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(54) HEADPHONES

(57) In a headphone of which housing is provided
with a jack, the present invention prevents air from unin-
tentionally leaking around the jack in a back chamber in
the housing.

A headphone (1) includes a headphone unit (1A)
having a speaker unit (2) and a housing (3) that houses
the speaker unit (2), the housing (3) is provided with a
jack (4) that is electrically connected to a wire of the
speaker unit (2), and the housing (3) includes a wall por-
tion (10A) that airtightly separates a back chamber (10S)
placed on a side opposite to a sound emission side of
the speaker unit (2) and the surrounding of the jack (4).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a headphone.

DESCRIPTION OF THE RELATED ART

[0002] A headphone is an on-ear or over-ear electro-
acoustic conversion device that forms a closed acoustic
space outside the ear canal to emit sound into the acous-
tic space, the sound being produced by a sounding body
such as a speaker unit. Various forms such as a head-
band model, a neckband model, and an earhook model
in appearance are known. The headphone includes here
a headset equipped with a microphone device.
[0003] A headphone generally includes a speaker unit,
a housing that houses the speaker unit, and a pad pro-
vided to the housing in such a manner as to surround a
sound emission side of the speaker unit. The sound emis-
sion side of the speaker unit indicates here a side facing
the ear canal when a user wears the headphone.
[0004] As such a headphone, one having a housing
provided with a jack to mate with a plug is known (JP-A-
2011-507462). The jack is an interface terminal for input-
ting audio signals and power into the speaker unit. One
end of the jack is connected to a plug on a cable to be
connected to an audio playback device, an output plug
of a microphone device, or the like.

SUMMARY OF THE INVENTION

[0005] As described above, the known headphone of
which housing is provided with the jack has a problem
that it is difficult to create an airtight structure around the
jack since it is necessary to provide a circuit board and
a wiring path to ensure an electrical communication be-
tween the jack and the speaker unit. Hence, there arises
a problem that air leaks unintentionally in a back chamber
provided on a side opposite to the sound emission side
of the speaker unit in the housing; accordingly, desired
acoustic properties cannot be obtained. Moreover, there
arises a problem that noise (such as touch noise) trans-
mitted from, for example, a cord to the jack is likely to
transmit to the acoustic space on the sound emission
side of the speaker unit through the space in the housing.
[0006] Moreover, the headphone of which housing is
provided with the jack has a problem that it is difficult to
reduce the size of the headphone unit since when the
longitudinal direction of the jack is oriented in the thick-
ness direction of the housing, the space in the thickness
direction in the housing is increased.
[0007] In contrast, if the longitudinal direction of the
jack is oriented in a direction perpendicular to the thick-
ness direction of the housing to mount the jack in the
housing, when the longitudinal direction of the jack is
oriented toward the center of the housing, space to mount
the jack is likely to interfere with the placement of the

speaker unit that is housed in the housing. Accordingly,
there arises a problem that the degree of freedom in the
size and the placement of the speaker unit is reduced.
[0008] An object of the present invention is to solve
these problems.
[0009] In order to achieve such an object, a headphone
of the present invention includes a headphone unit hav-
ing a speaker unit and a housing that houses the speaker
unit, the housing is provided with a jack that is electrically
connected to a wire of the speaker unit, and the housing
has a wall portion that airtightly separates a back cham-
ber placed on a side opposite to a sound emission side
of the speaker unit and the surrounding of the jack. The
headphone of the present invention with such a config-
uration can prevent air leakage around the jack in the
back chamber by providing the wall portion to the hous-
ing.
[0010] Moreover, in another aspect of the headphone
of the present invention, the jack is placed in a direction
where a longitudinal direction thereof is tangent to an
outer edge of the housing. It becomes harder for the jack
of the headphone with such a configuration to interfere
with the speaker unit in the housing.
[0011] Moreover, in another aspect of the headphone
of the present invention, the shape of the outer edge of
the housing is a circle. It is further possible to place a
large size of the circular speaker unit in the circular hous-
ing of the headphone with such a configuration.
[0012] Moreover, in another aspect of the headphone
of the present invention, attached on the sound emission
side of the speaker unit to the housing is an ear cushion
body. It is further possible to place a large size of the
speaker unit in the housing of the headphone with such
a configuration.
[0013] Moreover, another aspect of the headphone of
the present invention includes: one of headphone units
with the jack, having the wall portion in the housing; and
the other headphone unit without the jack, and a housing
of the other headphone unit has a dummy wall portion of
the same shape as the wall portion. It is further possible
for the headphone with such a configuration to match the
acoustic properties of the left and right headphone units
without providing a dummy jack to the other headphone
unit when the jack is provided only to the one headphone
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is an explanatory view illustrating an external
configuration of a headphone according to an em-
bodiment of the present invention;

Fig. 2 is a perspective cross-sectional view illustrat-
ing an internal configuration of a headphone accord-
ing to an embodiment of the present invention;
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Fig. 3 is an explanatory view illustrating an internal
structure of a housing of a headphone (one of head-
phone units) according to an embodiment of the
present invention;

Fig. 4 is an explanatory view illustrating a support
cover body structure of a headphone according to
an embodiment of the present invention; and

Fig. 5 is an explanatory view illustrating an internal
structure of a housing of a headphone (the other
headphone unit) according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
drawings. In the following description, the same refer-
ence numerals in the different drawings indicate the
same portions, and their duplicate descriptions for the
drawings are omitted.
[0016] As illustrated in Figs. 1 and 2, a headphone 1
according to an embodiment of the present invention in-
cludes at least one headphone unit 1A. The headphone
unit 1A has a speaker unit 2, and a housing 3 that houses
the speaker unit 2. The headphone unit 1A is a device
worn on or over a user’s ear. The headphone 1 may be
configured of a single headphone unit, or may include a
pair of left and right headphone units. An ear cushion pad
5 is attached to the housing 3.
[0017] The housing 3 of the headphone unit 1A is pro-
vided with a jack 4 that is electrically connected to a wire
of the speaker unit 2. The jack 4 is an interface terminal
for inputting audio signals and power into the speaker
unit 2. A plug T1 on, for example, a cable T is detachably
connected to the jack 4. An example where a headband
6 is attached to the headphone unit 1A via a hanger por-
tion 6A is illustrated in Fig. 1. However, the headphone
1 according to the embodiment of the present invention
is not particularly limited to this kind of headband shape.
Moreover, the headphone 1 according to the embodi-
ment of the present invention may have a structure where
the jack 4 is placed in each of a pair of left and right
headphone units and a cable is connected to each of the
headphone units, or a structure where a cable is con-
nected to the left or right headphone unit depending on
the preference of the user.
[0018] Fig. 2 illustrates by example an internal struc-
ture of the headphone unit 1A. The pad 5 attached to the
front side of the housing 3 is provided in a ring fashion
in such a manner as to surround a space on a sound
emission side of the speaker unit 2, and forms a closed
acoustic space inward of the pad 5 while pressing the
pad 5 against the user’s ear. In the illustrated example,
the pad 5 includes an ear cushion body 5A and a pad
coupling portion 5B. The pad coupling portion 5B and a

support cover body 11 of the housing 3 are coupled via
a coupling member 5C.
[0019] The housing 3 that houses the speaker unit 2
is configured of a back chamber forming body 10, the
support cover body 11, a rear exterior body 12, a side
exterior body 13, and the like. The back chamber forming
body 10 forms a back chamber 10S on a side opposite
to the sound emission side of the speaker unit 2. In Fig.
2, the internal structure and the wire of the speaker unit
2 are omitted.
[0020] In the housing 3, the back chamber forming
body 10 and the support cover body 11 that supports the
speaker unit 2 are coupled, and the back chamber 10S
is formed on the side opposite to the sound emission side
of the speaker unit 2. In the illustrated example, an out-
side communicating air chamber 10T is formed, separat-
ed by a partition wall 10U, outside the back chamber 10S.
The partition wall 10U is provided with an inner duct 10P.
An outer wall of the back chamber forming body 10 is
provided with an outer duct 10Q that causes the outside
communicating air chamber 10T and the outside to com-
municate with each other. The back chamber 10S com-
municates with the outside of the headphone unit 1A via
the inner duct 10P and the outer duct 10Q. The forms of
their sizes, placements, and the like set the acoustic prop-
erties of the headphone unit 1A.
[0021] The support cover body 11 is provided with a
sound emission portion 11A provided in front of the
speaker unit 2, a pad support portion 11B to which the
pad 5 is attached, a speaker unit support portion 11C
that supports the speaker unit 2, and the like. The pad 5
is attached to the pad support portion 11B in such a man-
ner as to surround the sound emission portion 11A.
[0022] As illustrated in Fig. 3, the housing 3 is provided
with the jack 4 that is electrically connected to the wire
of the speaker unit 2. The housing 3 includes a wall por-
tion 10A that airtightly separates the back chamber 10S
and the surrounding of the jack 4. The wall portion 10A
couples the back chamber forming body 10 and the sup-
port cover body 11 to airtightly isolate the back chamber
10S and the surrounding of the jack 4. The wall portion
10A is integral with an outer edge portion 10B that sur-
rounds the outer edge of the back chamber 10S. In the
illustrated example, a connection terminal portion 4A that
connects the jack 4 and the wire of the speaker unit 2 is
installed outside the wall portion 10A.
[0023] Moreover, the jack 4 provided to the housing 3
is placed in a direction where the longitudinal direction
of the jack 4 is tangent to the outer edge of the housing
3. In the illustrated example, the shape of the outer edge
of the housing 3 is a circle, and the jack 4 is placed,
orienting the longitudinal direction in the tangent direction
of the circular outer edge. Moreover, the jack 4 is so de-
signed that a plug insertion port 4B of the jack 4 is oriented
obliquely downward when the user wears the headphone
unit 1A. The shape of the housing 3 is not only a circle
but may also be, for example, an arc. Moreover, also in
a case of a housing of a square outer shape, the jack 4
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may be placed in such a manner that the longitudinal
direction is tangent to an outer edge of the housing.
[0024] Fig. 4 illustrates a state where the back chamber
forming body 10 is covered with the support cover body
11 that supports the speaker unit 2. The back chamber
forming body 10 and the support cover body 11 are cou-
pled by a coupler such as a screw, causing a coupling
portion 10C of the back chamber forming body 10 and a
coupling portion 11D of the support cover body 11 to
mate with each other.
[0025] In the illustrated example, the wall portion 10A
is formed in such a manner as to surround the jack 4 and
a jack fixing portion 4A. The jack fixing portion 4A has a
function of fixing the jack 4. A coupling portion 11E for
fixing the jack fixing portion 4A to the support cover body
11 is provided near an outer periphery of the support
cover body 11. Although the illustration is omitted, the
wire from the speaker unit 2 is connected to the jack 4
through a hole 15 formed in the support cover body 11.
Moreover, the hole 15 is sealed with an adhesive or the
like after wiring is carried out.
[0026] The headphone 1 including such a headphone
unit 1A is provided with the wall portion 10A between the
back chamber 10S and the jack 4 in the housing 3. Ac-
cordingly, it is possible to prevent air from unintentionally
leaking around the jack 4 from the back chamber 10S.
Consequently, the flow of air between the back chamber
10S and the outside can be restricted only to the dedi-
cated ducts (the inner duct 10P and the outer duct 10Q),
and the acoustic properties of the headphone 1 can be
set to desired properties.
[0027] Moreover, the wall portion 10A is provided to
enable an increase in the airtightness of the outer edge
of the housing 3. Accordingly, it is possible to increase
insulation for sound entering the housing 3, and prevent
noise from reaching the ear through the inside of the
housing 3. Especially, a headphone with a jack has a
structure where a connection of a cable or the like allows
touch noise caused by a touch on the cable to easily
enter the headphone. However, the wall portion 10A is
provided as in the embodiment of the present invention
to separate the surrounding of the jack 4 and the back
chamber 10S. Accordingly, it is possible to effectively
reduce touch noise.
[0028] In the embodiment of the present invention, it
is so designed that the connection terminal portion 4A is
installed outside the wall portion 10A to enable the con-
nection of the wire of the speaker unit 2 drawn out of the
back chamber 10S to the connection terminal portion 4A.
Consequently, it is possible to eliminate the risk of reduc-
ing the airtightness of the back chamber 10S with the
wiring of the speaker unit 2.
[0029] Moreover, in the embodiment of the present in-
vention, the jack 4 provided to the housing 3 is placed in
the direction where the longitudinal direction is tangent
to the outer edge of the housing 3. Accordingly, the sur-
rounding space of the jack 4 including the jack 4 itself or
the jack fixing portion 4A can avoid interfering with the

space to house the speaker unit 2 that is housed in the
housing 3. Consequently, the degree of freedom in the
design of the size and the mounting position of the speak-
er unit 2 can be increased.
[0030] Especially, if the shape of the outer edge of the
housing is a circle, when the longitudinal direction of the
jack is oriented toward the center of the housing, the
shape of the outer diameter is to greatly influence the
space to place the circular speaker unit. As in the em-
bodiment of the present invention, the longitudinal direc-
tion of the jack 4 is oriented in the tangent direction to
the outer edge of the circular housing 3. Accordingly,
space to place the speaker unit 2 can be effectively se-
cured. Moreover, even if the shape of the outer edge of
the housing is not a circle and is, for example, an arc or
square, the jack 4 is placed likewise in such a manner
that the longitudinal direction is tangent to the outer edge
of the housing. Accordingly, a similar effect can be ob-
tained.
[0031] Furthermore, in a case of an on-ear model that
is used pressing the ear cushion body 5A directly against
the auricle (an on-ear type), in other words, if the front
side of the ear cushion body 5A comes into contact with
the auricle of the user of the headphone, the size of the
housing of the on-ear model is usually equal to or smaller
than, the auricle. Accordingly, when the jack 4 having the
wall portion 10A is provided, space to place the speaker
unit 2 is insufficient, which leads to a reduction in the
degree of freedom in design. Even in such a case, it is
possible to effectively secure space to place the speaker
unit 2 by orienting the longitudinal direction of the jack 4
in the tangent direction to the outer edge of the circular
housing 3. It is needless to say that the shape of the
housing of the on-ear model is not restricted to a circle.
Naturally, even if the ear cushion body 5A has a structure
that covers the user’s auricle, the present invention is
effective.
[0032] Next, a description is given of a case where the
headphone 1 according to an embodiment of the present
invention includes a pair of left and right headphone units.
In this case, if each of the left and right headphone units
includes the jack 4 as in the above-mentioned head-
phone unit 1A, the left-right symmetric headphone units
1A are provided to make the sound qualities of the left
side and the right side equal.
[0033] In contrast, if the jack is provided only to one of
the pair of left and right headphone units, the shapes of
the back chambers in the housing are made symmetric
left and right irrespective of the presence or absence of
the jack. Accordingly, the sound qualities of the left side
and the right side can be made equal. At this point in
time, if an attempt is made to provide a dummy jack for
the purpose of causing the shape of the back chamber
of the headphone unit without the jack to match the shape
of the back chamber of the headphone unit with the jack,
there are problems that it is difficult to simulate the com-
plicated shape of the jack by resin molding or the like,
and the cost is increased. Moreover, if a jack equal to
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the headphone unit on a side where the jack is provided
is placed, the shapes and materials of the air chambers
on the left and right sides can be made equal. However,
it becomes a cause of an increase in cost.
[0034] Fig. 5 is a solution to the above-mentioned prob-
lems, and illustrates by example an internal structure of
a housing in a case where, if the headphone 1 includes
a pair of left and right headphone units, only one of the
headphone units is provided with the jack, and the other
headphone unit is not provided with the jack.
[0035] Here, if the structure of the housing 3 of the
headphone unit 1A illustrated in Fig. 3 is the structure of
the left or right side, an internal structure of a housing 30
of the other headphone unit 1B on the left or right side is
illustrated. The housing 30 of the headphone unit 1B il-
lustrated here is not provided with the jack. However, a
dummy wall portion 31A of the same shape as the above-
mentioned wall portion 10A is provided to a back chamber
forming body 31 of the housing 30. Moreover, the back
chamber forming body 31 is provided with an outer edge
portion 31B, a coupling portion 31C, an outer duct 31Q,
a partition wall 31U, and the like of the same shapes as
those of the back chamber forming body 10 of the head-
phone unit 1A. Consequently, a back chamber 31S
formed in the back chamber forming body 31 has the
same shape as the back chamber 10S in the back cham-
ber forming body 10 of the headphone unit 1A. Accord-
ingly, the sound qualities of the left and right headphone
units can be made equal without providing a dummy jack.
[0036] Up to this point the embodiments of the present
invention have been described in detail with reference to
the drawings. However, a specific configuration is not
limited to these embodiments. The present invention also
includes modifications and the like in design within the
scope that does not depart from the gist of the present
invention. Moreover, the above-mentioned embodi-
ments can be combined, using their technologies to each
other, unless a contradiction and a problem arise in the
object, configuration, and the like.

Claims

1. A headphone comprising a headphone unit including
a speaker unit and a housing that houses the speaker
unit, wherein

the housing is provided with a jack that is elec-
trically connected to a wire of the speaker unit,
and
the housing includes a wall portion that airtightly
separates a back chamber placed on a side op-
posite to a sound emission side of the speaker
unit and the surrounding of the jack.

2. The headphone according to claim 1, wherein the
jack is placed in a direction where a longitudinal di-
rection thereof is tangent to an outer edge of the

housing.

3. The headphone according to claim 2, wherein the
shape of the outer edge of the housing is a circle.

4. The headphone according to any of claims 1 to 3,
wherein attached on the sound emission side of the
speaker unit to the housing is an ear cushion body.

5. The headphone according to any of claims 1 to 4,
further comprising:

one of headphone units with the jack, including
the wall portion in the housing; and
the other headphone unit without the jack,
wherein
a housing of the other headphone unit includes
a dummy wall portion of the same shape as the
wall portion.
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