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This invention discloses a shoe comprising a midsole having 
(21) Appl. No.: 13/144,460 triple-hardness structures with different hardness to each 

other, a bridge formed from the midsole to upper of outsole, 
1C ay A f, the bridge being formed onto the outsole and having one or 22) PCT Fled Maw 27, 2011 he bridge being f d h le and havi 

more legs, an a mesh-type frame formed on the upper of shoe 
(86). PCT No.: PCTAKR11AO3934 to support the subtalar articulation, wherein the bridge is 

formed only at the inside of shoe, and the triple-hardness 
S371 (c)(1), structures comprises a low-hardbiness layer, a middle-hardb 
(2), (4) Date: Jul. 13, 2011 ness layer and a high-hardbiness layer. 
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SHOE HAVING TRIPLE-HARDNESS 
MIDSOLE, OUTSOLE, AND UPPER WITH 

SUPPORT FOR PREVENTING AN 
OVERPRONATION 

TECHNICAL FIELD 

0001. The present invention relates to the functional shoe 
having triple-hardness midsole, outsole and upper with Sup 
port for preventing an overpronation. 

BACKGROUND ART 

0002 Recently, the functional shoe having various func 
tions and designs have been delivered, and as the standard of 
living has improved, shoes having new functions have been 
manufacturing. 
0003. In the prior functional shoes, there have been shoes 
having dual-hardness midsole mechanism to improve the 
damage absorption function of shoes and to protect the ankle 
joint by improving absorption and cushioning characteristics 
during walking. 
0004 For example, Korean Laid-Open Patent publication 
No. 2010-0020078 discloses a shoe and midsole manufactur 
ing method having 2-State insert structure. Said 20078 dis 
closes a shoe including a midsole having a dual insert struc 
ture, the midsole including: a hard nylon injection piece layer; 
a low-hardness polyurethane layer covering the nylon injec 
tion piece layer, and a middle-hardness polyurethane layer 
covering the low-hardness polyurethane layer. In the 20078, 
the midsole includes two different polyurethane layers, that 
is, a polyurethane layer having low hardness and a polyure 
thane layer having middle hardness. 
0005 Also, Korean Laid-Open Patent publication No. 
2000-003.6859 discloses a molding method for manufactur 
ing base plate of shoe having different hardness midsole. 
0006. In the 36589, the midsole is formed to have dual 
hardness comprised of a low-hardness polyurethane layer and 
a middle-hardness polyurethane layer to absorb the damage 
from ground during walking and prevent the damage from 
transferring to the knee joint or the ankle joint. Also, in the 
3.6589, since the low-hardness and the middle-hardness 
polyurethane layers are formed by attaching the same mate 
rials, an additional adhesive agent to adhesive these polyure 
thanelayers is not necessary, therefore it is possible to prevent 
the undesirable hydrolysis so that the durability of shoe can be 
improved. 

DISCLOSURE OF INVENTION 

Technical Problem 

0007. However, said prior arts have disadvantages that 
since the midsole is formed to include only two different 
polyurethane layers to absorb the impact transferred from the 
ground when it comes into contact with the ground, it is not 
sufficient to absorb completely the impact transferred from 
the ground during walking. Also, it is not possible to prevent 
completely the overpronation by the midsole formed of only 
two different polyurethane layers. 
0008. It would be desirable if there were provided a func 
tional shoe which is possible to absorb the damage from 
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ground and the damage from transferring to the knee joint or 
the ankle joint and to eliminate fundamentally the overprona 
tion during walking. 

Solution to Problem 

0009. It is a general object of the invention is to provide a 
functional shoe which is possible to absorb the damage from 
ground and the damage from transferring to the knee joint or 
the ankle joint and to eliminate fundamentally the overprona 
tion during walking. 
0010. In order to accomplish the above object, the present 
invention provides a shoe comprising a midsole having triple 
hardness structure with different hardness to each other; a 
bridge formed from the midsole to upper of outsole, the 
bridge formed onto the outsole and having one or more legs; 
and a mesh-type frame formed on the upper of shoe to Support 
the subtalar articulation, wherein the bridge is formed only at 
the inside of shoe, and the triple-hardness structures com 
prises a low-hardbiness layer, a middle-hardbiness layer and a 
high-hardbness layer. 
0011. In another aspect of the present invention, the triple 
hardness structure with different hardness to each other are 
formed to have higher hardness toward the front from the rear 
of shoe. 
0012. In still another aspect of the present invention, the 
midsole is formed of polyurethane or polivinyl acetate. 
0013 Instill another aspect of the present invention, there 

is provided a shoe further comprising solid portion formed of 
polymer material to support the inner of foot, the Solid por 
tions formed throughout the inside of middle portion of 
uppers of the shoe. 
0014. In still another aspect of the present invention, the 
mesh-type frame is formed of polymer materials. 
0015. In still another aspect of the present invention, the 
mesh-type frame is formed at the outside of shoe and around 
shoestring Supports for tightening up a shoestring by putting 
it into the Supports. 
0016. In still another aspect of the present invention, there 

is provided a shoe further comprising cushioning parts, the 
cushioning parts having a lower cushion attached onto the 
outsole and an upper cushion attached onto the lower cushion, 
and the upper cushion having the hardness higher than the 
lower cushion. 
0017. In still another aspect of the present invention, the 
triple-hardness structure is comprised of a low-hardness layer 
having 47 to 52, a middle-hardness layer having 53 to 58, and 
a high-hardness layer having 59 to 64, in the shore hardness, 
respectively. 
0018. In still another aspect of the present invention, the 
triple-hardness structure and two cushions are different to 
each other in view of the shore hardness. 
0019. In still another aspect of the present invention, the 
mesh-type frame is formed by elongated elements of hard 
nylon injection piece. 

Advantageous Effects of Invention 

0020. According to the present invention, it is possible to 
prevent completely the overpronation by the midsole formed 
of three polyurethane layers, absorb the damage from ground 
and the damage from transferring to the knee joint or the ankle 
joint, and eliminate effectively the overpronation during 
walking. 
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0021. The foregoing and other objects, features and 
advantages of the invention will apparent from the following 
specification and drawings forming a part thereof. 

BRIEF DESCRIPTION OF DRAWINGS 

0022 FIG. 1 is a left side view of a shoe according to the 
present invention. 
0023 FIG. 2 is an exploded view showing a midsole and 
an outsole of shoe according to the present invention. 
0024 FIG. 3 is a view showing in detail the outsole of the 
shoe according to the present invention. 
0025 FIG. 4 is a view showing the whole construction of 
each part corresponding to articulations of foot. 
0026 FIG. 5 is a right side view of a shoe according to the 
present invention. 

REFERENCE NUMERALS IN DRAWINGS 

0027 1: shoe 
0028) 10: outsole 
0029, 11a: lower cushion member 
0030) 11b; upper cushion member 
0031) 20: midsole 
0032) 21: low-hardness layer 
0033) 22: middle-hardness layer 
0034) 23: high-hardness layer 
0035 30: bridge 
0036 30': leg 
0037 40: upper of shoe 
(0038 41: mesh-type frame 
0039. 41': shoestring support 
0040 41"; shoestring 
0041 42: Solid portion 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0042 Exemplary embodiments of the present invention 
will be described in detail with reference to the attached 
drawings, where like or similar elements are designated with 
identical reference numerals throughout the several views. 
0043 FIG. 1 shows a left side view of a shoe according to 
the present invention. As shown, the shoe(1) according to the 
present invention comprises an outsole(10) forming the bot 
tom of the shoe(1), a midsole(20) attached onto the outsole 
(10) to provide cushioning to the foot during walking, and 
uppers(40) coupled onto the midsole(20) to accommodate 
and protect the foot. 
0044) The midsole(20) may be formed of polyurethane 
(PU) or polivinyl acetate(EVA), but it is not limited thereto. 
The midsole(20) is comprised of a low-hardness layer(21), a 
middle-hardness layer(22) and a high-hardness layer(23), 
which are formed with approximately perpendiculadjacent to 
each other. The low-hardness layer(21), the middle-hardness 
layer(22) and the high-hardness layer(23) are formed only at 
the inside of the midsole(20), and legs of bridge which will be 
described later, are joined to the high-hardness layer(23) in 
the inside of the midsole(20). 
0045 Meanwhile, the low-hardness layer(21), the middle 
hardness layer(22) and the high-hardness layer(23) are not 
formed at the outside of the midsole(20), while the low hard 
ness layer(21) and an upper and lower cushion members(11a. 
11b) are formed at the outside of the midsole(20). As shown, 
the lower cushion member(11a) is joined onto the outsole of 
shoe(1), the upper cushion member(11b) is joined onto the 
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lower cushion member (11a), and the low-hardness layer(21) 
is joined onto the upper cushion member(11b), to form a 
portion of the midsole(20). 
0046 According to the exemplay one embodiment of the 
invention, the low-hardness layer(21) is formed of a polyure 
thane material having about 37 to 52, the middle-hardness 
layer(22) is formed of a polyurethane material having about 
53 to 58, and the high-hardness layer(22) is formed of a 
polyurethane material having about 59 to 64, in the shore 
hardness, respectively. Preferably, three members(21.22.23) 
are formed to have a higher hardness towards the front from 
the rear of the shoe(1), so that the impact when making a 
landing firstly can be absorbed by the cushioning effect of the 
low-hardness layer(21), Subsequently the middle-hardness 
layer(22) and the high-hardness layer(23) can be landed in 
turn, thereby improving the absorption ability to the impact of 
foot. 
0047 FIG. 2 is an exploded view showing a midsole and 
an outsole of shoe according to the present invention. As 
shown, the bridge(30) is joined onto the outsole(10). Prefer 
ably, the bridge(30) is formed of a rigid polymer material to 
wrap and protect of the rear part of foot and has one or more 
legs to prevent the overpronation of foot. As shown, the bridge 
(30) is formed only at the inside of foot to prevent the adduc 
tion of foot and has two legs, but the number of legs is not 
limited thereto, in the other embodiment, the bridge(30) may 
be formed to have one or three or more legs. 
0048 Upper(40) of shoe(1) is provided with the mesh 
type frame(41) to wrap and protect the foot, and the frame(41) 
may be a rigid polymer material to support the inside of foot 
and are formed at the inside of foot(1). The mesh-type frame 
(41) is adapted to reinforce the upper(40) of the shoe formed 
of woven fabric or synthetic leather, etc. and is formed to have 
the mesh shape to remove effectively the overpronation of 
foot. 
0049. The mesh-type frame(41) is formed at the inside and 
the outside of shoe(1), and as shown in FIG. 1, it also may be 
formed around shoestring Supports(41') to protect the Sup 
ports(41'). The mesh-type frame(41) is formed by an elon 
gated elements such as, for example, hard nylon injection 
pieces. 
0050 Also, referring to FIG. 1, a polymeris solid portion 
(42), which is shown in a black-colored portion, is formed at 
a portion of the inside of upper(40) in the shoe(1) to positively 
support the foot inside. The solid portion.(42) is added and 
joined onto the upper(40) as shown in black-colored portion 
in FIG. 1 throughout lower and middle portions in the inside 
of shoe(1), thereby supporting tightly the foot against to the 
impact strength applied to the inside of foot. That is, the 
overpronation to the foot can be effectively suppressed by the 
cooperating operation of the mesh-type frame(41) with the 
solid portion.(42). 
0051 FIG. 3 is a detail view showing the outsole of the 
shoe according to the present invention. As shown, the bridge 
(30) is attached onto the outsole. In an exemplary embodi 
ment, the bridge(30) has two legs(30') to wrap the rear of foot. 
The legs (30') are joined onto the high-hardness layer(23); 
one being added to about middle portion of the high-hardness 
layer(23), the other one being added and joined to front por 
tion of the high-hardness layer(23). 
0.052 A dual cushion member(11) is formed at the rear of 
shoe and is comprised of a lower cushion member(11a) and 
an upper cushion member(11b) joined onto the member 
(11a). Preferably, the upper and lower cushion members(11a, 
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11b) may be a polymer material having an appropriate hard 
ness as necessary. In an exemplary embodiment, the lower 
cushion member(11a) has the shore hardness of about 48 to 
52, and an upper cushion member(11b) has the shore hard 
ness lower than the member(11a). The lower and upper cush 
ion members(11a, 11b) may be formed of a polyurethane 
foam. 
0053. By forming the dual cushion member(11) com 
prised of the lower and the upper cushion members(11a, 11b) 
with different hardness to each other, the cushion function of 
the shoe can be more effectively reinforced as compared to a 
single cushion member, so that the fatigue degree of foot can 
be remarkably reduced. 
0054 FIG. 4 is a view showing the whole construction of 
each part corresponding to articulations of foot. As shown, the 
mesh type frame(41), which may be a polymer material, is 
formed to support the subtalar articulation of foot as shown in 
dashed-lines. The mesh type frame(41) is adapted to Support 
the subtalar articulation of foot by cooperating with the solid 
portion.(42) to Suppress the overpronation of foot. 
0055 FIG. 5 is a right side view of a shoe according to the 
present invention. As shown, in the right side of shoe, the 
midsole(20) is only provided with the low-hardness layer(21) 
by the cushion members(11a, 11b), unlike the left side of shoe 
where the low-hardness layer(21), the middle-hardness layer 
(22) and the high-hardness layer(23) are formed. The mesh 
type frame(41) and the solid portion.(42) are formed at the 
uppers(40) of the right side in the shoe. 
0056 By forming the shoe such that the shape of the left 
side is different from that of the right side, the shoe cushion 
ing effect can be remarkably improved and is possible to 
control effectively the overpronation of foot. 
0057 Referring to FIG. 5, a plurality of shoestring Sup 
ports(41') are formed on the upper of the shoe(1), which is for 
tightening up a shoestring(41") by putting it into the shoe 
string Supports(40'). 
0058. The midsole having triple-hardness structures with 
different hardness to each other is illustrated, but in the other 
embodiment, the midsole may be comprised of four or more 
structures with different hardness to each other. Furthermore, 
it is possible to form the shoe such that five pieces including 
triple-hardness structures and lowerfupper cushion members 
have different hardness to each other. 
0059. According to the present invention, when shoe 
comes into contact with the ground during walking, it is 
possible to prevent more effectively the overpronation by the 
midsole formed of three or more different polyurethane lay 
ers, absorb the damage from ground and the damage from 
transferring to the knee joint or the ankle joint, and eliminate 
fundamentally the overpronation during walking. 
0060. By forming the dual cushion member(11) com 
prised of the lower and the upper cushion members(11a, 11b) 
with different hardness to each other, the cushion effect can be 
remarkably reinforced as compared to a single cushion mem 
ber, so that the fatigue degree of foot can be effectively 
reduced. 
0061. In this way, the impact occurring during walking can 
be uniformly dispersed from the low hardness layer(21) 
through the middle hardness layer(22) to the high hardness 
layer(21), so that the cushioning ability of the shoe can be 
remarkably improved. 
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0062. The shoe including the midsole having triple-hard 
ness structure, the bridge having one or more legs, and the 
upper having the mesh-type frames has not only very excel 
lent effect in view of elascity, cushioning and Supporting for 
foot, and but also is possible to prevent effectively the over 
pronation. 
0063 Although specific structure are described herein, it 

is to be understood that these descriptions are exemplary and 
alternative embodiments and equivalents may be readily 
made by those skilled in the art without departing from the 
spirit and the scope of this invention, Accordingly, the inven 
tion is intended to embrace all Such alternatives and equiva 
lents that fall within the spirit and the scope of the appended 
claims. 

1. A shoe comprising a midsole having triple-hardness 
structures with different hardness to each other; 

a bridge formed from the midsole to upper of outsole, the 
bridge being formed onto the outsole and having one or 
more legs; and 

a mesh-type frame formed on the upper of shoe to Support 
the subtalar articulation, 

wherein the bridge is formed only at the inside of shoe, and 
the triple-hardness structures comprises a low-hardb 
ness layer, a middle-hardbiness layer and a high-hardb 
ness layer. 

2. The shoe according to claim 1, wherein the triple-hard 
ness structure with different hardness to each other are 
formed to have higher hardness toward the front from the rear 
of shoe. 

3. The shoe according to claim 1, the midsole is formed of 
polyurethane or polivinyl acetate. 

4. The shoe according to claim 1, further comprising a solid 
portion formed of polymer material to support the inner of 
foot, the solid portion being formed throughout the inside of 
middle portion of uppers of the shoe. 

5. The shoe according to claim 1, wherein the mesh-type 
frame is formed of polymer materials. 

6. The shoe according to claim 1, wherein the mesh-type 
frame is formed at the outside of shoe and around shoestring 
Supports for tightening up a shoestring by putting it into the 
Supports. 

7. The shoe according to claim 1, further comprising cush 
ioning parts, the cushioning parts having a lower cushion 
attached onto the outsole and an upper cushion attached onto 
the lower cushion, and the upper cushion having the hardness 
higher than the lower cushion. 

8. The shoe according to claim 1, wherein the triple-hard 
ness structure is comprised of a low-hardness layer having 47 
to 52, a middle-hardness layer having 53 to 58, and a high 
hardness layer having 59 to 64, in the shore hardness, respec 
tively. 

9. The shoe according to claim 1, wherein the triple-hard 
ness structure and two cushions are different to each other in 
view of the shore hardness. 

10. The shoe according to claim 1, wherein the mesh-type 
frame is formed by elongated elements of hard nylon injec 
tion piece. 


