DESCRIPTION
Title of the Invention: SHOE CLEANER

Technical Field

[0001]

The present invention relates to a shoe cleaner capable of sterilizing and
deodorizing a shoe by ozone.
Background Art
[0002]

Conventionally, as techniques of this kind, for example, there are
techniques described in Patent Literatures 1 to 3.

The technique described in Patent Literature 1 is a device with an ozone
generator installed inside a shoe locker. According to this device, ozone
generated by the ozone generator is circulated throughout the shoe locker to
sterilize and deodorize shoes, etc.

The technique described in Patent Literature 2 is a device including an
ozone generator and a power supply control device incorporated in an outer
case. According to this device, the outer case is inserted into a shoe, and by
generating ozone into a wide space of the outer case from the ozone generator,
ozone is emitted into the shoe through holes of the outer case, and sterilization,
etc., are applied to the inside of the shoe by the emitted ozone.

On the other hand, the technique described in Patent Literature 3 is a
device including not only an ozone generator but also a fan, etc. According to

this device, not only is ozone generated into a wide space of the outer case



from the ozone generator, but the generated ozone is also forcibly blown out by
using the fan or a nozzle so as to efficiently perform sterilization, etc.

Citation List

Patent Literature

[0003]

PLT1: Japanese Application Laid-Open No. 2001-314250
PLT2: Japanese Application Laid-Open No. H11-104223
PLT3: Japanese Application Laid-Open No. 2006-034925

Summary of the Invention

Technical Problem

[0004]

However, the conventional techniques described above have the
following problems.

The technique described in Patent Literature 1 is a device to sterilize the
inside of a shoe locker, which is a comparatively large space, so that in order to
sterilize and deodorize shoes, etc., inside the shoe locker by ozone, an amount
of ozone to be emitted to the inside of the shoe locker needs to be large.
Therefore, a user using this device may be exposed to high concentrations of
ozone during use.

On the other hand, in the techniques described in Patent Literature 2
and Patent Literature 3, there is little likelihood that a user is exposed to high
concentrations of ozone during use, however, the device includes an ozone

generator, etc., incorporated inside an outer case, so that the device itself



becomes large in size.

In particular, in the technique described in Patent Literature 3, not only
an ozone generator but also units such as a fan, a nozzle, etc., need to be
provided inside the outer case, so that the device itself may further increase in
size. Further, not only electric power to activate the ozone generator but also
electric power to activate the fan are necessary, so that power consumption of
the device during operation increases.

[0005]

The present invention has been made to solve the problems described
above, and an object thereof is to provide a shoe cleaner which can be used by
a user without exposing the user to high concentrations of ozone, and moreover
which is compact, is easy to use, and has low power consumption.

Solution to the Problems

[0006]

In order to solve the above-described problems, the invention of claim 1
is directed to a shoe cleaner including an ozone generating body capable of
being inserted into a shoe from a wearing opening of the shoe, and a case body
attached to a surface of the ozone generating body and capable of being
inserted into the shoe integrally with the ozone generating body, wherein the
ozone generating body is formed of a sheet-like substrate having a surface
attached to a bottom portion of the case body, and an electrode sheet having a
surface stuck to a back surface of the substrate, and including a pair of

electrodes, at least one of the pair of electrodes being covered by a dielectric



and at least the dielectric being formed of a polymeric resin, and a voltage
supply portion capable of supplying a voltage necessary to generate ozone to
the pair of electrodes of the electrode sheet is housed inside the case body.

With this configuration, a user can insert the entire shoe cleaner to the
inside of a shoe from a wearing opening of the shoe in a state where the back
surface of the ozone generating body is turned toward a shoe sole side.

In this state, when the voltage supply portion housed in the case body is
activated, a desired voltage is supplied to the electrode sheet of the ozone
generating body, and ozone is emitted from the electrode sheet.

At this time, the electrode sheet of the ozone generating body faces the
shoe sole, so that ozone emitted from the electrode sheet is directly blown to
the shoe sole, and the shoe sole is sufficiently sterilized and deodorized.

That is, with the shoe cleaner of the present invention, ozone is only
generated into a narrow space, that is, inside a shoe, so that without generating
a large amount of high concentrations of ozone, the inside of the shoe can be
efficiently sterilized and deodorized by a small amount of ozone. As a result, the
shoe cleaner can be used without exposing a user to high concentrations of
ozone. Further, because ozone to be generated can be small in amount, a
voltage to be supplied from the voltage supply portion to the electrode sheet
can be accordingly lowered, and as a result, power consumption can be
reduced.

The shoe cleaner of the present invention is configured to include an

ozone generating body capable of being inserted into a shoe and a case body



attached to the ozone generating body and capable of being inserted into the
shoe integrally with the ozone generating body, so that the shoe cleaner as a
whole can be downsized. In addition, there is no need to provide a space to
generate ozone and a space to accommodate a blowing fan into the case body
as in the devices described in Patent Literatures 2 and 3 described above, so
that further downsizing and simplification of the configuration can be
accordingly realized.

The downsized shoe cleaner enables space saving of a storage area for
the shoe cleaner when not used.

In the shoe cleaner of the present invention, at least the dielectric is
formed of a polymeric resin in the electrode sheet, so that there is no fear of
cracking that occurs in the case of an ozone generating body formed of ceramic
or glass, and the shoe cleaner can be easily handled by a general user. That is,
by taking advantage of the properties of the polymeric resin, the ozone
generating body can be reduced in thickness and weight, and the electrode
sheet can be easily processed into an arbitrary shape.

[0007]

The invention of claim 2 is directed to the shoe cleaner according to
claim 1, in which at least one of the electrode sheet and the substrate is formed
of a flexible material.

With this configuration, by forming both of the electrode sheet and the
substrate of flexible materials, when the ozone generating body is inserted into

a shoe, the ozone generating body deforms to follow the shape of the inside of



the shoe. Therefore, the shoe cleaner can be smoothly arranged at a desired
position inside the shoe.
[0008]

The invention of claim 3 is directed to the shoe cleaner according to
claim 1 or 2, in which the dielectric of the electrode sheet is formed of a
polymeric resin with a permittivity of 3 or more and a dielectric breakdown
voltage of 15 kV/mm or more.

With this configuration, the electrode sheet becomes a strong member
that can withstand a high voltage, and moreover, plasma to generate ozone is
easily generated.

[0009]

The invention of claim 4 is directed to the shoe cleaner according to any
of claims 1 to 3, in which the substrate is formed of a material with a Young’s
modulus of 40 MPa or less.

[0010]

The invention of claim 5 is directed to the shoe cleaner according to any
of claims 1 to 4, in which a spacer to keep a distance of 10 mm or less between
a back surface of the ozone generating body and a shoe sole is provided on the
back surface of the ozone generating body.

With this configuration, in particular, a portion that has a rough surface
and is difficult to sterilize and deodorize, such as a shoe inside and an insole,
can be reliably sterilized and deodorized.

[0011]



The invention of claim 6 is directed to the shoe cleaner according to
claim 5, in which the spacer is a projection with a height of 10 mm or less
provided to project from the back surface of the electrode sheet.

[0012]

The invention of claim 7 is directed to the shoe cleaner according to
claim 5, in which the spacer is a net-like body with a thickness of 10 mm or less
attached to the back surface of the electrode sheet.

[0013]

The invention of claim 8 is directed to the shoe cleaner according to any
of claims 1 to 4, in which a sectional shape of the ozone generating body is
corrugated.

With this configuration, gaps between the corrugated ozone generating
body and a shoe sole are filled with a large amount of air, and the ozone
generating efficiency of the electrode sheet is improved. As a result, the
sterilization effect increases. Further, by forming the ozone generating body into
not a planar shape but a corrugated shape and installing the ozone generating
body along a shoe sole, a large back surface area can be provided for the
ozone generating body.

[0014]

The invention of claim 9 is directed to the shoe cleaner according to
claim 8, in which a height of corrugation of the ozone generating body is set to
10 mm or less.

With this configuration, in particular, a portion that has a rough surface



and is difficult to sterilize and deodorize, such as a shoe inside and an insole,
can be reliably sterilized and deodorized.
[0015]

The invention of claim 10 is directed to the shoe cleaner according to
any of claims 1 to 9, in which the ozone generating body is provided with a
plurality of holes penetrating through the substrate and the electrode sheet from
the surface side to the back surface side.

With this configuration, a large amount of air enters into the back
surface side from the surface side of the ozone generating body through the
plurality of holes. As a result, the ozone generating efficiency is improved, and
the sterilization effect and the deodorization effect can be increased.

[0016]

The invention of claim 11 is directed to the shoe cleaner according to
any of claims 1 to 10, in which the pair of electrodes in the electrode sheet are
respectively formed into comb shapes, and combs of the pair of electrodes
engage with each other while keeping a fixed interval between them.

[0017]

The invention of claim 12 is directed to the shoe cleaner according to
any of claims 1 to 10, in which one of the pair of electrodes in the electrode
sheet is housed inside the dielectric, and either the other electrode having a
large number of holes or the other electrode having a comb shape is located on
the dielectric so as to face the one electrode.

[0018]



The invention of claim 13 is directed to the shoe cleaner according to
any of claims 1 to 12, in which a shape of the ozone generating body is set to
either an overall shape of an insole of the shoe or a shape of a toe side portion
of the insole.

Effects of the Invention

[0019]

As described in detail hereinbefore, according to the present invention,
an excellent effect can be obtained in which ozone is only generated into a
narrow space, that is, inside a shoe, so that various portions inside the shoe
can be sterilized and deodorized by a small amount of ozone without generating
a large amount of high concentrations of ozone. In addition, there is also an
effect in which the effect of sterilization and deodorization can be obtained by
generating a small amount of ozone, so that a voltage to be supplied from the
voltage supply portion to the electrode sheet can be accordingly lowered, and
as a result, an effect of reducing power consumption can also be obtained.

In the present invention, downsizing of the external shape and
simplification of the configuration can be realized, so that space saving of a
storage area and a further reduction in power consumption can be realized.

Further, in the present invention, in the electrode sheet, at least the
dielectric is formed of a polymeric resin, so that there is no fear of cracking and
the shoe cleaner can be easily handled by a general user. Because of the
properties of the polymeric resin, the ozone generating body can be reduced in

thickness and weight, and the electrode sheet can be easily processed into an



arbitrary shape.
[0020]

According to the invention of claim 2, by forming both of the electrode
sheet and the substrate of flexible materials, the shoe cleaner can be smoothly
arranged at a desired position inside a shoe.

[0021]

According to the invention of claim 3, the life of the electrode sheet can
be extended, and ozone generation can be facilitated.
[0022]

In particular, according to the inventions of claims 5 to 7, in particular, a
portion that has a rough surface and is difficult to sterilize and deodorize, such
as a shoe inside and an insole, can be reliably sterilized and deodorized.
[0023]

According to the inventions of claims 8 to 10, the ozone generating
efficiency of the electrode sheet can be improved.

In particular, according to the invention of claim 8, a large back surface
area can be secured for the ozone generating body.

According to the invention of claim 9, in particular, a portion that has a
rough surface and is difficult to sterilize and deodorize, such as a shoe inside
and an insole, can be reliably sterilized and deodorized.

Brief Description of the Drawings

[0024]

Fig. 1 is a perspective view showing a shoe cleaner according to a first
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embodiment of the present invention.

Fig. 2 is a plan view of the shoe cleaner, viewed from a surface side.

Fig. 3 is a plan view of the shoe cleaner, viewed from a back surface
side.

Fig. 4 is a sectional view taken along arrow A-A in Fig. 2.

Fig. 5 is a partially cut-away schematic plan view of an ozone
generating body.

Fig. 6 is a schematic sectional view to describe an ozone generating
function by a boost circuit.

Fig. 7 is a schematic sectional view showing a state when the shoe
cleaner is inserted into a shoe.

Fig. 8 is a schematic sectional view to describe sterilization and
deodorization effects of the shoe cleaner.

Fig. 9 is a schematic sectional view showing a state when the shoe
cleaner is taken out from the inside of the shoe.

Fig. 10 is a side view showing a shoe cleaner according to a first
modification of the first embodiment.

Figs. 11 are side views showing a shoe cleaner according to a second
modification of the first embodiment, in which Fig. 11(a) shows a state of an
ozone generating body during use of the shoe cleaner, and Fig. 11(b) shows a
state where the ozone generating body is folded.

Fig. 12 is a view showing a standing state of a shoe cleaner according

to a third modification of the first embodiment.
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Fig. 13 is an electrical connection state diagram showing a shoe cleaner
according to a fourth modification of the first embodiment.

Fig. 14 is an electric block diagram showing an essential portion of a
shoe cleaner according to a fifth modification of the first embodiment.

Fig. 15 is a plan view showing a shoe cleaner according to a second
embodiment of the present invention.

Fig. 16 is a schematic plan view showing an electrical connection state
of the second embodiment.

Fig. 17 is a schematic sectional view showing a usage example of the
shoe cleaner.

Fig. 18 is a side view of a shoe cleaner according to a third embodiment
of the present invention.

Fig. 19 is a plan view of the shoe cleaner, viewed from a back surface
side.

Fig. 20 is a schematic sectional view showing a state where the shoe
cleaner is inserted into a shoe.

Figs. 21 are transferred images of photographs showing survival states
of bacteria.

Fig. 22 is a diagram showing a relationship between a survival rate of
bacteria and a distance.

Fig. 23 is a plan view of a shoe cleaner according to a fourth
embodiment of the present invention, viewed from the back surface.

Fig. 24 is a side view showing a shoe cleaner according to a fifth
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embodiment of the present invention.

Fig. 25 is a plan view of a shoe cleaner according to a sixth embodiment
of the present invention.

Fig. 26 is a side view showing the part of an ozone generating body in
section.

Fig. 27 is a schematic sectional view showing an essential portion of a
shoe cleaner according to a seventh embodiment of the present invention.

Fig. 28 is an exploded perspective view of the essential portion shown in
Fig. 27.

Figs. 29 are plan views showing modifications of an electrode applied in
the seventh embodiment, in which Fig. 29(a) shows a first modification of the
seventh embodiment, and Fig. 29(b) shows a second modification of the
seventh embodiment.

Description of the Embodiments

[0025]

The best mode of the present invention will hereinafter be described
with reference to the accompanying drawings.
[0026]

(First Embodiment)

Fig. 1 is a perspective view showing a shoe cleaner according to a first
embodiment of the present invention, Fig. 2 is a plan view of the shoe cleaner,
viewed from a surface side, and Fig. 3 is a plan view of the shoe cleaner,

viewed from a back surface side.
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As shown in Fig. 1, the shoe cleaner 1 of the present embodiment is a
device to sterilize and deodorize the inside of a shoe, and includes an ozone
generating body 2 and a case body 3.

[0027]

The ozone generating body 2 is a sheet-like member to generate ozone,
and has a shape capable of being inserted into a shoe from a wearing opening
of the shoe.

In detail, as shown in Fig. 2, the shape of the ozone generating body 2 is
set to an overall shape of an insole of the shoe. Further, as shown in Fig. 3, the
shape of the ozone generating body 2 is formed to be symmetrical with respect
to a central axis M. Accordingly, the ozone generating body 2 can be inserted
into either of left and right shoes, and moreover, when inserted, the ozone
generating body 2 reaches the vicinity of a tip end or a side end of a toe of the
shoe.

The ozone generating body 2 having this overall shape is configured by
sticking together a sheet-like substrate 4 and an electrode sheet 5 that have
shapes equal to each other.

[0028]

The substrate 4 is a flexible member whose surface 4a is stuck to a
bottom wall 30 serving as a bottom portion of the case body 3.

This substrate 4 is formed of a material with a Young’s modulus of 40
MPa (megapascal) or less, and has an elastic property corresponding to

hardness Hs (Shore hardness) of 70 of rubber.
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In detail, rubber such as silicone rubber or ethylene propylene rubber or
a sponge-like material such as polyurethane foam or polyethylene foam, having
a Young’s modulus of 40 MPa or less, is used as the substrate 4.

[0029]

The electrode sheet 5 is a flexible sheet member that generates ozone,
and has a surface 5a stuck to a back surface of the substrate 4, and the entire
electrode sheet 5 is supported by the substrate 4.

Fig. 4 is a sectional view taken along arrow A-A in Fig. 2, and Fig. S is a
partially cut-away schematic plan view of the ozone generating body 2.

As shown in Fig. 4, the electrode sheet 5 is formed of a sheet-like
dielectric 50, and a pair of electrodes 51 and 52 covered by the dielectric 50.

In detail, the dielectric 50 consists of two layers including dielectric
layers 50a and 50b, and the electrodes 51 and 52 are formed on the dielectric
layer 50b as a lower layer, and the dielectric layer 50a as an upper layer is
laminated on the dielectric layer 50b so as to cover the electrodes 51 and 52.
[0030]

This electrode sheet 5 is entirely formed of a polymeric resin.

In detail, the dielectric layers 50a and 50b are formed of a polymeric
resin with a permittivity of 3 or more and a dielectric breakdown voltage of 15
kV/mm (kilovolts/millimeters) or more. In the present embodiment, as such a
polymeric resin, any of polyimide, silicone, PET (polyethylene terephthalate),
and vinyl chloride is used. The electrodes 51 and 52 are also formed of a

conductive polymer being a polymeric resin.
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Moreover, as shown in Fig. 5, each of the pair of electrodes 51 and 52 is
formed into a comb shape. That is, the plurality of combs 51a and 52a engage
with each other while keeping a fixed interval between them.

[0031]

On the other hand, as shown in Fig. 1, the case body 3 is stuck to the
surface of the ozone generating body 2, that is, the surface 4a of the substrate
4, and recess portions 32a and 33a to allow fingers to pinch the case body 3 are
formed on both side walls 32 and 33 of the case body 3.

Accordingly, by pinching the recess portions 32a and 33a, the case
body 3 can be inserted together with the ozone generating body 2 into a shoe.
[0032]

In this case body 3, as shown in Fig. 4, a boost circuit 6 as a voltage
supply portion is housed.

This boost circuit 6 is a circuit to supply a voltage necessary for ozone
generation to the electrode sheet 5. In the present embodiment, the shoe
cleaner 1 is assumed to be used in a location near which no commercial power
supply is present, such as a shoe locker and an entrance, etc., so that a battery
60 is used as a power supply.

In detail, as shown in Fig. 4 and Fig. 5, the battery 60 is housed inside
the case body 3, and electrically connected to input terminals 6a and 6b of the
boost circuit 6 via a switch 61.

In the present embodiment, the battery 60 is a power supply to supply a

voltage of, for example, 3V DC (Direct Current) to the boost circuit 6, and the
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supply can be turned on or off by the switch 61.

The switch 61 is fitted to a ceiling wall 31 of the case body 3, a push
button 61a is a portion to operate the switch 61, and a head portion of the push
button projects upward from the ceiling wall 31.

The boost circuit 6 is connected to the battery 60 via the switch 61, and
output terminals 6¢ and 6d of the boost circuit 6 are respectively electrically
connected to the electrodes 51 and 52 of the electrode sheet 5 through wirings
6e and 6f.

Accordingly, the boost circuit 6 can boost a DC voltage from the battery
60 to a voltage necessary for ozone generation and then supply the voltage to
the electrodes 51 and 52 of the electrode sheet 5. In the present embodiment,
the boost circuit 6 boosts the DC voltage of 3V input from the battery 60 to, for
example, an AC (Alternating Current) voltage or a pulsed voltage of 2 kV to 10
kV, and applies the voltage to the electrodes 51 and 52 of the electrode sheet 5.

Moreover, an LED lamp 62 is provided between the boost circuit 6 and
the switch 61. In detail, the LED lamp 62 is fitted to the ceiling wall 31 of the
case body 3, and a head portion of the LED lamp projects from the ceiling wall
31.

In Fig. 4, the wirings 6e and 7f connecting the output terminals 6¢ and
6d of the boost circuit 6 and the electrodes 51 and 52 of the electrode sheet 5
are described inside the substrate 4, however, this description is for easy
understanding of the wiring state, and in actuality, the wirings 6e and 6f are

formed on the surface 4a of the substrate 4 and the surface 5a of the electrode
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sheet 5.
[0033]

Fig. 6 is a schematic sectional view to describe an ozone generating
function by the boost circuit 6.

Since the boost circuit 6 is connected to the electrode sheet 5 as
described above, as shown in Fig. 6, by turning on the switch 61, a DC voltage
of 3V of the battery 60 is input to the boost circuit 6, and an AC or pulsed high
voltage of 2 kV to 10 kV is supplied from the boost circuit 6 to the electrodes 51
and 52 of the electrode sheet 5. As a result, discharge occurs between the
electrodes 51 and 52, and ozone O3 is emitted downward from a back surface
5b of the electrode sheet 5. In addition, the LED lamp 62 is turned on
concurrently with the turning-on operation of the switch 61, and a user can
visually recognize that the shoe cleaner 1 is operating based on the turning-on
of the LED lamp 62. Then, the LED lamp 62 is turned off by a turning-off
operation of the switch 61.

[0034]

As described above, the shoe cleaner 1 of the present embodiment is
simply configured to include the ozone generating body 2 and the case body 3
capable of being inserted into a shoe, so that the shoe cleaner 1 as a whole is
small. Therefore, a storage area for the shoe cleaner 1 when not used can be
narrowed.

Moreover, since the electrode sheet 5 is formed of a polymeric resin,

processing of the ozone generating body 2 is easy.
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[0035]

Next, a usage example of the shoe cleaner of the present embodiment
is described.

Fig. 7 is a schematic sectional view showing a state when the shoe
cleaner is inserted into a shoe, Fig. 8 is a schematic sectional view to describe
sterilization and deodorization effects of the shoe cleaner, and Fig. 9 is a
schematic sectional view showing a state when the shoe cleaner is taken out
from the inside of the shoe.

As shown in Fig. 7, when the shoe cleaner 1 is inserted into a shoe 100,
the recess portions 32a and 33a of the case body 3 are pinched by fingers and
the entire shoe cleaner 1 is lifted up. Then, with the ozone generating body 2
turned downward, the shoe cleaner 1 is inserted into the shoe 100 from a
wearing opening 101.

Then, a toe side portion 2A of the ozone generating body 2 butts against
a shoe sole 102. At this time, since the substrate 4 of the ozone generating
body 2 is formed of a flexible member such as silicone rubber with a hardness
Hs of 50, and the electrode sheet 5 is formed of flexible polymeric resins
including polyimide or the like and conductive polymer or the like, so that when
the ozone generating body 2 is further pushed down to the shoe sole 102 side,
the toe side portion 2A deforms to follow the shape of the shoe sole 102.

Therefore, by pushing the entire shoe cleaner 1 into the shoe 100, the
ozone generating body 2 enters the inside of the shoe 100 while deforming.

And, finally, the ozone generating body 2 is positioned horizontally on the shoe
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sole 102 of the shoe 100.

As a result, as shown in Fig. 8, the entire electrode sheet 5 of the ozone
generating body 2 faces the shoe sole 102 of the shoe 100.

[0036]

In this state, the push button 61a projecting from the ceiling wall 31 of
the case body 3 is depressed to turn on the switch 61. Then, the LED lamp 62
of the case body 3 is turned on, and an AC or pulsed high voltage of 2 kV to 10
kV is supplied from the boost circuit 6 to the electrodes 51 and 52 of the
electrode sheet 5. Accordingly, ozone Os (refer to Fig. 6) is emitted from the
back surface 5b of the electrode sheet 5 of the ozone generating body 2 toward
the shoe sole 102 side.

At this time, since the dielectric layers 50a and 50b of the electrode
sheet 5 are formed of the polymeric resin with a permittivity of 3 or more and a
dielectric breakdown voltage of 15 kV/mm or more, the electrode sheet 5 can,
without being broken, directly blow a sufficient amount of ozone O3 for
sterilization, etc., to the shoe sole 10 facing the electrode sheet 5. As a result,
ozone Og is sufficiently spread throughout the inside of the shoe 100 and
sterilizes and deodorizes various portions inside the shoe 100.

Moreover, ozone O3 is only generated into a narrow space, that is,
inside the shoe 100, so that it is not necessary to generate high concentrations
of ozone. Therefore, the inside of the shoe 100 can be efficiently sterilized and
deodorized by a small amount of ozone O3, and the voltage to be supplied from

the boost circuit 6 to the electrode sheet 5 can be accordingly lowered.
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[0037]

After the sterilization and deodorization of the inside of the shoe 100 are
finished, the push button 61a of the case body 3 is depressed again to turn off
the switch 61. Then, the LED lamp 62 is turned off, and emission of ozone from
the electrode sheet 5 of the ozone generating body 2 is stopped.

In this state, the recess portions 32a and 33a of the case body 3 are
pinched and the shoe cleaner 1 can be taken out from the inside of the shoe
100.

Meanwhile, as shown in Fig. 9, when the shoe cleaner 1 is taken out
from the inside of the shoe 100, the toe side portion 2A of the ozone generating
body 2 may come into contact with a shoe lining 103 (portion with which the
instep comes into contact). However, the substrate 4 and the electrode sheet 5
of the ozone generating body 2 are formed of such flexible members as
described above, so that by further pulling out and moving the ozone generating
body 2, the toe side portion 2A deforms to follow the shape of the shoe lining
103. As a result, the shoe cleaner 1 can be smoothly taken out from the wearing
opening 101 of the shoe 100.

[0038]

(First Modification)

Fig. 10 is a side view showing a shoe cleaner according to a first
modification of the first embodiment.

As shown in Fig. 10, in this modification, the substrate 4 and the

electrode sheet 5 of the ozone generating body 2 are formed of extremely
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highly flexible members, and part of a heal side portion 2B of the ozone
generating body 2 is stuck to the bottom portion 30 of the case body 3.

Accordingly, during use of the shoe cleaner 1, as shown by the dashed
lines, the ozone generating body 2 can be spread horizontally and used. When
the shoe cleaner 1 is not used, as shown by the solid lines, by rolling up the
ozone generating body 2, the shoe cleaner 1 can be stored in a narrow space.
[0039]

(Second Modification)

Figs. 11 are side views showing a shoe cleaner according to a second
modification of the first embodiment, in which Fig. 11(a) shows a state of the
ozone generating body 2 during use of the shoe cleaner, and Fig. 11(b) shows
a state where the ozone generating body 2 is folded.

As specifications of the shoe cleaner 1, in some cases, the shoe cleaner
is desired to have a configuration in which a flexible electrode sheet 5 is
securely supported by a hard substrate 4 that is not flexible and in which
storage performance of the shoe cleaner is improved.

The shoe cleaner 1 according to the present modification is configured
so as to adapt to such a case. In detail, as shown in Fig. 11(a), the substrate 4
of the ozone generating body 2 is separated into a toe side portion 2A, a heel
side portion 2B, and an arch side portion 2C. The portions 2A and 2C of the
substrate 4 are supported rotatably by a joint member 41, and the portions 2B
and 2C of the substrate 4 are supported rotatably by a joint member 42.

Accordingly, during use of the shoe cleaner 1, the substrate 4 securely
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supports the electrode sheet 5, and the ozone generating body 2 can be set
horizontally. When the shoe cleaner 1 is not used, as shown in Fig. 11(b), by
folding the toe side portion 2A and the heel side portion 2B to the side under the
arch side portion 2C, the shoe cleaner 1 can be made compact.

As the joint members 41 and 42, elastic rubbers, coil springs, leaf
springs, and hinges, etc., can be used.
[0040]

(Third Modification)

Fig. 12 is a view showing a standing state of a shoe cleaner according
to a third modification of the first embodiment.

In the shoe cleaner 1 of the present modification, as shown in Fig. 12, a
ring 7 is attached to the ceiling wall 31 of the case body 3.

Accordingly, by hooking the ring 7 on a hook, etc., provided in a shoe
locker, etc., the shoe cleaner 1 can be stored inside the shoe locker, etc.

Moreover, this modification is set so that a rear wall portion 34 of the
case body 3 and a rear end of the heel side portion 2B of the ozone generating
body 2 substantially match each other.

Accordingly, the shoe cleaner 1 can be placed vertically on a floor 110,
etc.
[0041]

(Fourth Modification)

Fig. 13 is an electrical connection state diagram showing a shoe cleaner

according to a fourth modification of the first embodiment.
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The shoe cleaner of the first embodiment described above is configured
to sterilize and deodorize each shoe of a pair of shoes at a time.

As shown in Fig. 13, the shoe cleaner 1 of the present modification
includes an ozone generating body 2-1 for a left shoe and an ozone generating
body 2-2 for a right shoe. The wirings 6e and 6f from the output terminals 6¢
and 6d of the boost circuit 6 inside the case body 3 are connected to both of the
electrodes 51 and 52 of the ozone generating body 2-1 and the electrodes 51
and 52 of the ozone generating body 2-2.

Accordingly, by inserting the ozone generating body 2-1 into a shoe for
a left foot and inserting the ozone generating body 2-2 into a shoe for a right
foot, and turning on the switch 61, the left and right shoes can be
simultaneously sterilized and deodorized.

[0042]

(Fifth Modification)

Fig. 14 is an electric block diagram showing an essential portion of a
shoe cleaner according to a fifth modification of the first embodiment.

In the shoe cleaner 1 of the present modification, a timer is provided
inside the case body 3.

In detail, as shown in Fig. 14, the timer 63 is interposed between the
switch 61 and the boost circuit 6.

Accordingly, when the switch 61 is turned on, the timer 63 and the boost
circuit 6 are activated. Then, at the same time as the elapse of a drive time (for

example, 2 hours) set in the timer 63, the timer 63 makes the boost circuit 6
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automatically stop.

Moreover, in the first embodiment described above and the present
modification, the LED lamp 62 may be provided with a function of detecting a
remaining battery level of the battery 60 and notifying a time to replace the
battery 60 by blinking when the remaining battery level becomes low.

[0043]

(Second Embodiment)

Next, a second embodiment of the present invention is described.

Fig. 15 is a plan view showing a shoe cleaner according to a second
embodiment of the present invention, and Fig. 16 is a schematic plan view
showing an electrical connection state of the present embodiment.

In the shoe cleaner according to the first embodiment described above,
as shown in Fig. 2, the shape of the ozone generating body 2 is set to an overall
shape of an insole of a shoe, however, the shoe cleaner 1 according to the
present embodiment is different from the first embodiment described above in
that, as shown in Fig. 15, the shape of the ozone generating body 2 is set to a
shape of a toe side portion of an insole of a shoe.

[0044]

In detail, as shown in Fig. 16, the substrate 4 and the electrode sheet 5
of the ozone generating body 2 are respectively formed into the same shape,
and are respectively formed into a shape of a toe side portion of an insole of a
shoe. The electrodes 51 and 52 are formed between the dielectric layers 50a

and 50b, and are connected to the output terminals 6¢ and 6d of the boost
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circuit 6 inside the case body 3 through the wirings 6e and 6f.
[0045]

Fig. 17 is a schematic sectional view showing a usage example of the
shoe cleaner.

The shoe cleaner 1 of the present embodiment is smaller in size than
the shoe cleaner of the first embodiment, so that, as shown in Fig. 17, the shoe
cleaner 1 can be easily inserted into a shoe 100.

Then, by positioning the ozone generating body 2 of the shoe cleaner 1
at a toe side of the shoe 100, the toe side with numerous bacteria and intense
odors can be intensively sterilized and deodorized.

Other aspects of the configuration, operations, and effects are the same
as those of the first embodiment described above, and descriptions thereof are
omitted.

[0046]

(Third Embodiment)

Next, a third embodiment of the present invention is described.

Fig. 18 is a side view of a shoe cleaner according to a third embodiment
of the present invention, Fig. 19 is a plan view of the shoe cleaner, viewed from
a back surface side, and Fig. 20 is a schematic sectional view showing a state
where the shoe cleaner is inserted into a shoe.

As shown in Fig. 18, the shoe cleaner 1 of the present embodiment
includes spacers 8 to keep a distance h between the back surface of the ozone

generating body 2, that is, the back surface 5b of the electrode sheet 5 and the
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shoe sole 5b at a predetermined value or less.

That is, as shown in Fig. 19, a plurality of spacers 8 being projections
are provided to project from the back surface 5b of the electrode sheet 5 of the
ozone generating body 2. Accordingly, as shown in Fig. 20, when the shoe
cleaner 1 is inserted into the shoe 100, a gap S is produced between the back
surface 5b of the ozone generating body 2 and the shoe sole 102 by the
spacers 8. As a result, a large amount of air is guided into the gap S, and ozone
generation by the electrode sheet 5 becomes active.

[0047]

Meanwhile, when the shoe cleaner 1 is inserted into the shoe 100 to
sterilize and deodorize the shoe, in a case where the shoe sole 102 or an insole
(not shown) slips, regardless of the distance between the ozone generating
body 2 and the shoe sole 102, etc., bacteria on the shoe sole 102, etc., can be
substantially entirely sterilized by ozone and deodorized.

However, in a case where the surfaces of the shoe sole 102 of the shoe
100 and the insole are rough, or the shoe sole 102 and the insole are formed of
rough-textured materials such as cloth or artificial leather, when the distance
between the surface of the shoe sole 102 or the insole and the electrode sheet
5 of the ozone generating body 2 is large, the sterilization effect may be hardly
obtained.

[0048]
Therefore, in the present embodiment, a height h of the spacers 8 is set

within a range not more than 10 mm so that the rough shoe sole 102, etc., to be

27



sterilized are positioned near the electrode sheet 5.

Accordingly, ozone and radicals, etc., generated from the back surface
5b of the electrode sheet 5 effectively come into contact with the shoe sole 102,
etc., and high sterilization and deodorization effects are obtained.

[0049]

The inventors conducted the following experiment to prove the
above-described effects.

Figs. 21 are transferred images of photographs showing survival states
of bacteria K.

The inventors conducted this experiment in a general indoor
environment.

First, as preparation, bacteria (common bacteria, hereinafter, referred to
as “bacteria K”) were separately cultured, and the bacteria K were sprayed onto
a polyester cotton blend cloth piece not shown in the drawings, and then the
cloth piece was dried.

Then, the surface of the thus prepared cloth piece was wiped with a
5cm-square culture medium B, and the bacteria K were cultured in this culture
medium B for 48 hours at a temperature of 35 °C. Then, as shown in Fig. 21(a),
“137” bacteria K survived in the 5cm-square culture medium B.

That is, it was confirmed that, in the state where ozone treatment was
not applied, the number of surviving bacteria K was “137.”

Next, the prepared cloth piece was fixed at a position xmm just below

the electrode sheet 5 in a state where the surface onto which the bacteria K
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were sprayed was made to face the electrode sheet 5. In this state, ozone was
generated from the electrode sheet 5, and the cloth piece was exposed to
ozone for 2 hours. At this time, the ozone was generated by supplying a pulsed
power of 14 kV p-p at a frequency of 13 Hz to the electrode sheet 5.

Thereafter, the surface of the cloth piece to which ozone treatment was
applied was wiped with a 5cm-square culture medium B, and the bacteria K
were cultured in this culture medium B for 48 hours at a temperature of 35 °C.

The ozone treatment described above was applied by setting the
distance xmm between the cloth piece and the electrode sheet 5 to 2 mm, 5mm,
10 mm, 20 mm, and 30 mm. Then, when the distance between the cloth piece
and the electrode sheet 5 was 2 mm, as shown in Fig. 21(b), the number of
surviving bacteria K in the 5cm-square culture B was “1,” and when the distance
between the cloth piece and the electrode sheet 5 was 5 mm, as shown in Fig.
21(c), the number of surviving bacteria K in the 5cm-square culture B was “19,”
and when the distance between the cloth piece and the electrode sheet 5 was
10 mm, as shown in Fig. 21(d), the number of surviving bacteria K in the
5cm-square culture B was “51,” and when the distance between the cloth piece
and the electrode sheet 5 was 20 mm, as shown in Fig. 21(e), the number of
surviving bacteria K in the 5cm-square culture B was “103,” and when the
distance between the cloth piece and the electrode sheet 5 was 30 mm, as
shown in Fig. 21(f), the number of surviving bacteria K in the 5cm-square
culture B was “102.”

That is, it was confirmed that in the state where ozone treatment was

29



applied, when the distance between the cloth piece and the electrode sheet 5
was increased, the number of surviving bacteria K increased.
[0050]

Fig. 22 is a diagram showing a relationship between a survival rate of
the bacteria K and the distance.

The inventors defined the survival rate of the bacteria K as (the number
of bacteria after ozone treatment/the number of bacteria without ozone
treatment) x 100 (%), and plotted the relationship between the distance from
the electrode sheet 5 to the cloth piece and the survival rate of the bacteria K in
the ozone treatment described above.

Then, as shown in Fig. 22, points p1 to p5 were obtained.

As shown by the points p1, p2, and p3, when the distance was 2 mm, 5
mm, and 10 mm, the survival rate was 1%, 14%, and 37%, and these are lower
than a reference survival rate of 50 %.

However, as shown by the points p4 and p5, when the distance was 20
mm and 30 mm, the survival rate was 75% and 74%, and these are much
higher than the reference survival rate of 50%.

From this experimental result, it can be judged that a distance between
the cloth piece and the electrode sheet 5 to reliably reduce the survival rate to
be less than 50 % is 10 mm or less.

Therefore, the inventors set the distance h to be kept by the spacers 8
shown in Fig. 18 to be in a range of 10 mm or less. By thus keeping the distance

h between the shoe sole 102, etc., and the electrode sheet 5 in the range of 10
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mm or less, as shown in Fig. 22, the bacteria K surviving on the surface of the
shoe sole 102, etc., can be reduced to be less than the reference survival rate
of “560” %.

Other aspects of the configuration, operations, and effects are the same
as those of the first or second embodiment described above, and descriptions
thereof are omitted.

[0051]

(Fourth Embodiment)

Next, a fourth embodiment of the present invention is described.

Fig. 23 is a plan view of a shoe cleaner according to a fourth
embodiment of the present invention, viewed from the back surface.

As shown in Fig. 23, the present embodiment is different from the third
embodiment described above in that the spacer is formed into not a projection
shape but a mesh-like body.

In detail, a spacer 8’ is lattice-shaped, and attached to the back surface
5b of the electrode sheet 5. The spacer 8’ is set to a thickness of 10 mm or less.

The spacer 8’ is only required to be a mesh-like body. That is, not only
the lattice-shaped plate body but also a plate body with multiple holes or a
mesh body formed of thin wires can also be applied as the spacer 8.

Other aspects of the configuration, operations, and effects are the same
as those of the third embodiment described above, and descriptions thereof are
omitted.

[0052]
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(Fifth Embodiment)

Next, a fifth embodiment of the present invention is described.

Fig. 24 is a side view showing a shoe cleaner according to a fifth
embodiment of the present invention.

In Fig. 24, for easy viewing of the configuration of the shoe cleaner 1,
the side surface of the substrate 4 of the ozone generating body 2 is hatched.

In the present embodiment, the substrate 4 was curved to become
corrugated, and the electrode sheet 5 was stuck to the back surface 4b of the
substrate 4 to follow the shape of the substrate 4. At this time, a height h of
corrugation of the ozone generating body 2 (height to the back surface 5b of the
electrode sheet 5) was set to 10 mm or less. Then, a flat portion 40 was formed
in a central portion on the surface side of the substrate 4, and the case body 3
is attached onto the flat portion 40.

[0053]

With this configuration, when the shoe cleaner 1 is inserted into the
shoe 100 (refer to Fig. 7, etc.), a large number of gaps S are formed between
the shoe sole 102 of the shoe 100 and the back surface 5b of the corrugated
electrode sheet 5, and these gaps S are filled with a large amount of air.
Accordingly, the ozone generating efficiency of the electrode sheet 5 is
improved.

Further, the height of corrugation of the ozone generating body 2 is set
to 10 mm or less, so that the shoe sole 102 and an insole, etc., even when

formed of rough-textured materials, cloth, or artificial leather, can also be
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effectively sterilized and deodorized.

In addition, the electrode sheet 5 is corrugated, so that the back surface
of the electrode sheet 5 has an area larger than that of a planar electrode sheet.

Other aspects of the configuration, operations, and effects are the same
as those of the first to fourth embodiments described above, and descriptions
thereof are omitted.

[0054]

(Sixth Embodiment)

Next, a sixth embodiment of the present invention is described.

Fig. 25 is a plan view of a shoe cleaner according to a sixth embodiment
of the present invention, and Fig. 26 is a side view showing the part of an ozone
generating body in section.

As shown in Fig. 25 and Fig. 26, the shoe cleaner 1 of the present
embodiment includes, as in the third embodiment, a plurality of spacers 8 with a
height h of 10 mm or less on the back surface of the ozone generating body 2.
Further, in the shoe cleaner 1 of the present embodiment, a plurality of circular
holes 20 penetrating through the substrate 4 and the electrode sheet 5 from the
surface side to the back surface side are provided in the ozone generating body
2.

[0055]

With this configuration, as shown in Fig. 26, a large amount of air A

enters into the back surface side from the surface side of the ozone generating

body 2 through the plurality of holes 20. As a result, in the electrode sheet 5 of
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the ozone generating body 2, ozone is easily generated, so that the sterilization
and deodorization effects can be improved.

In the present embodiment, as the holes, the circular holes 20 are
applied, however, the holes are not limited to be circular, and polygonal holes
and mesh-like holes may also be applied as the holes.

Other aspects of the configuration, operations, and effects are the same
as those of the first to fifth embodiments described above, and descriptions
thereof are omitted.

[0056]

(Seventh Embodiment)

Next, a seventh embodiment of the present invention is described.

Fig. 27 is a schematic sectional view showing an essential portion of a
shoe cleaner according to a seventh embodiment of the present invention, and
Fig. 28 is an exploded perspective view of the essential portion shown in Fig.
27.

As shown in Fig. 27, in the shoe cleaner 1 of the present embodiment,
the electrode sheet 5 has a structure different from that of the electrode sheets
of the embodiments described above.

That is, only the electrode 51 as one electrode is housed inside the
dielectric 50, and the electrode 52 as the other electrode is provided outside the
dielectric 50.

[0057]

In detail, as shown in Fig. 28, a solid-pattern electrode 51 is laminated
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on a dielectric layer 50b being a lower layer, and a dielectric layer 50a being an
upper layer is laminated on the dielectric layer 50b so as to cover the electrode
51. An electrode 52 having substantially the same shape as the electrode 51 is
formed under the dielectric layer 50b. Further, a protective layer 53 is formed
under the electrode 52.

[0058]

Moreover, in the dielectric layer 50a, a power supply port 50a1 exposing
the electrode 51 is formed, and a wiring 6e extending from the output terminal
6¢ of the boost circuit 6 passes through this power supply port 50a1 and is
connected to the electrode 51.

[0059]

On the other hand, in the dielectric layer 50b, a power supply port 50b1
exposing the electrode 52 is formed, and at a portion of the dielectric layer 50a
just above the power supply port 50b1, a power supply port 50a2
communicating with the power supply port 50b1 is formed. A wiring 6f extending
from the output terminal 6d of the boost circuit 6 passes through the power
supply ports 50a1 and 50b1 and is connected to the electrode 52.

In this electrode 52, a large number of circular holes 52b are opened at
fixed intervals.

[0060]

In the present embodiment, the protective layer 53 is provided under the

electrode 52 located on a lower surface of the dielectric 50, however, the

protective layer 53 is not an essential member, and does not need to be
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provided according to circumstances.

Other aspects of the configuration, operations, and effects are the same
as those of the first to sixth embodiments described above, and descriptions
thereof are omitted.

[0061]

(Sixth Modification)

Figs. 29 are plan views showing modifications of the electrode applied in
the seventh embodiment, in which Fig. 29(a) shows a first modification of the
seventh embodiment, and Fig. 29(b) shows a second modification of the
seventh embodiment.

In the seventh embodiment described above, as shown in Fig. 28, the
electrode 52 having a large number of circular holes 52b is applied as the other
electrode. However, as shown in Fig. 29(a), a meshed electrode 52 can be
applied as the other electrode. As shown in Fig. 29(b), a comb-shaped
electrode 52 may also be applied as the other electrode.

[0062]

The present invention is not limited to the embodiments described
above, and can be variously modified and changed within the scope of the spirit
of the invention.

For example, in the embodiments described above, as a power supply
for boosting at the boost circuit 6, the battery 60 is applied. However, this is
because the shoe cleaner 1 is assumed to be used in a location near which no

commercial power supply is present, such as a shoe locker and an entrance,
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etc.,. Accordingly a shoe cleaner using a commercial AC power supply as the
power supply is also included in the scope of the present invention.

The embodiments described above each show an example in which the
substrate 4 and the electrode sheet 5 forming the ozone generating body 2 are
formed of flexible materials. However, a shoe cleaner including an ozone
generating body 2 in which either or both of the substrate 4 and the electrode
sheet 5 are formed of an inflexible material is also included in the scope of the
present invention.

The third to fifth embodiments described above each show an example
in which the height or thickness of the spacer 8, 8’ or the corrugation height of
the ozone generating body 2 is set to 10 mm or less. However, a shoe cleaner
in which the height or thicknesses of the spacer 8, 8 or the corrugation height of
the ozone generating body 2 is more than 10 mm is also included in the scope
of the present invention.

The fifth embodiment described above shows an example in which a flat
portion 40 is provided on the substrate 4, and the case body 3 is attached to this
flat portion 40. However, as a matter of course, a structure may also be adopted
in which the flat portion 40 is not provided on the substrate 4, and the case body
3 is directly attached onto the corrugated substrate 4.

Further, in the electrode sheet 5 of the first to sixth embodiments
described above, a configuration in which a pair of comb-shaped electrodes 51
and 52 are housed together inside the dielectric 50 is adopted, and in the

electrode sheet 5 of the seventh embodiment, a configuration in which one
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electrode 51 is housed inside the dielectric 50 and the other electrode 51 is
provided on a lower surface of the dielectric 50, is applied. However, the
configuration of the electrode sheet 5 is not limited to these. A configuration in
which, for example, a pair of electrodes are formed into tabular shapes, and
these two electrodes are arranged side by side at a fixed interval kept between
them, may also be adopted, or a configuration in which the respective
electrodes are formed into spiral shapes, and the pair of spiral-shaped
electrodes are fitted to each other while keeping a fixed interval between these,
may also be adopted.

Reference Signs List

[0063]

1 ... shoe cleaner, 2, 2-1, 2-2 ... ozone generating body, 2A ... toe side
portion, 2B ... heel side portion, 2C ... arch side portion, 3 ... case body, 4 ...
substrate, 4a, 5a ... surface, 4b, 5b ... back surface, 5 ... electrode sheet, 6 ...
boost circuit, 6a, 6b ... input terminal, 6¢, 6d ... output terminal, 6e, 6f ... wiring,
7 ... ring, 8, 8 ... spacer, 20 ... hole, 30 ... bottom wall, 31 ... ceiling wall, 32,
33 ... side wall, 32a, 33a ... recess portion, 34 ... rear wall portion, 40 ... flat
portion, 41, 42 ... joint member, 50 ... dielectric, 50a, 50b ... dielectric layer,
50a1, 50b1, 50a2 ... power supply port, 51, 52 ... electrode, 51a, 52a ... comb,
52b ... circular hole, 53 ... protective layer, 60 ... battery, 61 ... switch, 61a ...
push button, 62 ... LED lamp, 63 ... timer, 100 ... shoe, 101 ... wearing opening,
102 ... shoe sole, 103 ... shoe lining, 110 ... floor, A ... air, B ... culture medium,

h ... height (distance), K ... bacteria, M ... central axis, O3 ... ozone, S ... gap
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CLAIMS

1. A shoe cleaner comprising: an ozone generating body capable of being
inserted into a shoe from a wearing opening of the shoe; and a case body
attached to a surface of the ozone generating body and capable of being
inserted into the shoe integrally with the ozone generating body, wherein

the ozone generating body is formed of a sheet-like substrate having a
surface attached to a bottom portion of the case body, and an electrode sheet
having a surface stuck to a back surface of the substrate, and including a pair of
electrodes, at least one of the pair of electrodes being covered by a dielectric
and at least the dielectric being formed of a polymeric resin, and

a voltage supply portion capable of supplying a voltage necessary to
generate ozone to the pair of electrodes of the electrode sheet is housed inside
the case body.
2. The shoe cleaner according to claim 1, wherein

at least one of the electrode sheet and the substrate is formed of a
flexible material.
3. The shoe cleaner according to claim 1 or 2, wherein

the dielectric of the electrode sheet is formed of a polymeric resin with a
permittivity of 3 or more and a dielectric breakdown voltage of 15 kV/mm or
more.
4. The shoe cleaner according to any of claims 1 to 3, wherein

the substrate is formed of a material with a Young’s modulus of 40 MPa

or less.
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5. The shoe cleaner according to any of claims 1 to 4, wherein

a spacer to keep a distance of 10 mm or less between a back surface of
the ozone generating body and a shoe sole is provided on the back surface of
the ozone generating body.
6. The shoe cleaner according to claim 5, wherein

the spacer is a projection with a height of 10 mm or less provided to
project from the back surface of the electrode sheet.
7. The shoe cleaner according to claim 5, wherein

the spacer is a mesh-like body with a thickness of 10 mm or less
attached to the back surface of the electrode sheet.
8. The shoe cleaner according to any of claims 1 to 4, wherein

a sectional shape of the ozone generating body is corrugated.
9. The shoe cleaner according to claim 8, wherein

a height of corrugation of the ozone generating body is set to 10 mm or
less.
10. The shoe cleaner according to any of claims 1 to 9, wherein

the ozone generating body is provided with a plurality of holes
penetrating through the substrate and the electrode sheet from the surface side
to the back surface side.
11. The shoe cleaner according to any of claims 1 to 10, wherein

the pair of electrodes in the electrode sheet are respectively formed into
comb shapes, and combs of the pair of electrodes engage with each other while

keeping a fixed interval between them.

40



12. The shoe cleaner according to any of claims 1 to 10, wherein

one of the pair of electrodes in the electrode sheet is housed inside the
dielectric, and either the other electrode having a large number of holes or the
other electrode having a comb shape is located on the dielectric so as to face
the one electrode.
13. The shoe cleaner according to any of claims 1 to 12, wherein

a shape of the ozone generating body is set to either an overall shape of

an insole of the shoe or a shape of a toe side portion of the insole.
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