EP 4 183 290 A1

(19)

Europdisches
Patentamt

EP 4183 290 A1

European

Patent Office

Office européen
des brevets

(11)

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

(12)

(43) Date of publication:
24.05.2023 Bulletin 2023/21

(21) Application number: 21846408.9

(22) Date of filing: 19.07.2021

(51) International Patent Classification (IPC):
A43B 17/06 (2006.07) A43B 17/04 (2006.01)
A43B 7/32 (2006:01) A43B 7/14 (202201
A43B 7/30 (2006.0%)

(52) Cooperative Patent Classification (CPC):
A43B 7/14; A43B 7/30; A43B 7/32; A43B 17/04;
A43B 17/06

(86) International application number:
PCT/KR2021/009234

(87) International publication number:
WO 2022/019586 (27.01.2022 Gazette 2022/04)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 20.07.2020 KR 20200089322

(71) Applicant: Kang, Chunsung
Seongnam-si, Gyeonggi-do 13105 (KR)

(72) Inventor: Kang, Chunsung
Seongnam-si, Gyeonggi-do 13105 (KR)

(74) Representative: Cabinet Chaillot
16/20, avenue de I’Agent Sarre
B.P.74
92703 Colombes Cedex (FR)

(54)

SMART INSOLE HAVING SUSPENSION FUNCTION OF AUTOMATICALLY CONTROLLING

FOOT ARCH HEIGHT AND BODY WEIGHT AND BALANCING FEET, AND NATURAL
TREATMENT SHOE FORCORRECTING BODY SHAPE AND RELIEVING JOINT PAINBY USING

SAME

(67)  An arch-adaptive smart insole according to the
presentinvention comprises: an insole cushion foam (10)
which has a shape corresponding to the shape of the foot
and which is made of an elastic foam; and an arch spring
module (20) which is loaded in a first loading well (11) of
the insole cushion foam (10), and which supports the
arch of the foot by means of the interposition of a closing
part (18) of the insole cushion foam (10) for closing the
upside of the first loading well (11), wherein the arch
spring module (20) comprises at least a first coil spring
(21) and a second coil spring (22), and the first coil spring
(21) having a diameter smaller than that of the second
coil spring (22) is positioned inside the second coil spring
(22).
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0 A T
P U T
— 4 /«ﬂ" - /\
s A 7
( AN = /
gt -
N )

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 183 290 A1 2

Description
[Technical Field]

[0001] The presentinvention relates to a smart insole
having a suspension function of automatically controlling
a foot arch height and body weight and balancing feet,
and a natural treatment shoe for correcting a body shape
and relieving joint pain using the same.

[Background Art]

[0002] Only human of living things has an arch shape
on feet, if there is no arch (arch of foot), the recovery
ability of feet considerably decreases, so it is difficult to
absorb shock when moving. An arch is a good structure
that easily distributes shock of the entire body.

[0003] Flatfeet or bowlegs cannot form a normal arch
on the feet, so the feet are tired and various foot deform-
ities and foot diseases such as arthritis, hallux valgus,
heel pain, interdigital neuroma, plantar fasciitis, etc. may
be caused. However, a claw foot is a type that bends
more than a normal arch and may be generated innately
or postnatally, and when a person wears high-heeled
shoes such as a high heel for a long period of time, a
claw foot is postnatally generated, and a hardened skin
and a corn are generated due to excessive pressure only
on the front part of the sole of a foot and the heel, which
causes pain.

[0004] Meanwhile, since normal shoes employ a flat
bottom piece, a load by weight is concentrated on the
heels of feet and shock is transmitted to the spine, etc.,
in walking, so the waist, shoulders, neck, etc. are over-
loaded, which may cause pain. Depending on the differ-
ences in individual arch (arch of foot) such as a flatfoot,
a bowleg, and a claw foot, when a normal flat bottom
piece (insole) is continuously used, feet, joints, etc. are
continuously overloaded, there are various problems
such as symptoms get worse, or toes are deformed, and
fatigue on the knees, the ankle joints, the toes, etc. in-
creases.

[0005] Asarelatedartforsupportinganarch, an‘Insole
having arch support part self positioning system’ has
been published in Korean Patent Application Publication
No. 10-2011-0017781 (Patent Document 1), but there is
inconvenience in that the arch support part has to be
replaced and mounted to fit to individual arch heights.
[0006] Further, in Korean Patent No. 10-0912910
"Shoe having functionality’ (Patent Document 2), there is
in convenience that a slider should be adjusted to fit to
individual heights of the arch (arch of food) of feet in use.
[0007] Further,in Korean PatentNo. 10-0928712°Arch
revising possible shoe’ (Patent Document 3), a technique
of relieving pain by supporting an arch using a spring and
an ’arch revision plate’ has been disclosed, but there is
a problem in that it is limited to the shape of a hard arch
revision plate, so it cannot be automatically adapted to
various arch shapes.
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[0008] Further, common insoles are manufactured us-
ing elastic cushion foam as a main material, butit is very
difficult to couple an elastic member such as a spring to
such cushion foam. This is because since both ends of
a spring are supported by only the cushion foam, both
ends of the spring cut into the cushion foam, so there is
a problem in that the pressure of the spring concentrates
on a narrow spring contact area and is transmitted to a
foot, and accordingly, a hard arch revision plate has to
be used as in Patent Document 3.

[Disclosure]
[Technical Problem]

[0009] An object of the present invention is to provide
an arch adaptive insole that can be automatically adapted
to various arch shapes while being able to support arch-
es, and a shoe using the insole.

[0010] Further, an object of the present invention is to
provide an arch adaptive insole enabling a spring to be
directly configured in cushion foam of the insole, and a
shoe using the insole.

[Technical Solution]

[0011] An arch adaptive smart insole according to an
aspect of the present invention includes: an insole cush-
ion foam (10) made of foam having a shape correspond-
ing to the shape of a foot and having elasticity; and an
arch spring module (20) seated in a first seat well (11) of
the insole cushion foam (10), and supporting an arch of
a foot with a closing part (18) of the insole cushion foam
(10), which closes the top of the first seat well (11), ther-
ebetween, wherein the arch spring module (20) includes
at least a first coil spring (21) and a second coil spring
(22), and the first coil spring (21) having a smaller diam-
eter than the second coil spring (22) is positioned inside
the second coil spring (22).

[0012] Inthe arch adaptive smartinsole, the upper end
of the second coil spring (22) is configured lower than
the upper end of the first coil spring (21) to correspond
to the arch of a foot.

[0013] In the arch adaptive smart insole, the first coil
spring (21) and second coil spring (22) are formed by
spirally winding a flat plate material having elasticity and
having a band shape of which the width is larger than the
thickness, and flatsurfaces of the flat plate materials each
support the closing part (18) of the insole cushion foam
(10) at the upper ends of the first coil spring (21) and
second coil spring (22).

[0014] In the arch adaptive smart insole, the arch
spring module (20) further includes: a disc-shaped mov-
ing supporting part (24) supporting the first coil spring
(21) and the second coil spring (22) with lower ends of
the first coil spring (21) and the second coil spring (22)
seated on a first surface thereof; and a third coil spring
(23) supporting a load through the disc-shaped moving
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supporting part (24) with an upper end thereof seated on
a second surface opposite to the first surface of the disc-
shaped moving supporting part (24), and the disc-shaped
moving supporting part (24) can be moved up and down
in the first seat well (11).

[0015] The arch adaptive smartinsole further includes
a rear spring module (30) seated in a second well (11)
of the insole cushion foam (10) and supporting the heel
of a foot, wherein the rear spring module (30) includes:
afourth coil spring (31) and afifth coil spring (32) coaxially
disposed and differentin diameter; and a solid supporting
part (33) supporting an upper end of the fourth coil spring
(31) and an upper end of the fifth coil spring (32), posi-
tioned under a closing part (19) of the second seat well
(11), and made of a hard material.

[0016] The arch adaptive smart insole may further in-
clude a cover (40) supporting lower ends of the arch
spring module (20) and the rear spring module (30), clos-
ing lower portions of the first seat hole and the second
seat hole (12), and bonded to the insole cushion foam
(10).

[0017] The arch adaptive smartinsole has atleast one
through-hole (13) passing through the top and the bottom
of the insole cushion foam (10), and the through-hole
(13) may communicate with the first seat hole and the
second seat hole (12) using a trench configured in the
insole cushion foam (10).

[0018] In the arch adaptive smart insole, the height of
the inside part of a foot may be smaller than the height
of the outside part of a foot at a heel part of the insole
cushion foam (10).

[0019] The arch adaptive smart insole may be applied
to a natural treatment shoe.

[Advantageous Effects]

[0020] According to the present invention, there is an
advantage that it is possible to configure the upper end
of a spring to have a profile corresponding to the profile
of a foot arch, it is possible to directly transmit a load to
a plurality of springs with a cushion foam therebetween
without a hard spring support, and it is possible to apply
the present invention to various types of arches because
downward movement of the spring may be independent.
[0021] Further, according to the present invention
there is an effect that since a disc-shaped moving sup-
porting part is configured between the first coil spring and
the second coil spring, the problem that a spring falls on
its side is greatly reduced, so the arch spring module can
entirely maintain a stable posture even when com-
pressed.

[0022] Further, according to the present invention,
since the arch height is automatically adjusted, the
present invention can be applied regardless of arch
heights such as a flatfoot, a claw foot, and a normal foot,
so it is not required to adjust the height to fit to foot arch
heights of individuals and matters required by arch
shapes are provided.
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[0023] Further, according to the present invention,
since an arch support is appropriately automatically ad-
justed in accordance with individually different arch
heights, a footis balanced and the concave on the center
of the bottom of a foot is supported by an arch, thereby
performing an orthotic function that corrects a body
shape straightening a bending musculoskeletal system
and distributes and supports the weight and load of a
body. Disorders that may be structurally generated in a
human body, that is, structural pain of joints is relieved
by making the erect joints of a body symmetric by helping
correct arrangement of an arch. There is provided a
shock absorption effect that can safely protect parts of a
human body such as the spine, leg joints, and muscles
from shock that may be generated in various activities
such as exercise. Further, it is possible to help healthy
by relieving joint pain by preventing injuries of a human
body and protecting a human body using the shock ab-
sorption effect, so knee joints and the spine are protected
and pain is relieved.

[0024] Further, according to the presentinvention, it is
possible to support and distribute weight and absorb
shock through an arch supportinsole that effectively sup-
ports all of a flatfoot with a low arch, a claw foot with a
high arch, and a normal foot, so parts of a human body
are protected from diseases of the knee joints, the spine,
and the leg joints, and plantar fasciitis and an muscular
ache due to shock that is generated in various activities
such as walking and exercise, which help protect the
knees and the waist after a surgery on the knee joints
and the waist.

[Description of Drawings]
[0025]

FIG. 1 is an exploded perspective view showing an
arch adaptive smart insole according to an embod-
iment of the present invention, that is, an exploded
perspective view seen from above.

FIG. 2 is an exploded perspective view showing an
arch adaptive smart insole according to an embod-
iment of the present invention, that is, an exploded
perspective view seen from under.

FIG. 3 is an exploded perspective view showing an
arch spring module of the arch adaptive smartinsole
according to an embodiment of the present inven-
tion.

FIG. 4 is an exploded perspective view showing a
rear spring module of the arch adaptive smartinsole
according to an embodiment of the present inven-
tion.

FIG. 5 is a view showing the shape of a heel part
from behind an insole cushion foam.

FIG. 6(a) shows the case in which an arch spring
module 20 of the arch adaptive smart insole accord-
ing to an embodiment of the present invention and
the profile F, F of a foot arch are matched and FIG.
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6(b) is a comparative example showing the case a
spring and a foot arch profile F, F are matched when
a common coil spring is applied to an arch part of
the insole.

FIG. 7(a) shows the case in which the arch spring
module 20 of the arch adaptive smart insole accord-
ing to an embodiment of the present invention and
various types of foot arches are matched and FIG.
7(b)is a plan view showing various types of foot arch-
es.

[Best Mode]

[0026] The present invention will be described more
fully with reference to the accompanying drawings, in
which exemplary embodiments of the invention are
shown. However, the present disclosure may be modified
in various different ways and is not limited to the embod-
iments described herein. Further, in the accompanying
drawings, components irrelevant to the description will
be omitted in order to obviously describe the present dis-
closure, and similar names and reference numerals will
be used to describe similar components throughout the
specification.

[0027] FIG. 1 and FIG. 2 are exploded perspective
views showing an arch adaptive smart insole according
to an embodiment of the present invention, in which FIG.
1 is an exploded perspective view seen from above and
FIG. 2 is an exploded perspective view seen from under.
FIG. 3 is an exploded perspective view showing an arch
spring module of the arch adaptive smart insole accord-
ing to an embodiment of the present invention. FIG. 4 is
an exploded perspective view showing a rear spring mod-
ule of the arch adaptive smartinsole according to an em-
bodiment of the present invention.

[0028] An arch adaptive type smart insole according
to an embodiment of the present invention has a function
of automatically adapting to various types of arches and
supporting arches, and includes an insole cushion foam
10, an arch spring module 10, a rear spring module 30,
and a cover 40.

[0029] The insole cushion foam 10 is made of foam
having a shape corresponding to the shape of a footwhen
seen from above and having elasticity, has elasticity, res-
toration ability, formability, etc., and may be made of syn-
thetic resin, polyurethane, latex, memory foam, sponge,
etc.

[0030] Theinsole cushionfoam 10 has a first seat well
111 in which the arch spring module 20 is seated at a
position corresponding to the arch of a foot, and a second
seat well 12 in which the rear spring 30 is seated at a
position corresponding to the heel of a foot. The first seat
well 11 and the second seat well 12 are closed on top
and are simultaneously formed using the same material
as the insole cushion foam 10 when the insole cushion
foam 10 is formed. That is, a first closing part 19 closing
the top of the first seat well 11 and a second closing part
19 closing the top of the second seat well 12 are made

10

15

20

25

30

35

40

45

50

55

of the same material as the insole cushion foam 10 si-
multaneously with when the insole cushion foam 10 is
formed. Fabrics or sheets made of various materials may
be bonded to the surface of the top of the insole cushion
foam 10. A step may be provided inside the first seat well
11, particularly, a step is formed to be able to accommo-
date the upper end of a first coil spring 21 of the arch
spring module 20 and then formed higher (deeper) to fix
the upper end of the first coil spring 21.

[0031] A groove having a depth and a shape corre-
sponding to the thickness of a cover 40 is formed on the
bottom of the insole cushion foam 10 so that the cover
40 can be coupled, and it has a structure for providing
air to a foot using air pressure that is generated by vari-
ation of the volumes of the first seat well 11 and the sec-
ond seat well 12 due to walking. Atthe Yong-cheon (front
ball) of a foot, a slightly protruding portion is formed on
the insole cushion foam 10 and at least one or more
through-holes 13 passing through the top and the bottom
of the insole cushion foam 10 are formed. Further, the
through-holes 13 communicate with the first seat hole 11
using a buffer well 17 and a first trench 14 of the insole
cushion foam 10 and enables the first seat hole 11 to
communicate with the second seat hole 12 using a sec-
ond trench 15. Accordingly, volume variation of the first
seat hole 11 and the second seat hole 12 due to walking
discharges air toward the Yong-cheon and suctions are
through the second trench 15, the first trench 14, the
buffer well 17, and the through-hole 13.

[0032] The insole cushion foam 10 has a side wall 16
having a partial cylindrical shape surrounding the arch
spring module 11 and a space S in which the insole cush-
ion foam is not formed is formed outside the side wall 16
to help expansion and contraction of the arch spring mod-
ule 11.

[0033] The cover 40, which is seated in a groove
formed on the insole cushion foam 10 and bonded to the
insole cushion foam 10, is made of a hard material. The
cover 40 is bonded to the insole cushion foam 10 while
supporting the lower ends of the arch spring module 20
and the rear spring module 30 and closing the lower por-
tions of the first seat hole and the second seat hole 12.
The cover 40 has a first circular groove 41 supporting
and fixing the lower end of a third coil spring 23 of the
arch spring module 20 and a second circular groove 42
having a step thataccommodates and supports the lower
ends of a fourth coil spring 31 and a fifth coil spring 32
of the rear spring module 30.

[0034] At the heel portion of the insole cushion foam
10, the height H2 of the inside part of a foot is made
smaller than the height H1 of the outside part of a foot.
Accordingly, the top of the insole cushion foam 10 is
formed such that the top of the insole cushion foam 10
is slightly inclined from the outside part of a foot to the
inside part of a foot. A gradient is formed on the insole
such that the outer rear ball part is high and the inner
rear ball part is low, and as a gradient is formed in this
way, when it a bowleg, particularly, an 'O’-shaped leg, a
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load concentrates outside, so it is possible to prevent the
leg from being further deformed into an 'O’-shape.
[0035] Referring to FIG. 3, the rear spring module 30
is configured to be seated in the second seat well 11 of
the insole cushion foam 10 and elastically support the
heat part of a foot. The rear spring module 30 includes
the fourth coil spring 31 and the fifth coil spring 32, which
are coaxially disposed and different in diameter, and a
solid supporting part 33.

[0036] The fourth coil spring 31 and the fifth coil spring
32 are formed by spirally winding a flat plate material
having elasticity and having a band shape of which the
width is larger than the thickness, in which the band-
shaped flat material constructs a curve like a sine wave
when seen from a side and may be configured such that
the convex portion of a previous turn (N-1-th turn) and a
concave portion of a current turn (N-th turn) are in contact
with each other. The solid supporting part 33 supports
the upper end of the fourth coil spring 31 and the upper
end of the fifth coil spring 32, is positioned under the
closing part 19 of the second seat well 11, and is made
of a hard material, so pressure on a heel in walking is
entirely transmitted to the fourth coil spring 31 and the
fifth coil spring 32 through the solid supporting part 33.
[0037] The solid supporting part 33 has a cylindrical
side wall 332 protruding downward and a flange portion
331 outside the cylindrical side wall 332. The upper end
of the fifth coil spring 32 is in contact with the flange por-
tion 331 and the inner side of the upper end of the fifth
coil spring 32 is inserted outside the cylindrical side wall
332, so position separation of the fifth coil spring 32 is
prevented. Further, the upper of the fourth coil spring 31
is inserted inside the cylindrical side wall 332, so position
separation of the fourth coil spring 31 is prevented.
[0038] Referring to FIG. 4, the arch spring module 20
is seated in the first well 11 and positioned on the insole
cushion foam 10 and supports the arch of a fool with the
closing part 18 of the insole cushion foam 10, which clos-
es the top of the first seat well 11, therebetween.
[0039] The arch spring module 20 includes the first coil
spring 21, the second coil spring 22, the third coil spring
23, and a disc-shaped moving supporting part 24. The
disc-shaped moving supporting part 24 is made of resin
such as plastic, the first coil spring 21 and the second
coil spring 22 are positioned on the top thereof, and the
third coil spring 23 is positioned on the bottom thereof.
[0040] The disc-shaped moving supporting part24 has
a substantially disc shape, but supports the first coll
spring 21 and the second coil spring 22 with the lower
ends of the first coil spring 21 and the second coil spring
22 seated on the top (first surface) thereof, and supports
the third coil spring 23 with the upper end of the third coil
spring 23 seated on the bottom (second surface) thereof.
A flange portion 242 formed at the edge of the disc-
shaped moving supporting part 24 to be smaller than the
thickness of the disc-shaped moving supporting part 24
supports the lower end of the second coil spring 22, and
the lower end of the first coil spring 21 is supported in a
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first circular groove 241 formed inside the disc-shaped
moving supporting part 24. Further, a second circular
groove 243 that supports the upper end of the third coil
spring 23 is formed on the bottom of the disc-shaped
moving supporting part 24.

[0041] The third coil spring 23 supports a load through
the disc-shaped moving supporting part 24 with the upper
end thereof seated on the second surface (bottom) op-
posite to the first surface (top) of the disc-shaped moving
supporting part 24, and the disc-shaped moving support-
ing part 24 can be moved up and down while being guided
by the inner surface of the first seat well11 in the first
weal well 11.

[0042] The first coil spring 21, the second coil spring
22, and the third coil spring 23 are formed by spirally
winding a flat plate material having elasticity and having
a band shape of which the width is larger than the thick-
ness, in which the band-shaped flat material constructs
a curve like a sine wave when seen from a side and may
be configured such that the convex portion of a previous
turn (N-1-th turn) and a concave portion of a current turn
(N-th turn) are in contact with each other.

[0043] According to a feature of the present invention,
flat surfaces of flat plate materials each support the clos-
ing part 18 of the insole cushion foam 10 at the upper
ends of the first coil spring 21 and the second coil spring
22. The flat plate material of the last turn may also have
a flat surface without forming a sine wave at the upper
ends of the first coil spring 21 and the second coil spring
22.

[0044] FIG.6(a)showsthe caseinwhichanarch spring
module 20 of the arch adaptive smart insole according
to an embodiment of the presentinvention and the profile
F, F of a foot arch are matched and FIG. 6(b) is a com-
parative example showing the case a spring and a foot
arch profile F, F are matched when a common coil spring
is applied to an arch part of the insole.

[0045] According to a feature of the present invention,
the first coil spring 21 having a smaller diameter than the
second coil spring 22 is positioned inside the second coil
spring 22 of the arch spring module 20, and the upper
end of the second coil spring 22 is configured to be lower
than the upper end of the first coil spring 21, so it sub-
stantially corresponds to the arch of a foot. As an em-
bodiment, it is preferable that the upper ends of the first
coil spring 21 and the second coil spring 22 correspond
to the curvature of an arch of a claw foot or a similar
curvature in consideration of the step configured in the
first well.

[0046] The circle of one turn at the uppermost end of
a common coil spring supports the arch of a foot, but in
the arch spring module 20 according to an embodiment
of the present invention, the uppermost one turn of the
first coil spring 21 and the uppermost one turn of the
second coil spring 22 support the arch of a foot as a
smaller circle and a larger circle at different portions and
heights, respectively. Further, the first coil spring and the
second coil spring formed by winding a flat plate material
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less cut into the cushion foam and have a larger area
that can support pressure in comparison to common
springs formed by winding a narrow rod-shaped material.
Common springs easily cut into a cushion foam at the
upper end, but the first coil spring and the second coil
spring applied to the arch of a foot do not easily cut into
a cushion foam, so it is effectively used that it is possible
to directly support a cushion foam without configuring a
hard support (like the ’arch revision plate’ in Patent Doc-
ument 3) at the middle. Further, as described above,
since the uppermost one turn of the first coil spring 21
and the uppermost one turn of the second coil spring 22
support an arch as two circles, respectively, there is an
effect that the area supporting the arch of a foot is greatly
increased. Two coil springs are used to directly support
the cushion form at an arch in an embodiment of the
present invention, but it may be possible to achieve a
larger supporting area by configuring three or more coil
springs.

[0047] Meanwhile, as shown in FIG. 6(b), when a sin-
gle common coil spring is used, the length of the spring
has to be relatively large and there may be a problem
that the spring falls on its side or laterally bends when
compressed in repeated use. In particular, when the ma-
terial surrounding the outer side of a spring is cushion
foam, cushion foam that is a flexible material having elas-
ticity has difficulty in effectively guiding the spring, which
makes it possible to directly putting a common coil spring
in the cushion foam. However, according to the present
invention, since the disc-shaped moving supporting part
24 is configured between the first coil spring, the second
coil spring, and the third coil spring, the problem that a
spring falls on its side or laterally bends described above
is remarkably reduced, so there is an effect that it is pos-
sible to keep the entire arch spring module in a stable
posture even in compression.

[0048] FIG. 7(a) shows the case in which the arch
spring module 20 of the arch adaptive smart insole ac-
cording to an embodiment of the present invention and
various types of foot arches are matched and FIG. 7(b)
is a plan view showing various types of foot arches.
[0049] When an arch of a foot applied a load to the
arch spring module 20 with the insole cushion foam 10
therebetween, as for a claw foot (see a profile F1), the
first coil spring 21 and the second coil spring 22 are al-
most simultaneously compressed, and the third coil
spring 23 is correspondingly compressed. A claw foot
has a small ground contact area, so it easily feels fatigue,
pain and inflammation may be generated on the sole of
the foot or the toes and knee pain may be generated,
and it easily gets sprained in comparison to other people.
However, it is supported through wide supporting areas
of the first coil spring 21 and the second coil spring 22,
so this problem is remarkably reduced.

[0050] A normalfoot (see a profile F2) compresses the
first coil spring 21 first and then the second coil spring
22 is compressed with a shortinterval. A normal fool feels
pressure by the first coil spring 22 under a small load,

10

15

20

25

30

35

40

45

50

55

but is supported simultaneously by the first coil spring 21
and the second coil spring 22 under a load over a pre-
determined level, and the third coil spring 23 is corre-
spondingly compressed.

[0051] Aflatfoot(see a profile F3) strongly compresses
the first coil spring 21, the second coil spring 22, and the
third coil spring 23. Since a flatfoot has a flatter profile,
the distance (stroke) of compressing the arch spring
module 20 is greatly increased and strong pressure is
felt on an arch. A flatfoot feels chronic fatigued due to a
large ground contact area, and the arch is fallen at the
inside of the foot and the heel inclines outward, but the
insole according to an embodiment of the present inven-
tion is used, strong pressure is applied to the arch of a
flatfoot, and accordingly, a predetermined level of natural
correction effect is achieved. In particular, a normal foot
becomes a flatfoot due to aging in some cases, but there
is an effect of delaying progression to a flatfoot or cor-
recting a flatfoot due to aging.

Claims
1. An arch adaptive smart insole, comprising:

an insole cushion foam (10) made of foam hav-
ing a shape corresponding to the shape of a foot
and having elasticity; and

an arch spring module (20) seated in a first seat
well (11) of the insole cushion foam (10), and
supporting an arch of a foot with a closing part
(18) of the insole cushion foam (10), which clos-
es the top of the first seat well (11), therebe-
tween,

wherein the arch spring module (20) includes at
least a first coil spring (21) and a second caoil
spring (22), and the first coil spring (21) having
a smaller diameter than the second coil spring
(22) is positioned inside the second coil spring
(22).

2. The arch adaptive smart insole of claim 1, wherein
the upper end of the second coil spring (22) is con-
figured lower than the upper end of the first coil spring
(21) to correspond to the arch of a foot.

3. The arch adaptive smart insole of claim 2, wherein
the first coil spring (21) and second coil spring (22)
are formed by spirally winding a flat plate material
having elasticity and having a band shape of which
the width is larger than the thickness, and
flat surfaces of the flat plate materials each support
the closing part (18) of the insole cushion foam (10)
at the upper ends of the first coil spring (21) and
second coil spring (22).

4. The arch adaptive smart insole of claim 3, wherein
the arch spring module (20) further includes:
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a disc-shaped moving supporting part (24) sup-
porting the first coil spring (21) and the second
coil spring (22) with lower ends of the first coil
spring (21) and the second coil spring (22) seat-
ed on a first surface thereof; and

a third coil spring (23) supporting a load through
the disc-shaped moving supporting part (24)
with an upper end thereof seated on a second
surface opposite to the first surface of the disc-
shaped moving supporting part (24), and the
disc-shaped moving supporting part (24) can be
moved up and down in the first seat well (11).

The arch adaptive smart insole of claim 4, further
comprising a rear spring module (30) seated in a
second well (11) of the insole cushion foam (10) and
supporting the heel of a foot,

wherein the rear spring module (30) includes:

a fourth coil spring (31) and a fifth coil spring
(32) coaxially disposed and different in diame-
ter; and

a solid supporting part (33) supporting an upper
end of the fourth coil spring (31) and an upper
end of the fifth coil spring (32), positioned under
a closing part (19) of the second seat well (11),
and made of a hard material.

The arch adaptive smart insole of claim 5, further
comprising a cover (40) supporting lower ends of the
arch spring module (20) and the rear spring module
(30), closing lower portions of the first seat hole and
the second seat hole (12), and bonded to the insole
cushion foam (10).

The arch adaptive smart insole of claim 5, having at
least one through-hole (13) passing through the top
and the bottom of the insole cushion foam (10), and
the through-hole (13) communicates with the first
seat hole and the second seat hole (12) using a
trench configured in the insole cushion foam (10).

The arch adaptive smart insole of claim 1, wherein
the height of the inside part of a foot is smaller than
the height of the outside part of a foot at a heel part
of the insole cushion foam (10).

A natural treatment shoe comprising the arch adap-
tive smart insole of any one of claims 1 to 7.
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[Figure 1]
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[Figure 2]
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[Figure 6]
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[Figure 7]
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