequency band can be used as station

The inventions beloW relate to the ?eld of internet com

munications.

identi?ers to impose the linear architecture. HoWever, sev
eral broadcasters throughout the World may use the same

BACKGROUND OF THE INVENTIONS
15

Recently, radiobroadcasters have begun transmitting their
audio content over the internet, alloWing consumers to listen
to radio stations received over the internet and played
through computer speakers. For a home user to receive radio
station “netcasts” over the internet, the user must have a 20

personal computer, an internet account, broWser softWare

geographic area for tuning, after Which the user can tune to

audio processing softWare “plug-in” capable of processing

from other companies (Apple Computer’s QuickTime®
softWare, RealPlayer’s RealAudio®, and Microsoft’s Win

stations based on frequency.
25

including its arbitrary station number, is stored in a system
management server and/or in the internet radio. When the
user Wishes to select a particular internet radio station, the
user selects the station number designating the particular

graphical interface softWare must be purchased and doWn
loaded from yet another company (Digiband Radio and
35

processing softWare, and none of the audio processing
softWare is compatible With all the radio simile graphical
interface softWare. A typical end user must be extremely
lucky to install all the necessary components With proper
cross compatibility. The end result, if it can be achieved, is
the ability to access a Web site sponsored by one of the
softWare suppliers, revieW a database of radio station Web
sites maintained by the softWare suppliers, and link to the
radio station Web site from the database.

The internet radio alternatively presents a numeric tuning
scheme for organiZing and selecting audio content netcast
ers. Each internet radio station is identi?ed by an arbitrary
station number or frequency proXy analogous to hoW listen
ers identify AM/FM radio stations by the stations’ frequency
number. Information on a particular internet radio station,

30

doWs Media Player softWare are eXamples). Radio simile
MacTuner are eXamples of radio simile interface softWare).
None of the broWsers are compatible With all the audio

unlikely). Radio stations are generally tied to geographic
locations, and they generally broadcast content that is rel
evant the geographic area. Accordingly, the internet radio
may be provided With a selector system for selecting a

such as Internet Explorer@ or Netscape Navigator®, an

audio information, and a radio simile graphical interface.
The broWser softWare must be purchased and/or doWnloaded
from any one of various broWser softWare companies, such
as America Online, Microsoft, or Netscape. The audio
processing softWare must be purchased and doWnloaded

frequency in different geographical locations (the assign
ment to frequency bands is regulated to ensure that stations
using the same frequency are so far apart that interference is

internet radio station by manipulating the band selector and
the “frequency” selector. Upon selection of a particular
internet radio station number, the internet radio begins
negotiation protocol to communicate With the internet radio
station. If the user selects a station number not allocated to
an internet radio station, the internet radio can output an

40

audio clip including a verbal statement indicating that the
station number has not been assigned, or an audio clip of
imposed static. If the user operates the device in a seek mode
or scan mode, the internet radio may communicate With the
system management server or an onboard database to deter

SUMMARY

45

mine adjacent assigned station numbers and serially connect
to assigned station numbers. If the user selects a station

The inventions described beloW provide devices and
methods for receiving radio broadcasts over the internet in

number corresponding to an AM/FM radio station, the
internet radio simply tunes to the radio frequency and
outputs Whatever radio program is being broadcast Within
the radio’s reception range on that frequency, and operates

a device Which resembles a typical radio receiver. The
hardWare is housed in a radio boX separate from a personal

computer, and the interface is a panel of physical radio
knobs, buttons, FM and AM channel indicators, etc., on the
radio housing. Inside the radio boX, necessary computer
components and softWare permit connection to the internet

as a conventional radio receiver.

The internet radio provides an easy Way to tune to radio
stations all over the World, as naturally as a user Would tune

and communication With various sources of audio informa 55 to local FM and AM stations. A listener in NeW York might
Want to hear a Tokyo based morning shoW over breakfast (in
tion. In one embodiment, the device is a completely stand
NeW York), so it is advantageous to provide a system for
alone device Which a consumer can plug into a telephone

delaying broadcast reception several hours. This can be done

line, DSL line, ISDN line, local area netWork, or cable line
and select radio stations With the same type of controls as a

typical radio. In this embodiment, the device (Which may be

60

referred to as an internet radio or internet appliance) may be

capable of receiving internet radio data over the internet as
Well as receiving traditional radio broadcasts over the air.
Also described beloW are systems and methods for selecting
internet radio broadcasts in the device. In another
embodiment, the device is a boX Which communicates With

the internet through the user’s personal computer, Which

in a specialiZed internet server Which stores the data and
sends it out again at a later time. Different users could
request different streams of the same original source but

Which Were delayed by different amounts.
BRIEF DESCRIPTION OF THE DRAWINGS
65

FIG. 1 shoWs a stand-alone embodiment internet radio.
FIG. 2 is a block diagram of the stand-alone embodiment

of the internet radio.

US 6,920,479 B2
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quality audio speakers of the user’s choice (the speaker can

FIG. 3 is a How chart of the software necessary to operate

the internet radio system.
FIG. 4 shoWs a block diagram of an internet radio

designed for use With a personal computer.
FIG. 5 is a ?owchart of the tuning process Wherein the
user is sWitching from a ?rst internet radio station to a

second internet radio station.
FIG. 6 is a ?oWchart of the tuning process Wherein the
user is sWitching from an internet radio station to an AM/F M

radio station.
FIG. 7 is a ?oWchart of the tuning process Wherein the

10

user is sWitching from an internet radio station to no station.

DETAILED DESCRIPTION OF THE
INVENTIONS

be disposed of if the end-product is to be provided as a
receiver, in Which case the box can be provided With speaker
connections or audio output jacks for further connection to
an audio ampli?er or home theater ampli?er/receiver). The
internet connection line may be provided in the form of a
telephone jack and cord, a netWork interface card and
netWork cables, cable television cable, an ISDN line, a
cellular phone jack or complete cellular phone, or any other
means for connecting to the internet. Additional audio
controls, such a treble and bass adjustment, balance
adjustments, bass boost, etc. may also be added to the

control panel.
15

FIG. 2 is a block diagram of the stand-alone embodiment
of the internet radio. The radio box 1 includes the control
panel 2 With controls mentioned above, such as volume

FIG. 1 shoWs a stand-alone embodiment internet radio.
The radio box 1 is provided as a shell for housing all the
components used by the user. The box includes a control

control 7, band selector 8, tuning selector 9, and display 10.
The radio box also includes the speaker 3 (Which instead
might be replaced by speaker jacks or a line level output to

panel 2, a speaker 3, a poWer cord 4 (though the device may
be battery poWered, if desired) and a telephone jack or

a separate high ?delity ampli?er). The radio box is con
nected to household current through poWer cord 4, and

ethernet jack 5 and associated internet connection line 6
(Which may be a telephone cord, Ethernet cable or other
line). On the control panel, a volume selector 7 Which can be
manipulated to increase and decrease volume (the volume
selector is provided in the form of a rotating knob, but may
be provided in various other forms). Band selector 8 is

connected to household telephone Wiring through telephone
cord 6. An alpha-numeric input device 17 comprises a
touchpad, pushbutton array or the like to input basic user
25

telephones, may be used). This input device can also serve

provided to alloW a user to select amongst AM radio, FM
radio stations and other radio frequency bands or “virtual

bands” (IR A and IR B) that the system ascribes to internet
only audio sources (the ascription of virtual bands to net
only audio sources may be done arbitrarily Within the
system, or may be done through consensus amongst net-only
netcasters). The band selector may be provided in the form
of a rotary knob, scroll pushbutton, multiple pushbuttons or
other con?gurations. A “frequency selector” or tuning knob

related system information during the con?guration process
(a telephone pad input system, common to cellular
as a set of pushbutton preset sWitches Which may be used to
select preset audio source selections during normal use. The
internet radio can include means for receiving and process
ing AM/FM broadcasts. This can include a conventional
antenna and conventional AM tuner 18 and FM tuner 19.
The internet radio includes an input sWitch or multiplexer

(“mux”) 20 capable of receiving inputs from multiple
35

sources like the AM tuner and FM tuners 18 and 19 and the
audio card 23, or other inputs such as a cassette deck. The

9 is provided to alloW a user to select netcasters by selecting

multiplexer is capable of selectively outputting the inputs

a frequency designation, much as a user Would use a tuning
selector on a radio or receiver, or by selecting from net

received from the AM tuner, FM tuner and the audio card to

stations organiZed as a linear list. The tuning knob can be

the audio ampli?er 24 in response to operation of the band
40

provided in the form of a rotary knob, scroll pushbutton, a
scan pushbutton, multiple pushbuttons or other con?gura
tions. The radio box also includes at least one display 10 for

position of the multiplexer to output either the AM
broadcast, FM broadcast, or the netcast. The electronics for

connecting to the internet and communicating through the

indicating current user selections. If an old fashion radio

display is desired, the displays may be incorporated into the
selector knobs/control panel structure, for example a pointer

internet With audio sources includes a computer processor
45

on the band selector combined With Written labels on the

underlying panels, as shoWn. If a modern electronic inter
face is desired (Which Will also easier accommodate use of
net-only bands and emergent bands created after construc

tion of the radio box), the display is preferably a digital
display (shoWn in FIG. 2) Which can display a readout of the

21, computer memory 22, an audio card 23, an audio
ampli?er circuit 24 and an internet connection hardWare 25
(the internet connection hardWare may be a modem or
modem card, a netWork interface card, cable modem, ISDN
modem, DSL modem or the like). The computer processor
is programmed With a minimal operating system and soft
Ware or ?rmWare required to operate the modem, manage

netWork protocols to communicate With the ISP, Web sites,

frequency band, frequency or frequency proxy, geographic
area selected by the user, and perhaps also display the
volume, balance and tone as adjusted by the user. A setup
control button 11 may be provided to permit the user to
direct the internet radio to run through a set-up procedure to

selector. Using the band selector 8, the user can set the

streaming audio sources, etc., (and handle all negotiation
55

With internet side modules), receive and respond to user
inputs from the control panel, and process received data to
send to the display 10 and audio card 23. The computer
memory 22 is used by the computer processor to store

determine needed internet connection information such as
local access telephone number, user name and passWord, and

information, such as user presets, a database of Web site

local ISP protocols. Alternatively, the setup may initiate an
automatic con?guration using a DHCP protocol or the like.

this is not provided in ?rmWare With the computer

addresses (and operating softWare and internet softWare if

processor), frequency proxies and local digital sound record

Finally, an on/off sWitch 12 is provided to turn the device on
and off.
Alternative con?gurations can be devised to match any

user’s listening preferences and pre-existing home audio/
home theater systems. Speaker cable connections may be
provided so that the device can be connected to higher

ings. The memory may be provided in the form of hard

disks, ?oppy disks, minidisks, ?ash memory, memory sticks,
RAM or any other form of memory. The audio card 23
65

receives data from the computer processor (or direct from
memory) and translates it into audio signals Which are then
transmitted to the audio ampli?er 24 and then to the speakers

US 6,920,479 B2
5
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Which then translate the audio signal and annunciate sound
and provide the desired audible output. The internet con

Which, upon ?rst use or in response to a request to con?gure

nection is accomplished through the modem/NIC box,

input knobs), Will:

(Which can be entered in numerous manipulations of the

Which is preferably provides data connection to a high speed

(1) Dial-up server-based Walk through: operate the

internet connection such as DSL or a cable modem. (If

modem to connect to a stored telephone number and to

internet access is through a dial-up modem, the modem card
25 processes data signals Which are created in the computer

a system management server operated by the propri

processor for communication to internet Web sites or pro

cessing centers through the telephone line, and processes
data signals from the internet Which are transmitted to the

radio box through the telephone line.) The expected data
transmitted from the computer processor to the internet
Websites/processing centers comprises requests for access to
speci?c URL’s, requests for speci?c audio sources from a
database of audio sources maintained at a system Website,

10

etors of the internet radio system, and upon connection
the system management server Will communicate With
the individual internet radio (as if it Were a “client
node”) to doWnload a database of audio content pro

vider URLs, query the user (through the display panel)
as to their ISP identity, ISP local telephone number,
username and passWord. If necessary, the system man
agement server Will doWnload any softWare/?rmWare
15

searches for audio sources, and communication of some

updates and audio processing plug-ins to the user’s
internet radio; or

information regarding the speci?c user’s internet radio to a
Web site. The desired data transmitted from the internet to

(2) Front panel con?guration: operate the display and
memory to query the user (through the display panel) as
to their ISP identity, ISP local telephone number, user

the user’s internet radio is the audio content from an audio

source. This desired data Will be accompanied by other data,

name and passWord; and optionally initiate a call to the
internet and communication With the system manage

such as an identi?cation of the audio source or Website, the

audio data protocol or format, and other information used by

ment server and negotiate a doWnload of current data

the computer processor to process the audio information.
The audio data is expected to be in a standard format

base of audio content provider URLs; or

(although several “standards” are currently in competitive

(3) Nation-Wide provider setup: operate the modem to
25

use). The computer processor is programmed With one or
more programs for translating the standard data formats for
audio information into audio signals acceptable to the audio
card.
On the internet side, as shoWn in FIG. 2, the internet
components With Which the internet radio interacts are
illustrated. The radio must connect to the internet through a
host, such as an internet service provider (ISP) 26. The ISP

area-Wide ISP company (such as CompuServe or

AOL), to obtain local telephone access numbers, and
Walk through setup With entry of ISP screen names and

passWords through the keypad in response to prompts
from the nation-Wide or area-Wide ISP company; or

(4) Personal telephone call With a system customer
representative, Where the user communicates location,
ISP information, screen name and passWord to the

serves to connect many internet users to the internet, and

passes all the data betWeen the internet radio and the various
Websites. Audio content netcaster Website homepages 27 (of
Which there are currently thousands) transmit or stream
audio information, upon request, to many internet users
simultaneously. The audio ?les are provided through an
audio ?le server 28 “behind” the homepage, With a separate
URL. At the audio ?le servers, audio data is stored in a

customer representative; the customer representative
35

can then Walk through con?guration With the user, or

enter con?guration data into system management
server, Whereupon the internet radio can dial-up system
management server directly and negotiate automati
cally With the system management server to con?gure
40

digital stream format for communication through the inter
net. The audio data is provided through streaming audio
softWare that provides the audio data to users requesting a
connection to the audio data stream. Various search engine
Websites 29 exist on the Web, and may be accessed to search
for audio content Websites. A system management Website

connect to a telephone number of a nation-Wide or

the internet radio With the data provided to the cus
tomer service representative (the data can also be
provided to the system management server by the user

using their oWn personal computer and Web broWser).
45

The softWare necessary to operate the internet radio
system is illustrated in How chart form in FIG. 3. Upon

system startup (preferably accomplished by turning the radio
on using the poWer button), the system softWare loads (block
31). Since the device has a single purpose, the application
softWare can be immediately launched upon startup (block

30 provides management services to the community of
internet radio users, such as maintenance of a content

provider database, audio ?le servers associated With content

pre-rolls, ?rmWare/softWare updates, and initial con?gura

32) and in fact can be combined With the system softWare.
The system/application softWare initialiZes the internet con
nection hardWare (if a modem is used, this may include

tion management.

checking for dial tone (or other expected signal from the

providers, management of advertising content interjection or
In normal use, internet radio users Will merely turn the
radio on and select a radio band (AM, FM, or NetM), select

internet connection) and proper response from the internet
55

connection hardWare (block 33), and checks for input from

a station by associated frequency, call sign, Web address, or

the user interface (block 34), such as the desired band and

frequency proxy (or other arbitrary designation). When

station. The softWare logs onto the user’s ISP (block 35) (If

preset buttons are enabled and programmed, the user can
select any preset “station” or audio source by pressing a

With the user’s ISP to enter screen name and passWord, and

preset button. The internet radio Will dial the user’s ISP, sign
onto the users internet service, and negotiate With the ISP to
link to the URL or Web site address of the desired audio

a dial up connection is used, this may include negotiating

Waiting for the opening screen or ISP homepage). If the
system is designed to use an audio content provider database
Which is stored in the internet radio’s oWn memory, the

content netcaster or link to the URL or Web site address of
the associated audio ?le server.

content retrieval module of the softWare (block 36) looks up
the URL corresponding to the desired station (Which may be

For initial use, it is preferable that the stand-alone version
of the internet radio require as little con?guration as pos

65 stored in on board memory or on the system management

sible. Thus, the internet radio is programmed With software

server) and then enters the desired audio content URL (i.e.,
the Web address) in the ISP homepage. If the system is

US 6,920,479 B2
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designed to depend on the system management server, then
the content retrieval module of the software (block 36)

continuous selection of FM, internet radio and AM stations

With a standard digital display and frequency selector typical
used With radios. If the number range for designating audio
content netcasters is arbitrarily chosen betWeen 108 (the top
of the FM radio number range) and 530 (the bottom of the
AM radio number range), users can select stations, Whether
broadcast or Webcast, from a continuous range of frequen
cies or frequency proxies Which are presented Without
differentiation in the mode of selection. Other preferred

enters the system management server address, aWaits con

nection With the system management server homepage and
enters the desired station identi?er into the system manage
ment server. The system management server then looks up

the Web address for the desired station, and negotiates With
the audio content provider Website to arrange transmission
of audio data to the user’s internet radio. Upon receipt of the

audio data, the data processing module (block 37) processes

10

to the audio card, for eventual transmission to the speakers.
The data processing module also processes any accompa

nying identifying data (block 38), and causes that identify
ing text data to be sent to the display. The system thereafter
merely passes audio information through to the radio
speakers, until the user turns off the radio or changes the
station. When the station is changed, the softWare steps

through the process of ?nding the Web address correspond
ing to the desired audio content provider and negotiating

15

The process of designating an audio content netcaster With

an arbitrary station number can be implemented by the
20

signals from the audio content provider to the internet radio

(loop 39).

tWo audio content netcasters are designated by the same
25

station number. The station number range can be provided

on the internet radio’s display 10. The display provides the
audio content netcaster number range of 109.0 to 529.9.
By frequency proxy, We mean a number Which appears on

other communications protocol and appropriate connector
42. The radio box 40 in this embodiment contains circuitry

the radio display as if it corresponded to a frequency of the
30

interface. The remaining components are supplied in the

personal computer system, Which includes the processor 43,
the monitor 44, speakers 45 and internet connection hard

underlying station Which is played When the internet radio
display is adjusted to display the number. In the FM and AM
bands, the numbers displayed are the actual frequency of the
station to Which the radio is tuned. In the internet radio band,
the numbers displayed have no relationship to a frequency,

Ware 46 Which connects the computer system to the internet

47. The computer in this embodiment, and the stand-alone
player of FIG. 1, are referred to as clients, client computers

system management server 30 or the user. Some station
numbers may not be in use or currently associated With an
audio content netcaster. In our example, station number 128
is not in use. The arbitrary station numbers are stored in the

system management server and/or the internet radio, and no

FIG. 4 shoWs a block diagram of an internet radio

and computer processor suf?cient to create the radio-like

in Canada, BBC in England, an audio book source, and a
headline neWs source are designated and identi?ed by arbi

trary station numbers 123, 124, 125 and 126 respectively.

With internet Websites to arrange transmission of audio

designed for use With a personal computer. The radio box 40
is supplied as a peripheral device for the personal computer
system 41, to be connected With the USB, SCSI, serial or

station number ranges can be 1 to 86 or any number higher

than 1711. (The frequency proxies may be chosen to overlap
previously existing FM and AM number, if confusion may
be avoided using the band selector.) In our example, CIBL

the audio data received and causes that data to be transmitted

35 and serve as a proxy for a predetermined internet audio

content provider. Frequency proxies are assigned to audio

or internet appliances. The softWare package for controlling

content providers arbitrarily. This means that there need be

the radio and responding to the user manipulation of the

no correlation betWeen any characteristic of the audio con

radio controls can be incorporated into a softWare program
stored in the processor 42, as a driver or plug-in to popular
broWser softWare such as Netscape Navigator® or Internet

40

tent provider and the assigned frequency proxy. The num
bers may be assigned in any order, and may be randomly
assigned as the audio content provider’s URL is added to the

Explorer®, and can incorporate various audio plug-ins for

system management database (in Which case the frequency

those broWsers, such a RealAudio® or QuickTime® stream

proxy Would be the same for all users) or a database resident

ing audio softWare. The internet radio plug-in softWare

provides the computer system With the capability of (1)
receiving input from the radio box tuning selector 9, volume
control 7, band selection control 8, (2) transmitting display
text to the display (if provided, as in FIG. 2), (3) processing

45

audio data for transmission to the speakers through opera
tion of the streaming audio softWare. In operation, the user
selects a desired streaming audio source by selecting it With

the controls on the radio box, selecting the geographic origin
of the desired audio source, the band of the desired audio
source, and the frequency of the desired audio source (for

radio stations) or other designation (for internet only audio

55

sources).
The internet radio can be provided With a numerical
tuning scheme for selecting an audio content netcasters.
Each audio content netcaster is designated and identi?ed by
an arbitrary station number or frequency proxy very much
like AM/FM radio stations are identi?ed by the numerical
portion of their alphanumeric call letters. The station num
bers or frequency proxies can be Whole numbers or include
decimals. If the number range for designating audio content
netcasters do not overlap With the number ranges for des

on individual internet radio appliances (in Which case the
frequency proxy assigned to each station Would vary from
user to user). The frequency proxy may be assigned based on
any predetermined relationship or function of the IP
addresses of the audio content providers, such as the numeri
cal ordering of the IP addresses. For example, a number of
IP addresses of the form 63.204.166.13, 204.204.166.160,

etc. could be arranged in numerical order (either ascending
or descending) and arbitrarily assigned to frequency proxies
of the form 109.0, 109.1, etc. The typical tWelve digit IP
address may also be mapped to the available frequency
proxies through a mathematical function. Also, sub-ranges
of the available frequency proxies may be assigned to
certain genres, so that users Will become accustomed, and

come to rely on, arbitrary ranges of frequency proxies to
expect certain genres to be assigned to the sub-range. For
60

example, talk radio stations may be preferentially assigned
frequency proxies starting at 110.0 on the display, While pop
rock stations may be preferentially assigned frequency prox
ies starting at 200.0, and other genres may be assigned in
like fashion. Thus, there may be some underlying rational to

65

the assignment of frequency proxies to audio content

ignating FM radio stations (87—108) and AM radio stations

providers, though the scheme for making the assignment is

(530—1710), the input selector and display may provide for

arbitrary.
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As programmed, the software takes input from the control
panel knobs and/or pushbuttons or other input devices, and

On the internet radio’s display 10 is the readout “123” or
some other readout indicating that the current selected
station number is 123. On the control panel, the band
selector can be in the virtual band position. The user then
wishes to switch to station BBC. The user manipulates the

negotiates with the internet to receive a stream of audio data
from the URL associated with the user’s selection on the
knobs or buttons. The net radio sends requests using the

knob (and other) data translated into requests to a URL

tuning knob, seek button or preset buttons until the display

which is redirected by a server. For example, let’s assume

reads “124.” When the knob is on number 124, the stored
audio stream for the BBC headlines is served from the
system management server (netradiostation) server while
the system negotiates a connection with the BBC “live”

we have a user “iowajoe” who owns net radio with Ser. No.

98678 who is turning the knob—here are eXamples of the
kinds of requests which could be sent by the radio to the
server (the server being designated by the web site names

10

audio stream feed. As the stored audio stream draws to a

netradiostation.com in this example).
Turning the knob to various positions such as 123, 124,
125, and 126 (arbitrary station designations set by the
system or by the user for CIBL in Canada, BBC in England,

close, the connection to the live BBC feed is initiated.
FIG. 6 is a ?owchart of the tuning process wherein the
user is switching from an audio content netcaster to an
15

an audio book source, and a headline news source,

respectively), would send the following requests:

AM/FM radio station. The internet radio 1 is in communi
cation with audio ?le server CIBL via the internet. Server
CIBL is streaming audio data to the internet radio for

outputting through the radio’s speakers. On the internet
http://www.netradiostation.com/stations/ibandi7knob=123 &use=

radio’s display is the readout “123” or some other readout
indicating that the current selected station number is 123. On
the control panel, the band selector can be in the virtual band
position. The user then wishes to switch to FM radio station
102 KIIS. The user manipulates the tuning knob, seek button
or preset buttons until the display reads “102.” The user also

iowajoe&serialno=98678
http://www.netradiostation.com/stations/ibandi7knob=124&use=
iowajoe&serialno=98678
http://www.netradiostation.com/stations/ibandi7knob=125 &use=

iowajoe&serialno=98678
25

http://www.netradiostation.com/stations/ibandi7knob=126 &use=

iowajoe&serialno=98678

radio broadcast. The internet radio ceases output of the audio

On the netradiostation server side (this is pseudo code), the
system will receive and act upon input from the user’s

stream from server CIBL at any point between the user

selecting station number 102 and output of the FM radio
broadcast.
FIG. 7 is a ?owchart of the tuning process wherein the

internet radio boX as follows:

If (user=iowajoe)
If (knob=123)
Serve audio stream of an add for brand name blue jeans
Connect to CIBL station in Canada at http://

www.cibl.cam.org/live.ram

user is switching from an audio content netcaster to no
35

Serve audio stream of locally stored headlines from
40

If (knob=125)
Serve audio stream for today s chapter of audio book of
the week

If (knob=126)

station. The internet radio 1 is in communication with audio
?le server CIBL. Server CIBL is streaming audio data to the

internet radio for outputting through the radio’s speakers.

If (knob=124)
BBC News
Redirect to live feed from BBC News to join the
program in progress

manipulates the band selector 8 to the FM position. Upon
selection of station number 102, the internet radio simply
tunes to the frequency 102 MHZ and begins to output the

45

Find user in user database and locate city

On the internet radio’s display 10 is the readout “123” or
some other readout indicating that the current selected
station number is 123. On the control panel, the band
selector can be in the virtual band position. The user then
wishes to switch to station number 128. Station number 128
does not designate any audio sources. The user manipulates

the tuning knob, seek button or preset buttons until the
display reads “128.” The internet radio determines that
station number 128 is not being used to designate any audio
sources. Upon such determination, the internet radio can
output a stored pre-roll, static noise or any other audio clip.
The internet radio ceases outputting the audio stream from
server CIBL at any point between the user selecting station
number 127 and output of the audio clip.

Redirect to audio stream for user s local weather based

on city information
Serve audio stream for user s local advertisement of

Bageltown on Main Street

Redirect to audio stream for People MagaZine head
lines
Redirect to audio stream for Sports Headlines

The netradiostation server uses the tuning knob and user
parameters to indeX into a list of station URLs from which

the radio audio data will be actually served. During that

Serve audio stream from teXt to voice converter of
redirection process, the netradiostation server may provide
sports scores based on user interest in Hockey, and 55 some content while the other site is being connected to and
the local high school Wildcats team
the stream initialiZed. Thus, when the user turns the control

Redirect to ad for the Gap at http://www.gap.com/

panel knobs to select station 123, the system negotiates a

audio/add?

connection to the CIBL radio station’s audio stream. While
the system is negotiating, the system management server can
feed an advertising audio stream to ?ll otherwise dead “air”
time. In the system operation illustrated in relation to
arbitrary channel designation or number 126, the user has

local=iowacity&user=male
Redirect to audio stream for 40 s swing at

http://www.newcastle.edu.au/fm104.ram
FIG. 5 is a ?owchart of the tuning process wherein the
user is switching from a ?rst audio content netcaster to a

stored a number of URL’s for various audio sources, such as

second audio content netcaster. The internet radio 1 is in
communication with audio ?le server CIBL in Canada via
the internet. Server CIBL is streaming audio data to the

local weather, sports headlines, gossip headlines, etc. The
system management server redirects the inquiry accordingly,

internet radio for outputting through the radio’s speakers.

65

on the basis of the knob and user data provided in the

request.
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The internet radio described employs a linear tuning band
for station selection. This linear approach means that the
order in Which stations are visited When adjusting the tuning
is ?xed. This provides the softWare With the ability to
pre-fetch audio from the “next” or “previous” URLs in the
list. As a result, When the tuning is adjusted, the internet

audio content providers. Many attempts to access audio
content servers Will fail because the server is inoperative, the
URL has changed, the user has selected an unused frequency
proxy in a system Which uses frequency proxies, or a host of
other reasons. Upon failure to connect to the audio content

radio does not have to initiate a connection to the neW station

have no audio output. Without further direction from the

provider, the user’s system Will receive no input, and thus

from scratch and may in fact already have a connection

initiated and some (perhaps loW quality) audio buffered in
anticipation of an adjustment in tuning. This Will reduce the
apparent dead time When changing net radio stations.
When changing stations, the internet radio may ?ll the
time to initiate the playing of the audio stream from either

10

To provide an indication Whenever the user has tuned to

a station that is inoperative, the system management server,
as described above, looks up the Web address for the desired

special a clip on a server Which is a feW hops aWay or from

local storage in the device. These audio sources could
contain advertising, station identi?cation, or other audio to
be played While the connection With the desired URL is
initiated.
The tuning process We have described is based on a linear

system, the user’s audio output Will remain silent. This
deprives the user of the natural feedback indicating the
status of the system.

station (selected by the user), and negotiates With the audio
15

list of net radio stations. There is no reason to only create
one NetM band—it may be advantageous to de?ne a number

content provider Website to arrange transmission of audio
data to the user’s internet radio, and then monitors the
connection for successful connection. Should connection
fail to be completed, or fail after it is established, the overall
system can impose static on the audio output. To accomplish

this, the system management server (or other component in

of different bands Which each have different characteristics
such as local, international, jaZZ, etc.
In addition to a set of linear bands, the bands may be

the system) is programmed to detect a failed connection and

direct or otherWise cause the play of audio static or crackle,
verbal statements indicating failure of the connection, or any
organiZed as a tree of bands. In this organiZation, there is a
other distinct sound that informs the user that the chosen
top level band Which contains a number of other bands and 25 connection has failed. The verbal statements or distinct
so on. For example the top level band (Which may be
sound may include verbal statement or other indications of
customiZed by the user) might look like this:
the cause of the failure and may also include prompts or
suggestions or other indications of a corrective action to be
<KCBS Local News Station> <JaZZ Stations> <International> . . .
taken by the user. The sound ?les for the distinct sound may
Selecting <KCBS Local NeWs Station> plays the local neWs
be stored on the system management server, the user’s
on KCBS. Selecting <JaZZ Stations> presents a neW band of
computer or the radio box, or in the analogous components
JaZZ Stations: such as <WBGO NJ> <WFSJ FL> <WJZW
of a stand-alone player. The function of detecting a failed
Smooth JaZZ DC> <WPFW DC> . . . <JaZZ in Europe> . . . .
connection can also be assigned to the user’s computer or the

Selecting <JaZZ in Europe> brings up a neW band Which
includes stations of JaZZ in Europe and perhaps other bands
Which present different orderings of the band itself. Thus,

stand-alone player, rather than the system management
35

<JaZZ in Europe> might have European jaZZ stations listed

puter and the internet based audio content provider, and,
upon sensing failure of said connection, causing the client

alphabetically by call letters but also have bands such as

<JaZZ in Germany> Which contain just German European
jaZZ stations.

server. Thus, the client computer can be programmed to
monitor for successful connection betWeen the client com

40

computer to play on the audio speakers a distinct sound that
informs the user that the chosen connection has failed.

On the control panel 2, a display is shoWn Which indicates
the current station being played. An alternative to this visual
display Would be for the internet radio to provide audio cues

The distinct sound can include messages to address vari
ous situations likely to be encountered. The system man
agement server can be programmed to search for and
propose, through verbal statements, an alternate audio con
for station identi?cation, and during the tuning process. For
example, as one changes stations on the J an dial, the 45 tent provider in the case of a failed connection With the user
internet radio can play a brief clip With a station identi?er as
selected audio content provider, and then aWait input from

the client computer Which may indicate acceptance of the

one roamed across the band.

The internet radio can be provided With a host of ancillary

alternative or a fresh selection by the user of another audio

capabilities. It can be provided With digital signal processing
capability to improve the perceived sound quality of the
presentation. An audio input capability (either analog or

content provider. Also, some audio content providers may
required payment of a fee, through a subscription, before

from stored media) can be provided to alloW the user to
transmit audio data over the net, creating an audio netcast
site. The internet radio can also be manufactured in modular
form, With a circuit card being fashioned along With a
complementary stereo receiver, boom box, car radio or the

like. The circuit card housing the computer processor,
modem, and input and output connectors can be supplied as
a component to be install in such systems in original
equipment manufacture, or as an after market upgrade for
systems designed With necessary connectors and installation
space to accommodate and after market upgrade. Although
the term radio has been used by analogy, the device can more
generally be considered as an audio content receiving
device.

Imposed static is one ancillary capability that facilitates
use of the system in the face of imperfect performance of

transmitting audio content to a client computer. The con

55

nection Will be established betWeen the client computer and
the subscription based audio content provider, but no audio
content Will be transmitted unless the client computer trans
mits required codes or identi?cation data to the audio
content provider. In this case, the system may detect the
refusal to transmit content, and direct the transmission and
play of distinct sounds including verbal statements Which

announce the subscription requirement and provide prompts
to user’s establishing a subscription. To address another
problem, the distinct sound can be used to block unWanted
stations. For example, the user can communicate With the
system management server, and enter names or URL’s of

audio content providers Which it Wants blocked from trans
65

mission. These Would most likely include providers of adult
content or otherWise offensive content, like polka music.
When the client computer thereafter requests connection to

US 6,920,479 B2
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blocked audio content providers, the system management

providing each audio content netcaster With an arbitrary

station number; storing the arbitrary station number and

server directs the play of static, verbal messages or distinct
sounds, or redirects the request to other providers. The
alternative providers can be preselected by the user or may
be preprogrammed into the system management server.
When applied to streaming video, as described beloW, the
imposed static can be provided in the form of audio static

URL of said plurality of audio content netcasters;
selecting an audio source;
if the selected audio source is one of the plurality of audio
content netcasters, then further selecting a desired

and crackle played through the audio speaker combined With

arbitrary station number, and if the desired arbitrary

an image of video snoW displayed on the monitor. In
addition to video snoW and audio static, the verbal state
ments indicating failure of the correction, or any other
distinct sound that informs the user that the chosen connec

station number is associated With any of the plurality of
10

audio content netcasters then recalling the URL asso

ciated With the selected arbitrary station number and
connecting to the audio content netcaster With the URL

Indications of Subscription requirements and blocking of

associated With selected arbitrary station number, and if
the selected arbitrary station number is not associated
With any of the plurality of audio content netcasters,
then outputting an audio clip;

offensive content can be applied to the video content

if the selected audio source is any of the AM/FM sources,

tion has failed may be provided, along With displayed dialog
boxes, Written messages, or distinct visual indications that
inform the user that the chosen connection has failed.

15

requests.
While the invention has thus far been described in terms

of receiving audio content, and in particular the netcasts of
current radio broadcasters, the invention may readily be used

20

to receive video content should television or cable video
content providers chose to netcast video content. In this
case, the current World Wide Web interface Which is noW

used to doWnload relatively small video ?les may be
replaced With a television-like interface, in Which a monitor
and speaker combination is provided With user input con

designating AM/FM radio stations.
25

3. The method of claim 1, Wherein the range of numbers
allocated to designating the plurality of audio content net
casters is 109.0 to 529.9.

trols as described above, including (1) geographic origin
selector, (2) band selector (i.e., broadcast or netcast only),
and (3) channel selector, Which are used by the vieWer to

then tuning to the AM/FM sources; and
Wherein the arbitrary station numbers fall Within a range
of numbers.
2. The method of claim 1, Wherein the range of numbers
does not overlap With the range of numbers allocated to

30

4. A system for delivering audio content over the internet
to an internet radio, Wherein a plurality of audio content
providers are capable of providing audio content to an

select video content Without resort to a personal computer

internet radio Which is connected to the internet, Wherein

and navigation through the architecture of the World Wide

each audio content provider is characteriZed by a unique

Web.

internet identi?ers, said system comprising;

Thus, While the preferred embodiments of the devices and
methods have been described in reference to the environ

35

ment in Which they Were developed, they are merely illus
trative of the principles of the inventions. Other embodi
ments and con?gurations may be devised Without departing
from the spirit of the inventions and the scope of the

appended claims.
We claim:
1. Amethod for selectively connecting to an audio source
in a device capable of receiving audio content from a
plurality of audio content netcasters and from AM/FM radio
sources and outputting said audio content received, each
audio content netcaster having a URL, the device capable of
connecting to the audio content netcaster With the URL, the

a server for managing connections betWeen a plurality of
internet radios to audio content providers;

a database of unique internet identi?ers and arbitrarily
selected numbers, Wherein the arbitrarily selected num
bers are assigned to correspond to the unique internet
40

identi?ers;
Wherein the server, in response to input from an internet

radio indicating input of one of the arbitrarily selected
numbers, redirects the internet radio to the unique
internet identi?er of the corresponding audio content
45

provider;
Wherein the arbitrarily selected numbers are chosen from
the range of 108.0 through 529.9.

device capable of tuning to the AM/FM sources, said method

comprising the steps of:

*
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*
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INTERNET RADIO RECEIVER WITH
LINEAR TUNING INTERFACE

software installed and operating. In another embodiment, the
device is provided as a circuit board which can be installed in
a regular radio or receiver, and enable the radio to access the

internet through an internet connection.
Aspects of the interface are modeled on broadcast radio
receivers. For example, the internet radio presents linear tun
ing selection, making it natural to “tune” to the “next” or
“previous” stations by imposing a linear architecture on web
radio stations identi?ers. Since most radio listeners select
radio stations based on frequency indications on their broad

This Application is a continuation of US. patent applica
tion Ser. No. 09/859,811, ?led May 17, 2001, now US. Pat.
No. 6,920,479, which is a continuation-in-part of US. appli
cation Ser. No. 09/570,834, ?led May 12, 2000, now aban
doned, which is a continuation-in-part of US. application
Ser. No. 09/334,846, ?led Jun. 16, 1999, now US. Pat. No.

6,389,463.

cast radio receivers, a frequency band can be used as station

identi?ers to impose the linear architecture. However, several

FIELD OF THE INVENTIONS

broadcasters throughout the world may use the same fre
The inventions below relate to the ?eld of internet commu

quency in different geographical locations (the assignment to
frequency bands is regulated to ensure that stations using the

nications.

same frequency are so far apart that interference is unlikely).
BACKGROUND OF THE INVENTION

Radio stations are generally tied to geographic locations, and
they generally broadcast content that is relevant the geo
graphic area. Accordingly, the internet radio may be provided

Recently, radiobroadcasters have begun transmitting their
audio content over the internet, allowing consumers to listen

with a selector system for selecting a geographic area for

to radio stations received over the internet and played through

tuning, after which the user can tune to stations based on

computer speakers. For a home user to receive radio station
“netcasts” over the internet, the user must have a personal
computer, an internet account, browser software such as

frequency.

Internet Explorer® or Netscape Navigator®, an audio pro

cessing software “plug-in” capable of processing audio infor

25

mation, and a radio simile graphical interface. The browser

The internet radio alternatively presents a numeric tuning
scheme for organiZing and selecting audio content netcasters.
Each internet radio station is identi?ed by an arbitrary station
number or frequency proxy analogous to how listeners iden

software must be purchased and/ or downloaded from any one

tifyAM/FM radio stations by the stations’ frequency number.

of various browser software companies, such as America

Information on a particular internet radio station, including its
arbitrary station number, is stored in a system management

Online, Microsoft, or Netscape. The audio processing soft
ware must be purchased and downloaded from other compa

30

ware are examples). Radio simile graphical interface soft
ware must be purchased and downloaded from yet another
company (Digiband Radio and MacTuner are examples of
radio simile interface software). None of the browsers are

compatible with all the audio processing software, and none
of the audio processing software is compatible with all the
radio simile graphical interface software. A typical end user
must be extremely lucky to install all the necessary compo
nents with proper cross compatibility. The end result, if it can

server and/or in the internet radio. When the user wishes to

select a particular internet radio station, the user selects the

nies (Apple Computer’ s QuickTime® software, RealPlayer’ s
RealAudio®, and Microsoft’s Windows Media Player soft

station number designating the particular internet radio sta
tion by manipulating the band selector and the “frequency”
selector. Upon selection of a particular internet radio station
35

40

number, the internet radio begins negotiation protocol to
communicate with the internet radio station. If the user selects
a station number not allocated to an internet radio station, the
internet radio can output an audio clip including a verbal
statement indicating that the station number has not been
assigned, or an audio clip of imposed static. If the user oper
ates the device in a seek mode or scan mode, the internet radio
may communicate with the system management server or an

be achieved, is the ability to access a web site sponsored by

onboard database to determine adjacent assigned station
numbers and serially connect to assigned station numbers. If

one of the software suppliers, review a database of radio

station web sites maintained by the software suppliers, and

the user selects a station number corresponding to anAM/FM

link to the radio station web site from the database.
45

radio station, the internet radio simply tunes to the radio

frequency and outputs whatever radio program is being

SUMMARY

broadcast within the radio’s reception range on that fre

The inventions described below provide devices and meth
ods for receiving radio broadcasts over the internet in a device
which resembles a typical radio receiver. The hardware is
housed in a radio box separate from a personal computer, and

the interface is a panel of physical radio knobs, buttons, FM
and AM channel indicators, etc., on the radio housing. Inside
the radio box, necessary computer components and software
permit connection to the internet and communication with

50
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various sources of audio information. In one embodiment, the
device is a completely stand-alone device which a consumer

out again at a later time. Different users could request differ
ent streams of the same original source but which were

network, or cable line and select radio stations with the same
type of controls as a typical radio. In this embodiment, the
device (which may be referred to as an internet radio or

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a stand-alone embodiment internet radio.
FIG. 2 is a block diagram of the stand-alone embodiment of

internet appliance) may be capable of receiving internet radio
data over the internet as well as receiving traditional radio
broadcasts over the air. Also described below are systems and

which must then have an internet connection and internet

local FM and AM stations. A listener in New York might want
to hear a Tokyo based morning show over breakfast (in New
York), so it is advantageous to provide a system for delaying
broadcast reception several hours. This can be done in a
specialized internet server which stores the data and sends it

delayed by different amounts.

can plug into a telephone line, DSL line, ISDN line, local area

methods for selecting internet radio broadcasts in the device.
In another embodiment, the device is a box which communi
cates with the internet through the user’s personal computer,

quency, and operates as a conventional radio receiver.
The internet radio provides an easy way to tune to radio
stations all over the world, as naturally as a user would tune to

65

the internet radio.
FIG. 3 is a ?ow chart of the software necessary to operate
the internet radio system.
FIG. 4 shows a block diagram of an internet radio designed
for use with a personal computer.

US 7,949,707 B2
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FIG. 5 is a ?owchart of the tuning process wherein the user
is switching from a ?rst internet radio station to a second
internet radio station.
FIG. 6 is a ?owchart of the tuning process wherein the user
is switching from an internet radio station to anAM/FM radio
station.
FIG. 7 is a ?owchart of the tuning process wherein the user
is switching from an internet radio station to no station.

cord, a network interface card and network cables, cable
television cable, an ISDN line, a cellular phone jack or com
plete cellular phone, or any other means for connecting to the
internet. Additional audio controls, such a treble and bass

adjustment, balance adjustments, bass boost, etc. may also be
added to the control panel.
FIG. 2 is a block diagram of the stand-alone embodiment of
the internet radio. The radio box 1 includes the control panel
2 with controls mentioned above, such as volume control 7,

DETAILED DESCRIPTION OF THE INVENTION

band selector 8, tuning selector 9, and display 10. The radio
box also includes the speaker 3 (which instead might be

FIG. 1 shows a stand-alone embodiment internet radio. The
radio box 1 is provided as a shell for housing all the compo
nents used by the user. The box includes a control panel 2, a

replaced by speaker jacks or a line level output to a separate
high ?delity ampli?er). The radio box is connected to house

speaker 3, a power cord 4 (though the device may be battery
powered, if desired) and a telephone jack or ethemet jack 5

hold telephone wiring through telephone cord 6. An alpha
numeric input device 17 comprises a touchpad, pushbutton

hold current through power cord 4, and connected to house

and associated internet connection line 6 (which may be a

array or the like to input basic user-related system informa

telephone cord, Ethernet cable or other line). On the control

tion during the con?guration process (a telephone pad input

panel, a volume selector 7 which can be manipulated to

system, common to cellular telephones, may be used). This

increase and decrease volume (the volume selector is pro
vided in the form of a rotating knob, but may be provided in
various other forms). Band selector 8 is provided to allow a
user to select amongst AM radio, FM radio stations and other
radio frequency bands or “virtual bands” (IRA and IR B) that
the system ascribes to internet only audio sources (the ascrip
tion of virtual bands to net-only audio sources may be done
arbitrarily within the system, or may be done through con
sensus amongst net-only netcasters). The band selector may
be provided in the form of a rotary knob, scroll pushbutton,

20

multiple pushbuttons or other con?gurations. A “frequency

30

input device can also serve as a set of pushbutton preset
switches which may be used to select preset audio source
selections during normal use. The internet radio can include

means for receiving and processing AM/FM broadcasts. This
can include a conventional antenna and conventional AM
25

tuner 18 and FM tuner 19. The internet radio includes an input

switch or multiplexer (“mux”) 20 capable of receiving inputs
from multiple sources like the AM tuner and FM tuners 18
and 19 and the audio card 23, or other inputs such as a cassette

deck. The multiplexer is capable of selectively outputting the

netcasters by selecting a frequency designation, much as a

inputs received from the AM tuner, FM tuner and the audio
card to the audio ampli?er 24 in response to operation of the
band selector. Using the band selector 8, the user can set the

user would use a tuning selector on a radio or receiver, or by

position of the multiplexer to output either the AM broadcast,

selector” or tuning knob 9 is provided to allow a user to select

selecting from net stations organized as a linear list. The
tuning knob can be provided in the form of a rotary knob,
scroll pushbutton, a scan pushbutton, multiple pushbuttons or
other con?gurations. The radio box also includes at least one
display 10 for indicating current user selections. If an old

35

audio sources includes a computer processor 21, computer
memory 22, an audio card 23, an audio ampli?er circuit 24
and an internet connection hardware 25 (the internet connec

fashion radio display is desired, the displays may be incorpo
rated into the selector knobs/ control panel structure, for
example a pointer on the band selector combined with written

tion hardware may be a modem or modem card, a network
40

labels on the underlying panels, as shown. If a modern elec
tronic interface is desired (which will also easier accommo
date use of net-only bands and emergent bands created after

construction of the radio box), the display is preferably a
digital display (shown in FIG. 2) which can display a readout
of the frequency band, frequency or frequency proxy, geo
graphic area selected by the user, and perhaps also display the
volume, balance and tone as adjusted by the user. A setup
control button 11 may be provided to permit the user to direct
the internet radio to run through a set-up procedure to deter

45

(and handle all negotiation with internet side modules),

cessor to store information, such as user presets, a database of
50

web site addresses (and operating software and internet soft
ware if this is not provided in ?rmware with the computer

processor), frequency proxies and local digital sound record
ings. The memory may be provided in the form of hard disks,
?oppy disks, minidisks, ?ash memory, memory sticks, RAM
55

or any other form of memory. The audio card 23 receives data

from the computer processor (or direct from memory) and

Finally, an on/off switch 12 is provided to turn the device on
and off.
Alternative con?gurations can be devised to match any

translates it into audio signals which are then transmitted to

the audio ampli?er 24 and then to the speakers which then
translate the audio signal and annunciate sound and provide

user’s listening preferences and pre-existing home audio/
home theater systems. Speaker cable connections may be
provided so that the device can be connected to higher quality
audio speakers of the user’s choice (the speaker can be dis
posed of if the end-product is to be provided as a receiver, in
which case the box can be provided with speaker connections
or audio output jacks for further connection to an audio ampli

interface card, cable modem, ISDN modem, DSL modem or
the like). The computer processor is programmed with a
minimal operating system and software or ?rmware required
to operate the modem, manage network protocols to commu
nicate with the ISP, web sites, streaming audio sources, etc.,

receive and respond to user inputs from the control panel, and
process received data to send to the display 10 and audio card
23. The computer memory 22 is used by the computer pro

mine needed intemet connection information such as local
access telephone number, user name and password, and local

ISP protocols. Alternatively, the setup may initiate an auto
matic con?guration using a DHCP protocol or the like.

FM broadcast, or the netcast. The electronics for connecting
to the internet and communicating through the internet with

60

the desired audible output. The internet connection is accom

plished through the modem/NIC box, which is preferably
provides data connection to a high speed internet connection
such as DSL or a cable modem. (If internet access is through

a dial-up modem, the modem card 25 processes data signals

?er or home theater ampli?er/receiver). The internet connec

which are created in the computer processor for communica
tion to internet web sites or processing centers through the

tion line may be provided in the form of a telephone jack and

telephone line, and processes data signals from the internet

65
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requests for access to speci?c URL’s, requests for speci?c

identity, ISP local telephone number, username and
password. If necessary, the system management server
will download any software/?rmware updates and audio
processing plug-ins to the user’s internet radio; or

audio sources from a database of audio sources maintained at

(2) Front panel con?guration: operate the display and

a system website, searches for audio sources, and communi
cation of some information regarding the speci?c user’ s inter
net radio to a web site. The desired data transmitted from the
internet to the user’s internet radio is the audio content from
an audio source. This desired data will be accompanied by

memory to query the user (through the display panel) as
to their ISP identity, ISP local telephone number, user

which are transmitted to the radio box through the telephone

line.) The expected data transmitted from the computer pro
cessor to the internet websites/processing centers comprises

name and password; and optionally initiate a call to the
internet and communication with the system manage
ment server and negotiate a download of current data

base of audio content provider URLs; or

other data, such as an identi?cation of the audio source or

website, the audio data protocol or format, and other infor
mation used by the computer processor to process the audio

(3) Nation-wide provider setup: operate the modem to

information. The audio data is expected to be in a standard
format (although several “standards” are currently in com

wide ISP company (such as CompuServe or AOL), to
obtain local telephone access numbers, and walk
through setup with entry of ISP screen names and pass

connect to a telephone number of a nation-wide or area

petitive use). The computer processor is programmed with
one or more programs for translating the standard data for

words through the keypad in response to prompts from

mats for audio information into audio signals acceptable to
the audio card.

the nation-wide or area-wide ISP company; or

On the internet side, as shown in FIG. 2, the internet com
ponents with which the internet radio interacts are illustrated.
The radio must connect to the internet through a host, such
as-an internet service provider (ISP) 26. The ISP serves to
connect many internet users to the internet, and passes all the
data between the internet radio and the various websites.

20

information, screen name and password to the customer

representative; the customer representative can then
walk through con?guration with the user, or enter con
25

Audio content netcaster website homepages 27 (of which
there are currently thousands) transmit or stream audio infor
mation, upon request, to many internet users simultaneously.
The audio ?les are provided through an audio ?le server 28
“behind” the homepage, with a separate URL. At the audio
?le servers, audio data is stored in a digital stream format for

30

?guration data into system management server, where
upon the internet radio can dial-up system management
server directly and negotiate automatically with the sys
tem management server to con?gure the internet radio
with the data provided to the customer service represen
tative (the data can also be provided to the system man
agement server by the user using their own personal

computer and web browser).

communication through the internet. The audio data is pro
vided through streaming audio software that provides the

The software necessary to operate the internet radio system
is illustrated in ?ow chart form in FIG. 3. Upon system startup

audio data to users requesting a connection to the audio data

stream. Various search engine websites 29 exist on the web,
and may be accessed to search for audio content websites. A

(4) Personal telephone call with a system customer repre
sentative, where the user communicates location, ISP

35

(preferably accomplished by turning the radio on using the
power button), the system software loads (block 31). Since
the device has a single purpose, the application software can

system management website 30 provides management ser

be immediately launched upon startup (block 32) and in fact

vices to the community of internet radio users, such as main
tenance of a content provider database, audio ?le servers

can be combined with the system software. The system/ap
plication software initializes the internet connection hard
ware (if a modem is used, this may include checking for dial

associated with content providers, management of advertis
ing content interjection or pre-rolls, ?rmware/ software

40

tone (or other expected signal from the internet connection)

updates, and initial con?guration management.

and proper response from the internet connection hardware

(block 33), and checks for input from the user interface (block

In normal use, internet radio users will merely turn the
radio on and select a radio band (AM, PM, or NetM), select a

34), such as the desired band and station. The software logs
onto the user’ s ISP (block 35) (If a dial up connection is used,
this may include negotiating with the user’s ISP to enter
screen name and password, and waiting for the opening

station by associated frequency, call sign, web address, or

frequency proxy (or other arbitrary designation). When preset
buttons are enabled and programmed, the user can select any

preset “station” or audio source by pressing a preset button.
The internet radio will dial the user’s ISP, sign onto the users
internet service, and negotiate with the ISP to link to the URL

screen or ISP homepage). If the system is designed to use an

audio content provider database which is stored in the internet
50

radio’s own memory, the content retrieval module of the

or web site address of the desired audio content netcaster or

software (block 36) looks up the URL corresponding to the

link to the URL or web site address of the associated audio ?le

desired station (which may be stored in on board memory or

server.

on the system management server) and then enters the desired
audio content URL (i.e., the web address) in the ISP homep

For initial use, it is preferable that the stand-alone version
of the internet radio require as little con?guration as possible.

55

Thus, the internet radio is programmed with software which,
upon ?rst use or in response to a request to con?gure (which
can be entered in numerous manipulations of the input

knobs), will:
(1) Dial-up server-based walk through: operate the modem

age. If the system is designed to depend on the system man
agement server, then the content retrieval module of the soft
ware (block 36) enters the system management server

address, awaits connection with the system management
server homepage and enters the desired station identi?er into
60

the system management server. The system management
server then looks up the web address for the desired station,
and negotiates with the audio content provider website to

to connect to a stored telephone number and to a system

management server operated by the proprietors of the
internet radio system, and upon connection the system

arrange transmission of audio data to the user’ s internet radio.

management server will communicate with the indi
vidual internet radio (as if it were a “client node”) to
download a database of audio content provider URLs,
query the user (through the display panel) as to their ISP

Upon receipt of the audio data, the data processing module
65

(block 37) processes the audio data received and causes that
data to be transmitted to the audio card, for eventual trans

mission to the speakers. The data processing module also

US 7,949,707 B2
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processes any accompanying identifying data (block 38), and

ti?ed by arbitrary station numbers 123, 124, 125 and 126

causes that identifying text data to be sent to the display. The

respectively. The process of designating an audio content
netcaster with an arbitrary station number can be imple
mented by the system management server 30 or the user.
Some station numbers may not be in use or currently associ
ated with an audio content netcaster. In our example, station
number 128 is not in use. The arbitrary station numbers are
stored in the system management server and/or the internet
radio, and no two audio content netcasters are designated by
the same station number. The station number range can be

system thereafter merely passes audio information through to
the radio speakers, until the user turns off the radio or changes

the station. When the station is changed, the software steps
through the process of ?nding the web address corresponding
to the desired audio content provider and negotiating with
internet websites to arrange transmission of audio signals
from the audio content provider to the internet radio (loop

39).

provided on the internet radio’s display 10. The display pro

FIG. 4 shows a block diagram of an internet radio designed
for use with a personal computer. The radio box 40 is supplied
as a peripheral device for the personal computer system 41, to
be connected with the USB, SCSI, serial or other communi
cations protocol and appropriate connector 42. The radio box
40 in this embodiment contains circuitry and computer pro

vides the audio content netcaster number range of 109.0 to
529.9.
By frequency proxy, we mean a number which appears on

the radio display as if it corresponded to a frequency of the

underlying station which is played when the internet radio
display is adjusted to display the number. In the FM and AM
bands, the numbers displayed are the actual frequency of the

cessor suf?cient to create the radio-like interface. The

remaining components are supplied in the personal computer
system, which includes the processor 43, the monitor 44,
speakers 45 and internet connection hardware 46 which con
nects the computer system to the internet 47. The computer in
this embodiment, and the stand-alone player of FIG. 1, are
referred to as clients, client computers or internet appliances.

20

and serve as a proxy for a predetermined internet audio con

tent provider. Frequency proxies are assigned to audio con
tent providers arbitrarily. This means that there need be no
correlation between any characteristic of the audio content

The software package for controlling the radio and respond
ing to the user manipulation of the radio controls can be
incorporated into a software program stored in the processor
42, as a driver or plug-in to popular browser software such as
Netscape Navigator® or Internet Explorer®, and can incor

porate various audio plug-ins for those browsers, such a Rea
lAudio® or QuickTime® streaming audio software. The

internet radio plug-in software provides the computer system
with the capability of (1) receiving input from the radio box
tuning selector 9, volume control 7, band selection control 8,
(2) transmitting display text to the display (if provided, as in
FIG. 2), (3) processing audio data for transmission to the
speakers through operation of the streaming audio software.

25

provider and the assigned frequency proxy. The numbers may
be assigned in any order, and may be randomly assigned as
the audio content provider’s URL is added to the system
management database (in which case the frequency proxy
would be the same for all users) or a database resident on

30

individual internet radio appliances (in which case the fre
quency proxy assigned to each station would vary from user

to user). The frequency proxy may be assigned based on any
predetermined relationship or function of the IP addresses of
35

the audio content providers, such as the numerical ordering of
the IP addresses. For example, a number of IP addresses of the

form 63.204.166.13, 204.204.166.160, etc. could be arranged
in numerical order (either ascending or descending) and arbi

In operation, the user selects a desired streaming audio source

by selecting it with the controls on the radio box, selecting the
geographic origin of the desired audio source, the band of the
desired audio source, and the frequency of the desired audio
source (for radio stations) or other designation (for internet

station to which the radio is tuned. In the internet radio band,
the numbers displayed have no relationship to a frequency,

trarily assigned to frequency proxies of the form 109.0, 109.1,
40

etc. The typical twelve digit IP address may also be mapped to
the available frequency proxies through a mathematical func
tion. Also, sub-ranges of the available frequency proxies may

only audio sources).

be assigned to certain genres, so that users will become accus

The internet radio can be provided with a numerical tuning
scheme for selecting an audio content netcasters. Each audio
content netcaster is designated and identi?ed by an arbitrary
station number or frequency proxy very much like AM/FM
radio stations are identi?ed by the numerical portion of their
alphanumeric call letters. The station numbers or frequency
proxies can be whole numbers or include decimals. If the
number range for designating audio content netcasters do not

45

tomed, and come to rely on, arbitrary ranges of frequency
proxies to expect certain genres to be assigned to the sub
range. For example, talk radio stations may be preferentially

50

assigned frequency proxies starting at 110.0 on the display,
while pop rock stations may be preferentially assigned fre
quency proxies starting at 200.0, and other genres may be
assigned in like fashion. Thus, there may be some underlying
rational to the assignment of frequency proxies to audio con

overlap with the number ranges for designating FM radio
stations (87-108) and AM radio stations (530-1710), the input
selector and display may provide for continuous selection of
FM, internet radio and AM stations with a standard digital
display and frequency selector typical used with radios. If the

tent providers, though the scheme for making the assignment
is arbitrary.
As programmed, the software takes input from the control
panel knobs and/or pushbuttons or other input devices, and
55

number range for designating audio content netcasters is arbi

trarily chosen between 108 (the top of the FM radio number
range) and 530 (the bottom of the AM radio number range),

(and other) data translated into requests to a URL which is
redirected by a server. For example, let’s assume we have a

users can select stations, whether broadcast or webcast, from

a continuous range of frequencies or frequency proxies which
are presented without differentiation in the mode of selection.

60

Other preferred station number ranges can be 1 to 86 or any

source, and a headline news source are designated and iden

user “iowajoe” who owns net radio with serial number 98678

who is turning the knobihere are examples of the kinds of
requests which could be sent by the radio to the server (the
server being designated by the web site names netradiosta

number higher than 1711. (The frequency proxies may be
chosen to overlap previously existing FM and AM number, if
confusion may be avoided using the band selector.) In our
example, CIBL in Canada, BBC in England, an audio book

negotiates with the internet to receive a stream of audio data
from the URL associated with the user’s selection on the
knobs or buttons. The net radio sends requests using the knob

65

tion.com in this example).
Turning the knob to various positions such as 123, 124,
125, and 126 (arbitrary station designations set by the system
or by the user for CIBL in Canada, BBC in England, an audio
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book source, and a headline news source, respectively),

band selector 8 to the FM position. Upon selection of station
number 102, the internet radio simply tunes to the frequency
102 MHZ and begins to output the radio broadcast. The inter

would send the following requests:

http://www.netradiostation.com/stations/iband?knob:
123&user:iowaj oe&serialno:98678

net radio ceases output of the audio stream from server CIBL

http://www.netradiostation.com/stations/iband?knob:

at any point between the user selecting station number 102
and output of the FM radio broadcast.
FIG. 7 is a ?owchart of the tuning process wherein the user

124&user:iowaj oe&serialno:98678

http://www.netradiostation.com/stations/iband?knob:
125&user:iowaj oe&serialno:98678

is switching from an audio content netcaster to no station. The
internet radio 1 is in communication with audio ?le server

http://www.netradiostation.com/stations/iband?knob:
126&user:iowaj oe&serialno:98678

CIBL. Server CIBL is streaming audio data to the internet

On the netradio station server side (this is pseudo code), the

radio for outputting through the radio’s speakers. On the

system will receive and act upon input from the user’ s internet

internet radio’s display 10 is the readout “123”, or some other
readout indicating that the current selected station number is
123. On the control panel, the band selector can be in the

radio box as follows:

If (user == iowajoe)
If (knob == 123)
Serve audio stream ofan add for brand name bluejeans
Connect to CIBL station in Canada at

http://www.cibl.cam.orglive.ram

20

If (knob == 124)
Serve audio stream of locally stored headlines from BBC News
Redirect to live feed from BBC News to join the program in progress
If (knob == 125)

Serve audio stream for today’s chapter of audio book ofthe week
If (knob == 126)
Find user in user database and locate city
Redirect to audio stream for user’s local weather based on

25

radio audio data will be actually served. During that redirec
tion process, the netradiostation server may provide some

Serve audio stream for user’s local advertisement of
Bageltown on Main Street
30

Serve audio stream from text to voice converter of sports scores
based on user interest

in Hockey, and the local high school Wildcats team
Redirect to ad for the Gap at http://www.gap.com/audio/add?

local=iowacity&user=male

The netradiostation server uses the tuning knob and user

parameters to index into a list of station URLs from which the

city information
Redirect to audio stream for People Magazine headlines
Redirect to audio stream for Sports Headlines

virtual band position. The user then wishes to switch to sta
tion number 128. Station number 128 does not designate any
audio sources. The user manipulates the tuning knob, seek
button or preset buttons until the display reads “128.” The
internet radio determines that station number 128 is not being
used to designate any audio sources. Upon such determina
tion, the internet radio can output a stored pre-roll, static noise
or any other audio clip. The internet radio ceases outputting
the audio stream from server CIBL at any point between the
user selecting station number 127 and output of the audio clip.

35

Redirect to audio stream for 40’s swing at

http://www.newcastle.edu.au/fm104.ram

content while the other site is being connected to and the
stream initialized. Thus, when the user turns the control panel
knobs to select station 123, the system negotiates a connec
tion to the CIBL radio station’s audio stream. While the
system is negotiating, the system management server can
feed an advertising audio stream to ?ll otherwise dead “air”
time. In the system operation illustrated in relation to arbi
trary channel designation or number 126, the user has stored
a number of URL’s for various audio sources, such as local

weather, sports headlines, gossip headlines, etc. The system
FIG. 5 is a ?owchart of the tuning process wherein the user
is switching from a ?rst audio content netcaster to a second
audio content netcaster. The internet radio 1 is in communi
cation with audio ?le server CIBL in Canada via the internet.

40

Server CIBL is streaming audio data to the internet radio for

outputting through the radio’s speakers. On the internet
radio’s display 10 is the readout “123” or some other readout

indicating that the current selected station number is 123. On
the control panel, the band selector can be in the virtual band
position. The user then wishes to switch to station BBC. The
user manipulates the tuning knob, seek button or preset but
tons until the display reads “124.” When the knob is on
number 124, the stored audio stream for the BBC headlines is

45

not have to initiate a connection to the new station from

scratch and may in fact already have a connection initiated
50

served from the system management server (netradio station)
server while the system negotiates a connection with the BBC
“live” audio stream feed. As the stored audio stream draws to
a close, the connection to the live BBC feed is initiated.
FIG. 6 is a ?owchart of the tuning process wherein the user
is switching from an audio content netcaster to an AM/FM
radio station. The internet radio 1 is in communication with
audio ?le server CIBL via the internet. Server CIBL is stream

ing audio data to the internet radio for outputting through the

management server redirects the inquiry accordingly, on the
basis of the knob and user data provided in the request.
The internet radio described employs a linear tuning band
for station selection. This linear approach means that the
order in which stations are visited when adjusting the tuning
is ?xed. This provides the software with the ability to pre
fetch audio from the “next” or “previous” URLs in the list. As
a result, when the tuning is adjusted, the internet radio does

and some (perhaps low quality) audio buffered in anticipation
of an adjustment in tuning. This will reduce the apparent dead
time when changing net radio stations.
When changing stations, the internet radio may ?ll the time
to initiate the playing of the audio stream from either special
a clip on a server which is a few hops away or from local

55

storage in the device. These audio sources could contain

advertising, station identi?cation, or other audio to be played
while the connection with the desired URL is initiated.
The tuning process we have described is based on a linear
list of net radio stations. There is no reason to only create one

radio’s speakers. On the internet radio’ s display 10 is the

NetM bandiit may be advantageous to de?ne a number of
different bands which each have different characteristics such

readout “123” or some other readout indicating that the cur

as local, international, jazz, etc.

rent selected station number is 123. On the control panel, the
band selector can be in the virtual band position. The user then

In addition to a set of linear bands, the bands may be
organized as a tree of bands. In this organization, there is a top

wishes to switch to FM radio station 102 KIIS. The user

manipulates the tuning knob, seek button or preset buttons
until the display reads “102.” The user also manipulates the

60

65

level band which contains a number of other bands and so on.

For example the top level band (which may be customized by
the user) might look like this:
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<KCBS Local News Station> <JaZZ Stations> <Interna

system management server, the user’s computer or the radio
box, or in the analogous components of a stand-alone player.
The function of detecting a failed connection can also be
assigned to the user’s computer or the stand-alone player,
rather than the system management server. Thus, the client
computer can be programmed to monitor for successful con
nection between the client computer and the internet based

tional> . . . Selecting <KCBS Local News Station> plays the

local news on KCBS. Selecting <JaZZ Stations> presents a
new band of J an Stations: such as <WBGO NJ> <WFSJ FL>
<WJZW Smooth JaZZ DC> <WPFW DC> . . . <JaZZ in

Europe> . . . . Selecting <JaZZ in Europe> brings up a new

band which includes stations of JaZZ in Europe and perhaps
other bands which present different orderings of the band

audio content provider, and, upon sensing failure of said
connection, causing the client computer to play on the audio

itself. Thus, <JaZZ in Europe> might have European jaZZ
stations listed alphabetically by call letters but also have

speakers a distinct sound that informs the user that the chosen
connection has failed.

bands such as <JaZZ in Germany> which contain just German

European jaZZ stations.

The distinct sound can include messages to address various

On the control panel 2, a display is shown which indicates
the current station being played. An alternative to this visual
display would be for the internet radio to provide audio cues
for station identi?cation, and during the tuning process. For

situations likely to be encountered. The system management
server can be programmed to search for and propose, through
verbal statements, an alternate audio content provider in the

example, as one changes stations on the JaZZ dial, the internet

case of a failed connection with the user selected audio con

radio can play a brief clip with a station identi?er as one
roamed across the band.

tent provider, and then await input from the client computer

The internet radio can be provided with a host of ancillary

which may indicate acceptance of the alternative or a fresh
20

selection by the user of another audio content provider. Also,
some audio content providers may required payment of a fee,
through a subscription, before transmitting audio content to a
client computer. The connection will be established between
the client computer and the subscription based audio content

25

provider, but no audio content will be transmitted unless the
client computer transmits required codes or identi?cation
data to the audio content provider. In this case, the system
may detect the refusal to transmit content, and direct the

capabilities. It can be provided with digital signal processing
capability to improve the perceived sound quality of the pre
sentation. An audio input capability (either analog or from
stored media) can be provided to allow the user to transmit
audio data over the net, creating an audio netcast site. The
internet radio can also be manufactured in modular form, with

a circuit card being fashioned along with a complementary
stereo receiver, boom box, car radio or the like. The circuit

transmission and play of distinct sounds including verbal

card housing the computer processor, modem, and input and

after market upgrade for systems designed with necessary

statements which announce the subscription requirement and
provide prompts to user’s establishing a subscription. To
address another problem, the distinct sound can be used to

connectors and installation space to accommodate and after

block unwanted stations. For example, the user can commu

output connectors can be supplied as a component to be install

30

in such systems in original equipment manufacture, or as an

market upgrade. Although the term radio has been used by
analogy, the device can more generally be considered as an

35

from transmission. These would most likely include provid

audio content receiving device.
Imposed static is one ancillary capability that facilitates
use of the system in the face of imperfect performance of
audio content providers. Many attempts to access audio con
tent servers will fail because the server is inoperative, the
URL has changed, the user has selected an unused frequency
proxy in a system which uses frequency proxies, or a host of
other reasons. Upon failure to connect to the audio content

40

provider, the user’s system will receive no input, and thus
have no audio output. Without further direction from the

45

system, the user’s audio output will remain silent. This
deprives the user of the natural feedback indicating the status
of the system.
To provide an indication whenever the user has tuned to a

station that is inoperative, the system management server, as
described above, looks up the web address for the desired

nicate with the system management server, and enter names
or URL’s of audio content providers which it wants blocked

50

ers of adult content or otherwise offensive content, like polka
music. When the client computer thereafter requests connec
tion to blocked audio content providers, the system manage
ment server directs the play of static, verbal messages or
distinct sounds, or redirects the request to other providers.
The alternative providers can be preselected by the user or
may be preprogrammed into the system management server.

When applied to streaming video, as described below, the
imposed static can be provided in the form of audio static and
crackle played through the audio speaker combined with an
image of video snow displayed on the monitor. In addition to
video snow and audio static, the verbal statements indicating
failure of the correction, or any other distinct sound that
informs the user that the chosen connection has failed may be

provided, along with displayed dialog boxes, written mes

station (selected by the user), and negotiates with the audio

sages, or distinct visual indications that inform the user that

content provider website to arrange transmission of audio
data to the user’s internet radio, and then monitors the con
nection for successful connection. Should connection fail to
be completed, or fail after it is established, the overall system
can impose static on the audio output. To accomplish this, the
system management server (or other component in the sys
tem) is programmed to detect a failed connection and direct or
otherwise cause the play of audio static or crackle, verbal
statements indicating failure of the connection, or any other

the chosen connection has failed. Indications of Subscription
requirements and blocking of offensive content can be
applied to the video content requests.

distinct sound that informs the user that the chosen connec
tion has failed. The verbal statements or distinct sound may
include verbal statement or other indications of the cause of
the failure and may also include prompts or suggestions or
other indications of a corrective action to be taken by the user.
The sound ?les for the distinct sound may be stored on the

55

While the invention has thus far been described in terms of
receiving audio content, and in particular the netcasts of cur
rent radio broadcasters, the invention may readily be used to
60

receive video content should television or cable video content
providers chose to netcast video content. In this case, the
current world wide web interface which is now used to down

load relatively small video ?les may be replaced with a tele
vision-like interface, in which a monitor and speaker combi
nation is provided with user input controls as described
65

above, including (1) geographic origin selector, (2) band
selector (i.e., broadcast or netcast only), and (3) channel
selector, which are used by the viewer to select video content
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without resort to a personal computer and navigation through
the architecture of the world wide web.
Thus, while the preferred embodiments of the devices and

4. The device as recited in claim 3, wherein the device is

con?gured to prefetch the audio information corresponding
to the second audio content source from an audio content

methods have been described in reference to the environment

in which they were developed, they are merely illustrative of

source that is assigned a station number that is numerically
adjacent to a station number assigned to the ?rst audio content

the principles of the inventions. Other embodiments and con

source.

?gurations may be devised without departing from the spirit

5. The device as recited in claim 4, wherein the device is

of the inventions and the scope of the appended claims.

further con?gured to play a predetermined audio clip in
response to an inability to receive data corresponding to a

We claim:

selected audio content source.

1. A device, comprising:

6. The device as recited in claim 5, wherein the predeter
mined audio clip mimics a static sound.
7. The device as recited in claim 1, wherein the device is

a housing;
a memory disposed within the housing, wherein the
memory is con?gured to store information that associ

further con?gured to play a predetermined audio clip during

ates at least one of a plurality of audio content sources

a time period when a different audio content source is being

with a corresponding URL of a provider from which the
audio content source originates, wherein the plurality of
audio content sources includes at least two audio content

sources originating from providers that are located
remote from the device and that are different from one

20

further con?gured to play a predetermined audio clip in

another;
an input device disposed at an exterior surface of the hous
ing, wherein the input device is controllable by a user to
select one of the plurality audio content sources;

a processor disposed within the housing;

response to an inability to receive data corresponding to a
selected audio content source.
25

a network interface; and
an audio output;

11. A method, comprising:
content netcasters:

selecting a ?rst audio content source:
access the memory to obtain a URL of a ?rst provider 30

from which the ?rst audio content source originates;
face to access the ?rst audio content source;
35

play the received audio information through the audio
output; and
prefetch, via the network interface, audio information

ciated with the desired channel designation;
the device sending a request to a ?rst provider from which
a ?rst audio content netcaster originates;
45

sending, in response to the user selecting the ?rst

the device receiving, from the ?rst provider, audio infor
mation corresponding to the ?rst audio content net

audio content source at a time when the second

50

receiving, from the second provider via the network
interface, data representative of audio information

caster;
the device outputting the audio information; and
responsive to said receiving the selection of the desired chan
nel designation, the device prefetching audio information
corresponding to a second audio content netcaster originating
from a second provider that is remote from the device and is

corresponding to the second audio content source;
and

different from the ?rst provider, wherein said prefetching
55

to the second audio content source.

2. The device as recited in claim 1, wherein the prefetching
the audio information corresponding to the second audio
content source includes storing the received audio informa
tion corresponding to the second audio content source as a 60

audio information includes:
sending, in response to said receiving the selection of the
desired channel designation occurring at a time when the
second audio content netcaster is not being accessed by
the device, a request to the second provider to access the
second audio content netcaster; and

receiving, from the second provider via the network inter
face, data representative of audio information corre

format that produces reduced audio quality.
3. The device as recited in claim 1,
wherein the ?rst provider is a ?rst website and the second
provider is a second website that is distinct from the ?rst

website; and

an exterior surface of a housing of the device;
the device determining a ?rst audio content netcaster asso

originates from a second provider, wherein the second
provider is remote from the device and is different
from the ?rst provider, and wherein prefetching the
audio information corresponding to the second audio

wherein at least one of the plurality of audio content
sources is assigned a station number.

wherein the plurality of audio content netcasters
includes at least two audio content netcasters origi
nating from providers that are located remote from the

ignation of the associated channel designations, wherein
the selection is made using an input device disposed at

corresponding to a second audio content source that 40

storing the received audio information corresponding

a URL of a provider from which the audio content net

device and that are different from one another;
the device receiving a selection of a desired channel des

ing to the ?rst audio content source;

audio content source is not being accessed by the
device, a request to the second provider to access
the second audio content source;

an associated channel designation; and

caster originates;

send a request to the ?rst provider via the network inter

content source includes:

10. The device as recited in claim 9, wherein the predeter
mined audio clip mimics a static sound.
a device storing, for at least one of a plurality of audio

wherein the device is con?gured to, in response to the user

receive, from the ?rst provider via the network interface,
data representative of audio information correspond

requested in response to selection by the user.
8. The device as recited in claim 7, wherein the predeter
mined audio clip mimics a static sound.
9. The device as recited in claim 1, wherein the device is

sponding to the second audio content netcaster.
65

12. The method of claim 11, further comprising:
in response to the device failing to receive data correspond
ing to a selected audio content netcaster, the device

outputting an audio clip.
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13. The method of claim 11,
wherein the ?rst provider is a ?rst website and the second
provider is a second website that is distinct from the ?rst
website.

14. The method of claim 11, further comprising arranging

that are located remote from the apparatus and that are
different from one another;
second means, disposed at an exterior surface of the hous
01

the associated channel designations for selection by one or
more genres.

ing, controllable by a user for selecting one of the plu
rality audio content sources; and
third means for providing communication with a network;
wherein the apparatus is con?gured to, in response to the
user selecting a ?rst audio content source:
access the ?rst means to obtain a URL of a ?rst provider

15. The method of claim 11, further comprising the device
storing the prefetched audio information as a format that

from which the ?rst audio content source originates,

produces reduced audio quality.

wherein the selection is made using the second

16. The device of claim 1, further comprising a display
disposed at the exterior surface of the housing, wherein the
display is con?gured to present information relating to one or

send a request to the ?rst provider via the third means to

more of the audio content sources, and wherein the display is

receive, from the ?rst provider via the network interface,
data representative of audio information correspond

means;

access the ?rst audio content source;

separate from the input device.
17. The device of claim 16, wherein the input device and
the display are portions of the exterior surface of the housing.
18. The device of claim 1, wherein the plurality of audio

ing to the ?rst audio content source;

output the received audio information; and

content sources are arranged for selection by one or more 20

genres, and wherein the input device is selected from the
group consisting of a rotary knob, a pushbutton, and a touch

pad.
19. The device of claim 18, wherein at least one of the one
or more genres is selected from the group consisting of jaZZ,

25

talk radio, and pop rock.

?rst means, disposed within the housing, for storing infor

the plurality of audio content sources includes at least
two audio content sources originating from providers

tive of the audio information corresponding to the
audio content source is not being accessed by the
apparatus, a request to the second provider to

a housing;

from which the audio content source originates, wherein

second provider that is remote from the apparatus and
is different from the ?rst provider, wherein prefetch
ing the audio information includes:
sending, in response to receiving the data representa
?rst audio content source at a time when the second

20. An apparatus, comprising:
mation that associates at least one of a plurality of audio
content sources with a corresponding URL of a provider

prefetch, via the third means, audio information corre
sponding to a second audio content source, wherein
the second audio content source originates from a

30

access the second audio content source; and

receiving, from the second provider, data representa
tive of audio information corresponding to the sec
ond audio content source.
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