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Description

BACKGROUND

[0001] A conventional article of athletic footwear in-
cludes two primary elements, an upper and a sole struc-
ture. The upper provides a covering for the foot that se-
curely receives and positions the foot with respect to the
sole structure. In addition, the upper may have a config-
uration that protects the foot and provides ventilation,
thereby cooling the foot and removing perspiration. The
sole structure is secured to a lower surface of the upper
and is generally positioned between the foot and the
ground to attenuate ground reaction forces. The sole
structure may also provide traction and control foot mo-
tions, such as over pronation. Accordingly, the upper and
the sole structure operate cooperatively to provide a com-
fortable structure that is suited for a wide variety of am-
bulatory activities, such as walking and running.
[0002] The sole structure of athletic footwear generally
exhibits a layered configuration that includes a comfort-
enhancing insole, a resilient midsole formed from a pol-
ymer foam, and a ground-contacting outsole that pro-
vides both abrasion-resistance and traction. Suitable pol-
ymer foam materials for the midsole include ethylvinyla-
cetate or polyurethane that compress resiliently under
an applied load to attenuate ground reaction forces and
absorb energy. Conventional polymer foam materials are
resiliently compressible, in part, due to the inclusion of a
plurality of open or closed cells that define an inner vol-
ume substantially displaced by gas. That is, the polymer
foam includes a plurality of bubbles that enclose the gas.
Following repeated compressions, the cell structure may
deteriorate, thereby resulting in decreased compressibil-
ity of the foam. Accordingly, the force attenuation char-
acteristics of the midsole may decrease over the lifespan
of the footwear.
[0003] One manner of reducing the weight of a polymer
foam midsole and decreasing the effects of deterioration
following repeated compressions is disclosed in U.S. Pat-
ent Number 4,183,156 to Rudy, in which cushioning is
provided by a fluid-filled bladder formed of an elastomeric
materials. The bladder includes a plurality of tubular
chambers that extend longitudinally along a length of the
sole structure. The chambers are in fluid communication
with each other and jointly extend across the width of the
footwear. The bladder may be encapsulated in a polymer
foam material, as disclosed in U.S. Patent Number
4,219,945 to Rudy. The combination of the bladder and
the encapsulating polymer foam material functions as a
midsole. Accordingly, the upper is attached to the upper
surface of the polymer foam material and an outsole or
tread member is affixed to the lower surface.
[0004] Bladders of the type discussed above are gen-
erally formed of an elastomeric material and are struc-
tured to have upper and lower portions that enclose one
or more chambers therebetween. The chambers are
pressurized above ambient pressure by inserting a noz-

zle or needle connected to a fluid pressure source into a
fill inlet formed in the bladder. Following pressurization
of the chambers, the fill inlet is sealed and the nozzle is
removed.
[0005] Fluid-filled bladders suitable for footwear appli-
cations may be manufactured by a two-film technique, in
which two separate sheets of elastomeric film are formed
to exhibit the overall peripheral shape of the bladder. The
sheets are then bonded together along their respective
peripheries to form a sealed structure, and the sheets
are also bonded together at predetermined interior areas
to give the bladder a desired configuration. That is, the
interior bonds provide the bladder with chambers having
a predetermined shape and size. Such bladders have
also been manufactured by a blow-molding technique,
wherein a molten or otherwise softened elastomeric ma-
terial in the shape of a tube is placed in a mold having
the desired overall shape and configuration of the blad-
der. The mold has an opening at one location through
which pressurized air is provided. The pressurized air
induces the liquefied elastomeric material to conform to
the shape of the inner surfaces of the mold. The elasto-
meric material then cools, thereby forming a bladder with
the desired shape and configuration.
[0006] Document WO 03/056964 discloses an article
of footwear having an upper and a sole structure secured
to the upper, the sole structure comprising: a void ex-
tending through a medial side and a lateral side of the
footwear, the void defining an upper surface and an op-
posite lower surface; at least one fluid-filled chamber ex-
tending between the upper surface and the lower surface
of the void, the at least one chamber having a first portion
that is located adjacent to one of the medial side and the
lateral side of the footwear, and the at least one chamber
having a second portion that is located inward from the
first portion; a sole element extending under the second
portion of the at least one chamber, a surface portion of
said sole element being in contact with the second portion
of the at least one chamber, the sole element being ab-
sent from an area under the first portion of the at least
one chamber; and an outsole that forms a lower surface
of the footwear, the outsole extending under both the first
portion and the second portion of the at least one cham-
ber.

SUMMARY

[0007] The invention pertains to an article of footwear
having an upper and a sole structure secured to the up-
per. The sole structure comprises a void extending
through a medial side and a lateral side of the footwear.
The void defines an upper surface and an opposite lower
surface. At least one fluid-filled chamber extends be-
tween the upper surface and the lower surface of the
void, the at least one chamber having a first portion that
is located adjacent to one of the medial side and the
lateral side of the footwear. The at least one chamber
has a second portion that is located inward from the first
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portion. A plate extends under the second portion of the
at least one chamber, a surface portion of the plate being
in contact with the second portion of the at least one
chamber, the plate being absent from an area under the
first portion of the at least one chamber. An outsole that
forms a lower surface of the footwear, the outsole extends
under both the first portion and the second portion of the
at least one chamber. The outsole is formed of a first
material and the plate is formed of a second material,
wherein the first material is softer than the second ma-
terial.
[0008] The advantages and features of novelty char-
acterizing various aspects of the invention are pointed
out with particularity in the appended claims. To gain an
improved understanding of the advantages and features
of novelty, however, reference may be made to the fol-
lowing descriptive matter and accompanying drawings
that describe and illustrate various embodiments and
concepts related to the aspects of the invention.

FIGURE DESCRIPTION

[0009] The foregoing Summary, as well as the follow-
ing Detailed Description, will be better understood when
read in conjunction with the accompanying drawings.

Figure 1 is a lateral side elevational view of an article
of footwear.
Figure 2 is a medial side elevational view of the article
of footwear.
Figure 3 is a perspective view of a support element
of the article of footwear.
Figure 4 is a side elevational view of the support
element.
Figure 5 is a cross-sectional view of the support el-
ement, as defined by section line 5-5 in Figure 4.
Figure 6 is an exploded perspective view of the sup-
port element.
Figure 7 is an exploded side elevational view of the
support element.
Figure 8 is a perspective view of the support element
in a non-pressurized configuration.
Figure 9 is a side elevational view of the support
element in the non-pressurized configuration.
Figure 10 is a cross-sectional view of the support
element in the non-pressurized configuration, as de-
fined by section line 10-10 in Figure 9.
Figure 11A-11D are schematic cross-sectional
views of a mold depicting steps for manufacturing
the support element.
Figure 12 is a perspective view of a support compo-
nent having four support elements.
Figure 13 is a lateral side elevational view of another
article of footwear.
Figure 14 is a side elevational view of a portion of
the article of footwear depicted in Figure 13.
Figure 15 is a cross-sectional of the portion of the
article of footwear, as defined by section line 15-15

in Figure 14.
Figure 16 is an exploded side elevational view of the
portion of the article of footwear depicted in Figure
13.
Figure 17 is a bottom plan view of a plate member
of the article of footwear depicted in Figure 13.
Figure 18 is a perspective view of the plate member.
Figure 19 is a top plan view of a support component
of the article of footwear depicted in Figure 13.
Figure 20 is a perspective view of the support com-
ponent.
Figure 21 is a lateral side elevational view showing
an alternate configuration of the article of footwear
depicted in Figures 1 and 2.
Figure 22 is a lateral side elevational view showing
an alternate configuration of the article of footwear
depicted in Figure 13.
Figure 23 is an exploded side elevational view of a
portion of the article of footwear depicted in Figure
22.
Figure 24 is a perspective view of a support compo-
nent of the article of footwear depicted in Figure 22.
Figure 25A-25C are perspective views showing al-
ternate configurations of the support component de-
picted in Figure 24.
Figure 26 is a cross-sectional view of the article of
footwear depicted in Figures 1 and 2, as defined by
section line 26-26 in Figure 2.
Figure 27 is a cross-sectional view of the article of
footwear depicted in Figure 13, as defined by section
line 27-27 in Figure 13.
Figure 28 is a lateral side elevational view of article
of footwear according to the invention.
Figure 29 is a side elevational view of a portion of a
sole structure of the article of footwear depicted in
Figure 28.
Figures 30A and 30B are cross-sectional views of
the portion of the sole structure, as defined by section
lines 30A and 30B in Figure 29.
Figure 31 is a perspective view of the portion of a
sole structure.
Figure 32 is an exploded perspective view of the por-
tion of the sole structure
Figure 33 is a perspective view of a plate and an
outsole in the portion of the sole structure.
Figure 34 is an exploded perspective view of the
plate and the outsole.
Figure 35 is a lateral side elevational view of another
configuration of the article of footwear depicted in
Figure 28.

DETAILED DESCRIPTION

Introduction

[0010] The following discussion and accompanying
figures disclose an article of footwear having support el-
ements in accordance with aspects of the present inven-
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tion. Concepts related to the support elements are dis-
closed with reference to footwear having a configuration
suitable for the sport of running. The support elements
are not solely limited to footwear designed for running,
however, and may be incorporated into a wide range of
athletic footwear styles, including shoes that are suitable
for baseball, basketball, football, rugby, soccer, tennis,
volleyball, and walking, for example. In addition, the sup-
port elements may be incorporated into footwear that is
generally considered to be non-athletic, including a va-
riety of dress shoes, casual shoes, sandals, and boots.
An individual skilled in the relevant art will appreciate,
therefore, that the concepts disclosed herein with regard
to the support elements apply to a wide variety of foot-
wear styles, in addition to the specific style discussed in
the following material and depicted in the accompanying
figures.
[0011] An article of footwear 10 is depicted in Figures
1 and 2 as including an upper 20 and a sole structure 30.
For purposes of reference in the following material, foot-
wear 10 may be divided into three general regions: a
forefoot region 11, a midfoot region 12, and a heel region
13, as defined in Figures 1 and 2. In addition, footwear
10 includes two sides: lateral side 14 and medial side 15,
as also defined in Figures 1 and 2. Lateral side 14 is
positioned to extend along a lateral side of the foot and
generally passes through each of regions 11-13. Simi-
larly, medial side 15 is positioned to extend along an op-
posite medial side of the foot and generally passes
through each of regions 11-13. Regions 11-13 and sides
14-15 are not intended to demarcate precise areas of
footwear 10. Rather, regions 11-13 and sides 14-15 are
intended to represent general areas of footwear 10 that
provide a frame of reference during the following discus-
sion. Although regions 11-13 and sides 14-15 apply gen-
erally to footwear 10, references to regions 11-13 and
sides 14-15 may also apply specifically to upper 20, sole
structure 30, or an individual component within either up-
per 20 or sole structure 30.
[0012] Upper 20 is secured to sole structure 30 and
defines a cavity for receiving a foot. Access to the cavity
is provided by an ankle opening 21 located in heel region
11. A lace 22 extends in a zigzag pattern through various
apertures in upper 20. Lace 22 may be utilized in a con-
ventional manner to selectively increase a size of ankle
opening 21 and modify certain dimensions of upper 20,
particularly girth, to accommodate feet with varying di-
mensions. Various materials are suitable for upper 20,
including leather, synthetic leather, rubber, textiles, and
polymer foams, for example, that are stitched or adhe-
sively bonded together. The specific materials utilized for
upper 20 may be selected to impart wear-resistance, flex-
ibility, air-permeability, moisture control, and comfort.
More particularly, different materials may be incorporat-
ed into different areas of upper 20 in order to impart spe-
cific properties to those areas. Furthermore, the materials
may be layered in order to provide a combination of prop-
erties to specific areas. Although the configuration of up-

per 20 discussed above is suitable for footwear 10, upper
20 may exhibit the configuration of any conventional or
non-conventional upper.
[0013] Sole structure 30 is secured to a lower surface
of upper 20 and includes a midsole 31 and an outsole
32. A conventional midsole is primarily formed of a pol-
ymer foam material, such as polyurethane or ethylviny-
lacetate, as discussed in the Background of the Invention
section. In contrast with the structure of a conventional
midsole, midsole 31 defines a void 33 in heel region 13
that includes four fluid-filled support elements 40a-40d.
Void 33 extends through sole structure 30 from lateral
side 14 to medial side 15 and has an upper surface 34
and an opposite lower surface 35. Although midsole 31
may be substantially formed from a polymer foam mate-
rial, plates or other elements in midsole 31 may define
void 33. Each of support elements 40a-40d extend be-
tween surfaces 34 and 35 to provide ground reaction
force attenuation as footwear 10 impacts the ground dur-
ing running, walking, or other ambulatory activities. In
addition, support elements 40a-40d may impart stability
or otherwise control foot motions, such as the degree of
pronation. Outsole 32 forms a ground-engaging surface
of sole structure 30 and is formed of a durable, wear-
resistant material, such as rubber, that is textured to en-
hance traction. In some embodiments, outsole 32 may
be formed integral with midsole 31 or may be a lower
surface of midsole 31. Sole structure 30 may also include
an insole positioned within the cavity formed by upper 20
and located to contact a plantar (i.e., lower) surface of
the foot, thereby enhancing the overall comfort of foot-
wear 10.

Support Element Structure

[0014] The primary portions of support element 40a,
as depicted in Figures 3-7, are a fluid-filled chamber 50
and a pair of inserts 61 and 62. Chamber 50 is a sealed
bladder formed from a polymer material that encloses a
pressurized fluid. The fluid places an outward force upon
chamber 50 that tends to distend surfaces of chamber
50. That is, the fluid has sufficient pressure to cause var-
ious surfaces of chamber 50 to bulge or otherwise pro-
trude outward. Surfaces 34 and 35 of void 33 have a
generally planar configuration in areas where support el-
ement 40a contacts and is secured to midsole 31. Inserts
61 and 62 are secured to an exterior of chamber 50 to
limit the distension in various surfaces of chamber 50
and provide generally planar areas that may join with
surfaces 34 and 35 of void 33.
[0015] Chamber 50 has a generally cylindrical struc-
ture that includes a first surface 51, an opposite second
surface 52, and a sidewall surface 53 extending between
first surface 51 and second surface 52. Chamber 50 is
formed, as described in greater detail below, from a pair
of polymer barrier layers that are substantially imperme-
able to a pressurized fluid contained by chamber 50. One
of the barrier layers forms both first surface 51 and side-
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wall surface 53, and the other of the barrier layers forms
second surface 52. Accordingly, the barrier layers are
bonded together around their respective peripheries to
define a peripheral bond 54 that seals the pressurized
fluid within chamber 50. In further embodiments, each of
the barrier layers may form portions of sidewall surface
53 such that peripheral bond 54 is positioned between
first surface 51 and second surface 52. As an alternative
to utilizing barrier layers to form chamber 50, a blowmold-
ing may be utilized.
[0016] Inserts 61 and 62 have a generally circular
structure and are bonded or otherwise secured to an ex-
terior of chamber 50. More specifically, insert 61 is re-
cessed into and secured to first surface 51, and insert 62
is recessed into and secured to second surface 52. Each
of inserts 61 and 62 have a plate-like structure with two
opposite surfaces and a tapered sidewall. That is, the
area of the surface that faces outward is greater than the
area of the surface that faces inward and is bonded to
chamber 50, and the sidewall forms the taper between
the two surfaces. In further embodiments, each of the
surfaces of inserts 61 and 62 may have substantially
equal areas.
[0017] Each of inserts 61 and 62 are recessed into
chamber 50, as depicted in Figure 5. More particularly,
the polymer material of chamber 50 is secured to one
surface and the tapered sidewall of each of inserts 61
and 62. The polymer material of chamber 50 extends,
therefore, from a lower surface of support element 40a
to an upper surface of support element 40a. Sidewall 53
forms, therefore, the exposed portion of support element
40a when incorporated into footwear 10. Inserts 61 and
62 may have a diameter that is equal to a diameter of
surfaces 51 and 52. Alternatively, the diameter of inserts
61 and 62 may be in a range of 90% to 110%, for example,
of a diameter of surfaces 51 and 52, or the diameter of
inserts 61 and 62 may vary beyond this range. Accord-
ingly, inserts 61 and 62 may have a lesser or greater area
than surfaces 51 and 52.
[0018] Inserts 61 and 62 are depicted as being sub-
stantially identical to each other. In some embodiments,
however, the diameters, thicknesses, or materials form-
ing inserts 61 and 62 may be different. Furthermore, each
of inserts 61 and 62 may include unique protrusions or
indentations that assist with positioning support element
40a in void 33 of midsole 31. Each of inserts 61 and 62
are also depicted as having substantially constant thick-
nesses. In some embodiments, however, the thickness
of insert 61, for example, may vary such that one side of
insert 61 is thicker than an opposite side of insert 61.
Similarly, the thickness of insert 61 may vary such that
a central area is thicker than a peripheral area.
[0019] Figures 3-7 depict support element 40a in a
pressurized configuration, wherein the fluid within sup-
port element 40a places an outward force upon first sur-
face 51, second surface 52, and sidewall surface 53 due
to differences in pressure between air surrounding cham-
ber 50 and the fluid. For purposes of comparison, Figures

8-10 depict support element 40a in a non-pressurized
configuration, wherein differences in pressure between
air surrounding chamber 50 and the fluid are minimal. In
the pressurized configuration, inserts 61 and 62 exhibit
a substantially planar structure. That is, neither of inserts
61 and 62 exhibit substantial curvature or other non-pla-
nar characteristics. In the non-pressurized configuration,
however, inserts 61 and 62 each bow inward and toward
a center of support element 40a. That is, both of inserts
61 and 62 exhibit a curved structure in the non-pressu-
rized configuration. Accordingly, the outward force of the
pressurized fluid within chamber 50 tends to deform in-
serts 61 and 62 from a non-planar structure to a generally
planar structure.
[0020] Support elements 40a-40d are devoid of inter-
nal connections between first surface 51 and second sur-
face 52. That is, first surface 51 and second surface 52
are not connected through an interior of support elements
40a-40d. Some prior art fluid-filled bladders in footwear
include a plurality of internal connections to prevent sur-
faces from bulging or otherwise protruding outward. The
presence of inserts 61 and 62, however, limits the degree
to which first surface 51 and second surface 52 protrude
outward. Accordingly, internal connections between first
surface 51 and second surface 52 are not necessary. In
some embodiments, however, internal connections may
be utilized.
[0021] A variety of thermoplastic polymer materials
may be utilized for chamber 50, and particularly the bar-
rier layers, including polyurethane, polyester, polyester
polyurethane, and polyether polyurethane. Another suit-
able material for chamber 50 is a film formed from alter-
nating layers of thermoplastic polyurethane and ethyl-
ene-vinyl alcohol copolymer, as disclosed in U.S. Patent
Numbers 5,713,141 and 5,952,065 to Mitchell et al. A
variation upon this material wherein the center layer is
formed of ethylene-vinyl alcohol copolymer; the two lay-
ers adjacent to the center layer are formed of thermo-
plastic polyurethane; and the outer layers are formed of
a regrind material of thermoplastic polyurethane and eth-
ylene-vinyl alcohol copolymer may also be utilized.
Chamber 50 may also be formed from a flexible micro-
layer membrane that includes alternating layers of a gas
barrier material and an elastomeric material, as disclosed
in U.S. Patent Numbers 6,082,025 and 6,127,026 to
Bonk et al. In addition, numerous thermoplastic ure-
thanes may be utilized, such as PELLETHANE, a product
of the Dow Chemical Company; ELASTOLLAN, a prod-
uct of the BASF Corporation; and ESTANE, a product of
the B.F. Goodrich Company, all of which are either ester
or ether based. Still other thermoplastic urethanes based
on polyesters, polyethers, polycaprolactone, and poly-
carbonate macrogels may be employed, and various ni-
trogen blocking materials may also be utilized. Additional
suitable materials are disclosed in U.S. Patent Numbers
4,183,156 and 4,219,945 to Rudy. Further suitable ma-
terials include thermoplastic films containing a crystalline
material, as disclosed in U.S. Patent Numbers 4,936,029
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and 5,042,176 to Rudy, hereby incorporated by refer-
ence, and polyurethane including a polyester polyol, as
disclosed in U.S. Patent Numbers 6,013,340; 6,203,868;
and 6,321,465 to Bonk et al.
[0022] Inserts 61 and 62 may be formed from a diverse
range of materials. Suitable materials for inserts 61 and
62 include polyester, thermoset urethane, thermoplastic
urethane, various nylon formulations, blends of these
materials, or blends that include glass fibers. In addition,
inserts 61 and 62 may be formed from a high flex modulus
polyether block amide, such as PEBAX, which is manu-
factured by the Atofina Company. Polyether block amide
provides a variety of characteristics that benefit the
present invention, including high impact resistance at low
temperatures, few property variations in the temperature
range of minus 40 degrees Celsius to positive 80 degrees
Celsius, resistance to degradation by a variety of chem-
icals, and low hysteresis during alternative flexure. An-
other suitable material for inserts 61 and 62 is a poly-
butylene terephthalate, such as HYTREL, which is man-
ufactured by E.I. duPont de Nemours and Company.
Composite materials may also be formed by incorporat-
ing glass fibers or carbon fibers into the polymer materials
discussed above in order to enhance the strength of in-
serts 61 and 62. The material forming inserts 61 and 62
may exhibit a greater modulus of elasticity than the ma-
terial forming chamber 50. Whereas the material forming
chamber 50 is generally flexible, the material forming in-
serts 61 and 62 may exhibit semi-rigid or rigid properties.
[0023] The fluid within chamber 50 may be any of the
gasses disclosed in U.S. Patent Number 4,340,626 to
Rudy, such as hexafluoroethane and sulfur hexafluoride,
for example. The fluid may also include gasses such as
pressurized octafluorapropane, nitrogen, or air. In addi-
tion to gasses, various gels or liquids may be sealed with-
in chamber 50. Accordingly, a variety of fluids are suitable
for chamber 50. With regard to pressure, a suitable fluid
pressure is 103,4 MPa (15 psi), but may range from 0 to
206,8 MPa (0 to 30 psi). Accordingly, the fluid pressure
within chamber 50 may be relatively high, or the fluid
pressure may be at ambient pressure or at a pressure
that is slightly elevated from ambient. When selecting a
fluid pressure, considerations include the shape and
thickness of inserts 61 and 62, the materials forming in-
serts 61 and 62, the materials forming chamber 50, the
type of footwear insert 40a is used in, the weight of the
wearer, and the sport the wearer with participate in, for
example.
[0024] Each of support elements 40a-40d may enclose
a fluid with a substantially similar fluid pressure. More
particularly, the fluid pressure within support elements
40a-40d may be the same when sole structure 30 is in
an uncompressed state. As portions of sole structure 30
are compressed, the fluid pressure will rise in those sup-
port elements 40a-40d that experience the greatest com-
pression. For example, upon impact with the ground, sup-
port element 40a may be more compressed than support
elements 40b-40d, and the fluid pressure within support

element 40a will be greater than the fluid pressure within
support elements 40b-40d. As footwear 10 comes to rest
and sole structure 30 is no longer compressed, the fluid
pressure within each of support elements 40a-40d will
return to being the same. As an alternative, however, the
fluid pressure within support elements 40a-40d may be
different when sole structure 30 is in an uncompressed
state. As an example, support element 40a may initially
have a fluid pressure of 15 pounds per square inch and
each of support elements 40b-40d may have a greater
initial fluid pressure of 20 pounds per square inch. Ac-
cordingly, the relative pressures within support elements
40a-40d may vary significantly.

Manufacturing Process

[0025] One suitable manufacturing process for support
element 40a is schematically-depicted in Figures 11A-
11D and involves the use of a mold 70. A substantially
similar process may be utilized for support elements 40b-
40d. Mold 70 includes a first mold portion 71 and a cor-
responding second mold portion 72. When joined togeth-
er, mold portions 71 and 72 define a cavity having dimen-
sions substantially equal to the exterior dimensions of
one of support elements 40a-40d. Mold 70 may be uti-
lized for thermoforming chamber 50 and simultaneously
bonding or otherwise securing inserts 61 and 62 to cham-
ber 50. In general, inserts 61 and 62 are placed in or
adjacent to mold portions 71 and 72, and a pair of barrier
layers 41 and 42, formed from a thermoplastic polymer
material, for example are placed between mold portions
71 and 72. Barrier layers 41 and 42, which form chamber
50, are then drawn into the contours of mold 70 such that
inserts 61 and 62 are respectively recessed into and
bonded to barrier layers 41 and 42. In addition, mold por-
tions 71 and 72 compress barrier layers 41 and 42 to-
gether to form peripheral bond 54. Once barrier layers
41 and 42 have conformed to the shape of chamber 50,
inserts 61 and 62 are bonded to barrier layers 41 and 42,
and peripheral bond 54 is formed, chamber 50 may be
pressurized with the fluid and sealed, thereby forming
support element 40a.
[0026] The manner in which mold 70 is utilized to form
support element 40a from barrier layers 41 and 42 and
inserts 61 and 62 will now be discussed in greater detail.
An injection-molding process, for example, may be uti-
lized to form inserts 61 and 62 from the materials dis-
cussed above. If necessary, inserts 61 and 62 may then
be cleansed with a detergent or alcohol, for example, in
order to remove surface impurities, such as a mold re-
lease agent or fingerprints. The surfaces of inserts 61
and 62 may also be plasma treated to enhance bonding
with chamber 50.
[0027] Following formation and cleansing, inserts 61
and 62 are placed between mold portions 71 and 72 and
then positioned adjacent to mold portions 71 and 72, as
depicted in Figures 11A and 11B. A variety of techniques
may be utilized to secure inserts 61 and 62 to mold por-
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tions 71 and 72, including a vacuum system, various
seals, or non-permanent adhesive elements, for exam-
ple. In addition, inserts 61 and 62 may include various
tabs that define apertures, and mold portions 71 and 72
may include protrusions that engage the apertures to se-
cure inserts 61 and 62 within mold 70.
[0028] A plurality of conduits may extend through mold
70 in order to channel a heated liquid, such as water or
oil, through mold 70, thereby raising the overall temper-
ature of mold 70. As noted above, inserts 61 and 62 are
positioned within mold 70, and inserts 61 and 62 conduct
the heat from mold 70, thereby raising the temperature
of inserts 61 and 62. In some embodiments of the inven-
tion, inserts 61 and 62 may be heated prior to placement
within mold 70 in order to decrease manufacturing times,
or various conductive or radiative heaters may be utilized
to heat inserts 61 and 62 while located within mold 70.
The temperature of mold 70 may vary depending upon
the specific materials utilized for support element 40a.
Following placement of inserts 61 and 62 within mold 70,
barrier layers 41 and 42 are heated and positioned be-
tween mold portions 71 and 72, as depicted in Figure
11B. The temperature to which barrier layers 41 and 42
are heated also depends upon the specific material used.
[0029] The thickness of barrier layer 41 prior to molding
may be greater than the thickness of barrier layer 42.
Although barrier layers 41 and 42 may exhibit different
thicknesses prior to molding, each of barrier layers 41
and 42 may have a substantially uniform thickness fol-
lowing molding. Although the thickness of barrier layers
41 and 42 may vary significantly, a suitable thickness
range for barrier layer 41 prior to molding is 1.143 to
2.794 mm (0.045 to 0.110 inches), with one preferred
thickness bering 2.286 mm (0.090 inches), and a suitable
thickness range for barrier layer 42 prior to molding is
0,889 to 1,651 mm (0.035 to 0.065 inches), with one pre-
ferred thickness being 1.143 mm (0.045 inches). Where-
as barrier layer 42 only forms second surface 52 of cham-
ber 50, barrier layer 41 forms both first surface 51 and
sidewall surface 53 of chamber 50. The rationale for the
difference in thickness is that barrier layer 41 may stretch
to a greater degree than barrier layer 42 in order to form
both surface 51 and sidewall surface 53. Accordingly,
differences between the original, pre-stretched thick-
nesses of barrier layers 41 and 42 compensate for thin-
ning in barrier layer 41 that may occur when barrier layer
41 is stretched or otherwise distorted during the formation
of first surface 51 and sidewall surface 53.
[0030] Once inserts 61 and 62 and barrier layers 41
and 42 are positioned, mold portions 71 and 72 translate
toward each other such that barrier layers 41 and 42 are
shaped, as depicted in Figure 11C. As mold 70 contacts
and compresses portions of barrier layers 41 and 42, a
fluid, such as air, having a positive pressure in compar-
ison with ambient air may be injected between barrier
layers 41 and 42 to induce barrier layers 41 and 42 to
respectively contact and conform to the contours of mold
portions 71 and 72. Air may also be removed from the

area between barrier layers 41 and 42 and mold portions
71 and 72 through various vents, thereby drawing barrier
layers 41 and 42 onto the surfaces of mold portions 71
and 72. That is, at least a partial vacuum may be formed
between the barrier layers 41 and 42 and the surfaces
of mold portions 71 and 72. In addition, drawing barrier
layers 41 and 42 onto the surfaces of mold portions 71
and 72 also draws barrier layers 41 and 42 into contact
with inserts 61 and 62. Accordingly, barrier layers 41 and
42 contact and are bonded to inserts 61 and 62 during
this portion of the manufacturing process.
[0031] As the area between barrier layers 41 and 42
is pressurized and air is removed from the area between
mold 70 and barrier layers 41 and 42, barrier layers 41
and 42 conform to the shape of mold 70 and are bonded
together. More specifically, barrier layers 41 and 42
stretch, bend, or otherwise conform to extend along the
surfaces of the cavity within mold 70 and form the general
shape of chamber 50. Although barrier layers 41 and 42
conform to extend along the surfaces of the cavity, barrier
layers 41 and 42 generally do not contact the portions of
mold portions 71 and 72 that are covered by inserts 61
and 62. Rather, barrier layer 41 contacts and is com-
pressed against the inward-facing surface of insert 61,
thereby bonding barrier layer 41 to insert 61. Similarly,
barrier layer 42 contacts and is compressed against the
inward-facing surface of insert 62, thereby bonding bar-
rier layer 42 to insert 62.
[0032] The various outward-facing surfaces of inserts
61 and 62 are generally flush with surfaces of chamber
50. As air pressurizes the area between barrier layers 41
and 42 and air is drawn out of mold 70, barrier layers 41
and 42 and inserts 61 and 62 are compressed against
surfaces of mold 70. Barrier layer 41 contacts the inward-
facing surface of insert 61, conforms to the shape of insert
61, extends around the tapered sides of insert 61, and
contacts the surface of mold portion 71. In this manner,
insert 61 is recessed into chamber 50. Similarly, barrier
layer 42 contacts the inward-facing surface of insert 62,
conforms to the shape of insert 62, extends around the
tapered sides of insert 62, and contacts the surface of
mold portion 72. In this manner, insert 62 is recessed
into chamber 50.
[0033] During bonding of barrier layers 41 and 42 to
inserts 61 and 62, air may become trapped between bar-
rier layer 41 and insert 61 and between barrier layer 42
and insert 62, thereby reducing the effectiveness of the
bond. In order to facilitate the removal of air from the area
between barrier layers 41 and 42 and inserts 61 and 62,
a plurality of apertures may be formed through selected
locations of inserts 61 and 62. These apertures may pro-
vide outlets for air and may correspond in position with
the various vents in mold 70.
[0034] Once support element 40a is formed within
mold 70, mold portions 71 and 72 separate such that the
combination of chamber 50 and inserts 61 and 62 may
be removed from mold 70, as depicted in Figure 11D.
The polymer materials forming chamber 50 and inserts
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61 and 62 are then permitted to cool, and a pressurized
fluid may be injected in a conventional manner. As an
example, a conduit formed during the bonding of barrier
layers 41 and 42 may be utilized to inject the fluid, and
the conduit may then be sealed at a position that corre-
sponds with peripheral bond 54 to seal chamber 50. In
addition, excess portions of barrier layers 41 and 42 may
be trimmed or otherwise removed from support element
40a. The excess portions may then be recycled or reuti-
lized to form additional barrier layers. When each of sup-
port elements 40a-40d are formed using a single mold,
excess portions of barrier layers 41 and 42 may remain
in order to form a support component, as in Figure 12,
that may be incorporated into footwear 10.
[0035] The configurations of mold portions 71 and 72
affect the placement of peripheral bond 54. One advan-
tage of placing peripheral bond 54 at the interface of sec-
ond surface 52 and sidewall surface 53 is that unobstruct-
ed visibility is retained through exposed portions of side-
wall surface 53. This configuration requires that barrier
layer 41 stretch to a greater degree than barrier layer 42
in order to also form sidewall surface 53. In further em-
bodiments of the invention, however, peripheral bond 54
may be positioned at a midpoint of sidewall surface 53,
or peripheral bond 54 may be positioned at the interface
of first surface 51 and sidewall surface 53. Accordingly,
the elevation of peripheral bond 54 may be selected to
limit or otherwise control the degree of stretch in barrier
layers 41 and 42.
[0036] As barrier layers 41 and 42 stretch during the
thermoforming process, the thickness of barrier layers
41 and 42 decreases. The desired resulting thickness of
barrier layers 41 and 42 generally depends upon the spe-
cific use and configuration of footwear 10. Selecting the
position of peripheral bond 54 and the initial thicknesses
of barrier layers 41 and 42 provides control over the de-
gree of stretch in barrier layers 41 and 42. Accordingly,
the position of peripheral bond 54 and the initial thick-
nesses of barrier layers 41 and 42 may be selected in
order to minimize the overall thickness of bladder cham-
ber 50 while retaining sufficient strength.
[0037] Although the thermoforming process discussed
above is a suitable manner of forming support element
40a, a blow-molding process may also be utilized. In gen-
eral, a suitable blow-molding process involves position-
ing inserts 61 and 62 within at least one of two mold
portions and then positioning a parison between the mold
portions, such as mold portions 71 and 72. The parison
is a generally hollow and tubular structure of molten pol-
ymer material. In forming the parison, the molten polymer
material is extruded from a die. The wall thickness of the
parison may be substantially constant, or may vary
around the perimeter of the parison. Accordingly, a cross-
sectional view of the parison may exhibit areas of differing
wall thickness. Suitable materials for the parison include
the materials discussed above with respect to chamber
50. Following placement of the parison between the mold
portions, the mold portions close upon the parison and

pressurized air within the parison induces the liquefied
elastomeric material to contact the surfaces of the mold.
In addition, closing of the mold portions and the introduc-
tion of pressurized air induces the liquefied elastomeric
material to contact the surfaces of inserts 61 and 62. Air
may also be evacuated from the area between the pari-
son and the mold to further facilitate molding and bond-
ing. Accordingly, support element 40a may also be
formed through a blow molding process wherein inserts
61 and 62 are placed within the mold prior to the intro-
duction of the molten polymer material.
[0038] A variety of other manufacturing techniques
may also be utilized to form support element 40a, in ad-
dition to thermoforming and blow-molding. For example,
chamber 50 may be formed separate from inserts 61 and
62 and subsequently bonded together. A dual-injection
technique may also be utilized to simultaneously form
chamber 50 and inserts 61 and 62 from separate mate-
rials. In some embodiments, a first element correspond-
ing with first surface 51 and sidewall surface 53 may be
formed, a second element corresponding with second
surface 52 may be joined thereto, and a pair of third el-
ements corresponding with inserts 61 and 62 may then
be secured to the exterior. Accordingly, structures having
the general shape and features of support element 40a
may be formed from a variety of processes.
[0039] The above discussion related to the formation
of support element 40a. The various concepts discussed
above apply, however, to each of support elements 40b-
40d. Accordingly, a substantially similar procedure may
be utilized to manufacture support elements 40b-40d.
The various concepts discussed above may also be ap-
plied to other support element configurations.

Exemplar Support Element Variations

[0040] Support elements 40a-40d are arranged such
that support element 40a is positioned adjacent to lateral
side 14, support element 40b is positioned adjacent to
lateral side 14 and forward of support element 40a, sup-
port element 40c is positioned adjacent to medial side
15, and support element 40d is positioned adjacent to
medial side 15 and forward of support element 40c. Ac-
cordingly, support elements 40a-40d are arranged in a
square configuration. In further embodiments, support
elements 40a-40d may be offset from each other, or a
lesser or greater number of support elements may be
located within heel region 13. Additional support ele-
ments similar to support elements 40a-40d may also be
positioned in one or both of forefoot region 11 and midfoot
region 12. Alternatively, support elements similar to sup-
port elements 40a-40d may be limited to either of forefoot
region 11 and midfoot region 12. Accordingly, the number
and positions of support elements 40a-40d may vary sig-
nificantly.
[0041] The structure of support element 40a, and the
structures of support elements 40b-40d, may vary signif-
icantly from the general structure discussed above and
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depicted in Figures 1-10. As an example, support ele-
ments 40a-40d may be formed to exhibit a shape that
varies from cylindrical to include cubic and spherical. Al-
ternately, sidewall surface 53 may have an elliptical, tri-
angular, or hexagonal shape in cross-section, for exam-
ple. In some embodiments, inserts 61 and 62 may have
a planar shape in the non-pressurized configuration that
becomes outwardly-curved in the pressurized configura-
tion. Inserts 61 and 62 may also be bonded to chamber
50 in a manner that does not include recessing inserts
61 and 62 into surfaces 51 and 52.
[0042] Inserts 61 and 62 are bonded to upper and lower
surfaces of void 33 in midsole 31, thereby securing sup-
port element 40a to footwear 10. Accordingly, midsole
31 may include one or more plates, for example, that
include bonding locations for support element 40a. In fur-
ther embodiments, inserts 61 and 62 may be formed of
unitary (i.e., one-piece) construction with the plates. That
is, inserts 61 and 62 may be formed of unitary construc-
tion with the polymer foam, plates, or other elements of
midsole 31 that define void 33. This configuration reduc-
es the number of connections necessary to join support
element 40a to midsole 31, and may also increase du-
rability and reduce the number of manufacturing steps
necessary for footwear 10.
[0043] Support elements 40b-40d are depicted as hav-
ing a substantially identical structure to support element
40a. However, the relative heights of support elements
40a-40d may vary, or the pressures of the fluid within
support elements 40a-40d may vary. In order to limit pr-
onation (i.e., roll of the foot from lateral side 14 to medial
side 15), support elements 40a and 40b may have a less-
er fluid pressure than support elements 40c and 40d, or
the thickness of the barrier layers forming support ele-
ments 40a and 40b may be less than the thickness of
the barrier layers forming support elements 40c and 40d.
Accordingly, the relative structures of support elements
40a-40d may vary significantly.
[0044] Each of inserts 61 and 62 are described above
as having a plate-like structure with two opposite surfac-
es and a tapered sidewall. In further embodiments, one
or both of inserts 61 and 62 may define various ribs that
enhance the stiffness of inserts 61 and 62. Inserts 61 and
62 may also be formed to have various apertures that
define a grid-like structure. Furthermore, inserts 61 and
62 may each be formed of two or more elements that are
recessed into surfaces 51 and 52. For example, the two
elements may be formed of different materials to impart
different properties to areas of support elements 40a-
40d. Accordingly, inserts 61 and 62 may have a variety
of configurations, in addition to the configuration of a
plate.
[0045] The specific configurations of support elements
40a-40d disclosed above are intended to provide an ex-
ample of support elements. Various alternate configura-
tions, however, may also be utilized. Referring to Figure
12, a support component having support elements 40a-
40d connected by an x-shaped conduit 43 is depicted.

In contrast with the individual support elements 40a-40d
disclosed above, conduit 43 places each of support ele-
ments 40a-40d in fluid communication. When support
elements 40a-40d are formed as individual elements, a
pressure increase associated with one of support ele-
ments 40a-40d does not increase pressure within other
support elements 40a-40d. When connected by conduit
43, however, increases in pressure are uniformly distrib-
uted among the various support elements 40a-40d. In
forming the support component, support elements 40a-
40d may be formed as a unit or each of support elements
40a-40d may be formed separately and subsequently
joined.
[0046] As noted above, the fluid pressure within sup-
port elements 40a-40d may be the same when sole struc-
ture 30 is in an uncompressed state. Conduit 43 may be
utilized to ensure that the fluid pressure in each of support
elements 40a-40d is substantially identical. That is, the
support component having support elements 40a-40d
and conduit 43 may be formed and pressurized. In this
state, each of support elements 40a-40d will have a sub-
stantially identical fluid pressure. Conduit 43 can then be
sealed or otherwise blocked to remove support elements
40a-40d from fluid communication with each other. In
effect, therefore, sealing conduit 43 will isolate each of
support elements 40a-40d from fluid communication and
ensure that the initial pressure within each of support
elements 40a-40d is substantially identical.
[0047] Sealing conduit 43 may also utilized to isolate
one of support elements 40a-40d from fluid communica-
tion with other support elements 40a-40d. For example,
the portion of conduit 43 adjacent to support element 40a
may be sealed to prevent fluid communication between
support element 40a and each of support elements 40b-
40d. Sealing only a portion of conduit 43 may also be
utilized to vary the fluid pressure among support ele-
ments 40a-40d. For example, the support component
having support elements 40a-40d may be inflated to a
first pressure, and the portion of conduit 43 adjacent to
support element 40a may be sealed to prevent further
pressure increases. The remaining support elements
40b-40d may then be pressurized to a higher fluid pres-
sure. A similar process is disclosed in U.S. Patent
Number 5,353,459 to Potter, et al.

Additional Footwear Configuration

[0048] Another article of footwear 100 is depicted in
Figure 13 as including an upper 120 and a sole structure
130. Upper 120 is secured to sole structure 130 and may
exhibit the general configuration of upper 20 or any con-
ventional or non-conventional upper. For purposes of ex-
ample, a portion of sole structure 130 that is primarily
located in a heel region of footwear 100 is depicted in
Figures 14-16. This portion of sole structure 130 is se-
cured to a lower surface of upper 120 and includes an
outsole 131, a plate 140, and a support component 150.
Outsole 131 forms a ground-engaging surface of sole
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structure 130 and may be formed from one or more du-
rable, wear-resistant elements that are textured to en-
hance traction. Plate 140 is positioned adjacent to upper
120 and provides a surface for attaching support com-
ponent 150. In some embodiments, a polymer foam ma-
terial, such as polyurethane or ethylvinylacetate, may ex-
tend between plate 140 and upper 120. Plate 140 and
outsole 131 cooperatively define a void that extends
through sole structure 130 and from a medial side to a
lateral side of sole structure 130. Support component 150
is located within the void. More particularly, support com-
ponent 150 extends between plate 140 and outsole 131
and includes four chambers 151a-151d. Other portions
of sole structure 130 located in a midfoot and forefoot
region may have a similar configuration.
[0049] Plate 140 is formed from a semi-rigid polymer
material and extends along a lower surface of upper 120.
As depicted in Figures 17 an 18, a lower surface of plate
140 defines four attachment members 141a-141d and a
plurality of ribs 142. Attachment members 141a-141d are
formed of unitary (i.e., one-piece) construction with plate
140 and extend downward from plate 140 to respectively
engage chambers 151a-151d, and the lower surfaces of
attachment members 141a-141d are contoured to mate
with chambers 151a-151d. Ribs 142 extend in a longitu-
dinal direction of footwear 100 and enhance the stiffness
of sole structure 130.
[0050] Suitable materials for plate 140 include a variety
of polymer materials and any of the materials discussed
above for inserts 61 and 62, for example. In some em-
bodiments, attachment members 141a-141d may be
formed of a different material than a remainder of plate
140. Similarly, attachment members 141a-141d may be
formed of a material with a different color than the re-
mainder of plate 140. As an example, attachment mem-
bers 141a-141d may be formed from a clear or at least
partially clear material, whereas the remainder of plate
140 may be formed from a colored and opaque material.
Other properties, such as hardness and density, may al-
so vary between attachment members 141a-141d and
the remainder of plate 140. Accordingly, a dual injection
molding process, for example, may be utilized to form
plate 140. In some embodiments, attachment members
141a-141d may be formed separate from plate 140 and
subsequently attached during the manufacture of foot-
wear 100.
[0051] Support component 150 is formed from a barrier
material that is substantially impermeable to a pressu-
rized fluid contained by chambers 151a-151d. As with
chamber 50 discussed above, each of chambers 151a-
151d may be formed from a first barrier layer that is bond-
ed to a second barrier layer. More particularly, the first
barrier layer may define a first surface and a sidewall
surface of chambers 151a-151d, and the second barrier
layer may define a second surface of chambers 151a-
151d. Accordingly, the barrier layers may be bonded to-
gether around the peripheries of chambers 151a-151d
to define peripheral bonds that seal the pressurized fluid

within support component 150. In further embodiments,
each of the barrier layers may form portions of the side-
wall surface such that the peripheral bonds are posi-
tioned between the first surface and the second surface.
As an alternative to utilizing barrier layers to form support
component 150, a blowmolding may be utilized.
[0052] The barrier layers forming support component
150 extends between chambers 151a-151d to form a
base 152 that connects chambers 151a-151d. When in-
corporated into footwear 100, base 152 is positioned ad-
jacent to outsole 131, but may be positioned adjacent to
plate 140. An x-shaped conduit 153 places each of cham-
bers 151a-151d in fluid communication. Accordingly, an
increase in pressure within one of chambers 151a-151d
induces a corresponding increase in pressure in the other
chambers 151a-151d. In some embodiments, conduit
153 may be absent such that chambers 151a-151d are
not in fluid communication. Alternately, base 152 may be
absent such that chambers 151a-151d are separate from
each other.
[0053] Inserts 61 and 62 were discussed above as lim-
iting the degree to which first surface 51 and second sur-
face 52 protrude outward due to the pressure of the fluid
within chamber 50. Similar inserts may be utilized with
chambers 151a-151d. As depicted in Figures 19 and 20,
however, each of chambers 151a-151d include an inter-
nal bond 154 that extends between opposite surfaces
and limits the degree to which the opposite surfaces pro-
trude outward. Accordingly, structures similar to inserts
61 and 62 may be absent from chambers 151a-151d.
Each of chambers 151a-151d define various centralfy-
located indentations in areas corresponding with bond
154. Attachment members 141a-141d are each con-
toured to extend into the indentations.
[0054] As discussed above, attachment members
141a-141d may be formed from a clear or at least partially
clear material. The polymer material forming chambers
151a-151d may also be clear or at least partially clear
such that the optical properties of attachment members
141a-141d and chambers 151a-151d are similar. To-
gether, attachment members 141a-141d and chambers
151a-151d form a portion of a thickness of sole structure
130. By forming attachment members 141a-141d from a
material with similar optical properties as chambers
151a-151d, sole structure 130 has the appearance that
chambers 151a-151d form a greater portion of the thick-
ness of sole structure 130. That is, forming attachment
members 141a-141d and chambers 151a-151d from a
material with similar optical properties imparts the ap-
pearance that chambers 151a-151d extend from outsole
131 to upper portions of plate 140. In addition to forming
attachment members 141a-141d and chambers 151a-
151d from a clear material to impart optical similarity,
attachment members 141a-141d and chambers 151a-
151d may be formed from materials that are similarly
colored, materials that have similar surface textures, ma-
terials with similar designs incorporated therein, or ma-
terials with any other properties that may impart similar
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appearances. Accordingly, attachment members 141a-
141d and chambers 151a-151d may be formed from ma-
terials with a substantially identical color or transparency,
for example, to impart optical similarity.
[0055] The above discussion focuses upon the struc-
ture of sole structure 130 in the heel region of footwear
100. A similar structure may also be utilized in the midfoot
and forefoot regions. With reference to Figure 13, sole
structure 130 includes various elements that extend
downward from upper 120 and each include an individual
plate portion, chamber portion, and outsole portion.
Whereas support component 150 includes four cham-
bers 151a-151d, each of these elements include a single
chamber. In some embodiments, the heel region of sole
structure 130 may have a similar configuration wherein
each of chambers 151a-151d are separate from each
other.

Beveled Lower Surface

[0056] Footwear 10 is depicted in Figures 1 and 2 as
having a configuration wherein upper and lower surfaces
of support elements 40a-40d are located on a common,
generally horizontal plane. With reference to Figure 21,
however, an alternate configuration of footwear 10 is de-
picted, wherein support element 40a is angled or other-
wise tilted with respect to support elements 40b-40d.
More particularly, support element 40a angles upwardly
in a rear-lateral area of footwear 10, and outsole 32 also
angles upwardly in the rear-lateral area of footwear 10
to form a beveled or otherwise angled lower surface of
footwear 10. With reference to U.S. Patent Number
6,964,120 to Cartier, et al., a foam support element is
also angled to form a beveled lower surface in the rear-
lateral area of an article of footwear.
[0057] Although the angled configuration of support el-
ement 40a in Figure 21 is depicted as being in the front-
to-back direction (i.e., support element 40a is tilted for-
ward), the angled configuration may be oriented in vari-
ous directions. For example, the angle of support element
40a may be oriented toward lateral side 14 (i.e., perpen-
dicular to a longitudinal axis of footwear 10), toward the
rear of footwear 10 (i.e., parallel to the longitudinal axis
of footwear 10), or in a direction that is both toward lateral
side 14 and the rear of footwear 10 (i.e., diagonal to the
longitudinal axis of footwear 10). That is, the lower sur-
face of the rear-lateral area of footwear 10 may have an
upward bevel in the medial-to-lateral direction, the front-
to-back direction, or both of the medial-to-lateral and the
front-to-back directions. Accordingly, the upward bevel
may be oriented in various directions.
[0058] Support elements 40b-40d are oriented such
that longitudinal axes of support elements 40b-40d are
oriented in a substantially vertical direction. In contrast,
a longitudinal axis of support element 40a is angled or
tilted with respect to the vertical direction. In some con-
figurations, however, support element 40a may be
formed with a substantially horizontal upper surface and

a beveled lower surface. That is, the upper and lower
surfaces of support element 40a may be angled with re-
spect to each other to impart the beveled or otherwise
angled configuration to the rear-lateral area of the lower
surface of footwear 10.
[0059] A rationale for the beveled configuration in the
lower surface of footwear 10 corresponds with the typical
motion of the foot during running. In general, the foot rolls
from (a) the heel to the ball and (b) the lateral side to the
medial side during the time that the foot is in contact with
the ground. Initially, therefore, a rear-lateral area of the
foot makes contact with the ground prior to other portions
of the foot. A similar process occurs when footwear 10
is worn over the foot. That is, the rear-lateral area of foot-
wear 10 first contacts the ground during the running cycle.
The angled configuration of support element 40a and the
corresponding bevel in outsole 32 impart a relatively
smooth transition as footwear 10 rolls both forward and
from lateral side 14 to medial side 15 during the running
cycle.
[0060] A beveled rear-lateral corner may also be uti-
lized with footwear 100. Referring to Figure 22, chamber
151a angles upward to form a beveled lower surface in
outsole 131. As with the configuration of footwear 10 de-
picted in Figure 21, the rear-lateral corner of footwear
100 may also exhibit a configuration that is beveled up-
ward. In contrast with the configuration of footwear 10
depicted in Figure 21, the upward bevel is in both the
front-to-back direction and the medial-to-lateral direction.
Chamber 151a may be formed in support component 150
such that upper and lower surfaces are on a common
plane with chambers 151b-151d, as depicted in Figure
20. When incorporated into footwear 100, however,
chamber 151a may be rotated upward to form the bev-
eled configuration. As an alternative, chamber 151a may
be formed such that upper and lower surfaces are angled
in comparison with surfaces of chambers 151b-151d, as
depicted in Figures 23 and 24, That is, support compo-
nent 150 may be manufactured such that the angle in
chamber 151a is formed prior to incorporating support
component 150 into footwear 100, as depicted in Figures
23 and 24.
[0061] Figure 21 depicts a configuration wherein sup-
port element 40a is angled in the front-to-back direction
and outsole 32 has a corresponding upward bevel in the
front-to-back direction. Similarly, Figures 22-24 depict a
configuration wherein chamber 151a angles upward to
form a beveled lower surface in both the medial-to-lateral
direction and the front-to-back direction. In other config-
urations, other support elements may form a beveled low-
er surface and the orientation of the bevel may vary. For
example, Figure 25A illustrates a configuration wherein
chambers 151a and 151c are angled upward. In this con-
figuration, outsole 131 would form a beveled surface that
extends from the medial to lateral side of footwear 100.
That is, the bevel would extend across substantially all
of the rear area of footwear 100 and would not be limited
to the rear-lateral area. Referring to Figure 25B, both of
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chambers 151a and 151b are angled upward to illustrate
a configuration wherein the beveled surface would ex-
tend along the lateral side of the footwear. More partic-
ularly, chambers 151a and 151b form a bevel in the me-
dial-to-lateral direction. Another configuration is depicted
in Figure 25C, wherein chamber 151a is angled upward
to form a corresponding upward bevel in the front-to-back
direction, but not in the medial-to-lateral direction. Ac-
cordingly, the orientations and numbers of support ele-
ments or chambers that form a bevel may vary.

Bonding

[0062] Based upon the above discussion, a variety of
materials are suitable for support elements 40a-40d and
other elements of footwear 10. In addition to providing
performance properties (i.e., reduced mass, higher
strength, etc.), the materials selected for support ele-
ments 40a-40d and other elements of footwear 10 may
contribute to enhancing the manufacturing efficiency of
footwear 10. More particularly, the materials selected for
portions of support elements 40a-40d (i.e., chamber 50
and inserts 61 and 62) may be heatbonded to join cham-
ber 50 and inserts 61 and 62 in a manner that does not
require adhesives or mechanical interlocks. As utilized
herein, the term "heatbonding" or variants thereof is in-
tended to encompass bonding processes wherein two
elements are heated such that materials of the elements
form a bond without adhesives or mechanical interlocks.
In some heatbonding processes, at least one of the ele-
ments is heated to or above a glass transition tempera-
ture such that material from one element joins or other-
wise becomes integrated with material from the other el-
ement and forms a bond that secures the elements to-
gether upon cooling. Heating of the elements may occur
as a result of raising the temperature of the air or material
around the elements, radiant heating, or radio frequency
heating, for example.
[0063] When heatbonding is utilized to join the com-
ponents of support elements 40a-40d, one or more of
barrier layers 41 and 42 and inserts 61 and 62 are heated
while in mold 70 or prior to placement within mold 70. As
barrier layer 41 and insert 61 or barrier layer 42 and insert
62 make contact, the materials from the heated compo-
nents intermingle to form a heatbond after subsequent
cooling. That is, barrier layers 41 and 42 and inserts 61
and 62 may be heated during the molding operation to a
glass transition temperature, or other temperature at
which bonding occurs, such that the material of inserts
61 and 62 becomes respectively heatbonded to barrier
layers 41 and 42. In addition to shaping chamber 50 and
recessing inserts 61 and 62 into chamber 50, therefore,
the molding operation may be utilized to bond inserts 61
and 62 to chamber 50 when materials that bond with
each other are selected. Accordingly, an efficiency of the
manufacturing process for footwear 10 may be increased
by utilizing heatbonding, rather than adhesives or me-
chanical interlocks, to join components of support ele-

ments 40a-40d.
[0064] Although heatbonding may be utilized to secure
support elements 40a-40d to surfaces 34 and 35, an ad-
hesive or a mechanical interlock may also provide an
efficient approach. Although many adhesives may effi-
ciently bond two different materials together, an en-
hanced bond may be formed when a particular adhesive
is selected to bond two components formed from the
same material. That is, an adhesive may be selected to
bond a thermoplastic polyurethane component with a pol-
yether block amide component, but an enhanced bond
may be formed when an adhesive is selected to bond
two thermoplastic polyurethane components. According-
ly, adhesively bonding components of sole structure 30
that are formed from similar or identical materials may
impart stronger or more durable bonds between the com-
ponents.
[0065] Referring to the cross-section of Figure 26, a
thermoplastic polyurethane material, for example, may
be utilized for surfaces 34 and 35 (i.e., surface 35 may
be formed from a plate 36 located between support ele-
ments 40a-40d and outsole 32) and portions of support
elements 40a-40d (i.e., one or both of chamber 50 and
inserts 61 and 62). As discussed above, an enhanced
bond may be formed when a particular adhesive is se-
lected to bond two components formed from the same
material. Given that portions of support elements 40a-
40d and surfaces 34 and 35 may be formed form the
same material, the adhesive utilized to bond support el-
ements 40a-40d within sole structure 30 may be selected
based upon its ability to bond thermoplastic polyurethane
materials, for example, rather than two different materi-
als. Accordingly, adhesively bonding portions of support
elements 40a-40d and surfaces 34 and 35 that are
formed from the same material may impart stronger or
more durable bonds between the components. Similarly,
and as depicted in the cross-section of Figure 27, when
similar materials are selected, an adhesive may be uti-
lized to join support component 150 to either or both of
(a) plate 140 and (b) a plate 132 located between support
component 150 and outsole 131. In some configurations,
heatbonding may also be utilized to secure support ele-
ments 40a-40d within footwear 10 when materials that
bond with each other are selected.

Plate Configuration

[0066] An article of footwear 200 according to the
present invention is depicted in Figure 28 as including
an upper 220 and a sole structure 230. Upper 220 is
secured to sole structure 230 and may exhibit the general
configuration of upper 20, upper 120, or any conventional
or non-conventional upper. For purposes of example, a
portion of sole structure 230 that is primarily located in a
heel region of footwear 200 is depicted in Figures 29-32.
This portion of sole structure 230 is secured to a lower
surface of upper 220 and includes an outsole 231, an
upper plate 240, a support component 250, and a lower
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plate 260. Outsole 231 forms a ground-engaging surface
of sole structure 230 and may be formed from one or
more durable, wear-resistant elements that are textured
to enhance traction. Upper plate 240 is positioned adja-
cent to upper 220 and provides a surface for attaching
support component 250. In some embodiments, a poly-
mer foam material, such as polyurethane or ethylvinyla-
cetate, may extend between upper plate 240 and upper
220. Upper plate 240 and both of outsole 231 and lower
plate 260 cooperatively define a void that extends
through sole structure 230 and from a medial side to a
lateral side of sole structure 230. Support component 250
is located within the void. More particularly, support com-
ponent 250 includes four chambers 251a-251d and ex-
tends between upper plate 240 and both of outsole 231
and lower plate 260. Other portions of sole structure 330
located in a midfoot and forefoot region may have a sim-
ilar configuration.
[0067] Upper plate 240 is similar in configuration to
plate 140, which is described above. As depicted in Fig-
ures 29-32, a lower surface of upper plate 240 defines
four attachment areas 241a-241d that engage chambers
251a-251d, and the lower surfaces of attachment areas
241a-241d are contoured or otherwise shaped to mate
with chambers 251a-251d. Suitable materials for upper
plate 240 include a variety of polymer materials and any
of the materials discussed above for inserts 61 and 62,
for example. When formed from the same material as
support component 250, an adhesive may be utilized to
form a stronger and more durable bond between upper
plate 240 and support component 250.
[0068] Support component 250 is formed from a barrier
material that is substantially impermeable to a pressu-
rized fluid contained by chambers 251a-251d. As with
chamber 50 and support component 150 discussed
above, each of chambers 251a-251d may be formed from
a first barrier layer that is bonded to a second barrier
layer. More particularly, the first barrier layer may define
a first surface and a sidewall surface of chambers 251a-
251d, and the second barrier layer may define a second
surface of chambers 251a-251d. Accordingly, the barrier
layers may be bonded together around the peripheries
of chambers 251a-251d to define peripheral bonds that
seal the pressurized fluid within support component 250.
In further embodiments, each of the barrier layers may
form portions of the sidewall surface such that the pe-
ripheral bonds are positioned between the first surface
and the second surface. As an alternative to utilizing bar-
rier layers to form support component 250, a blowmolding
may be utilized.
[0069] The barrier layers forming support component
250 extends between chambers 251a-251d to form a
base 252 that connects chambers 251a-251d. When in-
corporated into footwear 200, base 252 is positioned ad-
jacent to upper plate 240, but may be positioned adjacent
to outsole 231. As with support component 150, support
component 250 may include a conduit that places each
of chambers 251a-251d in fluid communication. In some

configurations, the conduit may be absent or sealed such
that chambers 251a-251d are not in fluid communication.
Alternately, base 252 may be absent such that chambers
251a-251d are separate from each other.
[0070] Inserts 61 and 62 were discussed above as lim-
iting the degree to which first surface 51 and second sur-
face 52 protrude outward due to the pressure of the fluid
within chamber 50. Similar inserts may be utilized with
chambers 251a-251d. As depicted in Figures 30A, 30B,
and 32, however, each of chambers 251a-251d include
an internal bond 254 that extends between opposite sur-
faces and limits the degree to which the opposite surfaces
protrude outward. Accordingly, structures similar to in-
serts 61 and 62 may be absent from chambers 251a-
251d. Each of chambers 251a-251d define various cen-
trally-located indentations in areas corresponding with
bond 254b.
[0071] Lower plate 260 extends between support com-
ponent 250 and outsole 231. An upper portion of lower
plate 260 includes four attachment members 261a-261d,
which are contoured to respectively engage and mate
with chambers 251a-251d. Suitable materials for lower
plate 260 include a variety of polymer materials and any
of the materials discussed above for inserts 61 and 62,
for example. When attachment members 261a-261d are
formed from the same material as support component
250, an adhesive may form a stronger and more durable
bond between lower plate 260 and support component
250. Although attachment members 261a-261d are de-
picted in Figures 33 and 34 as being separate elements
that are joined to lower plate 260, attachment members
261a-261d may be formed of unitary (i.e., one-piece)
construction with lower plate 260 in some configurations
of footwear 200. Accordingly, the material of lower plate
260 or the material of attachment members 261a-261d
may engage and bond (e.g., heatbonding or adhesive
bonding) with support component 250.
[0072] Although lower plate 260 extends under support
component 250, edges of lower plate 260 are spaced
inward from edges of support component 250. Referring
to Figures 30A, 30B, 33, and 34, for example, outsole
231 defines four protrusions 232a-232d that extend up-
ward and along the edges of lower plate 260 to contact
peripheral portions of support component 250. More par-
ticularly, plate 260 extends under interior areas of support
component 250, whereas protrusions 232a-232d respec-
tively extend under and contact the peripheral portions
of support component 250. In this configuration, each of
chambers 251a-251d are supported by each of plate 260
and outsole 231. That is, each of plate 260 and outsole
231 contact and are bonded to chambers 251a-251d.
Whereas plate 260 contacts and is bonded to portions
of chambers 251a-251d that are located more towards
an interior of sole structure 30, outsole 231 contacts and
is bonded to portions of chambers 251a-251d that are
located more towards an exterior (i.e., periphery) of sole
structure 30.
[0073] Both outsole 231 and lower plate 260 extend
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under chambers 251a-251d and are secured to cham-
bers 251a-251d. As depicted in Figures 30A and 30B,
lower plate 260 extends under and is secured to a ma-
jority of each of chambers 251a-251d, whereas outsole
231 extends under and is secured to only a relatively
small portion of chambers 251a-251d. More particularly,
lower plate 260 is shown as extending under approxi-
mately five-sixths of the diameter of chambers 251a-
251d, whereas outsole 231 is shown as extending under
approximately one-sixth of the diameter of chambers
251a-251d. As depicted, therefore, lower plate 260 ex-
tends under more than eighty percent of the area of
chambers 251a-251d. In further configurations of foot-
wear 200, however, lower plate 260 may extend under
between fifty and ninety-five percent of the area of cham-
bers 251a-251d. That is, lower plate 260 may extend
under more than fifty percent of the area of chambers
251a-251d. In other configurations, lower plate 260 may
extend under and be secured to a relatively small portion
of each of chambers 251a-251d, whereas outsole 231
extends under and is secured to a relatively large portion
of chambers 251a-251d.
[0074] Lower plate 260 is depicted as having a gener-
ally flat configuration with greater width and length than
thickness. Lower plate 260 also defines various areas
for receiving attachment members 261a-261d. The con-
figuration of lower plate 260 may, however, vary signifi-
cantly to include thicker members, contouring, apertures,
or areas formed from different materials. Accordingly, the
configuration of lower plate 260 may vary significantly to
include other shapes and proportions.
[0075] The sport of basketball, as well as other athletic
activities, involves a variety of actions that include both
forward and rearward running, jumping, sideways move-
ments, quick direction changes, and coming to an abrupt
stop. In each of these actions, portions of sole structure
230 are compressed between the foot and the ground.
Although the entirety of sole structure 230 may be com-
pressed between the foot and the ground, peripheral por-
tions of sole structure 230 may experience greater de-
grees of compression than other areas of sole structure
230. During running, for example, the rear-lateral area
of sole structure 230 first contacts the ground, thereby
initially compressing the rear-lateral area. During side-
ways movements, either the medial side or the lateral
side of sole structure 230 may first contact the ground
and become compressed.
[0076] Although outsole 231, chambers 251a-251d,
and lower plate 260 may be formed from a variety of
materials, outsole 231 and chambers 251a-251d are
formed from materials that are softer and more compliant
than the material of lower plate 260. That is, in many
configurations of footwear 200, the material of lower plate
260 is harder and less flexible than the materials forming
outsole 231 and chambers 251a-251d. When sole struc-
ture 230 is compressed between the foot and the ground,
outsole 231 and lower plate 260 are compressed into
chambers 251a-251d. By spacing lower plate 260 inward

from exterior portions of chambers 251a-251d, wear at
the interface of lower plate 260 and chambers 251a-251d
is decreased, thereby increasing the durability of sole
structure 230.
[0077] The above discussion focuses upon the struc-
ture of sole structure 230 in the heel region of footwear
200. A similar structure may also be utilized in the midfoot
and forefoot regions. With reference to Figure 28, sole
structure 230 in the midfoot and forefoot regions includes
various elements that extend downward from upper 220
and each include an individual plate portion, chamber
portion, and outsole portion. Whereas support compo-
nent 250 includes four chambers 251a-251d, each of
these elements include a single chamber. In some em-
bodiments, the heel region of sole structure 230 may
have a similar configuration wherein each of chambers
251a-251d are separate from each other.
[0078] Both of footwear 10 and footwear 100 are dis-
cussed above as having configurations with a beveled
rear-lateral corner. A beveled rear-lateral corner may al-
so be utilized with footwear 200. Referring to Figure 35,
chamber 251a angles upward to form a beveled lower
surface in outsole 231. More particularly, the upward bev-
el is in both the front-to-back direction and the medial-to-
lateral direction. Chamber 251a may be formed in sup-
port component 250 such that upper and lower surfaces
are on a common plane with chambers 251b-251d. When
incorporated into footwear 200, however, chamber 251a
may be rotated upward to form the beveled configuration.
As an alternative, chamber 251a may be formed such
that upper and lower surfaces are angled in comparison
with surfaces of chambers 251b-251d. That is, support
component 250 may be manufactured such that the an-
gle in chamber 251a is formed prior to incorporating sup-
port component 250 into footwear 200. As an alternative,
support component 250 may be manufactured such that
only the lower surface of chamber 251a is angled.
[0079] The invention is disclosed above and in the ac-
companying drawings with reference to a variety of em-
bodiments. The purpose served by the disclosure, how-
ever, is to provide an example of the various features
and concepts related to aspects of the invention, not to
limit the scope of aspects of the invention. One skilled in
the relevant art will recognize that numerous variations
and modifications may be made to the embodiments de-
scribed above without departing from the scope of the
invention, as defined by the appended claims.

Claims

1. An article of footwear (200) having an upper (220)
and a sole structure (230) secured to the upper, the
sole structure comprising:

a void extending through a medial side and a
lateral side of the footwear, the void defining an
upper surface and an opposite lower surface;
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at least one fluid-filled chamber (251a-251d) ex-
tending between the upper surface and the low-
er surface of the void, the at least one chamber
having a first portion that is located adjacent to
one of the medial side and the lateral side of the
footwear, and the at least one chamber having
a second portion that is located inward from the
first portion;
a plate (260) extending under the second portion
of the at least one chamber, a surface portion
of the plate being in contact with the second por-
tion of the at least one chamber, the plate being
absent from an area under the first portion of the
at least one chamber; and
an outsole (231) that forms a lower surface of
the footwear, the outsole extending under both
the first portion and the second portion of the at
least one chamber;
wherein the outsole is formed of a first material
and the plate is formed of a second material,
wherein
the first material is softer than the second ma-
terial.

2. The article of footwear recited in claim 1, wherein
the plate is secured to the second portion of the at
least one chamber.

3. The article of footwear recited in claim 1, wherein
the outsole is secured to the first portion of the at
least one chamber and the plate is secured to the
second portion of the at least one chamber.

4. The article of footwear recited in claim 1, wherein
the plate is recessed into an upper surface of the
outsole.

5. The article of footwear recited in claim 1, the plate
extends under more than fifty percent of the at least
one chamber.

6. The article of footwear according to claim 1, wherein:

the void is positioned in a heel region of the ar-
ticle of footwear;
the at least one fluid filled chamber includes a
plurality of fluid-filled chambers located within
the void and extending between the upper sur-
face and the lower surface;
the outsole defines a depression spaced inward
from sides of the sole structure, the outsole form-
ing a peripheral portion of the lower surface of
the void; and
the plate is positioned between the outsole and
the plurality of fluid-filled chambers, the plate be-
ing located within the depression in the outsole,
and the plate forming a central portion of the
lower surface of the void,

wherein each of the plurality of fluid-filled cham-
bers is located above areas of both the periph-
eral portion and the central portion of the lower
surface of the void, and the plurality of fluid-filled
chambers are in contact with the surface portion
of the plate.

7. The article of footwear recited in claim 6, wherein
the plate extends under more than eighty percent of
an area under the plurality of fluid-filled chambers.

8. The article of footwear recited in claim 6, wherein
the surface portion of the plate includes a plurality
of attachment members formed from a thermoplastic
material, the plurality of attachment members re-
spectively being heat bonded to the plurality of fluid-
filled chambers.

9. The article of footwear of claim 8, wherein at least
one of the attachment members is contoured to con-
form with a shape of a respective one of the plurality
of fluid-filled chambers.

10. The article of footwear of claim 6, wherein each of
the plurality of fluid-filled chambers is heat bonded
to the plate and adhesively-bonded to the outsole.

11. The article of footwear of claim 1, wherein the outsole
has an upward bevel in a medial-to-lateral direction
and a front-to-back direction in a rear lateral area of
the article of footwear.

Patentansprüche

1. Schuhwerkartikel (200) mit einem Oberteil (220) und
einer an dem Oberteil befestigten Sohlenstruktur
(230), wobei die Sohlenstruktur aufweist:

einen Leerraum, der sich durch eine mediale
Seite und eine laterale Seite des Schuhwerks
erstreckt, wobei der Leerraum eine obere Ober-
fläche und eine gegenüberliegende untere
Oberfläche bestimmt;
mindestens eine fluidgefüllte Kammer (251a -
251d), die sich zwischen der oberen Oberfläche
und der unteren Oberfläche des Leerraums er-
streckt, wobei die mindestens eine Kammer ei-
nen ersten Abschnitt hat, der angrenzend an ei-
ne von der medialen Seite und der lateralen Sei-
te des Schuhwerks angeordnet ist, und die min-
destens eine Kammer einen zweiten Abschnitt
hat, der einwärts von dem ersten Abschnitt an-
geordnet ist;
eine Platte (260), die sich unter dem zweiten
Abschnitt der mindestens einen Kammer er-
streckt, wobei ein Oberflächenabschnitt der
Platte mit dem zweiten Abschnitt der mindes-
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tens einen Kammer in Kontakt steht, wobei die
Platte in einem Bereich unter dem ersten Ab-
schnitt der mindestens einen Kammer nicht vor-
handen ist; und
eine Laufsohle (231), die eine untere Oberfläche
des Schuhwerks bildet, wobei die Laufsohle sich
sowohl unter dem ersten Abschnitt als auch un-
ter dem zweiten Abschnitt der mindestens einen
Kammer erstreckt;
wobei die Laufsohle aus einem ersten Material
gebildet ist und die Platte aus einem zweiten
Material gebildet ist, wobei
das erste Material weicher als das zweite Mate-
rial ist.

2. Schuhwerkartikel gemäß Anspruch 1, bei dem die
Platte an dem zweiten Abschnitt der mindestens ei-
nen Kammer befestigt ist.

3. Schuhwerkartikel gemäß Anspruch 1, bei dem die
Laufsohle an dem ersten Abschnitt der mindestens
einen Kammer befestigt ist und die Platte an dem
zweiten Abschnitt der mindestens einen Kammer
befestigt ist.

4. Schuhwerkartikel gemäß Anspruch 1, bei dem die
Platte in eine obere Oberfläche der Laufsohle ein-
gelassen ist.

5. Schuhwerkartikel gemäß Anspruch 1, die Platte er-
streckt sich unter mehr als fünfzig Prozent der min-
destens einen Kammer.

6. Schuhwerkartikel gemäß Anspruch 1, bei dem:

der Leerraum sich in einer Fersenregion des
Schuhwerkartikels befindet;
die mindestens eine fluidgefüllte Kammer eine
Vielzahl von fluidgefüllten Kammern aufweist,
die innerhalb des Leerraums angeordnet und
sich zwischen der oberen Oberfläche und der
unteren Oberfläche erstrecken;
die Laufsohle eine Vertiefung bestimmt, die von
Seiten der Sohlenstruktur einwärts beabstandet
ist, wobei die Laufsohle einen Umfangsab-
schnitt der unteren Oberfläche des Leerraums
bildet; und
die Platte sich zwischen der Laufsohle und der
Vielzahl von fluidgefüllten Kammern befindet,
wobei die Platte innerhalb der Vertiefung in der
Laufsohle angeordnet ist und die Platte einen
zentralen Abschnitt der unteren Oberfläche des
Leerraums bildet,
wobei jede aus der Vielzahl von fluidgefüllten
Kammern oberhalb von Bereichen sowohl des
Umfangsabschnitts als auch des zentralen Ab-
schnitts der unteren Oberfläche des Leerraums
angeordnet ist und die Vielzahl von fluidgefüllten

Kammern mit dem Oberflächenabschnitt der
Platte in Kontakt stehen.

7. Schuhwerkartikel gemäß Anspruch 6, bei dem die
Platte sich unter mehr als achtzig Prozent eines Be-
reiches unter der Vielzahl von fluidgefüllten Kam-
mern erstreckt.

8. Schuhwerkartikel gemäß Anspruch 6, bei dem der
Oberflächenabschnitt der Platte eine Vielzahl von
Befestigungselementen aufweist, die aus einem
thermoplastischen Material gebildet sind, wobei die
Vielzahl von Befestigungselementen jeweils mit der
Vielzahl von fluidgefüllten Kammern heißverbunden
sind.

9. Schuhwerkartikel nach Anspruch 8, bei dem mindes-
tens eines der Befestigungselemente mit einen sol-
chen Umriss hat, dass dasselbe einer Form einer
jeweiligen aus der Vielzahl von fluidgefüllten Kam-
mern entspricht.

10. Schuhwerkartikel nach Anspruch 6, bei dem jede
aus der Vielzahl von fluidgefüllten Kammern mit der
Platte heißverbunden und mit der Laufsohle durch
Kleben verbunden ist.

11. Schuhwerkartikel nach Anspruch 1, bei dem die
Laufsohle in einem hinteren lateralen Bereich des
Schuhwerkartikels in medial-lateraler Richtung und
in Richtung von vorne nach hinten eine aufwärts ge-
richtete Schräge hat.

Revendications

1. Article chaussant (200) comprenant une tige (220)
et une structure de semelle (230) fixée à la tige, la
structure de semelle comprenant :

- un volume vide s’étendant au travers du côté
médian et du côté latéral de l’article chaussant,
le volume vide définissant une surface supérieu-
re et une surface inférieure opposée à celle-ci,
- au moins une chambre remplie de fluide (251a,
251d) s’étendant entre la surface supérieure et
la surface inférieure du volume vide, la chambre
ayant une première partie adjacente au côté mé-
dian ou au côté latéral de l’article chaussant et
une seconde partie positionnée vers l’intérieur
à partir de la première partie,
- une plaque (260) s’étendant sous la seconde
partie de la chambre, une partie de la surface
de la plaque étant en contact avec la seconde
partie de la chambre, la plaque étant absente
d’une zone située sous la première partie de la
chambre, et
- une semelle d’usure (231) qui forme la surface
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inférieure de l’article chaussant, la semelle
d’usure s’étendant sous la première partie et
sous la seconde partie de la chambre,
- la semelle d’usure étant réalisée en un premier
matériau et la plaque étant réalisée en un se-
cond matériau, et
- le premier matériau étant plus mou que le se-
cond matériau.

2. Article chaussant conforme à la revendication 1,
dans lequel la plaque est fixée à la seconde partie
de la chambre.

3. Article chaussant conforme à la revendication 1,
dans lequel la semelle d’usure est fixée à la première
partie de la chambre et la plaque est fixée à la se-
conde partie de la chambre.

4. Article chaussant conforme à la revendication 1,
dans lequel la plaque est située en retrait dans la
surface supérieure de la semelle d’usure.

5. Article chaussant conforme à la revendication 1,
dans lequel la plaque s’étend sous plus de cinquante
pourcent de la chambre.

6. Article chaussant conforme à la revendication 1,
dans lequel :

le volume vide est situé dans la région de talon
de l’article chaussant,
la chambre remplie de fluide comprend un en-
semble de chambres remplies de fluide situées
dans le volume vide et s’étendant entre la sur-
face supérieure et la surface inférieure,
la semelle d’usure définit un renfoncement situé
à distance vers l’intérieur des côtés de la struc-
ture de semelle, la semelle d’usure formant la
partie périphérique de la surface intérieure du
volume vide, et
la plaque est située entre la semelle d’usure et
l’ensemble de chambres remplies de fluide, la
plaque étant située dans le renfoncement de la
semelle d’usure, et formant la partie centrale de
la surface inférieure du volume vide,
chacune des chambres remplies de fluide parmi
l’ensemble de chambres remplies de fluide étant
située au-dessus de zones de la partie périphé-
rique et de la partie centrale de la surface inté-
rieure du volume vide, et les chambres remplies
de fluide de l’ensemble de chambres remplies
de fluide étant en contact avec la partie de sur-
face de la plaque.

7. Article chaussant conforme à la revendication 6,
dans lequel la plaque s’étend sous plus de quatre-
vingts pour cent de la zone située sous l’ensemble
de chambres remplies de fluide.

8. Article chaussant conforme à la revendication 6,
dans lequel la partie de surface de la plaque com-
prend un ensemble d’éléments d’attache réalisés en
un matériau thermoplastique, les éléments d’attache
de l’ensemble d’éléments d’attache étant respecti-
vement thermiquement liés aux chambres remplies
de fluide de l’ensemble de chambres remplies de
fluide.

9. Article chaussant conforme à la revendication 8,
dans lequel au moins l’un des éléments d’attache
est adapté pour se conformer à la forme de l’une
respective des chambres remplies de fluide de l’en-
semble de chambres remplies de fluide.

10. Article chaussant conforme à la revendication 6,
dans lequel chacune des chambre remplies de fluide
de l’ensemble de chambres remplies de fluide est
liée thermiquement à la plaque et liée par adhésif à
la semelle d’usure.

11. Article chaussant conforme à la revendication 1,
dans lequel la semelle d’usure a un biseau ascen-
dant orienté du côté médian au côté latéral et de
l’avant vers l’arrière, dans la zone latérale arrière de
l’article chaussant.
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