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ARTICLE OF FOOTWEAR
WITH CHANNELS IN S0OLE STRUCTURE

BACKGROUND

[0001]  The present embodiments relale generally to articles of footwear,
and in particular to articles of footwear with tensioning sysiems.

[6602]  Articles of footwear generally include two primary elements: an
upper and a sole structure. The upper is often formed from a plurality of material
elements {e.q., lexiiles, polymer sheet layers, foam layers, leather, synthetic
ieather) that are stilched or adhesively bonded together {o form a void on the
interior of the footwear for comforiably and securely receiving a foot. More
particularly, the upper forms a structure that extends over instep and {oe areas of
the foot, along medial and lateral sides of the foot, and around a heel area of the
fool. The upper may also incorporate a lacing system to adjust the fit of the
footwear, as well as permitting entry and removal of the foot from the void within
the upper. in addition, the upper may include a tongue that extends under the
lacing system o enhance adjustability and comfort of the footwear, and the upper

may incorporate a heel counter.
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SUMMARY

{60031 In one aspect, an article of footwear includes an upper and a sole
structure. The sole structure includes a distal surface and a proximal surface,
where the proximal surface is disposed closer to the upper than the distal surface.
The sole structure also includes a cenlral longitudinal channel and at least one
branching side channel that exiends from the central longitudinal channel to a side
edge of the sole structure. The article of foolwear includes al least one tensioning
member with g first portion, a second portion and a third portion. The first portion
of the at least one lensioning member is digposead within the central longitudinal
channel. The second portion of the at least one tensioning member is disposed
within the at least one branching side channel. The third portion of the at least one
tensioning meamber extends along a portion of the upper. The al least one
{ensioning member can be puiled through the central longitudinal channel and the
at least one branching side channel {0 apply tension {0 the upper. The central
iongitudinal channel and the at least one branching side channel are open on the
oroximal surface of the sole structure.

66041  In another aspect, an article of footwear includes an upper and a
sole structure. The sole structure includes a distal surface and a proximal surface,
where the proximal surface is disposed closer (o the upper than the distal surface.
The sole structure further includes a central longitudinal channel and at least one
branching side channel that exiends from the central longitudinal channel to a side
edge of the sole structure. The article of footwear includes al least one {ensioning
member with a first portion, a second portion and a third portion. The first portion
is disposed within the central longitudinal channel. The second portion s disposed
within the at least one branching side channel. The third portion exiends along a
portion of the upper. Al least one tensioning member can be pulled through the
central longitudinal channel and the at least one branching side channel to apply

tension to the upper. The ceniral longitudinal channel has a first width and the at
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teast one branching side channel having a second width. The first width is
approximately equal to the second width.

(60051 In ancther aspect, an article of foolwear includes an upper and a
sole siructure. The sole struclure has a central longitudinal channel and at least
one branching side channel that extends from the central longitudinal channel to a
side edge of the sole struclure. Al least one tensioning member extends through
the central longitudinal channel and at least one branching side channel, where g
portion of the at least one tensioning member is dispused on the upper. Alleast
one tensioning member can be pulled through the central longitudinal channel and
at least one branching side channel to apply tension to the upper. The central
iongitudinal channel has a first width, at least one tensioning member has a
second width and the article of foctwear has a third width associated with the
minimum width of the article of footwear. A first ratio of the third width {o the first
width is greater than a second ratio of the third width to the second width.

[6008]  Other systems, methods, features and advantages of the
embodiments will be, or will become, apparent to one of ordinary skill in the art
upon examination of the foliowing figures and detailed description. s intended
that all such additional systems, methods, features and advantages be included
within this description and this summary, be within the scope of the embaodiments,

and be protecied by the following claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[B007] The embodiments can be betler understood with reference {o the
following drawings and description. The components in the figures are not
necessarily (o scale, emphasis instead being placed upon illustrating the principles
of the embodiments. Moreover, in the figures, like reference numerals designale
corresponding parts throughout the different views.

[0008] FiG. 1is a schemalic isometric view of an embodiment of an
articie of footwear including a lensioning system;

(0009 FiG. 2 is a schemalic isometric view of the article of footwear of
FIG. 1, in which the upper is shown in phantom;

[0010] FiG. 3 is a schematic isometric exploded view of the article of
footwear of FIG. 1;

[0011]  FiG. 4 is a schemalic rear view of the article of footwear of FIG.

[6012] FiG. 5 is a schemaltic isometric view of an embodiment of an
articie of footwear and an enlarged schematic cross-sectional view of a portion of
the article of footwear;

(60131 FiG. 6 is a schematic isomelric view of an embodiment of a sole
structure and two enlarged cross-sectional views of portions of the sole structure;

[6014] FiG. 7 is a top down view of an embodiment of a sole structure;

[6018] FiG. 8 is a top down view of an embodiment of a sole structure, in
which tensioning members are disposed within channels of the sole structure;

[8016] FiG. 9 is a schematic isometric view of an embodiment of an
article of tootwear in a loosened statg;

80177 FiG. 10 is a schematic isometlric view of an embaodiment of an
article of footwear in a tighltened slale;

[6018] FiG. 11 is a top down schematic view of ancther embodiment of a

sole siructure with tensioning members;
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[8019] FiG. 12 is a schematic isometric view of another embodiment of
an arlicle of footwear with a tensioning system;

(60207 FiG. 13 is a top down schemalic view of an embodiment of a sole
structure with eight branching side channels arranged in a symmelric manner; and

[6021] FiG. 14 is a top down schemalic view of an embodiment of a sole

structure with an asymmetric branching side channel configuration.
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DETAILED DESCRIPTION

[0022] FiG. 1is a schemalic isometric view of an embodiment of an
ariicie of footwear 100, also referred to hereatfter as simply article 100, Articie 100
may be configured as various kinds of footwear including, but not limited {o: hiking
boots, soccer shoes, football shoes, sneakers, running shoes, cross-iraining shoes,
rugby shoes, basketball shoes, baseball shoes as well as other kinds of shoes.
Moreover, in some embodiments article 100 may be configured for uge with
variocus kinds of non-sporis related footwear, including, but not imited to: slippers,
sandals, high heeled footwear, loafers as well as any other kinds of footwear,
apparel and/or sporting equipment (e.g., gloves, helmets, elc.).

(00231 Referring lo FIG. 1, for purposes of reference, article 100 may be
divided into forefoot portion 10, midioot portion 12 and heel portion 14. Forefoot
portion 10 may be generally associaled with the toes and joinis connecting the
metatarsais with the phalanges. Midfoot portion 12 may be generally associated
with the arch of a fool. Likewise, heel portion 14 may be generally associated with
the heel of a fool, including the calcaneus bone. In addition, article 100 may
include lateral side 16 and medial side 18, In particular, lateral side 16 and medial
side 18 may be opposing sides of article 100, Furthermore, both lateral side 186
and medial side 18 may extend through foreloot portion 10, midicot portion 12 and
heel! portion 14.

160241 It will be understiood that foretoot portion 10, midioot portion 12
and heel portion 14 are only intended for purposes of description and are not
intended to demarcate precise regions of article 100. Likewise, lateral side 16 and
medial side 18 are inlended {o represent generally two sides of an arlicle, rather
than precisely demarcating article 100 info two halves.,

[6025] For consistency and convenience, directional adjectives are
employed throughout this detailed description corresponding to the illustrated

embodiments. The term “longitudinal” as used throughout this detailed description
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and in the claims refers {0 a direction exiending a length of an article. In some
cases, the longitudinal direction may extend from a forefoot portion {0 a heel
portion of the article. Also, the term "laleral” as used throughout this detailed
description and in the claims refers o a direction extending along a width of an
articie. In other words, the lateral direction may extend between a medial side and
a lateral side of an article. Furthermore, the term “verlical” as used throughout this
detailed description and in the claims refers (o a direction generally perpendicular
o & lateral and longitudinal direction. For example, in cases where an article is
planied #lat on a ground surface, the vertical direction may exiend from the ground
surface upward. In addition, the term “proximal” refers 1o a portion of a footwear
component that is closer {o a portion of a foot when an article of {cotwear is worn.
Likewise, the term “distal” refers {o a portion of a foctwear component that is
further from a portion of a foot when an article of footwear is worn. H will be
understood that each of these directional adjeclives may be used in describing
individual components of an article, such as an upper and/or a sole structure.

[0026]  Article 100 may include an upper 102 as well as a sole structure
110, Generally, upper 102 may be any type of upper. In particular, upper 102
may have any design, shape, size and/or color. For example, in embodiments
where article 100 is a basketball shoe, upper 102 could be a high top upper that is
shaped to provide high support on an ankle. In embodiments where article 100 is
a running shoe, upper 102 could be a low top upper.

(80277  In some embodiments, upper 102 includes opening 120 that
provides entry for the foot into an interior cavity of upper 102, In contrast to some
other upper configurations, arlicle 100 may generally be closed along the top of
upper 102, including along instep portion 112, In other words, instep portion 112
may be configured as a closed portion. in particular, instep portion 112 may be
ciosed around the instep of a foot, when a fool has been inserted into article 100,

{00281 In some embodiments, sole structure 110 may be configured io
provide traction for article 100, In addition lo providing raction, sole structure 110

may atlenuaie ground reaction forces when compressed between the fool and the
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ground during walking, running or other ambulalory activities. The configuration of
sole siructure 110 may vary significantly in different embodiments {o include a
variety of conventional or non-conventional struclures. In some cases, the
configuration of sole structure 110 can be configured according to one or more
types of ground surfaces on which sole structure 110 may be used. Examples of
ground surfaces include, bul are not limited o natural turf, synthetic turf, dirt, as
well as other surfaces.

(00291 Sole structure 110 is secured to upper 102 and extends between
the foot and the ground when article 100 is worn. In different embodiments, sole
structure 110 may include different components. For example, sole structure 110
may include an outsole, a midscle, and/or an insole. in some cases, one or more
of these components may be optional.

{60301  In order o facilitate entry of a foot into upper 102, instep portion
112 may include provisions for expanding and contracting. in some embodiments,
articie 100 may be configured with a tensioning system that may include a setf of
{ensioning members 200. As seen in FIG. 1, set of tensioning members 200 may
include a first tensioning member 201, a second tensioning member 202 and a
third tensioning member 203, which are discussed in further detail below. In the
exemplary configuration, each tensioning member is tensioned across the {op and
sides of upper 102, including over instep portion 112, thereby providing tension for
tightening upper 102 around a foot.

[8031] FiGS. 2 and 3 illustrate a schematic isometric view and an
exploded schematic isomelnic view, respectively, of article 100, Various structural
fealures of sole structure 110 may be best understood by reference to FIGS. 2 and
3. In some embodiments, sole structure 110 may comprise an integral sole
structure, including an outersole portion 152 and a midsole portion 150 that are
integrally formed. In one exemplary embodiment, oulersole portion 152 may
include one or more sipes or grooves 157 that facilitate increased flexibility for

autersole portion 152, In contrast, in some embodiments, midsole portion 150
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may not include any sipes. However, in other embodiments, midsole portion 150
could also include sipes.

[6032] In still other embodiments, however, sole siructure 110 may
comprise a distinct midsole and a distinct ouisole that are joined {ogether using
methods known in the art for bonding ouisoles to midsoles.

[8033] Sole structure 110 may include a proximal surface 155 and a
distal surface 156 that is opposite of proximal surface 155, Proximal surface 155
may be disposed closer to upper 102, as well as an interior cavily of upper 102,
than distal surface 156. in other words, proximal surface 155 may be an interior or
inwardly facing surface of sole structure 110, In some embodiments, proximal
surface 155 could be configured {o receive and contact a foot directly, whils in
other embodiments an insole, strobel liner or other layer of material may be
disposed between a foot and proximal surface 155 when article 100 is worn. in
contrast, distal surface 158 may be a ground facing or ground contacting surface.

[6034]  As previously discussed, article 100 is configured with a plurality
of tensioning members. These tensioning meambers may be used {o apply tension
at or across different portions of upper 102, In an exemplary embodiment,
fensioning mambers may function as fasteners to secure a foot within upper 102.
Examples of possible tensioning members that could be used include, but are not
fimited to: cables, wires, strings, laces, straps as well as any other kinds of
tensioning members.

[6035] In an exemplary embodiment, set of tensioning members 200
may comprise cable-like or wire-like members. In parlicular, the tensioning
members of the current embodiment may be characlerized as being approximaiely
one-dimensional. In other words, each tensioning meamber may generally have a
iength that is substantially greater than the width, thickness and/or diameter of the
tensioning member. in other embodiments, howeaver, ong or more {ensioning
members could be approximately two-dimensional members (e.q., ribbons or

straps).
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[80036] Although the exemplary embodiment includes three different
tensioning members, other embodiments could incorporate any other number of
tensioning members. In some embodiments, for example, an article may include a
single tensioning member. In stili other embodiments, an arlicle could include two
tensioning meambers. In still other embodiments, an article could include four or
maore tensioning meambers.

{60371  Although the exemplary embodiment depicts three distinct
tensioning members, other embodiments could incorporate tensioning members
that are joined or otherwise integrated. For example, in anocther embodiment a
single central element (such as a wire or cable) may extend through the middie of
a sole structure and may be joined {o three distinct elements that extend from the
central element and across the upper. Such joining could be accomplished by
knots, soldering (e.g., in the case of metal cables), melting (e.g., in the case of
polymer cables), intermediate fasteners or any other means known for joining two
or more cables, wires, strings, laces or other tensioning slements.

{BO38]  As most clearly seen in FIG. 2, each tensioning member can
extend through portions of article 100, For example, first tensioning member 201
may include a first end portion 211 that is anchored to upper 102 (or, alternatively
to sole structure 113} on medial side 18, From medial side 18, first {ensioning
member 201 exiends over instep portion 112 of upper 102, down iateral side 16 of
upper 102 and into sole structure 110, As discussed in further detail below, a
portion of first tensioning member 201 exiends within sole structure 110 and exils
sole structure 110 at heel portion 14, A second end portion 221 of first tensioning
member 201 may exiend outwardly from article 100 and can be manually pulled or
may be attached to a tensioning device of some kind. In a similar manner, second
tensioning member 202 and third tensioning member 203 exiend over instep
portion 112 and through sole structure 110, Specifically, second tensioning
member 202 and third tensioning member 203 are anchored to medial side 18 of
articie 100 at a first end portion 212 and & first end portion 213, respectively.

Likewise, a second end portion 222 and a second end portion 223 of second
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tensioning member 202 and third tensioning member 203, respectively, extend
autwardly from sole structure 110 to be manually actuated or atlached to a
tensioning device.

[80039] Embodiments may ulilize g tensioning device to apply tension (o
one or more tensioning members. For purposes of illustration, the embodiments
do not depict a tensioning device. Instead, it is to be understood that the ends of
one or moreg tensioning members could be attached 1o a lensioning device of
some kind. Exemplary tensioning devices include, but are not limited to: winding
devices {e.g., reels and spools), springs, as well as any other devices, systems or
components that can be used to apply tension to any portion of a tensioning
member. Further exemplary tensioning devices include, but are not limited to: reel
devices with a ratcheling mechanism, reel devices with a cam mechanism, manual
tensioning devices, automatic {ensioning devices, as well as possibly other kinds
of tensioning devices. Examples of a tensioning device comprising a reel and
ratcheting mechanism that could be used with the current embodiments are
disclosed in Soderberg et al,, U.S. Patent Number 8,468,657, issued June 25,
2013, also published as U.5. Patent Publication Number 201(/0133057 on June
10, 2010 and titled "Reel Based Lacing System”, the entirety of which is hereby
incorporated by reference. Examples of a molorized tensioning device that could
be used with the current embodiments are disclosed in Beers et al., UG, Patent
Application Publication Number 2014/0070042, published on March 13, 2014,
which was filed as U.S. Patent Application Number 14/014555 on August 30, 2013,
and liled "Motorized Tensioning System with Sensors”, the entirety being
incorporated by reference herein.

808401 An exemplary configuration for an article with a closed instep
portion that further utilizes tensioning members and a tensioning device {o tighten
the upper is disclosed in Beers, U.S. Patent Application Publication Number |
now U5, Patent Application Number 13/938208, filed July 11, 2013, and titled
“Article with Closed Instep Portion Having Variable Volume™, the entirety of which

is hereby incorporated by reference. In particular, in an exemplary embodiment,

11



WO 2016/018485 PCT/US2015/029401

second end portion 221 of first tensioning member 201, second end portion 222 of
second tensioning member 202 and second end portion 223 of third tensioning
member 203 may be atlached to an auiomated reel-based iensioning device. This
tensioning device may automatically apply tension to the lensioning members (e.g.,
by winding a spoo! to which the tensioning members are attached) in response to
information cblained by sensors and/or in response o user commands {€.9., 8
user pressing a wind/unwind button on a control device).

(8041} Embodiments may include provisions {o facilitate the travel of one
or more tensioning members through sole structure 110. In some embodiments,
sole siructure 110 can include features (o retain portions of one or more tensioning
members. Exemplary fealures may include, but are not limited to: grooves,
channels, passages, cavilies as well as any other features. In an exemplary
embodiment, sole structure 110 may be provided with one or more channels that
are configured to recsive portions of each tensioning member.

(60421 As seenin FIGS. 2 and 3, sole structure 110 may be provided
with a set of channeis 300. In some embodiments, set of channels 300 may
comprise a central longitudinal channel 305, In addition, in some embodiments,
set of channels 300 may include one or more branching side channels, which
extend from ceniral longitudinal channel 305 towards a side edge of sole structure
110, In particular, in an exemplary embodiment, set of channels 300 includes first
branching side channel 301, second branching side channel 302 and third
branching side channel 303. Each branching side channel may extend from
central longitudinal channel 305 to [ateral side edge 310 of sole structure 110,

[8043] In some embodiments, sole structure 110 may include provisions
that facilitate the entrance andfor exit of tensioning members from sole structure
110. For example, in some embodiments, sole structure 110 may include one or
more side cufouts that allow tensioning members to enter branching side channels
along a side edge of sole structure 110, in an exemplary embodiment, sole
structure 110 may include first side cutout 341, second side culout 342 and third

side cutout 343 corresponding to first branching side channel 301, second
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branching side channel 302 and third branching side channel 303, respectively. in
addition, in some embodiments, sole structure 110 may be provided with a rear
opening 320 that provides access o central longitudinal channel 305 from
rearward peripheral wall 322 of sole structure 110 (see FIG. 4).

[6044]  As shown in FIG. 3, an inner member 103 may be used in some
embodiments. Inner member 103 is depicted as an insole in the exemplary
embodiment. However, in other embodiments, inner member 103 could comprise
a strobel liner, lasting board and/or similar structure associated with either upper
102 or sole structure 110, Although some embodiments include an inner member
103, in other embodiments an inner member may be optional. in ancther
embodiment, for example, a user’s fool may rest directly on proximal surface 155
of sole structure 110,

[6045] FiG. 5illustrates an isometric view of an embodiment of arlicle
100, including an enlarged schematic cross-sectional view of a portion of article
100, Referring to FIG. 5, second tensioning member 202 is disposead within
second branching side channel 302, in this cross-sectional view, a portion of third
tensioning member 203 is also seen disposed within central longitudinal channel
305. Moreover, inner member 103 is disposed on proximal surface 155 of sole
structure 110 and covers the open channel configuration. With this configuration,
a user's fool, when inserted into upper 102, may rest on inner member 103, This
arrangement helps prevent direct contact belween a user’s foot and the channels
or fensioning members.,

[0046] FiG. 6 is a schemalic isometric view of an embodiment of sole
structure 110, including a first cross-sectional view of the sole structure taken
along a longitudinal direction and a second cross-sectional view of the sole
structure taken along a lateral direction. Referring o FIG. 6, some embodiments
may be configured with an open channel configuration. In other words, one or
more channels in set of channels 300 may be open on a surface of sole structure
110, rather than being completely enclosed within the outer surfaces of sole

structure 110. In an exemplary embodiment, each channel may be open on
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proximal surface 155 of sole structure 110, For example, central longitudinal
channel 305 includes an upper open portion 405 that is in fluid communication with
proximal surface 155, Likewise, first branching side channel 301 includes an
upper open portion 401 that is in fiuid communication with proximal surface 155,
Further, second branching side channel 302 includes an upper open portion 402
that is in fluld communication with proximal surface 155, Still further, third
branching side channel 303 includes an upper open portion 403 that is in fiuid
communication with proximal surface 155, With this arrangement, tensioning
members disposed within set of channels 300 may be visible on proximal surface
155 of sole structure 110,

(60471  In still other embodiments, portions of one or more channels
could be closed on a proximal surface of a sole structure. In some embodiments,
for exampie, channels may be enclosed on all sides within the interior of the sole
structure.

[0048]  In an exemplary embodiment, sach channel of set of channels
300 may be open (i.e., open on proximatl surface 155) along a majority of the
iength of channels 300. For example, in some embodiments, each channel may
be open along at least 50 percent of the length of the channel. This open channel
configuration may tacilifate assembly by allowing the lensioning members o be
inserted directly into the channels, rather than requiring them {o be threaded
through closed channels. Such a configuration may also make i easier {0 access
the tensioning members should the tensioning members require adjustment and/or
replacement.

[8048] FiG. 7 is a schematic top down view of an embuodiment of sole
structure 110, in which proximal surface 155 is clearly visible. The general
configuration of channels within sole structure 110, including their general
iocations and general orientations are dlearly shown in FIG. 7.

(60507 Generally, the locations of one or more channels can vary from
ane embodiment {o another. In some embodiments, one or more channels may

be disposed in forefoot portion 10, midioot portion 12 and/or heel portion 14 of
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sole structure 110. Moreover, some channels may be disposed in a lateral side 16
and/or a medial side 18 of sole structure 110, In an exemplary embodiment,
central iongitudinal channel 305 may be located approximately in the middle of
sole siructure 110, In other cases, however, central longitudinal channel could be
offset towards the lateral or medial sides. Furthermore, ceniral longitudinal
channel 305 may extend forwardly from a rear end portion 117 of sole structure
110, In some embodiments, central longitudinal channel 305 extends through heel
portion 14 and midfoot portion 12, and may not extend into forefoot portion 10 {or
may extend only partially into forefcot portion 10).

(866511  In some embodiments, each branching side channel may
generally extend from central longitudinal channel 305 (o iateral side edge 310 of
sole structure 110, In some embodiments, first branching side channel 301 and
second branching side channel 302 may extend through heel portion 14 along
lateral side 16. In some embodiments, third branching side channel 303 may
extend through midfoot portion 12 and forefoot portion 10, and along lateral side
16,

160521  In different embodiments, the orlentations of each channel couid
vary. For example, in some embaodiments, central longitudinal channel 305 may
extend in an approximately longitudinal direction with respect o sole structure 110,
However, in other embodiments, central longitudinal channel 305 could be angled
with respect to the longitudinal direction. In addition, each branching side channel
may extend at an angle from central longitudinal channel 305, In an exemplary
embodiment, first branching side channel 301 forms an angle A3 with central
iongitudinal channel 305, second branching side channel 302 forms an angle A2
with central longitudinal side channel 305, while third branching side channet 303
forms an angle A1 with respect to central longitudinal channel! 305,

[80853] The values of angle A1, angle AZ and angle A3 can vary. Inone
exemplary embodiment, angle A1 may have a value greater than 90 degrees such
that third branching side channel 303 exiends diagonally from central longitudinal

channel 305 to lateral side edge 310, Specifically, third branching side channel
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303 may exiend in a diagonally forward direction, or towards forefoot portion 10.
Additionally, in an exempiary embodiment, angle A2 may have a value greater
than 80 degrees such that second branching side channel 302 extends diagonatly
from central longitudinal channel 305 {o lateral side edge 310. Specifically,
second branching side channel 302 may extend in a diagonally forward direction.
In some cases, second branching side channel 302 may be approximately paraliel
with third branching side channel 303. In addition, in an exemplary embodiment,
angle A3 may have a value less than 90 degrees such that first branching side
channel 301 extends diagonally from central longitudinal channel to lateral side
edge 310. However, in conlrast to second branching side channel 302 and third
branching side channel 303, first branching side channel 301 may extend
diagonally and rearwardly, or fowards rear end portion 117 of sole structure 110.
in other words, in some embodiments, first branching side channel 301 may be
rotated with respect to second branching side channel 302 and third branching
side channel 303. This angled configuration for each branching side channel may
help in controlling tension and fravel of each tensioning member.

(60541  In still other embodiments, angle A1, angle A2 and angle A3
could have any other values. in an altermnative embodiment, for example, one or
more angles could be 80 degree angles, such that one or more branching side
channels are approximately perpendicular to central longitudinal channel. In such
cases, ong or more branching side channels may extend approximately in the
tateral direclion, rather than in a diagonal direction.

[80855] In different embodiments, the geometry of one or more channels
could vary. In some embodiments, channels may have an approximately linear
geomelry. For example, when considerad in isolation, in some embodiments,
central longitudinal channel 303, first branching side channel 301, second
branching side channel 302 and third branching side channel 343 all have
approximaiely straight or linear geomelrigs. However, in other embodiments, one
or more channels could have nonlingar geometries. For example, in some cases,

channels can have a generally wavy shape. In other cases, channels can be
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arranged in any other nonlinear configuration. it will be undersiond that the term
“‘nonlinear configuration” is not intended to be limited o a particular type of
nonlinear shape or arrangement. For example, a nonlinear configuration for a
channel can include smooth nonlinear shapes such as sinusoidal shapes, wavy
shapes, as well ag other smooth nonlinear shapes. Alse, a nonlinear configuration
for a channel can include polygonal nonlinear shapes with edges such as zig-zag
shapes, triangle wave shapes, square wave shapes, as well as any cther types of
non-smooth nonlinear shapes.

{60561 The arrangement of tensioning members throughout article 100,
including their arrangement within set of channels 300, is clearly shown in FIG. 8.
For example, first tensioning member 201 enters sole structure 110 through rear
opening 320. From rear opening 320, a first portion 261 of first tensioning member
201 exiends through central longitudinal channel 305 until first tensioning member
201 enters first branching side channel 301. A second portion 262 of first
tensioning member 201 exiends through first branching side channel 301 and exits
at first side cutoui 341. Similarly, second tensioning member 202 enters sole
structure 110 through rear opening 320, From rear opening 320, a first portion
271 of second tensioning member 202 exdends through central longitudinal
channel 305 until second tensioning member 202 enters second branching side
channel 302. A second portion 272 of second tensioning member 202 exiends
through second branching side channel 302 and exits at second side culout 342.
Also, third tensioning member 203 enters sole structure 110 through rear opening
320. From rear opening 320, a first portion 281 of third tensioning member 203
exiends through central longitudinal channel 305 until third tensioning member 203
enters third branching side channel 303. A second portion 282 of third {ensioning
member 203 exiends through third branching side channel 303 and exits at third
side cutout 343,

{80571  The widthwise dimensions of various components associated
with article 100 may be clearly seen in FIGS. 7 and 8. For purposes of reference,

each channel is assoclated with a width. It is to be undersiood thal the widths

17



WO 2016/018485 PCT/US2015/029401

discussed here and shown in the figures are inlended o be representative, and in
some cases average, widths., Thus, although the width of each channel may vary
over the length of the channel, gach channel may still be characterized by an
average width. Similarly, each tensioning meamber may be associated with a width.
The widths associated with each {ensioning member may be likewise
representative, and in some cases average, widlhs.

[06058] Referring lo FIGS. 7 and 8, first branching side channel 301 has
a width W1, second branching side channel 302 has a width W2, third side branch
channel 303 has a width W3 and central longitudinal channel 305 has a width W4,
As clearly seen in FIG. 7, the widths of each branching side channel {e.g., width
W1, width W2 and width W3) may be approximately similar to width W4 of central
iongitudinal channel 305, For example, in some embodiments, the value of width
W4 may be less than three times the value of widith W1. In other words, in some
embodimenis, central longitudinal channel 305 may be less than three times as
wide as first branching side channel 301, Similarly, in some cases, the ratio of
width W4 to width W2 may also be 3 or less. Likewise, in some cases, the ratio of
width W4 {o width W3 may be 3 or less. in siill other embodiments, the ratio of
width W4 to width W1 may range between (.5 and 1.5, In siill other embodiments,
the ratio of width W4 to width W1 may range between 0.9 and 1.1. Moreover, the
ratios of width W4 {o width W2 and to width W3 could likewise vary in similar
ranges.

[80058] In some embodiments, width W4 could be approximaiely equal o
width W1, width W2 and/or width W3, By maintaining relatively similar widths for
each channel, the travel of each tensioning member may be betler controlled and
therefore tension control for the article can be enhanced. Of course, in other
embodiments it is possible thal width W4 could be three or more times larger than
gither of width W1, width W2 or widih W3,

(60607 In some embodiments, the width of ceniral longitudinal channel
305 may be substantially narrow compared to the width of article 100. Specifically,

in some cases, the width of central longitudinal channel 305 may be wide enough
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to accommodate multiple tensioning membaers, bul may be substantially less than
the average width, or even the minimal width, of sole structure 110.

[6061] As seen in FIG. 8, each tensioning member is associated with a
width. For example, first lensioning member 201 has a width W5, Likewise,
second lensioning member 202 has a width W6, while third lensioning member
203 has a width W7, In some embodiments, the values of width W5, width W6
and width W7 may be substantially similar. In other embodiments, however, each
width could be different.

[6062]  As clearly shown in FIG. 8, each channel may be sized to fit al
ieast one tensioning member. However, the width of each channel may not be
substantially greater than the widths of the tensioning members {e.g., more than a
few times the width of a tensioning member). For example, in some cases, width
W1 of first branching side channel 301 may be only slightly larger {2.q., 2-3 times
farger} than width W5 of first tensioning member 201, Likewise, width W2 of
second branching side channel 302 and width W3 of third branching side channel
303 may be only slightly iarger than the widths of second {ensioning member 202
and third tensioning member 203 (that is, width W6 and width W7, respectively).

{80631 Moreover, as clearly shown in FIG. 8, in an exemplary
embodiment, width W4 of central longitudinal channel 305 may be large enough to
accommodate first tensioning member 201, second tensioning member 202 and
third tensioning member 203 simulianeously. However, in some cases, width W4
may not be significantly larger than 2-4 times the width of each individual
tensioning member.

[8064] For purposes of characterizing the relative width of central
iongitudinal channel 305 and sole structure 110, sole structure 110 is depicted as
having a minimal width W8, which may be associated with midioot portion 12
and/or forefoot portion 10 of sole structure 110, Additionally, sole structure 110
has a maximal heel width W9 at heel portion 14 and a maximal forefool width W10
at forefoot portion 10.
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[8065] In some embodiments, width W4 of central longitudinal channel
305 may be substantially less than the width of sole structure 110. Specifically,
width W4 may be less than the minimal width W8 of sole structure 110, and may
therefore also be substantially less than width WS at heel portion 14 and width
W10 at forefoot portion 10, To appreciate the relative difference between width
Wd of central longitudinal channel 305 and the minimal width W8 of scle structure
110, the ratios of several widths may be compared. For example, in some
embodimenits, the ratio of width W4 of central longitudinal channel 305 io width
W7 of first tensioning member 201 may be substantially smaller than the ratlio of
width W8 of sole structure 110 to width W7, In other words, width W8 of sole
structure 110 may be many limes greater than width W7 of first tensioning
member 201, while width W4 of central longitudinal channel 305 may only be
slightly larger than width W7 of first tensioning member 201, Thus, in some cases,
while the ratio of width W4 to width W7 may be in the range between 110 5 {(e.g.,
width W4 is 1 to 5 times larger than width W7}, the ratio of width W8 to widih WY
may be in the range between 10-100, or possibly even greater.

[G066] It may therefore be seen that central longitudinal channel 305
comprises a relatively narrow channel, when compared {0 the overall width of sole
structure 110, This allows the arrangement of each tensioning member {0 be
carefully controlied within central longitudinal channel 305, to facilifate smooth
travel and enhance tension. This arrangement may be in contrast {o some other
embodiments where {ensioning members may exiend through a holiow central
cavity that extends through much of sole structure 110, Such embodiments may
require additional features, such as guides, pulleys or other devices, o maintain
tension along the {ensioning members and ensure the tensioning members are
maintained in a desired configuration within sole structure 110,

(808677 In different embodiments, the depth of each channel can vary. In
some embodiments, one or more channels may have a depth thal, as measured
from proximal surface 155, is large enough lo accommodale a tensioning member.

For example, referring to FIG. §, central longitudinal channel 305 may have an
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approximate depth D1, In some embodiments, depth D1 may be greater than or
equal to width W1, width W2 or width W3 of first branching side channel 301,
second branching side channel 302 or third branching side channel 303,
respectively. In other embodiments, depth D1 could be less than these widihs, In
still other cases, depth D1 may be significantly larger than any of these widths —
for example, & or more limes the size of the widths of the tensioning members.

[6068] FiGS. 9 and 10 illustrate schematic isometric views of article 100,
in which upper 102 is shown in phantom. Specifically, FIG. 9 depicis a
configuration in which set of tensioning members 200 is icose, so that liltle o no
tension is applied across upper 102, especially al instep portion 112, In contrast,
FiG. 10 depicts a configuration where a tension 450 has been applied to the ends
of set of tensioning members 200, which are disposed cutwardly and behind sole
structure 110. As tension 450 is applied, first tensioning member 201, second
{ensioning member 202 and third tensioning member 203 are ail pulled through set
of channels 300. Additionally, the portions of first tensioning member 201, second
fensioning meamber 202 and third tensioning member 203 that are disposed across
upper 102 are pulled taut, especially at instep portion 112, thus acting to contract
the volume of upper 102 around a fool.

{0069 FIGS. 11-12 illustrate another embodiment of an article of
footwear 600 that incorporates a plurality of tensioning members 700 of a
tensioning system. Specifically, FIG. 11 llustrates a top down view of an
embodiment of a sole structure 810 thal incorporates various {ensioning members,
while FIG. 12 illustrates an isometric view of article 600, including sole structure
810 and upper 802, where upper 802 shown in phantom for purposes of illustration.

[8070] Referring to FIGS. 11-12, sole structure 6810 may be configured
with a plurality of channaels 800, including first branching side channel 801, second
branching side channel 802, third branching side channel 803, fourth branching
side channel 804, fifth branching side channel 805 and sixth branching side
channel 806. Plurality of channels 800 may further include central longitudinal

channel 810. In contrast to some previous embodiments where branching side
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channels exiend only on one side of the sole structure, the embodiment of FIGS.
11-12 is seen to have branching side channels that extend on both a lateral side
614 and a medial side 612 of article 600. Specificaily, first branching side channel
801, second branching side channel 802 and third branching side channel 803
exiend on medial side 612 between central longitudinal channel 810 and medial
side edge 613, while fourth branching side channel 804, fifth branching side
channel 805 and sixth branching side channel 806 exiend on lateral side 614
belween central longitudinal channe! 810 and lateral side edge 615.

[6071]  In some embodiments, plurality of channels 800 may each
receive a distinct tensioning member, where each tensioning member exiends
along central longitudinal channel 810 to g particular branching side channel. For
example, in the exemplary embodiment, first tensioning member 701 extends from
central longitudinal channel 810, through first branching side channel 801 and out
of medial side edge 613 of sole structure 610. Likewise, a second tensioning
member 702 is associated with second branching side channel 802, a third
fensioning meamber 703 is associaled with a third branching side channel 803, a
fourth tensioning member 704 is associated with a fourth branching side channel
804, a fifth {ensioning member 705 is associated with a fifth branching side
channel 805 and a sixth tensioning member 706 is associated with a sixth
branching side channel 506.

[0072] In al least some embodiments, each branching side channel on
one side of sole structure 810 may be arranged in an approximately symmaetric
manner about central longitudinal channel 810 with a corresponding branching
side channel. For example, first branching side channel 801 may be arranged in
an approximately symmetric manner {about central longitudinal channel 810) with
fourth branching side channel 804, Similarly, second branching side channel 802
may be arranged in an approximately symmetric manner (about central
iongitudinal channel 810} with fifth branching side channel 805, Also, third
branching side channel 803 may be arranged in an approximalely symmetric

manner {(about central longitudinal channel 810) with sixth branching side channel
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8G8. This approximately symmelric arrangement for plurality of channeis 800 and
the corresponding symmetlric arrangement of plurality of tensioning members 700
may resull in even tensioning, or pull, over upper 602 on both medial side 612 and
lateral side 614,

(060731  As shown in FIG. 12, each tensioning member may exiend form
an opening on a sidewali of sole structure 610, wrap over upper 802 and then may
be fixedly atiached o upper 602 and/or sole structure 610 on a side opposile of
where the tensioning member exited sole structure 610, As one example, fourth
tensioning member 704 is seen to exit fourth branching side channel 804 of sole
structure 610 at opening 830 on iateral side 614. From opening 830, a portion of
fourth tensioning member 704 extends over upper 802. An end portion 720 of
fourth tensioning member 704 may be further secured to article 600 on medial side
612.

(60741  The end portions of a tensioning member may be secured {o any
portion of article 600, For example, end portion 720 may be secured sither (o sole
structure 610 or {o upper 802. Moreover, end portion 720 could be secured using
stitches, staples, adhesives or any other kind of fasteners. in a similar manner,
each of the end portions of the remaining tensioning members of plurality of
tensioning members 700 could be secured to any portion of article 600 using any
known attachment method.

[8875] The exempiary embodiment depicted in FIGS. 11-12 shows a
separate tensioning member extending through each branching side channel of
sole structure 610, and across upper 602, In still other embodiments, however, it
is possible that a single lensioning member could exit a channel of sole structure
610 on one side of article 800 and then re-enter a channel of sole structure 610 on
an opposing side of article 600, For example, in another embodiment, a
tensioning member could extend through first branching side channel 861, outf of
sole structure 610 and arcund upper 602, and then back into sole siructure 610
through fourth branching side channel 804, Such a looped configuration may help

to balance tension across the medial and lateral sides of upper 602.
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[8076] In different, the positioning or arrangement of lensioning
members on the surface of upper 602 could vary. For example, in a previous
embodiment depicted clearly in FIG. 9, three different tensioning members are
seen to exiend around upper 102 in an approximately parallel configuration, with
each tensioning member primarily traveling from the lateral to medial side of upper
102. In contrast, as clearly shown in FIG. 12, some embodiments may have
tensioning members that crigscross or otherwise run both laterally and
iongitudinally along the surface of upper 602. By providing different arrangemenis
of tensioning members on upper 602, the tension applied to different regions of
upper 802 by plurality of tensioning members 700 can be varied.

(607771 It will be understood that the number of branching side channels
can vary in other embodiments. For example, while the embodiment shown in
FIGS. 11-12 includes s iotal branching side channels, other embodiments could
incorporate any number less than six or greater than six. For example, FiG. 13
Hlustrates a top down schematic view of a sole structure 800 that incorporales
eight branching side channels. Spegcifically, plurality of branching side channels
910 include a first set of branching side channels 212 and a second set of
branching side channels 814, which both extend through forefoot portion 815 of
sole structure 800, Here, first set of branching side channels 212 includes
branching side channel 920 and branching side channel 922, while second set of
branching side channels 914 includes branching side channel 926 and branching
side channel 928, Sole structure 800 further includes a third sel of branching side
channels 930, including four different branching side channels that extend through
heel portion 917 of sole structure SG0.

[0078] In still another embodiment, shown in FIG. 14, a sole structure
1000 may be configuraed with six {olal branching side channels, bul where the
configuration of branching side channels is asymmetric. Specifically, in the
embodiment depicted in FIG. 14, a first branching side channel 1002 is arranged
in an asymmelric manner with respect (o a second branching side channel 1004

{about central [ongitudinal channel 1006). The use of asymmelric configurations
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of branching side channels with respect to the medial and [ateral sides of an arlicle
may allow for variations in tension on the medial and lateral sides of an upper.
[6079]  While various embodiments have been described, the descriplion
is intended to be exempiary, rather than limiting and it will be apparent to those of
ordinary skill in the art that many more embodimentis and implementations are
possible that are within the scope of the embodiments. Accordingly, the
embodiments are not to be resiricled except in light of the atlached claims and
their equivalents. Also, various modifications and changes may be made within

the scope of the attached claims.
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WHAT IS CLAIMED IS

1. An article of footwear, comprising:

an upper and a sole structure;

the sole structure including a distal surface and a proximal surface, wherein
the proximal surface is disposed closer o the upper than the distal surface;

the sole structure further including a central longitudinal channel;

the sole siructure including atl least one branching side channel that
extends from the ceniral longitudinal channel to a side edge of the sole siructure;

at least one lensioning member including a first portion, a second portion
and a third portion;

the first portion of the at least one {ensioning member being disposed within
the ceniral longitudinal channel;

the second portion of the at least one {ensioning member being disposed
within the at least one branching side channel;

the third portion of the at least one tensioning member exiending along a
portion of the upper;

wherein the atl least one tensioning member can be pulled through the
central longitudinal channel and the at least one branching side channel (o apply
tension to the upper; and

wherein the central longitudinal channel and the at least one branching side

channel are open on the proximal surface of the sole structure.

2. The article of footwear according o claim 1, wherein the sole structure
includes two or more branching side channels, and wherein every branching side

channel of the sole structure extends o the side edge.

3. The article of footwear according o claim 2, wherein the side edge is a
iateral side edge.
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4. The article of foolwear according to claim 1, wherein the sole structure

includes two branching side channels.

5. The article of footwear according o claim 4, wherein the sole structure

includes three or more branching side channels.

8. The article of foolwear according to claim 4, wherein a first branching side
channel forms a first angle with the central longitudinal channel and wherein a
second branching side channel forms a second angle with the central longitudinal
channel and wherein the first angle is subsiantially greater than 0 degrees and
substantially less than 180 degrees and wherein the second angle is substantially

greater than 0 degrees and subsiantially less than 180 degrees.

7. The article of footwear according o claim 86, wherein the first angle and the
second angle are approximately equal.

8. The article of footwear according o claim §, wherein the first angle and the
8

econd angle are different.
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S. An article of foolwear, comprising:

an upper and a sole struclure;

the sole structure including a distal surface and a proximal surface, wherein
the proximal surface is disposead closer to the upper than the disial surface;

the sole structure further including a central longitudinal channel;

the sole structure including at least one branching side channel that
exiends from the central longitudinal channel to a side edge of the sole structure;

at least one tensioning member including a first portion, a second portion
and a third portion;

the first portion being disposed within the ceniral longitudinal channel;

the second portion being disposed within the at least one branching side
channsl;

the third portion exiending along a portion of the upper;

wherein the at least one tensioning member can be pulled through the
central longitudinal channel and the at least one branching side channel {o apply
iension o the upper;

the central longitudinal channel having a first width and the at least one
branching side channel having a second width; and

wherein the first width is approximately equal to the second width.

10.  The article of footwear according to claim 8, wherein a ratio of the first width

{0 the second width is between 0.5 and 1.5.

11.  The article of footwear according to claim 9, wherein a ratio of the first width

o the second width iz bebween 0.8 and 1.2,

12.  The article of footwear according to claim 8, wherein a ratio of the first width
to the second width is between 0.9 and 1.1,
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13. The article of footwear according to claim @, wherein the central longitudinal
channel and the at least one branching side channel have similar depths, where

the depths are measured from the proximal surface of the sole structure.

14.  An article of foolwear, comprising:

an upper and a sole struclure;

the sole structure further including a central longitudinal channel;

the sole structure including at least one branching side channel that
exiends from the central longitudinal channel 1o a side edge of the sole structurs;

at least one tensioning member extending through the ceniral longiiudinal
channel and the al least one branching side channel, wherein a portion of the at
ieast one tensioning member is disposed on the upper;

wherein the at least one {ensioning member can be pulled through the
central longitudinal channel and the at least one branching side channel to apply
tension to the upper;

the central longitudinal channel having a first width, the at least one
tensioning member having a second width and the article of footwear having a
third width associated with the minimum width of the aricle of footwear; and

wherein a first ratio of the third width to the first width is greater than a

second ratio of the third width to the second width.

15,  The article of footwear according to claim 14, wherein the first ratio is

greater than 5.

16.  The article of footwear according to claim 14, wherein the first ralio is

greater than 3.

17.  The article of footwear according to claim 14, wherein the second ratio is

less than 5.
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18,  The article of footwear according to claim 14, wherein the second ratio is

less than 3.

19.  The article of footwear gecording to claim 14, wherein the at least one
tensioning meamber is lensioned using a manual lensioning device disposead

outwardly of the sole structure.

20, The article of footwear gecording to claim 14, wherein the at least ong
tensioning member is tensioned using an automaiic tensioning device disposed

outwardly of the sole structure.
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Claims Nos.: 9-20

Re Item III
Reasoned statement with regard to incomplete search

1 In view of the large number of independent claims (three
independent product claims) and also the wording of the claims presently
on file, which render it difficu]t, if not impossible, to determine the
matter for which protection is sought the present application fails to
comply with the clarity and conciseness requirements of Article 6 PCT
(see also Rule 6.1(a) PCT) to such an extent that a meaningful search is
impossible.

2 In the present case and prima facie, the claimed
subject-matters are so numerous and different that they simply preclude
the detailed analysis necessary to come to a firm conclusion regarding to
the essential technical features of the invention and also the unity of
the present application.

3 At least some of the independent
claims (in particular claims 9,14) differ from independent claim 1, in
that they are drafted by means of removing features and/or adding
features , thuslacking conciseness and clarity about the subject-matter
to be searched.

4 Moreover, claim 1 refers to an article with a
sole having channels on the proximal surface whereas claims 9,14 refer to
an article with a sole having channels with a special width which
suggests the reader that the application contains two inventions
(position of the channels in the sole and size/dimension of the
channels). Therefore, claims 9-20 are not clear (Art. 6 PCT) (see Item
VIII, 6.1) and non-unitary with claim 1 (R.13(1) PCT).

5
Consequently, the search has been carried out for those parts of the
application which do appear to be clear and concise and unitary, namely
independent claim 1 (product claim) and its dependent claims 2-8.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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