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Description

1. Technical field

[0001] The presentinvention relates to a sock, in par-
ticular to a soccer sock. Moreover, the present invention

also relates to a shoe, in particular a sports shoe.

2. Description of the prior art

[0002] Socks,in particular soccer socks, generally pro-
vide certain functionalities to a wearer of the socks, e.g.
they provide an interface between foot and shoe and also
protect the skin of the foot. Notably, socks may also sig-
nificantly contribute to increase the stability of the foot of
a wearer within the shoe.

[0003] One option to increase the stability of the foot
is to provide socks with gripping elements. Various socks
applied with gripping elements are known, for example
from US 2012/0058316 A1, US 2015/0275422 A1, US 7
748 240 B1, US 2005/0144703 A1, US 2004/0221371
A1, US 8 544 300 B2, EP 2 043 466 B1, WO 98/20758
A1 and DE 202 19 015 U1.

[0004] However, conventional socks applied with grip-
ping elements can create skin irritations, e.g. blisters, at
the portions where the gripping elements are arranged.
Moreover, they are not adapted to provide increased slip
resistance during movements with high pressure loads
as they occur in certain sports.

[0005] The company Teijin offers a synthetic fiber
available under the tradename Nanofront™ having a
thickness of about 700 nm. According to a press release
of this company (http://www.teijin.
com/news/2012/ebd120110_00.html), it is known to use
such fibers for the manufacture of socks, wherein the toe
area, the heel area and the cuff are free from such fibers.
Moreover, according to another press release of this
company (http://www.teijin.
com/news/2012/ebd120704_01.html), itis also known to
use such fibers also for insoles for running shoes and
shoelaces.

[0006] Furthermore, the company Nike also offers a
sock including nanofibers (http://news.nike.
com/news/grip-socks).

[0007] However, none of the socks of the prior art are
capable to sufficiently overcome the above difficulties.
As aresult, an excessive amount of slip of the foot inside
a shoe cannot be reliably avoided, which in turn may lead
to blisters and also to a lack of control of the foot move-
ments.

[0008] Therefore, the underlying problem of the
presentinvention is to at least partly overcome the above
mentioned deficiencies.

[0009] Further priorartis disclosed in US 2016 / 0 340
813 A1, EP 2 395 141 B1 and US 7 757 518 B2.
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3. Summary of the invention

[0010] The above mentioned problem is at least partly
solved by a sock according to the present invention. In
one embodiment, the sock comprises (a) at least one
first portion comprising a synthetic fiber having a diam-
eter of less than 1 um, (b) wherein one of the at least
one first portions is arranged at least partly in the heel
part of the sock and (c) wherein the at least one first
portion comprises more than 30%, preferably more than
50% and more preferably more than 80% of the surface
of the sock encompassing the foot.

[0011] Whereasin the prior art an improved slip resist-
ance of the foot within the shoe is provided by including
such fibers mainly in parts of the midfoot, the present
inventionis based on a different approach: Here, the sock
includes one or more first portions comprising such fibers
which are arranged at least partly in the heel part of the
sock. The inventors found out that the heel area of a foot
represents an importantinitial contact point for the move-
ment of a wearer. Stabilizing the foot against sliding
movements inside the shoe is therefore of primary im-
portance in this part of the shoe. Moreover, the inventors
also found out that a significant percentage of the surface
of the sock has to comprise such fibers in order to achieve
improved slipping properties. Therefore, the sock ac-
cording to an embodiment of the invention provides for
more than 30%, preferably more than 50%, more pref-
erably more than 80% of its surface a significantly in-
creased slip resistance. This features provides a stabili-
zation of the foot inside the shoe during extreme move-
ments such as acceleration, slowing down and lateral
movements. Moreover, as the slipping resistance is more
evenly distributed, there are no longer any point loads
on certain parts of a foot sliding inside the shoe. Thus,
the present invention reduces the risk of skin irritations,
such as blisters, and thus provides an improved protec-
tion for the wearer.

[0012] The diameterofsuchfibersisatleastsixty times
smaller than a human hair. Thus, the synthetic fibers
which may be woven into the material provide a much
higher surface compared to conventional fibers which
leads to the increased slip resistance. At the same time,
the use of such fibers does not significantly limit the pos-
sibilities to optimize the sock in the same manner as with
conventional fibers.

[0013] In one embodiment, the sock further comprises
at least one second portion without a synthetic fiber hav-
ing a diameter of less than 1 um. The inventors found
out that some areas of the foot have to be movable inside
the shoe, i.e. such areas might not need an increased
slip resistance in order to provide sufficient flexibility of
the foot in each direction during movements. For exam-
ple, if a wearer such as a soccer player is in a duel with
another soccer player, the sock may provide the sufficient
stability due to the increased slip resistance in the heel
area of the foot and may also provide the necessary flex-
ibility in other portions.
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[0014] In one embodiment, the sock further comprises
at least two first portions in the heel area and in the toe
area of a foot. In a more specific embodiment, a first
portion may be arranged in the toe area below the big
toe of a foot.

[0015] Such an arrangement of the first portions may
further increase the slip resistance of the foot inside the
shoe, in particular, as the toe area of the foot represents
another important contact point for the movement of a
wearer. The toe area is located at the furthest distance
from the heel area, i.e. improving the slip resistance in
these two areas may be sufficient to control any slip of
the foot inside the shoe.

[0016] Inone embodiment, the atleast one first portion
is arranged on the inner and outer surface of the sock.
Theinventors found out that the increased slip resistance
concept of the present invention may be applied to both
interfaces, namely between the foot and the sock and
between the sock and the shoe. Such an arrangement
of the first portions may provide even better stability.
[0017] In one embodiment, the sock further comprises
a shin part, wherein the shin part comprises at least one
first portion. Such a first portion in a shin part of the sock
may provide increased slip resistance and thus less
movement of any shin guards. This leads to a maximum
of protection for the wearer while simultaneously main-
taining a high wearing comfort.

[0018] In one embodiment, the sock further comprises
at least one first portion in the cuff part of the sock. If the
cuff part of the sock provides first portions with increased
slip resistance, an unnecessary slipping down of the sock
at the ankle or at the calve may be avoided.

[0019] In one embodiment, the synthetic fiber is incor-
porated into a yarn having a linear mass density of 100
- 200 dtex, preferably 120 - 180 dtex and most preferably
130 - 170 dtex. The inventors have found that such yarns
provide a good compromise between improved slip re-
sistance and stability as well as flexibility of the sock so
that it fits closely and tightly to the foot of the wearer.
[0020] Inone embodiment, the synthetic fiber is adapt-
ed to provide a greater friction force of the first portion
inside a sports shoe in wet state compared to a dry state.
Especially for sports applications where a wearer tends
to sweat and / or may be exposed to poor weather con-
ditions, this effect is enhanced as the intake of water may
positively contribute to the frictional force.

[0021] Moreover, the inventors found out that the new
concept of using such fibers to increase the slip resist-
ance of a foot inside a shoe may also be applied to a
shoe. According to another aspect of the invention, a
shoe, in particular a sports shoe, comprises at least one
first portion with a synthetic fiber having a diameter of
less than 1 um. As explained above, such fibers provide
an unprecedented possibility to increase the slip resist-
ance of the foot inside of a shoe or between the shoe
and anotheritem such as a ball. Combined with or without
a sock according to the invention, the wearer of such a
shoe may experience a highly improved stability of its
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footduringmovements. Moreover, the risk of blisters may
be further avoided or at least reduced with such a shoe,
which therefore positively contributes to the wearing
comfort.

[0022] Inone embodiment, the at least one first portion
is arranged at an inner side of the shoe. In a more specific
embodiment, the at least one first portion may be ar-
ranged in the heel part of the shoe. Moreover, the at least
one first portion may be arranged in the toe part of the
shoe. Furthermore, the at least one first portion may be
arranged in a part below the big toe.

[0023] All of these embodiments follow the same idea
of providing an increased slip resistance for a foot within
a shoe during movements. As explained above, the in-
ventors found out from measurements that the heel area
and toe area, in particular the area below the big toe,
represent points or areas with high pressure loads. A
stabilization here is especially effective. During certain
movements of wearers such as acceleration or slowing
down high shearing forces may occur. By providing first
portions in such areas of a shoe having increased grip-
ping properties, a significant improvement of the slip re-
sistance for the overall foot can be achieved.

[0024] Inone embodiment, the at least one first portion
is arranged on an upper of the shoe for example on the
inside of the upper. In a more specific embodiment, the
at least one first portion may be arranged on the inside
of a heel part of the upper. Furthermore, the at least one
first portion may alternatively or in addition also be ar-
ranged on the inside of a toe part of the upper.

[0025] The upper of a shoe covers a major part of the
surface of the interface between afootand ashoe. There-
fore, by providing the first portions on the inside of the
upper, the slip resistance of the foot is further increased.
As a result, a wearer of such a shoe might not have to
cord up tightly the upper without losing stability. It is even
conceivable to provide shoes with such first portions, e.
g. incorporating such fibers in the knitting process of the
upper, without laces as the frictional force alone may be
sufficient to provide stability for the foot.

[0026] Inone embodiment, the at least one first portion
is arranged on the inside of an instep area of the upper.
The inventors found out that such a shoe may provide
an increased control of the foot inside the shoe. For ex-
ample, many basic movements in soccer need the use
of the instep of the foot in order to pass exactly to team-
mates or to perform shoots.

[0027] Inone embodiment, the at least one first portion
is arranged on the outside of the upper. In a more specific
embodiment, the at least one first portion may be ar-
ranged on the outside of the instep area of the upper.
Such an embodiment provides not only the above men-
tioned advantages of an increased slip resistance and
control of the movements, but further provides control of
items contacted by the instep such as a ball. Forexample,
if one first portion is arranged on the outside of the instep,
a soccer player may be able to control better the ball for
shooting and passing. Moreover, due to the higher fric-
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tional forces on the surface of the upper of such an em-
bodiment, the soccer player can perform extraordinary
spinning shots.

[0028] Inone embodiment, the atleastone portion may
be arranged in a last of a board lasted shoe. Such an
embodiment provides an increased slip resistance, but
does not need an insole.

[0029] According to a further aspect, the present in-
vention relates to a sock, in particular a soccer sock, com-
prising a shin part, wherein the shin part comprises a
synthetic fiber having a diameter of less than 1 um.

4. Short description of the figures

[0030] Possible embodiments of the present invention
are further described in the following detailed description,
with reference to the following figures:

Fig. 1: presents a heat map of a foot sole with
averaged foot pressure load data;

Figs. 2A - 2D: present possible embodiments of a
soccer sock according to the present
invention; and

Fig. 3: presents a schematic view of a possi-

ble embodiment of a shoe according to
another aspect of the present inven-
tion.

5. Detailed description of possible embodiments

[0031] Possible embodiments and variations of the
present invention are described in the following with par-
ticular reference to a sock and a shoe. However, the con-
cept of the present invention may identically or similarly
be applied to any sports equipment such as functional
sportswear or pieces of sports equipment. For example,
providing such fibers on the surface of sports equipment
may also lead to improved gripping properties. Thus, for
wearable applications, e.g. a strap such as chest strap
with a sensor, for sports apparel, e.g. a waistband, in-
creased friction on the skin of a wearer may be provided
leading to a better fit. In a further example, better gripping
properties may be provided in one or more areas of a
glove which may be advantageous e.qg. for the following:
soccer such as for a goalkeeper or a throw-in of a field
player during cold weather conditions, rugby such as for
the field players for throwing, catching, holding the ball,
American Football such as for the quarterback to control
the ball or for the wide receiver to catch the ball, baseball
such as for the pitcher to throw the ball or the field players
to catch/throw the ball as well as to hold the bat, archery
such as for controlling the arrow, darts such as to provide
extra spin for throwing a dart, motorsports such as for
the driver or the pit crew, bicycling for holding the han-
dlebars, fencing such as for controlling the fencing weap-
on, kayaking or rowing such as for holding the paddle,
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riding such as for holding the reins, shooting such as for
controlling the weapon, golfing such as for holding the
golf club, surfing during cold conditions for stand-up be-
fore drop in the wave, sailing such as for holding the
wheel and / or the ropes and diving such as for holding
stuff, e.g. a camera, under water. In a further example,
the outer surface of a sports equipment such as a ball,
e.g. for soccer, rugby, American Football, basketball,
baseball etc. orthe surface of a piece of sports equipment
such as atennisracket, golfclub, baseball bat, badminton
racket, cricket bat, ice-hockey stick, hockey stick, squash
racket, table-tennis bat, etc. may be provided with such
fibers. In a further example, outdoor equipment such as
a backpack provided with certain grip areas comprising
such fibers may be advantageous to fix the backpack.
[0032] Moreover, for brevity only a limited number of
embodiments are described in the following. However,
the skilled person will recognize that the specific features
described with reference to these embodiments may be
modified and combined differently and that certain as-
pects of the specific embodiments may also be omitted.
Moreover, it is noted that the aspects described in the
subsequent detailed description may be combined with
aspects described in the above summary section.
[0033] Fig. 1 presents a heat map of a foot sole 100,
in particular of a right foot. The heat map of the foot sole
100 shows data of the averaged foot pressure loads
measured from four key football movements of twenty
players. As can be seen, the foot sole 100 comprises a
heel area 110, a midfoot area 120, a ball of the foot area
130 and a toe area 140. As a result of the heat map, the
heel area 110, the ball of the foot area 130 and the toe
area 140, in particular the area below the big toe, include
portions 150 which show the highest values for the av-
eraged foot pressure load. Therefore, embodiments of
the invention may provide increased slip resistance in
these portions in order to provide the above mentioned
advantages of the present invention.

[0034] Figs. 2A - 2D present embodiments of a soccer
sock 200 according to the present invention.

[0035] As canbe seen in Fig. 2A, the soccer sock 200
comprises afirst portion 210a comprising a synthetic fiber
having a diameter of less than 1 um (the fibers are too
small to be shown in this figure), wherein the first portion
210a is arranged at least partly in the heel part of the
soccer sock 200. Such fibers are available from a plurality
of manufactures, such as the company Teijin mentioned
above. The first portion 210a encompasses essentially
the whole heel part of the soccer sock 200. In addition,
the first portion 210a may encompass the ankle part and
/ or other parts of the soccer sock 200. Since the heel
area of a foot is rather rigid, it requires special support
and friction control for foot movements during sports such
as soccer. Alternatively, the first portion 210a may only
encompass the area below the heel part of the soccer
sock 200. Such an arrangement of the first portion 210a
may be used in order to achieve a selective adhesion of
the foot within a shoe, i.e. an arrangement, where other
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portions of the sock are allowed to slide within the shoe.
[0036] Moreover, the soccer sock 200 may further
comprise a second first portion 210b which is arranged
in the ball of the foot part and in the toe part of the soccer
sock 200. In summary, the first portions 210a and 210b
may comprise approx. 30% of the outer surface of the
sock 200 in order to provide sufficient gripping properties
for the wearer. As shown in Fig. 1, the highest values for
the averaged foot pressure load appear in the corre-
sponding areas of the foot. Therefore, providing the
above-mentioned increased gripping properties of the
fibers in the heel, the ball and the toe part allows to
achieve a significant improved slip resistance. This may
maximize the performance of a soccer player during
training and / or gaming situations as the soccer player
has more stability and a better pressure transmission
from the foot to the shoe.

[0037] In one embodiment, the synthetic fibers may be
made from a plastic material such as polyester. It is also
conceivable that any other appropriate material may be
used, which are generally well-known to the skilled per-
son.

[0038] The soccer sock 200 may further comprise a
second portion 220 without a synthetic fiber having a di-
ameter of less than 1 pum. As mentioned above, certain
parts of the soccer sock 200 such as e.g. an upper side
of an instep part may be designed to provide less slip
resistance in order to be movable and thus to provide a
desired flexibility of the foot inside the shoe. It is also
conceivable that the first portions 210a, 210b may com-
prise different thicknesses. Such different thicknesses
may be helpful in order to provide a tight fit of the soccer
sock 200 over the surface of the foot of the wearer. More-
over, in some areas such as the toe area where a soccer
player contacts the ball, a thicker portion may provide a
certain cushioning in order to protect the toe area of the
soccer player and to may prevent injuries. In addition to
a varying thickness within the first portions, it is also pos-
sible that one of the first portions and the second portion
may comprise different thicknesses leading to the similar
advantages.

[0039] In the embodiment of Fig. 2A, the first portions
210a, 210b may be arranged on the inner and outer sur-
face of the soccer sock 200. As explained above, such
an arrangement of the fibers between the foot and the
soccer sock 200 as well as between the soccer sock 200
and the shoe may provide a further increased slip resist-
ance and therefore an even better stability of the foot
inside the shoe.

[0040] The soccer sock 200 may further comprise a
shin portion which may also include a first portion (not
shown in Fig. 2A). As explained above, many soccer play-
ers wear shin guards. By providing a first portion in the
shin part, especially below the knee of a wearer, the shin
guards may be more reliably positioned. This leads to an
improved wearing comfort, as the soccer sock 200 may
be prevented from slipping down. Moreover, the risk of
losing a shin guard and thus protection is reduced. It is
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also conceivable that a first portion may extend around
the whole shin portion of a soccer sock according to the
invention which may further strengthen the above men-
tioned advantages.

[0041] Inthe embodiment of Fig. 2A, the synthetic fib-
ers may be adapted to provide a greater friction force of
the first portions 210a, 210b inside a sports shoe in wet
state compared to a dry state. The nano-scale uneven-
ness of such fibers may provide a bigger surface of the
surface of the soccer sock 200 which may generate great-
er frictional force. If a soccer player sweats or may be
exposed to poor weather conditions, this effect is en-
hanced as the intake of water may generate additional
frictional forces. In other words, the water may perform
like an adhesive between the soccer sock 200 and the
footas wellas betweenthe soccer sock 200 and the shoe.
[0042] Fig. 2B presents a further embodiment. Here,
the soccer sock 200 comprises one first portion 210a in
the heel part, one first portion 210b in the toe part and
finally a third first portion 210c in the midfoot part of the
soccer sock 200. Moreover, the soccer sock 200 also
comprises two second portions 220 between the first por-
tions 210a, 210b and 210c. In summary, the first portions
210a, 210b and 210c may comprise approx. 50% of the
surface of the sock 200. Such an arrangement of the
fibers with increased gripping properties may be suitable
for spring movements, where a high amount of longitu-
dinal slip resistance is needed.

[0043] As canbeseenin Fig. 2C, the soccer sock 200
of another embodiment comprises one first portion 210
which encompasses entirely the whole foot sole, e.g.
more than 80% of the surface of the sock 200. Moreover,
the soccer sock 200 also comprises one second portion
220. Such an arrangement of the first portion 210 may
provide the maximal possible slip resistance for the pres-
sure transmission over the foot sole of a soccer player.
For any movement of the soccer player in any direction,
such a soccer sock 200 may provide a high slip resist-
ance.

[0044] Fig. 2D presents a front and rear view of a fur-
ther embodiment. Here, the soccer sock 200 comprises
in the part of the sock encompassing the foot one first
portion 210 which extends from the toe part along the
sole part, i.e. along the lower surface of the midfoot part,
to the heel part of the soccer sock 200. Moreover, the
first portion 210 may also extend from the heel part along
the Achilles tendon part. In addition, the first portion may
also extend in a portion of the sock encompassing the
lower part of the leg. For example, it can be seen in Fig.
2D that the upper end of the soccer sock 200 with its first
portion 210 may encompass the entire lower calve part.
Furthermore, the soccer sock 200 also comprises one
second portion 220 without a synthetic fiber having a di-
ameter of less than 1 wm which covers the upper surface
of the midfoot part. Such an arrangement of the first por-
tion 210 may provide increased stability of the foot inside
a sports shoe such as shoe 300 as mentioned below.
Therefore, possible injuries in the heel part such as ankle
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injuries or Achilles tendon injuries may be prevented due
to the increased stability.

[0045] Fig. 3 presents a schematic view of a possible
embodiment of a shoe 300, in particular a soccer shoe,
according to another aspect of the present invention. The
soccer shoe 300 comprises an upper 310 and a first por-
tion 320a comprising a synthetic fiber having a diameter
of less than 1 um. The first portion 320a is arranged on
the outside of the instep area of the upper 310. As ex-
plained above, such an arrangement of the fibers with
increased gripping properties may provide an increased
slip resistance and control of the movements on the one
side. For example, it may allow to better control sports
equipment such as a ball, e.g. a soccer ball. Other types
of sports shoes may benefit as well from such a first por-
tion 320a on the outside of the upper 310, for example
shoes for climbing, where the first portion increases the
slip resistance of the outsoles of shoes on a rock.
[0046] As canbe seenin cross section A - A, the shoe
300 may comprise a further first portion 320b arranged
in the toe part of an insole 315 of the shoe 300, in par-
ticular in a part below the big toe. Moreover, the first por-
tion 320b is also arranged in the toe part of the upper
310. Similar considerations concerning the increased slip
resistance of the soccer sock 200 may apply to the shoe
300. The thin fibers with their enhanced surface provide
more frictional forces and thus avoid an undesirable slip-
ping of the foot inside the shoe.

[0047] In the embodiment of Fig. 3, cross section B -
B shows that the shoe 300 may further comprise a first
portion 320c arranged in the midfoot area of the insole
315 of the shoe 300. In accordance with Fig. 2C, the
midfoot area might be supported by increased gripping
properties of the fibers in order to provide sufficient fric-
tional force for acceleration of a soccer player.

[0048] As can be seen in cross section C - C, the shoe
300 may comprise two first portions 320d arranged on
the inside of a heel part of the upper 310 and one first
portion 320c in the heel part of the insole 315 of the shoe
300. The aforementioned advantages of a stabilization
do also apply for the heel part of the soccer player’s foot.
Moreover, possible injuries in the heel part such as ankle
injuries may be prevented due to the increased stability
of the foot inside the shoe 300. Itis also conceivable that
such a shoe provides first portions 320b, 320c and 320d
which may enable barefoot playing, e.g. for soccer, and
/ or barefoot performing sports such as running. Moreo-
ver, during kicking motions and / or sprinting motions,
the improved stabilization of a wearer’s foot may help the
wearer to improve its performance. Furthermore, the fib-
ers may be woven in a special direction, e.g. along the
direction form the heel part to the toe part of a foot, in
order to better fix the foot in that direction. It is also pos-
sible that by providing the improved gripping properties
there may be no need any more for special sockliners as
the foot may be stabilized sufficiently.

[0049] Finally, it is noted that a combination of the de-
scribed sock and the described shoe is also conceivable.
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The present invention therefore also covers their combi-
nation, wherein the distribution of the first portions in the
sock and the shoe may be specifically adapted to corre-
spond and / or to be complementary in order to provide
a maximum slip resistance.

[0050] In the following, further embodiments are de-
scribed to facilitate the understanding of the invention:

1. Sock, in particular a soccer sock, comprising:

a. atleastone first portion comprising a synthetic
fiber having a diameter of less than 1 um,

b. wherein one of the at least one first portions
is arranged at least partly in the heel part of the
sock, and

c.whereinthe atleast onefirstportion comprises
more than 30%, preferably more than 50% and
more preferably more than 80% of the surface
of the sock encompassing the foot.

2. Sock according to embodiment 1, further compris-
ing at least one second portion without a synthetic
fiber having a diameter of less than 1 pum.

3. Sock according to one of the preceding embodi-
ments 1 or 2, further comprising at least two first
portions in the heel area and in the toe area of a foot.
4. Sock according to the preceding embodiment 3,
wherein a first portion is arranged in the toe area
below the big toe of a foot.

5. Sock according to one of the preceding embodi-
ments 1 - 4, wherein the at least one first portion is
arranged on the inner and outer surface of the sock.
6. Sock according to one of the preceding embodi-
ments 1 - 5, further comprising a shin part, wherein
the shin part comprises at least one first portion.

7. Sock according to one of the preceding embodi-
ments 1 - 6, further comprising at least one first por-
tion in the cuff part of the sock.

8. Sock according to one of the preceding embodi-
ments 1 - 7, wherein the synthetic fiber is incorpo-
rated into a yarn having a linear mass density of 100
- 200 dtex, preferably 120 - 180 dtex and most pref-
erably 130 - 170 dtex.

9. Sock according to one of the preceding embodi-
ments 1 - 8, wherein the synthetic fiber is adapted
to provide a greater friction force of the first portion
inside a sports shoe in a wet state compared to a
dry state.

10. Shoe, in particular sports shoe, comprising at
least one first portion with a synthetic fiber having a
diameter of less than 1 pum.

11. Shoe according to the preceding embodiment
10, wherein the at least one first portion is arranged
on an inner side of the shoe.

12. Shoe according to one of the preceding embod-
iments 10 or 11, wherein the at least one first portion
is arranged on an upper of the shoe.

13. Shoe according to the preceding embodiment
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12, wherein the at least one first portion is arranged
on the inside of the upper.

14. Shoe according to the preceding embodiment
13, wherein at least one first portion is arranged on
the inside of a heel part of the upper.

15. Shoe according to one of the preceding embod-
iments 13 or 14, wherein the at least one first portion
is arranged on the inside of a toe part of the upper.
16. Shoe according to one of the preceding embod-
iments 13 - 15, wherein the at least one first portion
is arranged on the inside of an instep area of the
upper.

17. Shoe according to the preceding embodiment
12, wherein the at least one first portion is arranged
on the outside of the upper.

18. Shoe according to the preceding embodiment
17, wherein the at least one first portion is arranged
on the outside of the instep area of the upper.

19. Shoe according to the preceding embodiment
11, wherein at least one first portion is arranged in
a last of a board lasted shoe.

20. Sock, in particular a soccer sock, comprising a
shin part, wherein the shin part comprises a synthetic
fiber having a diameter of less than 1 um.

Claims

Sock (200), in particular a soccer sock, comprising:

a. at least one first portion (210a; 210b; 210c)
comprising a synthetic fiber having a diameter
of less than 1 um,

b. wherein one of the at least one first portions
(210a; 210b; 210c) is arranged at least partly in
the heel part of the sock (200), and

c. wherein the at least one first portion (210a;
210b; 210c) comprises more than 30%, prefer-
ably more than 50% and more preferably more
than 80% of the surface of the sock (200) en-
compassing the foot.

Sock (200) according to claim 1, further comprising
at least one second portion (220) without a synthetic
fiber having a diameter of less than 1 um.

Sock (200) according to one of the preceding claims
1 or 2, further comprising at least two first portions
(210a; 210b; 210c) in the heel area (110) and in the
toe area (140) of a foot (100).

Sock (200) according to the preceding claim 3,
wherein afirst portion (210a; 210b; 210c) is arranged
in the toe area (140) below the big toe of a foot (100).

Sock (200) according to one of the preceding claims
1 - 4, wherein the at least one first portion (210a;
210b; 210c) is arranged on the inner and outer sur-
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face of the sock (200).

Sock (200) according to one of the preceding claims
1 -5, further comprising a shin part, wherein the shin
part comprises at least one first portion (210a; 210b;
210c).

Sock (200) according to one of the preceding claims
1 - 6, further comprising at least one first portion
(210a; 210b; 210c) in the cuff part of the sock (200).

Sock (200) according to one of the preceding claims
1 -7, wherein the synthetic fiber is incorporated into
ayarn having alinear mass density of 100 - 200 dtex,
preferably 120 - 180 dtex and most preferably 130 -
170 dtex.

Sock (200) according to one of the preceding claims
1- 8, wherein the synthetic fiber is adapted to provide
a greater friction force of thefirst portion (210a; 210b;
210c) inside a sports shoe in a wet state compared
to a dry state.

Shoe (300), in particular sports shoe, comprising at
least one first portion (320a; 320b; 320c; 320d) with
a synthetic fiber having a diameter of less than 1 um.

Shoe (300) according to the preceding claim 10,
wherein the at least one first portion (320b; 320c;
320d) is arranged on an inner side of the shoe (300).

Shoe (300) according to one of the preceding claims
10 or 11, wherein the at least one first portion (320a;
320b; 320d) is arranged on an upper (310) of the
shoe (300).

Shoe (300) according to the preceding claim 12,
wherein the at least one first portion (320d) is ar-
ranged on the inside of the upper (310).

Shoe (300) according to the preceding claim 13,
wherein at least one first portion (320d) is arranged
on the inside of a heel part of the upper (310).

Shoe (300) according to one of the preceding claims
13 or 14, wherein the at least one first portion (320b)
is arranged on the inside of a toe part of the upper
(310).
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FIG 2A
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