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(54) HAIR STYLE TREATMENT DEVICE

(57) A hair style treatment device comprises an arm
body 2, at least one vibration means 3 disposed in one
or the other arm 2A, 2B or in a device body 4A and gen-
erating vibration of a predetermined frequency, and at
least one vibrator 9 disposed in one or the other arm 2A,

2B, wherein the arm body 2 is adapted to be able to hold
or release the hair, and wherein the vibrator 9 is adapted
to be able to apply vibration in the width direction of the
arm body 2 and to transmit vibration from the vibration
means to the hair thus held.
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Description

Technical Field

[0001] The present invention relates to a hair style
treatment device.

Background Art

[0002] Conventionally, a treatment (permanent treat-
ment) technique of giving a desired style to hair such as
straight permanent or wave permanent is performed by
dividing the whole hair into a plurality of sections before
or after performing a softening treatment with applying
or spraying a first liquid (also referred to as a softening
agent, a reducing agent, or a cold liquid) onto the whole
hair cleaned by shampooing, performing a heat or comb-
ing treatment or applying creamy substance to the divid-
ed hair, or wrapping the divided hair around hair rods or
the like in the case of wave permanent, and then per-
forming a hardening treatment by applying or spraying a
second liquid (also referred to as a hardening agent, an
oxidizing agent, or a cold liquid) onto the hair, removing
the hair rods after an elapse of a predetermined time
period if the hair is wrapped around the hair rods, and
finally rinsing the hair with warm water or the like.
[0003] In other words, the conventional hair style treat-
ment technique such as a permanent or a treatment has
been performed only by the so-called chemical treatment
such as applying the first liquid (reducing agent) to the
hair after wrapping the hair around the rods or the like,
cutting the cystine linkage of the hair, and bonding the
linkage by using the second permanent liquid (oxidizing
agent) with the hair transformed by the rods or the like.
Accordingly, the hair style keeping effect of the straight
permanent, wave permanent, treatment or the like has
been very short lived. This may be caused by unsuccess-
ful cutting of the cystine linkage as a result of poor pen-
etration of the perm solution which does not penetrate
into the depth of the hair or by weak cystine linkage due
to damage of the hair during the hair style treatment.
[0004] Therefore, for example, an attempt has been
made to adjust pH levels or the like of the cold liquid to
various levels depending on the nature of hair of an in-
dividual person undergoing a permanent treatment in or-
der to enable the hair style keeping effect by the afore-
mentioned cold liquid to be kept for a long time. In fact,
however, a sufficient style keeping effect is not achieved
yet.
[0005] It is thought that a number of polypeptide chains
(the main chains) constituting keratin, which is the main
component of hair, are lined up in a vertical direction of
a hair, and adjacent main chains make a mesh structure
by being connected with each other by means of side
chains of cystine linkage, salt linkage, hydrogen linkage,
and the like, and that, by means of these linkages, hair
has high elasticity and has resilience to return in a former
form immediately after a hand is released from the hair

even if it is bent.
[0006] To weaken the resilience by cutting side chains
of the cystine linkage, salt linkage, hydrogen linkage and
the like, which apply this resilience to hair is the action
of the first permanent liquid to the hair. On the other hand,
to restore the linkage of the side chains at a new position
where the hair is bent is the action of the second liquid.
It is thought that a durable wave or the like is formed by
means of this serial reaction. Naturally the same applies
to a principle of curly hair correction for changing frizz
hair to straight and a principle of changing wavy hair to
straight.
[0007] Moreover, in a hair style treatment process, it
is generally performed in addition to the above hair treat-
ment to subject the hair to a heat treatment (physical
treatment) at a constant temperature for a given length
of time. This heat treatment effectively utilizes, for chang-
ing the hair style, thermoplasticity of a medulla, cortex,
matrix, cuticle, and the like, which constitute hair, and
aims to achieve a synergistic effect with the actions of
the aforementioned agents (chemical treatment) to the
hair.
[0008] Since, however, the agent and heat are used
in the hair style treatment such as the aforementioned
permanent treatment or the like, it is necessary to treat
the agents carefully by strictly making a correct use and
amount of each agent, for example, in the hair style treat-
ment with the agent. In addition, there is a problem that
damage to hair increases if cutting is advanced by the
first liquid to such a degree that revitalization of cystine
linkage in keratin is impossible, and on the other hand,
hair is damaged and the treatment to give a predeter-
mined hair style cannot be performed if the treatment
with the second liquid is incomplete.
[0009] Moreover, it is thought to be an effective method
to effectively use the stretchability inherent in the hair,
by applying a force in the stretching direction to the hair
repeatedly in an almost natural state in order to exert the
cutting of cystine linkage, salt linkage, hydrogen linkage,
and the like in keratin of the hair into the details of the
hair. In the conventional hair style treatment device, how-
ever, the force is applied to the whole hair, which causes
a problem of applying damage to the hair, particularly
heavy damage to hair roots.
[0010] In order to solve the plurality of problems, the
following Patent Documents 1 to 4 are disclosed.
[0011] Patent Document 1 discloses a method of treat-
ing a hair style by applying ultrasonic vibration to hair
without using an agent or heat and a device for the meth-
od. In Patent Document 1, however, there is no disclosure
on how long period the style of the treated hair is kept
without damaging the hair.
[0012] In addition, Patent Documents 2 and 3 disclose
a method of treating hair with ultrasonic vibration. Par-
ticularly, Patent Document 3 describes that it is prefera-
ble to use relatively strong vibration to such a degree that
sufficient high contact pressure can be applied to hair.
The generation of such a strong vibration, however, could
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lead to damage to hair more than required, and thus it is
not enough to solve the problem.
[0013] Patent Document 4 discloses a hair style treat-
ment device for applying vibration of low frequencies in
a range of 1 Hz to 20000 Hz to hair via a vibrator which
slides in the longitudinal direction of an arm. In the hair
style treatment device in Patent Document 4, hair is vi-
brated from the side (in the longitudinal direction of the
arm) and thus the hair moves in a reciprocating rotational
motion on the arm. Therefore, hair does not collapse in
the vertical direction and the circular cross section can
be maintained without damage, and therefore the elas-
ticity and texture can be maintained and good evaluation
is achievable. In Patent Document 4, however, attention
is not focused on the use of stretchability inherent in the
hair, and no sufficient solution is provided in respect of
performing hair style treatment in an almost natural state.
[0014]

Patent Document 1: JP-A-8-299046
Patent Document 2: JP-A-9-262120
Patent Document 3: JP-A-9-262123
Patent Document 4: JP-B-3069157

Disclosure of the Invention

[0015] The present invention has been made in view
of the above problems of the conventional techniques. It
is an object of the present invention to provide a hair style
treatment device capable of smoothly giving the hair style
so as to reduce the treatment time and capable of keeping
the hair style for a long term after the treatment with ex-
erting a strong styling effect on the hair, by restrictedly
and repeatedly applying a force in the stretching direction
to hair in an almost natural state without applying stress
to hair roots, thereby enabling the exertion of cutting of
cystine linkage, salt linkage, hydrogen linkage, and the
like in keratin of the hair into the details thereof by utilizing
the stretchability inherent in the hair. Particularly, the
present invention enables the treatment at relatively low
temperatures and thus prevents hair damage.
[0016] According to the present invention, there is pro-
vided a hair style treatment device described below.
[0017]

[1] A hair style treatment device for giving a desired
style to hair softened by applying or spraying a sof-
tening agent or to hair treated by applying a hair-
treating agent, the device comprising: an arm body
in which one and the other arms are rotatably con-
nected to each other via a connecting mechanism;
at least one vibration means disposed in one or the
other arm or in a device body and generating vibra-
tion of a predetermined frequency; and at least one
vibrator disposed in one or the other arm, wherein
the arm body is adapted to be able to hold or release
the hair via the vibrator by the rotation of the con-
necting mechanism, and wherein the vibrator is

adapted to be slidable in the width direction of the
arm body and to transmit vibration from the vibration
means to the hair thus held.

[0018]

[2] The hair style treatment device described in [1],
wherein at least two of the vibrators are disposed in
parallel in the width direction in one or both of the
arms.

[0019]

[3] The hair style treatment device described in [1]
or [2], wherein the vibration generated by the vibra-
tion means is able to be selectively applied to arbi-
trary one or more of the vibrators.

[0020]

[4] The hair style treatment device described in one
of [1] to [3], wherein a temperature heater is disposed
in one or the other arm or in the device body and
heat is able to be applied to the hair when the hair
is held.

[0021]

[5] The hair style treatment device described in one
of [1] to [4], wherein the amplitude of vibration of the
vibrator is in the range of 0.0001 mm to 10 mm.

[0022]

[6] The hair style treatment device described in one
of [1] to [5], wherein the frequency of the vibration
means is switchable.

[0023]

[7] The hair style treatment device described in one
of [1] to [6], wherein the part in contact with the hair
of the hair style treatment device is made of an elastic
material.

[0024]

[8] The hair style treatment device described in one
of [1] to [7], wherein a first vibrator which vibrates in
the width direction is disposed in the one arm and a
second vibrator which vibrates in the longitudinal or
thickness direction is disposed in the other arm.

[0025]

[9] The hair style treatment device described in [8],
wherein the vibration from the first vibrator and the
second vibrator to the hair is able to be applied by
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only one of the vibrators, by the vibrators alternately,
or by both of the vibrators at a time.

[0026] According to the present invention, it is possible
to exert the cutting of cystine linkage, salt linkage, hydro-
gen linkage, and the like in keratin of the hair into the
details thereof by utilizing the stretchability inherent in
the hair, by restrictedly and repeatedly applying a force
in the stretching direction to the hair in an almost natural
state without applying stress to hair roots. Moreover, the
hair styling treatment is able to be smoothly performed,
thereby reducing treatment time and facilitating the re-
bonding of the cystine linkage and the hydrogen linkage
thereafter. Further, a strong styling effect is exerted on
the hair, thereby providing an excellent advantageous
effect of the hair style treatment device capable of keep-
ing the hair style for a long term after the treatment. Par-
ticularly, the present invention enables the treatment at
relatively low temperatures and thus prevents hair dam-
age.

Brief Description of the Drawings

[0027]

Fig. 1A is a schematic diagram and also a perspec-
tive diagram illustrating one embodiment of a hair
style treatment device according to the present in-
vention.
Fig. 1B is a diagram illustrating the cross section of
Fig. 1A, which is partially omitted and schematically
illustrated.
Fig. 2 is a diagram schematically illustrating a state
in which the hair style treatment device in Fig. 1A is
caused to hold hair.
Fig. 3A is a front view of the hair style treatment de-
vice in Fig. 2, which is partially omitted and schemat-
ically illustrates a fixing member and a vibrator.
Fig. 3B is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 2, which is
partially omitted.
Fig. 3C is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 2, which is
partially omitted.
Fig. 3D is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 2, which is
partially omitted.
Fig. 3E is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 2, which is
partially omitted.
Fig. 4 is a perspective diagram illustrating another
embodiment of the hair style treatment device ac-
cording to the present invention and also a diagram
schematically illustrating a state before the hair style

treatment device holds hair.
Fig. 5A is a front view of the hair style treatment de-
vice in Fig. 4, which is partially omitted and schemat-
ically illustrates a fixing member and a vibrator.
Fig. 5B is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 4, which is
partially omitted.
Fig. 5C is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 4, which is
partially omitted.
Fig. 5D is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 4, which is
partially omitted.
Fig. 5E is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 4, which is
partially omitted.
Fig. 6 is a perspective diagram illustrating still anoth-
er embodiment of the hair style treatment device ac-
cording to the present invention and also a diagram
schematically illustrating a state before the hair style
treatment device holds hair.
Fig. 7A is a front view of the hair style treatment de-
vice in Fig. 6, which is partially omitted and schemat-
ically illustrates a fixing member and a vibrator.
Fig. 7B is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 6, which is
partially omitted.
Fig. 7C is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 6, which is
partially omitted.
Fig. 7D is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 6, which is
partially omitted.
Fig. 7E is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 6, which is
partially omitted.
Fig. 8A is a perspective diagram illustrating still an-
other embodiment of the hair style treatment device
according to the present invention and also a dia-
gram schematically illustrating the embodiment.
Fig. 8B is a diagram illustrating the hair style treat-
ment device shown in Fig. 8A and also a diagram
schematically illustrating the state before the hair
style treatment device holds hair.
Fig. 9A is a front view of the hair style treatment de-
vice in Fig. 8A, which is partially omitted and sche-
matically illustrates a fixing member and a vibrator.
Fig. 9B is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 8A, which
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is partially omitted.
Fig. 9C is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 8A, which
is partially omitted.
Fig. 9D is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 8A, which
is partially omitted.
Fig. 9E is a diagram schematically illustrating a state
in which the vibrator is caused to slide with hair held
by the hair style treatment device in Fig. 8A, which
is partially omitted.
Fig. 10 is a perspective diagram illustrating still an-
other embodiment of the hair style treatment device
according to the present invention and also a dia-
gram schematically illustrating a state before the hair
style treatment device holds hair.
Fig. 11A is a front view of the hair style treatment
device in Fig. 10, which is partially omitted and sche-
matically illustrates a fixing member and a vibrator.
Fig. 11B is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 10,
which is partially omitted.
Fig. 11C is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 10,
which is partially omitted.
Fig. 11D is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 10,
which is partially omitted.
Fig. 11E is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 10,
which is partially omitted.
Fig. 12 is a perspective diagram illustrating still an-
other embodiment of the hair style treatment device
according to the present invention and also a dia-
gram schematically illustrating a state before the hair
style treatment device holds hair.
Fig. 13A is a front view of the hair style treatment
device in Fig. 12, which is partially omitted and sche-
matically illustrates a fixing member and a vibrator.
Fig. 13B is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 12,
which is partially omitted.
Fig. 13C is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 12,
which is partially omitted.
Fig. 13D is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 12,
which is partially omitted.
Fig. 13E is a diagram schematically illustrating a

state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 12,
which is partially omitted.
Fig. 14 is a perspective diagram illustrating still an-
other embodiment of the hair style treatment device
according to the present invention and also a dia-
gram schematically illustrating a state before the hair
style treatment device holds hair.
Fig. 15A is a front view of the hair style treatment
device in Fig. 14, which is partially omitted and sche-
matically illustrates a fixing member and a vibrator.
Fig. 15B is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 14,
which is partially omitted.
Fig. 15C is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 14,
which is partially omitted.
Fig. 15D is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 14,
which is partially omitted.
Fig. 15E is a diagram schematically illustrating a
state in which the vibrator is caused to slide with hair
held by the hair style treatment device in Fig. 14,
which is partially omitted.
Fig. 16 is a plan view of the hair style treatment device
in Fig. 1A and also a diagram schematically illustrat-
ing a state in which the vibrator is detached from the
hair style treatment device.
Fig. 17 is a front view of still another embodiment of
the hair style treatment device according to the
present invention, which is partially omitted and
schematically illustrated.
Fig. 18A is a schematic diagram of a cam mechanism
which converts a rotational motion to a reciprocating
motion.
Fig. 18B is a schematic diagram of a cam mechanism
which converts the reciprocating motion to another
reciprocating motion different in direction.
Fig. 18C is a diagram schematically illustrating an
enlarged part of the cam mechanism shown in Fig.
18B.
Fig. 19 is a cross section illustrating another embod-
iment of the hair style treatment device according to
the present invention and also a schematic diagram.
Fig. 20A is a diagram schematically illustrating an
enlarged part of another embodiment of the hair style
treatment device according to the present invention.
Fig. 20B is a diagram schematically illustrating a
state in which the hair style treatment device shown
in Fig. 20A holds hair.
Fig. 21 is a diagram schematically illustrating still an-
other embodiment of the hair style treatment device
according to the present invention.
Fig. 22 is a diagram schematically illustrating still an-
other embodiment of the hair style treatment device
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according to the present invention.
Fig. 23 is a diagram schematically illustrating a con-
dition in which the hair style treatment is carried out
by means of one embodiment of the hair style treat-
ment device according to the present invention.
Fig. 24 is a diagram schematically illustrating still an-
other embodiment of the hair style treatment device
according to the present invention, which is partially
omitted.

Description of Reference Numbers

[0028] 1: Hair style treatment device (hair iron), 2: Arm
body, 2A: One arm (upper arm), 2B: The other arm (lower
arm), 3: Vibration means, 4A: Device body (first gripper),
4B: Second gripper, 5: Connecting mechanism, 5a: Rivet
portion, 6: Ceramic actuator, 7: Power cord, 9: Vibrator,
10: Cam mechanism, 11: Connection structure, 11a:
Connecting portion, 11b: L-shaped portion, 12: Opening,
12a, 12b: Opening end, 13: Recess, 14a, 14b: Abutment
end, 15: Fixing member, 16: Vibrator holding portion,
20A: Upper arm, 20B: Lower arm, 31: Hair iron, 22: Motor,
23: Eccentric cam, 24: Cam, 25: Vibration transmitter,
40: Vibration absorber (vibration isolator), 47: Projection
a, 47b: Recess, 49: Vibrator-embedded heater, 51: First
vibrator, 53: Second vibrator, 60: Cam mechanism, 63:
Eccentric cam, 64: Cam, 99: Hair

Best Mode for Carrying out the Invention

[0029] Hereinafter, the best mode for carrying out a
hair style treatment device according to the present in-
vention will be described specifically with reference to
accompanying drawings. It, however, goes without say-
ing that the present invention widely includes hair style
treatment devices having particular matters of the inven-
tion and the present invention is not limited to the em-
bodiments described below.

[1] Configuration of the hair style treatment device of the 
present invention:

[0030] The hair style treatment device according to the
present invention is a hair style treatment device which
gives a desired style to hair softened by applying or spray-
ing a softening agent or to hair treated by applying a hair-
treating agent as shown in Fig. 1A, Fig. 1B, Fig. 2, and
Fig. 19. The hair style treatment device includes an arm
body 2 in which one arm 2A and the other arm 2B are
rotatably connected to each other via a connecting mech-
anism 5, at least one vibration means 3 disposed in one
arm 2A or the other arm 2B or in a device body 4A and
generating vibration of a predetermined frequency, and
at least one vibrator 9 disposed in one arm 2A or the
other arm 2B. The arm body 2 is adapted to be able to
hold or release the hair via the vibrator 9 by the rotation
of the connecting mechanism 5, and the vibrator 9 is
adapted to be slidable in the width direction of the arm

body 2 and to transmit vibration from the vibration means
3 to the hair thus held.

[1-1] Hair to be treated in the present invention:

[0031] The hair style treatment device according to the
present invention can be preferably used for hair sof-
tened by applying or spraying a softening agent or to hair
treated by applying a hair-treating agent (hereinafter, ap-
propriately referred to as "hair after softening or other
treatment"). In other words, the hair style treatment de-
vice according to the present invention is preferably used
for a head hair style treatment. In a method of this sof-
tening or other treatment, hair is shampooed first, and
then a first liquid (softening agent) is applied or sprayed
carefully onto the hair. Naturally, while the hair style treat-
ment device according to the present invention can be
preferably used for hair after softening or other treatment
as described above, the hair style treatment device is not
limited to the hair after softening or other treatment, but
the hair style treatment device also has an excellent ad-
vantageous effect on hair not treated with softening or
other treatment.

[1-1-1] Hair softening agent (hair-treating agent):

[0032] The hair softening agent (hair-treating agent)
includes, for example, a hair dye, a treatment agent, a
setting lotion agent, and the like, and more specifically a
hair manicure agent, a hair treatment agent, a hair styling
agent, a hair rinse agent, a hair cream agent, a hair
mousse agent, a hair gel agent, a hair pack agent, and
the like.

[1-1-2] Desired styles:

[0033] While desired styles which can be given by us-
ing the hair style treatment device according to the
present invention are not particularly limited, the hair style
treatment device can be preferably used for a hair style
treatment which gives a hair style such as, for example,
a wave permanent, straight permanent, or the like to hair
softened by applying or spraying a softening agent or to
hair treated by applying a hair-treating agent.

[1-1-2-1] Wave permanent:

[0034] When the wave permanent is applied to hair,
hair can be arranged to a desired hair style by using the
hair style treatment device according to this embodiment
by shampooing the hair, holding a given quantity of the
hair while combing the hair softened by means of the first
liquid, aligning the bunch of the hair from the hair base
to the hair tip, and, for example, giving a wave (a curl) in
a specific direction with a hair iron or wrapping the hair
around a hair rod so that about uniform tension is applied
to the hair from the hair base to the hair tip.

9 10 
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[1-1-2-2] Straight permanent:

[0035] When the straight permanent is applied to hair,
hair can be arranged to a desired hair style by using the
hair style treatment device according to this embodiment
by aligning a bunch of shampooed and combed hair from
the hair base to the hair tip with being held by a given
quantity, softening the hair by applying or spraying the
first liquid to the hair, and then aligning the bunch of the
hair held by the given quantity from the hair base to the
hair tip while combing the hair so that the hair is turned
to, for example, straight.

[1-2] Vibration means:

[0036] The vibration means in this embodiment has a
function of, so to speak, a power source which gives (ap-
plies) vibration to the hair after softening by vibrating the
vibrator. Although the vibration means 3 is disposed in
the arm body 2 (the arm 2A, the arm 2B) in Fig. 1B, the
location is not limited to the arm body 2, but, for example,
in the case of a hair style treatment device having a device
body 4A as shown in Fig. 19, the vibration means 3 may
be disposed in the device body.
[0037] More preferably, however, the aforementioned
vibration means is disposed in the arm body. For exam-
ple, the vibration means 3 such as a ceramic actuator is
disposed in the arm 2B of the arm body 2 like the hair
style treatment device shown in Fig. 1B, thereby enabling
a reduction in the vibration transmission distance to the
vibrator and thus enabling desired vibration to be applied
(transmitted) to the hair reliably. In other words, loss of
vibration transmission to the hair is reduced and the ap-
plied vibration is able to be adjusted reliably and smooth-
ly, and therefore it is thought to be one of the preferable
modes.
[0038] The vibration means may be, for example, an
electric motor such as a small motor or a flat motor, an
electromagnetic actuator, a ceramic actuator, or the like,
including those connectable to the mains power supply
at home via a power cord 7. If the ceramic actuator or
the like constitutes the vibration means, electric energy
is directly convertible to mechanical translatory move-
ment energy, thereby enabling improvement in an energy
efficiency and power saving. The operation of the vibra-
tion means is started or ended by using a known power
switch or the like, which has been provided. If an electric
motor or the like which outputs a rotational motion is used
as the vibration means, the vibrator described later may
be vibrated, for example, by converting the rotational mo-
tion to a translatory movement by using a cam mecha-
nism 10 as shown in Fig. 18A and further converting the
aforementioned translatory movement to a sliding (recip-
rocating) motion in the width direction of the arm by using
a cam mechanism 60 as shown in Figs. 18B and 18C.
The vibration means thus adapted is preferably as light
in weight as possible because an excessively heavy vi-
bration means may impose a burden on the hair style

treatment work.
[0039] The vibration means is preferably adapted to
be able to generate vibration of a predetermined frequen-
cy. The generation of vibration of the predetermined fre-
quency to apply a force in the stretching direction of the
hair within a desired range enables the exertion of cutting
of cystine linkage, salt linkage, hydrogen linkage, and
the like in keratin of the hair into the details thereof by
utilizing the stretchability inherent in the hair.
[0040] More preferably, the vibration means is adapted
to be able to generate vibration having a predetermined
frequency in a range of 1 Hz to 200000 Hz. The vibration
means thus adapted is able to repeatedly and reliably
apply a stretching or shrinking force to a restricted part
of the hair in the width direction of the arm, for example,
if the vibration has a predetermined frequency of the min-
imum value. Moreover, for example, if the vibration has
a predetermined frequency of the maximum value, the
vibration is able to be repeatedly and delicately applied
to the hair in the width direction of the arm. In other words,
the stretching and shrinking force is repeatedly and reli-
ably applied to a restricted part of the hair in an almost
natural state. Particularly, this feature is convenient to
carry out the hair treatment in a short period of time or
to fine-tune the amplitude of the applied vibration accord-
ing to the nature of individual hair. More preferably, the
vibration means is adapted to be able to generate vibra-
tion of a predetermined frequency in a range of 1 Hz to
20000 Hz. If the vibration of a predetermined frequency
is adapted to have the maximum value of 20000 Hz, the
vibration means for generating vibration is not excessive-
ly complicated or upsized, though the region of selectable
amplitudes is reduced in respect of applying vibration
more delicately than in the case of 200000 Hz, and thus
this feature is more convenient in respect of manufactur-
ing and enables a reduction in production cost. Thus, the
application of a force to the hair in the stretching direction
thereof within the desired range enables the exertion of
cutting of cystine linkage, salt linkage, hydrogen linkage,
and the like in keratin of the hair into the details thereof
by utilizing the stretchability inherent in the hair.
[0041] More preferably, the vibration means is adapted
to be able to generate vibration of a frequency in a range
of 10 Hz to 100 Hz, because it is thought that low-fre-
quency vibration of frequencies ranging from 10 Hz to
100 Hz is more effective to apply a force repeatedly to a
restricted part in an almost natural state than ultrasonic
vibration. Therefore, the low-frequency vibration is given
to hair along the width direction of the arm 2B as shown
in Figs. 1A and 2, which enables the force in the stretching
direction to be repeatedly applied to a restricted part of
the hair more easily, enables the use of the stretchability
inherent in the hair, and enables damage to hair roots to
be reduced as much as possible with keeping the natural
texture of the hair. In addition, applying the low-frequency
vibration to hair enables the exertion of cutting of cystine
linkage, salt linkage, hydrogen linkage, and the like in
keratin of the hair into the details thereof.
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[0042] Further, it is thought to be preferable as a hair
style treatment to carry out the hair style treatment while
applying vibration in a predetermined range from a pre-
determined direction, because it promotes penetration
of the first liquid to the hair to soften the hair and thereby
enhances the effect of the first liquid. Thus, it becomes
possible to keep the elasticity and texture of the hair by
controlling the frequency of the vibration means to fall
within a desired value range.
[0043] Moreover, the frequency of the vibration means
is preferably switchable. The stiffness, thickness, and the
like of hair vary between individuals, and therefore the
switchable predetermined frequency enables the hair
style treatment to be performed according to the individ-
ual properties of hair. Thus, it is one of the preferable
modes.

[1-3] Arm body:

[0044] The arm body 2 in this embodiment is com-
posed of one arm 2A and the other arm 2B, and one arm
2A and the other arm 2B are rotatably connected to each
other via the connecting mechanism 5. Further, one arm
2A and the other arm 2B are adapted to be rotatable
enough to be able to hold hair. Note here that a strong
contact between the arms during hair treatment may col-
lapse the hair sandwiched between the arms. Therefore,
such a strong contact between the arms is unfavorable.
Thus, in this embodiment, it is preferable to suppress the
strength of contact to a level only enough to hold the hair,
with respect to the contact between the arms, the contact
between the vibrator disposed in one of the arms and the
other arm, the contact between the vibrator disposed in
one of the arms and the fixing member disposed in the
other arm, the contact between the vibrators disposed in
both arms, or the like.
[0045] Here, how the arm body holds the hair is an
important issue for the hair style treatment device. For
example, if the hair is sandwiched between the arms with
a strong pressing force (strong pressure) and the hair
style treatment is carried out with the strong pressure
maintained, the cross section of the hair is collapsed in
the stage of the strong pressure and still further the hair
style treatment is applied to the collapsed hair, and there-
fore double or triple damage is done to the hair. In other
words, even if the arm body were adapted to be able to
apply predetermined vibration from a predetermined di-
rection to the hair, the pressed and damaged hair is con-
tinued to be further pressed with a strong force during
the hair style treatment work. Thus, even if the vibrator
slides repeatedly, the hair does not stretch or shrink or
cannot stretch or shrink sufficiently, but the hair is
pressed with a strong force, by which the hair is kept to
be stretched to its maximum length or shrunk and the
hair is damaged. Under such circumstances, it is unable
to maintain the elasticity and texture of hair and to perform
a satisfactory hair treatment. Therefore, in this embodi-
ment, one arm and the other arm gently hold the hair so

as not to collapse the hair via the connecting mechanism,
and the hair is caused to stretch and shrink with the hair
held by the two arms.
[0046] Further, in order to prevent damage to the hair
caused by an excessive pressing force from one and the
other arms when the hair is held by one arm and the other
arm, preferably, for example, a projection 47a as shown
in Fig. 22 is disposed in the arm 2B and a recess 47b is
disposed in the arm 2A. This configuration prevents the
excessive pressing force since, even if one arm and the
other arm are going to excessively press each other (one
arm or the other arm), the projection 47a and the recess
47b serve as a stopper before an excessive pressing
force is applied. Therefore, the pressing force to the hair
is avoided. In other words, vibration is able to be applied
in an almost natural state.
[0047] The shape of the arm body may include, for
example, a cylindrical, rectangular, rod-like shape and
the like. The shape, however, is not limited thereto, but
preferably the arm body has a shape facilitating the arms
to hold and release the hair and facilitating the rotation
of the arms via the connecting mechanism. Moreover, if
the vibrator 9 shown in Figs. 1A and 1B, the vibration
transmitter 25 shown in Fig. 1B, and the like are disposed,
the arm body preferably has a hollow shape. The shape
of the arm body, however, is not limited to the hollow
shape, but the arm body in this embodiment includes
those having a shape facilitating the disposition of the
vibrator in the arm body, facilitating the application of
vibration to the hair when the vibrator is disposed, or fa-
cilitating the disposition of any other peripheral member.
[0048] Moreover, the arm body is made of a known
metal material such as titanium alloy, duralumin, alumi-
num alloy, or steel. The material is not limited thereto,
but the arm body may be made of a material which is
light in weight, impervious to vibration, and durable.
Moreover, the arm body is preferably made of a material
having excellent heat resistance in addition to the above
properties.

[1-3-1] Connecting mechanism:

[0049] The arm body is, as shown in Fig. 1A, rotatably
connected via the connecting mechanism 5. Specifically,
one arm 2A and the other arm 2B are rotatably connected
to each other with a rivet portion 5a as a base shaft, so
that the arms are rotatable up and down when viewed in
the paper plane direction in Fig. 1A. The connecting
mechanism, however, is not limited thereto, but the con-
necting mechanism in this embodiment includes a known
connection structure in which the arm body is rotatable.
By rotating one arm 2A and the other arm 2B freely via
the connecting mechanism 5, one arm 2A and the other
arm 2B can hold or release the hair smoothly.
[0050] Moreover, the arm body is preferably provided
with a biasing member such as a spring which facilitates
rotation (opening or closing between one arm and the
other arm), because it enables the hair to be held smooth-
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ly, so that the hair treatment can be smoothly performed.

[1-4] Vibrator:

[0051] At least one vibrator is disposed in one or the
other arm and is adapted to be able to hold or release
the hair via the vibrator. Further, the vibrator is adapted
to be able to apply vibration in the width direction of the
arm body and to transmit the vibration from the vibration
means to the held hair. The vibrator is thus adapted be-
cause the vibrator serves as a transmitter of the vibration
generated by the vibration means to the hair. Specifically,
the vibrator thus adapted enables a force in the stretching
direction to be restrictedly and repeatedly applied to the
hair in an almost natural state without applying stress to
hair roots and enables the exertion of cutting of cystine
linkage, salt linkage, hydrogen linkage, and the like in
keratin of the hair into the details thereof by utilizing the
stretchability inherent in the hair, thus providing an ad-
vantageous effect of the present application.
[0052] Moreover, the vibrator is preferably adapted to
be slidable in the width direction of the arm body, because
the vibrator sliding in the width direction of the arm body
facilitates the transmission of vibration to the hair and the
repetitive application of a force in the stretching direction
to a restricted part of the hair in an almost natural state
without applying stress to hair roots.
[0053] Here, the term "at least one vibrator is disposed
in one or the other arm" means that, as long as one vi-
brator is disposed in at least one arm, one vibrator may
be disposed in the other arm or may be omitted in the
other arm. Alternatively, the term means that one vibrator
may be disposed in each of the arms or a plurality of
vibrators may be disposed in both arms. It is because
one vibrator disposed in at least one arm provides the
advantageous effect of the present application. In the
case where at least one vibrator is disposed in one arm
and no vibrator is disposed in the other arm, for example,
a fixing member or the like is provided to enable the hair
to be held or released, so that the hair can be held or
released via the fixing member and the vibrator. It is be-
cause the provision of the fixing member or the like en-
ables the region of the hair to which the vibration is ap-
plied to be limited to a restricted part, thereby providing
an advantageous effect of the present application.
[0054] Moreover, "the force is applied in the stretching
direction of the hair" because normally hair stretches or
shrinks according to the weather, temperature, humidity,
or the like and it is possible to reduce the damage to the
hair by utilizing the stretchability inherent in the hair. Fur-
ther, the force in the stretching direction is "repeatedly"
applied to the hair, because, if vibration is applied to the
hair in only one direction relative to the longitudinal di-
rection of the hair, the hair is continuously in the stretched
or shrunk state, by which the hair is easily damaged or
stressed. Therefore, the vibrator is adapted to be able to
apply vibration repeatedly to the hair, so to speak, in two
directions along the longitudinal direction of the hair.

[0055] Moreover, "the force is applied in an almost nat-
ural state" because an excessive force, if applied immod-
erately from a direction in which the hair does not have
the stretchability, could damage the hair. Specifically,
even if the stretchability of the hair is used, the stretch-
ability of the hair is limited and thus, when a force ex-
ceeding the limit is applied or a force is applied immod-
erately from the direction in which the hair does not
stretch or shrink, stress is applied to the hair and the hair
is damaged. In addition, the term "restrictedly" is used
because, when vibration is applied, for example, so that
the hair between (held by) the arms is pulled in one di-
rection, hair roots are pulled accordingly and excessive
stress is also applied to the hair roots. Therefore, vibra-
tion is applied only to the pinched part of the hair sand-
wiched between (held by) the arms via the vibrator, so
that the partial hair treatment is achieved by "repeatedly"
applying the force in the stretching direction to the part
by means of the vibrators, in other words, applying the
force so as to make, so to speak, a reciprocating motion.
Thus, the present invention eliminates the risk of applying
stress or damage to hair roots.
[0056] The vibrator will be concretely described below
with reference to Fig. 1A and Figs. 2 to 3E. Here, Fig. 2
is a schematic diagram illustrating a state before the hair
style treatment device 1 of this embodiment shown in
Fig. 1 is caused to hold hair 99, and it is also a perspective
diagram illustrating the hair style treatment device 1 in
which the vibrator 9 is disposed in the arm 2B of the hair
style treatment device 1 and a fixing member 15 is dis-
posed in the arm 2A and which is partially omitted. Fig.
3A is a diagram schematically illustrating only the fixing
member 15 and the vibrator 9 shown in Fig. 1A, where
the sliding direction of the vibrator is indicated by an arrow
A. Furthermore, Figs. 3B to 3E are diagrams schemati-
cally illustrating a state in which the vibrator 9 slides with
the hair 99 held and also diagrams illustrating a state in
which the sliding vibrator 9 moves (slides) in the width
direction of the arm (in the left or right direction from the
center of the paper (the direction of the arrow of Fig. 3A))
with reference to the fixing member 15.
[0057] The double lines in the hair 99 shown in Figs.
3B to 3E are drawn to facilitate understanding of the
stretching and shrinking motion of the hair to which vi-
bration is to be applied. Hereinafter, the same applies to
Figs. 5B to 5E, Figs. 7B to 7E, Figs. 9B to 9E, Figs. 11B
to 11E, Figs. 13B to 13E, and Figs. 15B to 15E.
[0058] As shown in Fig. 3A, the vibrator 9 applies vi-
bration (slides) in the width direction of the arm 2B (shown
in Fig. 2), namely in the lateral direction (the width direc-
tion of the arm) with reference to the fixing member 15.
When vibration is applied with the hair 99 held by the
vibrator 9 and the fixing member 15 as shown in Fig. 3B,
the hair 99 is stretched in the left direction as shown in
Fig. 3C. The application of vibration is repeated recipro-
cally and therefore, as shown in Fig. 3D, the stretching
of the hair disappears when the vibrator 9 returns to the
position before starting the application of the vibration
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(the former position which is the same as in Fig. 3B).
Specifically, the hair shrinks in comparison with the
stretched hair and returns to the former state (length)
inherent in the hair before the stretching. Further, when
the vibrator slides in the right direction as shown in Fig.
3E, the hair is stretched in the right direction in concert
with the sliding motion. Thereafter, the aforementioned
series of motions are repeated. In this manner, while vi-
bration is applied to the hair, the vibrator slides repeatedly
in the width direction of the arm, and therefore the recip-
rocating stretching and shrinking motion of the hair is
made in concert with the sliding motion. Particularly, the
repetition of the sliding motion of the vibrator in the width
direction limits the vibration application region on the hair
to a restricted region, instead of the whole hair, and there-
fore it leads to a repetition of a cycle in which the hair is
restrictedly pulled or the pulling force is released. There-
fore, this kind of partial pulling force applies vibration to
the hair in an almost natural state without applying stress
to hair roots, thereby preventing stress or damage to the
hair.
[0059] Moreover, as a hair style treatment device in
which one or more vibrators are disposed in each of the
arm bodies, there is an example in which one vibrator is
disposed in each of the upper and lower arms (one and
the other arms) such as, for example, the hair style treat-
ment device shown in Fig. 4.
[0060] Specifically, in the hair style treatment device
shown in Fig. 4, the vibrator 9 (9a, 9b) is disposed in each
of the upper arm (one arm 2a) and the lower arm (the
other arm 2b) and these vibrators 9 are adapted to slide
in the opposite direction (between the upper and lower
vibrators) as shown in Fig. 5A. Then, as shown in Fig.
5B, when vibration is applied with the hair held by the
vibrators 9 (9a, 9b) in the upper arm 2a and the lower
arm 2b, sliding in the right direction of the vibrator 9a in
the upper arm 2a is performed simultaneously with sliding
in the left direction of the vibrator 9b in the lower arm 2b,
and the hair is stretched in the left or right direction at
each sliding motion (See Fig. 5C). Subsequently, sliding
in the left direction of the vibrator in the upper arm 2a is
performed simultaneously with sliding in the right direc-
tion of the vibrator in the lower arm 2b, and when the
vibrators return to the former positions before the vibra-
tion is applied in the same manner as in Fig. 5B, the
stretching of the hair disappears (See Fig. 5D). Further,
the vibrator in the upper arm slides in the left direction
from the former position (the former position before the
vibration is applied) shown in Fig. 5E, and at the same
time the vibrator in the lower arm slides in the right direc-
tion, by which the upper arm and the lower arm apply
forces to the hair in different directions, respectively. In
this manner, the hair style treatment device is able to
stretch the hair moderately. Therefore, the vibrators in
the upper and lower arms slide in the left and right direc-
tions, respectively, by which vibration is repeatedly ap-
plied to the hair held by the upper and lower arms via the
vibrators in the left and right directions. In other words,

with the repetition of the cycle in which the hair is restrict-
edly pulled or the pulling force is released, the force in
the stretching direction is repeatedly applied to a restrict-
ed part of the hair in an almost natural state.
[0061] The sliding of the vibrators is not limited to the
sliding pattern in which the vibrators slide in the direction
opposite to each other as described above, but the vi-
brators may be adapted to slide in the same direction at
a time, instead of sliding in the direction opposite to each
other. More specifically, the vibrators disposed in the up-
per arm and the lower arm may be adapted to apply vi-
brations in the left or right direction at the same time. In
other words, as long as the vibrators slide repeatedly in
the left and right directions (in the width direction of the
arm), the hair style treatment device is able to provide at
least the advantageous effect of the present application.
Note that, however, in terms of causing the hair to stretch
or shrink restrictedly, it is more preferable to slide the
vibrators in the direction opposite to each other as de-
scribed above since the hair is caused to stretch or shrink
more easily.
[0062] Fig. 4 is a perspective diagram schematically
illustrating a hair style treatment device, which is partially
omitted. Fig. 5A is a front view schematically illustrating
the vibrators disposed in the upper arm (one arm) and
the lower arm (the other arm) viewed from the direction
of the tip of the arm (from the side indicated by the arrow
A), in which other members are omitted. Moreover, Figs.
5B to 5E are diagrams each schematically illustrating a
state in which the hair is held by the vibrators disposed
in the upper arm and the lower arm.
[0063] Furthermore, as another example in which one
vibrator is disposed in each of the arms, there is a hair
style treatment device shown in Fig. 6. In the hair style
treatment device in Fig. 6, one vibrator 9a and one fixing
member 15a are disposed in the upper arm 2a and one
vibrator 9b and one fixing member 15b are disposed in
the lower arm 2b. By disposing at least one vibrator in
each arm in this manner, stress for holding the hair is
applied to the contact surface between each vibrator and
the hair. When the vibrators slide in the width direction
of the arm and in the direction opposite to each other at
the same time, stress generated along with the sliding of
the vibrators is further applied to the hair, by which the
hair is pulled in the sliding direction along with the sliding
of the vibrators. Then, the vibrators slide in the direction
opposite to each other at the same time as described
above, and therefore when the vibrators slide respective-
ly, stress in the direction opposite to each other is applied
to the contact surfaces of the hair in contact with the
vibrators, respectively. In other words, the stress in the
direction opposite to each other acts on one and the other
sides of the hair, thereby enabling the hair to stretch and
shrink repeatedly and limiting the region for stretching
and shrinking motion to a restricted part.
[0064] More specifically, as shown in Fig. 7A, when
the vibrator 9a in the upper arm 2a and the vibrator 9b
in the lower arm 2b are caused to apply vibration, the
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vibrator 9a in the upper arm slides with getting closer to
or farther away from the fixing member 15a disposed in
the width direction of the same upper arm 2a and the
vibrator 9b in the lower arm slides with getting closer to
or farther away from the fixing member 15b disposed in
the width direction of the same upper arm 2b. Specifically,
when the vibrators are caused to apply vibration to the
hair with the hair held by the vibrators and fixing members
as shown in Fig. 7B, the vibrators repeat sliding as shown
in Figs. 7C to 7E, and the fixing members 15a and 15b
disposed in the respective arms hold the hair during the
sliding of the vibrators 9a and 9b, which causes a repe-
tition of the cycle in which the hair between the fixing
members and the vibrators is restrictedly pulled and the
pulling force is released. Therefore, the hair style treat-
ment device is able to restrictedly and repeatedly apply
a force in the stretching direction to the hair in an almost
natural state.
[0065] Accordingly, the hair stretches or shrinks only
in a range of the length of the hair in the contact region
between the vibrators, in other words, the range in which
the hair stretches or shrinks is limited to a restricted re-
gion from before the vibrators slide to after the vibrators
slide at the maximum sliding distance, thereby enabling
the hair treatment without load such as stress or damage
to hair roots as well as to the whole hair.
[0066] Although two vibrators slide in the same direc-
tion at a time in the above example, naturally this em-
bodiment includes the hair style treatment device in
which vibrators sliding in the direction opposite to each
other since the vibrators slide repeatedly, as long as the
hair style treatment device provides the advantageous
effect of the present application. It is because the vibra-
tors facilitate the stretching and shrinking motion of a
restricted part of the hair, thereby providing the advan-
tageous effect of the present application. Note that, how-
ever, the latter vibrators sliding in the direction opposite
to each other are more preferable since they are able to
stretch or shrink more easily, in terms of causing the re-
stricted part of the hair to stretch or shrink.
[0067] Moreover, as the shape of the vibrator, the vi-
brator may be, for example, a plate-like member as
shown in Figs. 1A to 4, but the shape is not limited thereto.
As long as a member is able to repeatedly apply a force
in the stretching direction of the hair to a restricted part
of the hair in an almost natural state along the width di-
rection of the arm 2B (or the arm 2A) with the hair held
by the arm body 2, the member is thought to be suitable
for the vibrator in this embodiment and therefore the vi-
brator in this embodiment may be formed of the member
(shape or the like).
[0068] Moreover, the size of the vibrator is not partic-
ularly limited. For example, the vibrator may be formed
in a size so as to occupy the full width of the arm (See
Fig. 1A) or may be formed in size so as to occupy only
a part of the width of the arm. If the vibrator is formed in
the size shown in Fig. 1A, a wide area can be maintained
to hold the hair. If the vibrator is formed in the size shown

in Fig. 8A, the vibrator is able to apply vibration to a more
restricted part of the hair so as to be preferable. Herein-
after, the hair style treatment device shown in Fig. 8A will
be described.
[0069] In the hair style treatment device shown in Figs.
8A and 8B, at least one vibrator and at least one fixing
member are disposed in parallel in the width direction of
the arm body. Specifically, the vibrator 9 and the fixing
member 15 are disposed in parallel in the width direction
in the lower arm 2b and one fixing member 15 is disposed
in the upper arm 2a. In addition, the vibrator is disposed
so as to slide in the width direction in a part of the lower
arm as shown in Fig. 9A. When the vibrator and the fixing
member are disposed in the arm and thereby the vibrator
and the fixing member are caused to hold hair so as to
apply vibration to the hair as shown in Fig. 9B, the vibrator
slides in a part of the lower arm as shown in Figs. 9C to
9E and therefore the hair stretches and shrinks on a
widthwise part of the arm. Specifically, the vibration is
restrictedly applied to the hair so as to limit the applied
range to a part between the fixing member and the vi-
brator, thereby facilitating the hair to restrictedly stretch
in the lateral direction. In other words, vibration is repeat-
edly applied only to this part of the hair, which prevents
the hair from being pulled excessively and thus enables
a further reduction in the stress on hair roots. This causes
the repetition of the cycle in which the hair is restrictedly
pulled or the pulling force is released, and therefore the
hair style treatment device is able to restrictedly and re-
peatedly apply a force in the stretching direction to the
hair in an almost natural state.
[0070] The above embodiment is illustrative only and
is not limited to the disposition or the like of the sliding
body and the fixing member shown in Fig. 8A. As long
as at least one vibrator and at least one fixing member
are disposed in parallel in the width direction of the arm
body such that, for example, a vibrator and a fixing mem-
ber are disposed in the upper arm and only a fixing mem-
ber is disposed in the lower arm, the hair style treatment
device having the configuration is included in this em-
bodiment.
[0071] In addition, in the case where at least one vi-
brator and at least one fixing member are disposed in
parallel in the width direction of the arm body, preferably
the vibrator and the fixing member are disposed spaced
apart from each other in the width direction of the arm
body. It is because, if the vibrator and the fixing member
are disposed spaced apart from each other in the width
direction of the arm body, it is possible to moderately
maintain the region in which the vibration is applied and
to slide the vibrator smoothly without hindering the slid-
ing. Moreover, the disposition facilitates the securing of
a space in which the vibrator and the fixing member are
placed and facilitates the placement of other members
or the like around the vibrator and the fixing member.
[0072] In addition, the term "the vibrator and the fixing
member are disposed spaced apart from each other in
the width direction of the arm body" means that the vi-
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brator and the fixing member disposed in the arm are
placed in the width direction of the same arm without
being in contact with each other. If the vibrator and the
fixing member are placed in contact with each other, in-
stead of being spaced apart, the vibrator cannot slide
enough to fully stretch or shrink the hair in some cases.
[0073] Furthermore, it is preferable that at least two
vibrators are disposed in parallel in the width direction in
one or both of the arm bodies. This disposition enables
the hair to reliably stretch in the lateral direction more
easily with the region for stretching and shrinking motion
limited only to the part in which two vibrators are dis-
posed. Specifically, it is possible to apply vibration so as
to stretch the hair repeatedly only by the length of the
hair in contact with the two vibrators, and therefore the
vibrators slide repeatedly in the lateral direction, thereby
stretching the hair. In addition, since the region for the
stretching and shrinking motion is limited, it is possible
to reduce stress on hair roots and to provide the advan-
tageous effect of the present application.
[0074] Assuming that at least two vibrators are dis-
posed in parallel in the width direction in one or both of
the arm bodies, there are, for example, the following cas-
es: (1) two or more vibrators are disposed in one of the
arm bodies; and (2) two or more vibrators are disposed
in both of the arm bodies.
[0075] In the case (1) where two or more vibrators are
disposed in one of the arm bodies, preferably the vibra-
tors are adapted to slide repeatedly in the width direction
of the arm (the vibrators slide in the lateral direction with
reference to the fixing member) with the hair held be-
tween the vibrators and the fixing member disposed in
the other arm body. This fixing member holds the hair as
a so-called fixing plate or holding plate of the hair in co-
operation with the vibrators. Thus, when holding the hair,
the fixing member and the vibrators disposed so as to be
opposed to the fixing member apply stress (for holding
the hair) to at least both side surfaces of the hair. Then,
when the vibrators slide in the width direction of the arm,
the vibrators apply moderate stress to the side surface
of the hair on the side which contacts the fixing member
and the hair attempts to stay at the contact area. On the
other hand, on the side surface of the hair on the side
which contacts the vibrators, the sliding of the vibrators
apply stress also to the fixing member side, but a force
applied in the sliding direction of the vibrators is larger
than the stress and therefore the other contact surface
(area) of the hair is pulled in the sliding direction along
with the sliding of the vibrators. Accordingly, the hair stays
in the surface contacting the fixing member on one side
of the hair, while the hair is pulled in the width direction
of the arm on the other side of the hair, by which the hair
restrictedly stretches and shrinks. In other words, by ar-
ranging the fixing member, the region in which the hair
stretches or shrinks is limited only to the length of the
hair corresponding to the contact region between the fix-
ing member and the vibrators, that is, limited to a restrict-
ed region in which the vibrators slide with reference to

the fixing member. In this manner, the vibration applica-
tion region in which the hair is stretched or shrunk is lim-
ited to the sliding region of the vibrators, thereby enabling
the hair treatment without load such as stress or damage
to hair roots as well as to the whole hair.
[0076] In particular, there is an example of a hair style
treatment device shown in Fig. 10. As shown in Fig. 10,
a fixing member 15a is disposed in an upper arm 2a and
two vibrators 9b and 9b are disposed spaced apart from
each other in the width direction on a lower arm 2b, and
the vibrators are adapted to slide in the opposite direction.
In this arrangement in which the two vibrators sliding in
the opposite direction are disposed, the vibrators 9b and
9b slide in the directions opposite to each other in the
width direction of the lower arm 2b as shown in Fig. 11A.
Thus, with the hair held by the fixing member 15a and
the two vibrators 9b and 9b, the vibrators slide in the
width direction of the arm repeatedly as shown in Figs.
11B to 11E. Specifically, it is possible to facilitate the
stretch of the hair reliably in the lateral direction while the
part in which the hair is stretched or shrunk is limited only
to a portion of the hair held by the two vibrators and the
fixing member disposed in parallel in the width direction
of the arm. Concretely, the fixing member serves as a
so-called fixing plate or holding plate of the hair to be
stretched or shrunk via the vibrators, and even if the two
vibrators slide in the width direction of the arm, the vibra-
tors apply moderate stress to the hair surface on the side
which contacts the fixing member, by which the hair at-
tempts to stay in the contact area. On the other hand,
the two vibrators disposed so as to be opposed to the
fixing member apply stress for holding the hair to at least
the hair surface on the vibrator side. When the two vibra-
tors slide in the width direction of the arm, however, a
force applied in the sliding direction of the vibrators is
greater than the stress on the hair surface on the vibrator
side, and therefore the hair is pulled in the sliding direction
along with the sliding of the two vibrators. Thus, while
the hair stays in the surface contacting the fixing member
on one side of the hair, the hair stretches or shrinks on
the other side because the hair is pulled or released so
as to stretch in the width direction of the arm by the sliding
of the vibrators in the opposite direction. Further, the re-
gion in which the hair stretches or shrinks is limited only
to the length of the hair corresponding to the contact re-
gion between the fixing member and the vibrators, that
is, limited to a restricted region in which the vibrators slide
with reference to the fixing member. Therefore, it is pos-
sible to apply vibration so as to stretch the hair repeatedly
only by the length of the hair which contacts the two vi-
brators in the upper arm (or two vibrators in the lower
arm) and to stretch the hair reliably since the sliding bod-
ies slide in the opposite and lateral direction repeatedly.
In addition, the region for stretching and shrinking motion
is restricted, and therefore it is possible to reduce stress
on hair roots and to provide the advantageous effect of
the present application.
[0077] Moreover, as an example (2) in which two or
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more vibrators are disposed in both of the arm bodies, a
hair style treatment device shown in Fig. 12 can be taken
as an example. In Fig. 12, two vibrators are disposed in
each of the upper arm 2a and the lower arm 2b. If the
vibrators are disposed in this manner, the four vibrators
slide in the direction opposite to each other along the
width direction of the arms as shown in Fig. 13A. More
specifically, a pair of vibrators, namely a vibrator 9c dis-
posed in the upper arm 2a and a vibrator 9e disposed in
the lower arm slide with holding the hair, and a pair of
vibrators, namely a vibrator 9d disposed in the upper arm
2a and a vibrator 9f disposed in the lower arm slide with
holding the hair. Further, the sliding motion is carried out
with the hair held by the pair of the vibrator 9c and the
vibrator 9e and the pair of the vibrator 9d and the vibrator
9f while getting closer to or farther away from each other.
[0078] If the vibrators 9c, 9d, 9e, and 9f are caused to
slide with holding the hair, the respective vibrators re-
peatedly and reliably stretch the hair in the longitudinal
direction thereof (in the lateral direction on the paper
plane of Figs. 13B to 13E) while limiting the region for
stretching and shrinking motion only to a restricted region
in the width direction of the arm as shown in Figs. 12B
to 12E. Specifically, a cyclic vibration for pulling the hair
so as to be restrictedly stretched or shrunk repeatedly or
for releasing the pulling force is applied only to the part
of the hair which contacts the two vibrators in the upper
arm (or the two vibrators in the lower arm). Moreover,
the vibrators repeatedly slide in the direction opposite to
each other and in the longitudinal direction of the hair,
thus enabling the hair to stretch reliably. In addition, the
region for stretching and shrinking motion is limited,
thereby enabling the stress on hair roots to be reduced
and providing the advantageous effect of the present ap-
plication. Further, vibration can be applied to both of the
upper and lower surfaces, thereby enabling the hair to
stretch reliably.
[0079] Moreover, preferably the amplitude of the vibra-
tion of the vibrators is within a range of 0.0001 mm to 10
mm, and more preferably within a range of 0.2 mm to 1
mm. Specifically, the application of the amplitude within
the predetermined range facilitates the force in the
stretching direction to be restrictedly and repeatedly ap-
plied to the hair in an almost natural state without applying
stress, thereby not only enabling the use of the stretch-
ability inherent in the hair, but also facilitating the exertion
of cutting of cystine linkage, salt linkage, hydrogen link-
age, and the like in keratin of the hair into the details
thereof. In other words, it is possible to maintain the elas-
ticity and texture of the hair without damage caused by
the application of an excessive force in the stretching
direction. In addition, it is thought that the hair style treat-
ment, if performed while applying vibration in a specific
direction, promotes penetration of the first liquid to the
hair to soften the hair and thereby enhances the effect
of the first liquid. Therefore, it is one of the preferable
modes to specify the amplitude value as described
above.

[0080] Furthermore, it is also one of the preferable
modes that the vibration generated by the vibration
means can be applied to one or more, alternate, or all of
the vibrators. Since it is possible to appropriately select
the application of vibration in the hair treatment process,
smooth treatment is able to be performed so as to be
preferable. Moreover, there are great differences be-
tween individuals in the properties of hair and the indi-
vidual differences often affect the hair treatment process.
In this manner, vibration is made selectable so that the
vibration can be applied appropriately, thereby achieving
a flexible treatment based on the individual differences.
[0081] Further, the aforementioned hair style treat-
ment device more preferably includes a first vibrator slid-
ing in the width direction of the arm and a second vibrator
slidable along the longitudinal direction of the arm or a
perpendicular direction to the arm. With the provision of
the first vibrator capable of applying vibration to hair along
the width direction of the arm, the hair style treatment
device is able to apply vibration to hair in the longitudinal
direction of the hair repeatedly. Specifically, the hair style
treatment device is able to apply the styling treatment in
the stretching direction of the hair and therefore is able
to give natural texture and to perform the hair style treat-
ment without damaging the hair so as to be preferable.
Further, with the provision of the second vibrator slidable
along the longitudinal direction of the arm in addition to
the first vibrator, the hair style treatment device causes
the hair to perform a reciprocating rotational motion.
Therefore, the hair style treatment device is able to apply
the styling treatment to the hair without a collapse of the
cross section of the hair. This configuration enables the
styling treatment to be applied in the stretching direction
of the hair, for example, after or before fixing the cross
section of the hair into a circle by causing the hair to
perform the reciprocating rotational motion, thereby fa-
cilitating a styling treatment suited for individual proper-
ties and enabling a hair treatment which brings out texture
and beauty inherent in the hair.
[0082] Moreover, in the case where the second vibra-
tor is slidable along the perpendicular direction of the arm
in addition to the first vibrator, the hair style treatment
device is able to maintain a constant contact pressure
and thus able to perform a uniform hair treatment so as
to be preferable. For example, when vibration is applied
to the hair, it is sometimes preferable to bring the hair
into contact with the vibrator at a strong contact pressure.
In the case of a cylindrical hair iron, hair is wrapped
around the outer peripheral surface of the vibrator, the
hair is sandwitched between the vibrator and a support-
ing member, and the hair is then pushed to the vibrator
for the above reason. Further, in the case of a flat iron,
hair is sandwitched between the upper and lower arms
and the arms are pushed strongly to the vibrators in some
cases. In this case, the hair style treatment device in-
cludes a second vibrator capable of applying vibration in
the thickness direction of the arm, thereby achieving the
same effect by means of the vibration of the vibrator itself
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without pushing the vibrators or the arm strongly. In ad-
dition, the hair treatment is performed by pinching the
hair at the bottom between the arms and moving the iron
in the direction of the tip of the hair in many cases. In this
case, however, the quantity of the hair decreases toward
the tip, which leads to a problem that the contact pressure
to the iron is lowered. Therefore, the hair style treatment
device is provided with the second vibrator which is ca-
pable of applying vibration in the thickness direction,
thereby enabling a constant contact pressure to be main-
tained and thus achieving the uniform hair treatment so
as to be preferable.
[0083] Concretely, an arm is formed as shown at 24
by using cam mechanism 10 or 60 as shown in Figs. 18A
to 18C, thereby enabling the application of vibration along
the perpendicular direction.
[0084] More preferably, the application of vibration to
hair can be performed by only one of the first and second
vibrators, by the vibrators alternately, or by both of the
vibrators at a time. The hair style treatment device thus
adapted to be able to select the application of vibration
to hair appropriately enables an appropriate smooth hair
treatment and enables the texture and beauty inherent
in the hair to be brought out, so as to be preferable. Fur-
ther, the hair treatment can be performed in accordance
with individual properties of the hair. Particularly, there
are great differences between individuals in the hair be-
fore the hair style treatment, and there may well be a
situation in which hair has already been damaged before
styling treatment in some cases. For such hair, it is some-
times appropriate to apply vibration in an almost oblique
direction relative to the longitudinal direction of the hair
before and after causing the hair to perform the stretching
and shrinking motion in the stretching direction of the hair
or before and after causing the hair to perform the recip-
rocating rotational motion. Particularly, the application of
vibration in the oblique direction might reduce the dam-
age to the hair depending on the damaged hair. There-
fore, the hair style treatment device is adapted to be able
to apply vibration to the hair repeatedly in the oblique
direction as described above.
[0085] Concretely, as shown in Fig. 14, one second
vibrator sliding in the longitudinal direction of the arm is
disposed in the upper arm 2a and one first vibrator sliding
in the width direction of the arm and one fixing member
are disposed in parallel in the lower arm 2b. If the first
vibrator and the second vibrator are disposed in the re-
spective arms as described above, the first vibrator slides
in the width direction of the lower arm and the second
vibrator disposed in the upper arm slides in the longitu-
dinal direction of the arm as shown in Fig. 15A. Specifi-
cally, if the sliding body disposed in the upper arm 2a
and the sliding body disposed in the lower arm slide while
holding the hair as shown in Fig. 15B, the held hair is
subjected to a force for generating the stretching and
shrinking motion in the width direction of the arm and a
force for generating a rotational motion in the longitudinal
direction of the arm repeatedly and restrictedly as shown

in Figs. 15C to 15D. In this condition, stress in an oblique
direction relative to the longitudinal direction of the hair
is applied restrictedly and repeatedly due to the applica-
tion of the forces to the hair in the respective directions.
Therefore, the hair style treatment device is able to cause
the stretching and shrinking motion and the rotational
motion according to individual properties of the hair and
to reduce the stress on hair roots due to the limitation of
the region of the hair in which vibration is applied.
[0086] The above example, however, is illustrative on-
ly and not limited to these configurations. For example,
even if the hair style treatment device includes one first
vibrator disposed in the upper arm, instead of in the lower
arm, and two second vibrators disposed in the lower arm,
instead of in the upper arm, the hair style treatment device
is included in this embodiment. Further, the number of
first vibrators and second vibrators to be disposed or the
like may be appropriately selectable.

[1-5] Fixing member:

[0087] The fixing member in this embodiment is used
for holding hair together with the aforementioned vibrator
or vibrators.
[0088] In addition, normally the fixing member is not
used for applying vibration to hair like a vibrator, but is
used for holding hair, that is, for fastening hair to the
surface contacting the fixing member without collapsing
the cross section of the hair on the upper surface of fixing
member (or the lower surface of the fixing member).
[0089] More preferably, however, at lest one of the fix-
ing members serve as vibrators, because it enables vi-
bration to be appropriately applied more easily according
to individual properties of the hair.
[0090] Moreover, the shape of the fixing member may
include, for example, a plate-like, circular, elliptical, and
the like. The shape, however, is not limited to these. As
long as the fixing member has a shape enabling the fixing
member to be disposed in the width direction of the arm
and enabling the fixing member to hold hair easily, the
shape can be preferably used in this embodiment.
[0091] Moreover, the material of the fixing member
may be, for example, metal, ceramic, resin, or the like.

[1-6] Relationship between vibrator and its peripheral 
members:

[0092] The configuration of the vibrator, the configura-
tion of its peripheral members, and the relationship be-
tween the vibrator and its peripheral members will be
described below with reference to Figs. 1A, 1B, and 16.
[0093] In the hair style treatment device 1 shown in
Figs. 1A and 1B, a motor 22 which is the vibration gen-
eration means 3 to be a power source is disposed in the
lower arm 2b which is one arm, and the vibrator 9 is dis-
posed in the lower arm 2b. Further, on the surface side
of the vibrator 9 opposite to the surface on which the hair
is held, there is disposed a connecting portion 11a for
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connecting the vibrator 9 and the vibration transmitter 25
to each other and there is disposed a joining portion 11b
as a joint which constitutes a part of the vibration trans-
mitter 25 and transmits the vibration of the vibration trans-
mitter 25 to the vibrator via the connecting portion 11a.
The connecting portion 11a and the joining portion 11b
constitute the connection structure 11.
[0094] With this connection structure 11, the vibration
generated by the vibration means 3 is transmitted to the
vibration transmitter 25 via the vibration transmitter 25
and the cam mechanism 10 composed of an eccentric
cam 23 and a cam 24 and further transmitted from the
vibration transmitter 25 to the vibrator 9 via the cam
mechanism 10 (See Fig. 18A) composed of the eccentric
cam and the cam. In this manner, vibration is transmitted
from the vibrator 9 to the hair. In other words, upon re-
ceiving the vibration from the motor 22 via the cam mech-
anism 10, the vibration transmitter 25 repeats sliding (vi-
bration) along the width direction of the arm. Further, the
vibration is transmitted from the vibration transmitter 25
to the vibrator 9 via the cam mechanism 60 (See Figs.
18B and 18C) composed of an eccentric cam 63 and a
cam 64 and connection structure 11. Moreover, upon re-
ceiving the vibration, the vibrator 9 transmits the vibration
to the hair in the width direction of the arm.
[0095] Moreover, as shown in Fig. 16, an opening 12
is formed in the vibrator holding portion of the arm. Open-
ing ends 12a and 12b are formed at both ends of the
opening 12 in the width direction of the opening 12.
[0096] The opening 12 is formed in this manner be-
cause the vibration transmitter 25 slides along the longi-
tudinal direction of the arm and the L-shaped portion 11b
(See Fig. 17) constituting the connection structure 11 via
the cam mechanism slides between the opening ends
12a and 12b along the width direction of the arm. In this
regard, the L-shaped portion 11b preferably slides so as
not to abut against each of the opening ends 12a and
12b. Granted that the L-shaped portion 11b abuts against
the opening ends, the abutment is preferably so small as
to be negligible in contact. It is because a direct hit of the
L-shaped portion 11b against the opening ends 12a and
12b makes it difficult to transmit the vibration of the vi-
bration means 3 to the vibrator 9 accurately and to apply
vibration to the hair repeatedly so that the hair restrictedly
stretches and shrinks in the longitudinal direction of the
hair.
[0097]  Moreover, in the case of occurrence of the abut-
ment so small as to be negligible in contact between the
L-shaped portion 11b and the opening end 12a or 12b,
preferably the aforementioned cam mechanism is adjust-
ed so that the L-shaped portion is slidable only by the
width dimension of the opening 12, that is, by the width
dimension between the aforementioned opening ends
12a and 12b.
[0098] The maximum movement of the vibrator 9 in
the arm width direction in the case of moving along the
width direction of the arm is available when the L-shaped
portion 11b of the connection structure 11 abuts against

the opening end 12a. In other words, the vibrator 9 is
adapted to be slidable between both sides of the maxi-
mum movement distance in the arm width direction.
[0099] Moreover, in the case where the L-shaped por-
tion 11b of the connection structure 11 abuts against the
opening ends 12a and 12b, the L-shaped portion 11b (or
the opening ends 12a and 12b) serves as, so to speak,
a stopper, and therefore preferably the opening ends 12a
and 12b and the connection structure 11 are made of a
material having excellent pressure resistance, abrasion
resistance, heat resistance, and the like in order to pre-
vent excessive load (shock) on both ends.
[0100]  Moreover, as shown in Fig. 17, the vibrator 9
is adapted to be slidable along the width direction of the
arm in a recess 13 formed in the width direction of the
arm. The configuration, however, is not limited thereto,
but the vibrator may be adapted to be slidable on the arm
2B without the provision of the recess, for example. Fur-
ther, as shown in Fig. 17, it is preferable to provide abut-
ment ends 14a and 14b at the ends of the recess which
exist in the width direction of the arm when the recess is
formed, because the vibrator 9 slides only within the re-
cess so as to facilitate the control of the vibration applied
to the hair. In addition, if the vibrator slides more than
desired, the vibrator might apply vibration to the hair more
than required, and therefore it is preferable to control the
vibration so that the vibrator slides within the desired
range. Furthermore, if the abutment end 14a and the
abutment end 14b are provided in the recess, it is pref-
erable to adjust the width dimensions of the vibration
transmitter 25 and the like so as not to impose excessive
load on the abutment end 14a and the abutment end 14b.
In addition, a vibrator holding portion 16 is preferably pro-
vided since the provision of the member having the abut-
ment ends in the arm 2B facilitates the formation of the
recess in the arm 2B.
[0101] While Fig. 17 shows the vibrator 9, which is held
by the connection structure 11 and does not abut against
the recess 13, the configuration is not limited thereto, but
the vibrator may be adapted to be slidable with abutting
against (contacting) the recess 13. In the case where the
vibrator slides with abutting against (contacting) the re-
cess 13, preferably the vibrator and the abutment (con-
tacting) portion of the recess which abuts against (con-
tacts) the vibrator are made of a material having excellent
abrasion resistance.
[0102] In addition, it is also preferable to cover the re-
cess in which the vibrator is disposed to prevent the hair
from entering the gap between the vibrator and the abut-
ment end 14a or the abutment end 14b of the recess.
The covering member may be rubber or the like, but as
long as the material has elasticity and vibration transmis-
sibility, the recess may be covered by the material.
[0103] In addition, it is also preferable to form the de-
vice body 4A as a first gripper in the hair style treatment
device 1 as shown in Fig. 19. Furthermore, it is also pref-
erable to attach a second gripper 4B grippable by a hand
to the arm 2A integrally with or in conjunction with the
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arm 2A as shown in Fig. 19, and to cause one arm 2A
and the other arm 2B to rotate freely via the connecting
mechanism 5 (with a rivet portion 8 as a base shaft) by
bringing the first gripper 4A which is the device body close
to or away from the aforementioned second gripper by
the hand, because this configuration enables the arm
body to hold or release the hair smoothly.
[0104] Furthermore, preferably a temperature heater
is disposed in one or the other arm or in the device body
so as to provide a temperature when the hair is held. As
shown in Figs. 20A and 20B, it is also preferable to pro-
vide the hair iron 1 with a means for applying heat to the
hair by incorporating a vibrator-embedded heater 49 into
the upper and lower arms (one and the other arms). If
the arms 2A and 2B are directly heated in this manner,
the temperature is preferably able to be controlled in a
range of 60°C to 280°C. In the hair style treatment device
capable of performing a styling treatment for hair sof-
tened by applying or spraying a softening agent with min-
imum damage to the hair and capable of keeping the hair
style after the treatment for a long term by exerting a
strong styling effect to the hair, it is possible to perform
a styling treatment stronger than conventional if the treat-
ment is performed in a heating temperature range almost
equivalent to that of the conventional treatment device.
[0105] Most preferably, the temperature in a range of
100°C to 120°C is applied in the above temperature ap-
plication. Even in a low temperature treatment at 120°C
or lower, it is possible to perform a more effective styling
treatment than in the conventional device and thus to
provide a strong styling treatment.

[1-7] Configuration of hair iron:

[0106] The hair style treatment device configured as a
hair iron is also one of preferred embodiments. Further,
the hair iron preferably has a configuration in which the
vibrators 9 are disposed in the arms 2A and 2B, respec-
tively, in the hair style treatment device, for example, as
shown in Fig. 1 or 19 and vibration generated by the
vibration means 3 is applied to one or both of the vibrators
9 or to these two vibrators alternately, because this con-
figuration enables a specific part of the hair to stretch or
shrink repeatedly and thus enables the advantageous
effect of the present application to be achieved.
[0107] In addition, it is also preferable to provide the
hair style treatment device with a control switch in order
to control the vibration and the magnitude of the ampli-
tude thereof or a frequency selection switch in order to
resonate the hair iron itself or to resonate the arms 2A
and 2B directly contacting the hair and at the same time
in order to use the hair iron with an enhanced amplitude
or change its resonance frequency. The resonance fre-
quency of the arms 2A and 2B can also be changed by
changing the thickness, width, or shape of the arms 2A
and 2B.
[0108] It is also preferable to form a portion of the hair
iron to be brought into contact with the hair from an elastic

material such as rubber. Such a hair iron is desired be-
cause it can reduce the contact pressure to the hair and
therefore the hair can keep its soft circular cross section
without being damaged.
[0109] Further, it is also one of the preferable modes
that the contact surface brought into contact with the hair
in one or both of the vibrators is formed into gentle waves,
because not only it reduces the contact pressure to the
hair but also facilitates curling of the hair. In addition, due
to the surface treatment of the gentle waves, the hair is
not damaged and can keep its soft circular cross section,
thus it is preferable.

[1-7-1] Gripper of hair iron:

[0110] As shown in Fig. 19, if the vibration means 3 is
disposed in the gripper 4A, it is preferable to dispose a
vibration isolator. It is because, when the hair iron 1A
itself vibrates, the vibration transmits also to the hand of
a person who grips the grippers 4A and 4B. For example,
as shown in Fig. 21, the hair iron is composed as a hair
iron 41 including a vibration absorber 40 such as a dy-
namic vibration absorber disposed as a vibration isolator
in the gripper 4A.
[0111] The gripper is preferably made of a metal ma-
terial such as titanium alloy, duralumin, aluminum alloy,
or steel and formed by cutting a columnar metal material.
In addition, if the gripper is the device body, the vibration
means 3 is often incorporated (disposed) therein. There-
fore, in this case, it is preferable to form the gripper into
a hollow shape. The material, however, is not limited to
the above metal material and it is not limited to the column
shape or the like. The gripper may be made of any ma-
terial as long as the material is excellent in vibration re-
sistance and lightweight properties and at the same time
it has heat resistance. A material easy to hold with a
hand, excellent in operability, and having a shape facili-
tating the disposition of the above structural member
such as the aforementioned vibration means is a pre-
ferred embodiment for forming the gripper of the hair iron.
As described above, a lightweight gripper is preferable,
because an excessively heavy gripper may interrupt the
hair styling work.

[1-8] Method of using hair style treatment device:

[0112] The hair style treatment device of this embod-
iment shown in Fig. 1 is used with the hair held by the
arms via the vibrator and the fixing member as shown in
Fig. 23. More specifically, the hair style treatment device
is used as described below. One arm 2A and the other
arm 2B are opened. Then, the hair after softening treat-
ment is placed between the opened arms 2A and 2B and
sandwiched so as to be held between them and is abutted
against the vibrator. The hair style treatment device 1 is
turned on to apply vibration to the hair. If another hair is
abutted against the vibrator 9 of the arm 2B, one arm 1A
and the other arm 2B are opened again to adjust the

29 30 



EP 2 289 366 A1

17

5

10

15

20

25

30

35

40

45

50

55

position of the hair abutted against one or the other arm
and the above process is repeated. If the hair is wrapped
around the arm 2B, uneven wrapping thickness may lead
to failure in obtaining a sufficient advantageous effect.
Therefore, it is preferable to wrap the hair so as to abut
against the vibrator without unevenness. Further, in the
hair style treatment device of this embodiment shown in
Fig. 19, the second gripper 4B is spaced apart from the
first gripper 4A to open one arm 2A and the other arm
2B. Then, the hair after softening treatment is wrapped
around the arm 2B and abutted against the portion in
which the vibrator of the arm 2B is disposed. The gripper
4B is brought close to the gripper which is the device
body 4A by a hand, so that the arm 2A and the arm 2B
rotate (open or close) to cause the arm body to hold the
hair. The hair style treatment device 1 is turned on to
apply vibration to the hair. If another hair is abutted
against the vibrator 9 of the arm 2B, the gripper 4B and
the gripper which is the device body 4A are spaced apart
from each other (released) by the hand again to rotate
(open) the arm 2A and the arm 2B so that the hair is
released from the arms in order to adjust the position of
the hair abutted against one or the other arm, and then
the above process is repeated. If the hair is wrapped
around the arm 2B, uneven wrapping thickness may lead
to failure in obtaining a sufficient advantageous effect.
Therefore, it is preferable to wrap the hair so as to abut
against the vibrator without unevenness.

Industrial Applicability

[0113] As described above, according to the present
invention, it is possible to exert the cutting of cystine link-
age, salt linkage, hydrogen linkage, and the like in keratin
of the hair into the details thereof by utilizing the stretch-
ability inherent in the hair by restrictedly and repeatedly
applying a force in the stretching direction to the hair in
an almost natural state without applying stress to hair
roots. Moreover, the hair styling treatment is able to be
smoothly performed, thereby reducing treatment time
and facilitating the re-bonding of the cystine linkage and
the hydrogen linkage thereafter. Further, a strong styling
effect is exerted on the hair, thereby providing an excel-
lent advantageous effect of the hair style treatment de-
vice capable of keeping the hair style for a long term after
the treatment. Particularly, the present invention enables
the treatment at relatively low temperatures and thus pre-
vents hair damage.

Claims

1. A hair style treatment device for giving a desired style
to hair softened by applying or spraying a softening
agent or to hair treated by applying a hair-treating
agent, the device comprising:

an arm body in which one and the other arms

are rotatably connected to each other via a con-
necting mechanism;
at least one vibration means disposed in one or
the other arm or in a device body and generating
vibration of a predetermined frequency; and
at least one vibrator disposed in one or the other
arm,
wherein the arm body is adapted to be able to
hold or release the hair via the vibrator by the
rotation of the connecting mechanism, and
wherein the vibrator is adapted to be slidable in
the width direction of the arm body and to be
able to transmit vibration from the vibration
means to the hair thus held.

2. The hair style treatment device according to claim
1, wherein at least two of the vibrators are disposed
in parallel in the width direction in one or both of the
arms.

3. The hair style treatment device according to claim 1
or 2, wherein the vibration generated by the vibration
means is able to be selectively applied to arbitrary
one or more of the vibrators.

4. The hair style treatment device according to one of
claims 1 to 3, wherein a temperature heater is dis-
posed in one or the other arm or in the device body
and heat is able to be applied to the hair when the
hair is held.

5. The hair style treatment device according to one of
claims 1 to 4, wherein the amplitude of vibration of
the vibrator is in the range of 0.0001 mm to 10 mm.

6. The hair style treatment device according to one of
claims 1 to 5, wherein the frequency of the vibration
means is switchable.

7. The hair style treatment device according to one of
claims 1 to 6, wherein the part in contact with the
hair of the hair style treatment device is made of an
elastic material.

8. The hair style treatment device according to one of
claims 1 to 7, wherein a first vibrator which vibrates
in the width direction is disposed in the one arm and
a second vibrator which vibrates in the longitudinal
or thickness direction is disposed in the other arm.

9. The hair style treatment device according to claim
8, wherein the vibration from the first vibrator and
the second vibrator to the hair is able to be applied
by only one of the vibrators, by the vibrators alter-
nately, or by both of the vibrators at a time.
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