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(54) Ultrasonic cosmetic device

(57) An ultrasonic cosmetic device includes a head
unit (7) including: an ultrasonic vibrator (107) which gen-
erates ultrasonic vibrations; and a probe head (13) which
transmits ultrasonic vibrations generated by the ultrason-
ic vibrator (107) to a skin surface. The device further in-
cludes a vibration motor (143) which is integrally fixed to
the head unit (7) and vibrates the head unit (7). The head
unit (7) is provided with the probe head (13) ultrasonically
vibrating. The device furthermore includes a main body
member (127) which supports the head unit (7) and the
vibration motor (143). The head unit (7) and the vibration
motor (143) are relatively movable relative to the main
body member (127).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ultrasonic
cosmetic device that transmits ultrasonic vibrations gen-
erated by an ultrasonic vibrator to a skin surface through
a probe head.

2. Description of the Related Art

[0002] There has been known an ultrasonic cosmetic
device that provides various skincare effects such as a
skin firming effect (refer to Japanese Patent Unexamined
Publication No. 2000-233005). According to the ultrason-
ic cosmetic device, an ultrasonic vibrator attached to a
head unit ultrasonically vibrates a probe head, and a vi-
bration motor vibrates the entire head unit.

BRIEF SUMMARY OF THE INVENTION

[0003] In the conventional ultrasonic cosmetic device,
the head unit is fixed to the main body member. It makes
the probe head difficult to keep in contact with the uneven
skin surface. As a result, sufficient skincare effects are
not achieved.
[0004] The present invention has been made focusing
on the above-mentioned conventional problems. An ob-
ject of the present invention is to provide an ultrasonic
cosmetic device including an ultrasonic vibrator and a
vibration motor, and enabling a probe head to keep in
good contact with an uneven skin surface.
[0005] According to one aspect of the present inven-
tion, there is provided an ultrasonic cosmetic device in-
cluding: a head unit including: an ultrasonic vibrator
which generates ultrasonic vibrations; and a probe head
which transmits ultrasonic vibrations generated by the
ultrasonic vibrator to a skin surface; a vibration motor
which is integrally fixed to the head unit and vibrates the
head unit, the head unit being provided with the probe
head ultrasonically vibrating; and a main body member
which supports the head unit and the vibration motor, the
head unit and the vibration motor being relatively mova-
ble relative to the main body member.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING

[0006]

FIG. 1 is a front view showing an embodiment of an
ultrasonic cosmetic device of the present invention.
FIG. 2 is a rear view showing the ultrasonic cosmetic
device of FIG. 1.
FIG. 3 is a front view showing the ultrasonic cosmetic
device of FIG. 1 provided with caps.

FIG. 4 is an exploded perspective view showing the
ultrasonic cosmetic device of FIG. 3.
FIG. 5 is a cross-sectional view taken along the line
A-A in FIG. 2.
FIG. 6 is a cross-sectional view showing a first head
unit of the ultrasonic cosmetic device of FIG. 1.
FIG. 7 is an exploded perspective view showing the
first head unit of the ultrasonic cosmetic device of
FIG. 1.
FIG. 8 is a cross-sectional view showing the first
head unit connected to a head base unit of the ultra-
sonic cosmetic device of FIG. 1.
FIG. 9 is a cross-sectional view showing the first
head unit with an attachment in FIG. 6 moved back-
ward.
FIG. 10 is a front view showing the first head unit
with the attachment detached in the ultrasonic cos-
metic device of FIG. 1.
FIG. 11 is a front view showing the first head unit
omitted the illustration of a first head ring, a probe
spring cover, a probe head spring and the attach-
ment from FIG 6.
FIG. 12 is a cross-sectional view showing the first
head unit of FIG. 11.
FIG. 13 is a cross-sectional view taken along the line
B-B in FIG. 12.
FIG. 14 is a plan view showing a probe base in the
first head unit of FIG. 13.
FIG. 15 is a bottom view showing the probe base in
the first head unit of FIG. 13.
FIG. 16 is a cross-sectional view showing an exam-
ple that coil springs is provided instead of connecting
metal fittings in the first head unit of FIG. 12.
FIG. 17 is a cross-sectional view showing a second
head unit of the ultrasonic cosmetic device of FIG. 1.
FIG. 18 is an exploded perspective view showing the
second head unit of the ultrasonic cosmetic device
of FIG 1.
FIG. 19 is a cross-sectional view showing the second
head unit connected to the head base unit of the
ultrasonic cosmetic device of FIG. 1.
FIG. 20 is an external view showing the second head
unit connected to the head base unit of the ultrasonic
cosmetic device of FIG. 1.
FIG. 21 is a cross-sectional view showing the second
head unit in FIG. 17 moved backward.
FIG. 22 is a cross-sectional view showing the second
head unit in FIG. 17 inclined while swinging.
FIG. 23 is a cross-sectional view showing an exam-
ple that a hollow ring is provided instead of a head
spring in the second head unit of FIG. 12.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Hereinafter, descriptions will be made of em-
bodiments of the present invention with reference to the
drawings.
[0008] FIG. 1 is a front view showing an embodiment
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of an ultrasonic cosmetic device of the present invention.
The ultrasonic cosmetic device includes a main body unit
1 that a user holds with the hand, a head base unit 3
located at the top of the main body unit 1 (the upper end
in FIG. 1), and a first head unit 5 and a second head unit
7 protruded separating from the head base unit 3 into
right and left respectively. Each of the first head unit 5
and the second head unit 7 constitutes a plurality of head
units. As shown in FIG. 1, each of the first and second
head units 5 and 7 is protruded approximately diagonally
upward from the head base unit 3 at the upper end of the
main body unit 1. Thus, the ultrasonic cosmetic device
is formed of a Y-shape as a whole.
[0009] As shown in FIG. 6, the first head unit 5 includes
a first probe head 9 provided at the top of the first head
unit 5 and made of an electrically conductive material.
The first head unit 5 also includes an attachment 11 pro-
vided encompassing the first probe head 9. The first
probe head 9 and the attachment 11 are directly put on
a nose so that the ultrasonic vibrations are transmitted
to obtain a skincare effect. While, the second head unit
7 includes a second probe head 13 provided at the top
of the second head unit 7 and made of an electrically
conductive material. The second probe head 13 is direct-
ly placed on cheeks so that the ultrasonic vibrations are
transmitted to obtain the skincare effect.
[0010] FIG. 2 is a rear view showing the ultrasonic cos-
metic device of FIG. 1. The ultrasonic cosmetic device
has a switch 15, which switches the operations from the
first head unit 5 to the second head unit 7 alternatively,
provided at an upper position of the main body unit 1. A
switch panel 17 is provided in outer periphery of the
switch 15.
[0011] As shown in FIG. 1, the main body unit 1 has
an LED (light-emitting diode) 19 that indicates the charg-
ing state of the ultrasonic cosmetic device according to
the switch 15. The main body unit 1 also has LEDs 21,
23, 25 at the upper position of the main body unit 1 that
indicate the operating status of the first head unit 5 and
the second head unit 7.
[0012] When the ultrasonic cosmetic device is not in
use, as shown in FIG. 3, caps 27, 29 are attached to the
first head unit 5 and the second head unit 7.
[0013] FIG. 4 is an exploded perspective view of the
ultrasonic cosmetic device, and FIG. 5 is a cross-sec-
tional view taken along the line A-A in FIG. 2. A circuit
board 33 is kept in a housing 31 of the main body unit 1.
A main body circuit substrate 35 is fixed to one side of
the circuit board 33 by use of ribs 33a, which is opposite
to the side that the switch 15 is provided. The circuit board
33 is fixed to a head base 61, which is described later,
by inserting screws 37 into screw holes 33b provided at
an upper portion of the circuit board 33. Reference nu-
meral 36 in FIG. 4 is an vibrator controlling circuit sub-
strate that includes a controlling circuit to vibrate a first
ultrasonic vibrator 75 and a second ultrasonic vibrator
107 described below with a single ultrasonic frequency.
The vibrator controlling circuit substrate 36 is connected

to the main body circuit substrate 35 via electrical wiring.
[0014] A rechargeable battery 39 is housed on the side
that the switch 15 is provided in a lower part of the circuit
board 33. In FIG. 4, a battery positive-electrode metal
piece 41 is provided at a lower end of the rechargeable
battery 39, and a battery negative-electrode metal piece
43 is provided at an upper end of the rechargeable battery
39, respectively.
[0015] In addition, a switch substrate 45 is provided at
the circuit board 33 corresponding to the switch 15. The
switch base 45 is fixed to the circuit board 33 by inserting
screws 47 into screw holes 33c. The switch 15 constitutes
the switch section with the switch panel 17, the switch
substrate 45, a switch pressing plate 49, and a switch
rubber 51 as a sealing member. Out of these compo-
nents, the switch panel 17, the switch pressing plate 49
and the switch rubber 51 are fixed to the housing 31 by
ultrasonic welding so as to make the structure of the
switch section water-resistant. While, the structure of the
switch section may be fixed by an engagement structure
with an engagement protrusion and an engagement con-
cave part, or by fixing members such as screws as long
as the water-resistant effect is available.
[0016] The housing 31, which houses the main body
circuit substrate 35, the rechargeable battery 39 and the
like, has a lower cover 53 attached to a lower opening of
the housing 31 as an end cover by use of a waterproof
screw 55. When fixed, a lower cover O-ring 57 is set
between the housing 31 and the lower cover 53 as a
sealing member, and an O-ring 59 is set between the
waterproof screw 55 and its screw hole as a sealing mem-
ber, respectively. Hereinafter, a screw provided with the
O-ring between the screw and its screw hole will be re-
ferred to as a waterproof screw.
[0017] The head base unit 3 includes a three-pronged
hollow head base 61. The head base 61 includes head
connecting parts 61a, 61b, each of which is connected
to the first head unit 5 and the second head unit 7, re-
spectively. The head base 61 also includes a main body
connecting part 61c connected to the housing 31 in a
lower part of a joint portion where the head connecting
parts 61a, 61b are jointed together.
[0018] The main body connecting part 61 c, as shown
in FIG. 5, is fixed by being inserted into an uppermost
part 31 a of the housing 31. A main body O-ring 63 is set
between the main body connecting part 61 c and the
uppermost part 31 a as a sealing member.
[0019] The head base 61 is interposed between a pair
of head cases 65, 67 covering on both sides of the head
base 61 (correspond to the face and reverse sides of the
sheet in FIG. 1). Uppermost portions of each head case
65, 67, as shown in FIG. 5, are engaged with engagement
parts 69, respectively. Lowermost portions of each head
case 65, 67 are positioned in the outer periphery of the
uppermost part 31a of the housing 31. The uppermost
part 31a is interposed between the lowermost portions
of each head case 65, 67 and the main body connecting
part 61c of the head base 61.
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[0020] In this state, the head cases 65, 67 are mutually
fixed by inserting a waterproof screw 71 in a screw in-
sertion hole 67a of the head case 67, and screwing into
a screw hole 65a provided at the head case 65. At this
time, as shown in FIG. 5, a boss part 67b including the
screw insertion hole 67a of the head case 67 and a boss
part 65b including the screw hole 65a of the head case
65 are inserted into a through-hole 61d provided at the
head base 61, respectively, so that the tip portions of the
boss parts 65b and 67b are joined to face each other.
[0021] In addition, an accent ring 72 is provided be-
tween the head cases 65, 67 and a stepped part 31 b
formed in a base end of the uppermost part 31a of the
housing 31. Further, a first head ring 73 and a second
head ring 74 are provided to the outer peripheries of the
opening edges of each head case 65, 67, which the first
head unit 5 and the second head unit 7 are attached
respectively. Thus, the head cases 65, 67 are fixed to
each other.
[0022] FIG. 6 is a cross-sectional view of the first head
unit 5 and its vicinity. FIG. 7 is an exploded perspective
view of the first head unit 5 and its vicinity. FIG. 8 is a
cross-sectional view showing the first head unit 5 con-
nected to the head connecting part 61 a of the head base
61. The first head unit 5 includes the first probe head 9
as described above. The surface of the first probe head
9 is a contact surface 9a that is directly in contact with
the skin. The first ultrasonic vibrator 75 is mounted on a
rear face 9b located on the opposite side of the contact
surface 9a. The first ultrasonic vibrator 75 generates ul-
trasonic vibrations by means of being applied a driving
voltage from the vibrator controlling circuit substrate 36
of the main body unit 1. The first probe head 9 also ul-
trasonically vibrates in accordance with the ultrasonic vi-
brations of the first ultrasonic vibrator 75.
[0023] The first probe head 9 includes a cylindrical part
9c protruding toward the opposite direction of the contact
surface 9a from the outer peripheral edge of the rear face
9b. A flange 9d protruding outward is formed in an end
of the cylindrical part 9c.
[0024] A probe cover 77, which is approximately cylin-
drical in shape, is provided covering the cylindrical part
9c and the flange 9d. The probe cover 77 has a bending
part 77a, of which the front end portion protrudes inward
and is in contact with the outer circumference of the first
probe head 9. Also, an O-ring 79 is provided in an inter-
stice between the bending part 77a and the flange 9d as
a sealing member.
[0025] A probe spring cover 81, which is approximately
cylindrical in shape, is provided around the outer side of
the probe cover 77. The probe spring cover 81 is movable
in the upward and downward directions relative to the
probe cover 77 in FIG. 6. The probe spring cover 81 in-
cludes a slide part 81a being in slide contact with the
periphery of the upper part of the probe cover 77. The
probe spring cover 81 also includes a cover part 81b, of
which the diameter is larger than that of the slide part
81a, provided at the bottom of the probe spring cover 81.

A probe head spring 83 is housed in the inside of the
cover part 81b.
[0026] The probe head spring 83 is made of an elastic
material such as Piano wires A (code; SWP-A) and Piano
wires B (code; SWP-b) standardized according to Japa-
nese Industrial Standards (JIS) G3522, and SUS304 and
SUS304-WPB standardized according to JIS G4314.
The inner diameter of the probe head spring 83 is ap-
proximately 22.0 mm.
[0027] The probe head spring 83 is set between a
spring receiving portion 81c provided between the slide
part 81a and the cover part 81 b and a spring receiving
portion 77b protruding outward from the bottom end of
the probe cover 77. The probe head spring 83 pushes
the probe spring cover 81 upward with the attachment
11 in FIG. 6.
[0028] Then, the rear end portion of the cover part 81
b of the probe spring cover 81 is inserted in the first head
ring 73. Also, an engagement part 81d protruding out-
ward is engaged with the first head ring 73 so as to pre-
vent the probe spring cover 81 from coming off upward.
[0029] The attachment 11 is attached to a front end of
the probe spring cover 81 (upward in FIG. 6). The opening
in the front end of the attachment 11 is smaller than that
in the rear end of the attachment 11. In addition, a cut-
out 11a is formed in a part of the outer peripheral edge
of the front end of the attachment 11.
[0030] The attachment 11 is provided with a plurality
of engagement pieces 11b protruding downward in mul-
tiple locations in the peripheral edge of the opening at
the rear end. An engagement protrusion 11c formed on
the inner surface of each engagement piece 116 pro-
trudes inward. The engagement protrusion 11c is en-
gaged to its corresponding engagement concave part
81e provided in the outer peripheral surface of the probe
spring cover 81. Thus, the attachment 11 is fixed to the
probe spring cover 81. Note that it is easy for a user to
release the engagement between the engagement pro-
trusions 11c and the engagement concave parts 81e.
[0031] In the engagement structure, a lower end 11e
in the peripheral edge of the opening at the rear end of
the attachment 11 is in contact with a stepped part 81 f
provided in an upper portion of the outer periphery of the
cover 81b of the probe spring cover 81.
[0032] Accordingly, the attachment 11 is pushed up-
ward in FIG. 6 by the probe head spring 83 via the prove
spring cover 81. By pressing the attachment 11 down-
ward in the position of FIG. 6, the attachment 11 is moved
with the probe head spring 83 being compressed as
shown in FIG. 9.
[0033] In this case, not especially shown in Figures,
the probe spring cover 81 is provided with an anti-rotation
part in order not to rotate against the first head ring 73.
In addition, the first head ring 73 is fixed to the head
connecting part 61a of the head base 61 shown in FIG.
8 by inserted onto the head connecting part 61 a so as
to control the rotation relative to the head base 61.
[0034] Therefore, the attachment 11 is kept with the
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cut-out 11a located at the side of the main body unit 1
as shown in FIGs. 1, 2 and 8.
[0035] An outer peripheral cylindrical part 77c is pro-
vided at an outer periphery of the spring receiving portion
77b in a lower end of the probe cover 77. A front end of
the outer peripheral cylindrical part 77c at the attachment
11 side is in contact with the first head ring 73. An O-ring
89 is provided on the outer periphery of the outer periph-
eral cylindrical part 77c as a sealing member. The O-ring
89 is provided to seal the gap between the spring receiv-
ing portion 77b of the probe cover 77 and the head con-
necting part 61a of the head base 61.
[0036] A probe base 91 is provided under the first ul-
trasonic vibrator 75. The prove base 91 is formed of a
cup shape with a lower end opened. The lower end of
the cylindrical part 9c of the first probe head 9 is placed
on a stepped part 91a in a periphery of the upper part of
the probe base 91. The probe base 91 and the probe
cover 77 supports the first probe head 9 being interposed
between the probe base 91 and the probe head 77.
[0037] FIG. 10 is a front view of the first head unit 5
with the attachment 11 detached. FIG 11 is a front view
of the first head unit 5 omitted the illustrations of the first
head ring 73, the probe spring cover 81, the probe head
spring 83 and the attachment 11 from FIG. 6. FIG. 12 is
a cross-sectional view of the first head unit of FIG. 11.
As shown in FIG. 12, a flange 91b protruding outward is
provided at the lower end of the probe base 91. The probe
cover 77 and the probe base 91 are fixed to each other
by inserting screws 93 into the flange 91b. At this time,
as shown in FIG. 6, an engagement pin 77d of the probe
cover 77 is inserted into an engagement hole 91c of the
probe base 91.
[0038] Connecting metal fittings 95, 97 is attached to
an uppermost wall 91d of the probe base 91. The con-
necting metal fitting 95 reserves as a positive electrode,
and is in contact with the rear face of the first ultrasonic
vibrator 75. The connecting metal fitting 97 reserves as
a negative electrode, and is in contact with the under
surface of the flange 9d of the first probe head 9.
[0039] FIG. 13 is a cross-sectional view taken along
the line B-B in FIG. 12. FIG. 14 is a plan view of the probe
base 91 in FIG. 13. FIG. 15 is a bottom view of the probe
base 91 in FIG. 13.
[0040] The connecting metal fitting 95 is fixed by being
inserted into an attachment hole 91e provided in the outer
periphery of the uppermost wall 91d of the probe base
91. A contact piece 95a of the connecting metal fitting 95
protruded upward is elastically brought into contact with
the rear face of the first ultrasonic vibrator 75 by pressure
as shown in FIG. 12. While, a connecting piece 95b,
which is bent at about a 90-degree angle to the contact
piece 95a and protruded downward, is connected to one
end of a lead wire 99.
[0041] The connecting metal fitting 97 is fixed by being
inserted into an attachment hole 91f provided in approx-
imately the middle of the uppermost wall 91d of the probe
base 91. A contact piece 97a of the connecting metal

fitting 97 is elastically brought into contact with the under
surface of the flange 9d of the first probe head 9 by pres-
sure as shown in FIG. 13. While, a connecting piece 97b
protruded downward is connected to one end of a lead
wire 101. The other ends of the respective lead wires 99,
101 are connected to the main body circuit substrate 35.
[0042] In addition, a cross-shaped insulating rib 91g is
provided at the under surface of the uppermost wall 91d
as shown in FIG. 15 so as to avoid the connecting metal
fittings 95, 97 being brought into contact with (short-
circuited) each other. That is, an upper end of a rib piece
91g1 of the insulating rib 91g in FIG. 15 is in close contact
with the connecting metal fitting 95, and a right end of a
rib piece 91 g2 of the insulating rib 91g in FIG. 15 is in
close contact with the connecting metal fitting 97. Thus,
it is possible to prevent from coming into contact with the
connecting metal fittings 95, 97 each other.
[0043] The connecting metal fitting 95, as shown in
FIG. 12, is fixed by engaging an engagement piece 95c
with the lower end of an engagement rib 91h provided
on the inner peripheral surface of the probe head 91. The
engagement piece 95c is provided in approximately the
middle of the connecting piece 95b in the vertical direc-
tion. While, the connecting metal fitting 97, as shown in
FIGs. 12 and 13, is fixed by engaging an engagement
piece 97c with the lower end of the rib piece 91g2. The
engagement piece 97c is provided in approximately the
middle of the connecting piece 97b in the vertical direc-
tion.
[0044] With respect to the uppermost wall 91d of the
probe base 91 that the connecting metal fittings 95, 97
are attached, as shown in FIG. 13, the position fixing the
connecting metal fitting 97 is lower than the position fixing
the connecting metal fitting 95. Thus, there is a difference
in height between the attached positions of each con-
necting metal fitting 95, 97.
[0045] The pressing load of each connecting metal fit-
ting 95, 97 against the first ultrasonic vibrator 75 and the
first probe head 9 respectively is considered 0.5 N or
more, preferably, 1.0 N or more. In addition, the amount
of bending of each contact piece 95a, 97a is 0.5 mm or
more, preferably, 1.0 mm or more.
[0046] It may be provided with a square hollow or solid
rib instead of the cross-shaped insulating rib 91 g. In ad-
dition, the insulating rib may be attached as a discrete
member with a screw or hook.
[0047] FIG. 16 shows an example that a positive-elec-
trode coil spring 103 and a negative-electrode coil spring
105 are provided instead of the connecting metal fittings
95, 97. In the first head unit in FIG. 16, a probe base 910
is used corresponding to the probe base 91 of FIG. 12.
An annular concave part 910a is formed in the upper
surface of the probe base 910. The positive-electrode
coil spring 103 is set in the concave part 910a. Then, the
upper end of the positive-electrode coil spring 103 is
brought into contact with the rear face of the first ultra-
sonic vibrator 75. Also, the negative-electrode coil spring
105 of which the diameter is larger than that of the pos-
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itive-electrode coil spring 103 is set in an annular stepped
part 910b formed at the upper outer periphery of the
probe base 910. Then, the upper end of the negative-
electrode coil spring 105 is brought into contact with the
under surface of the flange 9d of the first probe head 9.
Each of the positive-electrode coil spring 103 and the
negative-electrode coil spring 105 is connected to the
lead wires 99 and 101, respectively.
[0048] The other configuration in the example of FIG.
16 is the same as FIG. 6. With regard to this example,
the cross-shaped insulating rib 91 g shown in FIG. 15 is
not necessary. Therefore, it is possible to simplify the
configuration. Alternatively, the lead wires 99, 101 may
be directly connected to the first ultrasonic vibrator 75
and the first probe head 9 respectively, without providing
the connecting metal fittings and the coil springs.
[0049] FIG. 17 is a cross-sectional view of the second
head unit 7. FIG. 18 is an exploded perspective view of
the second head unit 7. FIG. 19 is a cross-sectional view
showing the second head unit 7 connected to the head
connecting part 61b of the head base 61. FIG. 20 is an
external view showing the second head unit 7 connected
to the head connecting part 61b of the head base 61.
The second head unit 7 includes the second probe head
13 as described above. The surface of the second probe
head 13 is a contact surface 13a that directly comes in
contact with the skin. A rear face 13b on the opposite
side of the contact surface 13a is provided with the sec-
ond ultrasonic vibrator 107. The second ultrasonic vibra-
tor 107 generates ultrasonic vibrations by means of being
applied a driving voltage from the vibrator controlling cir-
cuit substrate 36 of the main body unit 1. The second
probe head 13 also ultrasonically vibrates in accordance
with the ultrasonic vibrations of the second ultrasonic vi-
brator 107.
[0050] The area of the contact surface 13a of the sec-
ond probe head 13 is formed larger than that of the con-
tact surface 9a of the first probe head 9.
[0051] The second probe head 13 includes a flange
13c protruding outward in an outer peripheral edge at the
rear face 13b side that the second ultrasonic vibrator 107
is provided. A head cover 109, which is approximately
cylindrical in shape, is provided as a probe cover covering
the flange 13c. The head cover 109 has a bending part
109a, of which the front end protrudes inward and is
brought into contact with the outer circumference of the
second probe head 13. Also, an O-ring 111 is provided
in an interstice between the bending part 109a and the
flange 13c as a sealing member.
[0052] As shown in FIG. 17, the upper end of the open-
ing of a head base 113 is inserted into the head cover
109. In this position, an engagement protrusion 113a of
the head base 113 is engaged with an engagement con-
cave part 109b so that the head cover 109 is fixed to the
head base 113. An O-ring 115 is set between the head
cover 109 and the head base 113 as a sealing member.
[0053] A metal fitting attachment rib 113b is formed in
the inside of the head base 113. A positive-electrode con-

necting metal fitting 117 is attached to the metal fitting
attachment rib 113b. Also, a negative-electrode connect-
ing metal fitting 119 is attached to the metal fitting attach-
ment rib 113b being located in the outer periphery of the
connecting metal fitting 117. A contact piece 117a con-
stituting a front end portion of the connecting metal fitting
117 is elastically pressed to the rear face of the second
ultrasonic vibrator 107 so as to come in contact with it.
A connecting piece 117b constituting a rear end portion
of the connecting metal fitting 117 is connected to one
end of a lead wire 121.
[0054] Contact pieces 119a constituting front end por-
tions of the connecting metal fitting 119 are elastically
pressed to the rear face 13b of the second probe head
13, of which the diameter is larger than that of the second
ultrasonic vibrator 107, so as to come in contact with it.
A contact piece 119b constituting a rear end portion of
the connecting metal fitting 119 is connected to one end
of a lead wire 123. The other ends of each lead wire 121
and 123, as shown in FIG. 22, are connected to the main
body circuit substrate 35 by extending downward and
passing through a boss part 113d, a rubber cover 129
and a head stopper 131.
[0055] The connecting metal fitting 119, as shown in
FIG. 18, is formed in an approximately annular shape.
The three contact pieces 119a are provided along the
peripheral edge of the connecting metal fitting 119. While,
the connecting metal fitting 117 formed in an approxi-
mately semicircular shape is located inside the connect-
ing metal fitting 119 and provided with one contact piece
117a.
[0056] A lower end portion of the boss part 113d locat-
ed in the center of the head base 113 is movably inserted
into a through-hole 127a provided at the center of a spring
base 127 as a base part. The lower end surface of the
boss part 113d is provided with the rubber cover 129 as
an elastic body. The rubber cover 129 is fixed to the boss
part 113d by a screw 133 via a plate-shaped part 131a
of the head stopper 131 as a connecting member. An O-
ring 130 is provided around the outer periphery of the
spring base 127 as a sealing member in order to seal the
gap between the spring base 127 and the head connect-
ing part 61b of the head base 61. The second head ring
74 is fixed by being screwed onto the head connecting
part 61b of the head base 61 shown in FIG. 18.
[0057] An elastic deformation part 129a, which is
curved and ring-shaped, is provided in the vicinity of the
outer peripheral edge of the rubber cover 129. The outer
side of the elastic deformation part 129a is held between
a ring-shaped rubber cover press 135 and the spring
base 127. In this position, the rubber cover 129 is fixed
to the spring base 127 by screws 137. As shown in FIG.
18, the rubber cover press 135 is provided with a plurality
of convex portions 135a (four locations in this case) pro-
truding downward in the vicinity of the outer periphery of
the rubber cover 129. The rubber cover 129 and the rub-
ber cover press 135 are fixed to the spring base 127 by
use of the screws 137 and the convex portions 135a.
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While, the head stopper 131 is located inside the rubber
cover press 135. The lower end surface of the boss part
113d is approximately the same position as the lower
end of the through-hole 127a of the spring base 127.
[0058] A cylindrical spring cover 139 is provided above
the inner periphery of the spring base 127. The spring
cover 139 functions as a shock absorber when the boss
part 113d of the head base 113 is inserted in the spring
base 127. A head spring 141 is set between the spring
cover 139 and the boss part 113d as an elastic member.
The head spring 141 presses the head base 113 upward
in FIG. 18 relative to the spring base 127.
[0059] The lower end portion of the spring cover 139
is inserted in the through-hole 127a of the spring base
127. In this position, a gap 140 is formed between the
bottom of the spring cover 139 and the boss part 113d.
[0060] By the configuration described above, the sec-
ond head unit 7 is movable in a vertical direction (upward
and downward directions in FIG. 17) to the spring base
127 as a base member that the second head unit 7 is
fixed. Also, the second head unit 7 is capable of swinging
around the axis in the vertical direction to the spring base
127 in FIG. 17.
[0061] A convex curved surface 113e is formed on the
lower surface of the head base 113 in order to enable
the second head unit 7 to easily swing. A concave curved
surface 74a is formed on the surface of the second head
ring 74 facing the head base 113 corresponding to the
convex curved surface 113 e.
[0062] The material of the spring cover 139 and the
rubber cover 129 is an ethylene-propylene-diene mono-
mer (EPDM) rubber, a nitrile-butadiene rubber (NBR) or
a silicone rubber. In addition, the head spring 141 is made
of an elastic material such as SWPA, SWPB, SUS304
and SUS304WPB as the probe head spring 83. The inner
diameter of the head spring 141 is approximately 16.0
mm.
[0063] The load of the head spring 141 when the con-
tact surface 13a of the second probe head 13 tightly
comes in contact with the skin may be approximately 5.0
N, preferably, 2.0 N to 4.0 N, more preferably, 2.5 N to
3.0 N. The setting force of the head spring 141 may be
approximately 0.5 N to 2.0 N, preferably, 1.0 N to 1.5 N.
The setting force represents the repulsive force of the
spring when assembled by compression. In addition, the
amount of movement of the second probe head when
the second probe head 13 is pressed against the skin 13
may be approximately 1.0 mm to 7.0 mm, preferably, 2.0
mm to 6.0 mm, more preferably, 3.0 mm to 5.0 mm. The
amount of movement represents the depressed distance
of the second probe head 13 toward the second head
ring 74 when the second probe head 13 is pressed
against the skin.
[0064] FIG. 21 corresponds to FIG. 17 and shows that
the second probe head 13 is pressed against the skin so
that the head spring 141 is compressed and the second
head unit 7 is close to the spring base 127. FIG. 22 cor-
responds to FIG. 17 and shows that the second head

unit 7 leans relative to the spring base 127 while swinging.
Note that FIG. 22 is the cross-sectional view viewing from
a different angle from FIG. 17.
[0065] The head stopper 131 has a motor mounting
part 131b on the undersurface of the plate-shaped part
131 a to mount a vibration motor 143. Also, the motor
mounting part 131b has an arced part 131c formed to
correspond to the external shape of the vibration motor
143. A base board 125 is fixed to the motor mounting
part 131b by screws 145. The vibration motor 143 is held
between the base board 125 provided below and the
arced part 131c.
[0066] The base board 125 is connected to ends of
lead wires 147 as an electrical cable, and the other ends
are connected to the vibration motor 143. Also, the base
board 125 is connected to the main body circuit substrate
35 via lead wires 151.
[0067] An end portion of the vibration motor 143 is pro-
vided with an eccentric balancer 153. The eccentric bal-
ancer 153 rotates so as to vibrate the entire second head
unit 7 by being carried the electric current to the vibration
motor 143. The adequate revolutions of the vibration mo-
tor 143 are preferably about 4400 rpm to 7000 rpm, more
preferably, about 5700 rpm.
[0068] FIG. 23 is an example that a hollow ring 155,
which is made of an elastic resin such as urethane, is
provided as an elastic member instead of the head spring
141. In this example, the cylindrical hollow ring 155 is
provided instead of the head spring 141 and the spring
cover 139. The other configuration is the same as FIG.
18. Alternatively, an air suspension may be used as an
elastic member instead of the head spring 141.
[0069] When the hollow ring 155 is used, it is possible
to reduce the number of parts so as to simplify the struc-
ture compared to the use of the head spring 141. The
material of the hollow ring 155 may be EPDM, NBR or
the silicone rubber as same as the rubber cover 129.
[0070] Instead of the spring cover 139 shown in FIG.
17, an elastic body such as a rubber and an elastomer
may be fixed to at least one of the convex curved surface
113e of the head base 113 and the concave curved sur-
face 74a of the second head ring 74. Also, an elastic
body such as a resin may be integrally formed with the
convex curved surface 113e or the concave curved sur-
face 74a. Further, the convex curved surface 113e or the
concave curved surface 74a may be coated with rubber
or urethane coating.
[0071] The following is the explanation of an operation
mode of the ultrasonic cosmetic device. The LED 21
lights up with one press of the switch 15 shown in FIG.
2 so as to indicate the main body power supply is turned
on. Then, the first ultrasonic vibrator 75 of the first head
unit 5 capable of offering a skin care to the nose starts
to vibrate ultrasonically and the ultrasonic vibrations are
transmitted to the first probe head 9.
[0072] The main body power supply is automatically
turned off when five minutes have passed after pressing
the switch 15 once. The first probe head 9 that has been
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operating stops generating the ultrasonic vibrations by
pressing the switch 15 once again within five minutes.
Instead, the second ultrasonic vibrator 107 of the second
head unit 7 capable of offering a skin care to the face
starts to vibrate ultrasonically and the ultrasonic vibra-
tions are transmitted to the second probe head 13. The
vibration motor 143 also starts to operate simultaneously
with the ultrasonic vibrations of the second ultrasonic vi-
brator 107 so as to vibrate the entire second head unit
7. While the LED 23 is turned on, the LED 21 is turned off.
[0073] The main body power supply is automatically
turned off when six minutes have passed in this state. If
the switch 15 is pressed once again within six minutes,
the vibration motor 143 stops, and the only second ultra-
sonic vibrator 107 continues operating so as to keep the
ultrasonic vibrations of the second probe head 13. While
the LED 25 is turned up, the LED 23 is turned off.
[0074] If the switch 15 is pressed once again in this
state, the main body power supply is turned off and the
LED 25 is turned off. Also, the main body power supply
is turned off if the second probe head 13 is kept under
the condition that the ultrasonic vibrations are not trans-
mitted to the skin for two and a half minutes. Alternatively,
main body power supply is turned off if the second probe
head 13 is kept being pressed against the skin for ten
minutes to care the skin.
[0075] As described above, the presented ultrasonic
cosmetic device enables the first head unit 5 and the
second head unit 7 to be selectively operated by operat-
ing the switch 15 provided in the main body unit 1.
[0076] Moreover, in the present embodiment, the sin-
gle ultrasonic frequency from the single controlling circuit
in the vibrator controlling circuit substrate 36 is supplied
for the first probe head 9 and the second probe head 13
when the first probe head 9 or the second probe head
13 is being operated. Thus, it is possible to make the
entire ultrasonic cosmetic device downsized.
[0077] According to the presented ultrasonic cosmetic
device, the entire body is Y-shaped as shown in FIG. 1.
It enables the contact surfaces 9a, 13a of the first and
second probe heads 9, 13 to be easily placed in contact
with the skin when the user holds the main body unit 1
naturally. Accordingly, it makes the usability of the ultra-
sonic cosmetic device improved compared to the T-
shaped device.
[0078] The following is the explanation of the operation
to offer a skin care to the nose by use of the first head
unit 5 shown in FIG. 6. The first probe head 9 starts to
generate ultrasonic vibrations with one press of the
switch 15 while holding the main body unit 1 by the hand.
Then, the first head unit 5 is brought closer to and pressed
against an upper part of the nose (almost immediately
under the area between the eyebrows). While the cut-
out 11 a of the attachment 11 is located downward, a
pressing load more than a certain value is applied via the
attachment 11. As a result, the attachment 11 retracts
against the elastic force of the probe head spring 83.
[0079] The inner diameter of a skin contact part of the

attachment 11 is 17.0 mm, the outer diameter is 20.0
mm. FIG. 9 shows a cross-sectional view of one example
that the attachment 11 retracts 1.5 mm. In the device of
FIG. 9, the attachment 11 and the first probe head 9 are
in contact with the skin, while the ultrasonic vibrations
have been imparted to the first probe head 9. With such
a state, the ultrasonic vibrations of the first probe head
9 make plugs of sebum and dirt in pores softened so as
to push out of the skin. Then, the device is gradually slid
toward the front end of the nose so that the plugs and
pore dirt softened and pushed out are wiped off and re-
moved from the skin by the inner peripheral edge of the
attachment 11. The cut-out 11a is located in the front part
in the direction of movement, while the rounded inner
peripheral edge in contact with the nose is formed oppo-
site to the cut-out 11a. Thus, it is possible to offer a skin
care to the nose with relieving from damaging the skin.
Further, it is possible to obtain a firming effect of the pores
of the skin after the removal by the ultrasonic vibrations.
[0080] The ultrasonic cosmetic device continues offer-
ing the same skincare effect even if the moving direction
of the attachment 11 is changed because of its circular
shape. Since the attachment 11 is detachable, it enables
the attachment 11 to be washed independently and con-
stantly used in a clean condition.
[0081] When the attachment 11 is pressed against the
skin, the retraction stroke relative to the position before
pressed is preferably about 2.0 mm at maximum. When
the attachment 11 comes to its maximum retraction po-
sition, the inner surface of the attachment 11 comes in
contact with the front end of the probe cover 77 in an
abutment face P. A protrusion amount a from the contact
surface 9a of the first probe head 9 is 0.3 mm or more,
preferably, 0.5 mm when in use. If the retraction stroke
exceeds 2.0 mm, the stroke while being pressed against
the skin is too large to be used efficiently. If the protrusion
amount α exceeds 0.5 mm when in use, it makes the first
probe head 9 hard to come in contact with the skin. In
addition, the pressing load of the attachment 11 to the
skin is preferably 0.686 N to 1.078 N, more preferably,
0.784 N to 0.98 N.
[0082] While the attachment 11 is movable in the up-
ward and downward directions by the probe head spring
83 as shown in FIGs. 6 and 9, the attachment 11 may be
fixed to the first probe head 9. Moreover, the attachment
11 is not limited to being ring-shaped as shown in FIG.
7, but plate-shaped.
[0083] The following is the explanation of the operation
to offer a skin care to the face by use of the second head
unit 7 shown in FIG. 17. As mentioned above, the second
probe head 13 starts to generate ultrasonic vibrations
when the switch 15 is pressed once again while the first
head unit 5 is being operated. Simultaneously, the vibra-
tion motor 143 starts to operate so as to generate the
vibrations. Then, the second head unit 7 is brought closer
to and pressed against the skin such as cheeks.
[0084] The ultrasonic vibrations of the second probe
head 13 and the vibrations of the vibration motor 143
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make the pores of the skin firm and blood circulation in-
creased. In addition, these vibrations enhance the skin
firming and stimulate the skin to produce collagen so as
to make the pores virtually imperceptible.
[0085] When the second probe head 13 is pressed
against the skin with a pressing load more than a certain
value, as shown in FIG. 21, the head spring 141 deforms
and the second probe head 13 retracts. At the same time,
the head base 113 retracts integrally, and the boss part
113d bends the rubber cover 129. In addition, the head
stopper 131 and the vibration motor 143 integrally retract
with the second probe head 13 and the head base 113.
[0086] When the presented device is moved along the
skin surface, as shown in FIG. 22, the parts that integrally
retract lean as a whole. Thus, it is possible that the contact
surface 13a of the second probe head 13 is kept in contact
with the skin surface naturally.
[0087] In addition, the presented device includes the
spring cover 139 made of the elastic body such as EPDM.
The spring cover 139 absorbs the vibrations in a lateral
direction caused by the vibration motor 143 integrated
with the head base 113. It results in a reduction of odd
noises generated between the head base 113 and the
spring base 127. Thus, it is possible to offer the skin care
without feeling discomfort by unpleasant noise.
[0088] In the first head unit 5 as shown in FIG. 6, the
first probe head 9 is arranged on the probe base 91 pro-
vided with the connecting metal fittings 95, 97. Then, the
assembly assembled by the probe base 91 and the first
probe head 9 is covered with the probe cover 77. The
probe base 91 is fixed to the probe cover 77 by the screws
93, and the first probe head 9 is pressed against the
probe base 91. As a result, each contact piece 95a and
97a of the connecting metal fittings 95, 97 deforms so
that each of the contact pieces 95a and 97a comes in
contact with the first ultrasonic vibrator 75 and the un-
dersurface of the flange 9d of the first probe head 9, re-
spectively. It makes the connection maintained in a good
state, and as a result, it is possible to stably transmit
electrical signals from the main body circuit substrate 35
to the first ultrasonic vibrator 75.
[0089] Moreover, the connecting metal fittings 95, 97,
as shown in FIG. 15, are isolated from each other by the
cross-shaped insulating rib 91g. Thus, it is possible to
steadily avoid contacting each other, and prevent from
short-circuiting between the connecting metal fittings 95,
97 and causing problems such as damage of the control
circuit.
[0090] When the first head unit 5 is used for the skin
care with a fluid such as gel, the fluid is going to penetrate
into the first head unit 5 running through the first probe
head 9 and the attachment 11. However, the O-rings 79,
89 prevent the fluid from penetrating so as to keep a
better operating condition. With such a water-resistant
structure, the fluid and solid adhering to the first probe
head 9 and its surrounding components can be washed
away with water. Moreover, it is possible to prevent from
damaging the controlling circuit since this structure

avoids penetration of the fluid into the main body unit 1.
[0091] Also, when the second head unit 7 is used for
the skin care with a fluid such as gel, the fluid is going to
penetrate into the second head unit 7 running through
the second probe head 13 and the head cover 109. How-
ever, the O-rings 111, 115, the rubber cover 129 and the
O-ring 130 prevent the fluid from penetrating so as to
keep a better operating condition. With such a water-
resistant structure, the fluid and solid adhering to the sec-
ond probe head 13 and its surrounding components can
be washed away with water. Moreover, it is possible to
prevent from damaging the controlling circuit since this
structure avoids penetration of the fluid into the main body
unit 1.
[0092] Further, when the present device is used for the
skin care with a fluid such as gel, the fluid is going to
penetrate into the main body running through the head
cases 65, 67 and the housing 31 as shown in FIG. 5.
However, the O-ring 63, the switch rubber 51 and the
lower cover O-ring 57 prevent the fluid from penetrating
so as to keep a better operating condition. Therefore, the
fluid and solid adhering to the components surrounding
the main body unit 1 can be washed away with water,
and it is possible to prevent from damaging the control
circuit.
[0093] In the second head unit 7 shown in FIG. 17, the
head stopper 131 provided with the vibration motor 143
and the base board 125 is fixed to the boss part 113d of
the head base 113. The head base 113, the vibration
motor 143 and the base board 125 integrally move up
and down and swing relative to the spring base 127.
Thus, the lead wires 147, which connect the vibration
motor 143 and the base board 125 and are formed rela-
tively thin, are prevented from being severed.
[0094] While, connecting metal fittings respectively
provided to the vibration motor 143 and the base board
125 may be brought into contact with each other, instead
of the lead wires 147 that connect the vibration motor
143 and the base board 125. Also, a connecting metal
fitting provided to the vibration motor 143 may be brought
into contact with a contact point formed by plating on the
base board 125.
[0095] According to the present invention as described
above, the head member 7 and the vibration motor 143
provided with the ultrasonic vibrator 107 relatively move
relative to the main body member 127. Therefore, it en-
ables the probe head 13 to keep in good contact with the
uneven skin surface even when the entire device is
moved bringing the probe head 13 provided at the head
member 7 into contact with the skin. As a result, the skin-
care effect can be achieved sufficiently.
[0096] Moreover, according to the present invention,
the head member 7 provided with the probe head 13 can
be relatively moved integrally with the vibration motor
143 and the base board 125 relative to the main body
member 127. Therefore, it is possible to stably connect
between the vibration motor 143 and the base board 125
by use of an electrical connecting member. When the
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lead wire is used as the electrical connecting member,
for example, the lead wire is prevented from being sev-
ered so that the life of the motor is extended.
[0097] Furthermore, according to the present inven-
tion, when the head member 7 provided with the probe
head 13 is relatively moved relative to the main body
member 127, the shock absorber 139 avoids the vibra-
tions and odd noises generated by the vibration motor.

Claims

1. An ultrasonic cosmetic device, comprising:

a head unit (7) comprising:

an ultrasonic vibrator (107) which generates
ultrasonic vibrations; and
a probe head (13) which transmits ultrason-
ic vibrations generated by the ultrasonic vi-
brator (107) to a skin surface;

a vibration motor (143) which is integrally fixed
to the head unit (7) and vibrates the head unit
(7), the head unit (7) being provided with the
probe head (13) ultrasonically vibrating; and
a main body member (127) which supports the
head unit (7) and the vibration motor (143), the
head unit (7) and the vibration motor (143) being
relatively movable relative to the main body
member (127).

2. The ultrasonic cosmetic device according to claim 1,
wherein the vibration motor (143) is integrally fixed
to the head unit (7) by a fixing member (131),
a base board (125) connected to the vibration motor
(143) via an electrical connecting member (147) is
fixed to the fixing member (131), and
the base board (125) and a controlling circuit (35)
are electrically connected by lead wires (151).

3. The ultrasonic cosmetic device according to claim 1
or 2,
wherein a shock absorber (139) is provided between
the head unit (7) and the main body member (127).
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