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(54) HAIR CARE DEVICE

(57) To obtain a hair care device capable of releasing
metallic fine particles with the influence on the discharge
characteristic being reduced. A metal member hit by ions
to release the metallic fine particles is provided separate-
ly from discharge and ground electrodes. The hair care
device can therefore release fine metal particles with less
influence on the discharge characteristic than that in the
case where the fine metal particles are released from
only the discharge and ground electrodes.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a hair care de-
vice.

BACKGROUND ART

[0002] Some of conventionally known hair driers cause
a discharge between electrodes containing the transition
metal to generate fine particles of transition metal and
emit the fine particles toward hair (Patent Literature 1).
[0003] However, in the hair drier disclosed in Patent
Literature 1, the electrodes are gradually reduced in size
as releasing the fine particles of the transition metal. Ac-
cordingly, very long-term use thereof causes a change
in the discharge characteristic of the electrodes in some
cases.

PRIOR ART LITERATURE

PATENT LITERATURE

[0004]

Patent Literature 1 : Japanese Patent Laid-open
Publication No. 2008-23063

SUMMARY OF THE INVENTION

[0005] According to the present invention, in a hair care
device which includes an ion generator generating ions
by a discharge operation between a discharge electrode
and a ground electrode and emits the generated ions, a
metal member is provided which is formed separately
from the discharge and ground electrodes and is hit by
the ions generated by the ion generator to release fine
metal particles.
[0006] According to the present invention, the metal
member is detachably provided.
[0007] According to the present invention, an ion chan-
nel allowing the ions generated by the ion generator to
pass therethrough is formed within a case, and the hair
care device further includes a blower mechanism pro-
ducing airflow in the ion channel.
[0008] According to the present invention, an air chan-
nel allowing the airflow produced by the blower mecha-
nism to pass therethrough and blow out is formed within
the case separately from the ion channel.
[0009] According to the present invention, the air chan-
nel is provided with a heating mechanism heating the
airflow, and the airflow produced by the blower mecha-
nism is separated on the upstream of the heating mech-
anism into the ion channel and a portion of the air channel
where the heating mechanism is provided.
[0010] According to the present invention, the air chan-
nel is provided with a heating mechanism heating the

airflow, and the metal member is heated by heat gener-
ated by the heating mechanism.
[0011] According to the present invention, the hair care
device includes an electrostatic atomizing mechanism
which includes the ion generator and a water supplier
supplying water to the ion generator, and generates at-
omized mist, in which the metal member is positioned so
as to be hit by the ions generated by the ion generator
included in the electrostatic atomizing mechanism.
[0012] According to the present invention, the hair care
device further includes an electrostatic atomizing mech-
anism configured to generate atomized mist, the electro-
static atomizing mechanism including a second ion gen-
erator which is separately formed from the ion generator
and generates ions by a discharge operation and a water
supplier supplying water to the second ion generator.
[0013] According to the present invention, the hair care
device further includes a second metal member which is
positioned so as to be hit by the ions generated by the
second ion generator, the second metal member being
configured to be hit by the ions to release fine metal par-
ticles.
[0014] According to the present invention, the hair care
device further includes a humidifying mechanism config-
ured to humidify the airflow generated by the blower
mechanism.
[0015] According to the present invention, the humid-
ifying mechanism includes a cooling unit cooling the met-
al member and condenses moisture in air on a surface
of the metal member cooled by the cooling unit to gen-
erate condensation water and supplies the condensation
water for humidification.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

FIG. 1 is a cross-sectional view of a hair brush as a
hair care device according to a first embodiment of
the present invention.
FIG. 2 is a schematic view showing a charged state
of a user who is using the hair brush as the hair care
device according to the first embodiment of the
present invention.
FIG. 3 is a cross-sectional view of a hair brush as a
hair care device according to a second embodiment
of the present invention.
FIG. 4 is a plan view of a hair drier as a hair care
device according to a third embodiment of the
present invention.
FIG. 5 is a side view of the hair drier as the hair care
device according to the third embodiment of the
present invention.
FIG. 6 is a cross-sectional view taken along a line
VI-VI of FIG. 4.
FIG. 7 is a cross-sectional view taken along a line
VII-VII of FIG. 5.
FIG. 8 is an enlarged view of a part VIII of FIG. 7.
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FIG. 9 is a cross-sectional view of a hair drier as a
hair care device according to a fourth embodiment
of the present invention.
FIG. 10 is a cross-sectional view of a hair drier as a
hair care device according to a fifth embodiment of
the present invention.
FIG. 11 is a cross-sectional view of a hair drier as a
hair care device according to a sixth embodiment of
the present invention.
FIG. 12 is a cross-sectional view of a hair drier as a
hair care device according to a seventh embodiment
of the present invention.
FIG. 13 is an enlarged view of a part of FIG. 12.
FIG. 14 is a side view of a hair iron as a hair care
device according to an eighth embodiment of the
present invention.
FIG. 15 is a cross sectional view taken along a line
XV-XV of FIG. 14.

MODES FOR CARRYING OUT THE INVENTION

[0017] Hereinafter, a description will be given of em-
bodiments of the present invention in detail with refer-
ence to the drawings. The plurality of embodiments below
include same constitutional components. The same con-
stitutional components are given same reference numer-
als, and the redundant description thereof is omitted.
[0018] (First Embodiment) FIGS. 1 and 2 show the first
embodiment of the present invention. FIG. 1 is a cross
sectional view of a hair brush as a hair care device ac-
cording to the first embodiment, and FIG. 2 is a schematic
view showing a charged state of a user who is using the
hair brush.
[0019]  As shown in FIG. 1, a hair brush 1 as the hair
care device has a stick shape and is configured so that
a user H (FIG. 2) holds a grip portion 1a and puts a brush
section 2 provided for a top portion 1b on hair for styling
(bushing). The brush section 2 is provided with a plurality
of protruding bristles 2a.
[0020] A casing 3 as a case is composed of a plurality
of separate units 3a to 3c joined to each other. The casing
3 includes a cavity inside and accommodates various
electric components in the cavity.
[0021] In the separate unit 3c of the casing 3, an ap-
erture 3d and a cavity 4 are formed. The aperture 3d is
open toward the bristles 2a of the brush section 2, and
the cavity 4 is terminated with the aperture 3d. This cavity
4 accommodates an ion generator 5 and corresponds to
an ion channel in this embodiment.
[0022] The ion generator 5 includes a needle-like dis-
charge electrode 5a and a substantially disk-shaped
ground electrode 5b placed on the tip side of the dis-
charge electrode 5a. In the ion generator 5, high voltage
is applied across the discharge and ground electrodes
5a and 5b to cause a discharge (corona discharge), and
the discharge operation produces ions (negative ions in
this embodiment such as NO2

- and NO3
-, for example) .

The ions produced herein are emitted outward through

a through-hole 5c, which is formed outside of the tip of
the discharge electrode 5a, in the ground electrode 5b.
The high voltage circuit and control circuit driving the ion
generator 5 are included in a circuit section 7 and, in this
embodiment, are accommodated in adjacent to the ion
generator 5 between the grip portion 1a and top portion
1b within the casing 3.
[0023] In this embodiment, a metal member 6 is pro-
vided facing a portion of the cavity 4 as the ion channel
which ions pass through. The metal member 6 is provided
at the aperture 3d as a substantially plate or mesh-
shaped member having a through-hole 6a. The metal
member 6 is fixed to the separate unit 3c substantially
cylindrical.
[0024] According to this embodiment, the ions pro-
duced at ion generator 5 are emitted to the outside
through the through-hole 6a of the metal member 6. Here-
in, the flow of the ions can be produced without any par-
ticular airflow.
[0025] When the ions flowing through the cavity 4 as
the ion channel hit the metal member 6, fine metal par-
ticles are released from the metal member 6. The metal
member 6 can be made of a transition metal (for example,
gold, silver, copper, platinum, zinc, titanium, rhodium,
palladium, iridium, ruthenium, osmium, or the like) or an
alloy containing the same. If the metal member 6 is made
of gold, silver, copper, or the like, the fine particles of the
metal have an antibacterial effect. If the metal member
6 is made of platinum, zinc, titanium, or the like, the fine
particles of the metal have an antioxidant effect. It is
known that use of platinum provides an extremely high
antioxidant effect. The metal member 6 may be config-
ured so that the aforementioned fine particles are re-
leased from at least a portion hit by the ions. For example,
the metal member 6 may be subjected to a surface treat-
ment with the metallic material (for example, plating or
the like) or may be made of metal tape or foil. Alterna-
tively, the metal member 6 maybe composed of a con-
stituent part such as a screw, a filter, a cooling fin, a
spring, or the like. The metal member 6 may take various
shapes such as a ring, mesh, and a plate. On the other
hand, since the release of the fine particles of metal is
mainly handled by the metal member 6, the discharge
and ground electrodes 5a and 5b can be made of a metal
member not containing any one of the above transition
metals (for example, stainless, tungsten, and the like).
[0026]  According to the aforementioned configuration,
the ions generated by the ion generator 5 hit the metal
member 6, and the fine particles of metal contained in
the metallic member 6 are then emitted through the ap-
erture 3d, thus acting on a user H’s hair and skin. The
fine particles of metal provide an antibacterial or antioxi-
dant effect.
[0027] As described above, the hair brush 1 according
to the first embodiment emits negative ions and fine par-
ticles of metal. As the negative charges accumulate in
the user H, the negative ions become less likely to be
emitted toward the user H, and then the fine particles of
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metal also become less likely to be emitted. Accordingly,
the hair brush 1 is provided with a charge function to
electrically charge the user H to the opposite polarity to
the charges of the ions generated by the ion generator
5 (positive polarity in this embodiment). To be specific,
as shown in FIG. 1, the hair brush 1 includes a charge
electrode 9 exposed to the outer surface of the grip por-
tion 1a. The charge electrode 9 is set to a high potential,
a predetermined voltage higher than the ground level of
the ion generator 5. In this embodiment, a voltage source
configured to set the charge electrode 9 higher than the
ground level (such as a battery or a capacitor, for exam-
ple) is provided within the circuit section 7, and the pos-
itive electrode of the voltage source is connected to the
charge electrode 9 through a lead 8. The charge elec-
trode 9 is made of a conductive material (a synthetic resin
material containing a conductive filler or the like, for ex-
ample) and has a predetermined shape. The charge elec-
trode 9 is fixed to the outer surface of the casing 3 in the
grip portion 1a. Accordingly, the user H is charged with
positive charges from a hand ha to a head he. This can
prevent the negative charges to accumulate, and prevent
the negative ions becoming less likely to reach the user H.
[0028] In this embodiment, the separate unit 3c, to
which the metal member 6 is fixed and which forms the
end of the cavity 4, is detachably attached to the separate
unit 3b on the grip portion 1a side. To be specific, the
inner surface of the cavity 4 of the separate unit 3b is
provided with a recess, and the separate unit 3c is pro-
vided with a click capable of elastically projecting into
and retracting from the aforementioned recess. The re-
cess and click form an engagement portion L. This allows
the separate unit 3c to be pulled out from the separate
unit 3b with a force being applied by fingers, a tool, or
the like and to be pressed and attached to the separate
unit 3b. Accordingly, in the case where there is some
defect in the metal member 6, for example, in the case
where the metal member 6 releases fine particles and is
reduced in size due to long-term use, therefore, the metal
member 6 can be easily replaced with a new one. In such
a case, the metal member 6 may be replaced with a new
part including the separate unit 3c. Alternatively, the met-
al member 6 may be replaced by: detaching the separate
unit 3c from the separate unit 3b, replacing the metal
member 6 with a new one, and then returning the sepa-
rate unit 3c with the new metal member 6 to the separate
unit 3b.
[0029] As described above, in the first embodiment,
the metal member 6 configured to be hit by ions to release
fine particles of metal is provided separately from the
discharge and ground electrodes 5a and 5b. Compared
with the case where the fine particles of metal are re-
leased only from the discharge electrode and ground
electrodes 5a and 5b, the fine particles of metal can be
released with less influence on the discharge character-
istic of the electrodes 5a and 5b. Preferably, the metal
member 6 is placed in the vicinity of the ion generator 5
within the casing 3 as the case. However, the metal mem-

ber 6 only needs to be provided facing the portion serving
as the route of the ions (the portion which can be hit by
the ions) and may be provided for a portion outside of
the casing 3 which can be hit by ions.
[0030] Moreover, the hair brush 1 according to the first
embodiment is detachably provided with the metal mem-
ber 6. Accordingly, if there is defect in the metal member
6, such as reduction in size of the metal member 6 due
to the release of the fine particles, the metal member 6
can be replaced comparatively easily. Furthermore, the
separate unit 3c of the casing 3 to which the metal mem-
ber 6 is fixed is configured so as to be freely detached
from and attached to the different separate unit 3b. Such
a configuration of the first embodiment has an advantage
that the force for detachment and attachment can be eas-
ily controlled using the elasticity of the material of the
casing 3 (preferably, a synthetic resin material or the like).
The metal member 6 itself may be detachably attached
to the casing 3 or the like. Moreover, if the metal member
6 is provided outside of the casing 3, the metal member
6 can be attached or detached more easily.
[0031] Furthermore, in the first embodiment, the
charge electrode 9 is provided for the grip portion 1a as
a charge mechanism charging the user H with a polarity
opposite to the charges of the ions generated at the ion
generator 5. This can prevent that the charges of the ions
released toward the user H accumulate to inhibit the flow
of the ions and make the fine particles less likely to be
released.

(Second Embodiment)

[0032] FIG. 3 is a cross-sectional view of a hair brush
as a hair care device according to a second embodiment.
[0033] A hair brush 1A as the hair care device accord-
ing to the second embodiment basically includes the
same constituent components as those of the hair brush
1 according to the first embodiment and is configured to
cause ions generated at the ion generator 5 to hit the
metal member 6 for releasing the fine particles of metal
and emit the fine particles of metal through the aperture
3d.
[0034]  This embodiment is different from the afore-
mentioned first embodiment in that the hair care device
includes a fan 12 producing an airflow in the cavity 4 as
the ion channel and a motor 11 driving the fan 12 so that
the ions generated at the ion generator 5 can be dis-
charged through the aperture 3d with the airflow.
[0035] In this embodiment, the motor 11 and fan 12 as
a blower mechanism are accommodated in a cavity 10
formed by the casing 3. The motor 11 is driven and op-
erated by a driving circuit included in the circuit section
7. At the base end of the casing 3 (at the lower end in
FIG. 3), an aperture 10a as an air inlet is formed. The
fan 12 rotates to produce an airflow coming from the out-
side through the aperture 10a into the cavity 10 and pass-
ing through the cavity 10 to be discharged through the
aperture 3d toward the brush section 2 and also produces
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an airflow blown out through the brush section 2. In this
embodiment, the electric parts are supplied with power
through a power cord 13.
[0036] The aforementioned embodiment can obvious-
ly provide the same effects as those of the first embodi-
ment. Moreover, in this embodiment, since the motor 11
and fan 12 as the blower mechanism are provided, pro-
ducing airflow in the cavity 4 as the ion channel, the pro-
duced airflow can accelerate the release of the fine par-
ticles of metal from the metal member 6 hit by the ions
generated at the ion generator 5 and also accelerate the
discharge of the fine particles to the outside through the
aperture 3d.

(Third Embodiment)

[0037] FIGS. 4 to 8 show a hair drier as a hair care
device according to a third embodiment. FIG. 4 is a plan
view of the hair drier; FIG. 5, a side view of the hair drier;
FIG. 6, a cross-sectional view taken along a line VI-VI of
FIG. 4; FIG. 7, a cross-sectional view taken along a line
VII-VII of FIG. 5; and FIG. 8, an enlarged view of a part
VIII of FIG. 7.
[0038] A hair drier 1B as the hair care device according
to the third embodiment includes a grip portion 1c as a
section that the user grips by hand and a body portion
1d joined so as to intersect with the grip portion 1c. The
grip portion 1c and body portion 1d are configured to
provide a substantially T-shaped or L-shaped appear-
ance (a substantially T-shaped appearance in this
embodiment) . The power cord 13 is drawn out from the
protruding end of the grip portion 1c. The grip portion 1c
may be configured to be foldable.
[0039] A casing 14 as the case is composed of a plu-
rality of separate units joined to each other. As shown in
FIG. 6, the casing 14 includes a cavity formed inside and
accommodates various types of electric parts in the cav-
ity.
[0040] Within the body portion 1d, a cavity 10 is formed
extending from an aperture 10a on an end (the left end)
thereof in the longitudinal direction (in the horizontal di-
rection in FIG. 6) to an aperture 10b at the other end (the
right end). The fan 12 accommodated within the cavity
10 is rotated to produce an airflow coming from the out-
side through the aperture 10a into the cavity 10 and pass-
ing through the cavity 10 to be discharged through the
aperture 3d toward the brush section 2. In this embodi-
ment, the cavity 10 corresponds to an air channel.
[0041] In this embodiment, a substantially cylindrical
inner cylinder 15 is provided within the body portion 1d.
The air flows within the inner cylinder 15. Within the inner
cylinder 15, the fan 12 is located most upstream. The
motor 11 driving the fan 12 is located downstream of the
fan 12, and a heater 16 as a heating mechanism is located
downstream of the motor 11. When the heater 16 is ac-
tivated, warm air blows out through the aperture 10b as
an air outlet. The heater 16 is composed of a belt-shaped
or corrugated plate-shaped electric resistor wound along

the inner surface of the inner cylinder 15 in this embod-
iment but is not limited to such a configuration.
[0042] In the body portion 1d, the ion generator 5, the
circuit section 7, and an electrostatic atomizing mecha-
nism 17 are arranged in the cavity 4 formed between the
casing 14 and inner cylinder 15.
[0043] At the substantially center of the inner cylinder
15 in the longitudinal direction, a communication path
15a is formed, allowing the inside and outside of the inner
cylinder 15 to communicate with each other. The com-
munication path 15a is configured to separate a portion
of the airflow going through the cavity 10 within the inner
cylinder 15 and introduce the same into the cavity 4. The
airflow introduced into the cavity 4 is discharged through
the aperture 10b and apertures 14a and 14b formed in
the casing 14 (see FIG. 7). The ion generator 5 is located
within the cavity 4 as described above, and the ions gen-
erated at the ion generator 5 are mostly discharged
through the aperture 14a located facing the ion generator
5 by the airflow within the cavity 4. Accordingly, the cavity
4 (a portion thereof downstream of the communication
path 15a) corresponds to the ion channel also in this em-
bodiment.
[0044] In this embodiment, the communication path
15a is provided downstream of the fan 12 and upstream
of the heater 16. Accordingly, the airflow introduced into
the cavity 4 through the communication path 15a is not
heated by the heater 16 and is comparatively cold.
[0045] As shown in FIGS. 7 and 8, in this embodiment,
the ion generator 5 and electrostatic atomizing mecha-
nism 17 are arranged side by side in parallel in a half of
the cavity 4 on the aperture 10b side in the longitudinal
direction of the body portion 1b (in the right half of FIGS.
7 and 8).
[0046]  The electrostatic atomizing mechanism 17 in-
cludes a needle-shaped discharge electrode 17a and a
substantially ring-shaped ground electrode 17b placed
on the tip side of the discharge electrode 17a. In the elec-
trostatic atomizing mechanism 17, high voltage is applied
across the discharge electrode 17a and ground electrode
17b to cause a discharge (corona discharge). The elec-
trostatic atomizing mechanism 17 includes a Peltier de-
vice 17c as a cooling mechanism and a cold plate 17d
composed of a thermally conducting member (for exam-
ple, a metallic member or the like). The electrostatic at-
omizing mechanism 17 is configured to condense mois-
ture in the air on the surface of the cold plate 17d cooled
by the Peltier device 17c and thus produces condensa-
tion water. In such a configuration, the condensation wa-
ter is atomized by the discharge operation to form very
fine nanometer mist (a negatively charged mist contain-
ing negative ions) . The mist is emitted to the outside of
the casing 14 through the aperture 14b formed outside
of the tip of the discharge electrode 17a. The Peltier de-
vice 17c and cold plate 17d correspond to a water sup-
plier in this embodiment. The electrostatic atomizing
mechanism 17 further includes a second ion generator
having the discharge and ground electrodes 17a and
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17b.
[0047] The ion generator 5 has the same configuration
as that of the ion generator 5 according to the first em-
bodiment. The ions generated at the ion generator 5 (neg-
ative ions in this embodiment) are emitted to the outside
of the casing 14 through the aperture 14a formed outside
of the tip of the discharge electrode 5a.
[0048] As described above, by providing the commu-
nication path 15a in the inner cylinder 15, airflow can be
produced in the cavity 4. This airflow accelerates dis-
charge of the mist (containing ions) generated at the elec-
trostatic atomizing mechanism 17 through the aperture
14b and the discharge of the ions generated by the ion
generator 5 through the aperture 14a.
[0049] As shown in FIG. 8, the metal member 6 is pro-
vided facing a portion of the cavity 4 as the ion channel
which the ions pass through also in this embodiment.
The metal member 6 has a substantially ring shape and
is inserted from the inside of the casing 14 to be fixed to
the aperture 14a. The ions are therefore emitted to the
outside through the through-hole 6a of the metal member
6. At this time, some of the ions hit the metal member 6
to release fine particles of metal from the metal member
6.
[0050] In this embodiment, furthermore, a metal mem-
ber 6B similar to the aforementioned metal member 6 is
positioned so as to be hit by the ion-contained mist gen-
erated at the electrostatic atomizing mechanism 17. Sim-
ilar to the above described metal member 6, the metal
member 6B has a substantially ring shape and is inserted
from the inside of the casing 14 to the aperture 14b to be
fixed thereto. The ion-contained mist is therefore dis-
charged to the outside through the through-hole 6a of
the metal member 6B. At this time, some of the ions hit
the metal member 6B to also release fine particles of
metal from the metal member 6B. The metal member 6B
can be made of transition metal, an alloy containing the
same, or the like similar to the above described metal
member 6. The metal member 6B may be made of a
material which is different from the metal member 6 and
capable of most efficiently releasing fine particles thereof
when being hit by the ion-contained mist. The metal mem-
ber 6B may be made of a same material and have a same
shape as those of the metal member 6. This contributes
to reduction in cost.
[0051] The above embodiment can obviously provide
the same effects as those of the first and second embod-
iments. In addition, since the cavity 10 as the air channel
is separately formed from the cavity 4 as the ion channel,
it is possible to individually adjust the air blow in the air
channel and the release of the fine particles of metal from
the ion channel.
[0052] In this embodiment, the heater 16 as the heating
mechanism which heats the airflow is provided in the
cavity 10 as the air channel. The airflow generated on
the upstream of the heater 16 by the motor 11 and fan
12 as the blower mechanism is separated into a portion
of the cavity 4 serving as the ion channel and a portion

of the cavity 10 where the heater 16 is provided. It is
therefore possible to prevent the ion generator 5, elec-
trostatic atomizing mechanism 17, metal members 6 and
6B, and the like from being excessively heated by the
heat from the heater 16.
[0053] Moreover, this embodiment is provided with the
electrostatic atomizing mechanism 17, and the metal
member 6B is positioned so as to be hit by the ions gen-
erated at the ion generator (a second ion generator) in-
cluding the discharge and ground electrodes 17a and
17b of the electrostatic atomizing mechanism 17. Accord-
ing to the third embodiment, the fine particles can be
released from the metal member 6B together with the
mist atomized by the electrostatic anatomizing mecha-
nism 17 using the ions contained in the mist. It is therefore
possible to obtain both the moisturizing effect on the user
H’s hair and skin of the mist and the antibacterial and
antioxidant effects of the metallic fine particles.
[0054] In this embodiment, the ion generator 5 is pro-
vided separately from the electrostatic atomizing mech-
anism 17. It is therefore possible to individually adjust
the release of mist by the electrostatic atomizing mech-
anism 17 and release of the fine particles of metal by the
ions generated by the ion generator 5. Accordingly, for
example, the hair drier 1B may be provided with setting
units adjusting the release of mist and the release of fine
particles of metal (for example, controls and the like not
shown). The user H can therefore control the setting units
to increase only the mist, increase only the released fine
particles of metal, increase the both, or stop the both in
his/her preference.
[0055] In this embodiment, the metal member 6B con-
figured to release the fine particles of metal upon being
hit by the ions is positioned so as to be hit by the ions
generated at the electrostatic atomizing mechanism 17.
The hair drier 1B is provided with the metal member 6B
corresponding to the electrostatic atomizing mechanism
17 in addition to the metal member 6 corresponding to
the ion generator 5. It is therefore possible to release fine
particles of metal also using the mist generated at the
electrostatic atomizing mechanism 17, thus increasing
the amount of released particles of metal.

(Fourth Embodiment)

[0056] FIG. 9 is a cross-sectional view of a hair drier
as the hair care device according to a fourth embodiment.
[0057] A hair drier 1C according to the fourth embod-
iment basically includes the same constituent compo-
nents as those of the hair drier 1B according to the third
embodiment and is configured so that the ions generated
at the ion generator 5 hit a metal member 6C to release
fine particles of metal.
[0058] In this embodiment, the fine particles of metal
generated at the metal member 6C are emitted through
the aperture 10b. The metal member 6C is made of a
plate member with a flat surface or a corrugated surface
and is located downstream of (on the aperture 10b side
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of) the ion generator 5.
[0059] In this embodiment, the metal member 6 is
cooled by a Peltier device 18a as a cooling section cool-
ing the metal member 6 so that moisture in air is con-
densed on the surface of the metal member 6 to produce
condensation water. The condensation water is supplied
for humidification. In this embodiment, in other words, a
humidifying mechanism 18 including the Peltier device
18a and metal member 6C is provided.
[0060] The aforementioned fourth embodiment can
obviously provide the same effects as those of the third
embodiment. In this embodiment, moreover, the humid-
ifying mechanism 18 additionally provided can moisturize
hair and skin. Since the humidifying mechanism 18 is
composed of the metal member 6C configured to release
fine particles of metal, it is possible to promote use of
common parts in the hair drier 1C, thus contributing to
reduction in size, weight, and manufacturing cost and the
like.

(Fifth Embodiment)

[0061] FIG. 10 is a cross-sectional view of a hair drier
as the hair care device according to a fifth embodiment.
[0062] A hair drier 1D according to the fifth embodi-
ment basically includes the same constituent compo-
nents as those of the hair drier 1B according to the third
embodiment. The hair drier 1D is configured so that the
ions generated at the ion generator 5 hit a metal member
6D to release fine particles of metal.
[0063] In this embodiment, the metal member 6D is
heated using heat from the heater 16 as a mechanism
of heating airflow. Specifically, the metal member 6D is
embedded in a recess formed in the outer surface of the
inner cylinder 15 so as to be located close to the heater
16. At this time, the heated degree of the metal member
6D can be adjusted by controlling the thickness of a por-
tion of the inner cylinder 15 where the metal member 6D
is located. Moreover, the metal member 6D may be par-
tially exposed in the inner circumferential surface of the
inner cylinder 15. Furthermore, a heat transmission
member having thermal conductance may be provided
between the metal member 6D and heater 16.
[0064]  The aforementioned fifth embodiment can ob-
viously provide the same effects as those of the third
embodiment. In this embodiment, moreover, the metal
member 6D uses heat from the heater 16 as the heating
mechanism to be heated, thus improving the character-
istic of releasing fine particles from the metal member 6D.

(Sixth Embodiment)

[0065] FIG. 11 is a cross-sectional view of a hair drier
as a hair care device according to a sixth embodiment.
[0066] A hair drier 1E according to the sixth embodi-
ment basically includes the same constituent compo-
nents as those of the hair drier 1B according to the above-
described third embodiment. The hair drier 1E is config-

ured so that the ions generated at the ion generator 5 hit
the metal member 6E to release fine particles of metal.
[0067] In this embodiment, the ion generator 5 is pro-
vided within the cavity 10 as the air channel, and a metal
member 6E is provided as a plate member having mesh
shape or including a number of pores.
[0068] As described above, the ion generator 5 and
metal member 6E can be provided within the cavity 10
as the air channel. Such a configuration is effective for
the case where the ion channel is difficult to form sepa-
rately because of miniaturization of the hair care device
and the like. According to the sixth embodiment, it is ob-
viously possible to obtain the same effects as those of
the third embodiment. Moreover, since the metal member
6E is formed as a plate member having a mesh shape
or including a number of pores, the metal member 6E
has a larger surface area, and the efficiency of releasing
the metallic particles is accordingly more likely to in-
crease. Moreover, the metal member 6E can be also
used as a filter provided at the outlet of the air channel,
thus contributing to the reduction in weight and manu-
facturing cost compared to the case where the metal
member 6E is separately provided.

(Seventh Embodiment)

[0069] FIGS. 12 and 13 show a seventh embodiment
of the present invention. FIG. 12 is a cross-sectional view
of a hair drier as a hair care device according to the sev-
enth embodiment, and FIG. 13 is an enlarged view of a
part of FIG. 12.
[0070] A hair drier IF according to the seventh embod-
iment basically includes the same constituent compo-
nents as those of the hair drier 1B according to the above-
described third embodiment. The hair drier 1F is config-
ured so that the ions generated at the ion generator 5 hit
the metal member 6 to release fine particles of metal.
[0071] In this embodiment, as shown in FIGS. 12 and
13, a detachable cylindrical nozzle 19 forming a part of
the casing is attached to the air outlet of the body section
1d, and the ion generator 5 and metal member 6 are
provided within the nozzle 19.
[0072] To be specific, a support block 20 is fixed to the
inside of the cylinder of the nozzle 19 with a not-shown
rib or the like interposed therebetween. The ion generator
5 including the discharge and ground electrodes 5a and
5b is provided for the support block 20, and the ring-
shaped metal member 6 is located outside of the tip of
the discharge electrode 5.
[0073] In order to supply source power to the ion gen-
erator 5, a connector 21 is provided for the support block
20 and body portion 1d (the inner cylinder 15 in this
embodiment) . In this embodiment, the connector 21 in-
cludes terminals 21b and 21b protruded from a support
base 21a fixed to a filter plate 22 and recesses 21c and
21c formed in the support block 20. When the nozzle 19
is attached to the body portion 1d, the terminals 21b and
21b are individually inserted into the respective recesses
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21c and 21c to supply source power from the circuit sec-
tion 7 to the ion generator 5 through the connector 21.
[0074] The aforementioned seventh embodiment can
obviously provide the same effects as those of the third
embodiment. In this embodiment, moreover, the ion gen-
erator 5 and metal member 6 are provided for the nozzle
19 detachably attached to the body portion 1d. Accord-
ingly, the ion generator 5 and metal member 6 can be
comparatively easily attached or detached with the at-
tached or detached nozzle 19. The user can easily toggle
the states of releasing and not releasing the fine particles
of metal by attaching or detaching the nozzle 19. More-
over, since the metal member 6 is provided for the nozzle
19, the maintenance of the metal member 6 can be per-
formed more easily.

(Eighth Embodiment)

[0075] FIGS. 14 and 15 show an eighth embodiment
of the present invention. FIG. 14 is a side view of a hair
iron as the hair care device according to the eighth em-
bodiment, and FIG. 15 is a cross-sectional view taken
along a line XV-XV.
[0076] As shown in FIG. 14, a hair iron 1G as the hair
care device according to the eighth embodiment includes
two arm units le and If capable of being unfolded into
substantially a V-shape with a rotating joint 23 interposed
between the arm units le and 1f. The hair iron 1G sand-
wiches hair in a sandwiching section 24 at top halves of
the arm units 1e and 1f and heats the same by means
of a heating section 25.
[0077] As shown in FIG. 15, a casing 26 as the case
is composed of a plurality of separate units 26a and 26b
joined to each other. The casing 26 includes a cavity
formed inside, and the cavity accommodates various
types of electric parts.
[0078] The separate units 26b of the casing 26 of the
arm unit le are expanded in adjacent to a half of the sand-
wiching section 24 on the rotating joint 23 side. In these
expanded portions, apertures 26c opened toward both
sides of the sandwiching section 24 are formed, and cav-
ities 4 terminated with the apertures 26c are formed. Each
of the cavities 4 accommodates the ion generator 5 and
corresponds to the ion channel in this embodiment. As
shown in FIG. 15, the structure including the ion gener-
ator 5 and metal member 6 is provided on each side of
the heating section 25 in this embodiment.
[0079] The substantially plate-shaped metal member
6 is positioned adjacent to the inside of the aperture 26c
so that the metal member 6 can be hit by the ions gen-
erated at the ion generator 5. Accordingly, the ions hit
the metal member 6 to release the fine particles of metal
from the metal member 6.
[0080] According to the aforementioned eighth em-
bodiment, the fine particles of metal contained in the met-
al member 6 can act on part of the hair sandwiched in
the sandwiching section 24 protruding out of the sand-
wiching section 24 (the right and left sides of FIG. 15),

thus providing the antibacterial and antioxidant effects.
The eighth embodiment can also provide the same ef-
fects as those of each embodiment described above be-
cause the metal member 6 is provided separately from
the ion generator 5.
[0081] Hereinabove, the preferred embodiments of the
present invention are described. However, the present
invention is not limited to the above embodiments and
can be variously changed. For example, the metal mem-
bers are not limited by the structure (shape), size, posi-
tion, and the like disclosed in the above embodiments.
[0082] The structures of the hair care devices can be
appropriately changed. The electrostatic atomizing
mechanism, blower mechanism, heating mechanism,
humidifying mechanism, cooling unit, and the like can be
applied to each of the aforementioned hair care devices
and can be appropriately combined to be applied thereto.
The water supplier supplying water for the electrostatic
atomizing mechanism and humidifying mechanism can
be composed of a water tank, a tube, a water-contained
member, and the like.
[0083] In the example disclosed by the third embodi-
ment, the metal members are provided corresponding to
both the electrostatic atomizing mechanism and the ion
generator provided separately from the same, and the
fine particles of metal are released from the both metal
members. However, it is possible to provide the metal
member corresponding to only the ion generator provid-
ed separately from the electrostatic atomizing mecha-
nism and cause fine particles of metal to be released
from only the metal member corresponding to the ion
generator.

INDUSTRIAL APPLICABILITY

[0084] The present invention can be used for a hair
care device.

Claims

1. A hair care device which includes an ion generator
generating ions by a discharge operation between a
discharge electrode and a ground electrode and re-
leases the generated ions, the hair care device com-
prising:

a metal member which is formed separately from
the discharge and ground electrodes and is hit
by the ions generated by the ion generator to
release fine metal particles.

2. The hair care device according to claim 1, wherein
the metal member is detachably provided.

3. The hair care device according to claim 1, wherein

an ion channel allowing the ions generated by
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the ion generator to pass therethrough is formed
within a case, the device further comprising:
a blower mechanism configured to produce an
airflow in the ion channel.

4. The hair care device according to claim 3, wherein
an air channel allowing the airflow produced by the
blower mechanism to pass therethrough and blow
out is formed within the case separately from the ion
channel.

5. The hair care device according to claim 4, wherein
the air channel is provided with a heating mechanism
heating the airflow, and
the airflow produced by the blower mechanism is
separated on the upstream of the heating mecha-
nism into the ion channel and a portion of the air
channel where the heating mechanism is provided.

6. The hair care device according to claim 4, wherein
the air channel is provided with a heating mechanism
heating the airflow, and
the metal member is heated by heat generated by
the heating mechanism.

7. The hair care device according to claim 1, further
comprising:

an electrostatic atomizing mechanism which in-
cludes the ion generator and a water supplier
supplying water to the ion generator, and gen-
erates atomized mist, wherein
the metal member is positioned so as to be hit
by the ions generated by the ion generator in-
cluded in the electrostatic atomizing mecha-
nism.

8. The hair care device according to claim 1, further
comprising an electrostatic atomizing mechanism
configured to generate atomized mist, the electro-
static atomizing mechanism including a second ion
generator which is separately formed from the ion
generator and is configured to generate ions by a
discharge operation and a water supplier configured
to supply water to the second ion generator.

9. The hair care device according to claim 8, further
comprising a second metal member positioned so
as to be hit by the ions generated by the second ion
generator, the second metal member being hit by
the ions to release fine metal particles.

10. The hair care device according to claim 3, further
comprising:

a humidifying mechanism configured to humidify
the airflow generated by the blower mechanism.

11. The hair care device according to claim 10, wherein
the humidifying mechanism includes a cooling unit
cooling the metal member and condenses moisture
in air on a surface of the metal member cooled by
the cooling unit to generate condensation water and
supplies the condensation water for humidification.

Amended claims under Art. 19.1 PCT

1. amended) A hair care device which includes an
ion generator generating ions by a discharge oper-
ation between a discharge electrode and a ground
electrode and releases the generated ions, the hair
care device comprising:

a metal member which is provided separately
from the discharge and ground electrodes and
faces a place serving as a flow channel of the
ions outside of the ion generator, wherein
the ions generated by the ion generator are hit
on the metal member to atomize metal con-
tained in the metal member and release the
same.

2. The hair care device according to claim 1, wherein
the metal member is detachably provided.

3. The hair care device according to claim 1, wherein

an ion channel allowing the ions generated by
the ion generator to pass therethrough is formed
within a case, the device further comprising:
a blower mechanism configured to produce an
airflow in the ion channel.

4. The hair care device according to claim 3, wherein
an air channel allowing the airflow produced by the
blower mechanism-to pass therethrough and blow
out is formed within the case separately from the ion
channel.

5. The hair care device according to claim 4, wherein
the air channel is provided with a heating mechanism
heating the airflow, and
the airflow produced by the blower mechanism is
separated on the upstream of the heating mecha-
nism into the ion channel and a portion of the air
channel where the heating mechanism is provided.

6. The hair care device according to claim 4, wherein
the air channel is provided with a heating mechanism
heating the airflow, and
the metal member is heated by heat generated by
the heating mechanism.

7. The hair care device according to claim 1, further
comprising:
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an electrostatic atomizing mechanism which in-
cludes the ion generator and a water supplier
supplying water to the ion generator, and gen-
erates atomized mist, wherein
the metal member is positioned so as to be hit
by the ions generated by the ion generator in-
cluded in the electrostatic atomizing mecha-
nism.

8. The hair care device according to claim 1, further
comprising an electrostatic atomizing mechanism
configured to generate atomized mist, the electro-
static atomizing mechanism including a second ion
generator which is separately formed from the ion
generator and is configured to generate ions by a
discharge operation and a water supplier configured
to supply water to the second ion generator.

9. The hair care device according to claim 8, further
comprising a second metal member positioned so
as to be hit by the ions generated by the second ion
generator, the second metal member being hit by
the ions to release fine metal particles.

10. The hair care device according to claim 3, further
comprising:

a humidifying mechanism configured to humidify
the airflow generated by the blower mechanism.

11. The hair care device according to claim 10,
wherein
the humidifying mechanism includes a cooling unit
cooling the metal member and condenses moisture
in air on a surface of the metal member cooled by
the cooling unit to generate condensation water and
supplies the condensation water for humidification.
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