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(54) Wireless microphone with coupling element

(57) A wireless microphone (1) comprises a radio
transmitter for transmitting radio signals carrying audio
signals to a hearing device. The wireless microphone
(1) further comprises at least one coupling element (11)
for detachably fixing one of various interchangeable
functional modules (2) to the wireless microphone (1).
The coupling element (11) is designed to fix the inter-
changeable functional module (2) to the wireless micro-
phone (1) by mating with a coupling element (21) of the
interchangeable functional module (2). The coupling el-
ements (11, 21) comprise electrical contacts (12, 22) for
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electrically connecting the interchangeable functional
module (2) to the wireless microphone (1) when the in-
terchangeable functional module (2) is fixed to the wire-
less microphone (1) by means of said coupling elements
(11, 21). The coupling element (11) constitutes a bidi-
rectional electrical interface between the wireless micro-
phone (1) and the interchangeable functional module
(2). The wireless microphone (1) can be limited to an
assistive listening device with basic functions and fea-
tures, extendible by the user with extra functions and
features as needed.
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Description
Technical Field

[0001] The presentinvention relates to a wireless mi-
crophone; specifically, the present invention relates to
a wireless microphone comprising a radio transmitter for
transmitting radio signals carrying audio signals to a
hearing device.

Background Art

[0002] Wireless microphones are used as assistive
listening devices for transmitting sound from the sound
source directly to a hearing device arranged in or at a
person's ear, whereby the signal-to-noise ratio is greatly
improved. The wireless microphones currently available
for that purpose comprise radio transmitters for trans-
mitting radio signals that carry audio signals to a radio
receiver of a hearing aid, for example a behind-the-ear
(BTE) hearing instrument, or to a radio receiver with an
electro-acoustic converter reproducing the sound di-
rectly into the ear. Common applications of wireless mi-
crophones as assistive listening devices include appli-
cations in schools, where the teacher wears the wireless
microphone and the hearing impaired student wears a
receiver connected to his hearing aid. The wireless mi-
crophone is also used in business meetings or in res-
taurants, where the wireless microphone is placed on a
table. The wireless microphones are also useful for lis-
tening to the sound of a television or a stereo set without
turning up the volume. Typically, the known wireless mi-
crophones suitable as assistive listening devices are
equipped to receive electrical audio signals through wire
connections from external audio sources such as a tel-
evision or a stereo set. However, the users often find the
connective wires not very practical. Because the wire-
less microphone needs to be placed at wire's length
from the audio source, the wireless microphone is not
always within reach of the user. The known wireless mi-
crophones often comprise omnidirectional and/or
beam-forming microphones. Moreover, for recharging
the power source, the known wireless microphones
comprise charging circuits. Although these additional
features are not used all the time, they consume power
and the components used for their implementation in-
crease the weight of the wireless microphone. Other
features or functions which could be of interest to the
users are currently not available and cannot be added
to the known wireless microphones.

Disclosure of Invention

[0003] Itis an object of this invention to provide a wire-
less microphone which is suitable as an assistive listen-
ing device but does not have the disadvantages of the
prior art, particularly a wireless microphone with a radio
transmitter for transmitting audio signals to a hearing de-
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vice.

[0004] According to the present invention, these ob-
jects are achieved particularly through the features of
the independent claims. In addition, further advanta-
geous embodiments follow from the dependent claims
and the description.

[0005] According to the present invention, the above-
mentioned objects are achieved in particular in that a
wireless microphone comprising a radio transmitter for
transmitting radio signals carrying audio signals to a
hearing device is provided with at least one coupling el-
ement for detachably fixing one of various interchange-
able functional modules to the wireless microphone,
said coupling element comprising electrical contacts for
electrically connecting the interchangeable functional
module to the wireless microphone when the inter-
changeable functional module is fixed to the wireless mi-
crophone by means of said coupling element. As the
coupling element makes it possible to fix and connect
different functional modules to the wireless microphone,
the wireless microphone can be limited to an assistive
listening device with basic functions and features, ex-
tendible by the user with extra functions and features as
needed. The user can easily adapt the functionality of
the assistive listening device to the requirements of a
new situation by fixing (and thereby connecting) a de-
sired functional module to the wireless microphone. The
wireless microphone and an additional functional mod-
ule fixed and connected thereto can be carried comfort-
ably by the user as one unit.

[0006] In a preferred embodiment, the coupling ele-
ment constitutes a bidirectional electrical interface be-
tween the wireless microphone and the interchangeable
functional module fixed to the wireless microphone. Par-
ticularly, electronic modules of the wireless microphone
are connected to one or more of the electrical contacts
for bidirectional exchange of electrical signals between
said electronic modules and the interchangeable func-
tional module fixed to the wireless microphone. Thus,
the bidirectional electrical interface makes it possible to
transfer electrical signals from an external functional
module to the wireless microphone, particularly to an
electronic module of the wireless microphone, as well
as from the wireless microphone to the external func-
tional module, particularly from an electronic module of
the wireless microphone. For example, audio signals re-
ceived by the wireless microphone can be routed
through a functional module for special processing, be-
fore being transmitted to the receiver of the hearing de-
vice.

[0007] In a preferred embodiment, the coupling ele-
ment is designed to fix the interchangeable functional
module to the wireless microphone by mating with a
coupling element of the interchangeable functional
module. Mating of the coupling elements, for example
in a tight or snap-in fit, causes the wireless microphone
and the fixed functional module to mechanically inter-
lock so that they are not accidentally separated.
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[0008] In an embodiment, the wireless microphone
comprises an electronic control module which is con-
nected to one or more of the electrical contacts for ex-
changing electrical control signals with the interchange-
able functional module fixed to the wireless microphone.
For example, the wireless microphone comprises oper-
ating elements connected to the control module and the
control module is designed for transferring electrical
control signals, in response to operation of said operat-
ing elements, to the interchangeable functional module
fixed to the wireless microphone. Consequently, a user
using the operating elements of the wireless micro-
phone can set operating parameters in a fixed functional
module or control operation of the fixed functional mod-
ule. In another example, the wireless microphone is de-
signed to transfer electrical control signals to the radio
transmitter for transmission to the hearing device. As a
result, control signals received in the control module
from a fixed functional module can be passed to the
hearing device for setting operational parameters in the
hearing aid.

[0009] In an embodiment, the wireless microphone
comprises an electronic audio processing module which
is connected to one or more of the electrical contacts for
exchanging electrical audio signals with the inter-
changeable functional module fixed to the wireless mi-
crophone. It is thus possible to use an interchangeable
functional module as an audio source in that electrical
audio signals from the functional module are received
in the electronic audio processing module and transmit-
ted to the hearing device. In reverse direction, it is pos-
sible to transfer electrical audio signals from the elec-
tronic audio processing unit to the functional module, for
example for further processing.

[0010] In an embodiment, the electronic audio
processing module is connected to one or more of the
electrical contacts for receiving electrical control signals
from the interchangeable functional module fixed to the
wireless microphone. Therefore, itis, possible to control
operation of the electronic audio processing module
through control signals from the interchangeable func-
tional module.

[0011] In an embodiment the radio transmitter is con-
nected to one or more of the electrical contacts for ex-
changing electrical signals with the interchangeable
functional module fixed to the wireless microphone. In
this way, electrical signals from the radio transmitter can
be transferred to a special antenna, for example, located
in the fixed functional module.

[0012] In an embodiment the wireless microphone
comprises a power source module connected to one or
more of the electrical contacts for supplying power to
the interchangeable functional module fixed to the wire-
less microphone and/or for receiving power from the in-
terchangeable functional module fixed to the wireless
microphone.
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Brief Description of Drawings

[0013] The presentinvention will be explainedin more
detail, by way of example, with reference to the drawings
in which:

Figure 1 shows a top view of a wireless microphone
and an interchangeable functional module, the
wireless microphone and the functional module
each having a coupling element for fixing the func-
tional module to the wireless microphone.

Figure 2 shows a cross section of the wireless mi-
crophone and the interchangeable functional mod-
ule along arrow A shown in Figure 1.

Figure 3 shows a block diagram illustrating function-
al blocks of the wireless microphone and their inter-
connection with electrical contacts of the coupling
element.

Mode(s) for Carrying Out the Invention

[0014] In the following description the term audio sig-
nal refers to acoustic signals audible to humans, typi-
cally in the range of 100 Hz to 8 KHz or, in the case of
high fidelity electronic devices, in the extended range of
20 Hz to 20 KHz. The term electrical audio signal refers
to electrical signals representing audio signals in ana-
logue or encoded form.

[0015] Inthe Figures 1,2 and 3, the reference numer-
al 1 refers to a wireless microphone having a housing 1'
and a microphone element 13 for receiving audio sig-
nals from sound sources. As can be seen in Figures 1
and 3, the wireless microphone 1 also includes user in-
terface comprising operating elements 14, such as push
buttons, and a display 15.

[0016] Asisillustratedin Figures 1 and 2, the wireless
microphone 1 comprises a coupling element 11 for de-
tachably fixing an interchangeable functional module 2
to the wireless microphone 1. The coupling element 11
is designed to fix the interchangeable functional module
2 to the wireless microphone 1 by mating with a coupling
element 21 of the interchangeable functional module 2.
Preferably, the coupling element 21 is implemented as
a counterpart complementary to the coupling element
11 of the wireless microphone 1. In the embodiment il-
lustrated in Figures 1 and 2, the coupling element 11 is
executed as an undercut clearance in the housing 1' of
the wireless microphone 1, the undercut being formed
by lateral recesses 111 in the clearance. The coupling
element 21 of the functional module 2 is executed as a
protrusion fitting in the clearance in the housing 1' of the
wireless microphone 1, lateral protrusions 211 of the
coupling element 21 fitting the lateral recesses 111 of
the coupling element 11. One skilled in the art will un-
derstand that there are alternative methods for mechan-
ically coupling the wireless microphone 1 and the func-
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tional module 2. Moreover, one skilled in the art will un-
derstand that wireless microphone 1 can be provided
with more than one coupling element 11 for detachably
fixing more than one interchangeable functional module
2 to the wireless microphone 1.

[0017] As isillustrated in Figures 1, 2 and 3, the wire-
less microphone 1 comprises electrical contacts 12 for
electrically connecting an interchangeable functional
module 2 to the wireless microphone 1. Likewise, the
interchangeable functional module 2 comprises corre-
sponding electrical contacts 22 for electrical connection
with the wireless microphone 1. The electrical contacts
12, 22 are arranged in the coupling element 11, respec-
tively 21, so that electrical connections are established
between the electrical contacts 12 of the wireless micro-
phone 1 and the corresponding electrical contacts 22 of
the functional module 2 when the coupling element 21
of the functional module 2 is engaged with the coupling
element 11 of the wireless microphone 1. Thus, when
the interchangeable functional module 2 is mechanically
fixed to the wireless microphone 1, electrical connec-
tions are established automatically between the electri-
cal contacts 12 of the wireless microphone 1 and the
corresponding electrical contacts 22 of the functional
module 2; consequently, the functional module 2 is elec-
trically connected to the wireless microphone 1.

[0018] In Figure 3, the reference numeral 17 refers to
an electronic audio processing module. The audio
processing module 17 is connected to the microphone
element 13, to an electronic control module 16 and to a
radio transmitter 18. The audio processing module 17
includes signal processing functions such as parametric
filter functions and amplification functions.

[0019] The radio transmitter 18 is designed for trans-
mitting radio signals carrying audio signals received
from the audio processing module 17 to a receiver of a
hearing device or a headphone. In addition to the radio
receiver, the hearing device comprises an electro-
acoustic converter for reproducing the sound directly in-
to the ear or a parametric hearing aid. The radio trans-
mitter 18 is preferably a low power radio transmitter with
a transmitting power in the range of 0.1 milliwatts to 100
milliwatts, suitable for transmitting audio signals over a
distance of approximately 10 to 100 metres. The output
of the radio transmitter 18 is connected to an internal
antenna 20. For connection with an external antenna of
an interchangeable functional module 2 connected to
the wireless microphone 1, the output of the radio trans-
mitter 18 is connected to the electrical contact 12a.
[0020] The electronic modules of the wireless micro-
phone 1 are preferably integrated as an integrated cir-
cuit. It is also possible to build the electronic modules
from several separate electronic components. Various
functions of the electronic modules can be implemented
by means of non-programmable logic circuits, by means
of programmable logic circuits or by means of a combi-
nation of a processor and program code.

[0021] The control module 16 is connected to the op-
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erating elements 14 and to the display 15. In response
toinstructions and parameter values received from a us-
er via the operating elements 14, the control module 16
transfers control signals including instructions and/or
parameter values to the audio processing module 17
and/or via the electronic contacts 12d, 12e to a function-
al module 2 connected to the wireless microphone 1.
The control module 16 is designed for bidirectional ex-
change of control signals with the connected functional
module 2, i.e. control signals from the functional module
2 can also be transferred to the control module 16. Con-
trol signals from the functional module 2 can also be
transferred directly to the audio processing module 17.
[0022] Asisillustratedin Figure 3, the input of the au-
dio control module 17 is connected to the electrical con-
tact 12b for receiving electrical audio signals from a
functional module 2 connected to the wireless micro-
phone 1. Furthermore, the output of the audio control
module 17 is connected to the electrical contact 12c for
transferring electrical audio signals from the audio con-
trol module 17 to the functional module 2 connected to
the wireless microphone 1. The audio control module
17 is designed for transferring control signals received
from the control module 16 or from the functional module
2 to the radio transmitter 18 for transmission to the re-
ceiver of the hearing aid. Control signals may be trans-
mitted to the hearing aid on a carrier frequency different
from the one used to transmit the audio signals to the
hearing aid.

[0023] In Figure 3, the reference numeral 19 refers to
a power source module, preferably a rechargeable bat-
tery. For recharging the power source module 19 by
means of an interchangeable functional module 2 con-
nected to the wireless microphone 1, a positive charging
line and a negative supply line of the power source mod-
ule 19 are connected to the electrical contacts 12f and
12h, respectively. For supplying power to a functional
module 2 connected to the wireless microphone 1, a
positive supply line of the power source module 19 is
connected to the electrical contact 12g.

[0024] Aside from aninterchangeable functional mod-
ule 2 comprising a charging circuit or an external anten-
na, a variety of interchangeable functional modules 2
with different functions can be fixed and connected to
the wireless microphone 1. One of the interchangeable
communication modules 2 includes a communication
module for communicating over a mobile network, for
example a GSM- (Global System for Mobile Communi-
cation) or a UMTS-network (Universal Mobile Tele-
phone System). Other interchangeable communication
modules 2 include an interface module for communicat-
ing with another communication device over a short dis-
tance of approximately 5 to 25 metres, for example in-
frared and/or radio interfaces, e.g. a so-called Bluetooth
interface, for communicating bidirectionally with a re-
mote control unit or a communication device such as a
mobile telephone. Other interchangeable functional
modules 2 include receivers for receiving audio or con-



7 EP 1 523 216 A1 8

trol signals via wire, infrared, induction, ultrasound, or
radio connections from devices such as a stereo set, a
television set, a security alarm system, or a remote con-
trol unit for the wireless microphone 1 or the receiver of
the hearing device. Another interchangeable communi-
cation module 2 includes an audio recorder and/or an
audio player for recording audio signals on a data carrier
and/or for replaying audio signals from a data carrier,
respectively, for example an MP3 player (MPEG3, Mov-
ing Picture Expert Group). Still other interchangeable
communication modules 2 include external micro-
phones, for example omnidirectional or directional mi-
crophones, external power supplies, such as a battery
pack or a solar cell, or external audio signal processing
units with special purpose processing functions not
available in the audio processing module 17 of the basic
wireless microphone 1.

Claims

1.  Wireless microphone (1) comprising a radio trans-
mitter (18) for transmitting radio signals carrying au-
dio signals to a hearing device, characterised by

at least one coupling element (11) for detach-
ably fixing one of various interchangeable function-
al modules (2) to the wireless microphone (1), said
coupling element (11) comprising electrical con-
tacts (12) for electrically connecting the inter-
changeable functional module (2) to the wireless
microphone (1) when the interchangeable function-
al module (2) is fixed to the wireless microphone (1)
by means of said coupling element (11).

2. Wireless microphone (1) according to claim 1, char-
acterised in that the coupling element (11) consti-
tutes a bidirectional electrical interface between the
wireless microphone (1) and the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).

3. Wireless microphone (1) according to one of the
claims 1 or 2, characterised in that the coupling
element (11) is designed to fix the interchangeable
functional module (2) to the wireless microphone (1)
by mating with a coupling element (21) of the inter-
changeable functional module (2).

4. Wireless microphone (1) according to one of the
claims 1 to 3, characterised in that electronic mod-
ules of the wireless microphone (1) are connected
to one or more of the electrical contacts (12) for bi-
directional exchange of electrical signals between
said electronic modules and the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).

5. Wireless microphone (1) according to one of the
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10.

claims 1 to 4, characterised in that the wireless
microphone (1) comprises an electronic control
module (16), said electronic control module (16) be-
ing connected to one or more of the electrical con-
tacts (12) for exchanging electrical control signals
with the interchangeable functional module (2) fixed
to the wireless microphone (1).

Wireless microphone (1) according to claim 5, char-
acterised in that the wireless microphone (1) com-
prises operating elements (14), said operating ele-
ments (14) being connected to the control module
(16), and said control module (16) being designed
for transferring electrical control signals to the inter-
changeable functional module (2) fixed to the wire-
less microphone (1) in response to operation of said
operating elements (14).

Wireless microphone (1) according to one of the
claims 1 to 6, characterised in that the wireless
microphone (1) comprises an electronic audio
processing module (16), said electronic audio
processing module (16) being connected to one or
more of the electrical contacts (12) for exchanging
electrical audio signals with the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).

Wireless microphone (1) according to one of the
claims 1 to 7, characterised in that the wireless
microphone (1) comprises an electronic audio
processing module (16), said electronic audio
processing module (16) being connected to one or
more of the electrical contacts (12) for receiving
electrical control signals from the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).

Wireless microphone (1) according to one of the
claims 1to 8, characterised in that the radio trans-
mitter (18) is connected to one or more of the elec-
trical contacts (12) for exchanging electrical signals
with the interchangeable functional module (2) fixed
to the wireless microphone (1).

Wireless microphone (1) according to one of the
claims 1 to 9, characterised in that the wireless
microphone (1) comprises a power source module
(19), said power source module (19) being connect-
ed to one or more of the electrical contacts (12) for
supplying power to the interchangeable functional
module (2) fixed to the wireless microphone (1) and/
or for receiving power from the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).
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Amended claims in accordance with Rule 86(2) EPC.

1. Wireless microphone (1) as an assistive listening
device for direct and one-way cooperation with an
associated hearing device arranged in or at a per-
son's ear, comprising a radio transmitter (18) for
transmitting radio signals carrying audio signals
from said microphone to said hearing device,
characterised by

at least one coupling element (11) for detach-
ably fixing one of various interchangeable function-
al modules (2) to the wireless microphone (1), said
coupling element (11) comprising electrical con-
tacts (12) for electrically connecting the inter-
changeable functional module (2) to the wireless
microphone (1) when the interchangeable function-
al module (2) is fixed to the wireless microphone (1)
by means of said coupling element (11).

2. Wireless microphone (1) according to claim 1,
characterised in that the coupling element (11)
constitutes a bidirectional electrical interface be-
tween the wireless microphone (1) and the inter-
changeable functional module (2) fixed to the wire-
less microphone (1).

3. Wireless microphone (1) according to one of the
claims 1 or 2, characterised in that the coupling
element (11) is designed to fix the interchangeable
functional module (2) to the wireless microphone (1)
by mating with a coupling element (21) of the inter-
changeable functional module (2).

4. Wireless microphone (1) according to one of the
claims 1 to 3, characterised in that electronic mod-
ules of the wireless microphone (1) are connected
to one or more of the electrical contacts (12) for bi-
directional exchange of electrical signals between
said electronic modules and the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).

5. Wireless microphone (1) according to one of the
claims 1 to 4, characterised in that the wireless
microphone (1) comprises an electronic control
module (16), said electronic control module (16) be-
ing connected to one or more of the electrical con-
tacts (12) for exchanging electrical control signals
with the interchangeable functional module (2) fixed
to the wireless microphone (1).

6. Wireless microphone (1) according to claim 5,
characterised in that the wireless microphone (1)
comprises operating elements (14), said operating
elements (14) being connected to the control mod-
ule (16), and said control module (16) being de-
signed for transferring electrical control signals to
the interchangeable functional module (2) fixed to
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the wireless microphone (1) in response to opera-
tion of said operating elements (14).

7. Wireless microphone (1) according to one of the
claims 1 to 6, characterised in that the wireless
microphone (1) comprises an electronic audio
processing module, said electronic audio process-
ing module being connected to one or more of the
electrical contacts (12) for exchanging electrical au-
dio signals with the interchangeable functional
module (2) fixed to the wireless microphone (1).

8. Wireless microphone (1) according to one of the
claims 1 to 6, characterised in that the wireless
microphone (1) comprises an electronic audio
processing module, said electronic audio process-
ing module being connected to one or more of the
electrical contacts (12) for receiving electrical con-
trol signals from the interchangeable functional
module (2) fixed to the wireless microphone (1).

9. Wireless microphone (1) according to one of the
claims 1 to 8, characterised in that the radio trans-
mitter (18) is connected to one or more of the elec-
trical contacts (12) for exchanging electrical signals
with the interchangeable functional module (2) fixed
to the wireless microphone (1).

10. Wireless microphone (1) according to one of the
claims 1 to 9, characterised in that the wireless
microphone (1) comprises a power source module
(19), said power source module (19) being connect-
ed to one or more of the electrical contacts (12) for
supplying power to the interchangeable functional
module (2) fixed to the wireless microphone (1) and/
or for receiving power from the interchangeable
functional module (2) fixed to the wireless micro-
phone (1).
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