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(54) MICROPHONE DEVICE

(57) A microphone device 1 includes a case 10 that
has a circuit board therein; a microphone capsule 20 that
is apart from the case 10 and has a plurality of sound
collecting parts 22 arranged on a surface of a sphere at
predetermined intervals; pillars 30 that support the mi-
crophone capsule 20 and couple the first end face 12 of
the case 10 and the microphone capsule 20; pillars 30
that support the microphone capsule 20, and a protrusion
part 40 that is placed between the pillars 30 and protrudes
from the first end face 12 toward the microphone capsule
20. The protrusion part 40 is formed such that its diameter
becomes smaller from a root coupled to the first end face
12 toward a tip.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a microphone
device and a case for the microphone device that can
collect sound from all 360-degree directions.

BACKGROUND ART

[0002] In recent years, in order to collect sound with a
sense of presence, a microphone device that has a mi-
crophone capsule having a plurality of sound collecting
parts arranged at predetermined intervals on a surface
of a sphere has been proposed.
[0003] The proposed microphone device has a case
for the microphone device (hereinafter simply referred
as a case) provided with a circuit board that performs
signal processing. The microphone capsule is supported
apart from the case.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In the above-mentioned microphone device,
however, there is a risk that a sound wave reflected at
the case which is on a back side of the microphone cap-
sule would enter the sound collecting parts. Also, there
is a risk that a standing wave would be generated due to
the sound wave being repeatedly reflected between the
case and the microphone capsule. As a result, sound
with a sense of presence cannot be properly collected.
[0005] This invention focuses on these points, and an
object of the invention is to provide a microphone device
in which a sound wave properly enters the sound collect-
ing parts of the spherical microphone capsule.

MEANS FOR SOLVING THE PROBLEMS

[0006] In the first aspect of the present invention, a
microphone device including: a case that has a circuit
board therein; a microphone capsule that is apart from
the case and has a plurality of sound collecting parts
arranged on a surface of a sphere at predetermined in-
tervals; pillars that support the microphone capsule and
couple (i) an opposed face of the case facing the micro-
phone capsule and (ii) the microphone capsule; and a
protrusion part that is placed between the pillars and pro-
trudes from the opposed face toward the microphone
capsule, wherein the protrusion part is formed such that
a diameter of the protrusion part becomes smaller from
a root coupled to the opposed face toward a tip is pro-
vided.
[0007] Also, the protrusion part may be formed with a
conical shape at a center of the opposed face of the case.
[0008] Also, the protrusion part may be formed with a
hemispherical shape at the center of the opposed face

of the case.
[0009] Also, an angle of taper of a tip portion of the
protrusion part may be steeper compared to the angle of
taper of a portion nearer to the opposed face side of the
protrusion part than to the tip portion.
[0010] Also, a protrusion height from the opposed face
of the protrusion part may be equal to or less than one
half of a distance between the opposed face and the mi-
crophone capsule.
[0011] Also, four of the pillars may be provided around
the protrusion part at uniform intervals in a circumference
direction, and one or more signal lines connecting the
circuit board and the sound collecting parts may be con-
tained inside of each of the pillars.
[0012] Also, a plurality of signal lines may be contained
in the pillars, and the same number of the plurality of
signal lines may be contained inside of each of the plu-
rality of pillars.
[0013] Also, a diameter of the sphere may be less than
a diameter of the case which is cylindrical, and each of
the pillars may be fixed to a portion between the sound
collecting parts which are adjacent to each other on the
surface of the sphere.
[0014] Also, the protrusion part may be connected in
a thermally conductive manner to the circuit board via a
metal member.
[0015] Also, the protrusion part may have a shaft part
that extends from the opposed face toward the micro-
phone capsule, and a plurality of fins that protrude from
an outer peripheral surface of the shaft part and are ar-
ranged at predetermined intervals along an axial direc-
tion.
[0016] Also, each of the plurality of fins may be formed
with a circular flat plate shape, and diameters of the fins
may become smaller toward a tip of the protrusion part.
[0017] Also, the circuit board may include a wireless
communication part that transmits audio data collected
by each of the sound collecting parts to the outside.
[0018] Also, the microphone device may further in-
clude a holding member that holds the case to cover the
case and has a fixing part to be fixed to a stand; and a
position adjusting member that adjusts a position of the
microphone capsule by rotating the case in a circumfer-
ence direction in a state where the holding member is
fixed to the stand.
[0019] In the second aspect of the present invention,
a case for a microphone device having: a housing part
that has a circuit board therein; and a protrusion part that
protrudes from the first end face of the housing part in a
longitudinal direction, the protrusion part being formed
such that a diameter of the protrusion part becomes
smaller from a root coupled to the first end face toward
a tip is provided.

EFFECT OF THE INVENTION

[0020] According to the present invention, an effect of
having a sound wave properly enter sound collecting
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parts of a spherical microphone capsule is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a perspective view showing an example of
a microphone device 1 according to the first embod-
iment of the present invention in a state of use.
FIG. 2 is a view of the microphone device 1 seen
from the front.
FIG. 3 is view of the microphone device 1 seen from
the left side.
FIG. 4 is a view of the microphone device 1 seen
from the top.
FIG. 5 is a view of the microphone device 1 seen
from the bottom.
FIG. 6 illustrates a wiring of signal lines.
FIG. 7 illustrates a configuration of a case 10.
FIG. 8 illustrates a configuration of an end face of
the first end of the case 10 in a longitudinal direction.
FIG. 9 is a perspective view showing an example of
a microphone device 1 according to the second em-
bodiment of the present invention in a state of use.
FIG. 10 is a view of the microphone device 1 seen
from the front.

DESCRIPTION OF EMBODIMENTS

<First Embodiment>

(Configuration of a microphone device)

[0022] A configuration of a microphone device accord-
ing to the first embodiment of the present invention will
be described by referring to FIGS. 1 to 8.
[0023] FIG. 1 is a perspective view showing an exam-
ple of a microphone device 1 according to the first em-
bodiment in a state of use. FIG. 2 is a view of the micro-
phone device 1 seen from the front. FIG. 3 is view of the
microphone device 1 seen from the left side. FIG. 4 is a
view of the microphone device 1 seen from the top. FIG.
5 is a view of the microphone device 1 seen from the
bottom. FIG. 6 illustrates a wiring of signal lines. FIG. 7
illustrates a configuration of a case 10. FIG. 8 illustrates
a configuration of an end face of the first end of the case
10 in a longitudinal direction. It should be noted that in
FIGS. 2 to 5, as a matter of convenience, a platform of
a stand 90 shown in FIG. 1 is omitted.
[0024] The microphone device 1 is a so-called "Am-
bisonics microphone device" and is configured to collect
sound from all 360-degree directions. For this reason,
the microphone device 1 can collect sound with a sense
of presence. The microphone device 1 is installed in var-
ious modes and used. For example, the microphone de-
vice 1 collects sound from all 360-degree directions, in
a state fixed via the stand 90, as shown in FIG. 1, or in
a state fixed to a ceiling. The microphone device 1 in-

cludes, as shown in FIG. 1 and the like, the case 10, a
microphone capsule 20, pillars 30, a protrusion part 40,
a holder 50, and a locking member 60.
[0025] The case 10 has, as shown in FIG. 7, a housing
part 10a formed in a cylindrical shape. In an inside of the
housing part 10a, a circuit board 70 (shown in FIG. 7)
which performs signal processing of an electrical signal
from the microphone capsule 20, wireless communica-
tion, and the like is provided. The circuit board 70 includes
a digital conversion circuit and a network audio output
circuit, and its number of outputs is more than that of
conventional microphones. For that reason, a complicat-
ed calculation process is required which leads to an up-
sizing of the circuit board 70 and an increase in power
density. Therefore, the amount of heat generated from
the circuit board 70 increases.
[0026] The microphone capsule 20 includes a plurality
of sound collecting parts 22, as shown in FIG. 6. The
microphone capsule 20 is, as an example, formed in a
spherical shape, and the plurality of sound collecting
parts 22 are arranged at predetermined intervals on a
spherical surface. Here, 32 units of the sound collecting
parts 22 are disposed on the positions that are defined
on the principle of a so-called higher order Ambisonics
microphone. 32 units of the sound collecting parts 22
output electrical signals upon receiving sound waves re-
spectively entering from predetermined directions. The
electrical signals output from the 32 units of the sound
collecting parts 22 are sent to the circuit board 70 in the
case 10 via a signal line 75 (shown in FIG. 6) for 32-
channel, and signal processing is performed by the circuit
board 70. The circuit board 70 includes a wireless com-
munication part that transmits audio data collected by
each of the plurality of sound collecting parts 22 to the
outside in accordance with communication standards
and protocols such as the Internet protocol. Specifically,
the circuit board 70 converts analog audio signals for 32-
channel from 32 units of the sound collecting parts 22
into digital signals and into signal data, such as a packet,
which is in accordance with the Internet protocol. Since
the amount of processing increases in this manner, the
circuit board 70 is upsized, and the amount of heat gen-
erated from the circuit board 70 also increases.
[0027] The microphone capsule 20 is downsized by
narrowing intervals between the sound collecting parts
22, as shown in FIG. 6. A diameter of the microphone
capsule 20, which is a sphere, is 50 (mm), for example,
and is less than a diameter of the case 10, which is cy-
lindrical. Typically, in the Ambisonics microphone, it is
known that the larger a radius of the sphere, the narrower
an effective frequency range becomes due to an occur-
rence of spatial aliasing in a low frequency when signal
processing is performed. On the other hand, by down-
sizing the spherical microphone capsule 20 as in the
present embodiment, it is possible to suppress the oc-
currence of spatial aliasing up to a higher frequency, and
therefore expanding of the effective frequency range be-
comes possible. Consequently, it is possible to achieve
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higher performance of the microphone device 1 as the
Ambisonics microphone.
[0028] The microphone capsule 20 is disposed in a
state being separated from the case 10, as shown in FIG.
2, so that sound waves can enter each of the sound col-
lecting parts 22 from all 360-degree directions. A distance
between the microphone capsule 20 and the case 10 is
greater than the diameter of the microphone capsule 20,
for example. Also, the microphone capsule 20 has a mark
part M (see FIGS. 1 and 6) that indicates the front of the
microphone device 1.
[0029] The pillars 30 are provided in plurality as shown
in FIG. 1 and support the microphone capsule 20. The
plurality of pillars 30 each couple the first end face 12 of
the first end of the housing part 10a in the longitudinal
direction of the case 10 and the microphone capsule 20.
That is, the first end of each of the pillars 30 in the lon-
gitudinal direction is fixed to the first end face 12 of the
case 10, and the second end of each of the pillars 30 in
the longitudinal direction is fixed to a portion between the
sound collecting parts 22 which are adjacent to each oth-
er on the spherical surface of the microphone capsule
20. It should be noted that the first end face 12 of the
case 10 corresponds to an opposed face that faces the
microphone capsule 20.
[0030] Four pillars 30 are provided around a protrusion
part 40 with 90-degree intervals in a circumference di-
rection, as shown in FIG. 1. By disposing the pillars 30
at uniform intervals in this manner, the microphone cap-
sule 20 can be stably supported. It should be noted that
the number of pillars 30 to be provided was four in the
above description, but the number of pillars 30 is not lim-
ited to this. For example, the number of pillars 30 may
be two or five or more. However, it is optimal to provide
four pillars 30 in the configuration in which 32 units of the
sound collecting parts 22 are closely disposed on the
surface of the sphere.
[0031] The plurality of pillars 30 are made slender in
order to restrict them from becoming obstacles on a trans-
mitting route of the sound wave. For example, as shown
in FIG. 2, each diameter of the plurality of pillars 30 is
less than that of the protrusion part 40. Also, making the
diameter of the pillars 30 smaller makes it easier to fix
the pillars 30 to the downsized microphone capsule 20.
[0032] The pillars 30 each have a cavity inside. In the
cavity of each of the pillars 30, the signal line 75 (see
FIG. 6) that connects the circuit board 70 in the case 10
and the sound collecting parts 22 is inserted (wired). For
example, as shown in FIG. 6, many signal lines 75 for 32
channels corresponding to 32 units of the sound collect-
ing parts 22 are divided into four and the divided four
signal lines 75 are inserted respectively in each of the
pillars 30. By inserting the signal lines 75 for 32 channels
after dividing them into four in this manner, the signal
lines 75 for 32 channels can be properly inserted even if
the diameter of each of the pillars 30 is small. It should
be noted that one signal line 75 is indicated for each of
the pillars 30 in FIG. 6, but in fact, more than one of the

signal lines 75 are inserted.
[0033] The protrusion part 40, as shown in FIG. 1, is a
portion that protrudes from the case 10 toward the mi-
crophone capsule 20. Specifically, the protrusion part 40
is placed between the pillars 30 and protrudes from the
first end face 12 of the case 10 toward the microphone
capsule 20. The protrusion part 40 is formed so that its
diameter becomes smaller from a root which is coupled
to the first end face 12 toward a tip (that is, the protrusion
part 40 has a tapered shape).
[0034] Here, the protrusion part 40, as shown in FIG.
7, is formed with a conical shape at the center of the first
end face 12 of the housing part 10a in the longitudinal
direction. Because the protrusion part 40 is formed with
the above-mentioned shape, the protrusion part 40 dif-
fuses arriving sound waves. For example, as indicated
by an arrow in FIG. 2, the protrusion part 40 diffuses
sound waves that reach the protrusion part 40 after re-
flecting off the first end face 12 to a direction different
from a direction toward the microphone capsule 20. Also,
because the protrusion part 40 is formed to protrude from
the first end face 12, a flat area on the first end face 12
is relatively becomes small. Accordingly, reflection of
sound waves on the first end face 12 is suppressed. As
a result, a phenomenon of the sound wave reflected off
the first end face 12 entering the sound collecting parts
22 of the microphone capsule 20 is less likely to occur.
Also, by having the protrusion part 40 diffuse the sound
wave, a phenomenon of a standing wave being gener-
ated due to the sound wave being repeatedly reflected
between the case 10 (for example, the first end face 12)
and the microphone capsule 20 is less likely to occur.
Furthermore, by providing the protrusion part 40, a phe-
nomenon of a sound wave diffracted the case 10 reaching
the sound collecting parts 22 is less likely to occur.
[0035] It should be noted that the protrusion part 40 is
formed with the conical shape in the above description,
but the shape is not limited to this. For example, the pro-
trusion part 40 may be formed with a dome shape (hem-
ispherical shape) or with a pyramid shape. With any of
these shapes, it is possible to diffuse the sound waves
that reach the protrusion part 40 to a direction different
from the direction toward the microphone capsule 20.
Also, it is possible to suppress the generation of the
standing wave.
[0036] A tip portion 41 of the protrusion part 40 is
formed such that an angle of taper is steeper at the tip
portion 41 compared to a portion of the first end face 12
side of the protrusion part 40. Also, the tip portion 41 of
the protrusion part 40 does not contact the microphone
capsule 20, as shown in FIG. 2. Here, a protrusion height
from the first end face 12 of the protrusion part 40 is equal
to or less than one half of a distance between the first
end face 12 and the microphone capsule 20. This con-
figuration prevents negative effects that would occur on
the sound collecting parts 22 due to the tip portion 41 of
the protrusion part 40 being too close to the microphone
capsule 20.
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[0037] As shown in FIG. 7, the protrusion part 40 is
connected to the circuit board 70 in the case 10 via a
metal member 72 in a manner to realize thermal conduc-
tivity, and releases heat generated by the circuit board
70 to outside. That is, the protrusion part 40 includes a
function of serving as a heat sink of the circuit board 70.
As mentioned above, the circuit board 70 becomes larger
and its power density increases according to calculation
processing because the circuit board 70 includes a digital
conversion circuit and a network audio output circuit. This
results in an increase of the amount of heat generated
by the circuit board 70. Therefore, since the protrusion
part 40 has the function of the heat sink, it is possible to
increase the cooling efficiency of the circuit board 70. It
should be noted that due to the nature of equipment that
collects sound, the microphone device 1 cannot have a
cooling fan. The microphone device 1 can realize a quiet
heat dissipation mechanism because the protrusion part
40 includes the function of the heat sink.
[0038] The protrusion part 40 includes a shaft part 42
and fins 44, as shown in FIG. 2. The shaft part 42 extends
straight (in an axial direction) from the first end face 12
toward the microphone capsule 20. That is, the shaft part
42 extends from the root coupled to the first end face 12
of the protrusion part 40 toward the tip. A diameter of the
shaft part 42 becomes smaller from the root to tip of the
protrusion part 40.
[0039] The fins 44 are protruding from an outer periph-
eral surface of the shaft part 42 and are arranged at pre-
determined intervals along the axial direction. The fins
44 are each protruding from the outer peripheral surface
of the shaft part 42 in a normal direction. Also, as shown
in FIG. 7, each of the fins 44 is formed with a disc shape
of a predetermined thickness, and the diameters of the
fins 44 each become smaller toward the tip of the protru-
sion part 40. An outer surface of each of the disc-shape
fins 44 forms a part of a side surface of the conical pro-
trusion part 40. By having the plurality of fins 44 in such
a form, the surface area of the protrusion part 40 increas-
es, and therefore the heat dissipation effect of the pro-
trusion part 40 is enhanced.
[0040] A holder 50, as shown in FIG. 1, is a holding
member that holds the case 10. The holder 50 is formed
with a thin-walled cylindrical shape and provided such
that the holder 50 covers an outer peripheral surface of
the case 10. The holder 50 holds the case 10 in such a
manner that both the case 10 and the microphone cap-
sule 20 can rotate in the circumference direction. Also,
the holder 50, as shown in FIG. 2, includes a fixing part
52 to be fixed to the stand 90.
[0041] When rotated in one direction in the circumfer-
ence direction (a direction shown by an arrow in FIG. 7),
the locking member 60 brings the holder 50 and the case
10 into a locked state. When rotated in an opposite di-
rection of the aforementioned one direction in the circum-
ference direction, the locking member 60 releases the
locked state. When the locked state of the case 10 with
respect to the holder 50 is released, a user can adjust a

position of the microphone capsule 20 by rotating the
case 10 in the circumference direction with respect to the
holder 50 in the state of being fixed to the ceiling. By this,
even after the holder 50 is fixed to the ceiling, the user
can adjust the microphone capsule 20, for example, to
have an orientation with which sound can be more easily
collected (or to have an orientation with which the sound
waves can be diffused more easily by the protrusion part
40) by releasing the locked state with the locking member
60 which is a position adjusting member.
[0042] It should be noted that, on the second end of
the case 10 in the longitudinal direction, fins 17 are pro-
vided such that the fins 17 protrude from the second end
face 14. In a similar manner as with the fins 44 of the
protrusion part 40, the fins 17 also have a function of
dissipating heat. For example, the fins 17 are connected
to the circuit board 70 in the case 10 via a metal member
(not shown) and may dissipate heat of the circuit board
70.

(Effect of First Embodiment)

[0043] In the microphone device 1 of the above-de-
scribed first embodiment, the protrusion part 40 that pro-
trudes from the first end face 12 of the case 10 toward
the microphone capsule 20 is provided between the pil-
lars 30 supporting the microphone capsule 20 apart from
the case 10. The protrusion part 40 is formed such that
its diameter becomes smaller from the root which is cou-
pled to the first end face 12 toward the tip.
[0044] According to the above-mentioned configura-
tion, the protrusion part 40 diffuses the sound waves that
reach the protrusion part 40 after reflecting off the first
end face 12 to a direction different from the direction to-
ward the microphone capsule 20. Also, because the pro-
trusion part 40 is formed to protrude from the first end
face 12, the flat area on the first end face 12 is small.
Thus, the reflection of sound waves off the first end face
12 is suppressed. As a result, the phenomenon of the
sound wave reflected off the first end face 12 entering
the sound collecting parts 22 of the microphone capsule
20 is less likely to occur. Also, by having the protrusion
part 40 diffuse the sound wave, the phenomenon of the
standing wave being generated due to the sound wave
being repeatedly reflected between the case 10 and the
microphone capsule 20 is less likely to occur. Conse-
quently, the microphone device 1 efficiently functions as
the Ambisonics microphone because the sound collect-
ing parts 22 can properly collect sound from all 360-de-
gree directions.

< Second Embodiment>

[0045] A configuration of a microphone device accord-
ing to the second embodiment of the present invention
will be described by referring to FIGS. 9 and 10.
[0046] FIG. 9 is a perspective view showing an exam-
ple of the microphone device 1 according to the second
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embodiment in a state of use. FIG. 10 is a view of the
microphone device 1 seen from the front. In the second
embodiment, the configuration of a protrusion part 140
of the microphone device 1 differs from that of the pro-
trusion part 40 of the first embodiment, and the other
configurations of the microphone device 1 of the second
embodiment are the same as those of the first embodi-
ment. For this reason, the description of the configura-
tions of the microphone device 1 of the second embod-
iment other than the protrusion part 140 will be omitted.
[0047] As shown in FIGS. 9 and 10, the protrusion part
140 of the second embodiment is formed so that its di-
ameter becomes smaller from the root which is coupled
to the first end face 12 toward the tip (in a tapered shape).
Meanwhile, in the second embodiment, the fins 44 for
dissipating heat (see FIG. 2) described in the first em-
bodiment are not provided on the protrusion part 140,
and the protrusion part 140 takes the shape of a cone.
For this reason, the shape of the protrusion part 140 is
simplified, and therefore the protrusion part 140 is easily
formed. It should be noted that, in the second embodi-
ment, heat may be dissipated by using the fins 17 ar-
ranged on the second end face 14 side of the case 10.
Also, the shape of the protrusion part 140 is not limited
to the shape of a cone, and it may be, for example, in a
dome shape or in a pyramid shape.
[0048] The protrusion part 140 is formed such that its
diameter becomes smaller from the root which is coupled
to the first end face 12 toward the tip in the second em-
bodiment as well. For this reason, the protrusion part 140
diffuses the sound waves that reach the protrusion part
140 after reflecting off the first end face 12 to a direction
different from the direction toward the microphone cap-
sule 20. Also, because the protrusion part 140 is formed
to protrude from the first end face 12, the flat area on the
first end face 12 becomes small. Thus, the reflection of
sound waves on the first end face 12 is suppressed.
[0049] The present invention is explained on the basis
of the exemplary embodiments. The technical scope of
the present invention is not limited to the scope explained
in the above embodiments and it is possible to make
various changes and modifications within the scope of
the invention. For example, the specific embodiments of
the distribution and integration of the apparatus are not
limited to the above embodiments, all or part thereof, can
be configured with any unit which is functionally or phys-
ically dispersed or integrated. Further, new exemplary
embodiments generated by arbitrary combinations of
them are included in the exemplary embodiments of the
present invention. Further, effects of the new exemplary
embodiments brought by the combinations also have the
effects of the original exemplary embodiments.

[Description of the reference numerals]

[0050]

1 microphone device

10 case
10a housing part
12 first end face
20 microphone capsule
22 sound collecting parts
30 pillars
40 protrusion part
42 shaft part
44 fins
50 holder
60 locking member
70 circuit board
75 signal line
90 stand
140 protrusion part

Claims

1. A microphone device (1) comprising:

a case (10) that has a circuit board (70) therein;
a microphone capsule (20) that is apart from the
case (10) and has a plurality of sound collecting
parts (22) arranged on a surface of a sphere at
predetermined intervals;
pillars (30) that support the microphone capsule
(20) and couple (i) an opposed face (12) of the
case facing the microphone capsule (20) and (ii)
the microphone capsule (20); and
a protrusion part (40) that is placed between the
pillars (30) and protrudes from the opposed face
toward the microphone capsule (20), wherein
the protrusion part (40) is formed such that a
diameter of the protrusion part (40) becomes
smaller from a root coupled to the opposed face
toward a tip.

2. The microphone device (1) according to Claim 1,
wherein the protrusion part (40) is formed with a con-
ical shape at a center of the opposed face (12) of
the case (10).

3. The microphone device (1) according to Claim 1,
wherein the protrusion part (40) is formed with a hem-
ispherical shape at the center of the opposed face
(12) of the case (10).

4. The microphone device (1) according to Claim 1,
wherein an angle of taper of a tip portion (41) of the
protrusion part (40) is steeper compared to the angle
of taper of a portion nearer to the opposed face (12)
side of the protrusion part (40) than to the tip portion.

5. The microphone device (1) according to any one of
Claims 1 to 4, wherein a protrusion height from the
opposed face (12) of the protrusion part (40) is equal
to or less than one half of a distance between the
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opposed face (12) and the microphone capsule (20).

6. The microphone device (1) according to Claim 5,
wherein four of the pillars (30) are provided around
the protrusion part (40) at uniform intervals in a cir-
cumference direction, and
one or more signal lines (75) connecting the circuit
board (70) and the sound collecting parts (22) are
contained inside of each of the pillars (30).

7. The microphone device (1) according to Claim 6,
wherein a plurality of signal lines (75) are contained
in the pillars, and
the same number of the plurality of signal lines (75)
are contained inside of each of the plurality of pillars
(30).

8. The microphone device (1) according to Claim 6,
wherein a diameter of the sphere is less than a di-
ameter of the case (10) which is cylindrical, and
each of the pillars (30) is fixed to a portion between
the sound collecting parts (22) which are adjacent
to each other on the surface of the sphere.

9. The microphone device (1) according to any one of
Claims 1 to 8, wherein the protrusion part (40) is
connected in a thermally conductive manner to the
circuit board (70) via a metal member.

10. The microphone device (1) according to Claim 9,
wherein the protrusion part (40) has
a shaft part (42) that extends from the opposed face
(12) toward the microphone capsule (20), and
a plurality of fins (44) that protrude from an outer
peripheral surface of the shaft part (42) and are ar-
ranged at predetermined intervals along an axial di-
rection.

11. The microphone device (1) according to Claim 10,
wherein each of the plurality of fins (44) is formed
with a circular flat plate shape, and
diameters of the fins (44) become smaller toward a
tip of the protrusion part (40).

12. The microphone device (1) according to any one of
Claims 9 to 11, wherein the circuit board (70) in-
cludes a wireless communication part that transmits
audio data collected by each of the sound collecting
parts (22) to the outside.

13. The microphone device (1) according to any one of
Claims 1 to 12, further comprising:

a holding member (50) that holds the case (10)
to cover the case (10) and has a fixing part (52)
to be fixed to a stand (90); and
a position adjusting member (60) that adjusts a
position of the microphone capsule by rotating

the case in a circumference direction in a state
where the holding member (50) is fixed to the
stand.
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