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(54) MICROPHONE ARRANGEMENT FOR A RADIO DEVICE

(67)  The invention relates to a microphone arrange-
ment (10) for a radio device (60). The microphone ar-
rangement (10) comprises an acoustic chamber (12)
which is arranged within a housing (1) of the radio device
(60); a sound channel (11) which is arranged to connect
the acoustic chamber (12) to an outside of the housing

(1); a cover (2) which is arranged between the acoustic
chamber (12) and the sound channel (11); a microphone
(4) which is arranged in the acoustic chamber (12); and
afoamelement (3) whichisinserted in the acoustic cham-
ber (12) in order to reduce sound reflections in the acous-
tic chamber (12) .
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The invention relates to a microphone arrange-
mentand to aradio device comprising such a microphone
arrangement.

BACKGROUND OF THE INVENTION

[0002] Handheld radio transceivers, such as two-way
radio transceivers or walkie-talkies, have a microphone
to receive speech signals from a user. For the sake of
protection, the microphone is often placed on the inside
of the radio transceiver. A speech signal from the user
can be transmitted to the microphone through an opening
in the cover of the device.

[0003] Often, such radio transceivers are carried on
the chest or in the shoulder area of the user, such that
there is a certain distance between the microphone and
the mouth of the user.

[0004] However, the placement of the microphone
within the device and the carrying position of the device
can negatively affect the audio quality of a received audio
signal. In particular, the speech quality of a speech signal
can be reduced. For example, the received audio signal
can be overlaid by ambient noise or by sound reflections
from inside the radio transceiver.

[0005] One way around this problem is to place the
microphone in a protected area outside the radio trans-
ceiver and closer to the mouth of the user. The document
EP 0 686 408 B1, for example, discloses a respiratory
mask having an inner mask for covering mouth and nose,
wherein the inner mask has a first and a second micro-
phone connectable to a transceiver apparatus. Thereby,
the first microphone is located in the inner mask so that
when the respiratory mask is worn it is positioned oppo-
site the mouth and is oriented substantially toward the
same. The second microphone is oriented substantially
towards an inhalation valve. Both microphones pick up
ambient noise, but the first microphone favors speech
pick-up overambient noise so that both microphones pro-
vide output signals, which can be processed to separate
the breathing noise from the speech.

[0006] However, it is desirable to improve the audio
quality of a radio transceiver without separation the mi-
crophone from the transceiver.

[0007] Thus, itis an objective to provide an improved
microphone arrangement, and to provide an improved
radio device, which avoid the above-mentioned disad-
vantages. In particular, it is an objective to provide a mi-
crophone arrangement and a radio device with improved
audio quality.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is achieved
by the solution provided in the enclosed independent
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claims. Advantageous implementations of the presentin-
vention are further defined in the dependent claims.
[0009] According to afirst aspect, the invention relates
to a microphone arrangement for a radio device, com-
prising: an acoustic chamber which is arranged within a
housing of the radio device; a sound channel which is
arranged to connect the acoustic chamber to an outside
of the housing; a cover which is arranged between the
acoustic chamber and the sound channel; a microphone
which is arranged in the acoustic chamber; and a foam
element which is inserted in the acoustic chamber in or-
der to reduce sound reflections in the acoustic chamber.
[0010] This achieves the advantage that the sound
quality of the microphone arrangement can be enhanced.
In particular, the foam element prevents diffuse scatter-
ing and reflections of sound within the acoustic chamber,
e.g.fromthe chamberwalls. Thus, an overlay of a speech
signal from the user with such reflected or scattered
sound signals can be prevented. For example, the
speech quality of a received speech signal can be im-
proved in this way.

[0011] The radio device can be a handheld radio trans-
ceiver, such as a two-way radio transceiver or a walkie-
talkie.

[0012] The housing can be an enclosure or a cover of
the radio device.

[0013] In particular, the sound channel connecting the
acoustic chamber to the outside of the housing means
that the sound channel forms an opening in the housing
through which sound signals from the outside, e.g. from
the user, can enter.

[0014] Thecovercanbe anacousticmembrane,in par-
ticular an acoustic sealing membrane.

[0015] Theacousticchambercanbeformedby a cavity
in the housing.
[0016] The microphone can be arranged on a bottom

side of the acoustic chamber, opposite to the cover. The
microphone can comprise means for receiving an audio
signal, e.g. a membrane, and an electric connection for
transmitting the received audio signal to an electronic
circuit of the radio device.

[0017] The foam element can be mechanically flexible
and designed to fill up at least an upper section of the
acousticchamber between the microphone and the cover
without leaving any gaps except for a sound conducting
channel from cover to microphone.

[0018] The foam element can be formed from a syn-
thetic rubber material.

[0019] In an embodiment, the foam element is formed
from a polychloroprene material. For example, the poly-
chloroprene material can be neoprene.

[0020] In an embodiment, the foam element is formed
from a closed cell foam. This material achieves the ad-
vantage that a too strong attenuation of the audio signal
by the foam element can be prevented.

[0021] For example, the foam element is formed from
closed cell polychloroprene respectively closed cell ne-
oprene. This material has the advantage of being highly
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stable at temperature up to 90°C, water resistant und
easily compressible.

[0022] Inanembodiment, the foam elementhas anon-
circular cross-sectional shape in a plane that lies parallel
to the cover. This achieves the advantage the shape of
the foam element can prevent rotation and twisting when
the foam element is inserted in the acoustic chamber.
[0023] Forexample,the foam elementhas across sec-
tional-shape of a circular segment in the plane that lies
parallel to the cover. The acoustic chamber can be
formed correspondingly to allow insertion of the foam el-
ement.

[0024] In an embodiment, the acoustic chamber is
formed such that the foam element is compressed when
being inserted in the acoustic chamber. This achieves
the advantage that the foam element can efficiently fill
up the acoustic chamber and unwanted air gaps can be
avoided. The compression can also hold the foam ele-
ment in place such that unwanted shifting of the foam
element in the acoustic chamber can be avoided.
[0025] In other words, the acoustic chamber can be
designed such that the foam element is compressed by
the acoustic chamber when it is arranged in the acoustic
chamber. For example, in a non-compressed state the
foam element has a larger diameter, height and/or vol-
ume than the acoustic chamber.

[0026] In an embodiment, the foam elementis in phys-
ical contact with a section of the microphone. This
achieves the advantage that unwanted air gaps around
the microphone, which could lead to sound reflections,
e.g. diffuse scattering, can be avoided.

[0027] Inparticular, the foam element exerts a physical
pressure against the microphone. For example, the foam
element presses against a rim and/or side surface of the
microphone.

[0028] Inanembodiment, the foam elementcomprises
a through-hole, wherein said through-hole forms a sound
conducting channel between the microphone and the
cover. This achieves the advantage that the audio signal
from the user can be efficiently guided to the microphone.
[0029] Thechannel canfrom asound channel from the
cover to the microphone.

[0030] Inanembodiment, the through-hole in the foam
element is produced by punching. This achieves the ad-
vantage that the foam element with a precisely cut and
placed through-hole can be produced.

[0031] In particular, punching is advantageous over
other fabrication techniques such as water cutting or mill-
ing, because these techniques would generate fringes
on a side surface of the through-hole or damage the foam
element, which would reduce the audio quality.

[0032] For example, the pinched through-hole is
round.
[0033] In an embodiment, the cover is configured to

transfer sound from the sound channel to the acoustic
chamber.

[0034] In an embodiment, the cover is configured to
form a watertight seal for the acoustic chamber. This
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achieves the advantage that the microphone can be pro-
tected from damage or contamination from the environ-
ment.

[0035] For example, the cover can be configured to
seal off the acoustic chamber and to prevent the entry of
dust or fluids, such as oil, gasoline or water, into the
acoustic chamber.

[0036] In an embodiment, the cover comprises a pol-
ytetrafluoroethylene (PTFE) membrane.

[0037] In an embodiment, the cover is mounted in a
recess of the housing of the radio device.

[0038] Inanembodiment, the sound channel compris-
es at least one connecting hole, which is not concentric
with the acoustic chamber. This achieves the advantage
that, due the non-concentric arrangement of the connect-
ing holes, the microphone can be protected from punc-
turing through the sound channel.

[0039] The sound channel can comprise a plurality of
connecting holes, e.g. four connecting holes, which can
form a grid.

[0040] Inan embodiment, the sound channel compris-
es a cavity thatis arranged above the cover, wherein the
at least one connecting hole is arranged to connect the
cavity to the outside of the housing. In this way, a tran-
sition from the connecting holes to the acoustic chamber
can be formed.

[0041] The cavity can form a junction above the cover
from which the connecting holes branch off.

[0042] According to a second aspect, the invention re-
lates to a radio device, comprising: a housing; and the
microphone arrangement according to the first aspect of
the invention.

[0043] The radio device can be a handheld radio trans-
ceiver, such as a two-way radio transceiver or a walkie-
talkie.

[0044] Theradiodevice canfurthercomprise akeypad,
a loudspeaker, a display and at least one interface. The
housing can be an enclosure or a cover of the radio de-
vice.

[0045] In an embodiment, the microphone arrange-
ment is arranged adjacent to a loudspeaker of the radio
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The invention will be explained in the followings
together with the figures.

Fig. 1  shows a schematic diagram of a microphone
arrangement for a radio device according to an
embodiment;

Fig.2 shows a schematic diagram of a microphone
arrangement according to an embodiment;

Fig. 3 shows a schematic diagram of a microphone

arrangement according to an embodiment;
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Fig. 4  shows a schematic diagram of a foam element
according to an embodiment;

Fig. 5 shows an exploded view of a microphone ar-
rangement according to an embodiment; and

Fig. 6 shows a schematic diagram of a radio device

according to an embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0047] Fig. 1 shows a schematic diagram of a micro-
phone arrangement for a radio device according to an
embodiment. In particular, Fig. 1 shows a cross-sectional
view of the microphone arrangement 10.

[0048] The microphone arrangement 10 comprises an
acoustic chamber 12 which is arranged within a housing
1 of the radio device, a sound channel 11 which is ar-
ranged to connect the acoustic chamber 12 to an outside
ofthehousing 1,and a cover 2 whichis arranged between
the acoustic chamber 12 and the sound channel 11. The
microphone arrangement 10 further comprises a micro-
phone 4, which is arranged in the acoustic chamber 12,
and a foam element 3 which is inserted in the acoustic
chamber 12 in order to reduce sound reflections within
the acoustic chamber 12.

[0049] The housing 1 is, for example, an enclosure or
a cover of the radio device. The radio device can be a
handheld radio transceiver.

[0050] The sound channel 11 can comprises at least
one connecting hole 7. For example, the sound channel
11 comprises a plurality of connecting holes 7, e.g. four
connecting holes 7, that form a grid. This grid can be an
integral part of the housing 1 or it can be a part of a
separate component that is mounted to the housing 1.
In particular, the sound channel can be arranged in and/or
formed by the housing 1.

[0051] The sound channel 11 can further comprise a
cavity 13 directly above the cover 2, wherein the least
one connecting hole 4 opens into the cavity. The cavity
13 can form a junction from which the connecting holes
7 branch off.

[0052] Preferably, the at least one connecting hole 7
is not concentric with the central cavity 13 and laterally
offset from the cavity 13. For example, the at least one
connecting hole 7 and the cavity 13 are only in contact
via their respective side surfaces. In this way, a puncture
protection for the acoustic chamber 12 and the micro-
phone 4 can be generated, because an object that punc-
tures the connecting hole 7 only hits the bottom side of
the hole 7, but does not penetrate the cavity 13 or the
acoustic chamber 12.

[0053] The cover 2 can be configured to transfer
sound, e.g. an audio signal from the user, from the sound
channel 11 to the acoustic chamber 12. For example, the
cover 2 is an acoustic membrane, which can transfer
sound via vibration.
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[0054] Alternatively, the cover2 can be atleast partially
permeable to sound.

[0055] The cover 2 can be designed to form a water-
tight seal for the acoustic chamber 12. For example, cov-
er 2 is designed to seal off the acoustic chamber 12 and
to prevent the entry of dust or fluids, such as oil, gasoline
or water, into the acoustic chamber 12.

[0056] The cover 2 can be a polytetrafluoroethylene
(PTFE) membrane, which, e.g., comprises a PTFE fabric.
[0057] The cover 2 can be mounted in a recess of the
housing 1 above the acoustic chamber 12, such that it
covers the acoustic chamber 12.

[0058] The acoustic chamber 12 can be formed by a
cavity in the housing 1.

[0059] The microphone 4 can be arranged on a bottom
side of the acoustic chamber, opposite to the cover 2.
The microphone 4 can comprise a sound absorbing el-
ement, e.g. a membrane, and an electric connection for
transmitting the received signal to an electronic circuit of
the radio device. The microphone 4 can be a condenser
microphone or any other suitable type of microphone.
[0060] In particular, the foam element 3 essentially fills
up at least an upper section of the acoustic chamber 12
adjacent to the cover 2. The acoustic chamber 12 can
be formed such that the foam element 3 is compressed
when being inserted in the acoustic chamber (i.e., when
itis arranged in the acoustic chamber). For example, the
acoustic chamber 12 has a smaller diameter than the
foam element 3 in a non-compressed state. In this way,
the air volume in the acoustic chamber 12 between mi-
crophone 4 and cover 2 can be reduced, which reduces
sound reflections, e.g. diffuse scattering, in the acoustic
chamber 12.

[0061] Preferably, the foam element 3 comprises a
foam body with a through-hole 14. Said through-hole 14
can form a sound conducting channel between the mi-
crophone 4 and the cover 2 when the foam element 3 is
inserted in the acoustic chamber 12.

[0062] The foam element 3 can be in physical contact
with the microphone 4 and can exert a physical force
against the microphone 4, i.e. it can press against the
microphone 4, when it is inserted in the acoustic cham-
ber. In this way, any unwanted air gaps in the acoustic
chamber 12, besides the channel above the microphone
4, can be avoided.

[0063] Forexample,anaudiosignal can enterthe radio
device via the sound channel 11. The sound channel 11
guides the signal to the cover 2, which transmits the sig-
nal to the underlying acoustic chamber 12. In the acoustic
chamber 12, the foam element 3 guides the sound signal
directly to the microphone 4 via its through-hole 14.
Thereby, the foam element 3 prevents unwanted reflec-
tions and scattering of the sound signal within an air vol-
ume in the acoustic chamber. In this way, the sound qual-
ity of an audio signal received by the microphone 4 can
be enhanced.

[0064] Fig. 2 shows a schematic diagram of the micro-
phone arrangement 10 according to an embodiment.
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[0065] In the microphone arrangement 10 shown in
Fig. 2, the microphone 4 is mounted on a backplate 6,
which closes the acoustic chamber 12 on a bottom side.
[0066] The backplate 6 can be a printed circuit board
(PCB) of the radio device. A part of the electrical com-
ponents of the radio device can be arranged on this PCB
6.

[0067] The backplate 6 can be mounted to the housing
1. Gaskets 5 can be arranged between the backplate 6
and the housing 1 to further seal off the acoustic chamber
12.

[0068] Fig. 3 shows a schematic diagram of the micro-
phone arrangement 10 according to a further embodi-
ment.

[0069] In the embodiment shown in Fig. 3, the sound
channel 11, the cover 2 and the through-hole 14 of the
foam element 3 are latterly offset to a central axis of the
acoustic chamber 12.

[0070] Besides this lateral offset, the microphone ar-
rangement 10 shown in Fig. 3 can be essentially identical
to the microphone arrangements 10 as shown in Fig. 1
or 2.

[0071] Fig. 4 shows a schematic diagram of a foam
element 3 according to an embodiment.

[0072] The foam element 3 can be formed from a syn-
thetic rubber material.

[0073] In particular, the foam element 3 is formed from
a polychloroprene material, such as neoprene. The foam
element 3 can be formed from a closed cell foam, e.g.
closed cell polychloroprene respectively closed cell ne-
oprene.

[0074] Using closed cell polychloroprene as material
for the foam element 3 can lead to several advantages:
On the one hand, using a closed cell foam prevents a
too strong attenuation of the audio signal in the acoustic
chamber (compared to open cell foam) . On the other
hand, closed cell polychloroprene is highly stable at tem-
perature up to 90°C, water resistantund easily compress-
ible.

[0075] The foam element 3 can have a non-circular
cross-sectional shape in a plane that lies parallel to the
cover 2when the foam element 3 is inserted in the acous-
ticchamber. Forexample, the foam element 3 has a cross
sectional-shape of a circular segment as shown in Fig.
4. The foam element 3 can be a cylindrical plate with a,
preferably, non-circular base. The foam element 3 can

have a non-rotationally-symmetric cross-sectional
shape.
[0076] In particular, the shape of the acoustic chamber

12 essentially corresponds to the shape of the foam el-
ement 3, e.g. the cross-sectional shape of the acoustic
chamber 12 in a plane parallel to the cover 2 may corre-
spond to the cross-sectional shape of the foam element
3 in the same plane. The cover 2 can be shaped as a flat
disc that defines a plane.

[0077] The non-circular shape of the foam element 3
can prevent rotation and twisting of the foam element 3
when it is inserted in the acoustic chamber 12. This is
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advantageous because if the through-hole 14 is offset to
a rotation axis of the foam element 3, a rotation of the
foam element 3 would shift the through-hole 14 away
from an ideal position above the microphone 4.

[0078] The through-hole 14 in the foam element 3 can
be produced by a punching process. Thereby, a round
sleeve can be punched out of the foam element 3 to pro-
duce the through-hole 14. In particular, punching is ad-
vantageous to other fabrication techniques, such as wa-
ter cutting or milling. For example, water cutting can lead
to a breaking of the cells of the closed cell foam, which
can negatively affect audio quality, and milling is not suit-
able because the foam material is too soft.

[0079] Fig. 5 shows an exploded view of the micro-
phone arrangement 10 according to an embodiment.
[0080] The foam element 3 in Fig. 5 has a roundish
shape with a flat edge. The acoustic chamber 12 in the
housing 1 has a corresponding shape. Preferably, the
acoustic chamber 12 is shaped in such a way that the
foam element 3 is compressed when being inserted in
the acoustic chamber 12.

[0081] The acoustic chamber 12 can be sealed off via
the cover 2 and the gasket 5, e.g. an O-ring. Thus, it can
be prevented that liquids or dust from the outside or from
within the device can enter the acoustic chamber 12.
[0082] Fig. 6 shows a schematic diagram of a radio
device 60 according to an embodiment.

[0083] The radio device 60 comprises a housing 1 and
a microphone arrangement 10 according to any one of
Figs. 1, 2, 3 or 4.

[0084] The radio device 60 can be a handheld radio
transceiver, such as a two-way radio transceiver or a
walkie-talkie. For example, the radio device 60 is an er-
gonomic hands-free radio that can be carried by the user
on the chest or in the shoulder area. The radio device 60
can be used as personalized radio.

[0085] The housing 1 can be an enclosure or a cover
of the radio device 60. The microphone arrangement 10
can be arranged adjacentto aloudspeaker 61 of the radio
device 60. For example, only the entrance of the sound
channel 11, which can be formed by a grid of the con-
necting holes 4, is visible from the outside of the radio
device 60.

[0086] The radio device 60 can further comprise a dis-
play 62, a keypad 63 and at least one user interface, e.g.
formed by a number of buttons on the housing 1.
[0087] Allfeatures described above or features shown
in the figures can be combined with each other in any
advantageous manner within the scope of the invention.

Claims

1. A microphone arrangement (10) for a radio device
(60), comprising:

an acoustic chamber (12) which is arranged
within a housing (1) of the radio device (60);
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a sound channel (11) which is arranged to con-
nect the acoustic chamber (12) to an outside of
the housing (1);

a cover (2) which is arranged between the
acoustic chamber (12) and the sound channel
(1)

amicrophone (4)whichis arranged in the acous-
tic chamber (12); and

a foam element (3) which is inserted in the
acoustic chamber (12) in order to reduce sound
reflections in the acoustic chamber (12).

The microphone arrangement (10) of claim 1,
wherein the foam element (3) is formed from a poly-
chloroprene material.

The microphone arrangement (10) of claim 1 or 2,
wherein the foam element (3) is formed from a closed
cell foam.

The microphone arrangement (10) of any one of the
preceding claims,

wherein the foam element (3) has a non-circular
cross-sectional shape in a plane that lies parallel to
the cover (2) .

The microphone arrangement (10) of any one of the
preceding claims,

wherein the acoustic chamber (12) is formed such
that the foam element (3) is compressed when being
inserted in the acoustic chamber (12).

The microphone arrangement (10) of any one of the
preceding claims,

wherein the foam element (3) is in physical contact
with a section of the microphone (4).

The microphone arrangement (10) of any one of the
preceding claims,

wherein the foam element (3) comprises a through-
hole (14), wherein said through-hole (14) forms a
sound conducting channel between the microphone
(4) and the cover (2).

The microphone arrangement (10) of claim 7,
wherein the through-hole (14) in the foam element
(3) is produced by punching.

The microphone arrangement (10) of any one of the
preceding claims,

wherein the cover (2) is configured to transfer sound
from the sound channel (11) to the acoustic chamber
(12).

The microphone arrangement (10) of any one of the
preceding claims,

wherein the cover (2) is configured to form a water-
tight seal for the acoustic chamber (12).
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1.

12.

13.

14.

15.

16.

The microphone arrangement (10) of any one of the
preceding claims,

wherein the cover (2) comprises a polytetrafluor-
oethylene, PTFE, membrane.

The microphone arrangement (10) of any one of the
preceding claims,

wherein the cover (2) is mounted in a recess of the
housing (1) of the radio device (60).

The microphone arrangement (10) of any one of the
preceding claims,

wherein the sound channel (11) comprises at least
one connecting hole (7) which is not concentric with
the acoustic chamber (12).

The microphone arrangement (10) of claim 13,
wherein the sound channel (11) comprises a cavity
(13) that is arranged above the cover (2);

wherein the at least one connecting hole (7) is ar-
ranged to connect the cavity (13) to the outside of
the housing (1).

A radio device (60), comprising:

a housing (1); and
the microphone arrangement (10) of any one of
the preceding claims.

The radio device (60) of claim 15,

wherein the microphone arrangement (10) is ar-
ranged adjacent to a loudspeaker (61) of the radio
device (60).
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1. claims: 1-4, 6, 7, 9, 10, 15, 16
Obvious microphone arrangement and corresponding radio
device.

2. claim: 5

Microphone arrangement comprising means to reduce further
sound reflections in the acoustic chamber.

3. claim: 8
Microphone arrangement comprising a specific sound guide to
the microphone.

4. claim: 11
Microphone arrangement comprising an alternative cover
material.

5. claim: 12
Microphone arrangement comprising an alternative arrangement
for the cover.

6. claims: 13, 14

Microphone arrangement comprising means for protecting
acoustic chamber and microphone from punctures.
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