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(57) ABSTRACT 

The invention relates to an inner or inlay Sole (2) for a shoe, 
in particular a Sports shoe, which permits optimal damping 
properties and optimal wearing comfort. The above inner 
Sole (2) is constructed in an integral manner from a flexible 
material and comprises blisters (6). According to a preferred 
embodiment, the blisters (6) are hollow in form in order to 
meet the requirement particularly well. According to a 
further embodiment, perforations (20) are provided in the 
region between the blisters and/or in the blisters themselves, 
for the optimisation of the damping properties and for 
removing fluids from the foot of the user. A combination of 
the two embodiments is particularly advantageous. 
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SHOE INNER SOLE 

FIELD OF THE INVENTION 

0001. The present invention relates to an inlay sole or 
inner Sole for a shoe, in particular a Sports, leisure or 
climbing shoe and/or boot. 

BACKGROUND OF THE ART 

0002. In the prior art there is described, for example in 
DE-A-3732 495, an intermediate sole for a shoe which has 
an inlay and a peripheral part. A number of Solid Supporting 
elements extend downward from a base of the inlay. The 
Supporting elements are of Such a height that they corre 
spond to the rise or elevation of the peripheral part from the 
tip of the foot to the heel. The damping properties of the 
inlay are intended to be adaptable to the respective weight of 
the wearer, in that an appropriately Selected inlay is inserted 
into the shoe. However, this inlay Sole continues to leave 
Something to be desired with regard to its damping proper 
ties and wearing comfort. 
0003) DE-A-3635831 describes an outsole for footwear 
with a sole Surface on the foot side into which a uniform 
receSS is introduced. Inserted flush into the receSS is a 
blistered sheet. The blistered sheet comprises a base sheet 
which bears closely and regularly distributed blisters, with 
intermediate Spaces remaining between the blisters. The 
upper Sides of the blisters are preferably curved and are 
covered by a cover sheet. According to one embodiment, the 
blisters are hollow and have openings on the upper Side. 
0004 DE-U-89 00 237 describes an inner sole with an 
upper side which is formed by a base sheet with a multi 
plicity of blisters regularly distributed on it, a layer facing 
the Sole of the foot, made of a material Such as leather or 
textile, and also a perforation. This layer is applied to the 
rear Side of the base sheet, facing away from the blisters, and 
the tops of the blisters are connected to the Sole. 

SUMMARY OF THE INVENTION 

0005. It is an object of the present invention to provide an 
improved inner Sole for a shoe which allows, in particular, 
individually adaptable damping properties and improved 
wearing comfort of the shoe. This object is achieved by the 
features of the independent patent claims. Preferred embodi 
ments of the present invention are contained in the depen 
dent patent claims. 
0006 The invention is in this case based on the funda 
mental idea of providing the inner Sole with a number of 
hollow protuberances in the form of blisters, which are 
provided Substantially over the entire Sole area, on its 
underside. The inner Sole and blisters are formed in one 
proceSS Step. For this purpose, either a single material is used 
for the entire Sole construction or a number of different 
materials are used for different regions of the sole. Both 
variants permit optimal adaptation of the inner Sole accord 
ing to the invention to a foot of a wearer of a shoe provided 
with this Sole, with optimal damping properties being 
achieved at the same time. 

0007 To achieve the object described above, the inven 
tion is also based on the fundamental idea of providing an 
inner Sole with blister-like protuberances which point away 
from an underside of a foot of a wearer of a shoe provided 

Jul. 15, 2004 

with the inner Sole according to the invention, the inner Sole 
having perforations, at least in certain portions. These per 
forations may be provided in the intermediate Space between 
the individual blisters, through the blisters or both in the 
intermediate Spaces and in the blisters. The perforations 
Serve in particular for dissipating moisture, Such as perSpi 
ration for example, from the foot of the wearer of the shoe. 
In particular Similar to a pump occurs during use of a shoe 
provided with the inner Sole according to the invention, with 
the effect that the moisture is dissipated from the foot in a 
particularly advantageous way. 

0008. A combination of the two basic principles 
described above of the inner Sole according to the invention 
produces an inner Sole which can be formed or adapted 
optimally to the shape of a user's foot, which at the same 
time permits optimal wearing comfort. It is in this respect 
advantageous in particular that the inner Sole according to 
the invention has blisters which, independently of one 
another and each by themselves, provide a “cushion effect” 
or damping effect and also ventilation with every Step. The 
result is a continuous adaptation of the inner Sole according 
to the invention to every Step and every shape of foot of a 
user. In this case, the foot remains optimally cooled and is 
individually damped in a particularly advantageous way. 
The inner sole according to the invention is described below 
on the basis of a preferred embodiment with reference to the 
accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 shows a schematic representation of the 
inner Sole according to the invention from below. 
0010 FIG. 2 shows a view from below of the inner sole 
according to the invention. 
oil) FIG. 3 shows a section along the line A-A in FIG. 

goi2. FIG. 4 shows a section along the line B-B in FIG. 

ois FIG. 5 shows a section along the line C-C in FIG. 

014 FIG. 6 shows a section along the line D-D in FIG. 

ois) FIG. 7 shows an enlarged, perspective blisters of 
the inner Sole according to the invention. 
0016 FIG. 8 shows a perspective, partly sectioned rep 
resentation similar to FIG. 7, fluid dissipated from the foot 
of a user by perforations being Schematically represented. 
0017 FIG. 9 shows a spatial representation of a sole 
construction with the inner Sole according to the invention 
under a user's foot. 

0018 FIG. 10 shows a diagram of the pressure distribu 
tion on the foot of a user of a shoe with the inner Sole 
according to the invention. and 
0019 FIG. 11 shows a diagram of the pressure distribu 
tion on the foot of a user in the shoe according to FIG. 10 
without the inner Sole according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0020. The inner sole 2 according to the invention is 
shown in more detail in FIGS. 1 to 6 and substantially has 
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a Sole base 4 and a multiplicity of protuberances 6 in the 
form of blisters formed integrally with it. The protuberances 
or blisters 6 are preferably formed substantially over the 
entire underside of the inner Sole 2. The blisters 6 are 
preferably positioned relatively close to one another, So that 
an only Small distance of, for example, 0.3 to 3 mm, 
preferably of 0.4 to 1.0 mm, and particularly preferably of 
about 0.5 mm, is provided between the individual blisters 6. 
The blisters 6 preferably have a regular arrangement, for 
example in the form of a close packing. AS shown in FIG. 
2, in this case the Shortest distance between the blisterS is 
provided in the diagonal direction of the Sole 2. 
0021 According to the preferred embodiment repre 
Sented in the figures, the blisterS 6 have a hollow Space, 
which is open toward the upper side 10 of the sole. The form 
of the blisters may be which is schematically shown in FIG. 
2 by a dashed line 14, while particularly the height of the 
blisters, and consequently also the diameter, may vary in an 
edge region 16 outside the line 14. In this region, the blisters 
are preferably lower and have a smaller diameter. The 
blisters 6 may be formed differently both in the central 
region 12 and in the edge region 16, in a way corresponding 
to the sectional representations of FIGS. 3 to 6. The central 
region 12 may also be chosen Such that only the Outermost 
blisters 6 along the entire periphery of the Sole are respec 
tively formed lower. The blisters 6 provided in the central 
region 12 preferably have at their base an outside diameter 
of between 6.5 and 7.5 mm, preferably about 7 mm, an 
inside diameter of between 4.5 and 5.5 mm, preferably about 
5 mm, and a wall thickness in the range between 0.9 and 1.3 
mm, preferably between 1.0 and 1.2 mm. The wall thickness 
preferably diminishes from the base of the blisters 6 to their 
dome-shaped end, So that, for example, the wall thickness at 
the base is 1.2 mm and in the region of the dome is 1.0 mm. 
The height of the blisters 6 lies, for example, between 3 and 
10 mm, preferably between 5 and 8 mm and particularly 
preferably at about 6 mm. In the edge region 16 of the inner 
Sole 2, the blister height may also be lower, however, in a 
way corresponding to the Statements made above, and be, 
for example, only a few tenths of a millimeter. The thickness 
of the base 4 of the inner sole 2 lies, for example, between 
0.5 and 1.5 and preferably between 0.8 and 1.2 mm. 
0022. The wall thicknesses, heights, diameters and/or 
materials of the blisters or of the entire inner sole may vary 
in ranges, in order in particular to be adapted to various 
shapes of foot, dimensions, types of StreSS or uses. The range 
between 35 and 60, preferably between 40 and 45 Shore A. 
Coming into consideration as materials are, for example, 
elastomers, latex, block copolymers, thermoelastics, rub 
bers, in particular thermoplastic rubbers (TPR), synthetic 
rubbers and natural rubbers. For selecting the suitable mate 
rial, it is important that it has adequate hardneSS and 
adequate rubber-elastic characteristics at the temperature at 
which it is used. Particularly preferred are latex materials 
and thermoplastic rubbers (TPR). 
0023 Described below is a further embodiment of the 
present invention, which not only can be combined with the 
first embodiment described above, as for example Schemati 
cally shown in FIG. 2, but also achieves the object on which 
the invention is based independently of the first embodi 
ment. 

0024. According to this embodiment, the sole 2 accord 
ing to the invention has in an intermediate region between 
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the blisters 6 and/or in the blisters 6 themselves perforations 
18 or 20, by which dissipation or removal of fluid is possible 
in particular, but also by which the damping properties or the 
shock-absorbing effect is further improved. The diameters of 
the perforations are, for example, between 1 and 3.5 mm, 
preferably between 1.6 and 2.8 mm. In this respect, it may 
be particularly preferred to form the diameters of the per 
forations 18 in the base 4 of the inner sole according to the 
invention with a greater diameter than the perforations 20 in 
the blisters 6. The perforations 20 on the blisters 6 are 
preferably formed in the region of the tip of the dome, so that 
the opening formed by the perforation is provided at the 
lowest point. In FIGS. 7 and 8, the inner sole 2 according 
to the invention is represented in detail, with the removal or 
dissipation of fluid 22 being shown moisture or fluid pro 
duced or present in a shoe (not represented), for example 
perspiration, is dissipated through the perforations 18 and 20 
away from the user's foot in the direction of the arrows 24, 
the compressing of the blisters 6 producing a pumping 
effect. Preferably provided underneath the inner sole 4 is a 
fluid-absorbing layer (not represented), with which the fluid 
22 removed can be absorbed. The contour of this layer 
preferably corresponds to that of the inner Sole, So that the 
inner Sole 2 and the fluid-absorbing layer lie Substantially 
completely one on top of the other. Once the user has taken 
off the shoe, the fluid can evaporate out of the cushion in the 
reverse direction, in a direction counter to the arrows 24, 
through the perforations 18 and 20, so that the shoe dries out 
again. 

0025. This embodiment of the shoe according to the 
invention permits both an optimal damping effect and opti 
mal ventilation or fluid dissipation. The definitions accord 
ing to the first embodiment of the inner Sole according to the 
invention, described with reference to FIGS. 1 to 6, also 
apply equally to the Second embodiment of the inner Sole 2 
according to the invention, described in particular with 
reference to FIGS. 7 and 8. The same applies with regard 
to the Selection of material. 

0026. The production of the inner sole 2 according to the 
invention preferably takes place by injection molding or 
compression molding of material, So that the base 4 and the 
blisters 6 of the inner Sole 2 according to the invention can 
be integrally formed. In addition, the perforations 18 and 20 
can already be formed at the same time in the molding Step 
during production. According to a preferred embodiment, 
the inner Sole 2 is provided as an integral element, consisting 
of different materials. For example, materials with of the 
heel and the ball of the foot than the remaining region of the 
Sole during the production Step. 

0027. As represented in FIGS. 7 to 9, a breathable and/or 
moisture-permeable layer 26 is preferably applied to the 
upper Side 10 of the inner Sole 2 according to the invention. 
Knitted fabrics, nonwovens, cotton or polyester are Suitable 
for example for this layer, what is known as a knitted Spacer 
fabric being used with particular preference. This knitted 
Spacer fabric is preferably produced from a single yarn and, 
as a result, is particularly breathable and moisture-perme 
able. The knitted spacer fabric is preferably produced from 
a polyester material. The connection between the upper Side 
10 of the sole 2 according to the invention and the breathable 
and/or moisture-permeable layer 26 can be produced, for 
example, by adhesive bonding. A layer of woven fabric (not 
represented in the figures), which forms the Surface of the 



US 2004/0134098 A1 

inner Sole, may also be applied on the layer 26. The material 
for the inner Sole 2 and/or the layer 26 may advantageously 
also have antibacterial material additives. Also Schemati 
cally represented in FIG. 9 is an outer sole or outsole 28. 
The outsole 28 is arranged underneath the inner sole 2, the 
blisters 6 of the inner sole 2 being directed toward the outer 
Sole 28. 

0028 Represented in FIGS. 10 and 11 are diagrams 
which show the pressure distribution which act on the 
underside of a user's foot when the shoe has the inner sole 
2 according to the invention (FIG. 10) and when the shoe is 
worn without the sole according to the invention (FIG. 11). 
These diagrams were determined in the course of orthopedic 
investigations. The investigation took place with an emed 
SF platform with 4 sensors per cm’ from the Novel com 
pany. 15 tests were carried evaluated. Both a measurement 
under the shoe (platform measurement) and a measurement 
under the foot (in-shoe measurement) were performed. It 
was found in the platform measurement that the relatively 
wide heel levers the heel of the foot inward, the increased 
initial pronation being accommodated very well by the 
medial heel. As a result, the line of gait can be Set in an 
appropriate direction. The heel-to-toe motion via the outer 
Side of the foot and via the big toe takes place as desired. The 
conclusion to be drawn is that the overall stabilization of the 
heel is favorable and the initial pronation is great to very 
great. The pressure distribution determined in the in-shoe 
measurement according to FIGS. 10 and 11 is represented 
as a 3D pressure profile. The shape of the foot can be clearly 
Seen from this. The maximum pressure occurs under the 
metatarsal capitula of the foot and is evident in particular in 
FIG. 11 from the two peaks. The peaks of this 3D profile 
according to FIG. 11 can be effectively accommodated by 
the inner Sole 2 according to the invention and the foot can 
be loaded over a wider Surface area, as shown in FIG. 10. 
Since the damping properties are determined by the loading, 
the damping is all the better the higher the loading. The inner 
Sole according to the invention adapts to the loading, is 
consequently always optimally matched to the wearer, in 
particular its Sportsman. Differently loaded regions of the 
foot are bedded independently of one another, whereby the 
foot is optimally Supported. 
0029 What has been described above are preferred 
aspects of the present invention. It is of course not possible 
to describe every conceivable combination of components or 
methodologies for purposes of describing the present inven 
tion, but one of ordinary skill in the art will recognize the 
present invention are possible. Accordingly, the present 
invention is intended to embrace all Such alterations, com 
binations, modifications, and variations that fall within the 
Spirit and Scope of the appended claims. 
I claim: 

1. An inner sole (2) for a shoe with a sole base (4) and a 
number of blisters (6) which extend away from the sole base 
(4), are formed integrally with the Sole base (4) and have a 
hollow space (8) in their interior. 

2. An inner Sole (2) for a shoe with a Sole base (4) and a 
number of blisters (6) which extend away from the sole base 
(4) and are formed integrally with it, perforations (18, 20) 
being provided in a region between the blisters (6) and/or in 
the blisters (6). 

3. An inner sole (2) which is formed as a combination of 
claims 1 and 2. 
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4. The inner sole (2) as claimed in one of claims 1 to 3, 
the blisters (6) having a Substantially cylindrical base por 
tion and a dome-shaped end portion adjoining the latter. 

5. The inner sole (2) as claimed in one of claims 2 to 4, 
the perforations (18, 20) being formed for removing fluid 
and/or moisture through the inner Sole (2). 

6. The inner sole (2) as claimed in claim 4 or 5, the 
perforations (20) being formed in the dome-shaped end 
portion of the blisters (6), preferably at its tip. 

7. The inner sole (2) as claimed in one of claims 1 to 6, 
the blisters (6) being formed from a flexible, elastically 
compressible material. 

8. The inner sole (2) as claimed in one of claims 2 to 7, 
the blisters (6) being formed from a material which is 
flexible enough for them to be elastically compressible in 
order to transfer fluid from an upper side (10) of the sole to 
an underside (5) of 

9. The inner sole (2) as claimed in one of claims 1 to 8, 
the blisters (6) being formed in different sizes and/or shapes 
in different regions (12,16) of the inner sole (2). 

10. The inner sole (2) as claimed in one of claims 1 to 9, 
a breathable and/or moisture-permeable layer (26) being 
provided on a Surface (10) of the inner Sole (2) facing away 
from the blisters (6). 

11. The inner sole (2) as claimed in claim 10, the layer 
(26) being formed from a knitted fabric, nonwoven, cotton 
or polyester, preferably from a knitted Spacer fabric knitted 
from a single yarn, the material of the layer (26) preferably 
having an antibacterial additive. 

12. The inner sole (2) as claimed in claim 10 or 11, the 
layer (26) being adhesively bonded onto the surface (10). 

13. The inner sole (2) as claimed in one of claims 1 to 12, 
which is formed from an elastomer, latex, natural or Syn 
thetic rubber, preferably a thermoplastic rubber (TPR), 
block copolymer or thermoelastic, the material preferably 
having an antibacterial additive. 

14. The inner sole (2) as claimed in one of claims 1 to 13, 
the material forming the inner Sole (2) having a Shore A 
hardness of 35 to 60, preferably of 40 to 55 and particularly 
preferably of about 40, 50 and/or 55. 

15. The inner sole (2) as claimed in one of claims 1 to 14, 
the blisters (6) being formed substantially over the entire 
inner Sole (2). 

16. A Sole construction with an outer Sole, an inner Sole 
(2) as claimed in one of claims 1 to 15 and a layer for 
moisture absorption provided between the outer Sole and the 
inner Sole (2). 

17. The Sole construction as claimed in claim 16, the 
moisture-absorbing layer also being formed as a damping 
element. 

18. The Sole construction as claimed in claim 16 or 17, the 
inner Sole (2) lying loosely on the outer Sole. 

19. A shoe with a sole construction as claimed in one of 
claims 16 to 18 and an upper, the inner Sole (2) being 
connected, preferably adhesively bonded, to the upper at 
least over certain portions at its periphery. 

20. A process for producing an inner Sole (2) as claimed 
in one of claims 1 and 3 to 15 with the steps of: 

(a) preparing a mold with a recess for forming the Sole 
base (4) and the blisters (6), the recess having a number 
of projections on a first area and appropriately corre 
sponding clearances for forming the hollow spaces (8) 
on a Second area lying opposite; 
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(b) preparing a flexible elastic material; 
(c) introducing the material into the mold and forming the 

Sole base (4) and the blisters (6) as an integral element; 
and 

(d) removing the inner sole (2) from the mold. 
21. A process for producing an inner Sole (2) as claimed 

in one of claims 2 to 15 with the steps of: 
(a) preparing a mold with a recess for forming the Sole 

base (4) and the blisters (6), the recess having a number 
of connecting webs between a first area of the receSS 
and a Second area of the receSS lying opposite for 
forming the between the blisters and/or in the blisters 
(6); 

(b) preparing a flexible elastic material; 
(c) introducing the material into the mold and forming the 

Sole base (4) and the blisters (6) as an integral element; 
and 

(d) removing the inner sole (2) from the mold. 
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22. A process for producing an inner Sole (2) as claimed 
in one of claims 3 to 15 which is a combination of the 

processes as claimed in claims 20 and 21. 
23. The process as claimed in one of claims 20 to 22, the 

mold being constructed in at least two parts and being 
opened for the removal of the inner sole (2). 

24. The process as claimed in one of claims 20 to 23, a 
breathable and/or fluid-permeable layer being applied, pref 
erably adhesively bonded, to the upper side (10) of the inner 
Sole (2). 

25. The process as claimed in one of claims 20 to 24, the 
inner Sole (2) being integrally formed from different mate 
rials in individual portions, the different materials being 
introduced Substantially together during the introduction 
Step c). 


