EP 3 125 572 A1

(1 9) Europdisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(11) EP 3125 572 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
01.02.2017 Bulletin 2017/05

(21) Application number: 14887201.3

(22) Date of filing: 28.03.2014

(51) IntClL:
HO4R 1/10 (2006.07)

(86) International application number:
PCT/JP2014/059363

(87) International publication number:
WO 2015/145775 (01.10.2015 Gazette 2015/39)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Pioneer DJ Corporation
Yokohama-shi, Kanagawa 220-0012 (JP)

(72) Inventor: SHIRATA, Atsushi
Tendo-shi
Yamagata 994-8585 (JP)

(74) Representative: Gille Hrabal
Brucknerstrasse 20
40593 Diisseldorf (DE)

(54) HEADPHONE DEVICE

(57)  An object of the invention is to solve a problem
that a cable exposed to an outside of a sound-emitting
unit is tangled in fingers. In order to achieve the object,
aheadphone (1) includes: a sound-emitting unit (2) hous-
ing a speaker (48) having a diaphragm (49); and a cable
unit (43) configured to transmit an electric signal to the
speaker. The cable unit detachable from the sound-emit-
ting unit is inserted in the sound-emitting unit from a bot-
tom of the sound-emitting unit, disposed at an axially out-
er side than the diaphragm in a sound radiation direction
of the diaphragm within the sound-emitting unit, and
pulled from a top of the sound-emitting unit to an outside
of the sound-emitting unit.

FIG.3

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 125 572 A1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to a headphone
including a sound-emitting unit.

BACKGROUND ART

[0002] For instance, Patent Literature 1 discloses a
headphone provided with a single sided cord (not
shown). In this headphone, an input cord (cable) to be
connected to a headphone connection terminal of an au-
dio device is drawn downward from a headphone body
(sound-emitting unit) on a left side and fixed to a bottom
of the headphone body on the left side.

[0003] An input cord to an electroacoustic transducer
within a headphone body on a right side passes through
an inside of a headband and is collected together with
the input cord to an electroacoustic transducer within the
headphone body on the left side. Since the input cords
are collectively drawn from one of the headphone body,
wiring of the cords is simple.

[0004] Fig. 1 is a view illustrating an exemplary em-
bodiment of a typical headphone. In a headphone 35, a
cable 36 is detachably fixed to a holder 39 on an outer
surface (a surface remote from ears of a user) 38a of a
casing 38 of a sound-emitting unit 37. The user can re-
place the cable 36 with a new cable after removing a
screw 39a of the holder 39.

[0005] For instance, Patent Literature 2 discloses a
headphone (not shown) including an arm of a sound-
emitting unit, the arm rotatable with respect to a band.
The arms of both of right and left channels are rotatable
with respect to the band, for instance, in a front-back
direction of a head of the user.

[0006] This headphone includes: a pair of press por-
tions connected to respective ends of the band; and sup-
port arms each having one end connected to one of the
press portions and the other end connected to a speaker
and configured to support the speakerin a predetermined
position. The support arms are rotatable, for instance, in
a front-back direction of a temporal region, around an
axial line in a right-left direction orthogonal to a contact
surface between the press portion and the temporal re-
gion of the user.

CITATION LIST
PATENT LITERATURE(S)
[0007]
Patent Literature 1: JP-A-2005-295461

Patent Literature 2: JP-A-2013-172371
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SUMMARY OF THE INVENTION
PROBLEM(S) TO BE SOLVED BY THE INVENTION

[0008] In the headphone as disclosed, for instance, in
Patent Literature 1 and other general headphones, the
most common cause of failures is a failure of a cable for
transmitting an audio signal to the speaker in the sound-
emitting unit. Since the cable is generally fixed to the
sound-emitting unit, it is difficult for the user to replace
the cable with a new one. In contrast, the headphone 35
shown in Fig. 1 solves this problem.

[0009] However, in the headphone 35 of Fig. 1 (re-
ferred to as a first related art), the cable 36 is extensively
exposed to an outer side (a side remote from a head of
the user) of an arm 41 connecting the sound-emitting unit
37 and a headband 40. Accordingly, when the head-
phone 35 is used by a DJ (disc jockey) and the like (user)
who frequently change an attachment state of the sound-
emitting unit 37 to his/her head, the cable 36 may be
tangled in his/her fingers or the like, and, when the cable
36 is frequently or strongly tangled in his/her fingers or
the like, the cable 36 may be broken.

[0010] Moreover, since the holder 39 of the cable
projects from an outer surface 38a of the sound-emitting
unit 37, the user may have an uncomfortable feeling on
his/her palm, which may cause a difficulty in DJ perform-
ance and the like.

[0011] Moreover, in the headphone as disclosed in
Patent Literature 2 and similar headphones, for instance,
when a typical headphone is used by a DJ (disc jockey)
and the like, the DJ (user) occasionally dynamically uses
the headphone. For instance, the DJ listens to sounds
only from one of right and left channels of the headphone
while the sound-emitting unit of the other of the right and
left channels is kept rotated (swung), for instance, in the
front-back direction in order that the DJ listens to sounds
in a hall such as adancing hall and a party site. [tdepends
on the DJ (user) which of the sound-emitting units of the
right and left channels is rotated or which of the sound-
emitting units of the right and left channels is not rotated.
It should be noted that the "channel" means a transmis-
sion path of, for instance, an audio signal.

[0012] Moreover, for instance, when a user other than
the DJ statically uses the headphone for a general pur-
pose such as listening to music motionlessly, it is some-
time suitable that the sound-emitting units of both chan-
nels are unrotatable.

[0013] However,the headphone as disclosed in Patent
Literature 2 and similar headphones (referred as a sec-
ond related art) sometimes cannot meet the above de-
mand properly. Specifically, for instance, when the DJ
(user) conducts an operation (DJ performance) with one
ear put on a first one of the sound-emitting units of the
headphone while a second one of the sound-emitting
units is rotationally moved from the other ear, for in-
stance, the first sound-emitting unit put on the ear is un-
intentionally rotated to cause the DJ (user) to miss his/her
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playing music or a band is unintentionally rotated with
respect to the first sound-emitting unit to cause the band
to drop off the head of the DJ (user), which may hamper
the DJ (user) to concentrate on the performance.
[0014] Moreover, when the user wants to listen to mu-
sic motionlessly, one or both of the sound-emitting units
put on both ears are unintentionally rotated with respect
to the band, or when the band is unintentionally rotated
with respect to both the sound-emitting units, the band
may drop off the head of the user, which may hamper
the user to concentrate on listening to music.

[0015] A problem to be solved by the invention is ex-
emplarily the above problem occurring in the first related
art as described above, specifically, that the cable ex-
posed to the outside of the sound-emitting units tangles
in fingers of the user or the cable holder exposed to the
outside of the sound-emitting units causes an uncomfort-
able feeling on the user’s palm. Moreover, another prob-
lem to be solved by the invention is exemplarily the above
problem occurring in the second related art as described
above, specifically, that the sound-emitting unit may be
unintentionally rotated against the user’s will together
with the arm with respect to the headband.

MEANS FOR SOLVING THE PROBLEM(S)

[0016] Accordingto an aspectof the invention, a head-
phone includes: a sound-emitting unit housing a speaker
having a diaphragm; and a cable unit configured to trans-
mit an electric signal to the speaker, in which the cable
unit detachable from the sound-emitting unit is inserted
in the sound-emitting unit from a bottom of the sound-
emitting unit, disposed radially outside relative to the di-
aphragm in a sound radiation direction of the diaphragm
inside the sound-emitting unit, and pulled from a top of
the sound-emitting unit to an outside of the sound-emit-
ting unit.

[0017] According to another aspect of the invention, a
headphone includes: an arm connecting a sound-emit-
ting unit to a headband; a rotary mechanism configured
to rotate the arm with respect to the headband in a radial
direction of the sound-emitting unit; and a controller pro-
vided to the rotary mechanism and configured to avoid
the arm from being rotated.

BRIEF DESCRIPTION OF DRAWING(S)
[0018]

Fig. 1 illustrates an exemplary embodiment of a typ-
ical headphone.

Fig. 2 is an overall view illustrating a structure of a
first sound-emitting unit of a headphone in Example
1 in a first exemplary embodiment of the invention.
Fig. 3 illustrates the first sound-emitting unit in which
an ear pad is unfixed.

Fig. 4 illustrates the first sound-emitting unit in which
the ear pad and a cable unit are unfixed.
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Fig. 5 illustrates the ear pad unfixed from the first
sound-emitting unitin a reversed state so that a back
side of the ear pad can be seen.

Fig. 6 is an enlarged view illustrating a front side of
a C portion in Fig. 3.

Fig. 7 is a cross sectional view on arrows D-D in Fig.
6.

Fig. 8 is an overall view illustrating a headphone in
Example 1 in a second exemplary embodiment of
the invention.

Fig. 9 is an enlarged view illustrating a relevant part
of the headphone in Example 1.

Fig. 10 is a schematic cross-sectional view on arrows
A-Ain Fig. 9.

Fig. 11(a) and 11(b) are cross-sectional views each
illustrating a relevant part of the headphone in Ex-
ample 2.

Fig. 12 is across-sectional view illustrating a relevant
part of the headphone in Example 3.

Fig. 13(a) is a cross-sectional view illustrating a rel-
evant part of the headphone in Example 4. Fig. 13(b)
is a cross-sectional view illustrating a relevant part
of the headphone in Example 5.

Fig. 14 is across-sectional view illustrating a relevant
part of the headphone in Example 7.

Fig. 15 is a perspective view illustrating a relevant
part of the headphone in Example 8.

Fig. 16 is a cross-sectional view illustrating a relevant
part of the headphone in Example 9.

DESCRIPTION OF EMBODIMENT(S)

[0019] A first exemplary embodiment of the invention
will be described below.

[0020] A headphone according to the first exemplary
embodiment of the invention includes: a sound-emitting
unit housing a speaker having a diaphragm; and a cable
unit configured to transmit an electric signal to the speak-
er, in which the cable unit detachable from the sound-
emitting unit is inserted in the sound-emitting unit from a
bottom of the sound-emitting unit with respect to the
headphone attached to ears of a user in an upright pos-
ture, disposed radially outside relative to the diaphragm
in a sound radiation direction of the diaphragm within the
sound-emitting unit, and pulled from a top of the sound-
emitting unit to an outside of the sound-emitting unit.
[0021] With this arrangement, since the cable unit is
housed inside the sound-emitting unit, such disadvan-
tages of a typical cable-detachable headphone that the
cable exposed to the outside of the sound-emitting unit
istangledinfingers ofthe user oracable holder projecting
to the outside of the sound-emitting unit causes an un-
comfortable feeling on the user's palm can be solved.
Since the cable unit is disposed radially outside relative
to the diaphragm within the sound-emitting unit, the cable
unit does not obstruct sound radiation by the diaphragm.
[0022] The headphone further includes: a connector
provided on the top of the sound-emitting unit and elec-
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trically connected to the speaker (hereinafter, referred to
as a sound-emitting-unit-side connector); and a connec-
tor provided at an end of the cable unit pulled out from
the top of the sound-emitting unit and electrically con-
nected to the sound-emitting-unit-side connector (here-
inafter, referred to as a cable-side connector).

[0023] With this arrangement, since the cable unit is
connected to the speaker inside the sound-emitting unit
through the cable-side connector and the sound-emit-
ting-unit-side connector, the cable is easily replaceable
by plugging or unplugging the cable-side connector in or
from the sound-emitting-unit-side connector.

[0024] The headphone still further includes: an arm
connecting the sound-emitting unit to the headband, in
which the sound-emitting-unit-side connector and the ca-
ble-side connector connected to the sound-emitting-unit-
side connector are disposed at an inner side than the
arm with respect to the user with the sound-emitting unit
attached to his/her ears.

[0025] With this arrangement, since the cable-side
connector connected to the sound-emitting-unit-side
connector is hidden behind the arm, fingers and the like
of the user are unlikely to interfere with the cable-side
connector, so that an accidental unplugging of the cable-
side connector and deformation and the like of the cable-
side connector caused by being caught by the fingers
and the like can be prevented.

[0026] Moreover, the sound-emitting-unit-side con-
nector and the cable-side connector connected to the
sound-emitting-unit-side connector are disposed at a
more rear side than the arm with respect to the user in
an upright posture with the sound-emitting units attached
to ears of the user.

[0027] With this arrangement, for instance, interfer-
ence between the arm and the cable-side connector pro-
jecting from the sound-emitting-unit-side connector is
prevented and the user can ergonomically easily hold
the sound-emitting unit.

[0028] The cable unit pulled out from the top of the
sound-emitting unit is disposed at an inner side than the
arm with respect to the user with the sound-emitting unit
attached to his/her ears.

[0029] With this arrangement, since the cable unit
pulled out from the top of the sound-emitting unit is dis-
posed to be hidden behind the arm, the cable is kept from
touching or tangling with the fingers of the user.

[0030] Moreover, the sound-emitting unit includes a
groove in which the cable unit is disposed.

[0031] With this arrangement, since the cable unit is
housed in the groove, rattling and the like of a cable(s)
within the sound-emitting unit can be prevented. Moreo-
ver, a projecting length of the cable unit from the sound-
emitting unit can be determined constant by housing a
constant length of the cable unit along the groove.
[0032] Moreover, the cable unit includes a plurality of
cables, in which the plurality of cables are juxtaposed in
the groove in a depth direction of the groove, and a first
cable of the plurality of cables is disposed close to the
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speaker in the groove and a second cable of the plurality
of cables is disposed remote from the speaker.

[0033] With this arrangement, since two cables are
overlaid on each other not in a radial direction of the
sound-emitting unit but in an axial direction thereof (i.e.,
a depth direction of the groove), a cross-section area
(i.e., outer diameter) of the sound-emitting unit in the ra-
dial direction can be made small and compact. The first
cable of the two cables is disposed at a deeper side of
the groove while the second cable thereof is disposed at
a shallower side of the groove. For instance, the first ca-
ble can be connected to the speaker of a closer one of
the sound-emitting units while the second cable can be
connected to the speaker of a remote one of the sound-
emitting units.

[0034] Moreover, the groove is covered with a cushion
member.
[0035] With this arrangement, since the groove is

shielded by the sound-emitting unit, removal of the cable
unit from the groove can be prevented.

[0036] The cable unit includes a block, and the block
is screwed into a recess continuous to the groove in the
sound-emitting unit to be fixed.

[0037] With this arrangement, the cable unit is fixed in
the groove by the screwed block. Even when the cable
unit led out from the sound-emitting unit is pulled or the
like, the cable is not displaced outward from the sound-
emitting unit, so that the length of the cable outside the
sound-emitting unit is constant.

[0038] The sound-emitting unit includes a casing and
an ear pad detachable from the casing, in which the
groove is provided on a wall to be exposed near the cas-
ing when the ear pad is removed.

[0039] With this arrangement, the cable can be easily
replaced by removing the ear pad from the sound-emit-
ting unit, releasing the cable unit from the groove on the
wall exposed near the casing, attaching a new cable unit
into the groove, and again attaching the ear pad to the
sound-emitting unit.

[0040] A second exemplary embodiment of the inven-
tion will be described below.

[0041] According to the second exemplary embodi-
ment of the invention, a headphone includes: a sound-
emitting unit; a headband; an arm connecting the sound-
emitting unit to the headband; a rotary mechanism con-
figured to rotationally move the arm in the radial direction
of the sound-emitting unit with respect to the headband;
and a controller provided in the rotary mechanism and
configured to stop the rotational movement of the arm.
[0042] With this arrangement, the sound-emitting unit
can be avoided from being unintentionally rotated against
the user’s will together with the arm with respect to the
headband.

[0043] The sound-emitting unit includes a pair of right
and left sound-emitting units, the arm includes a pair of
right and left arms, the rotary mechanism includes a pair
of right and left rotary mechanisms, and the controller
includes a pair of right and left controllers.
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[0044] With this arrangement, according to a prefer-
ence and needs of the user, the right or left rotary mech-
anismis fixed by the corresponding controllerina manner
to be unrotatable. Alternatively, both of the right and left
rotary mechanisms are fixed by the controllers in a man-
ner to be unrotatable. When the controllers are released
(i.e., notin use), both of the right and left sound-emitting
units are rotationally movable with respect to the head-
band. Thus, the user has four options to be selected:
both of the right and left sound-emitting units are rota-
tionally movable; only the left sound-emitting unit is ro-
tationally movable; only the right sound-emitting unit is
rotationally movable; and none of the right and left sound-
emitting units are rotationally movable.

[0045] Therotary mechanismincludes: a headband ro-
tary portion provided to the headband; an arm rotary por-
tion provided to the arm; a rotary shaft disposed in com-
mon in the headband rotary portion and the arm rotary
portion, and the arm rotary portion is rotated around the
shaft with respect to the headband rotary portion to rotate
the arm with respect to the headband.

[0046] Each of the arm rotary portion and the head-
band rotary portion has a hole in which the shaft is in-
serted, and the shaft has a hole in which a fixing member
is inserted.

[0047] The controller includes: a first hole provided on
the headband rotary portion; a second hole provided on
the arm rotary portion; and a lock pin to be inserted into
the first and second holes.

[0048] With this arrangement, the headband rotary
portion and the arm rotary portion can be simultaneously,
easily and reliably (firmly) locked by a single lock pin at
a low cost.

[0049] The first and second holes are disposed closer
to a base of the arm rotary portion than the shaft.
[0050] With this arrangement, since the lock pin is dis-
posed by insertion at a base of the arm rotary portion
more rigid than a distal end thereof, even when a strong
rotation force is applied on the lock pin, the rotary mech-
anism can be reliably locked and the distal end of the
arm rotary portion is prevented from be broken.

[0051] The rotary mechanism includes a cover mem-
ber covering the controller. The rotary mechanism in-
cludes a cover member covering the controller. With this
arrangement, for instance, a member such as the lock
pin in the controller can be covered with the cover mem-
ber to prevent the controller from dropping off the rotary
mechanism.

Example(s)

[0052] The headphone in Examples of the first exem-
plary embodiment of the invention will be described be-
low with reference to Figs. 2 to 7. It should be noted that
the same reference numerals as those in Example 1 are
used in Example 2 and subsequent examples for the
same or similar components as those in Example 1 for
convenience of the description. lllustrations of Example
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2 and subsequent examples are omitted.
Example 1

[0053] Fig.2illustrates a structure of a first (left) sound-
emitting unit of a headphone 1 in Example 1 of the in-
vention.

[0054] As shown in Fig. 2, the headphone 1 includes:
a pair of right and left sound-emitting units 2 (see Fig. 8
with respect to the right sound-emitting unit in the later-
described second exemplary embodiment); arms 4 each
shaped in an elongated plate, provided to the respective
sound-emitting units 2 and configured to be slidable in a
top-bottom direction with respect to the respective sound-
emitting units 2; a headband 6 connecting the right and
leftarms 4 (see Fig. 8); and a cable unit43 that is inserted
from a bottom of a first (left) sound-emitting unit 2 and
led out from a top of the first sound-emitting unit 2.
[0055] Further, a first cable-side connector 46 is pro-
vided to a first cable 44 of the cable unit led out (pulled
out) from the top of the sound-emitting unit 2. A first
sound-emitting-unit-side connector 24 is provided to the
first sound-emitting units 2 and configured to be plugged
with the first cable-side connector 46 to be connected
(see Fig. 8). After being led out from the top of the first
sound-emitting unit 2, the first cable 44 is turned down-
ward (the turned part is denoted by a reference numeral
44a) and connected to the first sound-emitting-unit-side
connector 24 (see Fig. 8) by the first cable-side connector
46.

[0056] A second cable 45 of the cable unit43is led out
from the top of the first (left) sound-emitting unit 2, passes
along an inner surface 4c (i.e., a closer side to the ears
of the user) of the corresponding arm 4, passes along an
inner surface of the headband 6 (Fig. 8), and inserted in
a second (right) sound-emitting unit 2. The second cable
45 also has a second cable-side connector 46 at a distal
end. The second cable-side connector 46 is plugged in
a second sound-emitting-unit-side connector 24 of the
second sound-emitting unit 2.

[0057] The partial cable 47 led out downward from the
bottom of the first sound-emitting unit 2 has a synthetic-
resin-made outer cover 47a simultaneously covering the
two cables 44, 45. The partial cable 47 led out downward
is connected to audio equipment (not shown) by a con-
nector. An electrical signal from the audio equipment (not
shown) is transmitted to the two cables 44, 45 of the cable
unit 43. A speaker 48 (Fig. 7) of each of the right and left
sound-emitting units 2 is grounded to a common ground
(not shown).

[0058] An upperend 8 of each of the right and left arms
4 is rotatably connected to between right and left (inner
and outer) walls 12, 13 that are provided at each lower
end of the headband 6 (Fig. 8). The right and left sound-
emitting units 2 are connected to the headband 6 (Fig.
8) through the arms 4.

[0059] Each of the arms 4 is slidably inserted into a
hole 3d from above, the hole 3d penetrating each of the
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sound-emitting units 2 in the top-bottom direction. Each
of the arms 4 is synthetic resin-made and includes a plu-
rality of projections 4b juxtaposed in the top-bottom di-
rection on the inner surface (a surface closer to the ear
of the user) 4c. Parts (not shown) to be fitted to the pro-
jections 4b are provided inside the hole 3d, so that a
position of each of the sound-emitting units 2 in the top-
bottom direction with respect to the corresponding arm
4 can be determined. The hole 3d is referred to as a
connection portion between each of the arms 4 and the
corresponding sound-emitting unit 2.

[0060] Each of the sound-emitting units 2 includes: a
hard casing 3 made of a synthetic resin and shaped sub-
stantially in a cup; a soft ear pad 7 made of a synthetic
resin and fixed to an inner end (an end closer to the ear
of the user) 3a of the casing 3; and the speaker 48 (Fig.
7) disposed inside the casing 3. A sound is radiated from
a diaphragm 49 of the speaker 48 (Fig. 7) and passes
through an opening 7a at the center of the ear pad 7 to
be transmitted to the ear of the user. A direction of sound
radiation of the diaphragm 49 conforms with a direction
toward the ear.

[0061] Fig. 3 shows an example of wiring of the cable
unit43 on a circular wall 50 of the inner end of the sound-
emitting unit 2 when the ear pad 7 is removed from the
sound-emitting unit 2 in Fig. 2. Fig. 4 shows a cable unit
(module) in a form of the cable unit 43, the cable unit
being removed from the sound-emitting unit 2.

[0062] Asshownin Fig. 3, the two cables 44, 45 of the
cable unit 43 are wired along a front half of the periphery
of the wall 50 of the inner end (closer to the ear of the
user) of the left sound-emitting unit 2 in a manner to form
an arc (substantially semicircle) from the bottom to the
top of the sound-emitting unit 2 (the partial cables shaped
in an arc are denoted by reference numerals 44b, 45b).
Radially outside the partial cables 44b, 45b, plurality of
claws 52 for fixing the ear pad 7 of Fig. 2 are provided
approximately at an equal pitch on the periphery of the
wall 50 of the inner end. The arc-shaped partial cables
44b, 45b are wired radially inside each of the claws 52
on the front half of the wall 50 of the inner end. Each of
the claws 52 includes: aflexible plate 52a projecting from
the wall 50 of the inner end; and a claw body (catching
portion) 52b extending outward in the radial direction
from a projecting end of the plate 52a.

[0063] The wall 50 of the inner end is made of a syn-
thetic resin and integrally formed with the claws 52. The
wall 50 of the inner end covers an opening 3e of an inner
end of an annular wall (peripheral wall) 3b of the casing
3 of the sound-emitting unit 2. The annular wall 3b of the
casing 3 extends to integrate with a tapered wall 3f at an
outer side of the casing 3 (remote from the ear of the
user). The tapered wall 3f extends to integrate with a
circular wall 3¢ (bottom wall, see Fig. 8) at an outer side
of the casing 3.

[0064] On the wall 50 of the inner end, openings 54
are provided between a radial rib 53a and an annular rib
53b and a plurality of small holes 55 are provided radially
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outside the openings 54. With this arrangement, for in-
stance, the sound radiation of the diaphragm 49 of the
speaker 48 (Fig. 7) within the casing can be uniformed.
The arc-shaped partial cables 44b, 45b of Fig. 3 are dis-
posed radially outside relative to the peripheral portion
49a of the diaphragm 49 (Fig. 7). With this arrangement,
the arc-shaped partial cables 44b, 45b are kept from ob-
structing the sound radiation of the diaphragm 49.
[0065] As shown in Fig. 4, an arc-shaped groove 56 is
provided radially outside relative to the small holes 55 at
the front half of the wall 50 of the inner end. As shown in
Fig. 3, the arc-shaped partial cables 44b, 45b are housed
in the groove 56. The arc-shaped partial cables 44b, 45b
pass through an inside of a lower block 57 and an inside
of a pipe 58 projecting from a bottom of the block 57 to
be led out downward from the sound-emitting unit 2. As
shown in Fig. 4, on the wall 50 of the inner end, a recess
59 housing the block 57 is provided continuous to the
groove 56. A cutout 60 for receiving the pipe 58 is pro-
vided continuous to the recess 59 on a lower portion of
the annular wall 3b of the casing 3 (also referred to as a
lower cutout 60).

[0066] Inthis Example, the cutout 60 is provided to the
lower end of the casing 3. As shown in Fig. 3, at least
the pipe 58 continuous to the block 57 is wired along (so
as to be hidden from the outside by the arm 4) the inner
surface (surface closer to the ear of the user) 4a of a
lower half of the arm 4. The term "inner" side means a
side closer to the ear(s) of the user along the axial direc-
tion of the sound-emitting unit 2. The term "outer" side
means an opposite side from the inner side.

[0067] As shown in Fig. 4, the arc-shaped groove 56
extends continuously to a short groove 56a curved up-
ward on the upper portion of the wall 50 of the inner end.
The groove 56a curved upward is in communication with
a cutout 61 on the upper portion of the annular wall 3b
of the casing 3 (also referred to as an upper cutout 61).
In this Example, the groove 56a curved upward and the
upper cutout 61 are disposed substantially at the upper
end of the casing 3.

[0068] As shown in Fig. 3, the two cables 44, 45 led
upward from the groove 56a curved upward and the cut-
out 61 are disposed along the inner surface (surface clos-
er to the ear of the user) 4c of the upper half of the arm
4 to be hidden from the outside by the arm 4 (located
behind the arm 4). The second cable 45 of the two cables
44, 45 passes inside the rotary mechanism 5 along the
inner surface 4c of the upper half of the arm 4 and passes
inside the headband 6 (Fig. 8) to be guided to the second
sound-emitting unit 2 (see Fig. 8). Since the cable unit
43 is not housed in the second sound-emitting unit 2 (Fig.
8), it is unnecessary to form the groove 56.

[0069] The first cable 44 is folded downward in an in-
verse U-shape and connected to the sound-emitting-unit-
side connector 24 (see Fig. 8) using the cable-side con-
nector 46 provided at a distal end of the cable 44. The
first cable 44, the cable-side connector 46 and the sound-
emitting-unit-side connector 24 (Fig. 8) are disposed on
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an inner side (a side closer to the ear of the user) of the
arm 4 to be hidden from the outside by the arm 4 (located
behind the arm 4). With this arrangement, for instance,
when the user holds and presses the sound-emitting
units 2 onto the ears, the cables 44, 45 led out from the
top of the sound-emitting unit 2 and the respective cable-
side connectors 46 are prevented from interfering with
or being caught by the fingers of the user.

[0070] The sound-emitting-unit-side connector 24
(Fig. 8) and the cable-side connector 46 connected to
the sound-emitting-unit-side connector 24 are disposed
atarear (back) side fromthe upper end (top) of the sound-
emitting unit 2. The term "rear (back)" side means a rear
(back) side seen from the user with the sound-emitting
units 2 put on the ears (with respect to the user). For
instance, the sound-emitting-unit-side connector 24 (Fig.
8) and the cable-side connector 46 connected thereto
are disposed along a rear end 4d of the arm 4 or at the
rear side from the rear end 4d of the arm 4. Since the
cable-side connector 46 is disposed at the rear side of
the sound-emitting unit 2, the cable-side connector 46
does not interfere with the arm 4 and the user ergonom-
ically easily holds the sound-emitting unit 2. Moreover,
the fingers of the user are unlikely to touch (interfere with)
the cable-side connector 46.

[0071] Further, since the two cables 44, 45 housed in
the arc-shaped groove 56 are covered with the ear pad
7 as shown in Fig. 2 to be protected from the outside, the
partial cables 44b, 45b are not exposed to the outside,
so that the partial cables 44b, 45b are prevented from
tangling or interfering with the fingers of the user.
[0072] For instance, in a professional headphone (1)
such as a headphone for a DJ (disc jockey), a use of the
headphone is not limited to a static use of motionlessly
listening to music with the right and left sound-emitting
units 2 put on the respective right and left ears. Examples
of the use of the headphone 1 by the DJ at a performance
site include the following.

[0073] In order that the user with the headphone 1 put
on afirst ear listens to surrounding sounds, the user fixes
one of the sound-emitting units 2 to the first ear with a
hand while pushing the other of the sound-emitting units
2 with the other hand, for instance, in a front-back direc-
tion to separate from a second ear.

Alternatively, while the headphone 1 is hung around a
neck of the user, the user puts only one of the sound-
emitting units 2 on one ear.

Alternatively, while holding only one of the sound-emit-
ting units 2 of the headphone 1, the user frequently puts
the one of the sound-emitting units 2 on or off one ear.
Alternatively, the user holds one of the sound-emitting
units 2 of the headphone 1 placed down and puts the
one of the sound-emitting units 2 onto one ear. Subse-
quently, the user immediately returns the headphone 1
to a state where the headphone 1 is placed down.
[0074] As described above, the headphone is some-
times used extremely dynamically. Thus, a dynamic use
of the headphone 1 such as a quick movement of the
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sound-emitting unit 2 of the headphone 1 and a frequent
switch of putting the sound-emitting unit 2 on and off the
ear can been seen.

[0075] Even when the headphone is dynamically used
as described above, with the headphone 1 of this Exam-
ple, the cable unit 43 is prevented from being caught or
interfering with the outside, so that afailure such as cable
breakage is unlikely to occur.

[0076] As shown in Fig. 4, a radially inner surface 52c
of the claw 52 for fixing the ear pad is disposed continu-
ously to a radially outer surface 56b of the arc-shaped
groove 56. The cables 44, 45 are smoothly inserted and
guided into the groove 56 along the radially inner surface
52c of the claw 52. Even when the cables 44, 45 are
insufficiently received in the groove 56, since the cables
44, 45 contact with the radially inner surface 52c of the
claw 52, the cables 44, 45 are prevented from dropping
offthe casing 3. Moreover, when the ear pad 7 is attached
to the casing 3, the cables 44, 45 are prevented from
being caught between the ear pad 7 and the wall 50 of
the inner end of the casing. Accordingly, performance of
an attachment operation of the cable unit 43 to the sound-
emitting unit 2 is improved.

[0077] The arc-shaped groove 56 has a lower portion
in aform of a tapered extension (the extension is denoted
by a reference numeral 56¢) and extends continuously
to the substantially rectangular recess 59. A projecting
wall 59a is provided on a rear half of the recess 59 and
has a female screw hole 59b (which may be a pilot hole
for screwing a tapping screw). A male screw member 62
is screwed into the female screw hole 59b to fasten and
fix the block 57. The recess 59 is formed between the
annular wall 3b of the casing 3 and the annular rib 53b
on a radially inner side. The block 57 is shaped in a sub-
stantially rectangular fan.

[0078] Afterthe two cables 44,45 are led outin parallel
in a top-bottom direction from a front wall 57a of the block
57, the two cables 44, 45 are twisted counterclockwise
at the front wall 57a as a fulcrum as shown in Fig. 4 (the
twisted part is denoted by a reference numeral 45c) and
housed in the groove 56 while the cables 44, 45 are over-
laid on each other in parallel in a right-left direction in an
axial direction of the casing 3. Herein, the "top-bottom"
direction means, for instance, a longitudinal direction of
the arm 4 and the "right-left" direction means a thickness
direction of the arm 4, in other words, a depth direction
of the groove 56.

[0079] The cable 44 wired along (in contact with) a bot-
tom surface 56d of the groove 56 (Fig. 7) is led from a
top of the groove 56 to the outside of the casing 3 and,
subsequently, folded downward (the folded part is denot-
ed by a reference numeral 44a). The cable-side connec-
tor 46 provided at the distal end of the cable 44 is inserted
into the sound-emitting-unit-side connector 24 of the
same casing 3 to be connected (Fig. 8).

[0080] The cable-side connector 46 includes: a male
(pin) terminal 46a; and an insulation resin portion 46b
covering the terminal 46a, in which a distal end of the
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terminal 46a projects (is exposed) to the outside. The
sound-emitting-unit-side connector 24 (Fig. 8) includes:
a bottomed hole provided on the annular wall 3b of the
casing 3; and a female terminal (not shown) provided in
the hole. The terminal of the sound-emitting-unit-side
connector 24 (Fig. 8) is electrically connected to a voice
coil (not shown) of the speaker 48 in the sound-emitting
unit 2 (Fig. 7).

[0081] The cable 45 wired along the opening 56e (a
side closer to the surface of the wall 50 of the inner end)
of the groove 56 is led from the top of the groove 56 to
the outside of the casing 3 and, subsequently, is wired
in the second sound-emitting unit 2 (Fig. 8) along the
inner surface 4c on an upper half of the arm 4 and the
inner surface of the headband 6 (Fig. 8). The cable-side
connector 46 provided at the distal end of the cable 45
is inserted into the second sound-emitting-unit-side con-
nector 24 to be connected.

[0082] The block 57, the two cables 44, 45 wired up-
ward from the block 57, the cable-side connectors 46
provided at the distal ends of the respective cables 44,
45, the partial cable 47 wired downward from the block
57, and a connector (not shown) provided at a distal end
of the partial cable 47 define a cable unit (cable module)
in a form of the cable unit 43.

[0083] For instance, when a failure (e.g., cable break-
age) of the cables 44, 45 occurs, the user replaces the
cable unit 43 in failure with another purchased cable unit
43 or a spare cable unit 43.

[0084] For replacement of the cable unit 43, the ear
pad 7 isremoved from the casing 3, the male screw mem-
ber 62 on the block 57 is unfastened using a driver (not
shown), and the partial cable 47 extending downward
from the block 57 is pulled inward in the axial direction
of the casing 3 (toward the ears of the user), whereby
the block 57 and the two arc-shaped partial cables 44b,
45b are easily removed from the groove 56. The cable-
side connectors 46 provided at the distal ends of the two
cables 44, 45 are respectively removed from the sound-
emitting-unit-side connectors 24 of the sound-emitting
units 2 (Fig. 8) (the connectors 46 may be removed in
advance). Thus, the cable unit 43 in failure is easily re-
movable from the headphone 1.

[0085] An attachment of a new cable unit 43 is con-
ducted in reverse order from the above. The block 57 is
fitted in the recess 59 and fixed by the male screw mem-
ber 62. The two cables 44, 45 are housed while being
bent in an arc along the groove 56. At this time, the two
cables 44, 45 are pushed into the groove 56 so as to be
overlaid on each other in parallel in the right-left direction
(from the inside to the outside). Insulative outer covers
of the overlaid two cables 44, 45 may be bonded to each
other. Next, the ear pad 7 is attached to the casing 3 and
the cable-side connectors 46 are inserted into the re-
spective sound-emitting-unit-side connectors 24 (Fig. 8)
to be connected.

[0086] Fig. 5 shows an example of a fixation structure
of the ear pad 7 and the casing 3.
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[0087] As shown in Fig. 5, the ear pad 7 includes: a
soft annular pad body 63 made of a synthetic resin and
having a substantially semicircular cross section; and a
soft or slightly hard cushion member 64 (see Fig. 7) made
of a synthetic resin, shaped in an annular plate and dis-
posed to shield an opening 7b of an outer end (a side
remote from the ear of the user) of the pad body 63.
[0088] The cushionmember 64 hasanannulartapered
wall 64a at the center. The tapered wall 64a extends to-
ward the opening 7a at the center. The cushion member
64 includes elongated rectangular holes 65 into which
the respective claws 52 projecting from the wall 50 of the
inner end of the casing are inserted to be fitted. A claw
body 66 (see Fig. 7) extending inward in the radial direc-
tion is provided on a part of an inner surface 65a that is
a radially outer surface of each of the holes 65, the part
being near an opening of the holes 65.

[0089] By inserting each of the claws 52 of the casing
3 into each of the holes 65 of the ear pad 7, a claw body
52b extending radially outward of each of the claws 52
is fitted with the claw body 66 extending radially inward
of each of the holes 65, whereby the ear pad 7 is fixed
(locked) to the casing 3. When the ear pad 7 is removed
(unlocked) from the casing 3, for instance, by inserting
the fingers in the opening 7a at the center of the ear pad
7 and applying a pressing force radially outward from the
holes 65, the claws 52 are smoothly removed from the
hole 65 due to a gap generated therebetween. The "ra-
dially (radial direction)" means the radial direction of each
of the casing 3 and the ear pad 7.

[0090] Fig. 6is an enlarged view showing the example
of the fixation structure of the block 57 and the casing
unit 43 of Fig. 3.

[0091] The block 57 is fixed with the male screw mem-
ber 62 to the recess 59 of the wall 50 of the inner end.
The partial cable 47 extending downward from the block
57 is led out from the lower cutout 60 of the casing 3.
The two cables 44, 45 are introduced into the groove 56
from the projecting wall 57a of the front end of the block
57. The two cables 44, 45 are bent downward inside the
block 57 and inserted in the insulative pipe 58 of the par-
tial cable 43 extending downward. Each of the cables 44,
45 includes an insulative cover and a metallic wiring (not
shown) inserted in the insulative cover. The block 57 and
the recess 59 are shaped substantially in a rectangular
fan.

[0092] The projecting wall 57a of the block 57 is fitted
in an extension 59c at the lower portion of the groove 56
continuous to the recess 59. In a tapered extension 56¢
(a width of which gradually becomes narrower toward
the top) of the groove 56 continuous to the extension 59c,
bases of the respective two cables 44, 45 led out from
the projecting wall 57 are twisted by 90 degrees to change
a state of the cables 44, 45 from horizontal two rows (a
state where the cables 44, 45 are placed in parallel in a
width direction of the groove 56) to vertical two rows (a
state where the cables 44, 45 are placed in parallel in
the depth direction of the groove 56) and housed. The
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two cables 44, 45 in the vertical two rows are housed in
the arc-shaped groove 56. In Fig. 6, the reference nu-
meral 4a denotes the lower half of the arm 4. A reference
numeral ? denotes a groove-shaped opening 3d1 near
the lower end of the hole 3d of the casing 3, the hole 3d
vertically penetrating the arm 4.

[0093] Fig. 7 is a cross sectional view on arrows D-D
in Fig. 6 and mainly shows the groove 56 through which
the cables 44, 45 pass and a structure for preventing an
insufficient reception of the cables 44, 45 in the groove
56.

[0094] The wall 50 of the inner end of the casing 3 is
disposed facing an inner side (a side closer to the ear of
the user) of the diaphragm 49 of the speaker 48. The
cross-sectionally U-shaped groove 56 is provided on the
wall 50 of the inner end radially outside relative to the
peripheral portion 49a of the diaphragm 49. The groove
56 is formed inside a cross-sectionally U-shaped wall 67
projecting from the wall 50 of the inner end outward in
the axial direction of the casing 3 and extending integrally
with the wall 50. The depth of the groove 56 is determined
so that the cable 45 near the opening 56e at the inner
end of the groove 56 is positioned substantially flush with
a surface of the wall 50 of the inner end (the cable 45 is
allowed to slightly project beyond the opening 56e of the
inner end of the groove 56), when the two cables 44, 45
are overlaid on each other vertically (in the depth direc-
tion) in the groove 56. The width of the groove 56 is de-
termined slightly larger than an outer diameter of each
of the cables 44, 45.

[0095] Sincethetwo cables44,45 are overlaid oneach
other in the groove 56 not in the radial direction of the
sound-emitting unit 2 but in the axial direction thereof, a
size in the sound-emitting unit 2 in the radial direction is
reduced and made compact. Since the groove 56 is deep-
ened into a space 68 in the casing 3, the sound-emitting
unit 2 is kept from being enlarged in the axial direction.
[0096] Except for the center part (a part where there
are the openings 54 and the small holes 55 for sound
emission) of the wall 50 of the inner end facing the dia-
phragm 49, the cushion member 64 of the ear pad (see
Fig. 5) is disposed on the surface of the radially outer
side of the wall 50 of the inner end and a surface of a
flange 69 at an inner end of the annular peripheral wall
of the casing 3, and is fixed with the claws 52 of the wall
50 of the inner end. The claw body 52b extending radially
outward of each of the claws 52 is fitted with the claw
body 66 extending radially inward in the each of the holes
65 of the cushion member 64.

[0097] In this state, the cushion member 64 touches
or is in close contact with the surface of the wall 50 of
the inner end, whereby a back side 64b of the cushion
member 64 shields the opening 56e of the groove 56 to
prevent the cables 44, 45 from being insufficiently re-
ceived in the groove 56 or dropping off the groove 56.
With this arrangement, the cables 44, 45 are prevented
from dropping off the groove 56, rattling in the groove 56,
and the like when the headphone 1 is in use, whereby
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damage on the cables 44, 45 and generation of abnormal
sounds are prevented.

[0098] A step 70 is provided radially inside the opening
of the peripheral wall 3b of the casing 3. A peripheral
portion 50g of the wall 50 of the inner end is fitted in the
step 70 to be supported. On a rear side of the center of
the wall 50 of the inner end, the diaphragm 49, the voice
coil (not shown) connected to the diaphragm 49, and a
magnet, a yoke and the like provided on the axially outer
side from the diaphragm 49 define the speaker 48. In Fig.
7, areference numeral 71 denotes a support column sup-
porting the speaker 48.

Example 2

[0099] In Example 1, the lower cutout 60 for leading
out the lower partial cable 47 of the cable unit 43 is pro-
vided substantially at a lower end of the casing 3 of the
sound-emitting unit 2 while the upper cutout 61 for leading
out the two cables 44, 45 of the cable unit 43 is provided
substantially atthe upper end of the casing 3 in adirection
of approximately 180 degrees from the lower cutout 60.
In Example 2, as shown in Fig. 3, the upper cutout 61 is
provided on the upper portion of the casing 3 to be shifted
from the lower cutout 60 located substantially at the lower
end of the casing 3 by 180 degrees or more (optionally
at about 190 degrees) counterclockwise.

[0100] The two cables 44, 45 led upward out of the
upper cutout 61 are preferably positioned facing the inner
surface 4c of the arm 4. The cables 44, 45 may be dis-
posed inside the rear end 4d of the arm 4 or along an
inside of a front end of the arm 4. With this arrangement,
the cables 44, 45 are hidden inside (behind) the arm 4,
sothat the cables 44, 45 are prevented from being caught
by the fingers or the like of the user. In this arrangement,
the cable-side connector 46 is disposed at the rear side
from the rear end 4d of the arm 4. Interference of the
cables 44, 45 with the fingers or the like is further pre-
vented when the cable-side connector 46 is disposed at
the rear side in the sound-emitting unit 2 with respect to
the arm 4 compared with when the cable-side connector
46 is disposed at the front side in the sound-emitting unit
2 with respect to the arm 4.

[0101] The lower cutout 60 of the casing 3 may be dis-
posed slightly at a front side or a rear side from the lower
end (bottom) of the casing 3. In this arrangement, the
lower partial cable 47 led out from the lower cutout 60 is
preferably disposed inside the arm 4 in order to prevent
interference with the fingers or the like. The lower partial
cable 47 may be disposed along an inside of the front
end or the rear end of the arm 4. The term "rear (back)
side" means a rear (back) side seen from the user with
the sound-emitting units 2 on the ears (with respect to
the user).

Example 3

[0102] InExample 1, apair of right and left sound-emit-
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ting units 2 are connected through the respective arms
3 by the common headband 6 (Fig. 8). However, in Ex-
ample 3, the right and left sound-emitting units 2 or only
right or left one of the sound-emitting units 2 in an ear
hanging-type is fixed to the ear(s) of the user without
using the headband 6. An ear hanging portion in place
of the headband 6 may be in a form of independent right
and left ear hanging portions, or alternatively, may be in
a form of right and left ear hanging portions connected
like the headband 6. When only one of the sound-emitting
units 2 is used, a single cable 44 is used in place of the
cables 44, 45.

[0103] The headphone in Examples of the second ex-
emplary embodiment of the invention will be described
below with reference to Figs. 8 to 10. It should be noted
that the same reference numerals as those in Example
1 are used in Example 2 and subsequent examples for
the same or similar components as those in Example 1
for convenience of the description. lllustrations of Exam-
ple 2 and subsequent examples are omitted. The same
components as those in the first exemplary embodiment
will be described with the same reference numerals.

Example 1

[0104] Fig. 8 illustrates a headphone 1 in Example 1
of the second exemplary embodiment. Fig. 9 illustrates
arelevant part of the headphone 1. Fig. 10 schematically
illustrates a cross section taken along A-A line in Fig. 9.
[0105] As shown in Fig. 8, the headphone 1 includes:
a pair of right and left sound-emitting units 2; the hard
arms 4 made of synthetic resin, respectively penetrating
the casings 3 of the respective sound-emitting units 2 in
the top-bottom direction, and configured to be slidable in
the top-bottom direction with respect to the respective
sound-emitting units 2; and the headband 6 made of syn-
thetic resin and connected to the upper ends of the re-
spective arms 4 through the respective rotary mecha-
nisms 5.

[0106] Each of the sound-emitting units 2 includes: the
hard casing 3 made of a synthetic resin and shaped sub-
stantially in a cup; and the soft ear pad 7 made of a syn-
thetic resin and fixed to the inner end 3a of the casing 3.
The "inner end" of the casing 3 means an end closer to
the ear (not shown) of the user.

[0107] The casing 3 includes: the annular peripheral
wall 3b; and the flat outer wall (bottom wall) 3c continuous
to the substantially tapered wall on the outside of the
peripheral wall 3b. The diaphragm and components (not
shown) such as the voice coil connected to the diaphragm
are disposed inside the casing 3. Anillustration of a cable
connected to the voice coil is omitted. The casing 3 in-
cludes an annular connector 24 for electrically connect-
ing the cable.

[0108] Each of the arms 4 is shaped in an elongated
plate. A plurality of projections 4b having a triangular
cross section are provided on the inner surface 4a of
each of the arms 4 in parallel in the longitudinal direction
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of the arm 4. The "inner surface" of the arm 4 means a
surface closer to the ear of the user. Moreover, a posi-
tioning fixation portion (not shown) configured to be elas-
tically fitted to each of the projections 4b is provided in
the hole 3d penetrating the casing 3 in the top-bottom
direction. With this arrangement, the sound-emitting unit
2 can be positioned slidably in the top-bottom direction
with respecttothe arm 4. The arm 4 is removable upward
from the hole 3d of the casing 3.

[0109] The upper end of the arm 4, namely, an arm
rotary portion 8 is formed wider in the front-back direction
than the other parts of the arm and substantially circular.
The sound-emitting units 2 are connected to the head-
band 6 through the respective arms 4.

[0110] The headband 6 is curved so as to fit a shape
of a head (not shown) of the user. A curved cushion ma-
terial 9 is provided to an inner (lower) surface of the head-
band 6. A partial band 6a extending downward from the
cushion material 9includes: frontand back ribs 10 formed
gradually wider downward and having a triangular shape
in a front view; and a curved bottom wall 11 projecting
upward and connecting lower ends of the front and back
reinforcing rib 10. The bottom wall 11 is wider in the right-
left direction than the band 6b at an upper side of the
bottom wall 11.

[0111] Further, as shown in Fig. 9, a pair of right and
left walls 12, 13 extend downward from the bottom wall
11 toface each other. Agap 14 is formed in a slit between
the pair of right and left walls 12, 13. The pair of right and
left walls 12, 13 define the lower end of the headband 6.
A lower half of each of the pair of walls 12, 13 is formed
semicircular. The upper end (arm rotary portion) 8 of the
arm 4 is inserted upward from below into the gap 14 be-
tween the pair of walls 12, 13 and configured to be rotat-
able. The arm 4 is configured to be rotatable in the radial
direction of the sound-emitting unit 2 (i.e., in the front-
back direction of the user) with respect to the headband 6.
[0112] Atthe lower end of the headband 6, at least the
pair of right and left walls 12, 13, the gap 14 therebe-
tween, and the bottom wall (connecting wall) 11 above
the gap 14 define a headband rotary portion 15. The sub-
stantially circular upper end of the arm 4 defines the arm
rotary portion 8. A peripheral surface 8a of an upper end
of the arm rotary portion 8 is rotatably positioned along
an arc-shaped lower surface 11 a of the bottom wall 11
of the headband rotary portion 15.

[0113] A shallow circular recess (groove) 16 is formed
on an inner surface of the wall 12 that is located on an
inner side (i.e., a side closer to the head of the user)
among the pair of right and left walls 12, 13 of the head-
band rotary portion 15. Among the pair of right and left
walls 1, 13, a similar shallow recess 17 (see Fig. 10) is
also formed on an outer surface of the wall 13 that is
located on an outer side. An inner cover member 18 is
fitted to the recess 16 of the wall 12 on the inner side
while an outer cover member 19 fitted to the recess 17
(Fig. 10) of the wall 13 on the outer side..

[0114] A hole 20 concentric with the recesses 16, 17
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is formed at the center of each of the pair of right and left
walls 12, 13. The hole 20 is formed in a step (irregular
shape) at least on the inner wall 12. The stepped hole
includes: a large-diameter hole 20a on the inner side (the
side closer to the head of the user); and a small-diameter
hole 20b on the outer side. The hole 20 of each of the
right and left walls 12, 13 further includes: upper and
lower flat surfaces 20c in parallel; and front and rear arc
surfaces 20d connecting the flat surfaces 20c. A circular
hole 21 concentric (coaxial) with the hole 20 is formed at
the arm rotary portion 8. An inner diameter of the circular
hole 21 is the same as an inner diameter of the irregular
hole 20.

[0115] Ata positionlower thanthe holes 20, 21, in other
words, at a position closer to a base 8b of the arm rotary
portion 8 (closer to the sound-emitting unit 2), cross-sec-
tionally circular holes 22, 23 having a smaller diameter
than the holes 20, 21 concentrically penetrate the pair of
right and left walls 12, 13 of the headband rotary portion
15 and the arm rotary portion 8. A lock pin 25 is to be
inserted into the holes 22, 23.

[0116] The lock pin 25 and the holes 22, 23 into which
the lock pin 25 is to be inserted define a controller 26 for
inhibiting the rotational movement of the arm 4 with re-
spect to the headband 6 (or the rotational movement of
the headband 6 with respect to the arm 4). The controller
26 is provided at each of the headband rotary portion 15
and the arm rotary portion 8 in each of right and left chan-
nels (transmission paths). The hole 22 of the headband
rotary portion 15 is referred to as a first hole. The hole
23 of the arm rotary portion 8 is referred to as a second
hole.

[0117] The lock pin 25 is inserted from the hole 22 of
the inner wall 12 of the headband rotary portion 15
through the hole 23 of the arm rotary portion 8 to the hole
22 of the outer wall 13 of the headband rotary portion 15.
After the outer cover member 19 is attached to the outer
wall 13 of the headband rotary portion 15, the lock pin
25 is to be inserted. The lock pin 25 is attached to the
right rotary mechanism 5 and/or the left rotary mecha-
nism 5 as needed, for instance, by the user.

[0118] The lock pin 25 is formed in a metallic or hard
synthetic resin-made cylinder having a constant outer
diameter. The outer diameter of the lock pin 25 is deter-
mined slightly smaller than the inner diameter of each of
the holes 22, 23. A length of the lock pin 25 is equal to
or slightly shorter than a distance from the surface 16a
of the recess 16 of the inner wall 12 to the surface 17a
of the recess 17 (Fig. 10) of the wall 13. A tapered cham-
fered edge 25a is formed at each of right and left ends
of the lock pin 25.

[0119] The holes 22, 23 into which the lock pin is to be
inserted are disposed not at the upper end of the arm
rotary portion 8 but at the lower end, namely, near the
base 8b of the arm rotary portion 8, because a part near
the upper end of the arm rotary portion 8 may become
brittle by a rotational force applied on the lock pin 25 and
the holes 22, 23 to be damaged in an arrangement that
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the holes 22, 23 are formed near the upper end (free end)
of the arm rotary portion 8.

[0120] Although the hole 22 is provided near the lower
end (free end) of the headband rotary portion 15, since
the headband rotary portion 15 includes the pair of right
and left walls 12, 13 and the hole 22 penetrates both of
the walls 12, 13, the hole 22 sufficient to avoid the dam-
age is secured.

[0121] Sincetheholes 22,23 areformed nearthelower
end of the arm rotary portion 8, even when a strong ro-
tational force is applied on the lock pin 25 and the holes
22, 23, the holes 22, 23 firmly receive the guide pin 25
and reliably inhibit the rotation of the arm 4 with respect
to the headband 6 or the rotation of the headband 6 with
respect to the arm 4 without causing damages on both
of the rotary portions 8 and 15.

[0122] The outer cover member (cap) 19, which is
made hard using a synthetic resin, includes: a tapered
wall 27; a radial rib 28 that reinforces an inside of the
tapered wall 27; an annular surface 27a of an inner end
of the tapered wall 27; and a shaft 29 projecting inward
from the center of the tapered wall 27. The shaft 29 in-
cludes: upper and lower flat surfaces 29a in parallel con-
figured to avoid rotation of the shaft 29; and front and
rear arc surfaces 29b connecting the upper and lower
flat surfaces 29a.

[0123] When the upper and lower flat surfaces 29a of
the shaft 29 are brought into contact with the upper and
lower flat surfaces 20c of the hole 20 of the headband
rotary portion 15, the outer cover member 19 is fixed to
be unrotatable with respect to the headband rotary por-
tion 15. Simultaneously, the front and rear arc surfaces
29b of the shaft 29 are brought into contact with the front
and rear arc surfaces 20d, 21a of the holes 20, 21 pen-
etrating the headband rotary portion 15 and the arm ro-
tary portion 8, whereby the arm rotary portion 8 is sup-
ported rotatably in the front-back direction with respect
to headband rotary portion 15.

[0124] At the center of the shaft 29 of the outer cover
member 19, a small hole 30 is provided in an axial direc-
tion of the shaft 29 from a shaft end surface 29c. A metallic
bolt (afixingmember, male screw member, or rotary shaft
body) 31 is screwed from the inner cover member 18 into
the hole 30. The hole 30 is tapped in advance, or alter-
natively, the hole 30 is formed to have a smaller diameter
than the bolt 31 and the bolt 31 serving as a tapping
screw is screwed into the hole 30. +Inside the hole 30,
a nut (not shown) may be buried in the shaft 29. The bolt
31 includes a male screw shaft 31a and a circular head
31b. The head 31b has a groove 31c into which a screw-
driver or the like is fitted.

[0125] Theinner cover member 18, which is made hard
using a synthetic resin, includes: a circular periphery 18a
having a smaller diameter than the recess 16 of the inner
wall 12 of the headband rotary portion 15; and a circular
bolt insertion hole 32 at the center. Arecess 18bin which
the head 31b of the bolt 31 is fitted is formed on an inner
end (a side near the head of the user) of the inner cover
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member 18. At an outer end of the inner cover member
31, it is preferable to provide a projection (not shown)
configured to avoid the rotation of the inner cover member
18 and fitted into the large diameter hole part 20a of the
stepped hole 20 of the inner wall 12 of the headband
rotary portion 15.

[0126] An outer surface (remote from the head of the
user) of the inner cover member 18 covers an opening
of the hole 22, into which the lock pin is to be inserted,
of the inner wall 12 of the headband rotary portion 15.
The inner annular surface 27a of the outer cover member
19 covers an opening of the hole 22, into which the lock
pin is to be inserted, of the wall 13. Both of the cover
members 18, 19 also serve as a member for preventing
the lock pin 25 from dropping off the hole.

[0127] The headband rotary portion 15, the arm rotary
portion 8, the outer cover member 19 having the shaft
29, the inner cover member 18, and the bolt 31 define
the rotary mechanism 5. The rotary mechanism 5 is pro-
vided symmetrically on each of the right and left channels
of the headphone 1.

[0128] As shown in Fig. 10, the arm rotary portion 8 is
inserted between the right and left (inner and outer) walls
12, 13 of the headband rotary portion 15; the outer cover
member 19 is attached to the outer wall 13 of the head-
band rotary portion 15; the shaft 29 of the outer cover
member 19 penetrates the holes 20, 21 of the outer wall
13, the arm rotary portion 8 and the inner wall 12; and
the inner end surface 27a of the outer cover member 19
contacts with the outer surface 17a of the recess 17 of
the outer wall 13.

[0129] The headband rotary portion 15 and the arm
rotary portion 8 are rotationally supported by the shaft
29. A distal end 29c¢ of the shaft 29 is located at the outer
side (on the right side in Fig. 10) from the inner end sur-
face 16a of the inner wall 12 (i.e., the distal end 29c does
not project beyond the inner end surface 16a of the inner
wall 12).

[0130] Inthis state, the lock pin 25 is to be inserted into
the small-diameter holes 22, 23 of the headband rotary
portion 15 and the armrotary portion 8. An insertion distal
end (outer end) 25b of the lock pin 25 is brought into
contact with the inner end surface 27a of the outer cover
member 19, so that a further insertion of the lock pin 25
is inhibited.

[0131] Next, the inner cover member 18 is attached to
the recess 16 of the inner wall 12. The bolt (Fig. 9) 31 is
screwed into the hole 32 of the inner cover member 18
as shown by an arrow B and further screwed into the hole
30 at the center of the shaft 29 of the outer cover member
19 fitted in the large-diameter holes 20, 21 of the head-
band rotary portion 15 and the arm rotary portion 8.
[0132] Withthis arrangement, the shaft 29 is prevented
from dropping off the large-diameter holes 20, 21 of the
headband rotary portion 15 and the arm rotary portion 8.
Moreover, the outer end surface 18c of the inner cover
member 18 approaches or is in contact with the inner
end surface 25a of the lock pin 25, so that the lock pin
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25 is prevented from dropping off the hole inward or out-
ward.

[0133] Since the lock pin 25 is fitted into the holes 22,
23 of the headband rotary portion 15 and the arm rotary
portion 8, the rotational movement of the headband rotary
portion 15 and the arm rotary portion 8 (i.e., the rotation
of the arm rotary portion 8 with respect to the headband
rotary portion 15 and the rotation of the headband rotary
portion 15 with respect to the arm rotary portion 8) is
inhibited.

[0134] As described above, since the hole 23 into
which the lock pin is inserted is provided not at a side (a
low rigid portion) near the upper end of the arm rotary
portion 8 but at a position (a high rigid portion) lower than
the hole 21 at the center, the side near the upper end of
the armrotary portion 8 is kept from being damaged even
when a strong rotational force is applied on the lock pin
25,

[0135] Inthe above Example, the headphone 1 before
inserting the right and left lock pins 25 is provided to the
user. For instance, the DJ (user) unfastens and removes
the bolt 31 of the rotary mechanism 5 of one of the right
and left channels, removes the inner cover member 18,
inserts the lock pin 25 into the holes 22, 23, and again
fastens the inner cover member 18 using the bolt 18 to
lock the headband rotary portion 15 and the arm rotary
portion 8 via the lock pin 25 so that the headband rotary
portion 15 and the arm rotary portion 8 are unrotatable.
[0136] In this state, the user can listen to music and
the like with both of the right and left sound-emitting units
2 put on the right and left ears. However, the user often
listens to sounds within a hall (e.g., venue) directly by
one of the ears while the other of the ears is free from
one of the right and left sound-emitting units 2 and the
one of the right and left sound-emitting units 2 is rotated
(pushed upward) in the front-back direction (forward or
backward) like the sound-emitting unit 2 shown on the
left side of Fig. 8.

[0137] For instance, when the DJ (user) performs an
operation with one hand simultaneously holding one of
the sound-emitting units 2 and one of the arms 4 or one
of partial headbands 6a, in a conventional headphone,
one of the sound-emitting units 2 is rotated in the front-
back direction together with the arm 4 with respect to one
of the partial headbands 6a to sometimes temporarily
disturb the user to listen to music. However, since the
rotary mechanism 5 connecting the arm 4 and the head-
band 6 of one of the sound-emitting units 2 is locked
(fixed) by the lock pin 25, the rotational movement of the
one of the sound-emitting units 2 in the front-back direc-
tion is prevented, so that the DJ (user) is prevented from
missing music and the like.

[0138] Moreover, for instance, the headband 6 of the
conventional headphone is likely to be unintentionally ro-
tated in the front-back direction due to the force gener-
ated when the other of the sound-emitting units 2 is
pushed upward. However, since the rotary mechanism
5 connecting the arm 4 and the headband 6 of one of the
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sound-emitting units 2 is locked (fixed) by the lock pin
25, the rotational movement of the headband 6 is pre-
vented, so that the DJ (user) can concentrate on the op-
eration.

[0139] Further, in the conventional headphone, for in-
stance, when the DJ (user) listens to music and the like
with one hand pressing one of the sound-emitting units
2 on one of the ears, the headband 6 is likely to be un-
intentionally rotated in the front-back direction to drop off
the head ofthe DJ. However, since the rotary mechanism
5 connecting the arm 4 and the headband 6 of one of the
sound-emitting units 2 is locked (fixed) by the lock pin
25, even when the other hand is separated from the other
of the sound-emitting units 2, the one of the sound-emit-
ting units 2 can be kept being pressed on the one of the
ears (i.e., the DJ (user) can keep listening to music and
the like) using the headband 6 put on the head.

[0140] Furthermore, when a user other than the DJ lis-
tens to music motionlessly, with the arrangement that
both of the right and left rotary mechanisms 5 of the head-
phone 1 are locked (fixed) by the lock pin 25, an unin-
tentional rotational movement of each of the right and left
sound-emitting units 2 with respect to the headband 6
and an unintentional rotational movement of the head-
band 6 with respect to each of the right and left sound-
emitting units 2 can be prevented, so that the user can
deeply appreciate music.

[0141] In order to freely rotate the right and left sound-
emitting units 2 with respect to the headband 6 in the
same manner as in the conventional headphone, it is
only necessary to use the headphone 1 without inserting
the head pin 25. It depends on the user (individual) which
of the right and left sound-emitting units 2 is put on the
ear or removed from the ear.

[0142] As described above, for instance, in a profes-
sional headphone such as a headphone for the DJ, a use
of the headphone is not limited to a static use of motion-
lessly listening music with the right and left sound-emit-
ting units 2 on the right and left ears. Examples of the
use of the headphone 1 in a DJ site include the following.
[0143] In order that the user with the headphone 1 put
on afirst ear listens to surrounding sounds, the user fixes
one of the sound-emitting units 2 to the first ear with a
hand while pushing the other of the sound-emitting units
2 with the other hand, for instance, in a front-back direc-
tion to separate from a second ear.

Alternatively, while the headphone 1 is hung around a
neck of the user, the user puts one of the sound-emitting
units 2 on one ear.

Alternatively, while holding only one of the sound-emit-
ting units 2 of the headphone 1, the user frequently puts
the one of the sound-emitting units 2 on or off one ear.
Alternatively, the user holds one of the sound-emitting
units 2 of the headphone 1 placed down and puts the
one of the sound-emitting units 2 onto one ear. Subse-
quently, the user immediately returns the headphone 1
to a state where the headphone 1 is placed down.
[0144] As described above, the headphone 1 is some-
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times used extremely dynamically. Thus, a dynamic use
of the headphone 1 such as a quick movement of the
sound-emitting unit 2 of the headphone 1 and a frequent
switch of putting the sound-emitting unit 2 on and off the
ear can been seen.

[0145] Even when the headphone is dynamically used
as described above with the headphone 1 of this Exam-
ple, an unintentional rotational movement of one of the
sound-emitting units 2 with respect to the headband 6
and an unintentional rotational movement of the head-
band 6 with respect to one of the sound-emitting units 2
can be reliably prevented. Moreover, according to a pref-
erence and needs of the user, the right or left rotary mech-
anism 5 or both of the right and left rotary mechanisms
5 are fixed by the controller 26 in a manner to be unro-
tatable. With this arrangement, the DJ can accurately
perform the operation with concentration.

Example 2

[0146] In the headphone 1 in the above Example 1,
the lock pin 25 and the holes22, 23 into which the lock
pin 25 is to be inserted are used as the controller 26 for
controlling the rotation of the arm 4. In Example 2, the
structure of the controller other than the lock pin 25 and
the holes22, 23 will be described.

[0147] As shown in Fig. 11 (a), a plunger 76 is used
as the controller. The plunger 76 includes: a metallic
sphere 73; a spring member (preferably a compression
coil) 74 configured to bias the sphere 73; and a tubular
casing 75 thathouses the sphere 73 and the spring mem-
ber 74 and configured to expose (project) about a half of
the sphere 73 while the sphere 73 is kept biased by the
spring member 74.

[0148] The arm rotary portion 8 of the arm 4 further
includes a cross-sectionally semicircular recess 77 or a
through-hole (not shown) into which the sphere 73 of the
plunger 76 is to be fitted. The plunger 76 and the recess
77 or the through hole define the control portion 78. For
instance, the plunger 76 is fixed in the hole 22 of the inner
wall 12 of the headband rotary portion 15 while the recess
77 (optionally the hole 23 in Fig. 9) is provided in the arm
rotary portion 8 of the arm 4. Alternatively, the plunger
76 is fixed in the hole 23 (Fig. 9) of the arm rotary portion
8 while the recess 77 (optionally the hole 22) is provided
in the headband rotary portion 15. It is preferable to use
the spring member 74 strong enough to avoid an easy
rotation of the arm 4 in a state where the sphere 73 is
fitted in the recess 77. In Fig. 11(a), a reference numeral
18 denotes the inner cover member and a reference nu-
meral 19 denotes the outer cover member.

[0149] Alternatively, as shown in Fig. 11(b), the casing
75 (Fig. 11(a)) of the plunger 76 is not provided and the
spring member 74 is housed, for instance, in a bottomed
hole 79 provided on the arm rotary portion 8. Further, for
instance, a pin member 80 longer than the sphere 73 is
displaceably housed in the hole 79. A reference numeral
80a denotes a spring fixing portion. A through hole 81
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into which the pin member 80 is inserted is provided on,
for instance, the inner wall 12 of the headband rotary
portion 15. Since the pin member 80 is insertible deeper
into the through hole 81 or the recess than the sphere
73, a rotation preventive force of the rotary mechanism
5 is increased. With use of the through hole 81, locking
between the through hole 81 and the pin member 80 can
be easily released by inserting a jig stick or the like into
the through hole 81 and pushing a distal end of the pin
member 80 against a bias force of the spring member 79.

Example 3

[0150] As shown in Fig. 12, a bolt 82 is used as the
controller in place of the lock pin 25 of Example 1. The
bolt 82 is inserted through a bolt insertion hole 83 pro-
vided under the bolt insertion hole 32 at the center of the
inner cover member 18 (Fig. 9). A male screw 82a (or a
shaft) of the bolt 82 is inserted through the hole 22 of the
inner wall 12 of the headband rotary portion 15 and the
hole 23 of the arm rotary portion 8 in this order, and is
screwed into a hole 22a of the outer wall 13 of the head-
band rotary portion 15. The hole 22a is smaller than the
other holes 22, 23 in diameter. The hole 22a may be
tapped in advance. Attachment and detachment of the
bolt 82 can be easily conducted without removing the
inner cover member 18 and the outer cover member 19.

Example 4

[0151] AsshowninFig. 13a, in place of the lock pin 25
and the like of Example 1, for instance, a slide member
84 shaped in a rectangular cylinder is used as the con-
troller. The slide member 84 is attached to an upper por-
tion 4c (Fig. 8) of the arm 4 or a lower portion 6a of the
headband 6 and configured to be slidable in the top-bot-
tom direction. The slide member 84 has a pair of front
and back walls 84a that simultaneously cover (contact
with) front and back surfaces 6c (Fig. 8) of the lower por-
tion 6a of the headband 6 and front and back surfaces
4d (Fig. 8) of the upper portion of the arm 4. Since the
arm 4 is extendable and an upward-projecting length of
the arm 4 from the sound-emitting unit 2 (Fig. 8) is vari-
able, the slide member 84 is preferably attached to the
headband 6.

[0152] When the slide member 84 is slid to the head-
band rotary portion 15 and the arm rotary portion 8 as
shown by an arrow, the pair of front and back walls 84a
of the slide member 84 are brought into contact with the
front and back surfaces 4d, 6¢ of the lower portion 6a of
the headband 6 and the upper portion 4c of the arm 4,
thereby avoiding (locking) the rotation of the rotary por-
tions 8, 15. Since the slide member 84 is not removable
from the arm 4 or the headband 6, it is unlikely that the
user loses the slide member 84. In order to release the
locking of the rotary portions 8, 15, the slide member 84
is displaced along the headband 6 and is preferably us-
able as a part of the headband 6.
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Example 5

[0153] As shown in Fig. 13(b), a fitting member 84A is
used as the controller. The fitting member 84A has a
single wide slit 84c that is longitudinally provided at the
center in the front-back direction of one of right and left
(inner and outer) walls 84b of the slide member 84
shaped in a rectangular cylinder of Example 4 shown in
Fig. 13(a) to provide an incompletely annular cross sec-
tion of the fitting member 84A. Moreover, the fitting mem-
ber 84A is slightly narrower than the slide member 84 in
width in the front-back direction, so thatthe fitting member
84A is configured to be non-slidably fitted to the upper
portion 4c of the arm 4 and the lower portion 6a of the
headband 6. The fitting member 84A has alength enough
to simultaneously cover the front and back surfaces 4d
of the arm 4 and the front and back surfaces 6c¢ of the
lower portion 6a of the headband 6.

[0154] Thefittingmember 84Ais opened by being bent
forward and backward from the slit 84c as shown by ar-
rows, and the headband rotary portion 15 and the arm
rotary portion 8 in Fig. 13(a) are covered from the outside
with the fitting member 84A, so that the front and back
walls 84a of the fitting member 84A are simultaneously
in contact with the front and back surfaces 4d, 6¢ of the
upper portion 4c of the arm 4 and the lower portion 6a of
the headband 6, thereby avoiding the rotation of the ro-
tary portions 8, 15. In order to release the locking of the
rotary portions 8, 15, the fitting member 84A is bent for-
ward and backward from the slit 84c to be opened and
removed from the rotary portions 8, 15. The fitting mem-
ber 84A may be set to be substantially equal to the slide
member 85 in width in the front-back direction and may
be slid as the slide member to the headband 6 and kept
thereon.

Example 6

[0155] The headphone 1 of Example 1 is in a type of
aheadphone in which the headband 6 is hung downward
from an upper potion (top) of the head of the user. How-
ever, the headphone of Example 1 relates to a type of a
headphone (ear-hanging type headphone) in which the
headband 6 is put forward substantially horizontally from
a back side of the head of the user to the ears (see, for
instance, a headphone of Patent Literature 1).

[0156] Forinstance, as shown in the left side of Fig. 8,
the sound-emitting unit 2 is rotated in a direction sub-
stantially orthogonal to the headband 6 (at or around 90
degrees) and, in this state, the lock pin 25 is inserted into
the holes 22, 23 of the headband rotary portion 15 and
the arm rotary portion 8 to lock the rotary portions 8, 15.
[0157] As shown in Fig. 9, in Example 1, the holes 22,
23 into which the lock pin is to be inserted are provided
at the lower sides of the headband rotary portion 15 and
the arm rotary portion 8. However, in Example 6, the
holes 22, 23 into which the lock pin is to be inserted are
provided at front sides and/or rear sides of the headband
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rotary portion 15 and the arm rotary portion 8.
Example 7

[0158] As the controller of Example 6, for instance, the
bolt 82 of Example 3 is usable in place of the lock pin 25.
Moreover, as shown in Fig. 14, a fiting member 85 pro-
vided by bending the fitting member 84A of Example 5
into a substantially L-shape is usable as the controller of
Example 6. The fitting member 85 includes: upper and
lower walls 85a, 85b; front and back walls 85c, 85d; right
and left (inner and outer) walls 85e; and a wide substan-
tially L-shaped slit 85f provided on one of the right and
left walls 85e. The upper and lower walls 85a, 85b of the
fitting member 85 are brought into contact with the upper
and lower surfaces 6c¢ of the base 6a of the headband 6
and, simultaneously, the front and back walls 85c, 85d
of the fitting member 85 are brought into contact with the
front and back surfaces 4d of the upper portion 4c of the
arm 4, thereby avoiding the rotation of the arm rotary
portion 8 and the headband rotary portion 15.

Example 8

[0159] As shown in Fig. 15, the arm 4 is integrated
(integrally resin-made) with the casing 3 of the sound-
emitting unit 2 to be non-slidable. The arm 4 integrated
with the sound-emitting unit 2 is rotatably connected to
the headband 6 using the rotary mechanism 5. The hole
3d of the casing 3, which the arm penetrates, and the
partial arm (denoted by the reference numeral 4a) pro-
jecting from the lower portion of the casing 3 as shown
in Fig. 8 are not provided. The controllers of Examples 1
to 7 are applicable to the arm 4 of Example 8 (the con-
troller of Example 1 is applied in Fig. 15).

Example 9

[0160] In Example 1, the headband rotary portion 15
has a pair of right and left (inner and outer) walls 12, 13
and the arm rotary portion 8 has a single wall to be in-
serted into the pair of walls 12, 13 of the headband rotary
portion 15. However, in Example 9, as shown in Fig. 16,
the arm rotary portion 8 has a pair of right and left (inner
and outer) walls 86, 87 and the headband rotary portion
15 has a single wall to be inserted into the pair of walls
86, 87 of the arm rotary portion 8.

[0161] The holes 22, 23 into which the lock pin is to be
inserted are provided on the pair of walls 86, 87 of the
arm rotary portion 8 and the headband rotary portion 15.
The holes 20, 21 in which the shaft 29 of the outer cover
member 19 is inserted are provided at the center of each
of the pair of walls 86, 87 of the arm rotary portion 8 and
the headband rotary portion 15. The holes 22, 23 into
which the lock pin is to be inserted are provided closer
to a base 15a of the headband rotary portion 15 than the
holes 20, 21 for the shaft insertion.
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EXPLANATION OF CODE(S)

[0162]

1 headphone

2 sound-emitting unit

3 casing

4 arm

5 rotary mechanism

6 headband

7 ear pad

8 arm rotary portion

8b base

15 headband rotary portion
18 inner cover member (cover member)
19 outer cover member (cover member)
20,21 hole

22 hole (first hole)

23 hole (second hole)

24 sound-emitting-unit-side connector
25 lock pin

26 controller

29 shaft

30 hole

31 bolt (fixing member)

43 cable unit

44,45 cable

46 cable-side connector
48 speaker

49 diaphragm

50 wall

56 groove

57 block

59 recess

64 cushion member
Claims

1. A headphone comprising:

a sound-emitting unit housing a speaker com-
prising a diaphragm; and

a cable unit configured to transmit an electric
signal to the speaker, wherein

the cable unit detachable from the sound-emit-
ting unit is inserted in the sound-emitting unit
from a bottom of the sound-emitting unit, dis-
posed radially outside relative to the diaphragm
in a sound radiation direction of the diaphragm
inside the sound-emitting unit, and pulled from
a top of the sound-emitting unit to an outside of
the sound-emitting unit.

2. The headphone according to claim 1, further com-
prising:

a sound-emitting-unit-side connector provided
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on the top of the sound-emitting unit and elec-
trically connected to the speaker; and

a cable-side connector provided at an end of the
cable unit pulled out from the top of the sound-
emitting unit and electrically connected to the
sound-emitting-unit-side connector.

The headphone according to claim 2, further com-
prising:

an arm connecting the sound-emitting unit to the
headband, wherein

the sound-emitting-unit-side connector and the
cable-side connector connected to the sound-
emitting-unit-side connector are disposed at an
inner side than the arm with respect to a user
with the sound-emitting unit attached to his/her
ears.

The headphone according to claim 3, wherein

the sound-emitting-unit-side connector and the ca-
ble-side connector connected to the sound-emitting-
unit-side connector are disposed at a more rear side
than the arm.

The headphone according to claim 1, wherein

the cable unit pulled out from the top of the sound-
emitting unit is disposed at an inner side than the
arm with respect to a user with the sound-emitting
unit attached to his/her ears.

The headphone according to claim 1, wherein
the sound-emitting unit comprises a groove in which
the cable unit is disposed.

The headphone according to claim 6, wherein

the cable unit comprises a plurality of cables,

the plurality of cables are juxtaposed in the groove
in a depth direction of the groove, and

afirst cable of the plurality of cables is disposed close
to the speaker in the groove and a second cable of
the plurality of cables is disposed remote from the
speaker in the groove.

The headphone according to claim 6, wherein
the groove is covered with a cushion member.

The headphone according to claim 6, wherein

the cable unit comprises a block, and

the block is screwed into a recess continuous to the
groove in the sound-emitting unit to be fixed.

The headphone according to claim 6, wherein

the sound-emitting unit comprises a casing and an
ear pad detachable from the casing, wherein

the groove is provided on a wall to be exposed near
the casing when the ear pad is removed.
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A headphone comprising:

an arm connecting a sound-emitting unit to a
headband;

a rotary mechanism configured to rotate the arm
with respectto the headband in aradial direction
of the sound-emitting unit; and

a controller provided to the rotary mechanism
and configured to avoid the arm from being ro-
tated.

The headphone according to claim 11, wherein

the sound-emitting unit comprises a pair of right and
left sound-emitting units, the arm comprises a pair
of right and left arms,

the rotary mechanism comprises a pair of right and
left rotary mechanisms, and the controller comprises
a pair of right and left controllers.

The headphone according to claim 11, wherein

the rotary mechanism comprises: a headband rotary
portion provided to the headband; an arm rotary por-
tion provided to the arm; a rotary shaft disposed in
common in the headband rotary portion and the arm
rotary portion, and

the arm rotary portion is rotated around the shaft with
respect to the headband rotary portion to rotate the
arm with respect to the headband.

The headphone according to claim 13, wherein
each of the arm rotary portion and the headband
rotary portion comprises a hole in which the shaft is
inserted, and

the shaft comprises a hole in which a fixing member
is inserted.

The headphone according to claim 13, wherein

the controller comprises: a first hole provided on the
headband rotary portion; a second hole provided on
the arm rotary portion; and a lock pin to be inserted
into the first and second holes.

The headphone according to claim 15, wherein
the first and second holes are disposed closer to a
base of the arm rotary portion than the shaft.

The headphone according to claim 11, wherein
the rotary mechanism comprises a cover member
covering the controller.

The headphone according to claim 17, further com-
prising: afixing member for attaching the cover mem-
ber to the rotary mechanism.
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