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(54) BONE-CONDUCTION SPEAKER UNIT

(57) Problem: To provide a bone conduction speaker
unit which can sufficiently prevent generation of sound
leakage at the time of non-calling, and can be easily in-
corporated in a main body casing of mobile phones, and
the like.

Solution: A bone conduction speaker unit, being con-
figured by incorporating a bone conduction speaker main
body 2 in a housing 1, wherein an elastic plate 21 is fixed

on a top face of a plate yoke 17 of the bone conduction
speaker main body 2; an elastic base 22 is disposed on
a rear face of a yoke 11; and an elastic cover 3 for holding
a contact 5 which, upon a pressing force having been
applied thereto in use, is abutted against the plate yoke
17 through the elastic plate 21 is loaded on the housing
1 with a gap "a" being held between a bottom face of the
contact 5 and a top face of the elastic plate 21.
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Description

Technical Field

[0001] The present invention relates to a bone conduc-
tion speaker unit, and more particularly, to a bone con-
duction speaker unit which, upon being incorporated in
a mobile phone, or the like, will not present a problem of
sound leakage.

Background Art

[0002] The bone conduction speaker unit converts a
voice signal into a vibration to transmit it to the skull, and
the like, being compact and lightweight and capable of
being used even under noise, whereby, in recent years,
it has been widely used with communication apparatus-
es, such as a mobile phone, and the like.
[0003] In order to transmit a vibration of a diaphragm
constituting the bone conduction speaker to the skull, a
contact which is abutted against a side face of the head
is fixed to the diaphragm, and for efficient transmission
of the vibration of the diaphragm to this contact, the con-
tact is fixed to the diaphragm (the plate yoke) in plane
contact over a wide area (WO2005/069586A1, and the
like). However, in that case, at the time of non-calling, in
other words, also when the contact is not pressed against
a side face of the head, the contact is vibrated together
with bone conduction speaker being operated, thereby
a voice vibration (an air conduction sound) being gener-
ated, and thus generation of a certain degree of sound
leakage cannot be avoided, presenting a problem.
[0004] Then, as a configuration of a bone conduction
speaker unit which, at the time of non-calling, can prevent
generation of sound leakage and, at the time of calling,
can exert the performance comparable to that of a con-
ventional bone conduction speaker, there has been pro-
posed a configuration which includes an accommodating
section made of an elastic material, enclosing and sup-
porting the whole of the bone conduction speaker therein,
and a movable top face covering the top of the accom-
modating section and being disposed in contact with a
diaphragm of the bone conduction speaker so as to be
vibrated therewith, the movable top face having a pro-
jection formed on the inner face thereof, and only the
projection being in contact with a plate yoke fixed to the
vibration plate when the communication apparatus is not
in use (Japanese Patent Publication No. 4369976).
[0005] For the bone conduction speaker related to this
proposal, it has been confirmed that sound leakage is
fairly reduced, but to a degree which cannot be said to
be sufficient. In other words, the degree of reduction is
not so high as to cause the leaked sound to be practically
not heard when the ear is brought to near the bone con-
duction speaker, but to be loudly heard once the ear is
pressed against it, thereby a distinct difference in loud-
ness being perceived. In addition, matters, such as form-
ing a projection on the inner face of the movable top face

and adjusting the degree of contact with the plate yoke,
present a problem of an increase in manufacturing cost.

Citation List

Patent Literature

[0006]

Patent Document 1: WO2005/069586A1
Patent Document 2: Japanese Patent Publication
No. 4369976

Disclosure of the Invention

Problems to be Solved by the Invention

[0007] As described above, with mobile phones, and
the like, which use a conventional bone conduction
speaker, the contact is always in tight contact with the
plate yoke, thereby, even at the time of non-calling, when
the contact is not abutted against a side face of the head,
the contact being vibrated to generate a voice vibration,
resulting in occurrence of sound leakage, which has been
a problem. And, with the bone conduction speaker which
has been conventionally proposed to solve this problem,
it cannot be said that the reduction in sound leakage is
sufficient, and there has been a problem of an increased
manufacturing cost.
[0008] The present invention has been made to solve
such problems, and it is an object of the present invention
to provide a bone conduction speaker unit which, at the
time of non-calling, can sufficiently prevent generation of
sound leakage and, at the time of calling, can exert the
performance comparable to that of a conventional bone
conduction speaker, and which has a simple structure,
allowing the manufacturing cost to be minimized, and
can be easily incorporated in a main body casing of mo-
bile phones, and the like.

Means for Solving the Problems

[0009] The invention to solve the above problems that
is claimed in claim 1 is a bone conduction speaker unit,
being configured by incorporating a bone conduction
speaker main body in a housing, an elastic cover being
mounted on a top face thereof, said bone conduction
speaker main body being disposed in said housing
through an elastic base, an elastic plate being fixed to a
top face of a plate yoke of said bone conduction speaker
main body, a contact being disposed on an internal top
face of said elastic cover, upon said elastic cover having
been mounted on said housing, a gap being held between
a bottom face of said contact and the top face of the plate
yoke of said bone conduction speaker main body, and
upon a pressing force having been applied to said elastic
cover in use, the bottom face of said contact being abut-
ted against the elastic plate on the top face of said plate
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yoke.
[0010] In one embodiment, said contact is formed in a
geometry having a flange in the upper portion thereof,
being supported by a holding part in an annular shape
that is provided on the internal top face of said elastic
cover, seizing said flange for holding said contact such
that the bottom face of said contact is exposed.
[0011] The invention to solve the above problems that
is claimed in claim 4 is a bone conduction speaker unit,
being configured by incorporating a bone conduction
speaker main body in a housing, an elastic cover being
mounted on a top face thereof, said bone conduction
speaker main body being disposed in said housing
through an elastic base, a thick-wall part being integrally
formed on an internal top face of said elastic cover, upon
said elastic cover having been mounted on said housing,
a gap being held between a bottom face of said thick-
wall part and a top face of the plate yoke of said bone
conduction speaker main body, and upon a pressing
force having been applied to said elastic cover in use,
the bottom face of said thick-wall part being abutted
against the top face of said plate yoke.
[0012] In another embodiment, a recessed part is
formed in an inner bottom face of said housing, and with
the whole of said recessed part being covered by said
elastic base, a gap is formed under said elastic base.

Advantages of the Invention

[0013] The present invention is as described above,
providing an advantage that, at the time of the bone con-
duction speaker unit being not in use, when no pressing
force is applied to the elastic cover, a gap is always held
between the bottom face of the contact and the top face
of the elastic plate, or between the bottom face of the
thick-wall part and the top face of the plate yoke, thereby
it being reliably prevented that a vibration is unnecessar-
ily transmitted to the elastic cover to cause generation of
a voice vibration, resulting in sound leakage, and when
in use, the elastic cover is pressed against a side face
of the head, or the like, the contact or the thick-wall part
which is supported by the elastic cover being pushed in
toward the inside to be brought into plane contact with
the plate yoke, thereby the vibration of the diaphragm
being reliably transmitted to the elastic cover to cause
the functions of the bone conduction speaker to be suf-
ficiently exerted.
[0014] Further, the bone conduction speaker in ac-
cordance with the present invention is simple in construc-
tion, allowing the manufacturing cost to be held to a min-
imum, and yet is completed as an independent unit with
minimized sound leakage, allowing it to be incorporated,
as it is, in a casing of mobile phones, and the like.

Brief Description of the Drawings

[0015]

Figure 1 is a longitudinal sectional view of a bone
conduction speaker unit according to a first embod-
iment of the present invention;
Figure 2 is a longitudinal sectional view of a bone
conduction speaker unit according to a variation of
the first embodiment of the present invention;
Figure 3 is a longitudinal sectional view of a bone
conduction speaker unit according to a second em-
bodiment of the present invention; and
Figure 4 is an exploded perspective view of a bone
conduction speaker main body of the bone conduc-
tion speaker unit in accordance with the present in-
vention.

Best Mode for Carrying Out the Invention

[0016] Hereinbelow, embodiments of the present in-
vention will be explained with reference to the accompa-
nying drawings. Figure 1 is a longitudinal sectional view
of a bone conduction speaker unit according to a first
embodiment of the present invention, and as shown in
the same figure, the bone conduction speaker unit in ac-
cordance with the present invention includes a housing
1; a bone conduction speaker main body 2 incorporated
in the housing 1; and an elastic cover 3 mounted on the
housing 1.
[0017] The bone conduction speaker main body 2 is
configured as shown in, for example, Figure 4, with a
voice coil 13 being disposed so as to surround a center
pole 12 provided in the central portion of a yoke 11, a
pair of bar-like magnets 14, 14 being fixed to both sides
of the voice coil 13, and a diaphragm 15 being disposed
so as to cover the voice coil 13 and the magnets 14, 14.
The diaphragm 15 is fixed with both end parts thereof
being screw-fastened to the top face of side walls 16
which are erected on both end parts of the yoke 11. At
that time, a gap is provided between the diaphragm 15
and the top face of the voice coil 13 (see Figure 1).
[0018] In the diaphragm 15, an opening 18 which cor-
responds to the plate yoke 17 is formed, and both end
parts 17a in a longitudinal direction of the plate yoke 17,
which extend beyond the opening 18, are fixed to the
edge parts of the opening 18, thereby the plate yoke 17
being disposed so as to block the opening 18. Thus, the
plate yoke 17 is vibrated along with the vibration of the
diaphragm 15. The above embodiment provides a so-
called outer shell configuration, in which the magnets 14,
14 are disposed outside of the voice coil 13, however,
contrarily to such configuration, a so-called inner shell
configuration, in which the magnet (also serving as the
center pole) is disposed inside the voice coil, may be
provided.
[0019] In the first embodiment of the present invention,
an elastic plate 21 is fixed to the top face of the plate
yoke 17 of the bone conduction speaker main body 2
configured as above, and on the rear face of the yoke
11, an elastic base 22 is disposed. The elastic base 22
is provided with a size which corresponds to the size of
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the inner bottom face of the housing 1 against which it is
to be abutted. The elastic plate 21 and the elastic base
23 are manufactured by using, for example, a foamed
material, such as urethane foam or acrylic foam, or a
rubber material, having a low hardness, such as silicone
rubber or urethane rubber.
[0020] The housing 1 is an accommodating element,
generally made of a hard resin, and the elastic cover 3
is formed of a rubber material, having a low hardness,
such as silicone rubber or urethane rubber, being con-
nected to the housing 1. In the side wall of the housing
1, there is formed an opening for pulling out lead wires
19 extending from the voice coil 13. Further, in the internal
top face of the elastic cover 3, there is formed a holding
part 4 for a contact 5 which is to be abutted against the
plate yoke 17 through the elastic plate 21. The contact 5
is formed in a geometry which has a flange 5a in the
upper portion, and the holding part 4 is formed in an an-
nular shape, seizing this flange 5a, and exposing the bot-
tom face of the contact 5. The contact 5 can be tightly
fitted to the inside of the holding part 4 by utilizing the
elasticity of the holding part 4 to expand it.
[0021] The bone conduction speaker main body 2 is
loaded into the housing 1 generally with the elastic base
22 having been previously fixed to the rear face of the
yoke 11, and is disposed in the inside of the housing 1
by fixing the elastic base 22 to the inner bottom face of
the housing 1. And then, the lead wires 19 extending from
the voice coil 13 are pulled out from the opening provided
in the side wall of the housing 1. Thereafter, the elastic
cover 3 is fitted to the housing 1, however, at that time,
a gap "a" is secured between the bottom face of the con-
tact 5 and the elastic plate 21 on the plate yoke 17. This
gap "a" is set to provide a distance which allows the bot-
tom face of the contact 5 to be reliably brought into a tight
contact with the elastic plate 21 when a certain degree
of force is applied to the elastic cover 3, in other words,
when, in use, the elastic cover 3 is pressed against a
side face of the head, or the like, resulting in the elastic
cover 3 being pushed in toward the inside.
[0022] The vibration output of the bone conduction
speaker main body 2 is generated with a part of the bone
conduction speaker main body 2 being contacted with
the housing 1, and therefore, at the time of non-calling,
the bone conduction speaker main body 2 is required to
be held in a floated state in the housing 1 as much as
possible in order to prevent from being brought into direct
contact with the housing 1. However, with the bone con-
duction speaker unit configured as above, the bone con-
duction speaker main body 2 is fixed to the inner bottom
face of the housing 1 through the elastic base 22 dis-
posed on the rear face of the bone conduction speaker
main body 2, and at the time of non-calling, the plate yoke
17 is supported, being separated from the contact 5 in-
stalled in the housing 1 through the elastic cover 3 by a
distance of the gap "a", thereby an ideal configuration in
which the entire bone conduction speaker main body 2
will not be directly contacted with the housing 1 being

provided.
[0023] The yoke 11 is a portion which is difficult to
transmit a vibration, as compared to the vibration system
portion, in other words, the portion consisting of the dia-
phragm 15 and the plate yoke 17 fixed thereto, and thus,
as in the first embodiment shown in Figure 1, simply by
disposing the yoke 11 with the elastic base 22 being in-
terposed between it and the inner bottom face of the
housing 1, a sufficient isolation from the housing 1 is pro-
vided, however, this isolation effect is further enhanced
with a variation shown in Figure 2.
[0024] In other words, with that variation, a shallow re-
cessed part 6 is formed in the inner bottom face of the
housing 1, the entire recessed part 6 being covered by
the elastic base 22, and the other components are con-
figured in the same manner as in the above embodiment.
With this variation of the first embodiment, the peripheral
edge part of the bottom face of the elastic base 22, which
is disposed on the rear face of the yoke 11, is fixed to
the peripheral bank part of the recessed part 6, thereby,
under the elastic base 22, a gap "b" being formed which
is to be hermetically sealed by the elastic base 22.
[0025] If the gap "b" is provided under the elastic base
22 in this way, the degree of contact of the bone conduc-
tion speaker main body 2 with the housing 1 is further
reduced to enhance the isolation effect, thereby a struc-
ture with which, at the time of non-calling, the vibration
output of the bone conduction speaker main body 2 is
more difficult to be transmitted to the housing 1 being
provided.
[0026] With the above bone conduction speaker unit,
at the time of non-calling, when a pressing force is not
applied to the elastic cover 3, the plate yoke 17 and the
elastic plate 21 on the top face thereof is separated from
the contact 5 by a distance of the gap "a", and therefore,
even if the plate yoke 17 and the elastic plate 21 are
vibrated, the vibration will not be transmitted to the con-
tact 5, thereby unintended sound leakage being prevent-
ed from being caused.
[0027] And, at the time of calling, if the elastic cover 3
is pressed against a side face of the head, or the like,
the elastic cover 3 is pushed in toward the inside, thereby
the bottom face of the contact 5 being brought into plane
contact with the plate yoke 17 through the elastic plate
21. In this state, upon a vibration being generated by a
voice signal, the vibration is transmitted to the contact 5
through the plate yoke 17 and the elastic plate 21, and
transmitted from the contact 5 to the skull, thus a bone
conduction speech reception being made possible. At
that time, the elastic plate 21 is interposed between the
plate yoke 17 and the contact 5, thereby the possibility
of occurrence of an event in which the plate yoke 17 and
the contact 5 are contacted with each other, resulting in
an abnormal noise being generated, being eliminated.
[0028] Figure 3 shows a second embodiment of the
present invention, which is the same as the above first
embodiment in that there is provided a bone conduction
speaker unit configured by incorporating the bone con-
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duction speaker main body 2 in the housing 1 on the top
face of which the elastic cover 3 is to be mounted, wherein
the bone conduction speaker main body 2 is disposed in
the housing 1 through the elastic base 22, and the second
embodiment may be configured as a variation thereof
such that it provides the same recessed part 6 as that
shown in Figure 2.
[0029] In this second embodiment, the above contact
5 is not used, and instead of it, a thick-wall part 7, the
bottom face of which is flat, is integrally formed on the
internal top face of the elastic cover 3, and upon the elas-
tic cover 3 being mounted on the housing 1, a gap "a" is
held between the bottom face of the thick-wall part 7 and
the top face of the plate yoke 17 of the bone conduction
speaker main body 2.
[0030] Also with this bone conduction speaker unit ac-
cording to the second embodiment, at the time of non-
calling, when a pressing force is not applied to the elastic
cover 3, the plate yoke 17 is separated from the thick-
wall part 7 by a distance of the gap "a", and therefore,
even if the plate yoke 17 is vibrated, the vibration will not
be transmitted to the thick-wall part 7, in other words, the
elastic cover 3, thereby an unintended sound being pre-
vented from being generated. Further, at the time of call-
ing, if the elastic cover 3 is pushed in toward the inside,
the bottom face of the thick-wall part 7 is brought into
plane contact with the plate yoke 17, and in this state, if
a vibration is generated by a voice signal, the vibration
is transmitted from the plate yoke 17 to the skull through
the thick-wall part 7, thus a bone conduction speech re-
ception being made possible. And, since the thick-wall
part 7 is made of an elastic material, there is no possibility
of that the plate yoke 17 and the thick-wall part 7 are
contacted with each other, resulting in an abnormal noise
being generated.
[0031] The bone conduction speaker unit in accord-
ance with the present invention is configured as above,
being completed as an independent unit with minimized
sound leakage, and thus can be used, being incorporat-
ed, as it is, in a main body casing of mobile phones, and
the like, by an optional method of mounting, and providing
excellent usability. In addition, a gap "a" is secured be-
tween the plate yoke 17 (the elastic plate 21) and the
contact 5 (the thick-wall part 7), whereby sound leakage
can be reliably prevented. Further, since the bone con-
duction speaker main body 2 is loaded in the housing 1
to which the elastic cover 3 is tightly fitted, whereby there
is no need for separately taking measures against mois-
ture and dust.
[0032] Hereinabove, the present invention has been
explained in detail to some extent, and about the most
preferred embodiment, however, since it is obvious that
a wide range of different embodiments can be made with-
out departing from the spirit and scope of the present
invention, it is to be understood that the present invention
is not limited to the specific embodiments thereof except
as defined in the appended claims.

Claims

1. A bone conduction speaker unit, being configured
by incorporating a bone conduction speaker main
body in a housing, an elastic cover being mounted
on a top face thereof,
said bone conduction speaker main body being dis-
posed in said housing through an elastic base,
an elastic plate being fixed to a top face of a plate
yoke of said bone conduction speaker main body,
a contact being disposed on an internal top face of
said elastic cover,
upon said elastic cover having been mounted on said
housing, a gap being held between a bottom face of
said contact and the top face of the plate yoke of
said bone conduction speaker main body, and
upon a pressing force having been applied to said
elastic cover in use, the bottom face of said contact
being abutted against the elastic plate on the top
face of said plate yoke.

2. The bone conduction speaker unit according to claim
1, wherein a recessed part is formed in an inner bot-
tom face of said housing, and with the whole of said
recessed part being covered by said elastic base, a
gap is formed under said elastic base.

3. The bone conduction speaker unit according to claim
1 or 2, wherein said contact is formed in a geometry
having a flange in the upper portion thereof, being
supported by a holding part in an annular shape that
is provided on the internal top face of said elastic
cover, seizing said flange for holding said contact
such that the bottom face of said contact is exposed.

4. A bone conduction speaker unit, being configured
by incorporating a bone conduction speaker main
body in a housing, an elastic cover being mounted
on a top face thereof,
said bone conduction speaker main body being dis-
posed in said housing through an elastic base,
a thick-wall part being integrally formed on an inter-
nal top face of said elastic cover,
upon said elastic cover having been mounted on said
housing, a gap being held between a bottom face of
said thick-wall part and a top face of the plate yoke
of said bone conduction speaker main body, and
upon a pressing force having been applied to said
elastic cover in use, the bottom face of said thick-
wall part being abutted against the top face of said
plate yoke.

5. The bone conduction speaker unit according to claim
4, wherein a recessed part is formed in an inner bot-
tom face of said housing, and with the whole of said
recessed part being covered by said elastic base, a
gap is formed under said elastic base.
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