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(54) EARPHONE

(57) The earphone is an earphone including a speak-
er unit configured to electroacoustically transduce an au-
dio signal into a sound wave, and a housing configured
to define an acoustic space on at least one side of a
diaphragm of the speaker unit, the speaker unit being
attached to the inside of the housing. The housing in-
cludes a nozzle portion forming an acoustic path com-
municating with the acoustic space to guide the sound

FIG. 2

wave to the ear canal of the user. The nozzle portion
includes a base member made of a first metal material
and defining an outer shell of the nozzle portion, and a
tubular member of which outer wall surface is fixed to an
inner wall surface of the base member to form the acous-
tic path on the inside and which is made of a second
metal material different from the first metal material.
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Description
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

[0001] The present invention relates to an earphone
attached to a user’s ear to reproduce sound, and specif-
ically relates to an earphone configured such that a re-
produced sound wave outlet is inserted into an ear canal
inlet of a user.

2. DESCRIPTION OF THE RELATED ART

[0002] Headphones and earphones are each config-
ured to apply an audio signal to a speaker unit closely
disposed in contact with a user’s ear, thereby reproduc-
ing sound. There are various forms of the earphone at-
tached to the user’s ear.

[0003] For example, the earphones include an ear-
phone having a relatively-large speaker unit as in a head-
phone and having an ear hook portion configured to at-
tach and place a main unit onto the ear pinna. Moreover,
thereis aninner ear type earphone used such that a main
unit is attached and accommodated on the inside of the
ear pinna and that sound is emitted from a sound emis-
sion surface of the main unit to the ear canal. In addition,
a so-called canal earphone has become widespread,
which is used such that a main unit is attached and ac-
commodated on the inside of the ear pinna and that a
sound cylinder portion protruding from the main unit is,
together with an earpiece attached to the sound cylinder
portion, inserted into the ear canal.

[0004] A smaller speaker unitresults in a higher sound
pressure level and more difficulty in sufficient expansion
of a sound reproduction frequency band for ensuring a
favorable reproduced sound quality. Similar problems
are also caused for the speaker unit of the inner ear type
earphone or the canal earphone attached to the user’'s
ear. Specifically, in the canal earphone configured such
that a reproduced sound wave outlet is inserted into an
ear canal inlet of a user, there are the following problems:
a housing to which the speaker unit is attached is small;
itis difficultto employ the speaker unithaving anecessary
and sufficient sound reproduction capacity and having a
large diaphragm diameter; and the canal earphone is
susceptive to influence of the structure of the housing.
[0005] Japanese Patent No. 5696249 discloses a typ-
ical canal earphone including a housing having an acous-
tic space on the inside and provided with a tubular sound
guide portion protruding from a front surface of the hous-
ing, an ear pad attached to the sound guide portion and
inserted into the ear canal, a frame provided with a first
air hole and provided in the housing to divide the acoustic
space into a first acoustic space and a second acoustic
space, an electricity/sound wave conversion portion con-
figured to covert an electric signal into a first sound wave
to output the first sound wave to the sound guide portion,
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and a sound pressure adjustment portion attached to the
frame. The sound pressure adjustment portion includes
a third acoustic space communicating with the first air
hole, a tubular second air hole communicating with the
second and third acoustic spaces, and a first acoustic
resistor inserted into the second air hole and configured
to reduce a sound pressure with a predetermined fre-
quency band by adjustment of such an insertion position.
[0006] Further, JP-A-2008-48303 discloses an attach-
ment provided on a speaker side of a typical inner ear
type electroacoustic transducing device. Such an attach-
ment is made of at least two or more flexible materials
with different degrees of hardness and/or different den-
sities, and includes an ear insertion portion at least
acoustically linked to a transducer configured to perform
electroacoustic conversion. The ear insertion portion is
provided with a sound passing hole configured to transmit
acoustic output from the transducer to the inside of the
ear. Such a document describes that an inner wall made
of a higher-hardness and/or higher-density metal than
those of the flexible materials is formed around the sound
passing hole of the ear insertion portion and that the metal
includes Ti, Al, Au, Pt, brass, or a combination thereof.
However, a specific structure for the case of using plural
types of metal is not clearly described, and the typical
technique is insufficient for realizing both of improvement
of a reproduced sound quality of the earphone and man-
ufacturing cost reduction.

SUMMARY OF THE INVENTION

[0007] The present invention has been made to solve
the above-described problems of the typical technique.
An object of the present invention relates to an earphone
configured such that a reproduced sound wave outlet is
inserted into an ear canal inlet of a user, and is to provide
an earphone configured so that both of improvement of
a reproduced sound quality and manufacturing cost re-
duction can be realized for natural preferable sound re-
production.

[0008] The earphone ofthe presentinventionis an ear-
phone including a speaker unit configured to electroa-
coustically transduce an audio signal into a sound wave,
and a housing configured to define an acoustic space on
at least one side of a diaphragm of the speaker unit, the
speaker unit being attached to the inside of the housing.
The housing includes a nozzle portion forming an acous-
tic path communicating with the acoustic space to guide
the sound wave to an ear canal of a user. The nozzle
portion includes a base member made of a first metal
material and defining an outer shell of the nozzle portion,
and a tubular member of which outer wall surface is fixed
to an inner wall surface of the base member to form the
acoustic path ontheinside and which is made of asecond
metal material different from the first metal material.
[0009] Preferably, in the earphone of the present in-
vention, the inner wall surface of the base member and
the outer wall surface of the tubular member are fixed
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together through an adhesive layer.

[0010] Preferably, in the earphone of the present in-
vention, the innerwall surface of the base memberand/or
the outer wall surface of the tubular member has a groove
formed in a direction along the acoustic path such that
an adhesive forming the adhesive layer is accumulated
in the groove.

[0011] Preferably, in the earphone of the present in-
vention, the nozzle portion further includes, at an opening
end portion of the tubular member, a protection member
exhibiting air permeability, and a peripheral portion of the
protection member is fixed with the protection member
being sandwiched between the base member and the
tubular member.

[0012] Preferably, in the earphone of the present in-
vention, two different materials are, as the first metal ma-
terial forming the base member and the second metal
material forming the tubular member, selected from any
of aluminum alloy, copper alloy, zinc alloy, titanium alloy,
magnesium alloy, and iron alloy.

[0013] Preferably, in the earphone of the present in-
vention, the first metal material forming the base member
is the aluminum alloy, and the second metal material
forming the tubular member is oudou (in Japanese) or
brass.

[0014] Preferably, in the earphone of the present in-
vention, the housing further includes a cord connection
portion configured to connect a cord to the speaker unit,
the audio signal being supplied via the cord.

[0015] Preferably, in the earphone of the present in-
vention, the housing further includes, at a tip end of the
nozzle portion, an earpiece attachment portion to which
an earpiece is attached, the earpiece being to be inserted
into the ear canal of the user, and the earphone further
includes the earpiece attached to the earpiece attach-
ment portion.

[0016] Hereinafter, features of the present invention
will be described.

[0017] The earphone of the present invention includes
the speaker unit configured to electroacoustically trans-
duce the audio signal into the sound wave, and the hous-
ing configured to define the acoustic space on at least
one side of the diaphragm of the speaker unit, the speak-
er unit being attached to the inside of the housing. The
housing includes the nozzle portion forming the acoustic
path communicating with the acoustic space to guide the
sound wave to the ear canal of the user. Thus, the canal
earphone can be realized such that the earpiece closely
contacts the ear canal as long as the housing further
includes the cord connection portion configured to con-
nect the cord configured to supply the audio signal to the
speaker unit and the nozzle portion of the housing further
includes the earpiece attachment portion to which the
earpiece to be inserted into the ear canal of the user is
attached.

[0018] The nozzle portion of the housing of the ear-
phone includes the base member made of the first metal
material and defining the outer shell of the nozzle portion,
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and the tubular member (may be provided with a slit) of
which outer wall surface is fixed to the inner wall surface
of the base member to form the acoustic path on the
inside and which is made of the second metal material
different from the first metal material. The inner wall sur-
face of the base member and the outer wall surface of
the tubular member are preferably fixed together through
the adhesive layer. That s, since the nozzle portion form-
ing the acoustic path of the earphone is formed in such
a manner that two types of metal with different vibration
modes are joined together, vibration from the speaker
unit can be significantly attenuated by friction heat and
the adhesive layer between the inner wall surface of the
base member and the outer wall surface of the tubular
member. As a result, even in the canal earphone, vibra-
tion at the nozzle portion is properly reduced, and, e.g.,
occurrence of sound accompanied by vibration of the
housing is reduced. Thus, natural preferable sound re-
production can be realized.

[0019] Preferably, for forming the nozzle portion by
joining of two types of metal with different vibration
modes, the inner wall surface of the base member and/or
the outer wall surface of the tubular member may have,
in the earphone, the groove formed in the direction along
the acoustic path such that the adhesive forming the ad-
hesive layer is accumulated in the groove. In the case of
inserting and bonding the tubular member in the base
member, defects such as closing of the acoustic path
due to the adhesive can be prevented, and the adhesive
layer providing adhesive force can be formed. Note that
in the case of forming the slit at the tubular member, the
tubular member can be inserted into an inner wall surface
side of the base member with the outer diameter of the
tubular member being decreased, and therefore, bond-
ing can be made with a double-sided tape being attached
to the outer wall surface of the tubular member.

[0020] Moreover, in the earphone, the nozzle portion
further includes, at the opening end portion of the tubular
member, the protection member exhibiting air permea-
bility, and the peripheral portion of the protection member
is fixed with the protection member being sandwiched
between the base member and the tubular member. This
realizes the structure in which two types of metal are
joined together to form the acoustic path while preventing
defects such as closing or narrowing of the second
acoustic path due to entrance of a foreign substance into
the tubular member through the opening end portion
thereof.

[0021] In a case where two different materials are, as
the first metal material forming the base member and the
second metal material forming the tubular member, se-
lected from any of the aluminum alloy, the copper alloy,
the zinc alloy, the titanium alloy, the magnesium alloy,
and the iron alloy, occurrence of sound or the like ac-
companied by vibration of the nozzle portion of the hous-
ing can be specifically reduced in the earphone. Specif-
ically, in a case where the first metal material forming the
base member is the aluminum alloy and the second metal
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material forming the tubular member is oudou or brass,
occurrence of sound or the like accompanied by vibration
is effectively reduced with a relatively-low manufacturing
cost, and natural preferable sound reproduction can be
realized.

[0022] The earphone of the present invention relates
to an earphone configured such that a reproduced sound
wave outlet is inserted into an ear canal inlet of a user,
and is configured so that both of improvement of a re-
produced sound quality and manufacturing cost reduc-
tion can be realized for natural preferable sound repro-
duction.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Fig. 1 is a view for describing an earphone of a pre-
ferred embodiment;

Fig. 2 is a view for describing an internal structure
of the earphone of the preferred embodiment;

Fig. 3(includes 3(a) to 3(d)) are views for describing
the internal structure of the earphone of the preferred
embodiment; and

Fig. 4 is a graph for describing vibration attenuation
properties of a member forming a housing of the ear-
phone of the preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0024] Hereinafter, an earphone of a preferred embod-
iment of the present invention will be described. Howev-
er, the presentinvention is not limited to such an embod-
iment.

[0025] Figs.1to 3are views fordescribinganearphone
1 of the preferred embodiment of the present invention.
Specifically, Fig. 1 is a perspective view of the earphone
1 attached to one ear of a user. Moreover, Fig. 2 is a
sectional view for describing an internal structure of the
earphone 1. Further, Fig.3 (includes 3(a) to 3(d)) are sec-
tional views of a base member 11 and a nozzle member
13. Note that other structures of the earphone 1 not nec-
essarily described regarding to the present invention will
not be shown in the figures, and will not be described
later.

[0026] The earphone 1 of the present embodiment is
a canal earphone configured such that a reproduced
sound wave outlet is inserted into an ear canal hole of
the ear pinna of the user. The earphone 1 includes, for
stereo reproduction, substantially symmetrical ear-
phones attached respectively to the right and left ears of
the user. The structure of the earphone 1 corresponding
to one ear will be described below. Needless to say, the
form of the earphone 1 is not limited to the case of the
present embodiment.

[0027] Theearphone 1isconfigured suchthat a speak-
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er unit 3 configured to receive an audio signal supplied
via a cord 5 to reproduce sound is attached to a housing
2 of the earphone 1. The speaker unit 3 is an electrody-
namic electroacoustic transducer including a magnetic
circuit with a magnetic gap and configured to vibrate a
diaphragm coupled to a voice coil inserted into the mag-
netic gap, the audio signal being supplied to the voice
coil. The speaker unit 3 emits sound waves to front and
back sides of the (not-shown) diaphragm, the sound
waves being in an opposite phase relationship. Thus, the
housing 2 needs to be attached to the speaker unit 3
such that one side of the diaphragm of the speaker unit
3 is separated from the other side.

[0028] The housing 2 of the present embodiment can
be attached to the speaker unit 3 having a diameter cor-
responding to the size of the ear canal hole of the ear
pinna of the user. The housing 2 includes a substantially
cylindrical base member 11 having a nozzle portion, and
the housing member 12 coupled to a back side of the
base member 11 to form a cavity. The base member 11
and the housing member 12 of the housing 2 define an
acoustic space 17 on the front side of the diaphragm of
the speaker unit 3, and form an acoustic space 18 sep-
arated from the acoustic space 17 on the back side on
which the magnetic circuit of the speaker unit 3 is present.
[0029] The base member 11 is made of a metal mate-
rial includes aluminium, and includes a speaker unit at-
tachment portion at which the speaker unit 3 is attached
to an inner wall portion. An outer-diameter frame of the
speaker unit 3 has outer dimensions substantially match-
ing with the inner-diameter dimensions of the speaker
unit attachment portion of the substantially cylindrical
base member 11. The base member 11 includes the noz-
zle portion 11a formed thinner on a tip end side than the
speaker unit attachment portion such that the base mem-
ber 11 is inserted into the ear canal hole of the ear pinna
of the user. The nozzle portion 11a forms, on the inside
thereof, an acoustic path communicating with the acous-
tic space 17 to guide a sound wave to the ear cannel of
the user.

[0030] The tubular nozzle member 13 made of a brass
material is attached to the inside of the nozzle portion
11a of the base member 11. An outer wall surface of the
nozzle member 13 is fixed to an inner wall surface of the
nozzle portion 11a of the base member 11, thereby form-
ing the above-described acoustic path on the inside. A
lock portion 11b of which inner-diameter dimension is
smaller than the outer dimension of the nozzle member
13 is provided at an end portion of the nozzle portion 11a
of the base member 11.

[0031] Thus, the nozzle member 13 is inserted into the
nozzle portion 11a from the inside on which the diameter
of the base member 11 defining the acoustic space 17
is large. Note that a protection net 14 as a protection
member exhibiting air permeability is attached to an
opening end portion of the nozzle portion 11a. The pro-
tection net 14 prevents defects such as closing of the
acoustic path due to entrance of a foreign substance into
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the nozzle portion 11a through the opening end portion
thereof. The protection net 14 is fixed with the protection
net 14 being sandwiched between the lock portion 11b
of the base member 11 and an end surface 13b of the
nozzle member 13.

[0032] An inner wall surface of the base member 11
and the outer wall surface of the nozzle member 13 are
fixed together through an adhesive layer formed of an
adhesive. For example, a rubber-based adhesive, an
acrylic-based adhesive, a silicon-based adhesive, a
butyl-based adhesive, or a double-sided tape containing
these adhesives can be used as the adhesive. Grooves
11¢, 13c along the acoustic path are formed respectively
at the inner wall surface of the nozzle portion 11a of the
base member 11 and the outer wall surface of the nozzle
member 13. Thus, in a case where there is an extra ad-
hesive for forming the adhesive layer between the inner
wall surface of the base member 11 and the outer wall
surface of the nozzle member 13, such an adhesive can
be accumulated without overflowing to the outside, lead-
ing to firm bonding and fixing.

[0033] The nozzle member 13 may be a tubular body
formed in such a manner that a strip-shaped brass ma-
terial is rounded in a tubular shape. In this case, a slit is
axially formed at the nozzle member 13, and therefore,
there is an advantage that the tubular nozzle member 13
can be inserted with the diameter of the nozzle member
13 being temporarily decreased upon attachment to the
inner wall surface of the nozzle portion 11a of the base
member 11. The length of the nozzle member 13 may
be a length corresponding to the length of the nozzle
portion 11a, but is not necessarily coincident with the
length of the nozzle portion 11a. The length of the nozzle
member 13 may be longer or shorter than that of the
nozzle portion 11a.

[0034] Anearpiece attachmentportion to which an ear-
piece 6 is attached is formed on an outer peripheral sur-
face of the nozzle portion 11a of the base member 11.
With attachment of the shade-shaped earpiece 6 exhib-
iting elasticity, the canal earphone can be realized such
that the earpiece 6 closely contacts the ear canal hole.
The earpiece 6 allows the user to stably attach the ear-
phone 1 to the ear pinna.

[0035] Meanwhile, the housing member 12 defines the
acoustic space 18 formed separately from the acoustic
space 17. The housing member 12 is made of a metal
material or a resin material, and a cord bush 4 configured
to fix the cord 5 is coupled to the housing member 12,
the audio signal being supplied to the speaker unit 3
through the cord 5.

[0036] The cord bush 4 is made of a soft rubber mate-
rial to contain the cord 5, and one side of the cord bush
4 is attached to an attachment hole of the housing mem-
ber 12. In the case of the earphone 1 configured such
that a jack for plug connection is provided at the housing
2, the housing member 12 may include, as a cord con-
nection portion for connecting the cord 5 configured to
supply the audio signal to the speaker unit 3, a jack into
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which a plug at a tip end of the cord 5 is inserted, instead
of the cord bush 4.

[0037] The material of the memberforming the housing
2 influences a reproduced sound quality of the earphone
1. Note that the base member 11 forming the housing 2
includes the nozzle portion 11a to be inserted into an
external ear hole of the user, and therefore, the influence
of such a material on the reproduced sound quality is
relatively greater as compared to the housing member
12. Thus, vibration of the nozzle portion 11a of the base
member 11 due to vibration caused at the speaker unit
3 is preferably reduced.

[0038] Fig. 4 is a graph for describing vibration atten-
uation properties of the member forming the housing 2
of the earphone 1 of the presentembodimentand a mem-
ber forming a housing 2 of an earphone 10 of a compar-
ative example. For the vibration attenuation properties
of the member, a test piece in a predetermined plate
shape is vibrated by an impact hammer, and then, an
acceleration at a predetermined position of the test piece
is measured by an acceleration pickup. The horizontal
axis indicates an elapsed time after vibration, and the
vertical axis indicates a normalized acceleration value.
[0039] The test piece equivalent to the earphone 1 of
the present embodiment is configured such that an alu-
minum plate material and a oudou plate material, i.e., a
brass plate material, are bonded together with a double-
sided tape. On the other hand, the test piece equivalent
to the earphone 10 of the comparative example includes
only an aluminum plate material. The results show that
inthe case of the earphone 1 of the present embodiment,
vibration of the base member 11 of the housing 2 includ-
ing the brass nozzle member 13 is attenuated and returns
tonormalin a much shorter time as compared to the case
of the earphone 10 of the comparative example. On the
other hand, vibration with a natural resonant frequency
continues longer in the case of the earphone 10 of the
comparative example.

[0040] In the housing 2 of the earphone 1, the repro-
duced sound quality of the earphone changes depending
on the presence or absence of the nozzle member 13.
The case of the (not-shown) earphone 10 of the compar-
ative example is equivalent to the case of not including
the nozzle member 13 in the nozzle portion 11a of the
base member 11 in the housing 2 of the earphone 1 of
the present embodiment. Thus, Fig. 4 shows features
and effects of the brass nozzle member 13 in the canal
earphone 1.

[0041] That is, in the case of the earphone 1 of the
present embodiment, sound accompanied by vibration
of the nozzle member 11 of the housing 2 is less caused
as compared to the case of the earphone 10 of the com-
parative example, and therefore, a reproduced sound ar-
ticulation can be improved. In a case where different met-
al materials are used for multiple members forming the
housing 2, it is most preferred that the material of the
nozzle portion to be inserted into an ear canal inlet and
the material of the nozzle member 13 to be inserted into
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the nozzle portion are different from each other. The ca-
nal earphone 1 configured such that the reproduced
sound wave outlet is inserted into an ear canal inlet of
the user can realize more natural preferable sound re-
production as compared to the earphone 10 of the com-
parative example.

[0042] Specifically ina case where the nozzle member
13 is made of a oudou material or a brass material, e.g.,
occurrence of sound accompanied by vibration is effec-
tively reduced with a relatively-low manufacturing cost,
and natural preferable sound reproduction can be real-
ized. Note that the nozzle member 13 is not necessarily
made of the oudou material or the brass material as long
as the material of the nozzle member 13 is different from
an aluminum material forming the base member 11. Note
that the base member 11 and the nozzle member 13 may
be a combination of different metal materials.

[0043] Forexample,in a case where the base member
11 is made of the aluminum material, e.g., titanium, mag-
nesium alloy, zinc alloy, an iron material, a steel material,
or a stainless material can be, in addition to the oudou
material or the brass material, employed for the nozzle
member 13. Alternatively, the materials of the base mem-
ber 11 and the nozzle member 13 may be interchanged
as long as the metal materials forming these two mem-
bers are different from each other. For example, occur-
rence of sound accompanied by vibration of the nozzle
portion 11a of the housing 2 can be reduced.

[0044] Note that the inner wall surface of the base
member 11 and the outer wall surface of the nozzle mem-
ber 13 are, as described above, preferably fixed together
through the adhesive layer. Two types of metal with dif-
ferent vibration modes are joined together as the base
member 11 and the nozzle member 13. Thus, in a case
where each of these members vibrates in association
with vibration from the speaker unit 3, even when friction
is caused between these members, such vibration can
be significantly attenuated by the adhesive layer formed
between the members. As a result, in the canal earphone
1 of the present embodiment, vibration at the nozzle por-
tion 11a can be properly reduced. Consequently, occur-
rence of sound or the like accompanied by vibration of
the housing 2 is reduced, and therefore, natural prefer-
able sound reproduction can be realized.

[0045] The earphone of the present invention is not
limited to the canal earphone as illustrated in the figures,
and may be an earphone further including another ear
hook portion. Moreover, the present invention is not lim-
ited to the earphone, and overhead earphones may be
configured such that earphones corresponding respec-
tively to the right and left ears are coupled together
through a headband. The earphone is not limited to ster-
eo reproduction and multichannel surround reproduction
for home use, and is also applicable to in-vehicle audio
equipment and sound reproduction facilities such as
movie theaters.
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Claims
1. An earphone comprising:

a speaker unit configured to electroacoustically
transduce an audio signal into a sound wave;
and

a housing configured to define an acoustic
space on at least one side of a diaphragm of the
speaker unit, the speaker unit being attached to
an inside of the housing,

wherein the housing includes a nozzle portion
forming an acoustic path communicating with
the acoustic space to guide the sound wave to
an ear canal of a user, and

the nozzle portion includes

a base member made of a first metal mate-
rial and defining an outer shell of the nozzle
portion, and

a tubular member of which outer wall sur-
face is fixed to an inner wall surface of the
base member to form the acoustic path on
the inside and which is made of a second
metal material different from the first metal
material.

2. The earphone according to claim 1, wherein

the inner wall surface of the base member and
the outer wall surface of the tubular member are
fixed together through an adhesive layer.

3. The earphone according to claim 2, wherein

theinner wall surface of the base member and/or
the outer wall surface of the tubular member has
agroove formed in a direction along the acoustic
path such thatan adhesive forming the adhesive
layer is accumulated in the groove.

4. The earphone according to any one of claims 1 to 3,
wherein

the nozzle portion furtherincludes, atan opening
end portion of the tubular member, a protection
member exhibiting air permeability, and

a peripheral portion of the protection member is
fixed with the protection member being sand-
wiched between the base member and the tu-
bular member.

5. The earphone according to any one of claims 1 to 4,
wherein

two different materials are, as the first metal ma-
terial forming the base member and the second
metal material forming the tubular member, se-
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lected from any of aluminum alloy, copper alloy,
zinc alloy, titanium alloy, magnesium alloy, and
iron alloy.

The earphone according to any one of claims 1to 5, 9%
wherein

the first metal material forming the base member

is the aluminum alloy, and the second metal ma-
terial forming the tubular member is oudou or 170
brass.

The earphone according to any one of claims 1 to 6,
wherein

15
the housing further includes a cord connection
portion configured to connect a cord, the acous-
tic signal being supplied to the speaker unit
through the cord.

20

The earphone according to any one of claims 1to 7,
wherein

the housing further includes, at a tip end of the
nozzle portion, an earpiece attachment portion 25
to which an earpiece is attached, the earpiece
being to be inserted into the ear canal of the
user, and

the earphone further includes the earpiece at-
tached to the earpiece attachment portion. 30
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FIG. 1

FIG. 2
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