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Description

FIELD

[0001] The present disclosure relates to footwear and,
more particularly, relates to an article of footwear with a
flex groove sole assembly and a biasing structure.

BACKGROUND

[0002] Articles of footwear usually (DE 55 619 C) in-
clude an upper and a sole assembly. The upper can in-
clude sections of thin material, straps, laces, and the like
for covering the wearer’s foot and securing the footwear
to the wearer. The sole assembly can include an outsole
that is typically a unitary piece of relatively durable, high-
friction material that provides traction for the footwear.
Also, the sole assembly can include a midsole including
foam, fluid filled bladder(s), etc. for providing cushioned
support for the wearer.
[0003] The sole assembly can resiliently deform in re-
sponse to loads from the wearer. For instance, walking
or running can cause the sole assembly to resiliently flex
and bend to thereby maintain sufficient surface contact
with the ground. The sole assembly can also resiliently
deflect in a direction perpendicular to the ground in order
to absorb weight loads, thereby cushioning the wearer
and providing greater comfort.
[0004] In some cases, the sole assembly can include
deep grooves (e.g., "flex grooves") or sipes that separate
the sole assembly into discrete sole elements and that
increase the flexibility of the sole assembly for improved
performance. More specifically, the midsole can include
one or more grooves with substantially V-shaped cross
sections, and the depth of the groove can extend through
the majority and/or all of the thickness of the midsole.
(See e.g., U.S. Patent No. 4,562,651, issued Jan 7, 1986
to Frederick, et al., U.S. Patent No. 6,055,746, issued
May 2, 2000 to Lyden et al., U.S. Patent No. 6,990,755,
issued January 31, 2006 to Hatfield et al., U.S. Patent
No. 7,171,767, issued February 6, 2007 to Hatfield et al.,
U.S. Patent No. 7,290,357, issued November 6, 2007 to
McDonald et al., U.S. Patent No. 7,392,605, issued July
1, 2008 to Hatfield et al., and U.S. Patent 7,607,241, is-
sued October 27, 2009 to McDonald et al.) As such, the
sole assembly can readily flex and bend about the flex
groove, allowing the sole assembly to better conform to
the wearer’s foot, facilitate flexing during movement of
the foot, and the like.
[0005] Although conventional sole assemblies have
been adequate for their intended purposes, they do suffer
from certain disadvantages. For instance, the resiliency
and/or flexibility of the midsole may not be suitable for a
wide range of activities. More specifically, the midsole
may be relatively stiff, and as such, the footwear may be
suitable for walking; however, this same midsole might
be too stiff for playing tennis, running, or other activities.
Accordingly, the usefulness of the footwear may be

somewhat limited. On the other hand, the midsole may
be highly flexible to be useful for running, playing tennis,
and the like; however, this same midsole might be too
flexible for other activities in which a stiffer sole provides
greater comfort.
[0006] Additionally, the sole assembly can wear over
time. As such, the midsole may lose resiliency, and the
sole assembly may grow more flexible over time, which
can be unwanted and undesirable. As a result, the useful
life of the footwear may be prematurely shortened. Also,
the midsole may develop a curvature over time such that
the toe area of the footwear curves upward away from
the ground, and the footwear may be less aesthetically
pleasing as a result.

SUMMARY

[0007] An article of footwear not belonging to the in-
vention is disclosed that includes an upper and a sole
assembly that is operably coupled to the upper. The sole
assembly includes a first portion and a second portion
that are separated by a groove. Also, the article of foot-
wear includes a biasing structure that is elongate and
nonextendable. The biasing structure is operably cou-
pled to the sole assembly to bias the first and second
portions of the sole assembly generally toward each oth-
er.
[0008] An article of footwear not belonging to the in-
vention is also disclosed that includes an upper and a
sole assembly that is operably coupled to the upper. The
sole assembly includes a first portion and a second por-
tion. Furthermore, the article of footwear includes a bi-
asing structure that includes a first end, a second end,
and a middle portion disposed between the first and sec-
ond ends. The middle portion extends through the sole
assembly, and the first and second ends extend out of
the sole assembly. The biasing structure biases the first
and second portions of the sole assembly generally to-
ward each other.
[0009] Still further, an article of footwear not belonging
to the invention is disclosed that includes an upper and
a sole assembly that is operably coupled to the upper.
The sole assembly includes a groove that separates the
sole assembly into first and second portions. The article
of footwear also includes a biasing structure that is elon-
gate, and the biasing structure includes an end and a
middle portion extending across and within the groove
through the sole assembly. Moreover, the article of foot-
wear includes an adjustment device operably coupled to
the end to selectively adjust a tension within the biasing
structure to selectively adjust biasing of the first and sec-
ond portions of the sole assembly generally toward each
other.
[0010] An article of footwear being the invention is dis-
closed that comprises the features of Claim 1 and among
other includes an upper and a sole assembly that is op-
erably coupled to the upper. The sole assembly includes
an outsole, a midsole, and a groove that separates the
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sole assembly into first and second portions. The groove
extends in a depth direction through the outsole and at
least a portion of the midsole. The article of footwear also
includes a first reinforcing tube that is fixedly disposed
within the first portion of the sole assembly. The first re-
inforcing tube includes a projected end with a curvature.
The footwear also includes a second reinforcing tube that
is fixedly disposed within the second portion of the sole
assembly. The second reinforcing tube includes a re-
cessed end with a curvature that corresponds with the
curvature of the projected end, and the recessed end is
operable to receive the projected end. Additionally, the
footwear includes an anchoring projection fixed to one
of the first and second reinforcing tubes to fixedly secure
the one of the first and second reinforcing tubes to the
sole assembly. The footwear further includes an elon-
gate, nonextendable cord that includes a first end, a sec-
ond end, and a middle portion disposed between the first
and second ends. The middle portion is moveably re-
ceived within the first and second reinforcing tubes, the
middle portion extends between the first and second por-
tions, and the middle portion extends through the first
and second portions of the sole assembly. Also, the mid-
dle portion extends across and within the groove. The
first and second ends extend out of the sole assembly.
The middle portion extends in both an anterior/posterior
direction and a medial/lateral direction through the sole
assembly. Also, the footwear includes an adjustment de-
vice operably coupled to at least one of the first and sec-
ond ends. The cord biases the first and second portions
of the sole assembly generally toward each other. The
adjustment device includes a spool that selectively
spools and unspools the at least one of the first and sec-
ond ends to selectively adjust a tension within the cord
to selectively adjust biasing of the first and second por-
tions of the sole assembly generally toward each other.
[0011] This section provides a general summary of the
disclosure, and is not a comprehensive disclosure of its
full scope or all of its features. Further areas of applica-
bility will become apparent from the description provided
herein. The description and specific examples in this
summary are intended for purposes of illustration only
and are not intended to limit the scope of the invention
defined by the appended claim.

DRAWINGS

[0012] The drawings described herein are for illustra-
tive purposes only of selected embodiments and not all
possible implementations, and are not intended to limit
the scope of the present disclosure.

FIG. 1 is a perspective view of an article of footwear
according to various exemplary embodiments of the
present disclosure;
FIG. 2 is a side view and partial section view of the
article of footwear of FIG. 1;
FIG. 3 is a bottom view of the article of footwear of

FIG. 1;
FIG. 4 is a side view of the article of footwear of FIG.
1;
FIG. 5 is a rear view of the article of footwear;
FIGS. 6-11 are perspective views of the article of
footwear according to various other exemplary em-
bodiments of the present disclosure;
FIG. 12 is a cross sectional view of a portion of the
article of footwear according to another exemplary
embodiment of the present disclosure;
FIG. 13 is a bottom view of the article of footwear
according to another exemplary embodiment of the
present disclosure; and
FIG. 14 is a cross sectional view of a portion of the
article of footwear according to another exemplary
embodiment of the present disclosure.

[0013] Corresponding reference numerals indicate
corresponding parts throughout the several views of the
drawings.

DETAILED DESCRIPTION

[0014] Example embodiments will now be described
more fully with reference to the accompanying drawings.
[0015] Referring initially to FIGS. 1-4, an exemplary
embodiment of an article of footwear 10 is illustrated ac-
cording to various teachings of the present disclosure.
Generally, the article of footwear 10 includes an upper
12 and a sole assembly 13. The sole assembly 13 is
operatively coupled to the upper 12 and can include an
outsole 14 and a midsole 16. Although the article of foot-
wear 10 is illustrated as an athletic shoe, it will be appre-
ciated that the footwear 10 could be a boot, a sandal, or
any other type without departing from the scope of the
invention defined in the appended claims.
[0016] In some embodiments, the upper 12 can include
various thin sheets of material that partially overlap each
other and that are operably secured to each other, for
example, by stitching, adhesives, and the like. The upper
12 can also include a fastening structure, such as laces,
buckles, pile tape, and/or other features for tightly secur-
ing the upper 12 to the wearer’s foot. It will also be ap-
preciated that the upper 12 can include various decora-
tive features for aesthetically enhancing the footwear 10.
[0017] Also, the outsole 14 can include a layer of high-
friction material for providing traction. The outsole 14 can
define a ground-engaging surface 15. The ground-en-
gaging surface 15 can include a predetermined pattern
of ridges, recesses, bumps, and the like for further in-
creasing traction. The outsole 14 can be secured to the
midsole 16 and/or the upper 12 in any suitable fashion,
such as adhesives. In other embodiments, the outsole
14 includes a plurality of individual pads that are attached
to the midsole 16 such that both the outsole 14 and mid-
sole cooperate to define the ground-engaging surface
15. In this latter embodiment, the individual pads of the
outsole 14 can be disposed at locations that are prone
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to increased wear.
[0018] Moreover, the midsole 16 can be coupled to and
disposed between the upper 12 and the outsole 14. The
midsole 16 can include a flexible, resilient foam material
that is disposed between the outsole 14 and the upper
12. The midsole 16 can also include one or more em-
bedded, fluid-filled bladders (not shown). Accordingly,
the midsole 16 can provide substantial cushioning for the
wearer.
[0019] The sole assembly 13 can include one or more
grooves 18 that increase the flexibility of the sole assem-
bly 13. More specifically, each groove 18 can separate
the sole assembly 13 into separate, distinct portions 19a,
19b, and the portions 19a, 19b are able to move relative
to each other due to the respective groove(s) 18 there-
between. The term "groove", herein, will be understood
to include grooves, sipes, slits, channels, openings, pas-
sages, and the like, regardless of the method of manu-
facture (e.g., molded into the sole assembly 13, cut into
the sole assembly 13, etc.).
[0020] The grooves 18 can incorporate one or more
features of a flex groove or sipe pattern of the type dis-
closed in U.S. Patent No. 4,562,651, issued Jan 7, 1986
to Frederick, et al., U.S. Patent No. 6,055,746, issued
May 2, 2000 to Lyden et al., U.S. Patent No. 6,990,755,
issued January 31, 2006 to Hatfield et al., U.S. Patent
No. 7,171,767, issued February 6, 2007 to Hatfield et al.,
U.S. Patent No. 7,290,357, issued November 6, 2007 to
McDonald et al., U.S. Patent No. 7,392,605, issued July
1, 2008 to Hatfield et al., and U.S. Patent 7,607,241, is-
sued October 27, 2009 to McDonald et al.. However, it
will be appreciated that the grooves 18 can have any
suitable geometry and can be disposed at any suitable
location on the footwear 10.
[0021] The grooves 18 can each extend through the
sole assembly 13 in a depth direction generally perpen-
dicular to the ground-engaging surface 15 as shown in
FIGS. 1, 2, and 4. The grooves 18 can have any suitable
depth within the sole assembly 13, and the depth direc-
tion of the grooves 18 can be at a positive, acute angle
relative to the ground-engaging surface 15. The grooves
18 can be open at the ground-engaging surface 15; how-
ever, it will be appreciated that the grooves 18 can be
closed at the ground-engaging surface 15. Also, one or
more of the grooves 18 can extend entirely through the
outsole 14 and partially through the midsole 16 (e.g.,
through the majority of the midsole 16). In some embod-
iments, the grooves 18 can extend only through the mid-
sole 15. In addition, the depth of the grooves 18 can vary
throughout the sole assembly 13.
[0022] Furthermore, the grooves 18 can each be axi-
ally straight, the grooves 18 can be substantially parallel
to each other, and the longitudinal axis of the grooves 18
can extend substantially perpendicular to a longitudinal
axis X of the footwear. The grooves 18 can be spaced
apart at any suitable distance. It will be appreciated that
the grooves 18 can each have a longitudinal axis that
extends in any suitable direction. For instance, the

grooves 18 can extend parallel or at an acute angle rel-
ative to the axis X. Moreover, it will be appreciated that
the grooves 18 can each have a non-linear axis. For in-
stance, one or more of the grooves 18 can have a curved
or wavy (e.g., generally sinusoidal) longitudinal axis. In
addition, the grooves 18 can be continuous (e.g., ring-
shaped).
[0023] Moreover, as shown in FIGS. 1, 2, and 4, the
grooves 18 can each have a substantially V-shaped
cross section and can have a relatively small width when
the sole assembly 13 is at rest (FIG. 2).In some embod-
iments, the width of the grooves 18 can be so small that
the first and second portions 19a, 19b abut at least par-
tially against each other when the sole assembly 13 is at
rest. When the sole assembly 13 is flexed (FIG. 4), the
width of the grooves 18 increases, and the portions 19a,
19b move away from each other as will be discussed.
[0024] It will be appreciated that the article of footwear
10 can include any suitable number of grooves 18 on any
suitable location of the sole assembly 13. Moreover, the
sole assembly 13 may not include any grooves 18, and
the article of footwear 10 would remain within scope of
the invention defined in the appended claims.
[0025] Additionally, it will be appreciated that the
grooves 18 can substantially increase flexibility of the
sole assembly 13. For instance, the grooves 18 can allow
the portions 19a, 19b to hingeably rotate about the re-
spective longitudinal axis of the respective groove 18 for
increased flexibility of the sole assembly 13. Further-
more, in some embodiments, the location of the grooves
18 can correspond to natural, anatomical points of flexure
of the wearer’s foot. As such, the grooves 18 can promote
natural flexure of the wearer’s foot for greater comfort
and performance.
[0026] Furthermore, the article of footwear 10 can in-
clude a biasing structure 20. The biasing structure can
bias the portions 19a, 19b of the sole assembly 13 toward
each other in a manner to be described in greater detail
below. More specifically, the tension in the biasing struc-
ture 20 can affect (i.e., limit) the stiffness and flexibility
of the sole assembly 13 as will be discussed.
[0027] The biasing structure 20 can be a resiliently ex-
tendable, flexible, and elastic elongate cord. The biasing
structure 20 can also include woven elastic strands, such
as a bungee cord. However, it will be appreciated that
the biasing structure 20 can be nonextendable and non-
resilient, such as a braided metallic cord, thread, or wire.
In still other embodiments, the biasing structure 20 can
include portions that are resiliently extendable and other
portions that are nonextendable. For instance, the bias-
ing structure 20 can include a relatively resiliently extend-
able portion at a first longitudinal location along its axis
and another relatively nonextendable portion at a second
longitudinal location along its axis. The biasing structure
20 can be bendable so as to be routed along any suitable
location on the footwear 10. It will be appreciated that
the biasing structure 10 can have any suitable shape and
can include any suitable material.
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[0028] The biasing structure 20 can include a first end
22 and a second end 24 (FIG. 3). The biasing structure
20 can further include a middle portion 26 that extends
between the first and second ends 22, 24. The middle
portion 26 can extend through and can be operably cou-
pled to the sole assembly 13, and the first and second
ends 22, 24 can extend out of a posterior portion 28 of
the sole assembly 13 to be operably secured to the upper
12 and/or the sole assembly 13. More specifically, the
middle portion 26 can extend through the midsole 16,
through an elongate passage 29 defined therein. As
such, the middle portion 26 can be enclosed and con-
tained within the passage 29 and directly coupled to the
midsole 16. The elongate passage 29 and the middle
portion 26 can have similar dimensions such that the mid-
dle portion 26 fits snugly within the passage 29.
[0029] Also, the sole assembly 13 can include one or
more reinforcing tubes 40a, 40b, 40c as shown in FIG.
2. The reinforcing tubes 40a, 40b, 40c can be made out
of polymeric tubing. The reinforcing tubes 40a, 40b, 40c
can extend through the midsole 16 and can be fixed
thereto. For instance, the reinforcing tubes 40a, 40b, 40c
can be fixedly embedded within the midsole 16 via a
molding process. The reinforcing tubes 40a, 40b, 40c
may or may not extend across the grooves 18. For in-
stance, as shown in the exemplary embodiment shown
in FIG. 2, reinforcing tube 40a can be embedded within
the first portion 19a of the sole assembly 13, and the
reinforcing tube 40b can be embedded within the second
portion 19b of the sole assembly 13. The biasing structure
20 can extend across and within the groove 18 and can
be received in each of the tubes 40a, 40b. Accordingly,
the tubes 40a, 40b can define the passage 29 through
which the biasing structure 20 is threaded. The tube 40c
and any additional tubes can similarly receive other axial
portions of the biasing structure 20 in order to operably
secure the biasing structure 20 to the sole assembly 13.
It will be understood that the footwear 10 can include any
number of tubes 40a, 40b, 40c along the axial length of
the biasing structure 20. Moreover, it will be appreciated
that the footwear 10 can include a single, continuous re-
inforcing tube 40a that extends continously along the ma-
jority of the axial length of the biasing structure 20.
[0030] As such, the reinforcing tubes 40a, 40b, 40c
can reinforce the material of the midsole 16, thereby in-
hibiting wear of the sole assembly 13 otherwise caused
by friction between the biasing structure 20 and the ma-
terial of the midsole 16. Also, the biasing structure 20
can be loosely and/or slidably received within the rein-
forcing tubes 40a, 40b, 40c such that the biasing structure
20 can move within the reinforcing tubes 40a, 40b, 40c
when tension in the biasing structure 20 is adjusted as
described in greater detail below. Furthermore, the co-
efficients of friction can be relatively low between the bi-
asing structure 20 and the reinforcing tubes 40a, 40b,
40c such that the biasing structure 20 can slide in the
tubes 40a, 40b, 40c with relatively little resistance. In
addition, the tubes 40a, 40b, 40c can distribute forces

from the biasing structure 20 across a wider surface area
of the midsole 16 such that the midsole 16 is less likely
to be cut by the biasing structure 20.
[0031] It will be appreciated that in some embodiments,
the biasing structure 20 is fixed directly to the material of
the sole assembly 13 (e.g., via adhesives, via a molding
process, and the like).
[0032] In the exemplary embodiment of FIGS. 1-4, the
middle portion 26 of the biasing structure 20 can extend
axially from the posterior portion 28 toward an anterior
portion 30, and the middle portion 26 (and the passage
29) can have an approximately one hundred eighty de-
gree (180°) turn adjacent the anterior portion 30 to curve
back toward the posterior portion 28. The middle portion
26 can turn back toward the posterior portion 28 at any
suitable radius. As such, both first and second ends 22,
24 can extend out of the posterior portion 28 and can be
spaced apart from each other on opposite sides of the
axis X. However, it will be appreciated that the biasing
structure 20 can extend through any portion of the sole
assembly 13 or any other portion of the footwear. Also,
it will be appreciated that one or more of the ends 22, 24
can be disposed within the sole assembly 13 without de-
parting from the scope of the invention defined in the
appended claims.
[0033] In addition, it will be appreciated that any portion
of the biasing structure 20 can be disposed in or on the
upper 12 without departing from the scope of the inven-
tion defined in the appended claims. For instance, as
shown in the embodiment shown in FIG. 11, the biasing
structure 20a can be partially attached (e.g., embedded)
within the sole assembly 13a and can also be partially
attached (e.g., embedded and/or enclosed) within the
upper 12a. For instance, the biasing structure 20a can
extend through the anterior portion 30a of the sole as-
sembly 13a, and the biasing structure 20a can also ex-
tend through the upper 12a adjacent the posterior portion
28a. Accordingly, the biasing structure 20a can affect the
stiffness in a localized portion of the sole assembly 13a
(i.e., within the anterior portion 30a) without significantly
affecting the stiffness of the sole assembly 13a in the
posterior portion 28a. Also, the biasing structure 20a can
be routed through both the sole assembly 13a and the
upper 12a in order to bias the sole assembly 13a and the
upper 12a towards each other. Moreover, the biasing
structure 20a can be routed through the upper 12a for
selectively adjusting stiffness (i.e., tuning) select portions
of the upper 12a.
[0034] Furthermore, the middle portion 26 can extend
substantially parallel to the ground-engaging surface 15.
However, it will be appreciated that the middle portion 26
can extend at an acute angle relative to the ground-en-
gaging surface 15. For instance, in some exemplary em-
bodiments, the axis of the middle portion 26 can extend
in a zig-zagging direction toward and away from the
ground-engaging surface 15. Also, the middle portion 26
can extend through the midsole 16 and can be spaced
apart from the outsole 14. However, it will be appreciated
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that the middle portion 26 can extend through the midsole
16 and/or the outsole 14.
[0035] Moreover, the biasing structure 20 can extend
across one or more of the grooves 18. As such, the bi-
asing structure 20 can extend between the individual por-
tions 19a, 19b of the sole assembly 13.
[0036] It will be appreciated that the biasing structure
20 can apply a biasing force to the sole assembly 13.
More specifically, the biasing structure 20 can bias the
portions 19a, 19b of the sole assembly 13 toward each
other to thereby limit and reduce the flexibility of the sole
assembly 13.
[0037] Moreover, the article of footwear 10 can include
an adjustment device, generally indicated at 32. The first
and second ends 22, 24 of the biasing structure 20 can
be operably coupled to the adjustment device 32 such
that the adjustment device 32 can be used to adjust an
amount of biasing force that the biasing structure 20 ap-
plies to the sole assembly 13. More specifically, the ad-
justment device 32 can adjust tension in the biasing struc-
ture 20 as discussed in greater detail below. The adjust-
ment device 32 can allow for manual adjustment of the
biasing force applied by the biasing structure 20, and/or
the adjustment device 32 can allow for automatic adjust-
ment of the biasing force. The adjustment device 32 can
incorporate one or more features disclosed in U.S. Patent
Nos. 5,934,599, 6,202,953, and/or 6,289,558, each to
Hammerslag.
[0038] The adjustment device 32 can include a base
33, which can be made from rigid polymeric material. The
base 33 can be fixed to the posterior portion 28, to the
upper 12 and/or the sole assembly 13. The adjustment
device 32 can also include a spool 34, which can be made
of rigid polymeric material. The spool 34 can be rotatably
coupled to the base 33, and the first end 22 and/or the
second end 24 of the biasing structure 20 can be spooled
on the spool 34. For instance, in some embodiments, the
first end 22 can be fixed to the base 33 while the second
end 24 spools on the spool 34. In another embodiment,
both ends 22, 24 spool and unspool on the spool 34.
[0039] Rotation of the spool 34 in one direction relative
to the base 33 can spool the second end 24, pull the
second end 24 longitudinally away from the first end 22,
and increase tension (i.e., biasing force) in the biasing
structure 20. Accordingly, the biasing structure 20 draws
the portions 19a, 19b of the sole assembly 13 toward
each other and increase stiffness in the sole assembly
13. On the other hand, rotation of the spool 34 in the
opposite direction can unspool the second end 24 from
the spool 34, thereby reducing tension (i.e., biasing force)
in the biasing structure 20. Accordingly, the biasing struc-
ture 20 allows the portions 19a, 19b to move away from
each other and decreases stiffness in the sole assembly
13.
[0040] As shown in FIG. 5, the adjustment device 32
can also include a plurality of notches 35. The notches
35 can be included on the spool 34, between the spool
34 and the base 33. Furthermore, the adjustment device

32 can also include a catch 36. The catch 36 can be
moveably coupled to the base 33, and the catch 36 can
be selectively received within one or more of the notches
35 to inhibit rotation of the spool 34. Additionally, the ad-
justment device 32 can include a release 38, such as
button, lever, or the like. The release 38 can be operably
coupled to the catch 36 for moving the catch 36 in and/or
out of the notches 35. Furthermore, the spool 34 can be
biased for rotation in one direction (e.g., in the direction
that causes unspooling of the end(s) 22, 24 of the biasing
structure 20). Moreover, the catch 36 can be biased to-
ward the notches 35.
[0041] Accordingly, if the wearer desires to tighten up
the sole assembly 13 (i.e., to increase biasing of the por-
tions 19a, 19b toward each other), the user can manip-
ulate the release 38 to move the catch 36 out of the
notch(es) 35, and the wearer can manually rotate the
spool 34 in one direction to further spool the ends 22, 24
of the biasing structure 20 on the spool 34. Then, the
catch 36 can be received in one or more of the notches
35 to substantially lock the spool 34 against rotation and
to retain the biasing structure 20 at the set level of biasing.
[0042] If the wearer desires to loosen the sole assem-
bly 13 (i.e., to decrease biasing of the portions 19a, 19b
toward each other), the wearer can manipulate the re-
lease 38 to allow the spool 34 to rotate in the opposite
direction. Then, the catch 36 can be received in one or
more of the notches 35 to substantially lock the spool 34
against rotation and to retain the biasing structure 20 at
the set level of biasing.
[0043] It will be appreciated that the adjustment device
32 can be of any suitable type other than the type shown
in FIG. 5. In other embodiments, the adjustment device
32 can include a slider which the user can manipulate to
adjust the level of stiffness of the footwear 10.
[0044] Still further, as shown in FIG. 5, the adjustment
device 32 can include an indicator system 72 that indi-
cates the stiffness of the sole assembly 13 that has been
set by the wearer. The indicator system 72 can be a visual
indicator system, an audible indicator system, a tactile
indicator system, or any other suitable type. As shown in
FIG. 5, the indicator system 72 can include a first indicator
73 and a plurality of second indicators 74a, 74b, 74c. The
first indicator 73 can be a dot or other shape that is located
on the spool 34, and the second indicators 74a, 74b, 74c
can be numbers or other symbols that are spaced evenly
about the spool 34 on the upper 12. The second indica-
tors 74a, 74b, 74c can correspond to individual, prede-
termined biasing levels (i.e., stiffness levels) for the sole
assembly 13. Thus, when the first indicator 73 is rotated
to be aligned with the second indicator 74a, the sole as-
sembly 13 can be at a first predetermined level of stiffness
due to the set level of tension in the biasing structure 20.
Also, when the first indicator 73 is rotated to be aligned
with the other second indicators 74b, 74c, the sole as-
sembly 13 can be at different levels of stiffness. Accord-
ingly, the indicator system 72 can allow the user to con-
veniently and accurately set the stiffness of the sole as-
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sembly 13 to these predetermined stiffness levels.
[0045] It will be appreciated that the indicator system
72 can be of any suitable type. For instance, if the indi-
cator system 72 is an audible indicator system 72, the
indicator system 72 can provide a predetermined noise
(e.g., a predetermined number of audible clicks) corre-
sponding to a predetermined level of stiffness.
[0046] Also, it will be appreciated that, because the
biasing structure 20 extends primarily in the anterior/pos-
terior direction, the biasing structure 20 can adjust stiff-
ness of the sole assembly 13 primarily in the anterior/pos-
terior direction. However, it will be appreciated that the
biasing structure 20 can be disposed on any suitable por-
tion of the footwear 10 for adjusting stiffness of a corre-
sponding portion of the footwear 10. As such, the biasing
structure 20 can be routed through a localized region of
the footwear 10 for adjusting stiffness at that correspond-
ing region.
[0047] For instance, as shown in the embodiment of
FIG. 6, the biasing structure 20’ can extend from the pos-
terior portion 28’ to the anterior portion 30’ of the footwear
10’, and the biasing structure 20’ can also loop over itself
adjacent the anterior portion 30’. Thus, by adjusting the
biasing structure 20" as discussed above, the stiffness
of the sole assembly 13’ can be adjusted.
More specifically, the stiffness of the sole assembly 13’
in both the anterior/posterior and medial/lateral directions
can be adjusted. Moreover, the grooves 18’ can extend
in a medial/lateral direction as well as in the anterior/pos-
terior direction such that the biasing structure 20’ can
adjust the stiffness of the sole assembly 13’ in both the
anterior/posterior and medial/lateral directions.
[0048] Furthermore, as shown in the embodiment of
FIG. 7, the biasing structure 20" can extend from the pos-
terior portion 28" to the anterior portion 30" of the foot-
wear 10", and the biasing structure 20" can also have an
hourglass-type curvature adjacent the anterior portion
30". Thus, by adjusting the biasing structure 20" as dis-
cussed above, the biasing structure 20" can bias medial
and lateral sides of the sole assembly 13" toward each
other. Also, by adjusting the biasing structure 20" in an
opposite direction, the sole assembly 13" can be less stiff
in the medial/lateral direction.
[0049] In addition, as shown in the embodiment of FIG.
8, the biasing structure 20"’ can extend from the posterior
portion 28""" toward the anterior portion 30""" and back
again. Also, the curved axis of the biasing structure 20"""
can correspond substantially to the curvature of the outer
periphery of the sole assembly 13""".
[0050] Moreover, as shown in the embodiment of FIG.
9, the biasing structure 20"""" can extend from the pos-
terior portion 28"""", toward the anterior portion 30"""",
back toward the posterior portion 28"""", then back toward
the anterior portion 30"""", loop over itself, and curve back
toward the posterior portion 28"". Because the biasing
structure 20"" is located substantially in the anterior por-
tion 30"" and loops over itself in the anterior portion 30"""",
the biasing structure 20- can adjust stiffness primarily in

the anterior portion 30"" of the footwear 10"""".
[0051] Still further, as shown in the embodiment of FIG.
10, the biasing structure 20 can extend primarily in a me-
dial-lateral direction. More specifically, the biasing struc-
ture 20 can extend from the medial forefoot area, toward
the lateral forefoot area, and can loop back toward the
medial forefoot area. The biasing structure 20 can be
substantially perpendicular to the axis X of the footwear
10. Also, the biasing structure 20 can include a first end
22 and a second end 24 that each extend out of the sole
assembly 13 to be operatively coupled to an adjustment
device 32 of the type discussed above. As shown, the
adjustment device 32 can be operatively coupled to the
external, medial forefoot area of the sole assembly 13.
By adjusting the adjustment device 32 , the biasing struc-
ture 20 can be used to change the stiffness under the
ball of the wearer’s foot, primarily in the medial-lateral
direction. It will also be appreciated that the sole assem-
bly 13 in the embodiment shown does not include
grooves of the type discussed above; however, it will be
appreciated that the sole assembly 13 can include
grooves without departing from the scope of the invention
defined in the appended claims.
[0052] Accordingly, the wearer can selectively adjust
the flexibility of the sole assembly 13. Thus, the article
of footwear 10 can be more versatile for use in a wider
range of activities, and adequate comfort can be main-
tained. Also, the flexibility of the sole assembly 13 can
be adjusted to compensate for wear.
[0053] It will be appreciated that the article of footwear
10 can be modified in various ways. For instance, in some
embodiments, the footwear 10 includes a plurality of pas-
sages 29, and the wearer can choose which passage 29
to thread the biasing structure 20 through. Accordingly,
the wearer can select the area of the sole assembly 13
to be biased by the biasing structure 20. Furthermore, in
some embodiments, the wearer can select from different
biasing structures 20. For instance, the footwear 10 can
be part of a kit that includes a plurality of biasing struc-
tures 20, each with a different spring constant. As such,
the wearer can select one of the biasing structures 20 to
thread into the sole assembly 13 in order to obtain a de-
sired amount of biasing supplied from the biasing struc-
ture 20 on the sole assembly 13. Moreover, in some em-
bodiments, the footwear 10 can include a plurality of bi-
asing structures 20, each with a respective adjustment
device 32.
[0054] In addition, in some embodiments, the adjust-
ment device 32 can be configured for automatically ad-
justing the amount of stiffness (e.g., with the touch of a
single button). Moreover, in some embodiments, the ad-
justment device 32 can be set digitally by the user (e.g.,
by typing a present amount of stiffness into a keypad).
[0055] Referring now to FIG. 12, a portion of another
exemplary embodiment of the article of footwear 110 is
illustrated. Components that are similar to the embodi-
ments of FIGS. 1-4 are indicated by corresponding ref-
erence numerals increased by 100.
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[0056] As shown, the biasing structure 120 can extend
across a groove 118 within the sole assembly 113 similar
to the embodiments discussed above. Furthermore, the
biasing structure 120 can be received within reinforcing
tubes 140a, 140b, which are each fixed within the sole
assembly 113 (e.g., embedded within the midsole 116).
More specifically, the tube 140a can be fixed to a first
portion 119a of the sole assembly 113, and the tube 140b
can be fixed to a second portion 119b of the sole assem-
bly 113.
[0057] The reinforcing tube 140a can include a project-
ed end 147, and the reinforcing tube 140b can include a
recessed end 149. The projected end 147 can have a
curvature that substantially conforms to a curvature of
the recesses end 149. As such, the projected end 147
can be received and can fit within the recessed end 149,
for instance if the groove 118 is closed. Thus, if the bi-
asing structure 120 pulls the portions 119a, 119b togeth-
er or if the natural flexure of the sole assembly 113 causes
the groove 118 to close, then the ends 147, 149 can fit
together. Moreover, if the portions 119a, 119b rotate to-
ward each other, and the ends 147, 149 are slightly mis-
aligned, the recessed end 149 can guide the projected
end 147 to fit within the recessed end 149 because the
ends 147, 149 each have a corresponding curvature.
Thus, when the ends 147, 149 fit together, the reinforcing
tubes 140a, 140b can provide additional structural rigidity
to the sole assembly 113 for added stiffness, for added
comfort for the wearer, for increased wear resistance,
etc.
[0058] In addition, both reinforcing tubes 140a, 140b
can each include anchoring projections 151. Each an-
choring projection 151 can be a thin, elongate, rigid mem-
ber that extends transversely (e.g., perpendicularly)
away from the axis of the respective reinforcing tube
140a, 140b. In some embodiments, each reinforcing tube
140a, 140b can include a plurality (e.g., two) anchoring
projections 151 that extend therefrom. Also, in some em-
bodiments, the anchoring projection 151 can be integrally
connected to its respective reinforcing tube 140a, 140b.
The anchoring projection 151 can be fixed to (e.g., em-
bedded via a molding process) to the midsole 116 or
other portion of the sole assembly 113. The anchoring
projection 151 can distribute loads from the respective
reinforcing tube 140a, 140b to the sole assembly 113.
Accordingly, the sole assembly 113 is less likely to be
damaged due to stress concentrations.
[0059] Referring now to FIG. 13, another exemplary
embodiment of an article of footwear 210 is illustrated.
Components that are similar to the embodiments of
FIGS. 1-4 are indicated by corresponding reference nu-
merals increased by 200.
[0060] The article of footwear 210 can include a biasing
structure 220 with a first end 222, a second end 224, and
a middle portion 226. The first end 222 can be operably
coupled to an adjustment device 234 adjacent the pos-
terior portion 228 of the footwear 210, and the second
end 224 of the biasing structure 220 can be operably

coupled (e.g., fixed) to the sole assembly 213 adjacent
the anterior portion 230. The second end 224 can extend
partially out of the sole assembly 213 and can be fixed
on an outer surface of the sole assembly 213, or the
second end 224 can be embedded within the sole as-
sembly 213 adjacent the outer surface of the sole as-
sembly 213. Furthermore, the middle portion 226 can
extend generally parallel to the axis X along the posterior
portion 228, and the middle portion 226 can extend trans-
versely (i.e., laterally) away from the axis X. Thus, the
flexibility of the sole assembly 213 can be adjusted along
the axis X of the footwear 210 and in the medial-lateral
direction under the ball of the wearer’s foot.
[0061] In some embodiments, the footwear 210 can
include a stake 261. The stake 261 can be a substantially
rigid member and can include at least one rounded sur-
face 263. The stake 261 can be fixed to (e.g., embedded
via a molding process) to the sole assembly 213. The
biasing structure 220 can abut against the rounded sur-
face 263 and can wrap partially around the stake 261.
[0062] It will be appreciated that the article of footwear
210 can include a plurality of stakes 261, and the stakes
261 can be disposed at any suitable location on the foot-
wear 210. Accordingly, the stake(s) 261 can provide a
convenient means for routing the biasing structure 220
within the footwear 210.
[0063] Referring now to FIG. 14, another exemplary
embodiment of an article of footwear 310 is illustrated.
Components that are similar to the embodiments of
FIGS. 1-4 are indicated by corresponding reference nu-
merals increased by 300.
[0064] As shown, the article of footwear 310 can in-
clude an upper 312 and a sole assembly 313. The sole
assembly 313 can include an outsole 314. The outsole
314 can be directly coupled to the upper 312. In other
embodiments, the sole assembly 313 can include a mid-
sole disposed between the outsole 314 and the upper
312.
[0065] In some embodiments, the outsole 314 can be
relatively rigid. For instance, the outsole 314 can be made
out of relatively hard rubber or other polymeric material,
which resists compression under normal loading and yet
allows for some degree of flexure along the longitudinal
axis of the footwear 310. Accordingly, the outsole 314
can be very durable and robust without significantly re-
ducing comfort or mobility for the wearer.
[0066] The outsole 314 can include one or more cleats
317 extending from a lower, outer surface 321 thereof.
The cleats 317 can be of any suitable type and can in-
crease traction of the footwear 310. Also, the cleats 317
can be removably attached or integrally attached to the
outsole 314. Thus, the footwear 310 can be used for var-
ious activities, such as playing football, soccer, baseball,
etc.
[0067] Also, the outsole 314 can be separated into first
and second portions 319a, 319b by a groove 318. As
shown, the groove 318 can extend nonlinearly in the
thickness direction of the outsole 314. Furthermore, the
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groove 318 can extend through the entire thickness of
the outsole 314. In other embodiments, the groove 318
can extend only partially through the thickness of the out-
sole 314.
[0068] More specifically, the first portion 319a can in-
clude a projection 337, and the second portion 319b can
include a recess 339 that receives the projection 337.
The projection 337 can have a two- or three-dimensional
curvature (e.g., hemispherical curvature), and the recess
339 can have a corresponding curvature, thereby allow-
ing the projection 337 to rotate within the recess 339. For
instance, the projection 337 can rotate about an axis of
rotation R as indicated by the double-headed arrow in
FIG. 14.
[0069] Furthermore, the first portion 319a can include
an abutment surface 341, and the second portion 319b
can include an abutment surface 343. The abutment sur-
faces 341, 343 can be disposed adjacent each other,
underneath the projection 337 and recess 339, respec-
tively. The abutment surfaces 341, 343 can abut against
each other to limit rotation of the first portion 319a relative
to the second portion 319b. Specifically, such abutment
can limit rotation of the first portion 319a in a clockwise
direction in FIG. 14 and can limit rotation of the second
portion 319b in a counter-clockwise direction in FIG. 14.
[0070] Additionally, the groove 318 can be significantly
wider on a side of the projection 337 that is opposite the
abutment surfaces 341, 343. As such, a gap 345 can be
defined, which allows for increased rotation of the first
portion 319a relative to the second portion 319b as will
be discussed. Specifically, the gap 345 can allow for in-
creased rotation of the first portion 319a in the counter-
clockwise direction in FIG. 14 and can allow for increased
rotation of the second portion 319b in the clockwise di-
rection in FIG. 14.
[0071] Furthermore, the footwear 310 can include a
biasing structure 320. The biasing structure 320 can be
a rigid, non-extendable cord similar to the embodiments
discussed above. In other embodiments, the biasing
structure 320 can be at least partially resilient and ex-
tendable.
[0072] The biasing structure 320 can be operably cou-
pled directly to the lower, outer surface 321 of the outsole
314. The biasing structure 320 can extend across the
groove 318 and can be operably coupled to both the first
and second portions 319a, 319b of the outsole 314. For
instance, the biasing structure 320 can be coupled to the
outsole 314 via one or more removably attached fasten-
ers 369. The fasteners 369 can each be U-shaped and
can be removably attached to the lower, outer surface
321 at both ends such that the biasing structure 320 is
retained between the fastener 369 and the lower, outer
surface 321. In other embodiments, the fasteners 369
can be integrally connected to the outsole 314 so as to
be monolithic. In some embodiments, the fasteners 369
can slideably receive the biasing structure 320, and in
other embodiments, the fasteners 369 can be fixed to
the biasing structure 320.

[0073] It will be appreciated that the biasing structure
320 can be operably coupled to the outsole 314 in any
suitable fashion other than the fasteners 369 without de-
parting from the scope of the invention defined in the
appended claims. Moreover, it will be appreciated that
the biasing structure 320 can be operably coupled to the
outsole 314 in any suitable location. For instance, the
biasing structure 320 can be disposed on a side of the
outsole 314 opposite to the lower, outer surface 321 (i.e.,
adjacent the upper, outer surface of the outsole 314). In
other embodiments, the biasing structure 320 can extend
through a passageway within the outsole 314 to be con-
tained by the outsole 314 similar to the embodiments of
FIGS. 1-4 and discussed above.
[0074] Depending on the tension within the biasing
structure 320, the first and second portions 319a, 319b
can move relative to each other (e.g., rotate about the
axis of rotation R). In some embodiments, tension in the
biasing structure 320 can be adjusted as discussed
above with respect to the embodiments of FIGS. 1-4.
Thus, if the tension in the biasing structure 320 is re-
duced, the first and second portions 319a, 319b can ro-
tate or otherwise move relative to each other more easily.
Furthermore, if the tension in the biasing structure 320
is increased, the biasing structure 320 can bias the first
and second portions 319a, 319b toward each other, and
movement of the first and second portions 319a, 319b
relative to each other is restricted. This is because the
increased tension in the biasing structure 320 increases
friction between the projection 337 and the recess 339.
In some embodiments, the tension in the biasing struc-
ture 320 can be high enough such that the first and sec-
ond portions 319a, 319b (and any other portions of the
outsole 314) are substantially locked together such that
the outsole 314 reacts relatively uniformly to outside forc-
es, similar to a one-piece, unitary outsole 314. If desired,
the tension in the biasing structure 320 can be reduced
to unlock the portions 319a, 319b of the outsole 314 (e.g.,
to allow rotation or other movement of the forefoot portion
relative to the heel portion).
[0075] Also, as shown in FIG. 14, because the biasing
member 320 is separated from the axis of rotation R at
the distance D, the abutment surfaces 341, 343 can be
readily biased toward each other. As such, movement of
the first and second portions 319a, 319b relative to each
other can be controlled. In addition, the distance D is a
lever arm that can provide mechanical advantage to the
biasing structure 320 such that less tension is needed in
the biasing structure 320 to produce friction between the
first and second portions 319a, 319b.
[0076] In addition, it will be appreciated that because
the biasing structure 320 is coupled to the outer surface
321 of the outsole 314, the footwear 310 can be manu-
factured efficiently. For instance, the outsole 314 can be
manufactured in a highly-reproduceable and inexpensive
manner (e.g., molding). Once the outsole 314 has been
formed, the biasing structure 320 can be coupled to the
outsole 314 using the fasteners 369.
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[0077] The foregoing description of the embodiments
has been provided for purposes of illustration and de-
scription. It is not intended to be exhaustive or to limit the
invention. The scope of the invention is defined by the
appended claims.

Claims

1. An article of footwear (10) having a footwear longi-
tudinal axis, the article of footwear (10) comprising:

an upper (12);
a sole assembly (13) that is operably coupled to
the upper (12), the sole assembly (13) defining
a ground engaging surface (15), the sole assem-
bly (13) including a first portion (19a) and a sec-
ond (19b) portion that are separated by a groove
(18), the groove (18) being open at the ground
engaging surface (15), the groove (18) extend-
ing in a depth direction from the ground engag-
ing surface (15), the groove (18) also extending
transverse to the footwear longitudinal axis and
the depth direction, the sole assembly (13) being
flexible to rotate the first portion (19a) about the
groove (18) relative to the second portion (19b);
and
a biasing structure (20) that is elongate and not
extendable,
wherein the biasing structure (20) is operably
coupled to the sole assembly (13) and is ar-
ranged within the groove (18) between the first
(19a) and second (19b) portions to rotatingly bi-
as the first (19a) and second (19b) portions of
the sole assembly (13) generally toward each
other about the groove (18), characterized by
at least one reinforcing tube (40) that is fixedly
coupled to the sole assembly (13), the reinforc-
ing tube (40) moveably receiving the biasing
structure (20) and embedded within one of the
first portion (19a) and the second portion (19b).

2. The article of footwear (10) of claim 1, characterized
in that the groove (18) extends in the depth direction
through an outsole (14) and at least a portion of a
midsole (16) of the sole assembly (13).

3. The article of footwear (10) of claim 1, characterized
in that it comprises an adjustment device (32),
wherein the adjustment device (32) is operably cou-
pled to at least one of the upper (12) and the sole
assembly (13), that the adjustment device (32) is op-
erably coupled to the biasing structure (20) to selec-
tively adjust a tension within the biasing structure
(20), and that the first portion (19a) is rotatable about
the groove (18) relative to the second portion (19b)
in dependence of the set level of tension in the bias-
ing structure (20).

4. The article of footwear (10) of claim 3, characterized
in that the adjustment device (32) includes a spool
(34) that selectively spools at least one end of the
biasing structure (20) to selectively adjust the tension
within the biasing structure (20) in dependence of
the set level of tension in the biasing structure (20).

5. The article of footwear (10) of claim 3, characterized
in that the adjustment device (32) includes a notch
(35) and a catch (36), wherein the catch (36) is se-
lectively received in the notch (35) to maintain the
selected tension within the biasing structure (20),
and wherein the catch (36) is selectively moveable
from the notch (35) to allow for adjustment of the
tension in the biasing structure (20).

6. The article of footwear (10) of claim 3, characterized
by an indicator system (72) that indicates the select-
ed tension within the biasing structure (20).

7. The article of footwear (10) of claim 1, wherein the
reinforcing tube (40) is spaced apart from the groove
(18).

8. The article of footwear (10) of claim 1, characterized
in that the biasing structure (20) extends in an an-
terior/posterior direction on the footwear (10).

9. The article of footwear (10) of claim 1, characterized
in that the biasing structure is operably coupled to
both the sole assembly and the upper.

10. The article of footwear (10) of claim 1, characterized
in that the sole assembly (13) includes a midsole
(16), and the biasing structure (20) is operably cou-
pled directly to the midsole (16).

11. The article of footwear (10) of claim 1, characterized
in that the sole assembly (13) defines a passage
(29) through the sole assembly (13), and the biasing
structure (20) extends through the passage (29) to
be at least partially contained by the sole assembly
(13).

Patentansprüche

1. Schuhwerksartikel (10) mit einer Schuhwerkslängs-
achse, wobei der Schuhwerksartikel (10) umfasst:

ein Obermaterial (12);
eine Sohlenanordnung (13), die mit dem Ober-
material (12) wirkverbunden ist, wobei die Soh-
lenanordnung (13) eine Bodenkontaktfläche
(15) definiert, wobei die Sohlenanordnung (13)
einen ersten Abschnitt (19a) und einen zweiten
(19b) Abschnitt aufweist, die durch eine Rille
(18) getrennt sind, wobei die Rille (18) an der
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Bodenkontaktfläche (15) offen ist, wobei sich die
Rille (18) in einer Tiefenrichtung von der Boden-
kontaktfläche (15) aus erstreckt, wobei sich die
Rille (18) ebenfalls quer zur Schuhwerkslängs-
achse und der Tiefenrichtung erstreckt, wobei
die Sohlenanordnung (13) flexibel ist, um den
ersten Abschnitt (19a) um die Rille (18) relativ
zu dem zweiten Abschnitt (19b) zu drehen; und
eine Vorspannstruktur (20), die länglich und
nicht dehnbar ist,
wobei die Vorspannstruktur (20) mit der Sohlen-
anordnung (13) wirkverbunden ist und innerhalb
der Rille (18) zwischen den ersten (19a) und
zweiten (19b) Abschnitten angeordnet ist, um
die ersten (19a) und zweiten (19b) Abschnitte
der Sohlenanordnung (13) im Allgemeinen zu-
einander um die Rille (18) herum drehbar vor-
zuspannen, gekennzeichnet durch
mindestens ein Verstärkungsrohr (40), das fest
mit der Sohlenanordnung (13) gekoppelt ist, wo-
bei das Verstärkungsrohr (40) die Vorspann-
struktur (20) beweglich aufnimmt und in einen
der ersten Abschnitte (19a) und den zweiten Ab-
schnitt (19b) eingebettet ist.

2. Schuhwerksartikel (10) nach Anspruch 1, dadurch
gekennzeichnet, dass sich die Rille (18) in Tiefen-
richtung durch eine Außensohle (14) und mindes-
tens einen Teil einer Zwischensohle (16) der Soh-
lenanordnung (13) erstreckt.

3. Schuhwerksartikel (10) nach Anspruch 1, dadurch
gekennzeichnet, dass es eine Einstellvorrichtung
(32) aufweist, wobei die Einstellvorrichtung (32) mit
mindestens einem der Obermaterialien (12) und der
Sohlenanordnung (13) wirkverbunden ist, dass die
Einstellvorrichtung (32) mit der Vorspannstruktur
(20) wirkverbunden ist, um eine Spannung innerhalb
der Vorspannstruktur (20) selektiv einzustellen, und
dass der erste Abschnitt (19a) relativ zu dem zweiten
Abschnitt (19b) in Abhängigkeit der eingestellten
Spannungsstärke in der Vorspannstruktur (20) um
die Rille (18) drehbar ist.

4. Schuhwerksartikel (10) nach Anspruch 3, dadurch
gekennzeichnet, dass die Einstellvorrichtung (32)
eine Spule (34) aufweist, die selektiv mindestens ein
Ende der Vorspannstruktur (20) spult, um die Span-
nung innerhalb der Vorspannstruktur (20) in Abhän-
gigkeit der eingestellten Spannungsstärke in der
Vorspannstruktur (20) selektiv einzustellen.

5. Schuhwerksartikel (10) nach Anspruch 3, dadurch
gekennzeichnet, dass die Einstellvorrichtung (32)
eine Kerbe (35) und eine Raste (36) aufweist, wobei
die Raste (36) selektiv in der Kerbe (35) aufgenom-
men wird, um die gewählte Spannung innerhalb der
Vorspannstruktur (20) beizubehalten, und wobei die

Raste (36) selektiv von der Kerbe (35) verschiebbar
ist, um das Einstellen der Spannung in der Vor-
spannstruktur (20) zu ermöglichen.

6. Schuhwerksartikel (10) nach Anspruch 3, gekenn-
zeichnet durch ein Indikatorsystem (72), das die
gewählte Spannung innerhalb der Vorspannstruktur
(20) anzeigt.

7. Schuhwerksartikel (10) nach Anspruch 1, wobei das
Verstärkungsrohr (40) von der Rille (18) getrennt an-
geordnet ist.

8. Schuhwerksartikel (10) nach Anspruch 1, dadurch
gekennzeichnet, dass sich die Vorspannstruktur
(20) in einer vorderen/hinteren Richtung auf dem
Schuhwerk (10) erstreckt.

9. Schuhwerksartikel (10) nach Anspruch 1, dadurch
gekennzeichnet, dass die Vorspannstruktur so-
wohl mit der Sohlenanordnung als auch mit dem
Obermaterial wirkverbunden ist.

10. Schuhwerksartikel (10) nach Anspruch 1, dadurch
gekennzeichnet, dass die Sohlenanordnung (13)
eine Zwischensohle (16) aufweist und die Vorspann-
struktur (20) direkt mit der Zwischensohle (16) wirk-
verbunden ist.

11. Schuhwerksartikel (10) nach Anspruch 1, dadurch
gekennzeichnet, dass die Sohlenanordnung (13)
einen Durchgang (29) durch die Sohlenanordnung
(13) definiert, und dass sich die Vorspannstruktur
(20) durch den mindestens teilweise von der Soh-
lenanordnung (13) enthaltenen Durchgang (29) er-
streckt.

Revendications

1. Article de chaussure (10) présente un axe longitudi-
nal de chaussure, l’article de chaussure (10)
comprenant :

une tige (12) :

un ensemble de semelle (13) qui est couplé
de façon opérationnelle à la tige (12), l’en-
semble de semelle (13) définissant une sur-
face d’engagement de sol (15), l’ensemble
de semelle (13) comprenant une première
partie (19a) et une seconde partie (19b) qui
sont séparées par une rainure (18), la rai-
nure (18) étant ouverte sur la surface d’en-
gagement de sol (15), la rainure (18) s’éten-
dant dans une direction en profondeur à
partir de la surface d’engagement de sol
(15), la rainure (18) s’étendant également

19 20 



EP 2 542 108 B1

12

5

10

15

20

25

30

35

40

45

50

55

transversalement à l’axe longitudinal de
chaussure et à la direction en profondeur,
l’ensemble de semelle (13) étant flexible
pour faire tourner la première partie (19a)
sur la rainure (18) par rapport à la seconde
partie (19b) ; et
une structure de prétension (20) qui est al-
longée et n’est pas extensible,
dans lequel la structure de prétension (20)
est couplée de façon opérationnelle à l’en-
semble de semelle (13) et est agencée à
l’intérieur de la rainure (18) entre les pre-
mière (19a) et seconde (19b) parties pour
décaler en rotation les première (19a) et se-
conde (19b) parties de l’ensemble de se-
melle (13) généralement l’une vers l’autre
autour de la rainure (18), caractérisé par
au moins un tube de renfort (40) qui est cou-
plé de façon fixe à l’ensemble de semelle
(13), le tube de renfort (40) recevant de fa-
çon mobile la structure de prétension (20)
et étant enchâssé à l’intérieur de l’une de la
première partie (19a) et de la seconde partie
(19b).

2. Article de chaussure (10) selon la revendication 1,
caractérisé en ce que la rainure (18) s’étend dans
la direction en profondeur à travers une semelle ex-
térieure (14) et au moins une partie d’une semelle
intercalaire (16) de l’ensemble de semelle (13).

3. Article de chaussure (10) selon la revendication 1,
caractérisé en ce qu’il comprend un dispositif
d’ajustement (32), dans lequel le dispositif d’ajuste-
ment (32) est couplé de façon opérationnelle à au
moins un de la tige (12) et de l’ensemble de semelle
(13), que le dispositif d’ajustement (32) est couplé
de façon opérationnelle à la structure de prétension
(20) pour ajuster de façon sélective une tension à
l’intérieur de la structure de prétension (20), et que
la première partie (19a) peut tourner sur la rainure
(18) par rapport à la seconde partie (19b) en fonction
du niveau de tension réglé dans la structure de pré-
tension (20).

4. Article de chaussure (10) selon la revendication 3,
caractérisé en ce que le dispositif d’ajustement (32)
comprend une bobine (34) qui bobine de façon sé-
lective au moins une extrémité de la structure de
prétension (20) pour ajuster de façon sélective la
tension à l’intérieur de la structure de prétension (20)
en fonction du niveau de tension réglé dans la struc-
ture de prétension (20).

5. Article de chaussure (10) selon la revendication 3,
caractérisé en ce que le dispositif d’ajustement (32)
comprend une encoche (35) et une réception (36),
dans lequel la réception (36) est reçue de façon sé-

lective dans l’encoche (35) pour maintenir la tension
sélectionnée à l’intérieur de la structure de préten-
sion (20), et dans lequel la réception (36) est mobile
de façon sélective depuis l’encoche (35) pour per-
mettre d’ajuster la tension dans la structure de pré-
tension (20).

6. Article de chaussure (10) selon la revendication 3,
caractérisé par un système indicateur (72) qui in-
dique la tension sélectionnée à l’intérieur de la struc-
ture de prétension (20).

7. Article de chaussure (10) selon la revendication 1,
dans lequel le tube de renfort (40) est espacé de la
rainure (18).

8. Article de chaussure (10) selon la revendication 1,
caractérisé en ce que la structure de prétension
(20) s’étend dans une direction antérieure/postérieu-
re sur la chaussure (10).

9. Article de chaussure (10) selon la revendication 1,
caractérisé en ce que la structure de prétension est
couplée de façon opérationnelle à la fois à l’ensem-
ble de semelle et à la tige.

10. Article de chaussure (10) selon la revendication 1,
caractérisé en ce que l’ensemble de semelle (13)
comprend une semelle intercalaire (16), et la struc-
ture de prétension (20) est couplée directement à la
semelle intercalaire de façon opérationnelle.

11. Article de chaussure (10) selon la revendication 1,
caractérisé en ce que l’ensemble de semelle (13)
définit un passage (29) à travers l’ensemble de se-
melle (13), et la structure de prétension (20) s’étend
à travers le passage (29) pour être au moins partiel-
lement contenue par l’ensemble de semelle (13).
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