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DESCRIPTION

Field of the Invention

[0001] The present invention relates to headset systems for audio communication, and
particularly to base stations for use in such audio headset systems.

Background of the Invention

[0002] Telecommunications headsets come In a variety of formats. In particular, it Is common
In the art for telecommunications headsets to be wireless. To facilitate audio communication
the headset must be connected to a telephone system, regardless of whether that connection
IS to a traditional analogue telephone line or to digital or softphone telephone system, or to a
combination of thereof. One way of connecting the wireless headset to a telephone system is
by wirelessly connecting the headset to a base station, and by connecting the base station to
the telephone system. In such cases there iIs typically a single communication protocol
connecting the headset to the base station, such as Digital Enhanced Cordless
Telecommunications (DECT) or Bluetooth™, and then a further communication protocol
connecting the base station to a form of telephone system, such as for instance to an analogue
telephone for communication over a Public Switched Telephone Network (PSTN).

[0003] To support market demands, base stations now exist that provide multiple connections
to a plurality of different telephone systems. Hence as well as the analogue telephone line
connection, base stations are typically further connected to a computer, for instance by USB
protocol, to facilitate digital and softphone calls using Voice Over Internet Protocol (VOIP), and
may be connected to a mobile phone, for instance by Bluetooth™ protocol, for communication
over mobile cellular network channels.

[0004] However, the provision of such a broad range of connectivity entails an increased
complexity in the production of the base station. In particular, the base station requires both
additional hardware and software to be able to provide the functionality of so many different
communication protocols. This results in the base stations that are capable of providing such a
broad range of connectivity being expensive for users.

[0005] Alternatively, aside from the connection to the headset, base stations exist that are only
capable of communication using a single communication protocol, and are therefore connected
only to an analog telephone, or connected only to a computer etc. Similarly, aside from the
headset, base stations exist that are only capable of communication using two communication
protocols, where one connection I1s to an analogue telephone for communication over PSTN,
and the other connection Is to either a computer via USB or a mobile phone via Bluetooth ™.
Both of these options Iimit the user to having to choose from the outset, at the point of
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purchase, which channels of communication they will be able to use and which devices they
will be able to use to communicate. This Iimitation will then exist for the lifetime of the base
station. To use a different form of communication or to communicate with a different device, the
user has to purchase a new base station. This too causes expense to the user, and restricts
the choice of functionality available to the user of such a base station.

[0006] Further, different users of such base stations will each have different preferred
communication protocols over which they prefer to communicate, for instance one user may
prefer using VOIP and another user may prefer communication over cellular networks. Indeed,
even a single user may change preference over time. The provision of these different base
stations, as dictated by varying preferences, I1s expensive, especially for a large user group
such as a call centre.

[0007] US 2014/0294173 A1 concerns a headset base unit.

[0008] EP 3185509 A1 concerns an authentication process between two communication
devices.

Statement of the Invention

[0009] Aspects of the Invention are defined by the accompanying claims. According to a first
aspect there Is provided an audio communication system base station in accordance with claim
1. According to a second aspect there Is provided a kit of parts in accordance with claim 5.
According to a third aspect there I1s provided a method according to claim 11. Preferred
optional features are defined in the dependent claims. It would be beneficial in the field If a
headset base station were envisaged in which the most expensive elements of the base station
common to all base stations, namely the hardware and software that facilitates analogue
telephone communication over PSTN and the hardware and software that facilitates
communication with the headset, were modularly separable from other elements. In this way,
the expensive elements need only be purchased once, thus allowing a single user to change
communication protocol preference at a subsequent time by purchasing the relatively
Inexpensive other elements, or allowing multiple different users to each have their varying
preferences accommodated for in a cost effective manner.

[0010] The aspects of the present invention are defined by the accompanying claims.

[0011] Preferred embodiments of the invention are now described, by way of example only,
with reference to the accompanying drawings.

Brief Description of the Drawings
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[0012] There now follows, by way of example only, a detailed description of preferred
embodiments of the present invention, with reference to the figures identified below.

Figure 1 shows a perspective view of a cartridge.
Figure 2A shows a first perspective view of a base station and cartridge configuration.

Figure 2B shows a second perspective view of the base station and cartridge configuration of
Figure 2A.

Figure 2C shows a bottom view of the base station and cartridge configuration of Figure 2A
and Figure 2B.

Figure 3A shows a perspective view of a base station in a first configuration.

Figure 3B shows a perspective view of the base station of Figure 3A In a second
configuration.

Figure 3C shows a perspective view of the base station of Figure 3A and Figure 3B In a third
configuration.

Detailed Description of the Embodiments

[0013] In the following description, functionally similar parts carry the same reference numerals
between figures. Preferred embodiments of the invention are now described, by way of
example only, with reference to the accompanying drawings.

[0014] Referring to Figure 1, a cartridge 100 i1s shown. The cartridge 100 comprises hardware
that can facilitate a base station 200 to connect to a second device, and that can facilitate
communication between the base station 200 and the second device using a particular
communication protocol.

[0015] The cartridge 100 comprises electrical contacts (not shown In the Figures) for
facilitating electrical connection and communication between the cartridge 100 and the base
station 200. Each cartridge 100 is configured to transmit and receive data between itself and a
second device using a first communication interface, and is further configured to transmit and
receive data between itself and the base station 200 using the electrical contacts which
represent a second communication interface. The specific type of communication protocol
used by the first communication interface varies between different cartridges 100, and is
selected as desired by the user. However, the second communication interface i1s common to
all cartridges 100, thereby making all cartridges 100 compatible for connection with the base
station 200. Electrical power is provided to the cartridge 100 from the base station 200 via the
second communication interface.



DK/EP 3554057 T3

[0016] The electrical contacts may comprise a physical pin arrangement, or any conventional
electrical contacts typical in the field. For instance, If the electrical contacts comprise physical
pins, then the physical pin configuration of all cartridges 100 may be the same, regardless of
the type of communication protocol they facilitate. Alternatively, the exact physical pin
configuration may be specific to all the cartridges 100 configured for communication using a
particular communication protocol. In other words, the physical pin configuration of all the
cartridges 100 which facilitate communication over a first communication protocol may all be
the same, and the physical pin configuration of all the cartridges 100 which facilitate
communication over a second communication protocol may all be the same but may be
different from the pin configuration of the cartridges 100 which facilitate communication over
the first communication protocol. As will be described In more detail below, the base station
200 comprises a connector for receiving the electrical contacts of the cartridge 100 when the
cartridge 100 1Is Inserted within the base station 200, thereby facilitating electrical
communication between the cartridge 100 and the base station 200.

[0017] The cartridge 100 is shaped such that it can securely slide into a mutually shaped
orifice of the base station 200 called the cartridge bay 204, and can thereby be securely
Inserted into and connected to the base station 200 when In use. The cartridge 100 further
comprises a handle 104 ergonomically designed to allow a user to securely grip the handle
104 and thereby manipulate the cartridge 100 to be either inserted into or removed from the
base station 200. Advantageously, these features allow the cartridges 100 to be simply,
conveniently and easily inserted and removed from the base station 200 such that the user
may replace a first cartridge 100 with a second cartridge 100, in accordance with varying
preferences or different desired applications.

[0018] As each cartridge 100 Is configured to facilitate communication between the base
station 200 and a second device using a particular communication protocol, a number of
different specific cartridge 100 embodiments are envisaged. For instance, in an embodiment
the second device may be a computer, and the cartridge 100 may comprise hardware that
facilitates connection to the computer by USB cable. For instance, the cartridge 100 may
comprise a USB socket into which a USB cable can be plugged, and further may internally
comprise the necessary electrical circuitry to facilitate USB communication between the base
station 200 and the computer through the cartridge 100. As described above, such a cartridge
100 may have a particular physical pin configuration specific to cartridges 100 designed for
USB communication.

[0019] Alternatively, In another embodiment the second device may be a mobile phone, and
the cartridge 100 may comprise hardware that facilitates connection to the mobile phone by
Bluetooth ™. For instance, cartridge 100 may comprise a Bluetooth ™ wireless transceiver and
the necessary electrical circuitry to facilitate Bluetooth™ communication between the base
station 200 and the mobile phone through the cartridge 100. As described above, such a
cartridge 100 may have a particular physical pin configuration specific to cartridges 100
designed for Bluetooth ™ communication.
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[0020] Other communication protocols typical in the field of headset communication are
known, and cartridges 100 which still fall within the scope of this disclosure can be envisaged
which facilitate communication over any such known communication protocol.

[0021] Regardless of the specific type of communication protocol facilitated, each cartridge
100 facilitates additional communication functionality between the base station 200 and a
second device. This functionality 1s added to the base station 200 once the cartridge 100 is
removably inserted into the base station 200. Hence, the modular cartridge 100 arrangement
advantageously allows the user to purchase a single generic base station 200, and thereafter
optionally select particular types of additional communication functionality to add to the base
station 200 by selecting a particular cartridge 100 or particular cartridges 100. Advantageously,
this allows the user to purchase the expensive base station 200 only once, yet to have the full
range of functionality available to them at a later date and allowing the user to change
preference at a subsequent time by purchasing a relatively inexpensive further cartridge 100
facilitating a different communication type.

[0022] Referring to Figures 2A, 2B and 2C, the base station 200 i1s shown from different
perspectives, with Figure 2C showing a bottom view perspective. The base station 200 is
shown with a removable cartridge 100 inserted Iinto the cartridge bay 204. The removable
cartridge 100 1s shown circled for ease of reference, where the circle marking itself forms no
part of the disclosed subject matter and is instead merely a visual aid. The cartridge bay 204 is
designed to removably receive the cartridge 100, such that a user can advantageously insert
and remove cartridges 100 which facilitate different communication protocols in accordance
with differing preferences between users, or in accordance with differing preferences of the
same user over time or by application. The cartridge 100 and the cartridge bay 204 are
mutually shaped such that the cartridge 100 is securely retained within the cartridge bay 204
when Inserted. In particular, the interior of the cartridge bay 204 may include retention means
such as ridges and/or deformable means such as deformable ridges, and may be
complimented by mutual features on the cartridge 100, such that the cartridge 100 i1s securely
retained within the cartridge bay 204 when inserted and yet is easily removable when required
using only forces of a magnitude typical of manual human interaction.

[0023] The cartridge bay 204 includes electrical contacts (not shown In the Figures) which
form a connector for connecting to the electrical contacts of the cartridge 100. The base station
200 further includes electrical circuitry to facilitate communication between the base station
200 and the headset 300 via a wireless communication protocol such as DECT, and to facilitate
communication between the base station 200 and an analogue or digital desk phone. Further,
the base station 200 includes circuitry designed to detect, recognize and communicate with
any suitable cartridge 100 that is inserted into the cartridge bay 204.

[0024] In particular, when a cartridge 100 is inserted within the cartridge bay 204, the circuitry
of the base station 200 Iincludes firmware configured to communicate with the cartridge 100 to
detect and determine the type of cartridge 100 which has been inserted, and to configure the
base station 200 for operation accordingly. For instance each type of cartridge 100, such as
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those enabling Bluetooth™ communication or those enabling USB communication, may include
electronic data that can be read and processed by the firmware and circuitry of the base
station 200 and used to determine the type of communication protocol the cartridge 100 can
facilitate. Alternatively, the circuitry may be configured to recognize the type of cartridge 100 by
detecting the particular physical pin configuration of the cartridge 100. Further, the base station
200 may be supplied with a 'dummy’ cartridge 100 which 1s non-operational, and which
advantageously serves to protect the electrical contacts from damage by exposure to foreign
objects.

[0025] The base station 200 also includes many features and functionalities that are typical In
the field of base station design. The base station 200 may Include internal circuitry capable of
receiving and processing electrical signals from a variety of different inputs, such as receiving
electrical signals encoding audio information received by a microphone of a headset 300, and
will be capable of transmitting said electrical signals to a variety of different outputs, for
Instance to an analogue telephone to which the base station 200 i1s attached. Further, for
Instance, the base station may include a charging connector 208 designed to electrically
connect to a wireless headset 300 such that the wireless headset 300 may be electrically
charged by the base station 200 when connected thereto. In this regard, the base station 200
may be connected by wire to the mains power supply, may be battery operated, and may for
Instance be charged by Induction. The base station 200 may further include ports 212
facilitating wired connection to other devices, such as for instance for facilitating wired
connection to an analogue telephone for communication over PSTN. The base station 200
may also have further user selectable buttons 216, to provide additional functionality such as
volume control, mute operations, call pick-up, channel selection etc. These will not be
described further here.

[0026] In operation, once a cartridge 100 of a particular type has been inserted Iinto the
cartridge bay 204, the electrical circuitry of the base station 200 detects the type of cartridge
100. Once the type of cartridge 100 is detected, the firmware of the base station 200
configures the base station 200 to be able to communicate using the inserted cartridge 100
and its type of communication protocol. For instance, the firmware of the base station 200 is
configured to interwork the newly detected communication interface of the cartridge 100 with
the existing communication interfaces it i1s currently operating. For instance, before insertion of
the cartridge 100, the base station 200 will be configured to communicate with the headset
300, for instance using DECT, and may additionally be configured to communicate with an
analogue telephone via wired a connection for communication over PSTN. Upon insertion of
the cartridge 100, the circuitry of the base station 200 will be configured to add to any such
existing functionality to provide the additional communication protocol functionality of the newly
Inserted cartridge 100. Further, a user selectable button 216 relating to the particular
communication protocol of the inserted cartridge 100 may become illuminated and/or become
avallable for selection by a user. Such a button 216 may for instance allow the user to toggle
use of that communication protocol over the cartridge 100 interface on and off. In some
embodiments, the base station 200 may further comprise a panel onto which a symbol relating
to the particular communication protocol may become illuminated, advantageously this allows
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the user to determine which communication protocol cartridge 100 is loaded into the cartridge
bay 204 without disrupting connectivity and functionality, for example by having to remove the
cartridge 100 from the cartridge bay 204.

[0027] Upon removal of the cartridge 100 by the user, the circuitry of the base station 200 will
be configured to automatically detect the absence of the cartridge 100 and will accordingly
deprive the base station 200 of the additional functionality that the cartridge 100 provided. At a
subsequent time, the user may insert a different cartridge 100 which will accordingly also be
detected and provide its particular additional functionality, in the same manner as described
above.

[0028] Referring to Figures 3A, 3B and 3C, stages of the insertion of a selected cartridge 100
are shown. In Figure 3A, the cartridge is shown outside of the base station 200. In Figure 3B,
the user has selected a desired cartridge 100 and has partially inserted the cartridge 100 Into
the cartridge bay 204. In Figure 3C, the user has fully inserted the cartridge 100 into the
cartridge bay 204 where it Is securely retained as described above, and the base station 200 is
now considered to have been provided with the additional communication functionality of the
selected cartridge 100. This 1s the operational state in which the base station would be used
during normal use by the user. In particular, in this state the base station 200 would provide the
user with the ability to communicate using a second device, such as a computer or a mobile
phone, via the headset 300. In particular, the headset 300 would be able to communicate with
the base station 200, for instance by wireless DECT protocol, and the base station 200 would
be able to communicate with the second device through the additional communication protocol
functionality provided by the inserted cartridge 100. In this way, the user would be provided
with the audio communication functionality of the second device, but through the headset 300,
via the base station 200.

[0029] The headset 300 is a typical headset as i1s known In the field, and is configured to
receive audible sound through a microphone, process this into an electrical signal using
Internal circuitry, and transmit this electrical signal to the base station 200, for instance using
hardware configured to provide wireless DECT protocol communication. The headset 300 is
similarly configured to receive electrical signals from the base station 200, for instance by
DECT wireless protocol, to process these electrical signal using internal circuitry and to output
these signals as audible sound through a speaker to a user. The further operation of the
headset 300 is typical in the field and will not be discussed further here.

[0030] In operation, the user will select a cartridge 100 which facilitates communication
between the base station 200 and a second device using a particular desired communication
protocol. The type of cartridge 100 selected will vary depending on user preference or desired
present application, for instance which type of second device the user wishes the base station
200 to be able to connect to. For instance, If the user desires to connect the base station 200
to a computer, the user may select a cartridge 100 capable of communication using USB
protocol. Alternatively, If the user desires to connect the base station 200 to a mobile phone,
the user may select a cartridge 100 capable of communication using Bluetooth ™ protocol. The
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user will proceed to insert the cartridge 100 into the cartridge bay 204 as shown by Figures
3A, 3B, and 3C. Once the cartridge 100 is fully inserted and the electrical contacts of the base
station 200 are in contact with the mutual electrical contacts on the cartridge 100, the firmware
of the base station 200 will configure the base station 200 for use with the newly inserted
cartridge 100 such that the base station 200 will be configured to communicate with a second
device using the communication protocol of the specific inserted cartridge 100. If the user of
the base station 200 changes, or the same user simply desires to be able to communicate with
a different second device using a different communication protocol, the user will remove the
cartridge 100 by hand as previously described above In relation to Figure 1 and Figures 2A,
2B, and 2C in a manner that will be the reverse of the insertion shown by and described above
In relation to Figures 3A, 3B, and 3C. The user will then select a different cartridge 100 for
Insertion, and proceed as previously described.

[0031] In this manner, the user Is advantageously provided with a base station 200 in which
the most expensive elements of the base station 200 are modularly separable from other
elements. In this way, the expensive elements need only be purchased once, thus allowing a
single user to change communication protocol preference at a subsequent time by purchasing
relatively inexpensive further cartridges 100 facilitating different communication protocols, or

allowing multiple different users to each have their varying preferences accommodated for in a
cost effective manner.
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Patentkrav

1. Basisstation (200) til et audiokommunikationssystem der omfatter:

en ferste kommunikationsgreenseflade som kan fungere til at kommunikere med

et headset (300); kendetegnet ved:
et fysisk kassetteforbindelsesmiddel (204) til forbindelse til en af et antal
forskellige typer kassetter (100), hvilket antal af forskellige typer kasset-
ter (100) kan manuelt og aftageligt forbindes dertil, og hver forskellig type
kassette har tilknyttet en af et antal forskellige kommunikationsprotokol-
ler, og hvilket fysiske kassetteforbindelsesmiddel (204) omfatter en an-
den kommunikationsgraenseflade;
midler til at detektere kommunikationsprotokollen for en forbundet kas-
sette fra antallet af forskellige mulige kommunikationsprotokoller; og
midler til at konfigurere basisstationen til anvendelse med den detektere-
de kommunikationsprotokol:
hvilken basisstation (200) er konfigureret saledes, at under brug, nar en
kassette er forbundet, kan duplexkommunikationsdata transmitteres:
mellem den forbundne kassette (100) og basisstationen (200) via den
anden kommunikationsgraenseflade, mellem basisstationen ( 200) og en
ekstern enhed via den forbundne kassette (100) ved anvendelse af den
detekterede kommunikationsprotokol, og mellem basisstationen (200) og
headsettet (300) via den farste kommunikationsgreenseflade, saledes at
der derved kan overfegres duplexkommunikationsdata mellem den eks-

terne enhed og headsettet (300) via basisstationen (200).

2. Basisstationen (200) ifalge krav 1, hvor det fysiske kassetteforbindelsesmid-
del (204) omfatter et kassetterum, hvori en af et antal kassetter (100) kan Ind-

seettes manuelt og aftageligt.

3. Basisstation (200) ifalge et hvilket som helst af de foregaende krav, hvor den
ferste kommunikationsgreenseflade kan fungere til at kommunikere med head-

settet (300) ved anvendelse af Digital Enhanced Cordless Telecommunications
(DECT)-protokollen.
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4. Basisstation (200) ifalge et hvilket som helst af de foregaende krav der yder-
igere omfatter en supplerende kommunikationsgreenseflade, som kan fungere
til at transmittere og modtage duplexkommunikationsdata med en telefon ved

anvendelse af et Public Switched Telefonnetvaerk (PSTN).

5. Kit af dele der omfatter:
basisstationen (200) ifalge et hvilket som helst foregaende krav; og
en farste kassette (100) til manuel og aftagelig forbindelse til det fysiske
kassetteforbindelsesmiddel (204) og som har tilknyttet en af et antal for-
skellige kommunikationsprotokoller, hvilken farste kassette (100) omfat-
ter:
en tredje kommunikationsgreenseflade der kan fungere til, nar den farste
kassette (100) er forbundet til det fysiske kassetteforbindelsesmiddel
(204), at transmittere og modtage duplexkommunikationsdata med ba-
sisstationen (200) via den anden kommunikationsgreenseflade; og
en flerde kommunikationsgreenseflade der kan fungere til, nar den farste
kassette (100) er forbundet til det fysiske kassetteforbindelsesmiddel
(204), at transmittere og modtage duplexkommunikationsdata med den
eksterne enhed ved anvendelse af kommunikationsprotokollen, der er
knyttet til den farste kassette (100).

6. Kittet af dele ifelge krav 5, hvor kommunikationsprotokollen er USB-

protokollen eller Bluetooth ™-protokollen.

7. Kit af dele Ifelge et hvilket som helst af kravene 5 til 6, hvor den eksterne en-

hed er en computer eller mobil enhed.

8. Kit af dele Ifelge et hvilket som helst af kravene 5 til 7 der yderligere omfatter
en anden kassette (100) til manuel og aftagelig forbindelse til det fysiske kas-
setteforbindelsesmiddel (204) og som har en anden kommunikationsprotokol,
der adskiller sig fra den ferste kassette, hvilken anden kassette (100) omfatter:
en femte kommunikationsgreenseflade der kan fungere til, nar den anden

kassette (100) er forbundet til det fysiske kassetteforbindelsesmiddel
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(204), at transmittere og modtage duplexkommunikationsdata med ba-

sisstationen (200) via den anden kommunikationsgreenseflade;

en sjette kommunikationsgreenseflade der er forskellig fra den fjerde

kommunikationsgreenseflade, hvilken sjette kommunikationsgraenseflade
5 kan fungere til, nar den anden kassette (100) er forbundet til det fysiske

kassetteforbindelsesmiddel (204), at transmittere og modtage duplex-

kommunikationsdata med en ekstern enhed ved anvendelse af den an-

den kommunikationsprotokol.

10 9. Kittet af dele ifalge krav 8, hvor, hvis kommunikationsprotokollen er USB-
protokollen, sa er den anden kommunikationsprotokol Bluetooth ™-protokollen,

eller omvendt.

10. Basisstation ifalge et hvilket som helst af de foregaende krav, hvor det fysi-
15 ske kassetteforbindelsesmiddel (204) omfatter tilbageholdelsesmidler til aftage-

ig tilbageholdelse af en kassette (100), der er forbundet til det fysiske kassette-
forbindelsesmiddel (204).

11. Fremgangsmade der omfatter:
20 at tilvejebringe kittet af dele ifalge et hvilket som helst af kravene 5 til 10;
manuelt at forbinde den ferste kassette (100) til de fysiske kassettefor-
bindelsesmidler (204) | basisstationen (200).

12. Fremgangsmaden ifelge krav 11 der yderligere omfatter:
25 at detektere kommunikationsprotokollen der er repraesenteret af kommu-
nikationsprotokollen, som er tilknyttet den forbundne ferste kassette
(100); og
at konfigurere basisstationen (200) | overensstemmelse med den detek-
terede protokol til anvendelse med den detekterede protokol.
30
13. Fremgangsmade ifalge et hvilket som helst af kravene 11 eller 12 der yder-

igere omfatter:
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at tilvejebringe den anden kassette (100) ifelge et hvilket som helst af
kravene 8 til 10, nar den er afheengig af krav 8;

manuelt at fijerne kassetten (100);

manuelt at forbinde den anden kassette (100) til det fysiske kassettefor-
bindelsesmiddel (204) | basisstationen (200);

at detektere kommunikationsprotokollen der er repreesenteret af den an-
den kommunikationsprotokol af den forbundne anden kassette (100); og
at konfigurere basisstationen (200) | overensstemmelse med den detek-

terede anden protokol til anvendelse med den detekterede anden proto-
kol.
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