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RADIO SCANNER PROGRAMMED FROM
FREQUENCY DATABASE AND METHOD

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to scanning radio receivers.
More particularly, the present invention relates to a system
and method of programming a scanning radio receiver by
querying a frequency and linked descriptor database using a
geographic search reference.

2. Description of the Related Art

Scanning radio recervers are devices that sequentially tune
through plural radio frequencies until a pertinent radio broad-
cast 1s detected, at which time the scanning radio recerver
stops the scanning process and recerves the detected radio
broadcast, usually routing the detected audio signals to a
loudspeaker or earphone. The detection of a signal causes the
scanning radio recerver to open a squelch gate that couples the
received signals to the loudspeaker. Once the broadcast
ceases, the squelch gate closes and the scanning radio recerver
resumes the frequency scanning process. Scanning radio
receivers are also called scanning radios, or simply “scan-
ners.” Most scanners are capable of scanning several radio
frequency bands. Examples of radio bands accessible with
modern scanners are listed in Table 1.

TABLE 1
HF Band 25-29 MHz
VHF-Lo Band 30-50 MHz
VHF-Hi Band 144-174 MHz
UHF Band 406-512 MHz
800 MHz Band 806-1300 MHz

Radio frequency bands are defined by regulatory authori-
ties, such as the Federal Communications Commission
(FCC) 1 the United States. The list of bands above 1s not
exhaustive, and those skilled 1n the art are familiar with other
bands and numerous sub-bands within the listed bands. The
nature of radio scanning 1s a real-time experience, as there are
a great variety of radio communications active at any given
instant 1 time, and, 1t 1s a matter of personal preference as to
which kinds of communications are desirable, and deemed
pertinent by any given user. Some popular kinds of commu-
nications include police, fire, emergency medical, weather,
sports, aircraft, as well as others. The entities that conduct
radio communications within these services are commercial,
government, and private organizations that utilize radio sys-
tems configured for their particular needs, while remaining
compliant with regulatory requirements. Several manufactur-
ers make and sell radio systems that operate according to
established standards or that are of a proprietary design. In
such systems, one or more radio repeaters are typically
employed. The repeaters enable fleets of radios to have broad
area radio coverage by transmitting to and receiving from the
radio repeaters, which receive and re-transmit (“repeat”) sig-
nals from the fleets of radios. Scanning radios generally
monitor and receive broadcasts from the transmit side of the
repeaters 1n one of two types of systems, “conventional” radio
repeater systems and trunked groups of repeaters (“trunking,
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systems”). In both cases the scanner sequentially scans mul-
tiple channels, looking for interesting and desirable broad-
casts 1n real time.

Fleet radios commonly employ some form of analog or
digital squelch management, which are controlled waith
squelch “tones.” These tones are detected by the fleet radios,
and by scanners, and serve to open and close the recerver’s
squelch gate. In order to recerve a conventional radio broad-
cast, a scanner must tune to the frequency of transmission,
detect the presence of a predetermined squelch tone, and then
open the squelch gate. During a scanming operation, plural
frequencies are sequentially loaded 1nto the recerver, and then
briefly checked for the presence of an expected tone, which
indicates the presence of a pertinent broadcast. When a
matching broadcast 1s detected, scanning 1s ceased, the
squelch gate opened, and the broadcast reproduced to the
loudspeaker of the radio. Once the broadcast ceases, the lack
of the tone causes the squelch gate to closes, and scanning 1s
resumed.

Trunking systems comprise plural repeaters, typically
numbering from 2 to 20, which are connected together and are
shared by many radio fleets, thereby improving spectrum
utilization efficiency. Control signaling 1s implemented 1n the
trunked radio system radio protocol, which assigns frequen-
cies and talk group codes 1n real time. These talk group codes
direct the radio fleets as to which repeater frequencies to use
in real time. In a typical conversation, the frequency of opera-
tion changes with every transmission. In order to scan a
trunked system, the scanner must be programmed with all the
frequencies of the trunked group and must be programmed
with one or more talk group codes. One of the trunked repeat-
ers may be assigned as a control channel, which 1s particularly
monitored, looking for predetermined talk group codes that
indicated desired broadcasts.

In prior art scanners, the user was responsible for gathering
the needed frequencies, squelch tones, and talk group ID
codes. These are then meticulously entered 1nto the scanner
using the keypad. This approach is tedious and prone to
errors, some of which might never be detected, leading to
missed reception opportunities. In addition, the user had to be
familiar with the concepts of trunked versus conventional
scanning, the arrangement and allocation of channels 1n the
memory of the scanner, which 1s particularly complex 1n the
case of trunked systems because of the storage of both radio
frequencies and talk group codes. Additionally, since radio
signals have limited range and since radio frequencies are
reused over large distances, the user had to find frequencies,
tones, and codes utilized 1n their geographic area before pro-
gramming the operation of the scanner. Lists of frequencies,
tones, and codes are available from a few sources on the
Internet. While thus simplifies the process of finding frequen-
cies, tones and codes, the process of gathering, selecting, and
programming still remains daunting, even to relatively
sophisticated users. In prior art scanners, the display was used
to indicate the present frequency of reception by displaying a
numeric representation of the current frequency, tone or code.
This approach was confusing to users because 1t 1s difficult to
remember what service 1s using particular frequencies, eftc.
Some prior art scanners enabled to user to enter alphanumeric
phrases that correspond to the service, and operated such that
the phrase was displayed during reception. While this 1s an
improvement during operation and reception of the scanner, 1t
made the programming task even more difficult, particularly
since most scanners merely had a telephone style numeric
keypad. Thus it can be appreciated that there 1s a need 1n the
art for a signmificantly simpler system and method of program-
ming frequencies, tones and codes 1nto a radio scanner that
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adapts to the geographic needs of the user and that provides
recognizable indications of what service 1s being recerved.

SUMMARY OF THE INVENTION

The need 1n the art 1s addressed by the apparatus and
methods of the present imvention. The present invention
teaches a method of operating a radio having a recewver, a
channel memory and a display in conjunction with a fre-
quency and linked descriptor database. The method includes
querying the frequency and linked descriptor database using
a geographic reference to produce a list of local radio chan-
nels that includes a list of frequencies with linked descriptors.
It also 1ncludes transterring the list of radio channels 1nto the
channel memory, and, tuning the receiver to a frequency
recalled from the list of radio channels while simultaneously
displaying a descriptor linked to the frequency.

In a specific embodiment of the method, the geographic
reference 1s selectively specified. In another embodiment, the
method includes selectively enabling a portion of the list of
local radio channels for transfer. In another embodiment, the
radio includes a database memory containing the frequency
and linked descriptor database. In another embodiment, the
frequency and linked descriptor database 1s located on the
Internet, and the querying step and the transierring step are
accomplished through an Internet connection.

In a specific embodiment of the foregoing method includes
coupling the radio to a communication port on a computer,
and the transferring step occurs between the computer and the
radio. In a refinement to this embodiment, the frequency and
linked descriptor database 1s located on a network coupled to
the computer, and, the query 1s accomplished by the computer
through the network. In another embodiment, the radio
includes a rechargeable battery, and the method further
includes recharging the battery through the communications
ports. In another embodiment, the computer includes a user
interface, and the method further includes specifying the geo-
graphic reference through the computer user interface. In
another embodiment, the radio 1s provided with a computer
device driver and the method includes loading the device
driver onto the computer and recognizing the connection of
the radio to the computer by the device driver. In a further
embodiment, the radio 1s provided with computer application
soltware and the method includes loading the application
software onto the computer and executing the application
soltware on the computer. In another embodiment, the fre-
quency and linked descriptor database 1s stored 1n the com-
puter.

The present invention also teaches a radio apparatus foruse
in conjunction with a frequency and linked descriptor data-
base. The apparatus includes a receiver, a channel memory,
and a display, all of which are coupled to a controller. The
controller operates to store a list of local radio channels that
includes a list of frequencies with linked descriptors, which
result from a query of the frequency and linked descriptor
database using a geographic reference, into the channel
memory. The controller further operates to tune the receiver
to a frequency recalled from the list of radio channels and
simultaneously display a descriptor linked to the frequency
on the display.

In a specific embodiment of the apparatus, the geographic
reference 1s communicated through the controller during the
query of the frequency and linked descriptor database. In
another embodiment, the apparatus further includes an actua-
tor coupled to the controller. Actuation of the actuator causes
the controller to enable a selective portion of the list of local
radio channels to be stored in the channel memory. In another
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embodiment, the apparatus further includes a database
memory coupled to the controller, which contains the fre-
quency and linked descriptor database. In another embodi-
ment, the frequency and linked descriptor database 1s located
on the Internet, and the apparatus additionally includes a
network interface. The controller operates to query the fre-
quency and linked descriptor database through the network
interface, and operates to recerve the list of local radio chan-
nels trough the network interface.

In another specific embodiment of the apparatus, it 1s
adapted for use 1n conjunction with a computer having a
communication port. The apparatus further includes an inter-
face port coupled to the controller and adapted to communi-
cate with the computer communication port. The controller
receives the list of local radio channels from the computer
through the interface port. In another embodiment, the appa-
ratus 1ncludes a battery that i1s electrically coupled to the
interface port, and the battery 1s recharged with power
received from the computer communication port. In another
embodiment of the apparatus, the frequency and linked
descriptor database 1s stored in the computer. In another
embodiment, the apparatus 1s provided with application sofit-
ware adapted for execution by the computer. The application
software operates to recognize the radio upon connection of
the interface port to the communication port. In another
embodiment, the frequency and linked descriptor database 1s
located on a network coupled to the computer, and the appli-
cation software operates to cause the computer to query the
frequency and linked descriptor database through the net-
work. In yet another embodiment, the computer includes a
user interface, and the application software recognizes user
iput of the geographic reference through the user interface.

The present invention also teaches a method of operating a
scanning radio, which has a recerver, a channel memory and
a display, 1n conjunction with a frequency and linked descrip-
tor database. The method includes querying the frequency
and linked descriptor database using a geographic reference
to produce a list of local radio channels that includes a list of
frequencies with linked descriptors. It also includes transter-
ring the list of local radio channels into the channel memory,
and scanning the list of local radio channels by sequentially
tuning the receiver to frequencies recalled from the list of
frequencies stored in the channel memory while simulta-
neously displaying a descriptor linked to each of the recalled
frequencies.

In a specific embodiment of the foregoing method, the
scanner further includes a channel selection actuator, and the
method further includes selectively enabling a portion of the
list of local radio channels for sequential tuming during the
scanning step. In another embodiment, the frequency and
linked descriptor database further includes linked squelch
tones, and the list of local radio channels further include a
linked squelch tone that 1s linked with at least a first fre-
quency. The scanning step further includes comparing a pres-
ently received squelch tone with the linked squelch tone, and
enabling reception of a present frequency upon detecting a
match between the received squelch to and the linked squelch
tone.

In another specific embodiment of the method, the fre-
quency and linked descriptor database further includes
trunked groups of frequencies and linked system types, and
the list of local radio channels further include a trunked group
of frequencies and a linked system type. The scanning step
turther includes enabling reception of the trunked group of
frequencies according to a trunking protocol corresponding
to the linked system type. In a further refinement, the fre-
quency and linked descriptor database includes linked
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trunked group codes, and the list of local radio channels
turther includes a linked trunked group code linked to the
trunked group of Ifrequencies. The scanning step further
includes comparing a presently received trunked group code
with the linked trunked group code, and enabling reception of
a trunked system radio signal by tracking the trunked group
frequencies 1 accordance with the trunking protocol upon
detecting a match between the received trunked group code
and the linked trunked group code. The method treats talk
group ID codes, whole trunked systems and conventional
frequencies as individual “things™ to be scanned by the user.

In another embodiment of the method, the scanner further
includes an interface port and 1s operated 1n conjunction with
a computer having a communications port, the method further
includes coupling the scanner interface port to the computer
communication port. The transferring step transters the list of
local radio channels from the computer to the channel
memory. In another embodiment, the frequency and linked
descriptor database 1s located on a network coupled to the
computer, and the querying step 1s initiated by the computer
through the network. In another embodiment, the method
turther includes selectively enabling a portion of the list of
local radio channels for transter during the transferring step.
In another embodiment, the scanner includes a battery elec-
trically coupled to the interface port, and the method includes
recharging the battery with power dertved from the commu-
nications port.

In another specific embodiment of the method, the radio 1s
provided with a computer device driver, and the method fur-
ther includes loading the device driver onto the computer, and
recognizing the connection of the radio interface port to the
computer communication port by the device driver. In another
specific embodiment, the frequency and linked descriptor
database 1s stored in the computer. In another embodiment,
the method further imncludes synchronizing the list of local
radio channels 1n the computer with the present list of local
radio channels in the channel memory.

In a refinement to the foregoing method, the computer
includes a user interface and the method includes specitying
the geographic reference through the computer user intertace.
In another embodiment, the method further includes selec-
tively enabling a portion of the list of local radio channels for
transier during the transferring step by access to the computer
user interface. In another refinement, the method includes
presenting an indicia of the content of the list of local radio
channels using the computer user interface, and mnitiating the
transierring step by atlirmative actuation using the computer
user mterface. In another embodiment, the radio 1s provided
with computer application software, and, the method further
includes loading the application soitware onto the computer
and executing the application software on the computer. In yet
another refinement, the computer application software
enables selecting, adding, and deleting content from the list of
local radio channels.

The present mnvention also teaches a scanning radio appa-
ratus for use in conjunction with a frequency and linked
descriptor database. The apparatus includes a receiver, a
channel memory, and a display, all of which are coupled to a
controller. The controller operates to store a list of local radio
channels 1nto the channel memory. The list of local radio
channels includes a list of frequencies with linked descrip-
tors, which result from a query of the frequency and linked
descriptor database using a geographic reference. The con-
troller further operates to sequentially tune the recerver to
frequencies recalled from the list of frequencies stored 1n the
channel memory while simultaneously displaying a descrip-
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tor linked to each of the recalled frequencies on the display,
thereby scanning the list of frequencies.

In a specific embodiment, the scanning radio apparatus
further includes a channel selection actuator coupled to the
controller. Actuation of the channel selection actuator causes
the controller selectively enable a portion of the list of local
radio channels for sequential tuning during the scanning the
list of frequencies operation. In another embodiment of the
apparatus, the frequency and linked descriptor database fur-
ther includes linked squelch tones, and the list of local radio
channels further include a linked squelch tone that 1s linked
with at least a first frequency. The controller stores the linked
squelch tone 1n the channel memory, and compares a pres-
ently recerved squelch tone with the linked squelch tone dur-
ing the scanning operation. The controller enables reception
ol a present frequency upon detecting a match between the
received squelch to and the linked squelch tone.

In another specific embodiment of the apparatus, the fre-
quency and linked descriptor database further includes
trunked groups of frequencies and linked system types, and
the list of local radio channels further includes a trunked
group ol frequencies and a linked system type. The controller
stores the trunked group of frequencies and the linked system
type 1n the channel memory, and enables reception of the
trunked group of frequencies by the receiver according to a
trunking protocol corresponding to the linked system type. In
a refinement to this embodiment, the frequency and linked
descriptor database further includes linked trunked group
codes, and the list of local radio channels further includes a
linked trunked group code linked to the trunked group of
frequencies. The controller compares a presently recerved
trunked group code with the linked trunked group code during
the scanning operation, and enables the recerver to recerve a
trunked system radio signal by tracking the trunked group
frequencies 1 accordance with the trunking protocol upon
detecting a match between the received trunked group code
and the linked trunked group code.

In a specific embodiment, the apparatus 1s adapted for use
in conjunction with a computer having a communication port.
The apparatus further includes an mtertace port coupled to the
controller and adapted to communicate with the computer
communication port. The controller recerves the list of local
radio channels from the computer through the interface port.
In another embodiment, the frequency and linked descriptor
database 1s stored in the computer. In another speciiic
embodiment, the apparatus further includes a battery electri-
cally coupled to the interface port, and, the battery is
recharged with power received from the computer communi-
cation port.

In a specific embodiment of the scanning radio apparatus
turther includes application software adapted for execution
by the computer. The application software operates to recog-
nize the radio upon connection of the interface port to the
communication port. In another embodiment, the frequency
and linked descriptor database 1s located on a network
coupled to the computer. The query of the frequency and
linked descriptor database i1s 1nitiated by the computer
through the network. In another embodiment, the controller
and the apphcatlon soltware synchronize the list of local radio
channels in the computer with the present list of local radio
channels in the channel memory. In another embodiment, the
computer includes a user interface, and the geographic refer-
ence 1s specified through the computer user interface. In
another embodiment, a portion of the list of local radio chan-
nels 1s selectively enabled for transfer by the application
software through interface with the computer user interface.
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In another embodiment, the application software presents an
indicia of the content of the list of local radio channels using
the computer user interface, and the transter of the list of local
channels to the channel memory occurs upon an affirmative
actuation using the computer user interface. In yet another
embodiment, the application software enables selecting, add-
ing, and deleting content from the list of local radio channels.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a system diagram according to an illustrative
embodiment of the present invention.

FIG. 2 1s a front view of a radio scanner according to an
illustrative embodiment of the present invention.

FIG. 3 1s a top view of a radio scanner according to an
illustrative embodiment of the present invention.

FIG. 4 1s a bottom view of a radio scanner according to an
illustrative embodiment of the present invention.

FIG. 5 1s a functional block diagram of a radio scanner
according to an illustrative embodiment of the present mnven-
tion.

FIG. 6 1s a display drawing of the computer based user
interface according to an 1illustrative embodiment of the
present invention.

FIG. 7 1s a display drawing of the computer based user
interface according to an illustrative embodiment of the
present invention.

FIG. 8 1s a display drawing of the computer based user
interface according to an illustrative embodiment of the
present invention.

FIG. 9 1s a display drawing of the computer based user
interface according to an 1illustrative embodiment of the
present invention.

FIG. 10 15 a display drawing of the computer based user
interface according to an 1illustrative embodiment of the
present invention.

FIG. 11 1s a display drawing of the computer based user
interface according to an illustrative embodiment of the
present invention.

FIG. 12 1s a display drawing of the computer based user
interface according to an illustrative embodiment of the
present invention.

FIG. 13 1s a data communications processing diagram
according to an illustrative embodiment of the present mnven-
tion.

FIG. 14 1s a data communications processing diagram
according to an 1llustrative embodiment of the present mnven-
tion.

FIG. 15 1s a data communications processing diagram
according to an 1llustrative embodiment of the present inven-
tion.

FIG. 16 1s a front view of a radio scanner according to an
illustrative embodiment of the present invention.

FI1G. 17 1s a radio scanner display drawing according to an
illustrative embodiment of the present invention.

FIG. 18 1s a radio scanner display drawing according to an
illustrative embodiment of the present invention.

FI1G. 19 1s a radio scanner display drawing according to an

illustrative embodiment of the present invention.

FIG. 20 1s a front view of a radio scanner according to an
illustrative embodiment of the present invention.

FIG. 21 1s a top view of a radio scanner according to an
illustrative embodiment of the present invention.

DESCRIPTION OF THE INVENTION

[lustrative embodiments and exemplary applications will
now be described with reference to the accompanying draw-
ings to disclose the advantageous teachings of the present
invention.
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While the present invention 1s described herein with refer-
ence to 1llustrative embodiments for particular applications, 1t
should be understood that the invention 1s not limited thereto.
Those having ordinary skill in the art and access to the teach-
ings provided herein will recognize additional modifications,
applications, and embodiments within the scope hereof and
additional fields in which the present invention would be of
significant utility.

The present mvention advances the art by providing an
apparatus and method for greatly simplitying the process of
finding 1nteresting radio channels and programming them
into a radio scanner. Through advantageous use of the teach-
ings herein, users are no longer responsible for gathering the
needed frequencies, squelch tones, and talk group codes dur-
ing radio programming. The user 1s no longer required to
meticulously enter such information into the scanner using
the limited keypad typically employed. Furthermore, in the
case of radio scanners compatible to recerve trunked system
broadcasts, users no longer need to familiarize themselves
with the concepts of trunked versus conventional scanning,
the arrangement and allocation of channels in the memory of
the scanner, which 1s particularly complex in the case of
trunked systems. The teachings of the present invention
advantageously utilize existing database listings of frequen-
cies, tones, and codes that are already available, with some
accessible through the Internet.

The apparatus of one illustrative embodiment of the
present invention has been named the “ScanPod”, which 1s a
stylized contraction of the words “scanner” and “pod.” The
term “pod” 1s appropriate for this embodiment because of the
remarkably compact size and convenient shape of the prod-
uct, which 1s distinctly difference from larger prior art radio
scanners. The illustrative embodiments of the invention 1s
directed to a USB port programmable scanner with a two-
line, sixteen digit, or other suitably sized, display. Simplified
user intertface controls are provided, and include volume up-
down, squelch up-down, scan, manual, service search,
weather and other key actuators. The scanner of the illustra-
tive embodiment 1s small, compact, and includes a high qual-
ity rechargeable battery with long charge cycle life, which 1s
recharged through the USB port. Menu based control opera-
tion 1s provided using directional keys to navigate through a
displayed menu system. So as to eliminate the requirement to
remember discrete frequencies, textural descriptors are
linked to discrete frequencies, to trunked systems, and to
trunking system talk group 1dentities. The textural descriptors
are displayed by the scanner, and enable to user to select and
deselect interesting and desirable radio channels by refer-
ences to the descriptors alone, with no need to remember
frequencies, tones or codes. In one mode of operation, all of
the communications on a trunking system can be monitored,
and this 1s referred to as “open mode” monitoring, 1n which a
global list of talk group ID codes are enabled for reception.
During scanning operation, the linked descriptor to the cur-
rently received communications 1s displayed, so that the user
can quickly determine what service 1s active at any given
moment.

The ScanPod illustrative embodiment 1s 1mplemented
without a numeric keypad, as was required 1n prior art scanner
designs. This approach allows designers to make the product
considerable smaller and more convement to carry. This 1s
possible because the product is programmed via PC computer
download process using a software application supplied with
the product. The application software 1s installed 1n the user’s
computer and 1s launched when the product 1s coupled to a
communication port in the computer. A device driver detects
the connection. On 1ts in1tial launch, the application software
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prompts the user to enter their local ZIP Code or other geo-
graphic reference. The ZIP Code 1s used as a search parameter
in a database look-up process. The search result 1s a list of
local radio channels, which are automatically downloaded
into a channel memory 1n the scanner product. The database
search 1s configured to produce results most likely to be of
interest to typical users and customers, and may include radio
services such as police, fire, emergency, air traific control,
marine, ham, and others. The application software offers the
user options to tailor the results 1n a number of ways. In one
mode, the user can add or delete frequencies to personalize
the programming of the ScanPod product. In addition to
discrete frequencies, the list of local channels may include
squelch tones, trunked systems with trunked group codes, and
textural descriptors for each search result. In alternative
embodiments, the database query 1s targeted to other specific
user 1terests and service types, including race frequencies,
digital trunking systems, 800 MHz systems, as well as UHF
and VHF channels.

In another embodiment of the invention, the user loads a
soltware driver into their personal computer and then couples
the ScanPod product to the computer viaa USB interface. The
software 1s automatically launched, which prompts the user
for a geographic reference, such as a ZIP code, city/state or
county/state description. The geographic reference 1s coupled
to a geographic server out on the Internet, which queries a
frequency and linked descriptor database for local radio chan-
nel information. In a simple embodiment, the server merely
downloads all of the frequencies, tones and codes for the
county 1dentified by the user. Once the information 1s stored
into the ScanPod product, the user can scroll through a list of
textural descriptors, enabling and disabling entries based on
their monitoring desires. In other embodiments of the mven-
tion, the user can be offered menu choices on the personal
computer screen interface to narrow down the number of
listening options. This 1s useful 1n crowded urban environ-
ments, where the number of entries on the channel scan list
can be overwhelming. Additionally, the application software
provides for manual entry of channels not found 1n the data-
base, as well as automatic periodic updates.

Reference 1s directed to FIG. 1, which 1s a system diagram
according to an 1llustrative embodiment of the present inven-
tion. The system consists of the radio scanner 2 and a personal
computer 4, which has access to the Internet 6. Application
software 1s supplied with the scanner 2 that 1s installed on the
computer 4. The computer includes a display 15 and a key-
board user interface 14. When the scanner 2 1s coupled to the
computer 4 viaa USB cable 10, an initial configuration screen
15 1s presented. The user 1s prompted to enter a local geo-
graphic reference, which may be the user’s ZIP code 16, the
city 18, the county 20 and the state 22. The geographic ret-
erence 1s used as a database search parameter, which 1is
coupled to the Internet 6 via interface 12. A frequency and
linked descriptor database 8 exists on the Internet, and 1s
searched to produce a list of local radio channels, which are
returned to the computer 4. The computer 4, 1n turn, down-
loads the list of local radio channels to a channel memory (not
shown) 1n the scanner 2. While the scanner 1s coupled to the
computer, electric power 1s drawn through the USB cable 10
to charge the batteries (not shown) 1n the scanner 2. Once the
local list of channels has been downloaded into the scanner 2,
the scanner 1s separated from the computer 2 for portable
operation.

Reference 1s directed to FIG. 2, which 1s a front view of a
radio scanner 2 according to an illustrative embodiment of the
present mnvention. The scanner 2 1llustrates the relative small
size of the device, which includes an antenna 30, a two-line
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alphanumeric display 26, and a limited number of key actua-
tors 28. The user interface of the scanner will be more tully
described hereinatiter. FI1G. 3 1s a top view of the same 1llus-
trative embodiment scanner 2. The antenna 30 1s shown
together with the electrical interfaces. The electrical inter-
faces include a USB serial port connector 32, a headphone
jack 34, and an external antenna connector 36. FIG. 4 1s a
bottom view of an alternative embodiment radio scanner
according to an illustrative embodiment of the present inven-
tion. The scanner 24 1s FI1G. 4 1s configure in the same shape
factor as a popular MP3 music player, known commercially
as an Apple Computers, Inc. iIPod™. The electrical connec-
tors, which include a USB port connector 38 and a stereo
phone jack 40 comply with the electrical and physical con-
figuration of the 1Pod™ product. This design approach 1is
advantageous because 1t gives users access to a broad range of
1Pod™ compatible accessories, such as loudspeaker docking
stations, power supplies, and so forth. The assignee of the
present invention 1s a supplier of iPod™ compatible accesso-
ries.

Reference 1s directed to FIG. 5, which 1s a functional block
diagram of a radio scanner coupled to a computer according
to an illustrative embodiment of the present invention. The
scanner includes a scanming receiver 44, which 1s a digitally
programmable PLL type found in many modern scanming
receivers. A controller 52 provides a phase locked loop
(“PLL”) divisor to the receiver 44, which enables the control-
ler 52 to selectively tune the frequency of reception of the
receiver 44. Such tuning arrangements are known to those
skilled 1n the scanning receiver arts. The controller 52 may be
any of the type known to those skilled 1n the art to be suitable
for operation and control of a battery powered portable
device. An antenna 30 provides an RF radio signal to the
scanning receiver 44. A data recovery circuit 30 1s coupled to
the base band output of the recerver 44, which 1s used to
recover digitally encoded information 1n the received signal,
such as digital squelch tones, sub-audible data, and control
channel data 1n trunked systems. Such data recovery circuits
are known to those skilled in the art. An audio amplifier and
squelch circuit 46 receives a demodulated audio band signal
from the scanning receiver 44. The squelch gate 1n circuit 46
operates under control of controller 52. Thus, the controller 1s
enabled to recetve squelch information from the recerved
signals using the data recovery circuit 30, and to gate the
received audio through the squelch gate 46 to a loud speaker
42 when a match 1s found between a previously stored tone or
code and a presently received code or tone. A headphone jack
34 1s provided, which enables users to listen privately, 1f
desired.

The controller 52 1s coupled to a display 62 and a keypad
matrix 60. The display 62 in the 1llustrative embodiment is a
two-line, sixteen-character liquid crystal display, however
any suitable display technology and configuration may be
employed. The keypad 60 1n the 1llustrative embodiment 1s a
limited function type, which 1s scanned by the controller 52 to
detect user actuations thereof. The controller 32 1s further
coupled to a channel memory 38 and a data memory 36. The
channel memory 58 1s a random access memory that stores
the local list of radio channels, which may include frequen-
cies, squelch tones, trunked system frequency lists, trunked
system type descriptors, trunked system talk group codes, and
textural descriptors, all of which are linked in various ways
described elsewhere herein. The data memory 56 1s also a
random access memory that 1s used for storage of the object
code software that embodies the functional aspects of the
scanner and other variable and data storage purposes, includ-
ing the optional use of storing the entire frequency and linked
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descriptor database. The interface port 48 1s also coupled to
controller 48. In the 1llustrative embodiment, the interface
port 48 1s a universal serial port (“USB”) version 2.0 compli-
ant port, however any suitable interface port may be
employed. A high quality lithtum 10n battery 54 powers the
entire scanming radio receiver. The battery 54 1s coupled to
receive electrical power from the interface port, which 1s used
to recharge the battery 54 while the interface port 48 1s
coupled to another communication port 64 that 1s operable to
source power to connected devices.

The scanming recerver 1llustrated 1n FIG. 5 1s coupled to a
personal computer 4, such as an IBM PC compatible type
computer, using a USB cable 49 through a communication
port 64 1n the computer 4. The computer 4 also includes a
convention user interface, including a keyboard (not shown)
and display (not shown). Thus, the controller 52 1n the scan-
ner 1s enabled to communicate with the computer 4 using the
interface port 48 and communication port 64. The communi-
cation process includes recerving a list of local radio channels
that results from a database query based on an mput geo-
graphic reference. The computer 4 runs application software
and device driver solftware that are bundled with the scanning
radio product. When the user recerves the scanner, the soft-
ware 1s loaded onto the computer 4 by conventional means. At
the time the USB cable 49 1s coupled between the scanner and
the computer 4, the device driver recognizes the connection
and enables communication there between. The operation
and design for such device drivers are known to those skilled
in the art. The application software presents a series of display
screens 1o the user for selection and operation of the software
and scanner. The application software presents an 1nitializa-
tion screen, which has already been described with reference
to FIG. 1. In the initialization screen, the user 1s prompted to
provide a geographic reference.

Reference 1s directed to FIG. 6, which 1s a display 15
drawing of the computer 4 based user interface according to
an 1llustrative embodiment of the present invention. FIG. 6
illustrates a user options screen provided by the application
software on the screen 15 of the computer 4, which accepts
inputs from the user via keyboard 14. After completion of the
initialization screen, where the user enters the geographic
reference, a database search 1s conducted based on that geo-
graphic reference. The results of that search 1s a list of local
radio channels, which may include one of more discrete fre-
quencies, squelch tones, talk group codes, and linked textural
descriptors. All of this information 1s recerved by the com-
puter 4. The user 1s offered several options about how this
information 1s to be transferred into the scanner with the
screen presented 1n FIG. 6. The screen first presents the local

geographic area 1 box 70, which 1s ZIP code 76102 for
Tarrant Co. Texas 1n this illustration. A list of TRANSFER
OPTIONS 78 1s provided together with a column of check
boxes 76 used by the user to select the desired option. A
“Continue” option 74 1s provided, which may be selected to
cause the software application to execute the selected option
and advance to the next screen. In addition, a “Down Load
Now” option 76 1s presented, which causes the application
soltware to transter the selected option to the scanner imme-
diately. Both of these options are repeated on many of the
following user interface screens for simplicity and consis-
tency of operation of the application software.

The TRANSFER OPTIONS presented by the application
software 1n FIG. 6 include simply downloading all of the
database query results as the first option. This 1s the simplest
option for the user and will be satisfactory 1n many applica-
tions. However, 1n some urban jurisdictions, this may resultin
too great a number of radio channels. Accordingly, the appli-
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cation soltware oflers several limiting selections. These
include picking specific jurisdictions, such as the cities or
governmental agencies. Another option 1s to select based on
service type, such as police, fire, aircraft, etc. Another way to
limat 1s to pick specific trunking systems available 1n the local
geographic area. There are two other options offered 1n the
TRANSFER OPTIONS, and these include manual entry of
frequencies and services not otherwise provided from the
database, and a synchronization function. The synchroniza-
tion function compares the current content of the channel
memory 1n the scanner with the most recent database query
results. From time to time, new Irequencies and services
come on line and are added to the database, and this option
allows the user to update the channel memory in the scanner
over time.

Reference 1s directed to FIG. 7, which 1s a display 15
drawing of the computer 4 based user 1interface according to
an 1llustrative embodiment of the present invention.

FIG. 7 illustrates a user options screen provided by the
application soiftware on the screen 15 of the computer 4,
which accepts mputs from the user via keyboard 14. FIG. 7
illustrates the JURISDICTION SELECTOR, which enables
the user to select a subset of all the jurisdictions available in
the local geographic area. The JURISDICTION SELECTOR
screen 1s presented only 11 the user has made that selection 1n
the TRANSFER OPTIONS screen, discussed above. The
example 1n FIG. 7 1s for Tarrant County Texas, which include
Fort Worth and a number of suburban commumnities. The
jurisdictions are listed 82 in tabular form with corresponding
selections boxes 80 provided of selection by the user. In the
example, the user has selected the City of Fort Worth and the
City of North Richland Hills. When the Continue option 74 1s
selected, the application software will limit the subsequent
transier of local channel mnformation to just those services
linked with the selected jurisdictions. Only channels from
these jurisdictions will be transferred to the scanner.

Reference 1s directed to FIG. 8, which 1s a display 15
drawing of the computer 4 based user interface according to
an 1llustrative embodiment of the present invention. FIG. 8
illustrates a user options screen provided by the application
soltware on the screen 15 of the computer 4, which accepts
inputs from the user via keyboard 14. FIG. 8 illustrates the

SERVICE SELECTOR screen, which 1s offered only if the
user made the selection in the TRANSFER OPTIONS screen,
discussed above. The SERVICE SELECTOR screen offers a
list of service types 86 and a corresponding column of selec-
tion boxes 84. In the 1illustrative embodiment, service types
include police, fire, EMS, aircraft, sports, transportation,
media, and industry. In the example, the user has selected
police, and therefore only radio channels 1dentified as police
services will be transferred to the scanner with the download
option 72 1s mitiated.

Retference 1s directed to FIG. 9, which 1s a display 15
drawing of the computer 4 based user interface according to
an 1llustrative embodiment of the present invention. FIG. 9
illustrates a user options screen provided by the application
soltware on the screen 15 of the computer 4, which accepts
inputs from the user via keyboard 14. FIG. 9 illustrates the
TRUNKING SYSTEM SELECTOR screen, which 1s pre-
sented only 11 the corresponding option was enabled on the
TRANSFER OPTIONS screen, discussed above. Trunking
systems represent a distinct type of communications in that a
given trunked system may carry communications for several
services types. In addition, some trunking systems are pri-
vately owned and only carry communications for the particu-
lar owner, such as an industrial complex, railroad, etc. Thus,
it 1s a useful way to limit the list of local radio channels
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transierred to the scanner by enabling and disabling trunking,
system as a whole. Additionally, frequency databases typi-
cally provide lumped information 1dentifying the list of dis-
crete trunking frequencies in a trunking system, trunking
system type, and textual descriptors, as well as individual talk
group codes with descriptors. Thus, the list of local trunking
systems 90 1s presented together with a corresponding col-
umn of selection boxes 88 in FIG. 9. In the example of F1G. 9,
the user has enabled the Fort Worth and Tarrant County Public
Safety trunking systems, which 1s 1dentified as a Motorola
Type II SmartNet type of system. The system type 1s used by
the scanner to select the proper trunking system protocol
portion of the scanner software, which monitors a dedicated
control channel, following talk group ID codes. The operation
ol the various trunking systems and their protocols are known
to those skilled 1n the art.

Reference 1s directed to FIG. 10, which 1s a display 15
drawing of the computer 4 based user interface according to
an illustrative embodiment of the present invention. FIG. 10
illustrates a user options screen provided by the application
soltware on the screen 15 of the computer 4, which accepts
inputs from the user via keyboard 14. FIG. 10 1llustrates the
MANUAL CHANNEL INPUT screen, which 1s presented
only if the user made the corresponding selection in the
TRANSFER OPTIONS screen, discussed above. Manual

entry 1s desirable 1in the case where the user becomes aware of
radio channel information that 1s not in the frequency and
linked descriptor database. The example 1n FIG. 10 1s for the
input of conventional radio channels, however a similar
screen 1s available for the case of trunked radio channel infor-
mation as well. The user inputs a list of frequencies 92, which
may or may not include a squelch tone 94, a radio mode 96,
which 1s ‘FM” modulation 1n the example, and a textural
descriptor 98. The user’s textural descriptor will be displayed
on the scanner during scan a reception operation of the appa-
ratus. The user can enter one or more manual channels, and all
will be transierred to the scanner with the download option 72
1s executed.

Reference 1s directed to FIG. 11, which 1s a display 15
drawing of the computer 4 based user interface according to
an 1llustrative embodiment of the present invention. FIG. 11
illustrates a user options screen provided by the application
soltware on the screen 15 of the computer 4, which accepts
inputs from the user via keyboard 14. FIG. 11 1llustrates the
selections offered for a trunked radio system. In a trunked
system, there may be a very large number of trunk group
identification codes. In a fashion similar to the enabling and
disabling of frequencies discussed above, the screen 1n FIG.
11 allows the user to enable and disable trunked groups on a
code by code basis. In FIG. 11, the Fort Worth Police North
Talkgroup 100 and the Fort Worth Police South Talkgroups
102 are listed. The list includes the descriptors 110, the dis-
play abbreviation 108, the trunked group code number 106
and a column of corresponding selection boxes. When first
presented, all of the groups are enabled, and the user selec-
tively disables those that are not to be downloaded to the
scanner. The group code numbers 106 are the actual numbers
assigned 1n the trunked system. The descriptors 110 are the
tull textural version, which may be too long for some scanner
displays. An abbreviated descriptor 108 1s provided, which
may be more conveniently displayed on the scanner display.
However, both versions are downloaded to the scanner, so that
the user may select which version will be displayed during
operation. FIG. 12 1s similar to FIG. 11, however, the City of
North Richland Hills Talkgroups 112 are displayed in that

example. In a similar fashion to the previous example, the full
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descriptors 120 are listed, the abbreviated descriptors 118, the
group codes 116, and the selection boxes 114 are all listed for
consideration by the user.

Reference 1s directed to FIG. 13, which 1s a data commu-
nications processing diagram according to an illustrative
embodiment of the present invention. It should be noted that
the present invention contemplates a variety of system con-
figurations, which place the frequency and linked descriptor
database at various locations. These locations include a web
site on the Internet, a server 1n a local area network, 1n the
connected computer, and even 1n the scanner itself. In every
case, a geographic reference 1s used as a database query
parameters to return a list of local radio channels. The deci-
s1on as to where the database 1s located 1s based on conve-
nience, cost, and market strategy. As memory costs are
reduced, multiple copies may be stored at multiple locations,
even perhaps a copy 1n every scanner manufactured. FIG. 13
illustrates the case where the scanner is self contained with
the frequency and linked descriptor database.

In FIG. 13, the ScanPod environment 122 1s the software
and hardware physically located in the scanning radio
receiver. The entire frequency and linked descriptor database
128 1s stored in the scanner data memory. A geographic
reference 130 1s input by the user, typically using the scanner
keypad, and 1s used as the query 134 parameter. The query
results 1n a list of local radio channels 132, which are stored 1in
the channel memory 124 of the scanner. All of these functions
occur under command of the ScanPod application software
126. During scanning operation of the scanner, the controller
sequences through the channel memory, loading each fre-
quency 1n to the recerver and checking for reception of perti-
nent radio broadcasts. The seli-contained embodiment of
FIG. 13 1s beneficial 1n that a separate computer 1s not
required, nor 1s access to a network of any kind. On the other
hand, the data memory of the scanner must be suiliciently
large to hold the entire database, which can be quite large for
a nationally distributed product.

Reference 1s directed to FIG. 14, which 1s a data commu-
nications processing diagram according to an illustrative
embodiment of the present invention 1n which the frequency
and linked database 142 1s located 1n a personal computer 140
that 1s selectively coupled to the scanner 162. A geographic
reference 146 1s input to the computer using the keyboard 150
and display 148 as the man-machine interface. The geo-
graphic reference 146 1s the input parameter for a database
query 152 of the frequency and linked descriptor database
142, which 1s stored 1n the personal computer 140 memory.
The execution of the search and subsequent processing are
accomplished using the ScanPod application software 144,
which executes within the computer environment 140. How-
ever, the ScanPod application software 144 1s bundled with
the scanner 162, and 1s loaded 1nto the personal computer 140
by the user. The search result 1s a list of local radio channels
156, which 1s transferred into the channel memory 160 of the
scanner 162 through the computer USB communication port
154 and the scanner interface port 158, both of which are USB
compliant.

Reference 1s directed to FIG. 15, which 1s a data commu-
nications processing diagram according to an illustrative
embodiment of the present mnvention in the case where the
frequency and link descriptor database 194 1s located on the
Internet 188, which 1s accessed by a personal computer 174
that 1s selectively coupled to a scanner 164. The geographic
reference 172 1s input to the computer 174 through the con-
ventional keyboard 180 and display 182 man-machine inter-
face. A ScanPod application software 178 has been installed
in the computer 174 and accepts the geographic reference
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172. The geographic reference 172 forms the basis of a data-
base query 184 that 1s communicated into the Internet 188 in
the customary fashion known to those skilled 1n the art. The
Internet 188 forwards the query 190 to the frequency and
linked database server 194, which executes the database
query and produces the resultant list of local radio channels
192. The list of channels 192 1s communicated through the
Internet 188 and 1s returned 186 to the application software
178. Once the selection processes are completed by the user,
through the computer’s user interface, the scanner 164 1s
coupled to the computer 174 via the computer’s communica-
tion port 176 and the scanner’s interface port 168. The edited
list of local channels 120 1s then transferred into the channel
memory 166 of the scanner for subsequent use 1n scanning,
operations.

Reference 1s directed to FIG. 16, which 1s a front view of
the radio scanner 2 according to an illustrative embodiment of
the present ivention. The scanner includes an antenna 30,
which intercepts broadcast radio signals. The user interface of
the scanner 2 includes a loudspeaker 201, a display 26, and
various key actuators. The key actuators include a weather
key 200, which causes the scanner to tune to a weather related
frequency or scanming routine. Volume up and down keys 202
enable adjustment of the speaker 201 volume. A pair of
squelch keys 204 allow control of carrier squelched signals. A
menu navigation keypad 206 enables up-down and forward-
backward navigation through a display driven menu, with a
center selection key 206 of confirming user selection of menu
options. In addition there 1s a MUTE key 208, HOLD key
210, and SCAN key 212, which provided the conventional
actions of silencing the speaker, stopping the scanning pro-
cess, and resuming the scanning process, respectively.

Retference 1s directed to FIG. 17, FIG. 18, and FIG. 19,
which are radio scanner display drawings according to an
illustrative embodiment of the present invention. These three
figures illustrate the display modes of the scanner 2 during
scanning of a trunked radio systems. In FIG. 17, the display
content 214 shows the selection process for two services, Fort
Worth North Patrol and Fort Worth North CID Operations.
The “+” and “-"" indicators on the left indicate whether that
talk group code 1s active for scanning at the present time. The
use can further scroll up and down the list of talk groups to
enable and disable them using the navigation keys. FIG. 18
illustrates the display content 216 1n the case where the tull
descriptor 1s used, which 1s “North Div. Patrol” 1n the 1llus-
tration. FI1G. 19 1llustrates the display content 218 in the case
where the abbreviated descriptor 1s used, namely “NRH-
PTRL”, in combination with a portion of the full descriptor on
the lower line.

Reference 1s directed to FIG. 20 and FIG. 21, which are a
front view and top view, respectively, of a radio scanner 230
according to an alternative illustrative embodiment of the
present invention. The scanner 230 1s a larger model with a
more complete user intertace, yet still lacks the numeric key-
pad of prior art scanners. The scanner 230 includes an antenna
connector 232 for connecting an external antenna. A USB
port 234 and headphone jack 236 are provided on the top of
the scanner 230. Volume keys 242 and squelch keys 244 are
provided. A menu navigation and selection keypad 246 1s
provided for navigation of the display 240 driven menu sys-
tem. A more complete group of function keys 248 are pro-
vided, which enable single actuation access to a variety of
conventional scanner functions, as are known to those skilled
in the art. A larger display 240 allows for a more extensive
listing of user options and functions.

Thus, the present invention has been described herein with
reference to a particular embodiment for a particular applica-
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tion. Those having ordinary skill in the art and access to the
present teachings will recognize additional modifications,
applications and embodiments within the scope thereof.

It1s therefore intended by the appended claims to cover any
and all such applications, modifications and embodiments
within the scope of the present mnvention.

What 1s claimed 1s:

[1. A method of operating a radio having a receiver, a
channel memory and a display in conjunction with a fre-
quency and linked descriptor database available on a com-
puter, wherein the descriptors are textural indications of a
service type, and wherein the database 1s searchable using a
geographic reference parameter, the method comprising the
steps of:

coupling the radio to a communication port on the com-

puter;
querying the frequency and linked descriptor database
using a geographic reference selected from amongst a
ZIP code, city name, county name and state, to produce
a list of local radio channels that includes a list of fre-
quencies with linked descriptors;
transierring said list of radio channels between the com-
puter and the radio, and into the channel memory, and

tuning the recerver to a frequency recalled from said list of
radio channels while simultaneously displaying a
descriptor linked to said {frequency, wherein said
descriptor 1s a textural indication of the service type
received on said frequency.]

[2. The method of claim 1, further comprising the step of
specifying the geographic reference.]

[3. The method of claim 1, further comprising the step of
selectively enabling a portion of said list of local radio chan-
nels for transfer during said transferring step.]

[4. The method of claim 1 wherein the radio includes a
database memory containing the Irequency and linked
descriptor database.]

[5. The method of claim 1 wherein the frequency and
linked descriptor database 1s located on the Internet, and
wherein

said querying step and said transierring step are accom-

plished through an Internet connection.}

[6. The method of claim 1 wherein the frequency and
linked descriptor database 1s located on a network coupled to
the computer, and wherein

said querying step i1s accomplished by the computer

through the network.]

[7. The method of claim 1 wherein the radio further
includes a rechargeable battery, the method fturther compris-
ing the step of:

recharging the battery through the communications ports.}

[8. The method of claim 1 wherein the computer includes a
user mterface, the method further comprising the step of:

specitying said geographic reference through the computer

user interface.]

[9. The method of claim 1 wherein the radio is provided
with a computer device driver, the method further comprising
the steps of:

loading the device driver onto the computer, and

recognizing the connection of the radio to the computer by

the device driver.}

[10. The method of claim 1 wherein the radio is provided
with computer application software, the method further com-
prising the steps of:

loading the application soitware onto the computer, and

executing the application software on the computer.]

[11. The method of claim 1 wherein the frequency and
linked descriptor database is stored in the computer.]
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[12. A radio apparatus adapted for use in conjunction with
a computer having a communication port and a frequency and
linked descriptor database, wherein the descriptors are tex-
tural indications of a service type, and wherein the database 1s
searchable using a geographic reference parameter, compris-
ng:

a recelver;

a channel memory;

a display;

an 1nterface port adapted to communicate with the com-
puter communication port;

a controller coupled to said recerver, said channel memory,
said interface port, and said display, and wherein said
controller operates to store a list of local radio channels
that includes a list of frequencies with linked descrip-
tors, which are recerved from the computer through said
interface port, and which result from a query of the
frequency and linked descriptor database using a geo-
graphic reference selected from amongst a ZIP code,
city name, county name and state, into said channel
memory, and wherein

said controller further operates to tune said receiver to a
frequency recalled from said list of radio channels and
simultaneously display a descriptor linked to said fre-
quency on said display, wherein said descriptor 1s a
textural indication of the service type received on said
frequency.]

[13. The apparatus of claim 12 wherein said geographic
references 1s communicated through said controller during
said query of the frequency and linked descriptor database.]

[14. The apparatus of claim 12, further comprising:

an actuator coupled to said controller, and wherein

actuation of said actuator causes said controller to enable a
selective portion of said list of local radio channels to be
stored in said channel memory.]

[15. The apparatus of claim 12, further comprising:

a database memory coupled to said controller, which con-
tains the frequency and linked descriptor database.]

[16. The apparatus of claim 12 wherein the frequency and
linked descriptor database 1s located on the Internet, the radio
turther comprising:

a network interface, and wherein

said controller operates to query the frequency and linked
descriptor database through said network interface, and
operates to receive said list of local radio channels
trough said network interface.]

[17. The apparatus of claim 12, further comprising:

a battery electrically coupled to said interface port, and
wherein

said battery 1s recharged with power received from the
computer communication port.]

[18. The apparatus of claim 12, further comprising:

application software adapted for execution by the com-
puter, and wherein

said application soitware operates to recognize the radio
upon connection of said interface port to the communi-
cation port.]

[19. The apparatus of claim 18 wherein the frequency and
linked descriptor database 1s located on a network coupled to
the computer, and wherein

said application soltware operates to cause the computer to
query the frequency and linked descriptor database
through the network.]

[20. The apparatus of claim 18 wherein the computer
includes a user interface, and wherein said application soit-
ware recognizes user input of said geographic reference
through the user interface.}
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21. A method of operating a scanming radio having a
receiver, a channel memory and a display 1n conjunction with
a frequency and linked descriptor database, wherein the
descriptors are textural indications of a service type, and
wherein the database 1s searchable using a geographic refer-
ence parameter, comprising the steps of:

querying the frequency and linked descriptor database

using a geographic reference selected from amongst a
ZIP code, city name, county name and state, to produce
a list of local radio channels that includes a list of fre-
quencies with linked descriptors;

transierring said list of local radio channels into the chan-

nel memory, and
scanning said list of local radio channels by sequentially
tuning the receiver to frequencies recalled from said list
of frequencies stored in the channel memory while
simultaneously displaying a descriptor linked to each of
said recalled frequencies, wherein said descriptor 1s a
textural indication of the service type received on said
frequency and wherein the frequency and linked
descriptor database further includes trunked groups of
frequencies and linked system types, and
wherein said list of local radio channels further include a
trunked group of frequencies and a linked system type,
and whevrein said scanning step further includes;

enabling veception of said trunked group of frequencies
according to a trunking protocol corresponding to said
linked system type.

22. The method of claim 21 wherein the scanner further
includes a channel selection actuator, the method further
comprising the step of:

selectively enabling a portion of said list of local radio

channels for sequential tuning during said scanning step.
23. The method of claim 21 wherein the frequency and
linked descriptor database further includes linked squelch
tones, and wherein:
said list of local radio channels further include a linked
squelch tone that 1s linked with at least a first frequency,
and wherein said scanning step further includes;

comparing a presently received squelch tone with said
linked squelch tone, and

enabling reception of a present frequency upon detecting a

match between said recerved squelch to and said linked
squelch tone.

[24. The method of claim 21 wherein the frequency and
linked descriptor database further includes trunked groups of
frequencies and linked system types, and wherein:

said list of local radio channels further include a trunked

group ol frequencies and a linked system type, and
wherein said scanning step further includes;

enabling reception of said trunked group of frequencies

according to a trunking protocol corresponding to said
linked system type.}]

25. The method of [claim 24] claim 21 wherein the fre-
quency and linked descriptor database further includes linked
trunked group codes, and wherein:

said list of local radio channels further includes a linked

trunked group code linked to said trunked group of 1re-
quencies, and wherein said scanning step further
includes:

comparing a presently recerved trunked group code with

said linked trunked group code, and

enabling reception of a trunked system radio signal by

tracking the trunked group frequencies in accordance
with said trunking protocol upon detecting a match
between said received trunked group code and said
linked trunked group code.
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26. The method of claim 21 wherein the scanner further
includes an intertace port and 1s operated in conjunction with
a computer having a communications port, the method further
comprising the step of:

coupling the scanner interface port to the computer com-

munication port, and wherein

said transferring step transiers said list of local radio chan-

nels from the computer to the channel memory.

27. The method of claim 26 wherein the frequency and
linked descriptor database 1s located on a network coupled to
the computer, and wherein

said querying step 1s mitiated by the computer through the

network.

28. The method of claim 26, further comprising the step of
selectively enabling a portion of said list of local radio chan-
nels for transier during said transferring step.

29. The method of claam 26 wherein the radio further
includes a battery electrically coupled to the interface port,
the method further comprising the step of:

recharging the battery with power derived from the com-

munications port.

30. The method of claim 26 wherein the radio 1s provided
with a computer device driver, the method further comprising,
the steps of:

loading the device driver onto the computer, and

recognizing the connection of the radio intertace portto the

computer communication port by the device driver.

31. The method of claim 26 wherein the frequency and
linked descriptor database 1s stored in the computer.

32. The method of claim 26, further comprising the steps
of:

synchronizing said list of local radio channels in the com-

puter with the present list of local radio channels 1n the
channel memory.

33. The method of claim 26 wherein the computer includes
a user 1nterface, the method further comprising the step of:

speciiying said geographic reference through the computer

user interface.

34. The method of claim 33 further comprising the step of:

selectively enabling a portion of said list of local radio

channels for transfer during said transierring step by
access to the computer user interface.

35. The method of claim 33, further comprising the steps
of:

presenting an indicia of the content of the list of local radio

channels using the computer user interface, and
initiating said transierring step by aifirmative actuation
using the computer user interface.

36. The method of claim 26 wherein the radio 1s provided
with computer application software, the method further com-
prising the steps of:

loading the application software onto the computer, and

executing the application software on the computer.

37. The method of claim 36 and wherein the computer
application software enables selecting, adding, and deleting
content from the list of local radio channels.

38. A scanning radio apparatus for use in conjunction with
a frequency and linked descriptor database, wherein the
descriptors are textural indications of a service type, and
wherein the database searchable using a geographic reference
parameter, comprising;

a receiver:;

a channel memory;

a display;

a controller coupled to said recerver, said channel memory,

and said display, and wherein said controller operates to
store a list of local radio channels that includes a list of
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frequencies with linked descriptors, which result from a
query of the frequency and linked descriptor, database
using a geographic reference selected from amongst a
ZIP code, city name, county name and state, into said
channel memory, and wherein

said controller further operates to sequentially tune said

receiver to frequencies recalled from said list of frequen-
cies stored in said channel memory while simulta-
neously displaying a descriptor linked to each of said
recalled frequencies on said display, wheremn said
descriptor 1s a textural indication of the service type
received on said frequency, and thereby scanning said
list of frequencies, and

wherein the frequency and linked descriptor database fur-

ther includes trunked groups of frequencies and linked
system types, and wherein;

said list of local radio channels further includes a trunked

group of frequencies and a linked system type, and
wherein said controller stores said trunked group of
frequencies and said linked system type in said channel
memory, and wherein

said controller enables reception of said trunked group of

frequencies by said receiver according to a trunking
protocol corresponding to said linked system type.

39. The apparatus of claim 38, further comprising:

a channel selection actuator coupled to said controller, and

wherein

actuation of said channel selection actuator causes said

controller selectively enable a portion of said list of local
radio channels for sequential tuning during said scan-
ning said list of frequencies operation.
40. The apparatus of claim 38 wherein the frequency and
linked descriptor database further includes linked squelch
tones, and wherein:
said list of local radio channels further include a linked
squelch tone that 1s linked with at least a first frequency,
and wherein said controller operates to store said linked
squelch tone 1n said channel memory, and wherein

said controller operates to compare a presently recerved
squelch tone with said linked squelch tone during said
scanning operation, and wherein

said controller enables reception of a present frequency

upon detecting a match between said received squelch to
and said linked squelch tone.

[41. The apparatus of claim 38 wherein the frequency and
linked descriptor database further includes trunked groups of
frequencies and linked system types, and wherein:

said list of local radio channels turther includes a trunked

group ol frequencies and a linked system type, and
wherein said controller stores said trunked group of
frequencies and said linked system type in said channel
memory, and wherein

said controller enables reception of said trunked group of

frequencies by said receiver according to a trunking
protocol corresponding to said linked system type.]

42. The apparatus of [claim 41] claim 38 wherein the
frequency and linked descriptor database further includes
linked trunked group codes, and wherein:

said list of local radio channels further includes a linked

trunked group code linked to said trunked group of ire-
quencies, and wherein

said controller operates to compare a presently received

linked group code with said linked trunked group code
during said scanning operation, and wherein

said controller operates to enable said receiver to receive a

trunked system radio signal by tracking the trunked
group frequencies 1n accordance with said trunking pro-
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tocol upon detecting a match between said recerved
trunked group code and said linked trunked group code.

43. The apparatus of claim 38 adapted for use 1n conjunc-
tion with a computer having a communication port, and fur-
ther comprising:

an 1nterface port coupled to said controller and adapted to

communicate with the computer communication port,
and wherein

said controller operates to receive said list of local radio

channels from the computer through said interface port.

44. The apparatus of claim 43 wherein the frequency and
linked descriptor database 1s stored 1n the computer.

45. The apparatus of claim 43, further comprising:

a battery electrically coupled to said interface port, and

wherein

said battery 1s recharged with power received from the

computer communication port.

46. The apparatus of claim 43, further comprising:

application software adapted for execution by the com-

puter, and wherein

said application software operates to recognize the radio

upon connection of said interface port to the communi-
cation port.

47. The apparatus of claim 46 wherein the frequency and
linked descriptor database 1s located on a network coupled to
the computer, and wherein

said query of the frequency and linked descriptor database

1s 1nitiated by the computer through the network.

48. The apparatus of claim 46 and wherein

said controller and said application software operate to

synchronize said list of local radio channels in the com-
puter with the present list of local radio channels 1n the
channel memory.
49. The apparatus of claim 46 wherein the computer
includes a user interface, and wherein said geographic refer-
ence 1s specified through the computer user interface.
50. The apparatus of claim 49 and wherein a portion of said
list of local radio channels 1s selectively enabled for transter
by said application software through interface with the com-
puter user interface.
51. The apparatus of claim 49 and wherein said application
soltware presents an indicia of the content of said list of local
radio channels using the computer user interface, and the
transter of said list of local channels to said channel memory
occurs upon an affirmative actuation using the computer user
interface.
52.The apparatus of claim 49 and wherein said application
soltware enables selecting, adding, and deleting content from
said list of local radio channels.
53. A method of operating a scanning radio having a
receiver, a channel memory and a display in conjunction with
a frequency and linked descriptor database, wherein the
descriptors are textural indications of a service type, and
wherein the database is searchable using a geographic ref-
evence parameter, comprising the steps of.
querying the frequency and linked descriptor database
using a geographic reference selected from amongst a
ZIP code, city name, county name and state, to produce
a list of local vadio channels with corresponding linked
descriptors, and that includes a list of frequencies;

transferring said list of local vradio channels into the chan-
nel memory, and

scanning said list of local radio channels by sequentially

tuning the receiver to frequencies recalled from said list
of frequencies stoved in the channel memory that corre-
spond to each presently scanned radio channel while
simultaneously displaying a descriptor linked to each
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presently scanned radio channel, wherein said descrip-
tor is a textural indication of the service type received on
each radio channel, and

wherein the frequency and linked descriptor database fur-

ther includes trunked groups of frequencies and linked
system types, and wherein;

said list of local radio channels further include a trunked

group of frequencies and a linked system type, and
whevrein said scanning step further includes;

enabling reception of said trunked group of frequencies

according to a trunking protocol corresponding to said
linked system type.

54. The method of claim 53 wherein the scanning radio
receiver further includes a channel selection actuator, the
method further comprising the step of:

selectively enabling a portion of said list of local radio

channels for sequential tuning durving said scanning
step.

55. The method of claim 53 wherein the frequency and
linked descriptor database further includes linked squelch
tones, and wherein.

said list of local vadio channels further include a linked

squelch tone that is linked with at least a local radio
channel, and wherein said scanning step further
includes:;

comparing a presently received squelch tone with said

linked squelch tone, and

enabling veception of a present local radio channel upon

detecting a match between said received squelch tone to
and said linked squelch tone.

56. The method of claim 53 wherein the frequency and
linked descriptor database further includes linked trunked
group codes, and wherein.

said list of local vadio channels further includes a linked

trunked group code linked to said trunked group of fre-
quencies, and wherein said scanning step further
includes:;

comparing a presently received trunked group code with

said linked trunked group code, and

enabling reception of a trunked system radio signal by

tracking the trunked group frequencies in accovdance
with said trunking protocol upon detecting a maitch
between said received trunked group code and said
linked trunked group code.

57. The method of claim 53 wherein the scanner further
includes an interface port and is operated in conjunction with
a computer having a communications port, the method fur-
ther comprising the step of:

coupling the scanner interface port to the computer com-

munication port, and

accessing network located frequency and linked descriptor

database to update said frequency and linked descriptor
database.

58. The method of claim 57 wherein the radio is provided
with a computer device driver, the method further comprising
the steps of:

loading the device driver onto the computer, and

recognizing the connection of the radio interface port to

the computer communication port by the device driver.

59. The method of claim 57 wherein the rvadio is provided
with computer application software, the method further com-
prising the steps of.

loading the application software onto the computer, and

executing the application software on the computer.

60. A scanning radio apparatus for use in conjunction with
a frequency and linked descriptor database, whervein the
descriptors are textural indications of a service type, and
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wherein the database is searchable using a geographic ref-
erence parameter, COmprising.

a receiver;

a channel memory;

a display; 5

a controller coupled to said veceiver, said channel memory,
and said display, and wherein said controller operates to
store a list of local radio channels with corresponding
linked descriptors, and that includes a list of frequen-
cies, which rvesult from a query of the frequency and 10
linked descriptor database using a geographic reference
selected from amongst a ZIP code, city name, county
name and state, into said channel memory, and wherein

said controller further operates to scan said list of local
radio channels by sequentially tuning said receiver to 15
frequencies recalled from said list of frequencies stored
in said channel memory that corrvespond to each pres-
ently scanned vadio channel while simultaneously dis-
plaving a descriptor linked to each presently scanned
radio channel, wherein said descriptor is a textural indi- 20
cation of the service type received on each radio chan-
nel, and

wherein the frequency and linked descriptor database fur-
ther includes trunked groups of frequencies and linked
system types, and wherein; 25

said list of local radio channels further includes a trunked
group of frequencies and a linked system type, and
wherein said controller stores said trunked group of
frequencies and said linked system type in said channel
memory, and wherein 30

said controller enables rveception of said trunked group of
frequencies by said receiver according to a trunking
protocol corresponding to said linked system type.

61. The apparatus of claim 60, further comprising:

a channel selection actuator coupled to said contvoller, and 35
wherein

actuation of said channel selection actuator causes said
controller to selectively enable a portion of said list of
local radio channels for sequential rveception during
said scanning said list of local radio channels operation. 40

62. The apparatus of claim 60 wherein the frequency and

linked descriptor database further includes linked squelch
tones, and wherein:

24

said list of local radio channels further include a linked
squelch tone that is linked with at least a first local radio
channel, and whervein said controller operates to store
said linked squelch tone in said channel memory, and
wherein

said controller operates to compare a presently veceived
squelch tone with said linked squelch tone during said
scanning operation, and whevrein

said controller enables reception of a present local radio
channel upon detecting a match between said veceived
squelch tone and said linked squelch tone.

63. The apparatus of claim 62 wherein the frequency and

linked descriptor database further includes linked trunked
group codes, and wherein.

said list of local radio channels further includes a linked
trunked group code linked to said trunked group of fre-
quencies, and wherein

said controller operates to compare a presently veceived
trunked group code with said linked trunked group code
during said scanning operation, and whevrein

said controller operates to enable said veceiver to receive
a trunked system vadio signal by tracking the trunked
group frequencies in accovdance with said trunking pro-
tocol upon detecting a match between said rveceived
trunked group code and said linked trunked group code.

64. The apparatus of claim 63, further comprising:

application software adapted for execution by the com-
puter, and wherein

said application software operates to vecognize the radio
upon connection of said interface port to the communi-
cation port.

65. The apparatus of claim 60 adapted for use in conjunc-

tion with a computer having a communication port, and fur-
ther comprising.

an interface port coupled to said controller and adapted to
communicate with the computer communication port,
and whevrein

said controller operates to access a network located fre-
quency and linked descriptor database to update said
frequency and linked descriptor database from the com-
puter through said interface port.
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