PORTABLE KEYPANEL FOR INTERCOM SYSTEM

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
62/307,978, filed March 14, 2016, entitled “WIRELESS INTERCOM BELTPACK WITH
ICON-DRIVEN DISPLAY,” and U.S. Provisional Patent Application No. 62/307,983, filed
March 14, 2016, entitled “PORTABLE KEYPANEL FOR INTERCOM SYSTEM,” the

entire contents of both of which are incorporated herein by reference.
BACKGROUND

[0002] The present invention relates to portable devices for intercom systems. Some
intercom systems include multiple devices that provide audio communication. Some of the
connected devices are portable and are designed to be carried or worn by a user. Other
connected devices, such as “keypanels,” are not intended to be portable or carried and are
instead provided as desktop or rack-mounted units. Because the “keypanel” does not need to
be portable, it can often include more buttons, controls, and more advanced display

capabilities than the portable devices.
SUMMARY

[0003] Various embodiments described herein provide a portable, wireless “beltpack”
device for use in an intercom system that provides a level of functionality that is more
comparable to the non-portable “keypanel” device. Some such “beltpacks” provide easy
access to multiple audio channels and quick, clear identification of those channels. In some
embodiments, the beltpack displays the audio channel’s alphanumeric name/identifier (i.e.,
“Alpha”) in the user’s native language and provides easy answering or responding to calls

coming from the intercom.

[0004] In one embodiment, the invention provides a mobile intercom device that is
configured to facilitate the assignment and reassignment of functions during use. A plurality
of button pairs, each including a talk button and a listen button, and a display screen are
provided on the mobile intercom device. An electronic processor of the mobile intercom
device is configured to display a list of alphanumeric identifiers on the display screen, each
alphanumeric identifier in the list of alphanumeric identifiers corresponding to a different one

of a plurality of channels on the intercom system. A selection of a first alphanumeric



identifier from the list is received and a channel on the intercom system corresponding to the

first alphanumeric identifier is assigned to a first button pair of the plurality of button pairs.

[0005] In some embodiments, the invention provides a “beltpack”-type device for use
with a digital wireless intercom system. The beltpack includes a display screen capable of
displaying graphical images. To adjust the settings of the beltpack or to access certain
functionalities, the user navigates through an icon-driven graphical user interface displayed
on the screen. By utilizing an icon-driven interface instead of a text-based interface, the
beltpacks can be used internationally without multiple translations and text-assisted

navigation.

[0006] In some embodiments, the display fits ergonomically in the beltpack and is large
enough and with high enough resolution to show icon detail for a variety of icons. The icons
are defined with an international meaning of their function. All of the beltpack functions are
indicated by only icons for major operations. Navigation of various menus is also based only
on icons, thereby enabling faster navigation by recognition of icons that show both the
current position in the menu structure and the functions that are available within the current

menu.

[0007] Other aspects of the invention will become apparent by consideration of the

detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 is a block diagram of a network of devices communicating in an intercom

system according to one embodiment.

[0009] Fig. 2A is a perspective view of an exterior housing of a wireless keypanel

beltpack with an inset image of the front face user interface.

[0010] Fig. 2B is an overhead view of the wireless keypanel beltpack of Fig. 2A showing

a top face user interface.

[0011] Fig. 3 is a block diagram of an intercom system including an access point and

multiple connected beltpack devices according to one embodiment.



[0012] Fig. 4 is a block diagram of a beltpack device connectable to the intercom system

of Fig. 3.

[0013] Fig. 5 is a main menu screen of the icon-driven user interface shown on the

display screen of the beltpack of Fig. 2A.

[0014] Fig. 6 is a microphone setup screen of the icon-driven user interface shown on the

display screen of the belthpack of Fig. 2A.

[0015] Fig. 7 is a first page of an alerts screen of the icon-driven user interface shown on

the display screen of the beltpack of Fig. 2A.

[0016] Fig. 8 is a second page of the alerts screen of the icon-driven user interface shown

on the display screen of the beltpack of Fig. 2A.

[0017] Figs. O through 14 are a series of additional icons included on various pages and
menus of the icon-driven user interface shown on the display screen of the beltpack of Fig.

2A.
DETAILED DESCRIPTION

[0018] Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and
the arrangement of components set forth in the following description or illustrated in the
following drawings. The invention is capable of other embodiments and of being practiced

or of being carried out in various ways.

[0019] Fig. 1 illustrates an example of an intercom system with multiple connected
devices. In this example, three wireless “beltpack™ keypanels 101 and three wired keypanels
103 are all connected to a communications interface 105. Through the communications
interface, the beltpacks 101 and the wired keypanels are able to interface with an intercom
system 107 and communicate with other connected devices. The wireless beltpacks 101 are
portable devices sized and configured to be carried or worn by a user. The wireless belt
packs communicate with the communications interface 105 wirelessly using, for example,
RF, Wifi, or other wireless communication protocol. The wired keypanels are sized and

configured to be rack-mounted or placed on a desk surface. They are not portable and, in this



example, are coupled to the communications interface 105 through a wired connection (e.g.,

CAT-5 or other cabling).

[0020] Because the wired keypanels 103 are not designed to be portable, they can be
designed to include complex displays, numerous controls, and other user interface elements.
However, due to the size limitations of a portable device, the wireless beltpack keypanels 101
must have a physically smaller housing and, as such, the user interface elements must be
adapted to accommodate the smaller form factor. In some implementations, this may be
accomplished by providing a reduced number of switches on the portable beltpack or by
omitting some of the display elements. However, in other implementations, the user interface
is adapted on the wireless keypanel 101 to provide functionality that is more comparable to

that provided by the wired keypanel 103.

[0021] Figs. 2A and 2B illustrate one example of a portable beltpack “keypanel” 200 with
a user interface that is designed to provide a robust set of functionality. Fig. 2A shows the
user interface elements mounted on a front face surface 201 of the device housing in the inset
image. The front face user interface 201 includes a display screen 203, a “MENU” button, a
“SET” button, an “UP” button, a “DOWN” button, and a “POWER?” button. In this example,
the device is turned on by pressing the “POWER” button momentarily and is turned off by
holding the “POWER” button for two seconds. Pressing the “MENU” button once activates
the LCD backlight of the display screen 203. Once the display screen 203 is lit, pressing the
“MENU” button again cycles through various user interface screens on the display screen
203. Pressing and holding the “MENU”’ button exits the menu structure and returns to a
home screen. The “UP” and “DOWN” buttons are used to navigate through the menus and
graphical interfaces shown on the display screen 203. Although in this example, the front
face surface user interface 201 includes a display screen and a series of buttons, in other
implementations, the display screen 201 and the buttons illustrated in Fig. 2A may be

replaced with a touch-sensitive screen.

[0022] Fig. 2B illustrates the details of various user interface elements positioned on the
top surface 205 of the beltpack 200. The top surface user interface 205 includes a series of
four “TALK” buttons 207 and four corresponding “LISTEN” buttons 209, a rotary
encoder/button control 211, a display screen 213, a “REPLY” button 215, and a “CLEAR”
button 217. During use each pairing of a “TALK” button 207 and “LISTEN” button 209 can

be assigned to a different channel on the intercom system. Pressing or, in some cases,



pressing and holding one of the “TALK” buttons 207 or “LISTEN” buttons 209 allows the
user to talk on a particular channel or listen to audio from a particular channel, respectively.
The volume of a particular channel can be adjusted by rotating the rotary encoder 211 while
holding one of the “LISTEN” buttons 209. Double-tapping the rotary encoder 211 causes the

device to enter or exit a “dark mode” which suppresses illumination.

[0023] The display window 213 —referred to below as the “Call Waiting Window” or
CWW 213 — indicates when another device not currently assigned to a key is attempting to
contact the user. By pressing and holding the REPLY button 215, the user can reply to a
waiting “call” from another device. Pressing the “CLEAR?” button 217 then releases the

current call in the call waiting window 213.

[0024] The beltpack device 200 illustrated in Figs. 2A & 2B provides many of the
functions of a full-sized wired keypanel. It provides easy access from the beltpack to
multiple audio channels and a quick, clear identification of those channels. In particular, as
noted above, the beltpack device 200 includes four “TALK” buttons 207 and “LISTEN”
buttons 209. Each pair can be assigned to a different communication channel. For quick
identification, an alphanumeric identifier (e.g., an “Alpha”) is assigned to each channel on the
intercom system. The Alpha corresponding to each channel assigned to one of the four
TALK/LISTEN button combinations on the beltpack is displayed in 4, 6, or 8 character
formats on the display screen 203 or the CWW window 213. In some implementations, a
small display may be provided below the TALK and LISTEN buttons such that the individual
buttons identify the corresponding channel. Furthermore, in some implementations, the
status screen Alpha assignments and associated “Talk/Listen” indicators shown on the
display screen 203 are presented to closely represent the same look and function of the rack
mounted or desktop keypanel. In this way, the user experience has commonality between the

portable keypanel and all of the other rack mounted/desktop keypanels.

[0025] The Alphas are provided in Unicode such that all of the languages available from
the intercom can be displayed on the beltpack and, therefore, the audio channel’s Alpha is
displayed on the beltpack 200 in the user’s native language. In some embodiments, the
Alpha’s for each of the four channels assigned to one of the TALK/LISTEN button pairings
are all displayed simultaneously on the display screen 203 and continue to be valid as the user
navigates through the various menus provided on the display screen 203. As discussed

above, the value for each individual audio channel can be adjusted by rotating the rotary



encoder 211 while holding the appropriate “LISTEN” button 209. Furthermore, the “master”
volume for the beltpack can be adjusted by rotating the rotary encoder 211 without holding
any of the “LISTEN” buttons 209.

[0026] To change the communication channels assigned to the beltpack buttons, the user
is able to access a list of available audio channels through a menu provided on the display

screen 203. In some implementations, the list identifies the available audio channels by their
“Alpha.” The user scrolls through the list and selects a channel to be assigned to a particular

TALK/LISTEN button pairing.

[0027] Furthermore, in addition to being able to adjust the specific audio channel
assigned to a particular TALK/LISTEN button pairing, in some implementations, the user
interface provided on the display screen 203 enables the user to assign other ancillary
functions (such as, for example, relays) to one or more of the TALK/LISTEN button pairings.
As such, in some implementations, the TALK/LISTEN buttons provided on the top face of
the portable keypanel are not necessarily limited specifically to the “talk’ and “listen”

functions and instead their functionality may be customized based on user preference.

[0028] Fig. 3 illustrates one example of a wireless intercom system. The system includes
an access point 301 and multiple “beltpack™ devices 303, 305, 307, 309. Each beltpack
device is carried or worn by a different user and used to verbally communicate with one or
more other users. Although the example of Fig. 3 shows only a single access point 301, in
some implementations, the intercom system can include multiple interconnected access

points.

[0029] Fig. 4 further illustrates the details of one example of a beltpack device 400
connectable to the intercom system through the access point. The beltpack device 400
includes a processor 401 communicatively coupled to a memory 403. The memory 403
stores instructions that, when executed by the processor 401, control the functionality and
operation of the beltpack device 400. The beltpack 400 also includes a user interface
including one or more buttons and displays 405. The processor 401 is connected to an
analog-to-digital/digital-to-analog converter 407. The converter 407 is connected to a

microphone for receiving audio and a headphone for outputting audio.



[0030] The beltpack 400 also includes a radio module 409. The radio module includes a
COM & Control module 411, multiple stored codecs 413, a COM stack 415, and an RF

module 417 communicative coupled to one or more antennas 419, 421.

[0031] When the beltpack 400 captures incoming audio through the microphone, the
analog audio is converted to digital using one of the stored codecs 413. The codec defines
the format and structure of the digital audio stream created by the beltpack device. The
digital audio stream is then transmitted through the antenna to an access point and is further
transmitted from the access point to one or more other devices connected to the intercom
system. Similarly, when a digital audio stream is received by the beltpack 400, the codec is
used to “decode” the digital data so that it can be output as analog audio through the

headphone.

[0032] Fig. 2A (discussed above) illustrates the exterior housing 200 of the beltpack of
Fig. 4. Various controls, buttons, and a first display are provided on a top face of the
beltpack housing so that they are visible and accessible while the beltpack is being worn. As
shown in the inset 201 of Fig. 2A, a further user interface is provided on the front face of the
exterior housing of the beltpack. The user interface on the front face includes a graphical
display screen 203, a “POWER?” button, a “MENU” button, a “SET” button, an “UP” button,
and a “DOWN” button.

[0033] An icon-driven user interface is displayed on the screen 203 and used to navigate
various menus, adjust settings, and access functionality of the beltpack (or the intercom
system). In the example of Fig. 2A, the icon-drive user interface is navigated using the up,
down, menu, and set buttons as described in further detail below. However, in other
implementations, the display screen and the buttons positioned on the front face of the

exterior housing of the beltpack might be replaced with a touch-sensitive display screen.

[0034] Upon start-up of the beltpack, a splash screen is displayed followed by a status
screen. When the “MENU” button is pressed, the display screen shows a start/home
“MENU” screen such as illustrated in Fig. 5. The home MENU screen in this example shows
eight icons displayed in two columns of four including an “audio setup” icon, a microphone
setup icon, a backlight/brightness setup icon, an “alerts” screen icon, a key assign icon, a
system settings icon, a help icon, and a “scroll list” icon. The user presses the up and down

buttons to navigate to the desired icon and then presses a “select” or “set” button. For



example, if the user selects the “microphone setup” icon (first column, second row), the
display screen will show a microphone setup screen such as the one illustrated in Fig. 6. The
“microphone setup” screen shows a number of settings that can be adjusted through this sub-
menu including microphone gain, system volume, microphone noise gate, and “hot mic.”
Furthermore, because the “microphone setup” screen is a sub-menu, the screen also include
an indicator in the upper left corner indicated the current sub-menu. The user interface

returns to the main menu screen when the “MENU” button is pressed on the beltpack.

[0035] Some selected sub-menus in the icon-driven user interface include multiple pages.
For example, if the user selects the “Alerts” screen from the main menu (of Fig. 5), the icon-
drive user interface will then first display the “Alerts” screen of Fig. 7. This first page allows
the user to select which “alerts” will be activated including “low battery,” “call,” “out of
range,” and “no matrix.” The numeric indicator in the upper right corner of the screen
indicates that the current menu includes multiple pages and the display screen is currently
showing only the first page. Using the scroll bar positioned along the right side of the screen,
the user can advance to the second page as illustrated in Fig. 8. On this second page, the user

can adjust other alert settings.

[0036] A variety of other icons and submenus can be incorporated into the icon-driven
display discussed above. Other example icons and their associated meaning/functions are
illustrated in Figs. 9-14. However, as noted above, by providing a menu that is navigated
primarily or, in some implementations, solely by icons, the beltpack intercom device provides
a portable intercom system that can be used by multiple users in multiple different countries
speaking multiple different languages without the need for translations and “language”
settings. Furthermore, a user can pick up a beltpack device and start using it immediately

regardless of her country of origin or spoken language.

[0037] Thus, the invention provides, among other things, a portable wireless device for
use with an intercom system that replicates much of the robust functionality of the full wired
keypanel, but in a smaller form factor for portable use. In particular, some implementation of
the beltpack keypanel provide, among other things, separate TALK/LISTEN buttons assigned
to particular audio channels, displayed Alphas for each assigned channel in 4, 6, or 8
character format, Unicode format for Alphas such that they can be displayed in a user’s
native language, separate “CLEAR” and “REPLY” buttons on the belt pack for incoming call

responding, the ability to move between pages (lists of preassigned key assignments) which



on a user interface while continuing to display the Alphas identifying the channel assigned to
each TALK/LISTEN button on the beltpack, the ability to adjust the audio volume on
individual channels, and the ability to assign and access any of the available intercom audio
channels to the TALK/LISTEN buttons. Various other features and advantages of the

inventions are set forth in the following claims.



CLAIMS

What is claimed is:

1. A mobile intercom device comprising:

button;

a plurality of button pairs, each button pair including a talk button and a listen

a display screen; and

an electronic processor configured to

display a list of alphanumeric identifiers on the display screen, each
alphanumeric identifier in the list of alphanumeric identifiers corresponding to

a different one of a plurality of channels on an intercom system,

receive a selection of a first alphanumeric identifier from the list of

alphanumeric identifiers displayed on the display screen,

assign a channel on the intercom system corresponding to the first
alphanumeric identifier to a first button pair of the plurality of button pairs in
response to receiving the selection of the first alphanumeric identifier from the

list, and

transmit audio stream data from the mobile intercom device to the
channel on the intercom system corresponding to the first alphanumeric

identifier when the talk button of the first button pair is activated,
wherein the mobile intercom device further comprises a rotary control, and

wherein the electronic processor is further configured to cause the
mobile intercom device to enter or exit a mode which suppresses

illumination when the rotary control is double-tapped.

2. The mobile intercom device of claim 1, wherein the electronic processor is further

configured to

10



receive a second selection of a second alphanumeric identifier from the list of

alphanumeric identifiers displayed on the display screen,

reassign the first button pair to a channel on the intercom system
corresponding to the second alphanumeric identifier in response to receiving the

second selection of the second alphanumeric identifier from the list, and

transmit audio stream data from the mobile intercom device to the channel on the
intercom system corresponding to the second alphanumeric identifier when the talk

button of the first button pair is activated.

3. The mobile intercom device of claim 1, wherein the electronic processor is further
configured to assign a new operative function to the talk button of the first button pair in
response to the rotary control being adjusted while the talk button of the first button pair is

held by a user.

4. The mobile intercom device of claim 1, further comprising a second display screen and

a reply button, and wherein the electronic processor is further configured to

receive a call from a second channel on the intercom system,

display a second alphanumeric identifier on the second display screen, the

second alphanumeric identifier corresponding to the second channel, and

transmit audio stream data from the mobile intercom device to the second

mobile intercom device in response to an activation of the reply button.

5. The mobile intercom device of claim 4, wherein the electronic processor is further

configured to

11



receive a second selection of a third alphanumeric identifier from the list of

alphanumeric identifiers displayed on the display screen,

display the third alphanumeric identifier on the second display screen in

response to receiving the second selection, and

transmit audio stream data from the mobile intercom device to a third channel of
the intercom system in response to an activation of the reply button, the third channel

corresponding to the third alphanumeric identifier.

6. The mobile intercom device of claim 1, wherein each alphanumeric identifier in the list
of alphanumeric identifiers corresponds to a different user of the intercom system, and wherein
the electronic processor is configured to assign the channel on the intercom system
corresponding to the first alphanumeric identifier to the first button pair by assigning a channel
associated with a user corresponding to the selected first alphanumeric identifier to the first

button pair.

7. The mobile intercom device of claim 1, wherein each alphanumeric identifier in the list
of alphanumeric identifiers corresponds to a different intercom device connected to the intercom
system, and wherein the electronic processor is configured to assign the channel on the intercom
system corresponding to the first alphanumeric identifier to the first button pair by assigning a
channel associated with a first mobile intercom device corresponding to the first alphanumeric

identifier to the first button pair.

8. The mobile intercom device of claim 1, wherein the electronic processor is further

configured to
access a plurality of Unicode alphanumeric identifiers, and

determine an operating language of the mobile intercom device,

12



wherein the electronic processor is configured to display the list of
alphanumeric identifiers on the display screen by displaying a list of the Unicode
alphanumeric identifiers of the plurality of Unicode alphanumeric identifiers in the

determined operating language of the mobile intercom device.

9. The mobile intercom device of claim 1, further comprising a beltpack-type housing,
wherein the display screen and the plurality of button pairs are mounted on an exterior of the
beltpack-type housing, and wherein the electronic processor is at least partially housed by the

beltpack-type housing.

10. A method of operating a mobile intercom device, the mobile intercom device
including a plurality of button pairs, each button pair including a talk button and a listen

button, and a display screen, the method comprising:

displaying a list of alphanumeric identifiers on the display screen, each
alphanumeric identifier in the list of alphanumeric identifiers corresponding to a

different one of a plurality of channels on an intercom system,

receiving a selection of a first alphanumeric identifier from the list of

alphanumeric identifiers displayed on the display screen,

assigning a channel on the intercom system corresponding to the first
alphanumeric identifier to a first button pair of the plurality of button pairs in response

to receiving the selection of the first alphanumeric identifier from the list, and

transmitting audio stream data from the mobile intercom device to the channel on
the intercom system corresponding to the first alphanumeric identifier when the talk

button of the first button pair is activated,
wherein the mobile intercom device further comprises a rotary control, and

wherein the method further comprises double-tapping the rotary control to cause
the mobile intercom device to enter or exit a mode which suppresses illumination.

13



11.  The method of claim 10, further comprising:

receiving a second selection of a second alphanumeric identifier from the list of

alphanumeric identifiers displayed on the display screen,

reassigning the first button pair to a channel on the intercom system
corresponding to the second alphanumeric identifier in response to receiving the

second selection of the second alphanumeric identifier from the list, and

transmitting audio stream data from the mobile intercom device to the channel on
the intercom system corresponding to the second alphanumeric identifier when the talk

button of the first button pair is activated.

12.  The method of claim 10, further comprising assigning a new operative function to the talk
button of the first button pair in response to the rotary control being adjusted while the talk

button of the first button pair is held by a user.

13.  The method of claim 10, wherein the mobile intercom device further includes a

second display screen and a reply button, the method further comprising:

receiving a call from a second channel on the intercom system,

displaying a second alphanumeric identifier on the second display screen, the

second alphanumeric identifier corresponding to the second channel, and

transmitting audio stream data from the mobile intercom device to the second

mobile intercom device in response to an activation of the reply button.

14.  The method of claim 13, further comprising:

receiving a second selection of a third alphanumeric identifier from the list of

alphanumeric identifiers displayed on the display screen,
14



displaying the third alphanumeric identifier on the second display screen in

response to receiving the second selection, and

transmitting audio stream data from the mobile intercom device to a third
channel of the intercom system in response to an activation of the reply button, the

third channel corresponding to the third alphanumeric identifier.

15.  The method of claim 10, wherein each alphanumeric identifier in the list of
alphanumeric identifiers corresponds to a different user of the intercom system, and wherein
assigning the channel on the intercom system corresponding to the first alphanumeric
identifier to the first button pair includes assigning a channel associated with a user

corresponding to the selected first alphanumeric identifier to the first button pair.

16.  The method of claim 10, wherein each alphanumeric identifier in the list of
alphanumeric identifiers corresponds to a different intercom device connected to the intercom
system, and wherein assigning the channel on the intercom system corresponding to the first
alphanumeric identifier to the first button pair includes assigning a channel associated with a
first mobile intercom device corresponding to the first alphanumeric identifier to the first

button pair.

17.  The method of claim 10, further comprising
access a plurality of Unicode alphanumeric identifiers, and
determine an operating language of the mobile intercom device,

wherein displaying the list of alphanumeric identifiers on the display screen
includes displaying a list of the Unicode alphanumeric identifiers of the plurality of
Unicode alphanumeric identifiers in the determined operating language of the mobile

intercom device.
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