(19 DANMARK (19 DK/EP 2638816 T3

(12) Overseettelse af
europeeisk patentskrift

Patent-og
Varemaerkestyrelsen

(51) Int.Cl.: A 43 B 13/18 (2006.01) A 43 B 7/08 (2006.01) A 43 B 13/20 (2006.01)
B 29D 35/14 (2010.01)

(45) Oversaettelsen bekendtgjort den: 2017-09-18

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2017-06-14

(86) Europaeisk ansggning nr.: 10859463.1

(86) Europeeisk indleveringsdag: 2010-11-08

(87) Den europaeiske ansggnings publiceringsdag: 2013-09-18
(86) International ansggning nr.: ES2010070722

(87) Internationalt publikationsnr.: W02012062936

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

(73) Patenthaver: Desarrollo Integral Del Molde, S.L., Doctor Huarte no. 1 42 Der., 31013 Pamplona, Spanien

(72) Opfinder: IZQUIETA ANAUT, José Maria, Doctor Huarte n? 1 42 Drcha., E-31013 Pamplona Navarra, Spanien
(74) Fuldmaegtig i Danmark: NORDIC PATENT SERVICE A/S, Bredgade 30, 1260 Kgbenhavn K, Danmark

(54)  Beneewnelse: HUL SKOSAL OG FREMGANGSMADE TIL FREMSTILLING HERAF

(56) Fremdragne publikationer:
EP-A2- 0 815 757
ES-T3- 2 103 985
ES-T3-2 160 121
US-A- 4864 737
US-A- 4 999 931
US-A- 5518 802
US-A- 6 029 962
US-A1- 2002 119 276
US-A1- 2005 132 610
US-A1- 2006 277 685
US-B1- 6 976 321



DK/EP 2638816 T3



DK/EP 2638816 T3

DESCRIPTION

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention lies in the field of hollow soles for footwear.

[0002] This invention is a hollow sole for footwear that combines several cushioning methods
meant to absorb the greatest range of possible loads with a simple and easily adjustable
configuration.

BACKGROUND OF THE INVENTION

[0003] Hollow soles for footwear are known formed by two parts joined to each other to
configure a hollow part between them that is filled with air, as shown by the same applicant in
Spanish Utility Model with application number 201030592.

[0004] This type of sole is convenient for different uses due to its shock-absorbing qualities,
which are inherent to the configuration of the sole, which results in a specific mechanical
behaviour. For this reason, modifications in the shock-absorbing properties are meant to
modify the configurations that are compressed, normally truncated pyramids or prisms, as well
as modifying the type of material used to manufacture the sole, which will provide the
restoration from the compression.

[0005] Other known types of sole use solid configurations of different plastic components,
combining different hardness and elastic properties. In this case, however, the soles tend to
have poor lateral support, as it is the structure of the plastic material that must withstand the
lateral load, so that it is not uncommon to see feet with excessive pronation or supination.

[0006] In both hollow and solid soles, once a problem is known and the corresponding
adjustment is decided, it is complicated and expensive to carry it out, as it involves acting on a
single factor, either the configuration or the material, which has a working range that may be
inadequate for solving the problem.

[0007] Thus, configurations made of rubber in hollow soles of geometric type, such as
truncated cones and others, are suitable for absorbing high impact forces, such as the first
contact of the heel with the ground. However, plastic foams in solid soles are suitable for
medium and small impacts, such as during foot roll and toe lift.

[0008] It is known the patent US 6,029,962 wherein a shock absorbing component and its
construction method is disclosed, such component suitable for footwear, including a bottom
half and a top half, both comprising a sheet and hollow vertical configurations, indentations,
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oriented towards the interior of the component, that define internal pockets filled with hollow
inserts.

[0009] It is also known the patent 2006/0277685 wherein a cushioning system is disclosed,
such system suitable for footwear, including a bottom half and a top half, both comprising a
sheet and hollow vertical configurations, oriented towards the interior of the component, that
define internal pockets, the top half ones filled with a foam leaving a gas chamber in front of
the foam.

[0010] For this reason, no soles are known that combine in an optimum manner several
cushioning methods to cover a wide range of loads and that are easily adjustable while
designing the sole. That is, on one hand a structure made of a strong material, normally
rubber, that supports greater loads and provides the support pillars for said structure, and on
the other components that support smaller loads and that generally provide a sensation of
comfort to the user.

[0011] The present invention discloses a sole that combines several cushioning methods
meant to solve the drawbacks of the state of the art and absorb the greatest range of possible
loads with a simple and easily adjustable configuration.

DESCRIPTION OF THE INVENTION

[0012] The present invention is established and characterised in the independent claims,
while the dependent claims describe additional characteristics thereof.

[0013] In view of the foregoing, the present invention relates to a hollow sole for footwear that
comprises a bottom half and a top half, the top half in turn comprising a sheet and hollow
vertical configurations that define internal pockets, with the hollow base integrated in said
sheet, and said hollow vertical configurations being oriented towards the inside of the sole, the
bottom half being disposed such that it contacts the surfaces of the hollow vertical
configurations that face the inside of the sole, wherein the internal pockets of the hollow
vertical configurations of the top half are at least half-filled by a shock-absorbing plastic
material, the hollow vertical configurations of the top half are filled such that a gas chamber is
left between the front of the shock-absorbing material and the free surface of the hollow
vertical configurations, and the sheet of the top half includes through orifices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] This specification is supplemented with a set of drawings illustrating the preferred
embodiment, which are never intended to limit the invention.

Figure 1 represents a cross section of an embodiment of prior art in which the shock-absorbing
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material reaches beyond the top part of the top half.

Figure 2 represents a cross section of the same embodiment of prior art in which the shock-
absorbing material does not reach beyond the top part of the top half.

Figure 3 represents a cross section of an embodiment of the invention in which the shock-
absorbing material reaches beyond the top part of the top half and includes through orifices.

Figure 4 represents a cross section of the same embodiment of prior art in which the shock-
absorbing material does not reach beyond the top part of the top half.

[0015] Figures 1, 2 and 4 and the soles concerned do not form part of the invention but
represent background art that is useful for understanding the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION

[0016] An embodiment of prior art, figure 1, is described in what follows wherein the sole
comprises a bottom half (1) and a top half (2), in the form of two shells or one shell and a lid,
such that air is trapped inside it, between the two halves (1,2), which air can be at atmospheric
pressure or at a greater pressure in order to cushion shocks when striking the ground. To
ensure that the pressure is maintained, in the top half (2) normally an orifice is made (not
shown) that is either sealed or is provided with a flow-control valve, of those known, to the
internal pocket defined between the two halves (1,2).

[0017] The top half (2) in turn comprises a sheet (2.1) and hollow vertical configurations (2.2)
that form internal pockets (2.3), with the base being integrated in said sheet (2.1), said hollow
vertical configurations (2.2) being oriented towards the inside of the sole. This is, the hollow
configurations (2.2) are integrated in the sheet (2.1) to form a single continuous surface.

[0018] In one embodiment of prior art, figure 2, the other half (1) is disposed such that it
contacts the surface of the hollow vertical configurations (2.2) that is facing the inside of the
sole. In this way, the bottom half (1) acts as a cover and as the part of the sole that contacts
the ground.

[0019] The above configuration provides cushioning due to the elasticity of the sole material,
normally rubber, together with the mechanical characteristics of the hollow vertical
configurations (2.2), which are normally truncated cones, cylinders or prisms. There is a
second cushioning provided by the compression of air caused by each step, whether or not the
air is at a pressure above atmospheric pressure, as in the step the internal volume of the sole
is always reduced by the compression of the material that allows the hollow vertical
configurations (2.2) to compress and later recover their original shape.
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[0020] These two cushioning forms are those known in hollow soles; in this embodiment, a
third form is added by filling the internal pockets (2.3) of the hollow configurations of the top
half to at least half of their volume, or even completely, with a shock-absorbing plastic material
(3). In this way, in the step the elastic characteristics of the footwear sole material are
combined with hollow vertical configurations (2.2) filled with a specific material appropriate for
the mechanical loads of the step, so that the impact is absorbed better and the recovery is
optimised, as well as providing a feeling of comfort and safety to the user.

[0021] In a variant of the above-described embodiments of prior art the two halves (1,2) are
similar, figure 4, that is, the bottom half (1) comprises a sheet (1.1) and hollow vertical
configurations (1.2), which form internal pockets (1.3), the base being integrated in said sheet
(1.1) so that said hollow vertical configurations (1.2) are facing the inside of the sole, such that
they contact the surfaces of the hollow configurations (1.2,2.2) facing the inside of the sole in
each of the halves (1,2).

[0022] In this case it may be convenient to add an additional sheet (5) acting as a sole in
contact with the ground.

[0023] In this variant, the hollow vertical configurations (1.2, 2.2) are duplicated and act jointly,
with the two halves (1,2) opposite each other, resulting in a greater cushioning, in other words,
adjusting to a different cushioning scale, as the fine adjustment of the cushioning in any of the
embodiments shown is performed by combining all the variables involved: material of the
halves, air compression between the halves, geometry of the hollow vertical configurations
(1.2, 2.2) and filler material (3) therefor.

[0024] As stated above, the hollow vertical configurations (1.2,2.2) are preferably truncated
pyramids, truncated cones, cylinders or prisms.

[0025] An advantageous manner of filling the hollow vertical configurations (2.2) of the top half
(2) is filling them to the top surface of the latter. In this way, the shoe cut closes directly on the
top half (2) of the sole.

[0026] Another advantageous manner of filling the hollow configurations (2.2) of the top half
(2) is until passing the upper surface of the top half (2), so that a sheet (3.1) is created above
the top half made of the shock-absorbing plastic material (3). The shoe cut will then be placed
on top of this sheet (3.1).

[0027] Both advantageous variants can include through orifices (2.4, 3.2) that place the hollow
inside of the sole with the cut, and thus with the user's foot, directly in contact with the air
chamber between the two halves (1,2). In this way the foot will be cooled better in warm
weather. It is clear that as the air chamber is communicated with the outside, the air in it can
never be at a pressure greater than atmospheric pressure.

[0028] Specifically, in the embodiment with the sheet (3.1) above the top half (2) of the shock-
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absorbing plastic material (3), this half (2) has through orifices (2.4) that coincide with the
through orifices (3.2) of the sheet (3.1) of the top half (2), figure 2.

[0029] In addition to the three aforementioned cushioning methods, a fourth one can be
added that consists in using the gas generated when setting the materials so that in the hollow
configurations of the (2.2) of the top half, a gas chamber (4) is defined between the front of the
shock-absorbing material (3) and the free surface (2.2.1), by which is meant the surface that is
not the base integrated in the sheet (2.1) that is facing the inside of the sole, of the hollow
configurations (2.2).

[0030] Preferably, the shock-absorbing plastic material (3) used is polyurethane.

[0031] The manufacturing method for a footwear sole as described above always includes the
following stages:

« moulding the top half (2),

moulding the bottom half (1),

= joining the two halves (1,2),

« introducing the shock-absorbing material (3) to the top half (2) by injection or casting.

[0032] When the sole is of the type in which the shock-absorbing material (3) does not extend
beyond the top surface of the top half (2), before introducing the shock-absorbing material (3)
in the top half (2) the shoe cut is placed flush against the top half (2), so that this cut acts as a
countermould.

[0033] Instead, when the shoe cut is not placed because the shock-absorbing material (3)
extends beyond the top surface of the top half (2), before introducing the shock-absorbing
material (3) in the top half (2) it will be necessary to place a countermould in order to leave a
space between the top half (2) and said countermould, so that the shock-absorbing material
(3) approximately forms a sheet (3.1) above the top half (2) of the sole.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description
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Patentkrav

1. Hul sél til skotgj, der omfatter en nedre halvdel (1) og en gvre halvdel (2), idet den ovre
halvdel (2) igen omfatter et ark (2.1) samt hule, lodrette konfigurationer (2.2), som definerer
indvendige lommer (2.3), idet den hule base er indbygget i arket (2.1), idet de hule, lodrette
konfigurationer (2.2) er rettet mod indersiden af sdlen, idet den nedre halvdel (1) er séledes
beliggende, at den er i kontakt med overfladerne af de hule, lodrette konfigurationer (2.2), der
vender mod indersiden af séalen, de indvendige lommer (2.3) af den ovre halvdels (2) hule,
lodrette konfigurationer (2.2) er halvt fyldt med et stedabsorberende materiale (3), den ovre
halvdels (2) hule, lodrette konfigurationer (2.2) er séledes fyldt, at der efterlades et
gaskammer (4) mellem forsiden af det stedabsorberende materiale (3) og den frie overflade
(2.2.1) af de hule, lodrette konfigurationer (2.2), kendetegnet ved, at den evre halvdels (2)
ark (2.1) indbefatter gennemgéende &bninger (2.4).

2. Hul sl til fodtej ifelge krav 1, kendetegnet ved, at den nedre halvdel (1) omfatter et ark
(1.1) og hule, lodrette konfigurationer (1.2), som danner indvendige lommer (1.3), idet basen
er indbygget 1 arket (1.1), séledes at de hule, lodrette konfigurationer (1.2) vender mod
indersiden af silen, séledes at at de er i kontakt med overfladerne af de hule konfigurationer

(1.2.2.2), der vender mod indersiden af salen i hver af halvdelene (1, 2).

3. Hul sal til fodtej ifelge krav 1 eller 2, kendetegnet ved, at de hule, lodrette

konfigurationer (1.2.2.2) er afskdrne pyramider, afskdrne kegler, cylindre eller prismer.

4. Hul sél til fodtej ifelge krav 1 ¢ller 2, kendetegnet ved, at den ovre halvdels (2) hule,
lodrette konfigurationer (2.2) er fyldt op til den evre halvdels (2) ovre overflade.

5. Hul sl til fodtej ifelge krav 1 eller 2, kendetegnet ved, at den evre halvdels (2) hule,
lodrette konfigurationer (2.2) er fyldt ud over den evre halvdels (2) gvre overflade, séledes at

et ark (3.1) lavet af det stodabsorberende plastmateriale (3) dannes over den gvre halvdel (2).

6. Hul sil til fodtej ifelge et hvilket som helst af de ovenstdende krav, kendetegnet ved, at

det stedabsorberende plastmateriale (3) er polyurethan.
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7. Hul sél til fodtej ifelge krav 5, kendetegnet ved, at arket (3.1) over den evre halvdel (2) er
lavet af det stadabsorberende plastmateriale (3), idet denne halvdel (2) har gennemgéende

abninger (2.4), der er sammenfaldende med de gennemgéende dbninger (3.2) i den ovre

halvdels (2) ark (3.1).

8. Fremgangsmade til fremstilling af en skosél ifelge krav 7, hvor fremgangsméaden omfatter
folgende trin:

- formstebning af den evre halvdel (2),

- formstebning af den nedre halvdel (1),

- sammenfojning af de to halvdele (1, 2),

- indferelse af det stadabsorberende materiale (3) i den ovre halvdel (2) ved

indsprejtning eller stebning
kendetegnet ved, at inden indferclsen af det stedabsorberende materiale (3) i den ovre
halvdel (2) placeres skoudskaringen flugtende pa den evre halvdel (2), eller en modform
placeres, sé der efterlades et mellemrum mellem den evre halvdel (2) og modformen, séledes

at det stodabsorberende materiale (3) danner et ark (3.1) pa den evre halvdel (2) af salen.

9. Fremgangsmaéde til fremstilling af en skosél ifelge krav 8§, kendetegnet ved, at det

stodabsorberende plastmateriale (3) er polyurethan.
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