
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

48
8 

94
0

A
1

TEPZZ¥48894ZA_T
(11) EP 3 488 940 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
29.05.2019 Bulletin 2019/22

(21) Application number: 17830625.4

(22) Date of filing: 30.01.2017

(51) Int Cl.:
B08B 3/12 (2006.01) B06B 1/02 (2006.01)

B06B 1/06 (2006.01) D06F 7/04 (2006.01)

D06F 35/00 (2006.01)

(86) International application number: 
PCT/JP2017/003113

(87) International publication number: 
WO 2018/016103 (25.01.2018 Gazette 2018/04)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 19.07.2016 JP 2016141512
19.07.2016 JP 2016141514

(71) Applicant: Sharp Kabushiki Kaisha
Sakai City, Osaka 590-8522 (JP)

(72) Inventors:  
• SHIBATA, Ryou

Sakai City, Osaka 590-8522 (JP)
• KONISHI, Akito

Sakai City, Osaka 590-8522 (JP)
• YOSHIKAWA, Mahoko

Sakai City, Osaka 590-8522 (JP)
• IOKA, Aoi

Sakai City, Osaka 590-8522 (JP)

(74) Representative: Treeby, Philip David William et al
Maucher Jenkins 
26 Caxton Street
London SW1H 0RJ (GB)

(54) CLEANING DEVICE

(57) A cleaning device includes a main body (10)
having a rod shape, a vibration generator (21) which is
provided in the main body (10) and generates vibration,
a vibration transmission member (22) which is provided
in the main body (10) with a part of the vibration trans-
mission member (22) exposed from one end of the main
body (10) and which transmits the vibration generated
by the vibration generator (21) to an object to be cleaned,
and a power supply unit (30) which is provided in the
main body (10) and supplies electric power for generating
vibration to the vibration generator (21). The main body
(10) and the vibration transmission member (22) each
have a polygonal shape in a cross-section in a direction
intersecting with a direction in which the main body (10)
extends, and one side of the polygonal shape of the main
body (10) and one side of the polygonal shape of the
vibration transmission member (22) are parallel to each
other.
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Description

TECHNICAL FIELD

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

BACKGROUND ART

[0002] Patent Document 1 describes a cleaning device
including a main body and a vibration generator attached
to a front end of the main body. In this cleaning device,
a vibration generator is provided with a vibration trans-
mission member, and a user uses the cleaning device
by gripping a main body and pressing the vibration trans-
mission member against an object to be cleaned such
as clothes.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent No.
3768978

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] However, since the main body of the above
cleaning device is bent in a V-shape and a cross-section
of the main body in a direction intersecting with the di-
rection in which the main body extends is approximately
circular, when a user grips the main body, the user cannot
precisely orient the vibration transmission member in
some cases.
[0005] An object of the present invention is therefore
to provide a cleaning device in which the vibration trans-
mission member can be precisely oriented.

SOLUTIONS TO THE PROBLEMS

[0006] In order to solve the above problem, a cleaning
device of an aspect of the present invention includes: a
main body having a rod shape; a vibration generator
which is provided in the main body and generates vibra-
tion; a vibration transmission member which is provided
in the main body with a part of the vibration transmission
member exposed from one end of the main body and
which transmits the vibration generated by the vibration
generator to an object to be cleaned; and a power supply
unit which is provided in the main body and supplies elec-
tric power for generating vibration to the vibration gener-
ator. The main body and the vibration transmission mem-
ber each have a polygonal shape in a cross-section in a
direction intersecting with a direction in which the main
body extends, and one side of the polygonal shape of
the main body and one side of the polygonal shape of

the vibration transmission member are parallel to each
other.

EFFECTS OF THE INVENTION

[0007] According to the above aspect of the present
invention, the main body has a rod shape, the main body
and the vibration transmission member each have a po-
lygonal shape in a cross-section in a direction intersect-
ing with the direction in which the main body extends,
and one side of the polygonal shape of the main body
and one side of the polygonal shape of the vibration trans-
mission member are parallel to each other. Therefore, it
is possible to orient the vibration transmission member
by using the main body, and it is thus possible to precisely
orient the vibration transmission member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a perspective view showing a cleaning de-
vice according to a first embodiment of the present
invention.
Fig. 2 is a front view of the cleaning device of Fig. 1.
Fig. 3 is a top view of the cleaning device of Fig. 1.
Fig. 4 is a bottom view of the cleaning device of Fig. 1.
Fig. 5 is a cross-sectional view taken along line V-V
in Fig. 2.
Fig. 6 is a perspective view showing a cleaning de-
vice according to a second embodiment of the
present invention.
Fig. 7 is a perspective view showing the cleaning
device of Fig. 6 with a lid member detached.
Fig. 8 is a front view showing a cleaning device ac-
cording to a third embodiment of the present inven-
tion.
Fig. 9 is a front view showing a cleaning device ac-
cording to a fourth embodiment of the present inven-
tion.
Fig. 10 is a perspective view showing a washing ma-
chine on which a cleaning device according to a fifth
embodiment of the present invention is mounted.

EMBODIMENTS OF THE INVENTION

[0009] Hereinafter, an embodiment of the present in-
vention will be described with reference to the accompa-
nying drawings. In the following description, terms (for
example, terms including "upper", "lower", "right", and
"left") indicating specific directions or positions are used
as necessary, but these terms are used to facilitate un-
derstanding of the invention with reference to the draw-
ings; therefore, the meanings of these terms do not limit
the technical scope of the present invention. Also, the
following description is just an example in nature and is
not intended to limit the present invention, an application
of the present invention, or use of the present invention.
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Further, since the drawings are schematically drawn, the
ratios of dimensions and the like do not necessarily agree
with the actual ones.

FIRST EMBODIMENT

[0010] As shown in Figs. 1 to 3, a cleaning device 100
according to a first embodiment of the present invention
includes a main body 10 having a rod shape, an ultrasonic
horn 20 provided inside the main body 10, and a re-
chargeable battery 30 (shown only in Fig. 5) as an ex-
ample of a power supply unit provided inside the main
body 10.
[0011] Note that directions are defined as follows: the
direction in which the main body 10 extends is the Y di-
rection; the direction parallel to one side of a cross-sec-
tion in the direction intersecting with the Y direction is the
X direction; and the direction intersecting the X direction
and the Y direction is the Z direction.
[0012] As shown in Figs. 2 and 3, the main body 10 is
configured with a grip part 11 to be gripped by a user and
a front end part 12 in which the ultrasonic horn 20 is
located therein, and the main body 10 has a quadrangular
cross-section in a direction intersecting with the Y direc-
tion. The main body 10 is provided to be symmetric with
respect to a center line CL extending in the Y direction.
[0013] The grip part 11 is made of metal such as alu-
minum, and as shown in Figs. 2 and 3, a base member
13 of a front end part 12 (to be described later) is con-
nected to an end part on the upper side of the grip part
11 in the Y direction. Packing 111 is attached to the end
part on the upper side, in the Y direction, of the grip part
11, thereby sealing between the grip part 11 and the base
member 13 of the front end part 12.
[0014] As shown in Figs. 4 and 5, the grip part 11 has,
in a plan view along the Y direction, a regular quadran-
gular shape in which each corner part is chamfered, and
a push-button switch 16 is provided on the end part on
the lower side in the Y direction (the end part opposite
to the end part to which the front end part 12 is attached) .
As shown in Fig. 3, the push-button switch 16 has elas-
ticity, and this elasticity seals a gap between the grip part
11 and the push-button switch 16.
[0015] As shown in Fig. 3, a housing part 112 is pro-
vided in the central part of the grip part 11, and the battery
30 is stored in the housing part 112. A main circuit board
17 having a microcomputer is provided on the right side
of the housing part 112 in the Z direction, and a trans-
former 18 is provided on the lower side in the Y direction.
The ultrasonic horn 20, the battery 30, the transformer
18, and the push-button switch 16 are each connected
to the main circuit board 17 and are controlled by the
microcomputer (not shown).
[0016] As shown in Figs. 2 and 3, the front end part 12
is made of insulating resin and has the base member 13
connected to the grip part 11 and a tapered member 14
connected to the base member 13.
[0017] As shown in Fig. 2, the base member 13 is in-

clined to be closer to the center line CL toward the front
end (toward the upper side in the Y direction) . As shown
in Fig. 3, in the front end part of the base member 13,
there is provided a groove 131 to which the tapered mem-
ber 14 is attached and a through hole 132 through which
a horn member 22 (to be described later) of the ultrasonic
horn 20 protrudes.
[0018] Protrusions 15 protruding from the surface of
the base member 13 are provided on the side, of the
base member 13, close to the grip part 11 (the lower side
in the Y direction). Via the protrusions 15, a lid member
(not shown) which covers the ultrasonic horn 20 can be
attached. Further, as shown in Fig. 4, the base member
13 has, in a plan view along the Y direction, a regular
quadrangular shape in which each corner part is cham-
fered, and the peripheral edge of the base member 13
is located inside the peripheral edge of the grip part 11.
[0019] As shown in Fig. 2, the tapered member 14 has
a wide part 141 connected to the base member 13 and
a narrow part 142 extending from the wide part 141 along
the center line CL, and each of the both ends of the ta-
pered member 14 is opened as shown in Fig. 3.
[0020] As shown in Fig. 3, the lower part of the wide
part 141 in the Y direction is fitted in the groove 131 of
the base member 13. A curved surface is provided on
the upper part of the wide part 141 in the Y direction, and
the curved surface is closer to the center line CL toward
the front end (toward the upper side in the Y direction) .
As shown in Fig. 2, the width of the narrow part 142 in
the X direction is approximately the same, and as shown
in Fig. 3, the width of the narrow part 142 in the Z direction
is inclined to be closer to the center line CL toward the
front end (toward the upper side in the Y direction).
[0021] As shown in Fig. 4, the tapered member 14 has,
in a plan view along the Y direction, a rectangular shape
in which each corner part is chamfered, and the periph-
eral edge is located inside the peripheral edge of the
base member 13.
[0022] As shown in Fig. 3, the ultrasonic horn 20 has
a vibration generator 21 and a horn member 22 as an
example of the vibration transmission member.
[0023] The vibration generator 21 has a piezoelectric
element and is electrically connected to the battery 30
so that a predetermined voltage can be applied to the
piezoelectric element. When a predetermined voltage is
applied to the piezoelectric element, the piezoelectric el-
ement generates ultrasonic vibration with a set frequency
and amplitude. In the cleaning device 100 of the present
embodiment, the vibration generator 21 is set to generate
a frequency from 30 kHz to 40 kHz suitable for cleaning
clothes.
[0024] Further, as shown in Fig. 3, the vibration gen-
erator 21 is located inside the base member 13 of the
front end part 12. Packing 211 is provided around the
vibration generator 21 to seal between the vibration gen-
erator 21 and the base member 13 of the front end part 12.
[0025] The horn member 22 is made of metal, and a
front end 221 of the horn member 22 is brought into con-
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tact with an object to be cleaned to transmit the vibration
generated by the vibration generator 21 to the object to
be cleaned. As shown in Fig. 3, the horn member 22
extends from the vibration generator 21 toward the upper
side in the Y direction along the center line CL, and the
front end 221 passes through the through hole 132 pro-
vided in the base member 13 of the front end part 12 and
protrudes from the opening 143 on the upper side, in the
Y direction, of the tapered member 14 of the front end
part 12 to the outside of the main body 10. That is, the
horn member 22 provided in the main body 10 is disposed
such that a part of the horn member 22 is exposed from
one end of the main body 10.
[0026] Further, as shown in Fig. 4, the horn member
22 has a rectangular shape in a plan view along the Y
direction. In a plan view along the Y direction, each side
of the rectangular shape of the horn member 22 is ar-
ranged approximately parallel to each side of the regular
quadrangular shape of the grip part 11 of the main body
10, where each corner part of the grip part 11 is cham-
fered.
[0027] Next, it will be described how the cleaning de-
vice 100 is used.
[0028] First, a place (cleaning part) of an object to be
cleaned where dirt or stain is attached is made to absorb
a cleaning medium. The cleaning medium may be ordi-
nary water or water containing a detergent component.
[0029] Next, the push-button switch 16 is operated to
turn on the power supply of the cleaning device 100. By
this operation, electric power is supplied to the ultrasonic
horn 20, and the vibration generator 21 thus generates
ultrasonic vibration. The ultrasonic vibration generated
by the vibration generator 21 is transmitted from the vi-
bration generator 21 to the horn member 22.
[0030] Subsequently, the grip part 11 of the cleaning
device 100 whose power supply is turned on is gripped
to press the front end 221 of the horn member 22 against
the cleaning part of the object to be cleaned. The ultra-
sonic vibration transmitted to the horn member 22 is
transmitted to the cleaning part of the object to be cleaned
so that the attached dirt or stain comes off and elutes
into the cleaning medium. Thus, the dirt or stain attached
to the object to be cleaned is removed.
[0031] In the cleaning device 100 of the first embodi-
ment, the main body 10 has a rod shape, the main body
10 and the horn member 22 have quadrangular shapes
in a cross-section in a direction intersecting with the di-
rection in which the main body 10 extends, and one side
of the quadrangular shape of the main body 10 and one
side of the quadrangular shape of the horn member 22
are parallel to each other. That is, the horn member 22
can be used to orient the main body 10, and the horn
member 22 can thus be precisely oriented.
[0032] In addition, since the main body 10 has a rod
shape, the user can operate the cleaning device 100 by
gripping the cleaning device 100 in the same manner as
a pencil, a pen, or the like. Therefore, the cleaning device
100 can be easily operated.

[0033] In addition, the grip part 11 of the main body 10
has a quadrangular cross-section in the direction inter-
secting with the direction in which the main body 10 ex-
tends; therefore, compared with the case where the main
body 10 has a polygonal cross-section different from a
quadrangular cross-section, it is easier for a user to orient
and grip the main body 10, and the main body 10 is less
likely to roll.
[0034] In addition, the main body 10 has the grip part
11 to be gripped by a user, and the center of gravity of
the cleaning device 100 coincides with the center P of
the grip part 11. As a result, the distance between the
position of the grip part 11 gripped by the user and the
center of gravity of the cleaning device 100 can be made
short; thus, the operability of the horn member 22 can be
improved.
[0035] A push-button switch 16 for turning on and off
the supply of electric power from the battery 30 to the
vibration generator 21 of the ultrasonic horn 20 is provid-
ed at the other end opposite to the end from which the
horn member 22 of the main body 10 protrudes. With this
arrangement, it is possible to reduce the possibility that
the user’s finger or the like comes into contact with the
push-button switch 16 during operation of the cleaning
device 100, thereby preventing erroneous operation.
[0036] The shapes of the main body 10 and the horn
member 22 in a cross-section in the direction intersecting
with the direction in which the main body 10 extends are
not limited to quadrangular shapes and only have to be
polygonal shapes. In this case, it is sufficient that at least
one side of the polygonal shape of the main body 10 and
one side of the polygonal shape of the horn member 22
are parallel to each other. In this case, the longest sides
of the respective polygonal shapes of the main body 10
and the horn member 22 are preferably parallel to each
other. With this arrangement, the shape of the horn mem-
ber 22 is related to the shape of the main body 10; there-
fore, the horn member 22 can be precisely oriented.
[0037] Further, the battery 30 is not limited to a re-
chargeable battery and may be a non-rechargeable bat-
tery if possible.

SECOND EMBODIMENT

[0038] As shown in Fig. 6, a cleaning device 200 of a
second embodiment of the present invention is different
from the cleaning device 100 of the first embodiment in
that the cleaning device 200 is provided with a lid member
40 which is detachably attached to one end of a main
body 10 and covers a horn member 22 of an ultrasonic
horn 20. In the second embodiment, the same parts as
in the first embodiment are assigned the same reference
signs and are not described again, and the points differ-
ent from the first embodiment will be described.
[0039] As shown in Fig. 6, the lid member 40 has a rod
shape and has a quadrangular shape identical to the grip
part 11 of the main body 10, in a cross-section in a di-
rection intersecting with the direction in which the lid
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member 40 extends. As shown in Fig. 7, the lid member
40 has an opening 41 which can be fitted in a base mem-
ber 13 of a front end part 12 of the main body 10 at one
end in the longitudinal direction (Y direction), and a re-
cess 42 in which the horn member 22 of the ultrasonic
horn 20 can be stored through the opening 41. In an edge
part of the opening of the recess 42, there are provided
grooves 43 which can fit with protrusions 15 provided on
the base member 13 of the front end part 12 of the main
body 10. Each of the grooves 43 is disposed approxi-
mately at the center of each of the edge parts of the quad-
rangular opening of the recess 42.
[0040] Further, as shown in Fig. 6, a flat surface 44 is
provided on the other end of the lid member 40, which is
on the side opposite to the opening 41 in the Y direction.
When the lid member 40 is placed with the flat surface
44 facing downward and the opening 41 facing upward,
the lid member 40 can be used as a stand for the main
body 10. That is, the lid member 40 allows the main body
10 to be placed in a so-called vertical storage state.
[0041] As described above, the lid member 40 also
serves as a stand on which the main body 10 is placed.
Thus, for example, a dedicated stand for the main body
10 is not necessary, and it is more convenient to carry
the cleaning device 200.
[0042] In addition, by placing the main body 10 in a
vertical storage state, it is possible to store the cleaning
device 200 in a smaller space.
[0043] Note that the lid member 40 is not limited to a
lid member in which the main body 10 can be placed in
a vertical storage state, and, for example, a lid member
may be used in which the main body can be placed at a
predetermined angle with respect to an installation sur-
face of the cleaning device.

THIRD EMBODIMENT

[0044] As shown in Fig. 8, a cleaning device 300 of a
third embodiment of the present invention is different
from the cleaning device 200 of the second embodiment
in that the cleaning device 300 has a charging unit 50
which can charge a battery 30 of a main body 10 when
a lid member 40 is placed on the main body 10. In the
third embodiment, the same parts as in the first and sec-
ond embodiments are assigned the same reference
signs and are not described again, and the points differ-
ent from the first and second embodiments will be de-
scribed.
[0045] As shown in Fig. 8, the charging unit 50 has a
charger main body 51, a power cord 52 connected to the
charger main body 51, and a charging terminal 53 dis-
posed to be exposed on an inner peripheral surface of a
recess 42 of the lid member 40. The charger main body
51 and the charging terminal 53 are electrically connect-
ed.
[0046] Further, a base member 13 of the main body
10 is provided with a main body terminal 133 disposed
to be exposed from the front surface. The main body

terminal 133 is electrically connected to the battery 30.
[0047] When the main body 10 is vertically placed with
the lid member 40 attached to the main body 10, the main
body terminal 133 of the main body 10 and the charging
terminal 53 of the charging unit 50 of the lid member 40
come into contact with each other to make an electric
connection, whereby the battery 30 can be charged.
[0048] As described above, the lid member 40 has a
charging unit 50 which can charge the battery 30 of the
main body 10 when the main body 10 is placed on the
lid member 40. Therefore, the cleaning device 300 can
be repeatedly used by charging the battery 30, and the
maintenance cost of the cleaning device 300 can be ac-
cordingly reduced.
[0049] Not that the charging unit 50 may perform not
only contact charging as described above but also non-
contact charging using an electromagnetic induction sys-
tem.

FOURTH EMBODIMENT

[0050] As shown in Fig. 9, a cleaning device 400 of a
fourth embodiment of the present invention is different
from the cleaning device 300 of the third embodiment in
that a lid member 40 has a water storage 60 which stores
water to be used to clean an object to be cleaned. In the
fourth embodiment, the same parts as in the first to third
embodiments are assigned the same reference signs
and are not described again, and the points different from
the first to third embodiments will be described.
[0051] As shown in Fig. 9, the water storage 60 is pro-
vided at the end part (lower end part in Fig. 9) on the flat
surface 44 side of the lid member 40. The water storage
60 has a water storage chamber 61 opened on the flat
surface 44 and a cover 62 for covering the opening of
the water storage chamber 61. The water storage cham-
ber 61 stores water to be used for cleaning an object to
be cleaned. The cover 62 is detachably attached to the
lid member 40. Packing (not shown) is attached to the
cover 62 to seal between the water storage chamber 61
and the cover 62.
[0052] As described above, since the lid member 40
is provided with the water storage 60, the cleaning device
400 can be used to remove dirt or stain on an object to
be cleaned even in an environment where water is not
available.
[0053] Note that the water to be used for cleaning an
object to be cleaned may be stored by storing water in
the water storage chamber 61 or by storing a puff or the
like containing water in the water storage chamber 61.

FIFTH EMBODIMENT

[0054] As shown in Fig. 10, a cleaning device 500 of
a fifth embodiment of the present invention is different
from the cleaning device 300 of the third embodiment in
that a lid member 40 constitutes a part of a washing ma-
chine 1. In the fifth embodiment, the same parts as in the
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first to third embodiments are assigned the same refer-
ence signs and are not described again, and the points
different from the first to third embodiments will be de-
scribed.
[0055] As described above, the lid member 40 consti-
tutes a part of the washing machine 1; therefore, for ex-
ample, if the cleaning device 500 is used for noticeable
partial dirt or stain on an object to be cleaned before
washing by the washing machine 1, it is possible to re-
move the dirt or stain on the object to be cleaned by
washing only once. That is, usability of the cleaning de-
vice 500 can be improved.

SIXTH EMBODIMENT

[0056] As shown in Fig. 10, a cleaning device 500 of
a sixth embodiment of the present invention has a struc-
ture in which a lid member 40 constitutes a part of the
washing machine 1, and the inside of the lid member 40
is structured as shown Fig. 8. The lid member 40 has a
charger main body 51 and a charging terminal 53 dis-
posed to be exposed on an inner peripheral surface of a
recess 42 of the lid member 40. The charger main body
51 and the charging terminal 53 are electrically connect-
ed.
[0057] Further, a base member 13 of a main body 10
is provided with a main body terminal 133 disposed to
be exposed from the front surface. The main body termi-
nal 133 is electrically connected to a battery 30.
[0058] When the main body 10 is vertically placed with
the lid member 40 attached to the main body 10, the main
body terminal 133 of the main body 10 and the charging
terminal 53 of the charging unit 50 of the lid member 40
come into contact with each other to make an electric
connection, whereby the battery 30 can be charged.
[0059] As described above, the lid member 40 has a
charging unit 50 which can charge the battery 30 of the
main body 10 when the main body 10 is placed on the
lid member 40. Therefore, the cleaning device 500 can
be repeatedly used by charging the battery 30. That is,
usability of the cleaning device 500 can be improved.
[0060] Note that the washing machine 1 may be of a
vertical type or a drum type.
[0061] The present invention and the embodiments are
summarized as follows.
[0062] The cleaning device 100, 200, 300, 400, and
500 according to a first aspect of the present invention
includes: a main body 10 having a rod shape; a vibration
generator 21 which is provided in the main body 10 and
generates vibration; a vibration transmission member 22
which is provided in the main body 10 with a part of the
vibration transmission member 22 exposed from one end
of the main body 10 and which transmits the vibration
generated by the vibration generator 21 to an object to
be cleaned; and a power supply unit 30 which is provided
in the main body 10 and supplies electric power for gen-
erating vibration to the vibration generator 21. The main
body 10 and the vibration transmission member 22 each

have a polygonal shape in a cross-section in a direction
intersecting with a direction in which the main body 10
extends, and one side of the polygonal shape of the main
body 10 and one side of the polygonal shape of the vi-
bration transmission member 22 are parallel to each oth-
er.
[0063] With the cleaning device according to the first
aspect, the main body 10 can be used to orient the vi-
bration transmission member 22, and it is thus possible
to precisely orient the vibration transmission member 22.
[0064] Further, in the cleaning device 100, 200, 300,
400, and 500 according to a second aspect of the present
invention, the main body 10 has the grip part 11 to be
gripped by a user, and the center of gravity of each of
the cleaning devices coincides with the center of the grip
part 11.
[0065] The cleaning device according to the second
aspect makes it possible to shorten the distance between
the positions of the grip part 11 gripped by the user and
the center of gravity of the cleaning device 100, 200, 300,
400, and 500; thus, the operability of the vibration trans-
mission member 22 can be improved.
[0066] Further, in the cleaning device 100, 200, 300,
400, 500 according to a third aspect of the present in-
vention, the main body 10 has, at the other end, the push-
button switch 16 for turning on and off the supply of elec-
tric power from the power supply unit 30 to the vibration
generator 21.
[0067] The cleaning device according to the third as-
pect make it possible to reduce the possibility that the
user’s finger or the like comes into contact with the push-
button switch 16 during operation of the cleaning device
100, 200, 300, 400, and 500, thereby preventing errone-
ous operation.
[0068] Further, in the cleaning device 100, 200, 300,
400, and 500 according to a fourth aspect of the invention,
each of the cross-sections of the main body and the vi-
bration transmission member has a quadrangular shape
in a direction intersecting with the direction in which the
main body extends.
[0069] In the cleaning device according to the fourth
aspect, compared with the case where the main body 10
has a polygonal cross-section different from a quadran-
gular cross-section, it is easier for a user to orient and
grip the main body 10, and the main body 10 is less likely
to roll.
[0070] Further, the cleaning device 200, 300, 400, and
500 according to a fifth aspect of the present invention
further includes the lid member 40 which is detachably
attached to one end of the main body 10 and covers the
vibration generator, and the lid member 40 also serves
as a stand on which the main body is placed.
[0071] With the cleaning device according to the fifth
aspect, for example, a dedicated stand for the main body
10 is not necessary, and it is more convenient to carry
the cleaning device 200.
[0072] Incidentally, when placing the cleaning device
disclosed in Patent Document 1, it is considered to use
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a dedicated stand on which the cleaning device can be
placed. However, in the case where a dedicated stand
is used for placing the above cleaning device, for exam-
ple, if the cleaning device is used away from home, it is
necessary to carry a dedicated stand in addition to the
cleaning device, and it is thus inconvenient to carry
around.
[0073] The cleaning device 200, 300, 400, and 500 ac-
cording to a sixth aspect of the present invention includes:
a main body 10 having a rod shape; a vibration generator
21 which is provided in the main body 10 and generates
vibration; a vibration transmission member 22 which is
provided in the main body 10 with a part of the vibration
transmission member 22 exposed from one end of the
main body 10 and which transmits the vibration generat-
ed by the vibration generator 21 to an object to be
cleaned; a power supply unit 30 which is provided in the
main body 10 and supplies electric power for generating
vibration to the vibration generator 21; and a lid member
40 which is detachably attached to one end of the main
body 10 and covers the vibration generator 21. The lid
member 40 also serves as a vertical stand on which the
main body 10 can be placed along the direction in which
the main body 10 extends.
[0074] With the cleaning device according to the sixth
aspect, for example, a dedicated stand for the main body
10 is not necessary, and it is more convenient to carry
the cleaning device 200.
[0075] Further, in the cleaning device 300, 400, and
500 according to a seventh aspect of the present inven-
tion, the power supply unit 30 is rechargeable, and the
lid member 40 has a charging unit 50 which can charge
the power supply unit 30 of the main body 10 when the
main body 10 is placed on the lid member 40.
[0076] The cleaning device according to the seventh
aspect make it possible to repeatedly use the cleaning
device 300, 400, and 500 by charging the power supply
unit 30, and the maintenance cost of the device 300, 400,
and 500 can be thus be reduced.
[0077] Further, in the cleaning device 400 according
to an eighth aspect of the present invention, the lid mem-
ber 40 has the water storage 60 which stores the water
to be used to clean the object to be cleaned.
[0078] The cleaning device according to the eighth as-
pect makes it possible to use the cleaning device 400 to
remove dirt or stain on an object to be cleaned even in
an environment where water is not available.
[0079] Further, in the cleaning device 500 according
to a ninth aspect of the present invention, the lid member
40 constitutes a part of the washing machine 1.
[0080] With the cleaning device according to the ninth
aspect, for example, if the cleaning device 500 is used
against noticeable partial dirt or stain on an object to be
cleaned before washing by the washing machine 1, it is
possible to remove the dirt or stain on the object to be
cleaned by washing only once. That is, usability of the
cleaning device 500 can be improved.
[0081] It is needless to say that the components de-

scribed in the first to sixth embodiments may be appro-
priately combined or may be appropriately selected, re-
placed, or removed.

DESCRIPTION OF REFERENCE SIGNS

[0082]

10: Main body
11: Grip part
111: Packing
112: Housing part
12: Front end part
13: Base member
131: Groove
132: Through hole
133: Main body terminal
14: Tapered member
141: Wide part
142: Narrow part
143: Opening
15: Protrusion
16: Push-button switch
17: Main circuit board
18: Transformer
20: Ultrasonic horn
21: Vibration generator
211: Packing
22: Horn member (example of vibration transmission
member)
221: Front end
30: Battery (example of power supply unit)
40: Lid member
41: Opening
42: Recess
43: Groove
50: Charging unit
51: Charger main body
52: Power cord
53: Charging terminal
60: Water storage
61: Water storage chamber
62: Cover
100, 200, 300, 400, 500: Cleaning device
CL: Center line

Claims

1. A cleaning device comprising:

a main body having a rod shape;
a vibration generator which is provided in the
main body and generates vibration;
a vibration transmission member which is pro-
vided in the main body with a part of the vibration
transmission member exposed from one end of
the main body and which transmits the vibration
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generated by the vibration generator to an object
to be cleaned; and
a power supply unit which is provided in the main
body and supplies electric power for generating
vibration to the vibration generator, wherein
the main body and the vibration transmission
member each have a polygonal shape in a
cross-section in a direction intersecting with a
direction in which the main body extends, and
one side of the polygonal shape of the main body
and one side of the polygonal shape of the vi-
bration transmission member are parallel to
each other.

2. The cleaning device according to claim 1, wherein
the main body has a grip part to be gripped by a user,
and
a center of gravity of the cleaning device coincides
with the center of the grip part.

3. The cleaning device according to claim 1 or 2, where-
in
the main body has, at the other end, a push-button
switch for turning on and off the supply of electric
power from the power supply unit to the vibration
generator.

4. The cleaning device according to any one of claims
1 to 3, wherein
each of the cross-sections of the main body and the
vibration transmission member has a quadrangular
shape in a direction intersecting with the direction in
which the main body extends.

5. The cleaning device according to any one of claims
1 to 4, further comprising
a lid member which is detachably attached to one
end of the main body and covers the vibration gen-
erator, wherein
the lid member also serves as a stand on which the
main body is placed.

6. A cleaning device comprising:

a main body having a rod shape;
a vibration generator which is provided in the
main body and generates vibration;
a vibration transmission member which is pro-
vided in the main body with a part of the vibration
transmission member exposed from one end of
the main body and which transmits the vibration
generated by the vibration generator to an object
to be cleaned;
a power supply unit which is provided in the main
body and supplies electric power for generating
vibration to the vibration generator; and
a lid member which is detachably attached to
one end of the main body and covers the vibra-

tion generator, wherein
the lid member also serves as a vertical stand
on which the main body can be placed along the
direction in which the main body extends.

7. The cleaning device according to claim 6, wherein
the power supply unit is rechargeable, and
the lid member has a charging unit which can charge
the power supply unit of the main body when the
main body is placed on the lid member.

8. The cleaning device according to claim 6 or 7, where-
in
the lid member has a water storage which stores a
water to be used to clean the object to be cleaned.

9. The cleaning device according to any one of claims
6 to 8,
the lid member constitutes a part of a washing ma-
chine.

10. The cleaning device according to claim 9, wherein
the lid member constituting the part of the washing
machine has a charging unit which can charge the
power supply unit of the main body when the main
body is placed on the lid member.
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