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Description

1. Technical field:

[0001] The present invention relates to shoes, in par-
ticular, sports shoes.

2. Description of the prior art:

[0002] Shoes generally comprise an upper and a sole.
To increase support and stability shoes can further com-
prise a heel counter.
[0003] A sole of a shoe can perform many functions,
for example, protecting the wearer’s sole and providing
a stable base upon which the wearer’s foot can rest. In
particular, in sports shoes, soles may further provide
cushioning. When used for sports energy return of the
sole may be maximised to help the wearer reduce their
energy exertion. Soles may also support or partly guide
the posture and movements of the wearer during move-
ments, for example, the movement of a gait cycle.
[0004] Numerous designs of shoe soles are known
which aim to fulfil some or all of the above functions. A
particularly well-suited sole, especially for sports shoes,
may be provided by the technology known from, e.g., EP
2 649 896 B1, EP 2 786 670 A1, EP 2 767 183 B1, EP
2 767 181 A1 and EP 2 845 504 B1. This technology
provides particle foam materials that exhibit characteris-
tics markedly advantageous and desirable for soles, es-
pecially soles for sports shoes. Such materials distin-
guish themselves by very good cushioning properties
and a good elasticity and high energy return. They may
at the same time be lightweight and their properties re-
main essentially independent of temperature over an ex-
pected use range.
[0005] The basic function of a heel counter is to provide
better positioning and stability to the foot within the shoe.
In particular, a heel counter may prevent the foot from
slipping off the sole, for example, during lateral move-
ments. In order to correctly maintain the wearer’s heel
position on the sole, in particular, on the sole of a sports
shoe, the heel counter requires a strong attachment to
the sole. To achieve this aim, one common solution is to
attach the heel counter to the sole via a rigid flange portion
on the heel counter that is attached to a top surface of
the sole in the region under the heel of the wearer.
[0006] US 2018/0199665 A1 relates to a sole structure
for an article of footwear.
[0007] US 2018/0110292 A1 relates to a device that is
configured to surround a portion of a foot-receiving cavity
at a heel region of an article of footwear.
[0008] US 2006/0010718 A1 discloses an article of
footwear that includes a sole assembly, an upper secured
to the sole assembly, a heel counter secured to the upper,
and a heel pad removably attached to an inner surface
of the heel counter.
[0009] EP 2 845 504 B1 describes improved soles for
shoes, in particular for sports shoes. In one aspect, a

sole for a shoe, in particular a sports shoe, is provided,
said sole comprising a cushioning element that compris-
es randomly arranged particles of an expanded material
and a control element. The control element is free from
expanded material and reduces the shearing motions in
a first region of the cushioning element compared to
shearing motions in a second region of the cushioning
element.
[0010] WO 2010/038267 A1 relates to an athletic shoe
provided with a heel counter formed in a lattice pattern
for shaping a heel portion.
[0011] US 2018/110292 A1 discloses a device config-
ured to surround a portion of a foot-receiving cavity at a
heel region of an article of footwear that comprises a
control bar having a center segment, a first side arm ex-
tending from the center segment, and a second side arm
spaced from the first side arm and extending from the
center segment. The control bar may include a series of
slats. A base supports the control bar and is connected
to the first side arm and the second side arm. The control
bar is biased to an unstressed position with the center
segment a first distance from the base, and elastically
bends under an applied force to a loaded position with
the center segment a second distance from the base less
than the first distance. The device stores potential energy
that returns the control bar to the unloaded position upon
removal of the applied load.
[0012] However, in known shoes the locating and sup-
porting of the wearer’s heel and the wearing comfort of
the shoe are not optimal.
[0013] It is therefore desirable to provide a shoe, and
in particular, a sports shoe, that effectively locates and
supports the wearer’s heel on the sole of the shoe while
ensuring optimal comfort.

3. Summary of the invention:

[0014] The invention is defined in independent claim
1. Preferred embodiments are defined in the dependent
claims.
[0015] In an example, a shoe, in particular, a sports
shoe, comprises a sole, in particular, a midsole, and a
heel counter, wherein the heel counter is not attached to
a top surface of the sole.
[0016] Thus, a shoe may be provided which stabilizes
the heel, but in which no portion of the heel counter is
arranged on the top surface of the sole (i.e., a projection
of the wearer’s foot onto the sole that is essentially per-
pendicular to the ground). Thus, the top surface of the
sole may remain free from the heel counter, such that
the heel counter does not interfere with the interaction
between the wearer’s foot, in particular the wearer’s heel
(comprising amongst other features, the calcaneus), and
the sole of the foot. The inventors have realized that the
location of the heel counter between the heel of the wear-
er and the sole, as usual in the prior art, prevents the foot
of the wearer from lying on a uniform substrate, which
reduces the comfort and the overall cushioning provided
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by the sole material, in particular, when the sole material
is a particle foam material. In contrast, a shoe according
to the invention may allow the wearer to fully feel the sole
and, in particular, its cushioning and energy return, even
in the region under his or her heel. This is highly desirable
since the region under the heel may experience the larg-
est forces, especially when doing sports where the im-
pact forces are high. Thus, the shoe may decrease fa-
tigue and limit peak loads experienced throughout the
body, while increasing the wearer’s agility and speed,
such that overall performance and comfort may be im-
proved. Therefore, it would benefit wearers of shoes and,
in particular, those shoes that are worn during high impact
activities, for example, running. It is noted that the sole
may furthermore remain free from the heel counter alto-
gether below the foot of the wearer (for example, in a
portion of the sole defined by projecting the wearer’s foot
through the sole onto the ground).
[0017] The heel counter may be (essentially rigidly) at-
tached to the side surface of the sole. Additionally or al-
ternatively, the heel counter may be attached directly to
the side surface of the sole.
[0018] The heel counter not being attached to the top
surface or attached to the side surface may allow for im-
proving the manufacturing process through attaching the
heel counter during a later stage of the manufacturing
process which leads to increased efficiency and im-
proved quality (it is understood that the heel counter and
sole may be fabricated separately and subsequently
joined).
[0019] Furthermore, bonding the sole and the upper at
an earlier stage in the manufacturing process, when com-
pared to the prior art method of attaching the heel counter
before bonding the sole and upper, may provide the op-
portunity to customise the heel counter selection on the
shoe. The heel counter may be attached after joining the
shoe and upper so that it is possible to pre-assemble the
main body of the shoes and then later attach a selectable
heel counter. This provides the opportunity to produce a
base range of main body shoes and then alter the final
performance of the product by attaching heel counters
with different properties, for example, fit, stability, weight
etc under one manufacturing process. Furthermore, it is
also possible that a shoe produced according to the
aforementioned manufacturing process is customisable
by selecting the heel counter according to individual prop-
erties, for example, the desired degree of stability and/or
intended use or sports activity.
[0020] Providing such a shoe may allow joining of the
sole and the heel counter at a later point in the manufac-
turing process. For example, the heel counter may be
joined to the sole after the sole and the upper of the shoe
have been joined, as opposed to the state of the art in
which the two generally need to be joined together early
in the production process. For example, the heel counter
may be joined to one or more side surfaces of the sole
after the other parts of the shoe have been fully assem-
bled. This in turn may enable a high degree of individu-

alization of the heel counter and hence of the shoe. The
heel counter may be adjusted or even (modularly) pro-
duced according to the wearer’s preferences, especially
with a view to its fit. For example, form and/or position of
each portion of the heel counter may be adjusted to the
shape of the wearer’s foot. Thus, a custom-fit heel coun-
ter may be joined to the shoe. The heel counter may
furthermore be adjusted with a view to the requirements
of the activity the shoe is supposed to be used in.
[0021] It is noted that, in the following, aspects of the
invention are mainly described with reference to a sole
without further identifying different components of the
sole. However, in examples in which the sole comprises
a midsole, the properties ascribed to a sole as described
herein may also apply to the midsole itself.
[0022] The sole may comprise a particle foam material.
As described above, soles or other cushioning elements
made of such material exhibit particularly advantageous
properties. These properties are especially desirable in
sport soles. To fully exploit the extraordinary cushioning
properties as well as the remarkable elasticity and energy
return of such soles, it is desirable to have their properties
fully perceived by the wearer, without being affected by
any heel counter. The present invention enables just that,
allowing the sole to be governed by the properties of the
particle foam material across the entire foot, in particular,
if the sole is a midsole.
[0023] The particle foam material may comprise parti-
cles of at least one of expanded thermoplastic poly-
urethane (eTPU); expanded polyamide (ePA); expanded
polyether-block-amide (ePEBA); expanded polylactide
(ePLA); expanded polyethylene terephthalate (ePET);
expanded polybutylene terephthalate (ePBT); expanded
thermoplastic polyester ether elastomer (eTPEE). These
materials have been found to be particularly well-suited
for particle foam materials.
[0024] A medial, a lateral and/or a rear side surface of
the sole may comprise an upper wall having a height with
respect to a central point of the top surface of the sole
located under the calcaneus corresponding to the aver-
age diameter of at least two or more particles of the par-
ticle foam material. Such an upper wall may provide ad-
ditional stability to the foot and thereby enhance the over-
all fit and performance of the shoe.
[0025] The height of the upper wall may be different in
different side surfaces of the sole. For example, the upper
wall may be higher where a more stable fit is required
and lower where a less stable fit is required. The height
of the upper wall may also depend on the configuration
of the heel counter. Where the heel counter already pro-
vides a particularly high degree of stability, the upper wall
may need to provide less stability and vice versa. Fur-
thermore, the height of the upper wall may be chosen
dependent on the activity that the shoe is supposed to
be used for. Whilst some sports, such as basketball or
tennis, may require a particularly high degree of stability
with respect to lateral movements, other sports, such as
running, may require higher levels of stability with respect
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to longitudinal (relative to the front of the shoe) move-
ments. Accordingly, the upper wall may, for example, be
higher in a lateral side surface than in a rear surface in
basketball and tennis shoes, but it may be lower in medial
and lateral side surfaces than in a rear surface in running
shoes.
[0026] The sole may comprise an outer shape and the
heel counter may comprise at least one protrusion and/or
at least a first recess corresponding to the outer shape
of the sole. This may benefit the positioning on and the
attachment of the heel counter to the sole and may also
enhance the fit of the heel counter to the wearer’s foot,
thereby improving overall fit and performance of the
shoe.
[0027] The top surface of the sole may be contoured
to follow the anatomy of the heel of the wearer in a region
under the heel. This may allow the top surface of the sole
to better conform to the heel and, in particular, the cal-
caneus of the wearer which improves the fit, stability,
comfort and performance of the shoe.
[0028] The heel counter may be attached to at least
one side surface of the sole. Hence, the heel counter
may be firmly attached to the sole without sitting between
the wearer’s heel and the sole. This may allow the heel
counter not to interfere with the interaction between the
wearer’s foot, and, in particular, the wearer’s heel (com-
prising amongst others features, the calcaneus) and the
sole which improves the fit, stability, comfort and per-
formance of the shoe
[0029] The heel counter may be attached to an upper
half of the sole. For example, a lower half of the sole may
remain free from the heel counter, whereas the heel
counter may be firmly attached to the upper half of the
sole, for example, to one or more side surfaces thereof.
Hence, the lower half of the sole may be compressed
freely, for example, through contact with the ground, with-
out affecting the heel counter. This also reduces the risk
of the heel counter bottoming out since any deformation
of the lower half of the sole does not affect the heel coun-
ter. Hence, wear and tear of the heel counter and the
portion of the sole to which it is attached may be reduced
and overall performance and comfort of the shoe in-
creased. It is understood throughout this specification
that a reference to a first element (e.g., heel counter)
being attached to a portion of a second element (e.g.,
sole) includes the possibility that the remaining portion(s)
of the second element remain(s) free from the first ele-
ment, even if not expressly mentioned.
[0030] The heel counter may be attached to an upper
third of the sole. For example, the heel counter may be
attached to one or more side surfaces of the upper third
of the sole. In turn, the lower two thirds of the sole may
remain free from the heel counter. This has been found
to be a particularly well-suited compromise between the
aforementioned advantages regarding sole compressi-
bility and firm attachment.
[0031] At least one side surface of the sole may com-
prise a second recess to receive, at least in part, the heel

counter. This may enable a particularly accurate posi-
tioning and firm attachment of the heel counter to the
sole and hence increase stability. In some examples, the
second recess may ensure that any adhesive used for
attaching the heel counter to the respective side surface
is placed correctly and is not visible once the heel counter
is attached.
[0032] The heel counter may be attached to the sole
using techniques, such as, for example, at least one of
cementing, in-mold assembly and/or welding by radia-
tion. Cementing may comprise using a glue, optionally a
water-based glue, to attach the heel counter to the sole.
In other examples, the heel counter may be placed in a
mold along with one or more materials from which the
sole, or portions thereof, respectively, is to be formed
before the one or more materials are processed. By such
processing, the heel counter may then for example be
attached to the sole, for example, the heel counter may
be firmly enclosed by the one or more materials. In some
examples, one or more materials from which the sole, or
portions thereof, respectively, is to be formed may com-
prise foam particles, and processing the foam particles
may comprise bonding them together. In some exam-
ples, the heel counter may be welded to the sole using
welding techniques, for example, ultrasonic welding, high
frequency welding, and/or joined using electromagnetic
radiation, for example, infrared radiation, microwave ra-
diation or radio frequency radiation, for example, in tech-
niques such as RF welding. Furthermore, the heel coun-
ter may be welded to the sole using a combination of two
or more techniques. All of these techniques have been
shown to provide a particularly firm attachment. Addition-
ally, or alternatively, the use of other techniques known
in the state of the art is also possible.
[0033] The heel counter may comprise at least one
opening. This feature may reduce the weight of the heel
counter and hence the overall weight of the shoe. Key fit
points of the heel counter may remain unaffected by the
opening(s), such that wearing comfort and stability are
maintained. Also, the openings may allow tissue, in par-
ticular fat tissue, of the wearer’s foot to expand through
the openings, e.g., when his or her foot hits the ground.
All of this may in turn improve overall performance and
comfort of the shoe. Moreover, this may reduce the en-
vironmental impact of the shoe since the amount of re-
quired material is minimized.
[0034] The heel counter may be provided as a skeleton
frame. This feature may reduce the weight even further
while still maintaining key fit points. Also, forces acting
upon the heel counter may be distributed throughout the
heel counter more evenly, in turn improving its stability
and reducing its wear and tear.
[0035] The skeleton frame may comprise a plurality of
segments. Providing the heel counter in the form of a
skeleton frame comprising a plurality of segments (e.g.,
with a wire shape, wherein the segments are at least
partly connected) enables increased design flexibility.
For example, this may allow for modular construction of
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the heel counter and hence for - possibly individual - ad-
justment of the heel counter’s characteristics and fit.
[0036] At least one of the segments may comprise a
first portion and a second portion. The first portion and
the second portion may perform different functions. For
example, the first portion may facilitate attachment of the
heel counter to the shoe and may therefore face the sole
and/or the shoe upper, while the second portion may in-
crease stability. In this example, stability and attachment
of the segments to the sole and/or upper of the shoe may
thus be improved independently, in turn increasing the
overall performance of the shoe.
[0037] The first portion and the second portion may
differ in at least one of their properties. This may allow
them to better perform their respective functions, in turn
increasing the performance of the heel counter. For ex-
ample, they may differ with respect to their density,
weight, bulk modulus, compressive strength, ductility,
durability, elasticity, fatigue limit, flexibility/stiffness,
hardness, plasticity, shear strength, specific weight, sur-
face roughness, tensile strength, viscosity, molecular
weight and/or any other known chemical / mechanical
properties In some examples, differences in such prop-
erties may be brought about by shaping or processing
the first portion and the second portion differently, al-
though they may comprise (or essentially consist of) the
same material. For example, the first portion may be thin-
ner than the second portion, such that it is more flexible
and/or compressible.
[0038] In some examples, the heel counter or one or
more segments thereof may essentially consist of a sin-
gle material. Nevertheless, different properties may be
provided in first and second portions, for example, by
shaping or processing the first and second portions dif-
ferently, as explained above. In some examples, the heel
counter and/or one or more segments of the heel counter
may comprise (or essentially consist of) rubber. For ex-
ample, the thickness of the rubber may be varied to form
first and second portions of a segment that differ in at
least one of their properties.
[0039] It is also possible that the heel counter, or at
least one segment of the heel counter, comprises a tex-
tile. Furthermore, it is possible that the textile is reinforced
is certain regions as described earlier. The reinforcement
can be achieved by placing a yarn on a textile layer and
affixing the yarn to the textile layer by stitching.
[0040] In other examples, the first portion may com-
prise a first material and the second portion may comprise
a second material that differs from the first material. This
may provide an alternative or additional way to adapt the
first portion and the second portion to their respective
functions, thereby further increasing the performance of
the heel counter. For example, the first material may be
chosen to be particularly suited for attachment to the up-
per and/or the sole, while the second material may be
chosen to be particularly stable.
[0041] The first and second materials may be injection
moulded, in particular they may be coinjection moulded,

and/or they may be manufactured by 2D compression
moulding, additive manufacturing, joining 2D films, weld-
ing.
[0042] The first material may comprise a first TPU and
the second material may comprise a second TPU. TPU
has been found to be particularly well-suited for seg-
ments of heel counters that are provided as skeleton
frames according to the present invention. For example,
the first material may comprise TPU A85 (Shore hard-
ness), having a tensile modulus stiffness of approximate-
ly 25MPa whereas the second material may comprise
TPU 64D (Shore hardness) which has a tensile modulus
of approximately 300MPa. Other possible materials that
could be used include PA, PEBA, co-polyesters, TPO,
POM and any other known plastics that can be formulated
to provide such contrast in their stiffnesses. Additionally,
or alternatively to TPU, the first and/or second material
may comprise a different material, for example, a rubber
and/or a TPU.
[0043] The heel counter may comprise a medial portion
and a lateral portion which differ. This may improve the
heel counter’s fit to the wearer’s heel since the heel coun-
ter may be adapted to the different needs in these por-
tions. Hence, overall performance as well as comfort may
be increased.

4. Brief description of the Figures:

[0044] Possible examples of the present invention will
be described in more detail in the subsequent detailed
description with reference to the following figures:

Fig. 1: Schematic cross section of an example
of a sole according to the present inven-
tion;

Fig. 2: Medial view of an example of a shoe
according to the present invention;

Fig. 3: Lateral view of an example of a shoe
according to the present invention;

Fig. 4: Rear view of an example of a shoe ac-
cording to the present invention;

Fig. 5: Top view of an example of a shoe ac-
cording to the present invention;

Figs. 6A, 6B: Example of a sole and heel portion
thereof according to the present inven-
tion;

Figs. 7A, 7B: Lateral and front view of an example of
a heel counter according to the present
invention.
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5. Detailed description of possible examples:

[0045] For the sake of brevity only a few examples will
be described in the following. The skilled person will rec-
ognize that the specific features described with reference
to these examples may be modified and combined dif-
ferently and that individual features may also be omitted
if they are not essential. The general explanations in the
sections above will also be valid for the following more
detailed explanations.
[0046] It should be noted that, within this specification,
references to a "heel counter" are references to a heel
counter configured to interact with both the sole and the
upper.
[0047] Fig. 1 shows a schematic cross section of an
example of a sole 110 according to the present invention.
The nomenclature defined with respect to Fig. 1 will be
adhered to throughout the specification. Sole 110 com-
prises a medial side surface 113a and a lateral side sur-
face 113b. Medial side surface 113a comprises a lower
portion 114a and an upper portion 115a. The upper por-
tion 115a is the side surface of the upper wall 117a which
furthermore comprises a non-zero thickness and, there-
fore, a rim 116a. Similarly, lateral side surface 113b com-
prises a lower portion 114b and an upper portion 115b.
Upper portion 115b is comprised in upper wall 117b,
which furthermore comprises a non-zero thickness and,
therefore, a rim 116b. Lower portion 114a has a height
hl. Upper wall 117a has a height hu with respect to a
lowest point on a top surface 112 of sole 110, while its
non-zero thickness is defined by a width r of rim 116a.
Heights and width(s) of lower portion 114b and upper
wall 117b may be defined similarly, although they may
each differ from those of lower portion 114a and upper
wall 117a. Further side surfaces such as side surfaces
113a and/or 113b of sole 110 may be defined similarly,
e.g., a rear side surface 113c of sole 110 may comprise
a lower portion 114c such as lower portions 114a and/or
114b, an upper wall 117c such as upper walls 117a
and/or 117b comprising an upper portion 115c such as
upper portion 115a and/or 115b as well as a rim 116c
such as rims 116a and/or 116b (cf. Figs. 6A, 6B). Note
that side surfaces may furthermore be similarly defined
with respect to portions of the sole, e.g., a heel portion
thereof.
[0048] Top surface 112 may be defined as a projection
of the wearer’s foot onto the sole that is essentially per-
pendicular to the ground, which does not include rims
such as rims 116a and/or 116b. It is noted, that in some
examples, which do provide rims such as rims 116a
and/or 116b, the heel counter may also be arranged at
or attached to one or more of these rims. However, it is
also conceivable, that the heel counter is also not ar-
ranged at or attached to one or more of these rims.
[0049] Top surface 112 may also comprise a region
under the heel of the wearer 111, i.e., a projection of the
wearer’s heel onto the sole that is essentially perpendic-
ular to the ground.

[0050] Fig. 2 shows an example of a shoe 100 accord-
ing to the present invention. Shoe 100 comprises sole
110 and a heel counter 120. Furthermore, shoe 100 com-
prises an upper 130. In the example, upper 130 compris-
es a sock-like portion, which furthermore comprises a
first region 131 and a second region 132. First region 131
is arranged in a heel region of shoe 100 and surrounds
the heel of the wearer’s foot. Moreover, first region 131
is also arranged at least in part on the lower lateral and
medial sides of the shoe 100.
[0051] Region 132 is arranged in a forefoot and midfoot
region of shoe 100 and covers the instep and upper fore-
foot regions of the wearer’s foot. Region 132 may com-
prise, incorporate or replace a shoe tongue. The sock-
like portion, in particular, first and second regions 131
and 132, may comprise a textile that may be woven or
knit or that may comprise any other suitable structure.
The first and second regions 131 and 132 may comprise
different materials, for example, the second region 132
contains a more elastic material when compared to the
material of the first region 131. This may be useful for
improved adaptation to the shape of the wearer’s foot.
Additionally or alternatively, the second region 132 may
be stiffer than the first region 131 to provide increased
stability of the foot within the shoe. The materials may
also differ with respect to other properties, for example,
the material comprised in second region 132 may have
a more open structure to improve breathability and/or the
material may have improved wetting characteristics to
improve permeability to water (i.e. be more waterproof).
[0052] In other examples, the sock-like portion may
comprise a single region, or it may comprise more than
one or more than two regions. It is possible that these
regions further comprise different functionality and/or dif-
ferent materials as outlined earlier. However, in further
examples, it is possible that the upper may not comprise
a sock-like portion at all. Materials such as textiles, plas-
tic, leather and/or suede may be used for upper 130
and/or the sock-like portion and/or for different regions
of the sock-like portion such as first and second regions
131 and 132, respectively.
[0053] In addition, the upper 130 of Fig. 2 comprises
a reinforcing element 133. Reinforcing element 133 may
be arranged in a midfoot region of upper 130, for exam-
ple, in a lateral and/or a medial midfoot region and/or an
instep region of upper 130. For example, reinforcing el-
ement 133 may comprise a plastic material. In other ex-
amples, the reinforcing element 133 may comprise a dif-
ferent material such as a textile, leather and/or suede. In
particular, the reinforcing element 133 may be made of
a textile, such as a knit textile, comprising fusible yarns,
that is fused and shaped to reach the desired final shape.
Reinforcing element 133 may generally be provided to
increase stability of the foot within upper 130. Reinforcing
element 133 may particularly be arranged at an outer
side of the sock-like portion such as to selectively in-
crease its strength in the instep region. In other examples,
one or more reinforcing elements 133 may be provided
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in other positions. Reinforcing element 133 may further
comprise holes for attaching laces. Additionally, or alter-
natively, shoe 100 may be fastened by different means
such as hook and loop fasteners. In other examples, shoe
100 may not comprise any external means for fastening.
In yet other examples upper 130 may not comprise any
reinforcing element 133 at all, for example, upper 130
may be provided as a sock-like upper only.
[0054] In the example of Fig. 2, the sole 110 comprises
particles of expanded material. The particles may be ran-
domly arranged. The particles may comprise, for exam-
ple, expanded thermoplastic polyurethane (eTPU), ex-
panded polyamide (ePA), expanded polyether-block-
amide (ePEBA) expanded polylactide (ePLA); expanded
polyethylene terephthalate (ePET); expanded polybuty-
lene terephthalate (ePBT); expanded thermoplastic pol-
yester ether elastomer (eTPEE).
[0055] Components, for example, shoe soles, in par-
ticular, midsoles for shoes, may comprise at least one of
the above-mentioned expanded particles. The compo-
nents are produced by joining together the individual ex-
panded particles by bonding the expanded particles at
their outer surfaces to form a component, a so-called
pellet or particle foam component. In some embodi-
ments, it is possible that the component comprises at
least two of the afore mentioned expanded particles.
[0056] In some examples, sole 110 may consist of a
single component, for example, an integrated outsole
and midsole. In other examples sole 110 may comprise
multiple components, for example, a separate midsole
and outsole. In examples, in which the top surface of the
midsole forms the top surface of the sole 110, the heel
counter 120 may not be attached to the top surface of
the midsole. As previously mentioned, in some exam-
ples, the midsole may comprise a particle foam material
as described above. The midsole may be the only com-
ponent of sole 110 comprising particle foam material.
[0057] In other examples, sole 110 may not comprise
particle foam material at all. Sole 110 may consist of a
single block of (non-expanded) material or comprise mul-
tiple blocks of (optionally different) materials that may be
joined together or integrally formed. Specifically, sole 110
may also comprise a midsole formed from one or more
such blocks. Materials typically used for such soles may
comprise ethylene-vinyl acetate (EVA), polyurethane,
thermoplastic polyurethane, carbon rubber and/or blown
rubber. Soles, in particular, midsoles, may also comprise
alternative cushioning elements such as gel and/or en-
capsulated air.
[0058] As shown in Fig. 2, heel counter 120 is not at-
tached to the top surface 112 of sole 110, but, in this
particular example, to parts of the lateral (not visible) and
medial side surfaces 113b, 113a of a heel portion of sole
110 and rear side surface 113c of sole 110. Alternatively,
heel counter 120 may be attached only to the lateral and
medial side surfaces 113b, 113a of the sole 110 (or of
its heel portion, respectively) or only to any one side sur-
face of sole 110 (or of its heel portion, respectively). The

heel counter 120 may be attached to lateral and rear side
surfaces 113b, 113c of sole 110 (or of its heel portion,
respectively) or to medial and rear side surfaces 113a,
113c of sole 110 (or of its heel portion, respectively) only.
The respective other side surfaces of sole 110 may, in
each case, remain free from heel counter 120. Heel coun-
ter 120 may also be attached to any other portion of sole
110 except for top surface 112.
[0059] In the example of Fig. 2, heel counter 120 is
attached to an upper third of sole 110. More specifically,
heel counter 120 is attached to an upper third of the heel
portion of sole 110. The lower two thirds of the heel por-
tion of sole 110 as well as the midfoot and forefoot por-
tions of sole 110 may remain unattached to the heel coun-
ter 120. In other examples, heel counter 120 may be at-
tached to sole 110 (e.g., its heel portion) in a higher po-
sition, i.e., for example in an upper quarter or an upper
fifth of sole 110. In yet other examples heel counter 120
may be attached to an upper half, but not an upper third
of sole 110, i.e., in a lower position. In yet further exam-
ples, heel counter 120 may be attached to sole 110 in an
even lower position.
[0060] Heel counter 120 may be attached to sole 110
using cementing. Cementing may comprise using a glue,
optionally a water-based glue, to attach the heel counter
to the sole. In other examples, other suitable adhesives
known in the art may be used. In yet other examples, the
heel counter may be placed in a mold and then the mold
further filled with expanded foam particles. The particles
may then be bonded together to form a component, in
this example, a midsole, or at least one or more portions
thereof, such that the heel counter is firmly enclosed by
the foam particles and thereby attached to the sole after
the expanded foam particles have been bonded. In some
examples, the heel counter may be welded to the sole
using welding techniques, for example, ultrasonic weld-
ing, high frequency welding, and/or joined using electro-
magnetic radiation, for example, infrared radiation, mi-
crowave radiation or radio frequency radiation, for exam-
ple, in techniques such as RF welding. Furthermore, the
heel counter may be welded to the sole using a combi-
nation of two or more techniques. Additionally, or alter-
natively, the use of other techniques known in the state
of the art is also possible.
[0061] Heel counter 120 of the example of Fig. 2 com-
prises an opening 125a in a medial portion 121a of heel
counter 120 and an opening 125c in a rear portion of heel
counter 120, in between the medial and lateral sides of
the heel counter in a region corresponding to the location
of the Achilles tendon of the wearer’s. A further opening
125b may be provided in lateral portion 121b of heel
counter 120 (cf. Fig. 3). These openings have been found
to be particularly suitable for providing a good compro-
mise between wearing comfort and stability provided by
the heel counter. However, in other examples, heel coun-
ter 120 may also comprise more than one opening in
each portion of heel counter 120 such as lateral portion
121b, medial portion 121a and/or the rear portion. In other
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examples, heel counter 120 may additionally or alterna-
tively comprise one or more openings in other positions.
[0062] As exemplified by opening 125a, openings may
be completely circumscribed by heel counter 120, i.e.,
they may represent "holes" within heel counter 120. Al-
ternatively, and as exemplified by opening 125c, open-
ings may as well only be partly circumscribed (for exam-
ple, at three of four sides) by heel counter 120, i.e., they
may represent a "notch" or "indentation" of an outer con-
tour of heel counter 120. Size and position of any opening
may be chosen such that the opening overlaps with both
sole 110 and upper 130 of shoe 100 as it is the case for
opening 125a in the example of Fig. 2, i.e., sole 110 is
visible through opening 125a. Alternatively or addition-
ally, the size and position of an opening may be chosen
such that the opening overlaps with sole 110 or upper
130 only, the latter being the case for opening 125c. For
different openings different sizes and positions may be
chosen.
[0063] Heel counter 120 may be provided as a skeleton
frame. Corresponding aspects will be described with ref-
erence to the lateral view of shoe 100 shown in Fig. 3 as
well as the rear view of shoe 100 shown in Fig. 4.
[0064] According to Fig. 3, the skeleton frame compris-
es segments 122a, 122b, 122c and 122d. Further seg-
ments of the skeleton frame are shown in Fig. 4, namely
segments 122b’, 122c’, 122d’, 122e. First segment 122a
is located on sole 110 and extends essentially parallel to
an upper edge of sole 110 and/or essentially parallel to
the ground. First segment 122a extends from medial por-
tion 121a across the rear portion to lateral portion 121b
of heel counter 120, i.e., first segment 122a circum-
scribes the heel portion of sole 110 as can be understood
when combining Figs. 1, 2 and 3. First segment 122a
may be located within a second recess (a first recess will
be defined below with respect to heel counter 120, cf.
Figs. 7A, 7B and below) in one side surface, for example,
rear side surface 113c, of sole 110 such that it sits flush
with sole 110 and hence provides a high degree of sta-
bility (cf. Fig. 6B and below for details).
[0065] Second segment 122b is located on upper 130,
between the ankle of the wearer and top surface 112 of
sole 110 and extends essentially parallel to the upper
edge of sole 110 and/or essentially parallel to the ground.
However, it may be provided shorter than first segment
122a and hence not extend as far to the front of shoe
100 as first segment 122a. In the example of Fig. 3, it
also does not extend as far to the rear of shoe 100 as
first segment 122a, such that it sits on the lateral side of
the heel region of upper 130 of shoe 100 only, i.e., it only
forms part of lateral portion 121b of heel counter 120 but
does not extend to medial portion 121a of heel counter
120. As shown in Fig. 2, shoe 100 or heel counter 120,
respectively, also provides a similar segment 122b’ on
the medial side of the heel region of shoe 100, i.e., seg-
ment 122b’ only forms part of medial portion 121a of heel
counter 120 but does not extend to lateral portion 121b
of heel counter 120. Segments 122b and 122b’ may im-

prove the posture of the heel in the shoe and for example
provide particular stability with respect to lateral move-
ments.
[0066] The heel counter 120 comprises third segment
122c. Third segment 122c connects first segment 122a
and second segment 122b and is slanted towards the
rear of shoe 100. In the example of Fig. 3, third segment
122c partly overlaps with reinforcing element 133 of up-
per 130. Hence, additional stability may be provided.
Again, as shown in Fig. 2, shoe 100 or heel counter 120,
respectively, also provides a similar segment 122c’ on
the medial side of the heel region of shoe 100 which
connects segments 122a and 122b’. The connection be-
tween third segment 122c and first segment 122a is ad-
vantageously rounded in order to prevent damaging the
sole material.
[0067] The heel counter 120 also comprises fourth
segment 122d. Fourth segment 122d is connected to
second segment 122b and extends to the rear of shoe
100 which is shown in Fig. 4. Again, as shown in Fig. 2
and/or 3, shoe 100 or heel counter 120, respectively, also
provides a similar segment 122d’ on the medial side of
the heel region of shoe 100 which is connected to seg-
ment 122b’. In the example of Fig. 4, a shorter fifth seg-
ment 122e extends essentially parallel to the upper edge
of sole 110 and/or essentially parallel to the ground, as
well, but is located on the rear of upper 130 only. Fifth
segment 122e may not be arranged at the height of seg-
ments 122b and 122b’ (between the ankle of the wearer
and top surface 112 of sole 110), but may be arranged
in a lower position, e.g., it may extend along a lower rim
of upper 130 or along an upper rim of sole 110 or it may
extend along an edge between sole 110 and upper 130.
First segment 122a and fifth segment 122e are joined
together via a shared first portion 123e (cf. below). More-
over, fifth segment 122e connects segments 122d and
122d’.
[0068] In the example of shoe 100, the connections
between the segments cannot be released. However, in
other examples, one or more of the segments may be
connected releasably. More generally, a heel counter
may consist of a single component or comprise multiple
components that may or may not be connected releas-
ably, irrespective of whether these are provided in the
form of a skeleton frame and/or segments. The length of
segments such as segments 122a, 122b, 122b’, 122c,
122c’, 122d, 122d’ and/or 122e may vary.
[0069] Also, the position and curvature of segments
such as segments 122a, 122b, 122b’, 122c, 122c’, 122d,
122d’ and/or 122e may vary, just as their width or thick-
ness. Specifically, the dimensions of the segments may
be adapted to the particular anatomy or needs of the
individual wearer. Again, irrespective of whether the heel
counter is provided in the form of a skeleton frame and/or
segments, it may comprise components of varying posi-
tion, length, curvature and/or width or thickness.
[0070] Accordingly, and as it is the case for shoe 100,
medial portion 121a and lateral portion 121b of heel coun-
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ter 120 may differ. In the example of heel counter 120,
the contour of lateral portion 121b reaches higher than
the contour of medial portion 121a, i.e., segment 122b
is arranged at a higher position than segment 122b’. In
some examples, only the medial or lateral portion may
comprise an opening such as opening 125a in medial
portion 121a of heel counter 120 shown in Fig. 4. Option-
ally, medial portion 121a and lateral portion 121b may
be sized and positioned in such a way that they form an
opening in between them, such as opening 125c shown
in Fig. 4, which is furthermore located above first segment
122a and fifth segment 122e.
[0071] In the example of shoe 100, all segments 122a,
122b, 122b’, 122c, 122c’, 122d, 122d’, 122e comprise a
first portion, such as first portions 123a, 123b and/or 123e
of segments 122a, 122b and 122e, and a second portion,
such as second portions 124a and/or 124b of segments
122a and 122b. First portions and second portions may
perform different functions. In the present example, first
portions such as first portions 123a, 123b and/or 123e
are adapted for attachment to sole 110 and upper 130
of shoe 100, whereas second portions such as second
portions 124a and/or 124b are adapted to provide stabil-
ity to heel counter 120 and thereby to shoe 100. In par-
ticular, first portions face the shoe 100, i.e., the sole 110
and the upper 130, and are formed such that the contact
area between heel counter 120 and sole 110 as well as
upper 130 of shoe 100 is increased, whereas second
portions face away from shoe 100, i.e., away from sole
110 and upper 130. Second portions may comprise an
elongated shape, for example, a wirelike shape, with a
width of approximately 5 mm. In some examples, other
widths may be used, for example, in the range of 1 mm
to 15 mm or 3 mm to 10 mm. First portions may comprise
a wider width, for example, they may be approximately
2 to 4 times or 3 times wider than the second portions.
Second portions may be arranged on an outer side of
first portions, i.e., a side facing away from shoe 100, i.e.,
sole 110 and upper 130.
[0072] In other examples, both first portions and sec-
ond portions may face shoe 100, i.e., sole 110 and upper
130, for example, first portions may be arranged adjacent
to second portions. Additionally, or alternatively, one or
more first portions may be structured as to facilitate at-
tachment and/or adhesion enhancement of the heel
counter 120 to sole 110 and/or to upper 130, for example,
by providing barbs, holes or any other suitable structures.
For further adhesion enhancement, some or all surfaces
of one or more first portions may be roughened to in-
crease adhesion between heel counter 120 and sole 110
and/or upper 130. Irrespective of whether the heel coun-
ter 120 is provided in the form of a skeleton frame and/or
segments, it may comprise first portions and/or second
portions and may optionally be fully, only partly, or not at
all attached to upper 130.
[0073] More generally, first portions such as first por-
tions 123a, 123b and/or 123e and second portions such
as second portions 124a and/or 124b may differ in their

shape and/or in at least one of their properties since this
may allow them to better perform their respective func-
tions. For example, they may differ with respect to their
density, weight, bulk modulus, compressive strength,
ductility, durability, elasticity, fatigue limit, flexibility/stiff-
ness, hardness, plasticity, shear strength, specific
weight, surface roughness, tensile strength, viscosity,
molecular weight and/or any other known chemical / me-
chanical properties
[0074] In some examples, differences in such mechan-
ical properties may be brought about by shaping or
processing first portions such as first portions 123a, 123b
and/or 123e and second portions such as second por-
tions 124a and/or 124b differently, although they may
comprise the same material. For example, first portions
may be thinner than respective second portions, such
that they are more elastic and/or compressible. In some
examples, segments such as segments 122a, 122b,
122b’, 122c, 122c’, 122d, 122d’ and/or 122e may com-
prise (or essentially consist of) rubber. The shape, for
example, the thickness, of the rubber, may be adapted
to form one or more first portions such as first portions
123a, 123b and/or 123e and/or one or more second por-
tions such as second portions 124a and/or 124b. Differ-
ent portions of the rubber corresponding to such first and
second portions may also be finished differently, for ex-
ample, by vulcanization, to bring about differences in me-
chanical properties between such portions.
[0075] Additionally, or alternatively, first portions such
as first portions 123a, 123b and/or 123e and second por-
tions such as second portions 124a and/or 124b may
also comprise different materials to bring about desired
differences in the mechanical properties of first portions
and second portions. For example, the first material may
be chosen to be particularly suited for attachment to the
upper and/or the sole and to give increased comfort whilst
engaging with the foot of the wearer, while the second
material may be chosen to be particularly stable. For ex-
ample, the first material may comprise TPU A85 (Shore
hardness), having a tensile modulus stiffness of approx-
imately 25MPa whereas the second material may com-
prise TPU 64D (Shore hardness) which has a tensile
modulus of approximately 300MPa. Other possible ma-
terials that could be used include PA, PEBA, co-polyes-
ters, TPO, POM and any other known plastics that can
be formulated to provide such contrast in their tensile
modulus’.
[0076] The first and second materials may be injection
moulded, in particular they may be coinjection moulded,
manufactured by 2D compression moulding, additive
manufacturing, joining 2D films, welding.
[0077] Fig. 5 shows a top view of shoe 100. Shoe 100
may optionally comprise s sockliner 101. Heel counter
120 is neither attached to a top surface of insole 101 nor
of sole 110. Rather, heel counter 120 is attached to side
surfaces of sole 110 as explained above with reference
to Figs. 1-3. In Fig. 5 sockliner 101 is pulled upwards out
of shoe 100 such that only parts of its bottom are visible.
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Upper 130 of shoe 100 is reinforced in the heel region
by padding 135 in the material of upper 130 on both me-
dial and lateral sides. Padding 135 may be located above
the second segment 122b and its counterpart on the me-
dial side of shoe 100, segment 122b’, respectively. For
example, padding 135 may be located approximately be-
tween the height of the wearer’s ankle and top surface
112 of sole 110. Additionally, or alternatively, upper 130
may be reinforced by other means. Such reinforcements
of upper 130 may improve stability and hence enhance
the overall performance and comfort of shoe 100. For
example, upper 130 may be reinforced by a lining or
chemical sheet in the region of the heel that may provide
a predetermined shape to upper 130, in particular, if up-
per 130 is knitted. The lining or chemical sheet may be
3D molded.
[0078] Figs. 6A, 6B show sole 110. In the example of
Figs. 6A, 6B, sole 110 comprises an outsole 119. Fur-
thermore, Figs. 6A, 6B show lateral side surface 113b
and rear side surface 113c of sole 110, each comprising
a lower portion 114b, 114c, upper portion 115b, 115c and
rims 116b, 116c. Each upper portion 115b, 115c is com-
prised in upper wall 117b and 117c, respectively. Upper
walls 117b, 117c have a height with respect to the lowest
point on top surface 112 of the sole (which is provided
by a central point of the top surface (112) of the sole (110)
located under the calcaneus) corresponding to the aver-
age diameter of at least two or more particles of the par-
ticle foam material comprised in sole 110. Upper walls
117b, 117c as well as top surface 112 of sole 110 are
adapted to provide a firm and comfortable fit to the heel
of the wearer in region under his or her heel 111. In some
examples, the height of upper walls such as upper walls
117b and/or 117c may differ. For example, upper walls
may be higher where a more stable fit is required and
lower where a less stable fit is required. As a result, the
height of upper walls such as upper walls 117b and/or
117c may also depend on the configuration the heel
counter 120 (not shown in Figs. 6A, 6B). Where the heel
counter already provides a particularly high degree of
stability, upper walls such as upper walls 117b and/or
117c may need to provide less stability and vice versa.
The height of upper walls may furthermore be chosen
dependent on the activity shoe 100 is supposed to be
used in. Whilst some sports, such as basketball or tennis,
may require a particularly high degree of stability with
respect to lateral movements, other sports, such as run-
ning, may require higher levels of stability with respect
to longitudinal (relative to the front of the shoe) move-
ments. Accordingly, upper wall 117b may, for example,
be higher than upper wall 117c in basketball and tennis
shoes, but upper walls 117a (not indicated in Figs. 6A,
6B) and 117b may be lower than upper wall 117c in run-
ning shoes. Similarly, width r of rims such as rims 116b
and/or 116c may be varied with a view to the preferences
of the wearer and/or the use requirements of the shoe
100.
[0079] As shown in Fig. 6B, sole 110 comprises a sec-

ond recess 118 in its rear side surface 113c as well as
in parts of medial side surface 113a (not shown in Figs.
6A, 6B) and parts of lateral side surface 113b to receive,
at least in part, heel counter 120. In some examples, sole
110 may comprise a second recess such as second re-
cess 118 in more than one of its side surfaces. Optionally,
sole 110 may comprise multiple second recesses such
as second recess 118 in one or more of its side surfaces.
The one or more second recesses such as second recess
118 may follow the contours of the portions of heel coun-
ter 120 they are to receive completely or at least partly.
In some examples, the one or more second recesses
may be shaped such that heel counter 120 or at least
portions thereof are flush with sole 110. Alternatively, or
additionally, sole 110 may comprise multiple, optionally
further, second recesses and/or holes adapted to receive
one or more protrusions extending from heel counter 120
(cf. Figs 7A, 7B and below). Optionally, sole 110 may
comprise protrusions, wherein parts of heel counter 120
may be arranged or held in between the protrusions. It
is also possible that heel counter 120 may be clipped into
protrusions and/or second recesses such as second re-
cess 118 of sole 110. In yet other examples, sole 110
may not provide any recess or protrusion at all.
[0080] Figs. 7A, 7B show heel counter 120 with seg-
ments 122a, 122b, 122b’, 122c, 122c’, 122d, 122d’, 122e
circumscribing openings 125a, 125b and 125c. Further-
more, heel counter 120 comprises a medial protrusion
128a, a lateral protrusion 128b and a rear protrusion
128c. Protrusions 128a, 128b and 128c are adapted to
protrude over corresponding upper walls, e.g., upper
walls 117a, 117b and 117c, or their rims, e.g., rims 116a,
116b and 116c such that the sit flush with them. In other
examples, heel counter 120 may comprise only one or
two protrusions. In other examples, it may comprise more
than three protrusions.
[0081] Heel counter 120 may generally be adapted
such that, when arranged on corresponding sole 110, its
contour facing the wearer’s foot extends upwards from
the sole in an essentially perpendicular manner (for ex-
ample, as shown in Fig. 7B, -portion of heel counter 120
extending above protrusion 128b) or at most in a manner
inclined towards the wearer’s foot. This may particularly
ensure that the heel counter does not interfere with the
interaction between the wearer’s foot and the sole. More
generally, heel counter 120 may be shaped such that its
contour (facing the wearer’s foot) extends closer towards
the inside of the shoe or at most remains at the same
distance as it extends upwards. In other words, the con-
tour (facing the wearer’s foot) may not comprise any in-
clination away from the inside of the shoe as the contour
extends upwards.
[0082] In some examples, protrusions such as protru-
sions 128a, 128b and/or 128c may not be adapted to
protrude over upper walls such as upper walls 117a, 117b
and/or 117c (or such protrusions may not be provided at
all) such that heel counter 120 is not arranged on upper
walls 117a, 117b, 117c. For example, they may rather
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be adapted to be received by one or more second re-
cesses and/or holes in one or more side surfaces of sole
110, cf. above. Vice versa, heel counter 120 may com-
prise one or more first recesses adapted to receive por-
tions, possibly protrusions, of sole 110, or side surfaces
thereof, respectively. More generally, heel counter 120,
for example one or more protrusions and/or first recesses
of heel counter 120, may be shaped to follow an outer
shape of sole 110 and portions thereof, such as side sur-
faces 113a, 113b and/or 113c, respectively. Further-
more, heel counter 120 may not comprise any sharp cor-
ners and/or edges as to avoid damaging sole 110, as
previously mentioned.

Claims

1. Shoe (100), in particular a sports shoe, comprising:

a. a sole (no), in particular a midsole, wherein
the sole (110) comprises a particle foam mate-
rial;
b. a heel counter (120);
c. wherein the heel counter (120) is not attached
to a top surface (112) of the sole (110).

2. Shoe (100) according to claim 1, wherein the particle
foam material comprises particles of at least one of
the following materials:

a. expanded thermoplastic polyurethane, eTPU;
b. expanded polyamide, ePA;
c. expanded polyether-block-amide, ePEBA;
d. expanded co-polyester.

3. Shoe (100) according to claim 1 or 2, wherein a me-
dial (113a), a lateral (113b) and/or a rear side surface
(113c) of the sole (110) comprises an upper wall
(117a, 117b, 117c) having a height with respect to
a central point of the top surface (112) of the sole
(110) located under the calcaneus corresponding to
the average diameter of at least two or more particles
of the particle foam material.

4. Shoe (100) according to claim 3, wherein the height
of the upper wall (117a, 117b, 117c) is different in
different side surfaces (113a, 113b, 113c) of the sole
(110).

5. Shoe (100) according to any of the preceding claims,
wherein the sole (110) comprises an outer shape
and wherein the heel counter (120) comprises at
least one protrusion and/or at least a first recess cor-
responding to the outer shape of the sole (100).

6. Shoe (100) according to any of the preceding claims,
wherein the heel counter (120) is attached to at least
one side surface (113a, 113b, 113c) of the sole (110).

7. Shoe (100) according to any of the preceding claims,
wherein at least one side surface (113a, 113b, 113c)
of the sole (110) comprises a second recess to re-
ceive, at least in part, the heel counter (120).

8. Shoe (100) according to any of the claims 6 or 7,
wherein the heel counter (120) is attached to the sole
(110) using at least one of: cementing, in-mold as-
sembly, welding by radiation.

9. Shoe (100) according to any of the preceding claims,
wherein the heel counter (120) is provided as a skel-
eton frame.

10. Shoe (100) according to claim 9, wherein the skele-
ton frame comprises a plurality of segments (122a,
122b, 122b’, 122c, 122c’, 122d, 122d’, 122e).

11. Shoe (100) according to claim 10, wherein at least
one of the segments comprises a first portion (123a,
123b, 123e) and a second portion (124a, 124b).

12. Shoe (100) according to claim 11, wherein the first
portion and the second portion differ in at least one
of their properties.

13. Shoe (100) according to claim 11 or 12, wherein the
first portion comprises a first material and the second
portion comprises a second material that differs from
the first material.

14. Shoe (100) according to any of the preceding claims,
wherein the heel counter (120) comprises a medial
portion (121a) and a lateral portion (121b) which dif-
fer.

Patentansprüche

1. Schuh (100), insbesondere Sportschuh, umfassend:

a. eine Sohle (110), insbesondere Mittelsohle,
wobei die Sohle (110) ein Partikelschaummate-
rial umfasst;
b. eine Fersenkappe (120);
c. wobei die Fersenkappe (120) nicht an einer
oberen Fläche (112) der Sohle (110) angebracht
ist.

2. Schuh (100) nach Anspruch 1, wobei das Partikel-
schaummaterial Partikel aus mindestens einem der
folgenden Materialien umfasst:

a. expandiertes thermoplastisches Polyurethan,
eTPU;
b. expandiertes Polyamid, ePA;
c. expandiertes Polyetherblockamid, ePEBA;
d. expandiertes Copolyester.
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3. Schuh (100) nach Anspruch 1 oder 2, wobei eine
mediale (113a), eine laterale (113b) und/oder eine
hintere Seitenfläche (113c) der Sohle (110) eine
obere Wand (117a, 117b, 117c) umfasst, die eine
Höhe in Bezug auf einen Mittelpunkt der oberen Flä-
che (112) der Sohle (110) aufweist, die sich unter
dem Fersenbein befindet, die dem durchschnittli-
chen Durchmesser von mindestens zwei oder mehr
Partikeln des Partikelschaummaterials entspricht.

4. Schuh (100) nach Anspruch 3, wobei die Höhe der
oberen Wand (117a, 117b, 117c) in verschiedenen
Seitenflächen (113a, 113b, 113c) der Sohle (110)
unterschiedlich ist.

5. Schuh (100) nach einem der vorhergehenden An-
sprüche, wobei die Sohle (110) eine äußere Form
umfasst und wobei die Fersenkappe (120) mindes-
tens einen Vorsprung und/oder mindestens eine ers-
te Aussparung umfasst, die der äußeren Form der
Sohle (100) entspricht.

6. Schuh (100) nach einem der vorhergehenden An-
sprüche, wobei die Fersenkappe (120) an mindes-
tens einer Seitenfläche (113a, 113b, 113c) der Sohle
(110) angebracht ist.

7. Schuh (100) nach einem der vorhergehenden An-
sprüche, wobei mindestens eine Seitenfläche (113a,
113b, 113c) der Sohle (110) eine zweite Aussparung
umfasst, um die Fersenkappe (120) mindestens teil-
weise aufzunehmen.

8. Schuh (100) nach einem der Ansprüche 6 oder 7,
wobei die Fersenkappe (120) unter Verwendung von
mindestens einem von Folgendem an der Sohle
(110) angebracht ist: Zementieren, In-Mold-Monta-
ge, Strahlungsschweißen.

9. Schuh (100) nach einem der vorhergehenden An-
sprüche, wobei die Fersenkappe (120) als ein Ske-
lettrahmen bereitgestellt ist.

10. Schuh (100) nach Anspruch 9, wobei der Skelettrah-
men eine Vielzahl von Segmenten (122a, 122b,
122b’, 122c, 122c’, 122d, 122d’, 122e) umfasst.

11. Schuh (100) nach Anspruch 10, wobei mindestens
eines der Segmente einen ersten Abschnitt (123a,
123b, 123e) und einen zweiten Abschnitt (124a,
124b) umfasst.

12. Schuh (100) nach Anspruch 11, wobei sich der erste
Abschnitt und der zweite Abschnitt in mindestens
einer ihrer Eigenschaften unterscheiden.

13. Schuh (100) nach Anspruch 11 oder 12, wobei der
erste Abschnitt ein erstes Material umfasst und der

zweite Abschnitt ein zweites Material umfasst, das
sich von dem ersten Material unterscheidet.

14. Schuh (100) nach einem der vorhergehenden An-
sprüche, wobei die Fersenkappe (120) einen medi-
alen Abschnitt (121a) und einen lateralen Abschnitt
(121b) umfasst, die sich unterscheiden.

Revendications

1. Chaussure (100), en particulier chaussure de sport,
comprenant :

a. une semelle (110), en particulier une semelle
intermédiaire, la semelle (110) comprenant un
matériau en mousse de particules ;
b. un contrefort (120) ;
c. dans laquelle le contrefort (120) n’est pas so-
lidarisé à une surface supérieure (112) de la se-
melle (110).

2. Chaussure (100) selon la revendication 1, dans la-
quelle le matériau en mousse de particules com-
prend des particules d’au moins l’un des matériaux
suivants :

a. polyuréthane thermoplastique expansé,
eTPU ;
b. polyamide expansé, ePA ;
c. polyéther bloc amide expansé, ePEBA ;
d. co-polyester expansé.

3. Chaussure (100) selon la revendication 1 ou 2, dans
laquelle une surface côté médiale (113a), latérale
(113b) et/ou arrière (113c) de la semelle comprend
une paroi supérieure (117a, 117b, 117c) avec, par
rapport à un point central de la surface de dessus
(112) de la semelle (110) située sous le calcaneum,
une hauteur correspondant au diamètre moyen d’au
moins deux ou plus particules du matériau en mous-
se de particules.

4. Chaussure (100) selon la revendication 3, dans la-
quelle la hauteur de la paroi supérieure (117a, 117b,
177c) est différente sur des surfaces latérales diffé-
rentes (113a, 113b, 113c) de la semelle (110).

5. Chaussure (100) selon l’une des revendications pré-
cédentes, dans laquelle la semelle (110) présente
une forme extérieure et dans laquelle le contrefort
(120) comprend au moins un relief et/ou au moins
un premier creux correspondant à la forme extérieu-
re de la semelle (100).

6. Chaussure (100) selon l’une des revendications pré-
cédentes, dans laquelle le contrefort (120) est soli-
darisé à au moins une surface latérale (113a, 113b,

21 22 



EP 3 649 881 B1

13

5

10

15

20

25

30

35

40

45

50

55

113c) de la semelle (110).

7. Chaussure (100) selon l’une des revendications pré-
cédentes, dans laquelle au moins une surface laté-
rale (113a, 113b, 113c) de la semelle (110) com-
prend un second creux destiné à recevoir au moins
en partie le contrefort (120).

8. Chaussure (100) selon l’une des revendications 6
ou 7, dans laquelle le contrefort (120) est solidarisé
à la semelle (110) à l’aide d’au moins l’un d’entre :
un collage, un montage dans le moule, un soudage
par rayonnements.

9. Chaussure (100) selon l’une des revendications pré-
cédentes, dans laquelle le contrefort (120) est muni
d’une armature squelette.

10. Chaussure (100) selon la revendication 9, dans la-
quelle l’armature squelette comprend une pluralité
de segments (122a, 122b, 122b’, 122c, 122c’, 122d,
122d’, 122e).

11. Chaussure (100) selon la revendication 10, dans la-
quelle au moins l’un des segments comprend une
première partie (123a, 123b, 123e) et une seconde
partie (124a, 124b).

12. Chaussure (100) selon la revendication 11, dans la-
quelle la première partie et la seconde partie diffèrent
par au moins l’une de leurs propriétés.

13. Chaussure (100) selon la revendication 11 ou 12,
dans laquelle la première partie comprend un pre-
mier matériau et la seconde partie comprend un se-
cond matériau qui diffère du premier matériau.

14. Chaussure (100) selon l’une des revendications pré-
cédentes, dans laquelle le contrefort (120) com-
prend une partie médiale (121a) et une partie latérale
(121b) qui diffèrent.
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