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Description
TECHNICAL FIELD

[0001] The present teachings generally include an ar-
ticle of footwear with a sole structure having a bladder
element, and a method of manufacturing a sole structure
of an article of footwear.

BACKGROUND

[0002] Footwear typically includes a sole configured to
be located under a wearer’s foot to space the foot away
from the ground or floor surface. Athletic footwear in par-
ticular sometimes utilizes polyurethane foam or other re-
silient materials in the sole to provide cushioning. Fluid-
filled bladders are sometimes included in the sole to pro-
vide desired impact force absorption, motion control, and
resiliency.

[0003] US2007/074423 A1 describes an article of foot-
wear including an upper and a sole structure incorporat-
ing a support element including a flu-filled chamber, a
first insert and a second insert.

[0004] US 2014/283413 A1 describes a sole for an ar-
ticle of footwear including an upper sole portion and a
pod assembly having a plurality of pods fluidly connected
in series disposed below the upper sole portion.

[0005] US 896 075 A describes a non-slipping device
for the sole or heel of a shoe comprising an elastic air-
chamber projecting below the tread surface thereof and
inclosing an open space on such tread surface and air
inlets leading to said chamber.

[0006] The invention is defined by the subject-matter
of the independent claims. Preferred embodiments are
subject-matter of the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a schematic illustration in side view of an
article of footwear having a sole structure and show-
ing a bladder element with hidden lines.

FIG. 2 is a schematic illustration in bottom view of
the sole structure of FIG. 1 including the bladder el-
ement.

FIG. 3 is a schematic cross-sectional illustration of
a first cushioning component the bladder element of
FIG. 2 taken at lines 3-3 in FIG. 2.

FIG. 4 is a schematic cross-sectional illustration of
the bladder element of FIG. 2 taken at lines 4-4 in
FIG. 2.

FIG. 5 is a schematic illustration in fragmentary bot-
tom view of one of the cushioning components of
FIG. 2.

FIG. 6 is a schematic cross-sectional illustration of
the cushioning component of FIG. 5 taken at lines
6-6 in FIG. 5.
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FIG. 7 is a schematic cross-sectional illustration of
an alternative configuration of a cushioning compo-
nent for the bladder element of FIG. 2.

FIG. 8 is a schematic illustration of another alterna-
tive configuration of a cushioning component of the
bladder element of FIG. 2.

FIG. 9 is a schematic cross-sectional illustration of
amold assembly thermoforming the bladder element
of FIG. 21 from polymer sheets.

FIG. 10 is a schematic illustration in bottom view of
an alternative configuration of a sole structure for the
article of footwear of FIG. 1.

FIG. 11 is a schematic illustration in side view of the
sole structure of FIG. 10.

FIG. 12 is a schematic illustration in bottom view of
an alternative configuration of a sole structure for the
article of footwear of FIG. 1.

FIG. 13 is a schematic cross-sectional illustration of
the sole structure of FIG. 12 taken at lines 13-13 in
FIG. 12.

DESCRIPTION

[0008] An article of footwear is disclosed according to
the subject-matter of independent claim 1.

[0009] Inan embodiment, the cushioning components
include a first cushioning component and a second cush-
ioning component both positioned in a forefoot portion of
the sole structure. The first cushioning component is po-
sitioned between a medial extremity of the sole structure
and the second cushioning component, and the second
cushioning component is positioned between a lateral
extremity of the sole structure and the first cushioning
component. In suchan embodiment, the cushioning com-
ponents may further include a third cushioning compo-
nent and a fourth cushioning component. The third cush-
ioning component is positioned between the medial ex-
tremity of the sole structure and the fourth cushioning
component, and the fourth cushioning component is po-
sitioned between the lateral extremity of the sole struc-
ture and the third cushioning component. The third and
fourth cushioning components are rearward of the first
and second cushioning components.

[0010] In an embodiment, the cushioning components
include a first cushioning component that extends across
alongitudinal midline of the sole structure in a heel portion
of the sole structure, and a second cushioning compo-
nent that extends across the longitudinal midline of the
sole structure and is spaced rearward of the first cush-
ioning componentin the heel portion of the sole structure.
[0011] In an embodiment, at least one of the cushion-
ing components extends laterally from a lateral extremity
of the sole structure over a longitudinal midline of the
article of footwear.

[0012] The bladder element may further include a pair
of tubular cushioning components extending lengthwise
in alongitudinal direction in a midfoot portion of the article
of footwear. Both of the tubular cushioning components
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are connected to one of the cushioning components for-
ward of the pair of tubular cushioning components and
to another one of the cushioning components rearward
of the pair of tubular cushioning components.

[0013] The bladder element may include channels
connecting adjacent ones of the cushioning components
and establishing fluid communication between the adja-
cent ones of the cushioning components. In an embod-
iment, a first of the channels is in a forefoot portion of the
sole structure, and a second of the channels is in a heel
portion of the sole structure. The first and the second of
the channels are sealed so that the adjacent ones of the
cushioning components connected by the sealed chan-
nels are not in fluid communication with one another.
[0014] The bladder element may include an inflation
port positioned at a periphery of the bladder element and
in fluid communication with the adjacent ones of the cush-
ioning components via the channels.

[0015] The sole structure may further comprise foam
surrounding at least a portion of the outer surface of one
or more of the cushioning components.

[0016] The sole structure may further comprise a sole
layer having a ground-facing surface. The bladder ele-
ment has first side attached to the ground-facing surface
of the sole layer with the ground-facing surface of the
sole layer exposed both between the cushioning compo-
nents and within the central opening of each of the cush-
ioning components. The sole layer may be a midsole
layer, such as a foam midsole layer. The sole layer may
have a differential stiffness. For example, the sole layer
may be foam with a differential stiffness, or may include
a plate having a differential stiffness.

[0017] In an embodiment, the bladder element has a
second side opposite to the first side, and the second
side has aground-facing surface. The sole layer has slats
extending generally transversely over the first side of the
bladder element.

[0018] In an embodiment, a gap is provided between
adjacent ones of the cushioning components and ex-
tends from a medial extremity to a lateral extremity of the
sole structure. By configuring the sole structure with such
a gap, increased fore-aft flexibility is achieved in com-
parison to a bladder element without the gap, as the blad-
der element can flex along the gap.

[0019] Substantially decoupling the cushioning com-
ponents allows at least some of the outer surfaces of the
cushioning components to be surrounded by or encased
infoamin some embodiments. Gaps between the lengths
of the tubes may be filled with the foam, or may be free
from foam or other structure. The foam-filled or empty
gaps allow for increased fore-aft flexibility of the sole
structure in comparison to a bladder element in which
outer surfaces of adjacent cushioning components are
not substantially decoupled.

[0020] A method of manufacturing a sole structure of
an article of footwear is disclosed according to the sub-
ject-matter of claim 13. For example, forming the bladder
element may be by blow molding or thermoforming.
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[0021] Forming the bladder element may further com-
prise forming channels connecting adjacent ones of the
cushioning components to establish fluid communication
between the adjacent ones of the cushioning compo-
nents, and forming an inflation port disposed at a periph-
ery of the bladder element and in fluid communication
with the adjacent ones of the cushioning components via
the channels.

[0022] Inanembodiment, the method may further com-
prise disposing the bladder element so that a gap be-
tween adjacent ones of the cushioning components ex-
tends from a lateral extremity of the sole structure to a
medial extremity of the sole structure.

[0023] The method may include sequential inflation of
the bladder element to achieve multiple inflation pres-
sures in different portions of the bladder element. For
example, in an embodiment, the method may further
comprise inflating the bladder element through the infla-
tion port to a first inflation pressure, and then closing one
ofthe channels to form a sealed first portion of the bladder
element, Afirstremaining unsealed portion of the bladder
element may then be inflated through the inflation port
to a second inflation pressure, and another of the chan-
nels may be closed to form a sealed second portion of
the bladder element. A second remaining unsealed por-
tion of the bladder element may then be inflated through
the inflation portion to a third inflation pressure, thereby
establishing different inflation pressures in different ones
of the cushioning components separated from one an-
other by the closed channels.

[0024] The above features and advantages and other
features and advantages of the present teachings are
readily apparent from the following detailed description
of the modes for carrying out the present teachings when
taken in connection with the accompanying drawings.
[0025] "A,""an,""the,""atleastone,"and"one ormore"
are used interchangeably to indicate that at least one of
the items is present. A plurality of such items may be
present unless the context clearly indicates otherwise.
All numerical values of parameters (e.g., of quantities or
conditions) in this specification, unless otherwise indicat-
ed expressly or clearly in view of the context, including
the appended claims, are to be understood as being mod-
ified in all instances by the term "about" whether or not
"about" actually appears before the numerical value.
"About" indicates that the stated numerical value allows
some slight imprecision (with some approach to exact-
ness in the value; approximately or reasonably close to
the value; nearly). If the imprecision provided by "about"
is not otherwise understood in the art with this ordinary
meaning, then "about" as used herein indicates at least
variations that may arise from ordinary methods of meas-
uring and using such parameters. In addition, a disclo-
sure of a range is to be understood as specifically dis-
closing all values and further divided ranges within the
range. All references referred to are incorporated herein
in their entirety.

[0026]

The terms "comprising," "including," and "hav-
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ing" are inclusive and therefore specify the presence of
stated features, steps, operations, elements, or compo-
nents, but do not preclude the presence or addition of
one or more other features, steps, operations, elements,
or components. Orders of steps, processes, and opera-
tions may be altered when possible, and additional or
alternative steps may be employed. As used in this spec-
ification, the term "or" includes any one and all combina-
tions of the associated listed items. The term "any of is
understood to include any possible combination of refer-
enced items, including "any one of the referenced items.
The term "any of is understood to include any possible
combination of referenced claims of the appended
claims, including "any one of the referenced claims.
[0027] Those having ordinary skill in the art will recog-
nize that terms such as "above," "below," "upward,"
"downward," "top," "bottom," etc., are used descriptively
relative to the figures, and do not represent limitations
on the scope of the invention, as defined by the claims.
[0028] Referringtothe drawings wherein like reference
numbers refer to like components throughout the several
views, FIG. 1 shows an article of footwear 10 in a medial
side view. As shown, the article of footwear 10 is an ath-
letic shoe. In other embodiments, the article of footwear
10 could be for another category of footwear, such as a
dress shoe, a work shoe, a sandal, a slipper, or a boot.
[0029] The article of footwear 10 includes an upper 12
configured with a cavity that receives a foot 14 of a wear-
er. The upper 12 can be a variety of flexible materials
such as textiles, and fabrics, and may include plastic sup-
port components. The upper 12 may be multiple pieces
sewn, knitted, or bonded to one another. The upper 12
may include a lacing system or may be a slip-on sock.
The upper 12 may further include support elements, such
as a heel counter. The upper 12 is shown worn on the
foot 14, which is shown in phantom.

[0030] The article of footwear 10 includes a sole struc-
ture 16 operatively secured to the upper 12 and providing
cushioning between the foot 14 and the ground G. The
article of footwear 10 and the sole structure 16 have a
forefoot portion 18, a midfoot portion 20, and a heel por-
tion 22. The forefoot portion 18 generally includes por-
tions of the sole structure 16 corresponding with the toes
and the joints connecting the metatarsals with the
phalanges of the foot 14. The midfoot portion 20 generally
corresponds with an arch area of the foot 14, and extends
from the forefoot portion 18 to a heel portion 22. The heel
portion 22 generally corresponds with rear portions of a
human wearer’s foot 14, including the calcaneus bone,
with the foot 14 corresponding in size to the article of
footwear 10. The heel portion 22 is defined as approxi-
mately the rear third of the sole structure 16. The midfoot
portion 20 is defined as the middle third of sole structure
16. The forefoot portion 18 is defined as the front third of
the sole structure 16. As shown in FIG. 2, a perimeter P
of the sole structure 16 surrounds the forefoot portion 18,
the midfoot portion 20, and the heel portion 22. The article
of footwear 10 is shown in a bottom view in FIG. 2, and
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is for a right foot. A pair of footwear includes the article
of footwear 10, and an article of footwear for a left foot
that is a mirror image of the article of footwear 10.
[0031] The sole structure 16 has a medial side 26 best
shown in FIG. 1, and a lateral side 24 best shown in FIG.
2. The lateral side 24 includes all portions of the sole
structure 16 on a side of a longitudinal midline L closest
to a lateral side of the foot 14. The medial side 26 includes
all portions of the sole structure 16 on a side of the lon-
gitudinal midline L closest to a medial side of the foot 14.
The lateral side 24 of the sole structure 16 is a side that
corresponds with the side of the foot 14 that is generally
further from the other foot of the wearer (i.e., the side
closer to the fifth toe of the wearer). The fifth toe is com-
monly referred to as the little toe. The medial side 26 of
the sole structure 16 is the side that corresponds with an
inside area of the foot 14 and is generally closer to the
other foot of the wearer (i.e., the side closer to the hallux
of the foot of the wearer). The hallux is commonly referred
to as the big toe.

[0032] The sole structure 16 includes a fluid-filled blad-
der element 30 shown and discussed in further detail with
respect to FIG. 2. In FIG. 1, the sole structure 16 also
includes a sole layer 32. The sole layer 32 is a midsole
layer that may be foam. The foam sole layer 32 is shown
covering upper portions of the outer surface 29 of the
bladder element 30, with the bladder element 30 secured
to a ground-facing surface 31 of the sole layer 32.
[0033] In other embodiments, the foam sole layer 32
may cover the entire outer surface of the bladder element
30, filling openings in the bladder element and generally
encasing the bladder element 30. The foam sole layer
32 may be but is not limited to ethylene vinyl acetate
(EVA) foam or polyurethane foam. In addition to the foam
sole layer 32, the sole structure 16 may include an outsole
or discreet outsole elements 33 secured to bottom por-
tions of the outer surface of the bladder element 30 to
therefore be positioned between the bladder element 30
and the ground G as shown in FIG. 1. The outsole ele-
ments 33 are removed in FIG. 2. Similar outsole elements
may be used in the bladder embodiments shown and
described with respect to FIGS. 10-13. For example, the
outsole or outsole elements 33 may be rubber or another
relatively durable material for providing traction and grip.
Outsole elements 33 may be attached to or made integral
with the bladder element 30. Alternatively, the foam sole
layer 32 may serve as a unitary midsole and outsole. The
sole structure 16 may also include various support ele-
ments, such as one or more plates that may also be en-
cased in the sole layer 32. Still further, no foam may be
used. Forexample, the bladder element 30 could instead
be directly attached to the upper 12, or to an insole.
[0034] The bladder element 30 is a polymeric material
capable of retaining a pressurized fluid. For example, the
bladder element 30 may comprise a thermoplastic poly-
urethane material (TPU). Optionally the TPU may be re-
cyclable and regrindable, and may be made from recy-
cled TPU, allowing the material of the bladder element
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30 to be recycled and reused.

[0035] The bladder element 30 may be blow molded
or alternatively may be thermoformed from upper and
lower sheets. The sheets may have alternating layers of
TPU and a gas barrier material. In any embodiment, the
bladder element 30 is configured to retain fluid within the
fluid-filled chambers. As used herein, a "fluid" includes a
gas, including air, an inert gas such as nitrogen, or an-
other gas. Accordingly, "fluid-filled" includes "gas-filled".
The various materials used for the bladder element 30
may be substantially transparent or may have a tinted
color. For example, the bladder element 30 can be
formed from any of various polymeric materials that can
retain a fluid at a predetermined pressure, including a
fluid that is a gas, such as air, nitrogen, or another gas.
For example, the bladder element 30 can be a TPU ma-
terial, a urethane, polyurethane, polyester, polyester
polyurethane, and/or poly ether polyurethane.

[0036] Moreover, in one embodiment, the bladder el-
ement 30 can be formed of one or more sheets having
layers of different materials. The sheets may be laminate
membranes formed from thin films having one or more
firstlayers that comprise thermoplastic polyurethane lay-
ers and that alternate with one or more second layers,
also referred to herein as barrier layers, gas barrier pol-
ymers, or gas barrierlayers. The second layers may com-
prise a copolymer of ethylene and vinyl alcohol (EVOH)
that is impermeable to the pressurized fluid contained
therein as disclosed in U.S. PatentNo. 6,082,025 to Bonk
et al. The first layer may be arranged to form an outer
surface of the polymeric sheet. That is, the outermost
firstlayer may be the outer surface of the bladder element
30. The bladder element 30 may also be formed from a
material that includes alternating layers of thermoplastic
polyurethane and ethylene-vinyl alcohol copolymer, as
disclosed in U.S. Patent Nos. 5,713,141 and 5,952,065
to Mitchell et al. Alternatively, the layers may include eth-
ylene-vinyl alcohol copolymer, thermoplastic poly-
urethane, and a regrind material of the ethylene-vinyl al-
cohol copolymer and thermoplastic polyurethane. The
bladder element 30 may also be a flexible microlayer
membrane that includes alternating layers of a gas bar-
rier polymer material such as second layers and an elas-
tomeric material such as first layers, as disclosed in U.S.
Patent Nos. 6,082,025 and 6,127,026 to Bonk et al. With
such alternating layers, for example, the bladder element
30 or any of the additional bladder elements discussed
herein may have a gas transmission rate for nitrogen of
less than 10 cubic centimeters per square meter per at-
mosphere per day, or of less than 1 cubic centimeter per
square meter per atmosphere per day. Additional suita-
ble materials for the bladder element 30 are disclosed in
U.S. Patent Nos. 4,183,156 and 4,219,945 to Rudy. Fur-
ther suitable materials for the bladder element 30 include
thermoplastic films containing a crystalline material, as
disclosed in U.S. Patent Nos. 4,936,029 and 5,042,176
to Rudy, and polyurethane including a polyester polyol,
as disclosed in U.S. Patent Nos. 6,013,340, 6,203,868,
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and 6,321,465 to Bonk et al. In selecting materials for
the bladder element 30, engineering properties such as
tensile strength, stretch properties, fatigue characteris-
tics, dynamic modulus, and loss tangent can be consid-
ered. When the bladder element 30 is formed from
sheets, the thicknesses of the sheets used to form the
bladder element 30 can be selected to provide these
characteristics.

[0037] The bladderelement 30 includes multiple cush-
ioning components. More specifically, the bladder ele-
ment 30 includes cushioning components 34A, 34B, 34C,
34D, 34E, 34F, 34G, and 34H. Each cushioning compo-
nent 34A, 34B, 34C, 34D, 34E, 34F, 34G, and 34H in-
cludes an enclosed fluid-filled cavity. More specifically,
cushioning component 34A includes a fluid-filled cavity
38A. Cushioning component 34B includes a fluid-filled
cavity 38B. Cushioning component 34C includes a fluid-
filled cavity 38C. Cushioning component 34D includes a
fluid-filled cavity 38D. Cushioning component 34E in-
cludes a fluid-filled cavity 38E. Cushioning component
34F includes a fluid-filled cavity 38F. Cushioning com-
ponent 34G includes a fluid-filled cavity 38G. Cushioning
component 34H includes a fluid-filled cavity 38H.
[0038] The cushioning components 34A, 34B, 34C,
34D, 34E, 34F, 34G, and 34H each have a single central
opening that extends completely therethrough. As used
herein, a "central opening" need not be positioned at a
true center of the cushioning component. More specifi-
cally, if the cushioning component is a regular torus, the
cushioning component will have a center axis and the
central opening will be centered at the center axis. If the
cushioning component is an irregular torus, the central
opening does not have a center axis, and although it is
bounded by the material of the cushioning component,
the central opening is therefore not centered within the
cushioning component.

[0039] Cushioning component 34A has a single central
opening 40A that extends completely therethrough. The
fluid-filled cavity 38A is a continuous fluid-filled cavity that
completely surrounds the central opening 40A. Cushion-
ing component 34B has a single central opening 40B that
extends completely therethrough. The fluid-filled cavity
38B is a continuous fluid-filled cavity that completely sur-
rounds the central opening 40B. Cushioning component
34C has a single central opening 40C that extends com-
pletely therethrough. The fluid-filled cavity 38C is a con-
tinuous fluid-filled cavity that completely surrounds the
central opening 40C. Cushioning component 34D has a
single central opening 40D that extends completely
therethrough. The fluid-filled cavity 38D is a continuous
fluid-filled cavity that completely surrounds the central
opening 40D. Cushioning component 34E has a single
central opening 40E that extends completely there-
through. The fluid-filled cavity 38E is a continuous fluid-
filled cavity that completely surrounds the central opening
40E. Cushioning component 34F has a single central
opening 40F that extends completely therethrough. The
fluid-filled cavity 38F is a continuous fluid-filled cavity that
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completely surrounds the central opening 40F. Cushion-
ing component 34G has a single central opening 40G
that extends completely therethrough. The fluid-filled
cavity 38G is a continuous fluid-filled cavity that com-
pletely surrounds the central opening 40G. Cushioning
component 34H has a single central opening 40H that
extends completely therethrough. The fluid-filled cavity
38H is a continuous fluid-filled cavity that completely sur-
rounds the central opening 40H.

[0040] AsindicatedinFIGS.2and 3, the ground-facing
surface 31 of the sole layer 16 is exposed both between
and around the cushioning components 34A, 34B, 34C,
34D, 34E, 34F, 34G, 34H and 36A, 36B, and within the
central opening 40A, 40B, 40C, 40D, 40E, 40F, and 40G
of each of the cushioning components 34A, 34B, 34C,
34D, 34E, 34F, 34G, and 34H, as well as between the
tubular cushioning components 36A, 36B.

[0041] Each of the cushioning components 34A, 34B,
34C, 34D, 34E, 34F, 34G, and 34H is a ring torus. As
shown, each of the cushioning components 34A, 34B,
34C, 34D, 34E, 34F, 34G, and 34H is an irregular ring
torus. Alternatively, one or more of the cushioning com-
ponents 34A, 34B, 34C, 34D, 34E, 34F, 34G, and 34H
could be configured as aregularring torus. As used here-
in, an "irregular ring torus" is a surface or solid formed
by rotating a closed shape, such as but not limited to a
circle, an oval, a square, or a rectangle, around a line
that lies in the same plane as the closed shape but does
not intersect the closed shape (e.g., like a ring-shaped
doughnut), wherein the closed shape varies as it is ro-
tated about the line, the distance from the line varies as
the closed shape is rotated about the line, or both vary.
A "regular ring torus" is a surface or solid formed by ro-
tating a closed shape, such as but not limited to a circle,
an oval, a square, or a rectangle, around a line that lies
in the same plane as the closed shape but does not in-
tersect the closed shape (e.g., like a ring-shaped dough-
nut), wherein neither the closed shape nor the distance
from the line varies as the closed shape is rotated about
the line.

[0042] FIG.5is anexample ofacushioningcomponent
34AA that is a regular ring torus and that could be used
in place of cushioning component 34A. The cushioning
component 34AA is a closed circle in cross-section that
is rotated around the line L3 illustrated in FIG. 6 to form
the ring torus of FIG. 5. The cushioning component 34AA
is thus equidistant from the line L3 at any cross-section
of the cushioning component 34AA through a plane that
includes the line L3, and the line L3 is thus a center axis
of the cushioning component 34AA. In FIG. 6, the cush-
ioning component 34AA is thermoformed from upper and
lower sheets as discussed herein, resulting in a periph-
eralflange 35. For example, the bladder element 30 could
be formed from a first polymeric sheet 70 and a second
polymeric sheet 72 positioned between first and second
mold halves 74, 76 of a mold assembly 78 shown in FIG.
9. The sheets 70, 72 are vacuum-formed and thermofor-
med to mold surfaces 74A, 76 A and compression formed
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to one another at the peripheral flange 35 indicated in
FIGS. 3 and 7. FIG. 3 is taken at the lines 3-3 shown in
FIG. 2, and rotated 180 degrees from the bottom view of
FIG. 2.

[0043] FIG.7isanexample of acushioning component
34BB identical to cushioning component 34AA, but with-
out a peripheral flange 35. For example, the cushioning
component 34BB could be blow molded rather than ther-
moformed, in which case there is no resulting peripheral
flange.

[0044] FIG. 8 is another example of a cushioning com-
ponent 34CC that can be used in place of the cushioning
component 34 and the cushioning component 34AA. The
cushioning component 34CC is a closed rectangle in
cross-section and, like cushioning component 34A, is ro-
tated around the line L3 and is a regular ring torus. The
cushioning components 34A, 34B, 34C, 34D, 34E, 34F,
34G, and 34H are each an irregular ring torus because
none of these are configured to be equidistant from a
center axis such as line L3. Additionally, each is an ir-
regular ring torus because the closed shape of the com-
ponent in cross-section varies and is not uniform at all
cross-sections taken in a plane that includes an axis
through the central opening. For example, it is apparent
in FIG. 2 that a cross-section of the cushioning compo-
nent 34D would be wider at locations 42A, 42B than at
locations 42C, and 42D.

[0045] By configuring each cushioning component
34A,34B,34C, 34D, 34E, 34F, 34G, and 34H as aregular
or irregular ring torus, a relatively large cushioning area
is provided while the overall height of the cushioning com-
ponent is relatively small in comparison to its width. For
example, if the cushioning component 34A did not have
the central opening 40A, it would tend to inflate in a ball
shape, causing it to be much higher at its center. Addi-
tionally, the central opening 40A allows deflection of the
cushioning component 34A downward and inward to-
ward the central opening 40A.

[0046] The bladder element 30 includes a pair of tubu-
lar cushioning components 36A, 36B that extends length-
wise in a longitudinal direction, generally at the midfoot
portion 20 of the sole structure 16, with the tubular com-
ponent 36A extending generally along a medial extremity
62 of the sole structure 16. In other words, the tubular
cushioning components 36A, 36B extend lengthwise
generally fore-aft in the sole structure 16, at less than 45
degrees with a longitudinal midline L of the sole structure
16. Both of the tubular cushioning components 36A, 36B
are connected to the cushioning component 34F forward
of the pair of tubular cushioning components 36A, 36B
and are connected to cushioning component 34G rear-
ward of the pair of tubular cushioning components 36A,
36B.

[0047] The cushioning component 34A is positioned
between the medial extremity 62 and the cushioning
component 34B. The cushioning component 34B is po-
sitioned between the lateral extremity 60 and the cush-
ioning component 34A. The cushioning component 34C



11 EP 3 370 557 B1 12

is positioned between the medial extremity 62 and the
cushioning component 34D. The cushioning component
34D is positioned between the lateral extremity 60 and
the cushioning component 34C. The cushioning compo-
nent 34E is positioned between the medial extremity 62
and the cushioning component 34F. The cushioning
component 34F is positioned between the lateral extrem-
ity 60 and the cushioning component 34E. The cushion-
ing components both extend across the longitudinal mid-
line L of the sole structure 16 from the lateral extremity 60.
[0048] The cushioning component 34C is rearward of
the cushioning component 34A, and the cushioning com-
ponent 34D is rearward of the cushioning component
34B. The cushioning component 34E is rearward of the
cushioning component 34C, and the cushioning compo-
nent 34F is rearward of the cushioning component 34D.
The cushioning components 34A, 34B, 34C, and 34D
are generally in the forefoot portion 18 of the sole struc-
ture 16. The cushioning components 34E, 34F, and the
tubular cushioning components 36A, 36B are generally
in the midfoot portion 20 of the sole structure 16. The
cushioning components 34G and 34H are generally in
the heel portion 22 of the sole structure 16, with the cush-
ioning component 34H rearward of the cushioning com-
ponent 34G. The cushioning components 34G, 34H
serve as a crash pad for reacting and distributing forces
during a heel strike.

[0049] In the embodiment of FIG. 2, the cushioning
component 34A may be referred to as the first cushioning
component, the cushioning component 34B may be re-
ferred to as the second cushioning component, the cush-
ioning component 34C may be referred to as the third
cushioning component, and the cushioning component
34D may be referred to as the fourth cushioning compo-
nent. Alternatively, the cushioning component 34G may
be referred to as the first cushioning component, and the
cushioning component 34H may be referred to as the
second cushioning component. Any of the cushioning
components 34A, 34B, 34C, 34D, 34E, 34F, 34G, and
34H may simply be referred to as the cushioning com-
ponent, and any of the cushioning components 34A, 34B,
34C, 34D, 34E, 34F, 34G, and 34H may be referred to
as an additional cushioning component.

[0050] The cushioning components 34A, 34B, 34C,
34D, 34E, 34F, 34G, and 34H are substantially decou-
pled from one another. As used herein, outer surfaces
of adjacent ones of the cushioning components are "sub-
stantially decoupled”" from one another if they are con-
nected with one another only by inflation channels or by
the tubular cushioning components. In other words, ad-
jacent cushioning components may be indirectly con-
nected to one another by a channel that establishes fluid
communication or by the tubular cushioning compo-
nents, but the outer surfaces of adjacentones ofthe cush-
ioning components are not directly connected to one an-
other, nor are they indirectly connected to one another
by webbing formed from the material used to form the
cushioning components. Adjacent cushioning compo-
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nents are disconnected from one another along more
than fifty percent of their perimeters. Moreover, the outer
surface of a cushioning component 34A, 34B, 34C, 34D,
34E, 34F, 34G, or 34H is not connected to the outer sur-
face of an adjacent cushioning component 34A, 34B,
34C, 34D, 34E, 34F, 34G, or 34H either directly or by
webbing. As discussed herein, adjacent cushioning com-
ponents are connected only indirectly by channels, such
as channels 80A, 80B, 80C, 80D, 80E, 80F, and 80G,
or, in the case of adjacent cushioning components 34F,
34G, by the tubular cushioning components 36A, 36B.
Bladder elements typically have webbing between inflat-
ed portions. Webbing is uninflated portions of polymeric
material used to form a bladder element, such as sheet
material. The bladder element 30 has no such webbing
and, instead, gaps are provided between the lengths of
each adjacent cushioning component. The arrangement
of the cushioning components in the bladder element 30
provides cushioning support where needed under the
foot 14, while the polymeric material is absent from other
areas in order to minimize material waste and enhance
flexibility as discussed herein.

[0051] The channels 80A, 80B, 80C, 80D, 80E, 80F
and 80G connect adjacent ones of the cushioning com-
ponents 34A, 34B, 34C, 34D, 34E, 34F, 34G, and 34H
along portions of their perimeters to establish fluid com-
munication between the connected adjacent ones of the
cushioning components 34A, 34B, 34C, 34D, 34E, 34F,
34G, and 34H when the channels 80A, 80B, 80C, 80D,
80E, 80F and 80G are not sealed. In the embodiment of
FIG. 2, the channel 80A connects cushioning component
34A to the cushioning component 34C. The channel 80B
connects the cushioning component 34B to the cushion-
ing component34D. The channel 80C connects the cush-
ioning component 34C to the cushioning component 34E.
The channel 80D connects the cushioning component
34D to the cushioning component 34F. The channel 80E
connects the cushioning component 34C to the cushion-
ing component 34D. The channel 80F connects the cush-
ioning component 34G to the cushioning component
34H. The channel 80G connects the cushioning compo-
nent 34A to the cushioning component 34B. One or more
of the channels 80A, 80B, 80C, 80D, 80E, 80F, and 80G
can be sealed so that the adjacent cushioning compo-
nents connected by the sealed channel are isolated from
fluid communication with one another (i.e., are notin fluid
communication with one another through the sealed
channel).

[0052] The bladder element 30 includes an inflation
port 82 that is disposed at a forward-most periphery 83
of the bladder element 30. Alternatively, the inflation port
82 could be provided at another location along the pe-
riphery of the bladder element 30. In the embodiment
shown, the inflation port 82 is connected to the cushioning
component 34A and is in fluid communication with all of
the cushioning components 34A, 34B, 34C, 34D, 34E,
34F, 34G, and 34H, via the channels 80A, 80B, 80C,
80D, 80E, 80F and 80G when the channels 80A, 80B,
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80C, 80D, 80E, 80F and 80G are not sealed.

[0053] The channels 80A, 80B, 80C, 80D, 80E, 80F
and 80G and the inflation port 82 are formed simultane-
ously with the cushioning components 34A, 34B, 34C,
34D, 34E, 34F, 34G, and 34H by thermoforming or blow
molding polymeric material to form the bladder element
30. Accordingly, the cushioning components 34A, 34B,
34C, 34D, 34E, 34F, 34G, and 34H, the channels 80A,
80B, 80C, 80D, 80E, 80F and 80G, and the inflation port
82 are formed simultaneously with one another and are
of the same material. The inflation port 82 and the chan-
nels 80A, 80B, 80C, 80D, 80E, 80F and 80G are posi-
tioned and configured to enable the bladder element 30
to be inflated with and to retain different fluid pressures
in different portions of the bladder element 30.

[0054] For example, the bladder element 30 may be
inflated through the inflation port 82 initially to a first in-
flation pressure. Next the channel 80F between the cush-
ioning component 34H and the cushioning component
34G can be sealed (i.e., closed) closed such as by ther-
mal bonding of the walls of the channel 80F together to
create aweld 84A. Sealing of the channel 80F is indicated
at weld 84A in FIG. 4. Closing the channel 80F estab-
lishes a final firstinflation pressure of the cushioning com-
ponent 34H in the heel portion 22. Inflation fluid in the
remainder of the bladder element 30 (i.e., all of the blad-
der element 30 between the inflation port 52 and the
closed channel 80F, referred to as the first remaining
unsealed portion) can be released through the inflation
port 52, or can remain in the bladder element 30 as in-
flation continues. The first remaining unsealed portion of
the bladder element 30 is then further inflated through
the inflation port 52 to a final second inflation pressure.
All portions of the bladder element 30 up to the weld 84A
will thus be at the second inflation pressure.

[0055] Optionally, one or both of channels 80C and
80D can then be sealed such as by thermal bonding of
the walls of the respective channel 80C or 80D together
to create a weld 84B or 84C. Closing the channel 80D,
such as by thermal bonding, establishes the final second
inflation pressure of the cushioning components 34F,
34G and tubular cushioning components 36A, 36B. Clos-
ing the channel 80C established the second final inflation
pressure of the cushioning component 34E. Inflation fluid
in the remainder of the bladder element 30 between the
welds 84B, 84C and the inflation port 82 (referred to as
the second remaining unsealed portion) can be released
through the inflation port 82 or can remain in the bladder
element 30 as inflation continues. The second remaining
unsealed portion of the bladder element 30 can then be
further inflated through the inflation port 82 to a final third
inflation pressure. The inflation port 82 can then be
closed, such as by thermal bonding of the walls of the
inflation port 82 to one another. This establishes the third
inflation pressure as the final inflation pressure of the
cushioning components 34A, 34B, 34C, and 34D. Alter-
natively, additional sequential inflation can occur with any
or all of the remaining channels 80A, 80B, 80C, 80E and
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80G sealed, to establish different inflation pressures in
the remaining cushioning components 34A, 34B, 34C,
and 34D. In the embodiment of FIG. 2, channel 80D may
be referred to as a first channel and channel 80F may be
referred to as a second channel.

[0056] In yet another alternative, none of the channels
80A, 80B, 80C, 80D, 80E, 80F and 80G are closed de-
pending on the desired final inflation pressures and de-
sired ability for fluid communication within the bladder
element 30, or one or more of the channels 80A, 80B,
80C, 80D, 80E, 80F and 80G can be closed but the in-
flation pressures in the different portions separated by a
closed channel can be the same, so that the effect of the
closed channel is only to prevent fluid communication
between the portions separated by the closed channel.
[0057] In an arrangement of the bladder element 30
with the cushioning components 34A, 34B, 34C, 34D,
34E, 34F, and 34G as described, various gaps are pro-
vided between adjacent ones of the cushioning compo-
nents 34A, 34B, 34C, 34D, 34E, 34F, and 34G. For ex-
ample, the cushioning components 34A and 34C are sub-
stantially decoupled from one another, and the cushion-
ing components 34B and 34D are substantially decou-
pled from one another, so that a gap G1 extends from
the lateral extremity 60 to the medial extremity 62 be-
tween the substantially decoupled cushioning compo-
nents 34A and 34C, and between the decoupled cush-
ioning components 34B and 34D. The gap G1 is tra-
versed only by the channels 80A, 80B. The channels 80A
and 80B are relatively narrow in width in comparison to
the cushioning components 34A, 34B, 34C, 34D, and
extend generally longitudinally between the cushioning
components 34A, 34B, 34C, and 34D. Accordingly, the
channels 80A, 80B do not significantly diminish flexibility
of the sole structure 16 in a fore-aft (i.e., longitudinal)
direction at the gap G1.

[0058] Similarly, an additional gap G2 is provided ex-
tending from the lateral extremity 60 to the medial ex-
tremity 62 between the substantially decoupled adjacent
cushioning components 34C and 34D, and between the
decoupled adjacent cushioning components 34D and
34F. The gap G2 is traversed only by the channels 80C
and 80D. The channels 80C and 80D are relatively nar-
row in width in comparison to the cushioning components
34C, 34D, 34E, and 34F, and extend generally longitu-
dinally between the cushioning components 34C, 34D,
34E, and 34F. Accordingly, the channels 80C and 80D
do not significantly diminish flexibility of the sole structure
16 in the longitudinal direction at the gap G2.

[0059] Another gap G3 extends generally in a longitu-
dinal direction between the substantially decoupled
cushioning components 34G and 34H, interrupted only
by the channel 80F. The gap G3 allows increased flexi-
bility of the bladder element 30 in the longitudinal direc-
tion between the cushioning components 34G and 34H.
The channel 80F is relatively narrow in width in compar-
ison to the cushioning components 34G and 34H, and
therefore does not significantly diminish flexibility of the
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sole structure 16 in the longitudinal direction at the gap
G3.

[0060] A gap G4 extends in a generally longitudinal
direction between substantially cushioning components
34A, 34C, and 34D on a medial side of the gap G4, and
cushioning components 34B, 34D, and 34F on a lateral
side of the gap G4. The gap G4 is interrupted only by the
channels 80G and 80E. The gap G4 allows increased
flexibility of the bladder element 30 in a lateral direction
between the cushioning components 34A, 34C, and 34D
on the medial side of the gap G4, and the cushioning
components 34B, 34D, and 34F on the lateral side of the
gap G4. The channels 80A and 80B are relatively narrow
in width in comparison to the cushioning components
34A, 34B, 34C, 34D, 34E, and 34F, and therefore do not
significantly diminish flexibility of the sole structure 16 in
the lateral direction.

[0061] Accordingly, the gaps G1, G2 and G3 serve as
flexion regions for flexing of the sole structure 16 sub-
stantially in the fore-aft (i.e., longitudinal) direction, and
gap G4 serves as a flexion region for flexing of the sole
structure substantially in a lateral direction. Any foam of
the sole layer 32 that covers the outer surfaces of the
cushioning components 34A, 34B, 34C, 34D, 34E, 34F,
34G, 34H, 36A, and 36B and fills the gaps G1, G2, G3
can be configured to have greater flexibility than the in-
flated bladder element 30.

[0062] FIGS. 10 and 11 show another embodiment of
sole structure 116 including a bladder element 130 that
can be used in place of the sole structure 16 and bladder
element 30 of FIG. 2. The sole structure 16 and the blad-
der element 130 have many of the same features as de-
scribed with respect to the sole structure 16 and the blad-
der element 30, and such features are referenced with
the same reference numbers as shown and described
with respect to FIG. 2. The bladder element 130 is iden-
tical to bladder element 30 except that channel 80F is
replaced with channel 80G. Positioning the channel 80G
on amedial side of the cushioning component 34G allows
a gap G5 between the cushioning components 34G and
34H to be narrower than the gap G3.

[0063] The sole structure 116 is also different than the
sole structure 16 because a sole layer 132 is used in
place of sole layer 32. The sole layer 132 has a differential
stiffness in the longitudinal direction. For example, the
sole structure 132 may be stiffer in the midfoot portion
20 than in the heel portion 22 or the forefoot portion 18,
and the heel portion 22 may be stiffer than the forefoot
portion 18. The differential stiffness of the sole layer 132
may be accomplished in a number of ways. For example,
the sole layer 132 could be thicker in the z direction (i.e.,
a direction normal to the level ground G) in portions con-
figured with greater stiffness, such as by making the mid-
foot portion 20 thicker than the heel 22 and thicker than
the forefoot portion 18. In one embodiment, the sole layer
132 could include multiple stacked layers extending gen-
erally in the longitudinal direction. More layers may be
included in areas configured with greater stiffness. Ad-
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ditionally or in the alternative, the sole layer 132 could
include different materials, with stiffer materials in por-
tions configured with greater stiffness. For example, the
sole layer 132 could be foam, with foam of a first stiffness
S1 in the forefoot portion 18, foam of a second stiffness
S2 in the midfoot portion 20, and foam of a third stiffness
S3 in the heel portion 22.

[0064] FIGS. 12 and 13 show another embodiment of
a sole structure 216 including a bladder element 230 that
can be used in place of the sole structure 16 and bladder
element 30 of FIG. 2. The bladder element 230 is similar
to bladder element 30, as it includes multiple cushioning
components 234A, 234B, 234C, 234D, 234E and 234F,
each having a single central opening 240A, 240B, 240C,
240D, 240E, 240F, and 240G, respectively, extending
completely therethrough. Each cushioning component
234A, 234B, 234C, 234D, 234E and 234F has a contin-
uous fluid-filled cavity 238A, 238B, 238C, 238D, 238E
and 238F, respectively surrounding the single central
opening. The cushioning components 234A, 234B,
234C, 234D, 234E and 234F are spaced apart from one
another so that an outer surface of each of the cushioning
components 234A, 234B, 234C, 234D, 234E and 234F
is spaced apart form an outer surface of an adjacent one
of the cushioning components 234A, 234B, 234C, 234D,
234E and 234F, as is apparent in FIG. 10. Cushioning
component 234A may be referred to as a first cushioning
component, cushioning component 234B may be re-
ferred to as a second cushioning component, cushioning
component 234C may be referred to as a third cushioning
component, and cushioning component 234D may be
referred to as a fourth cushioning component. Alterna-
tively, cushioning component 234E may be referred to
as a first cushioning component and cushioning compo-
nent 234F may be referred to as a second cushioning
component.

[0065] Both cushioning components 234E and 234F
extend across the longitudinal midline L. Moreover, each
of the cushioning components 234E and 234F extend
from the lateral extremity 260 to the medial extremity 262
of the sole structure 216.

[0066] Channels 280A, 280B, 280C, and 280D con-
nect adjacent ones of the cushioning components 234A,
234B, 234C, 234D, 234E, and 234F, establishing fluid
communication between the adjacent cushioning com-
ponents and allowing simultaneous inflation of the cush-
ioning components through an inflation port (not shown),
with different inflation pressures possible if one or more
of the channels are sealed, as discussed with respect to
the bladder element 30. Gaps G1A, G2A, G3A, and G4A
are provided between the cushioning components, sim-
ilar to gaps G1, G2, G3, and G4 of FIG. 2, respectively,
due to an absence of bladder material (i.e., no webbing)
between the cushioning components.

[0067] As shown in FIGS. 12 and 13, the sole layer
232 has a ground-facing surface 231, and the bladder
element 230 has a first side 294 attached to the ground-
facing surface 231 of the sole layer 216. The cushioning
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components also have a second side 296 opposite to the
first side 294, with the second side 296 also having a
ground-facing surface 297. The ground-facing surface
231 of the sole layer 232 is exposed both between the
cushioning components 234A, 234B, 234C, 234D, 234E,
and 234F and within the central opening 240A, 240B,
240C, 240D, 240E, and 240F of each of the cushioning
components. Additionally, the sole layer 230 has slats
290 that extend generally transversely over the first side
294 of the bladder element 230. The slats 290 are linked
by a connector, which could be located inset from a me-
dial and lateral perimeter of the slats or along the perim-
eter of the slats. In the embodiment shown, the connector
is a central spine 298 inset from the perimeter. The slats
290 extend laterally from the central spine 298, with some
of the slats 290 extending to the lateral extremity 260,
and some of the slats 290 extending to the medial ex-
tremity 262. Portions of the slats 290 located above the
cushioning components 234A, 234B, 234C, 234D, 234E,
and 234F in the bottom view of FIG. 12 are indicated with
hidden lines. Each adjacent slat 290 is separated from
an adjacent slat 290 by a gap. A downward force F on
the slats 290 causes deflection, and allows the slats 290
to deflect inward into the central opening of each cush-
ioning component, as shown with respect to central open-
ing 240F in FIG. 13. FIG. 13 is taken at lines 13-13 in
FIG. 12 and rotated 180 degrees with respect to the bot-
tom view of FIG. 12. The slats 290 may function as de-
scribed with respect to the beams in U.S. Patent No.
7,013,581 to Greene et al.

Claims
1. An article of footwear (10) comprising:

a sole structure (16) having a fluid-filled bladder
element (30) that includes multiple fluid-filled
cushioning components (34A-34H) each having
a single central opening (40A-40H) extending
completely therethrough and a continuous fluid-
filled cavity (38A-38F) surrounding the central
opening (40A-40H); and

wherein the cushioning components (34A-34H)
are spaced apart from one another so that an
outer surface of each of the cushioning compo-
nents (34A-34H) is substantially decoupled from
an outer surface of an adjacent one of the cush-
ioning components (34A-34H) by being con-
nected only by a channel (80A, 80B, 80C, 80D,
80E, 80F, 80G) that establishes fluid communi-
cation or by a tubular cushioning component
(36A, 36B).

2. The article of footwear (10) of claim 1, wherein at
least one of the cushioning components (34A-34H)
extends laterally from a lateral extremity (62) of the
sole structure (16) over a longitudinal midline (L) of
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the article of footwear (10).

3. The article of footwear (10) of any of claims 1-2,
wherein the cushioning components (34A-34H) in-
clude:

a first cushioning component (34A) and a sec-
ond cushioning component (34B) both posi-
tioned in a forefoot portion of the sole structure
(16);

wherein the first cushioning component (34A) is
positioned between a medial extremity (60) of
the sole structure (16) and the second cushion-
ing component (34B), and the second cushion-
ing component (34B) is positioned between a
lateral extremity of the sole structure (16) and
the first cushioning component (34A); and, op-
tionally,

wherein:

the cushioning components (34A-34H) fur-
ther include a third cushioning component
(34C) and a fourth cushioning component
(34D);

the third cushioning component (34C)is po-
sitioned between the medial extremity (60)
of the sole structure (16) and the fourth
cushioning component (34D);

the fourth cushioning component (34D) is
positioned between the lateral extremity
(62) of the sole structure (16) and the third
cushioning component (34C); and

the third and fourth cushioning components
(34C, 34D) are rearward of the first and sec-
ond cushioning components (34A, 34B).

4. The article of footwear (10) of any of claims 1-3,
wherein the cushioning components (34A-34H) in-
clude:

afirst cushioning component (34A) that extends
across alongitudinal midline (L) of the sole struc-
ture (16) in a heel portion of the sole structure
(16); and

a second cushioning component (34B) that ex-
tends across the longitudinal midline (L) of the
sole structure (16) and is spaced rearward of
the first cushioning component (34A) in the heel
portion (22) of the sole structure (16).

5. The article of footwear (10) of any of claims 1-4,
wherein the bladder element (30) further includes:

a pair of tubular cushioning components (36A,
36B) extending lengthwise in a longitudinal di-
rection in a midfoot portion (20) of the article of
footwear (10);

wherein both of the tubular cushioning compo-
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nents (36A, 36B) are connected to one of the
cushioning components (34A-34H) forward of
the pair of tubular cushioning components (36A,
36B) and to another one of the cushioning com-
ponents (34A-34H) rearward of the pair of tubu-
lar cushioning components (36A, 36B).

The article of footwear (10) of any of claims 1-5,
wherein the bladder element (30) includes the chan-
nels (80A-80G) connecting adjacent ones of the
cushioning components (34A-34H) and establishing
fluid communication between said adjacent ones of
the cushioning components (34A-34H).

The article of footwear (10) of claim 6, wherein:

a first of the channels (34A-34H) is in a forefoot
portion (18) of the sole structure (16);

a second of the channels (34A-34H) is in a heel
portion (22) of the sole structure (16); and

the first and the second of the channels (80A-
80G) are sealed so that the adjacent ones of the
cushioning components (34A-34H) connected
by the sealed channels (80A-80G) are notinfluid
communication with one another.

8. The article of footwear (10) of any of claims 1-7,

wherein the sole structure (216) further comprises:

a sole layer (232) having a ground-facing sur-
face (231); and

wherein the bladder element (230) has a first
side (294) attached to the ground-facing surface
(231) of the sole layer (232) with the ground-
facing surface (231) of the sole layer (232) ex-
posed both between the cushioning compo-
nents (234A-234H) and within the central open-
ing (240A-240H) of each of the cushioning com-
ponents (234A-234H).

9. The article of footwear (10) of claim 8, wherein:

the bladder element (230) has a second side
(296) opposite to the first side (294);

wherein the second side (296) has a ground-
facing surface (297); and

the sole layer (232) has slats (290) extending
generally transversely over the first side (294)
of the bladder element (230); and, optionally,
wherein the sole layer (232) has a differential
stiffness; and/ or,

wherein the sole layer (232) is a midsole layer.

10. The article of footwear (10) of any of claims 1-9,

wherein the sole structure (16) further comprises:
foam surrounding at least a portion of the outer sur-
face of one or more of the cushioning components
(34A-34H).
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The article of footwear (10) of any of claims 1-10,
whereinagap (G1-G5)is provided between adjacent
ones of the cushioning components (34A-34H) and
extends from a medial extremity (62) to a lateral ex-
tremity (60) of the sole structure (16).

The article of footwear (10) of any of claims 1-11,
wherein one or more of the cushioning components
(34A-34H) is a regular ring torus or an irregular ring
torus.

A method of manufacturing a sole structure (16) of
an article of footwear (10) comprising:
forming a bladder element (30) having:

multiple fluid-filled cushioning components
(34A-34H), each cushioning component (34A-
34H) having a single central opening (40A-40H)
extending completely therethrough and having
a continuous fluid-filled cavity (38A-38F) sur-
rounding the central opening (40A-40H);
wherein the cushioning components (34A-34H)
are spaced apart from one another so that an
outer surface of each cushioning component
(34A-34H) is substantially decoupled from an
outer surface of an adjacent one of the cushion-
ing components (34A-34H) by being connected
only by a channel (80A, 80B, 80C, 80D, 80E,
80F, 80G) that establishes fluid communication
or by a tubular cushioning component (36A,
36B).

14. The method of claim 13, further comprising:

15.

disposing the bladder element (30) so thata gap
(G1-G5) between adjacent ones of the cushion-
ing components (34A-34H) extends from a lat-
eral extremity (62) of the sole structure (16) to
amedial extremity (60) of the sole structure (16);
and/ or,

wherein said forming is one of blow molding and
thermoforming.

The method of any of claims 13-14, wherein said
forming further comprises:

forming the channels (80A-80G) connecting ad-
jacentones of the cushioning components (34A-
34H) to establish fluid communication between
the adjacentones of the cushioning components
(34A-34H); and

forming an inflation port (82) disposed at a pe-
riphery of the bladder element (30) and in fluid
communication with the adjacent ones of the
cushioning components (34A-34H) via the
channels; and, optionally,

further comprising:
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inflating the bladder element (30) through
the inflation port (82) to a first inflation pres-
sure;

closing one of the channels (80A-80G) to
form a sealed first portion of the bladder el-
ement (30);

inflating a first remaining unsealed portion
of the bladder element (30) through the in-
flation port (82) to a second inflation pres-
sure;

closing another of the channels (80A-80G)
to form a sealed second portion of the blad-
der element (30); and

inflating a second remaining unsealed por-
tion of the bladder element (30) through the
inflation portion (82) to a third inflation pres-
sure, thereby establishing different inflation
pressures in different ones of the cushion-
ing components (34A-34H) separated from
one another by the closed channels (80A-
80G).

Patentanspriiche

1. Ein FuRbekleidungsartikel (10), der Folgendes um-
fasst:

eine Sohlenstruktur (16) mit einem fluidgefiilliten
Blasenelement (30), das mehrere fluidgefiillte
Dampfungs- bzw. Polsterungs- bzw. Abfede-
rungskomponenten (34A-34H) beinhaltet, die
jeweils Folgendes aufweisen: eine einzige zen-
trale Offnung (40A-40H), die sich vollstandig
durch sie hindurch erstreckt, und einen kontinu-
ierlichen fluidgefullten Hohlraum (38A-38F), der
die zentrale Offnung (40A-40H) umgibt; und

wobei die Abfederungskomponenten (34A-
34H) voneinander beabstandet sind, sodass ei-
ne Aulenflache jeder der Abfederungskompo-
nenten (34A-34H) im Wesentlichen von einer
Auflenflache einer benachbarten der Abfede-
rungskomponenten (34A-34H) entkoppelt ist,
indem sie nur durch einen Kanal (80A, 80B, 80C,
80D, 80E, 80F, 80G), der eine Fluidverbindung
herstellt, oder durch eine rohrférmige Abfede-
rungskomponente (36A, 36B) verbunden sind.

2. Der FuBbekleidungsartikel (10) nach Anspruch 1,
wobei sich mindestens eine der Abfederungskomp-
onenten (34A-34H) lateral von einem lateralen Ende
(62) der Sohlenstruktur (16) Uiber eine Langsmittel-
linie (L) des FuBbekleidungsartikels (10) erstreckt.

3. Der FuRbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 2, wobei die Abfederungs-
komponenten (34A-34H) Folgendes beinhalten:
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eine erste Abfederungskomponente (34A) und
eine zweite Abfederungskomponente (34B), die
beide in einem Vorderfullbereich der Sohlen-
struktur (16) angeordnet sind;

wobei die erste Abfederungskomponente (34A)
positioniert ist zwischen einem medialen Ende
(60) der Sohlenstruktur (16) und der zweiten Ab-
federungskomponente (34B), und die zweite
Abfederungskomponente (34B) positioniert ist
zwischen einem lateralen Ende der Sohlen-
struktur (16) und der ersten Abfederungskomp-
onente (34A); und, optional,

wobei:

die Abfederungskomponenten (34A-34H)
ferner eine dritte Abfederungskomponente
(34C) und eine vierte Abfederungskompo-
nente (34D) beinhalten;

die dritte Abfederungskomponente (34C)
positioniert ist zwischen dem medialen En-
de (60) der Sohlenstruktur (16) und der vier-
ten Abfederungskomponente (34D);

die vierte Abfederungskomponente (34D)
positioniertistzwischen dem lateralen Ende
(62) der Sohlenstruktur (16) und der dritten
Abfederungskomponente (34C); und wobei
die Abfederungskomponenten drei und vier
(34C, 34D) hinter den Abfederungskompo-
nenten eins und zwei (34A, 34B) liegen.

4. Der FuBBbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 3, wobei die Abfederungs-
komponenten (34A-34H) Folgendes beinhalten:

eine erste Abfederungskomponente (34A), die
sich Uber eine Langsmittellinie (L) der Sohlen-
struktur (16) in einem Fersenabschnitt der Soh-
lenstruktur (16) erstreckt; und

eine zweite Abfederungskomponente (34B), die
sich Uber die Langsmittellinie (L) der Sohlen-
struktur (16) erstreckt und von der ersten Abfe-
derungskomponente (34A) im Fersenbereich
(22) der Sohlenstruktur (16) nach hinten hin be-
abstandet ist.

Der FuBbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 4, wobei das Blasenelement
(30) ferner Folgendes beinhaltet:

ein Paar réhrenférmige Abfederungskompo-
nenten (36A, 36B), die sich in einem
MittelfuRbereich (20) des FuRbekleidungsarti-
kels (10) in Langsrichtung erstrecken;

wobei beide der réhrenférmigen Abfederungs-
komponenten (36A, 36B) mit einer der Abfede-
rungskomponenten (34A-34H) vor dem Paar
réhrenférmiger Abfederungskomponenten
(36A, 36B) und mit einer anderen der Abfede-
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rungskomponenten (34A-34H) hinter dem Paar
réhrenférmiger Abfederungskomponenten
(36A, 36B) verbunden sind.

Der FuBbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 5, wobei das Blasenelement
(30) die Kanale (80A-80G) beinhaltet, die benach-
barte der Abfederungskomponenten (34A-34H) ver-
binden und eine Fluidverbindung zwischen den ge-
nannten benachbarten der Abfederungskomponen-
ten (34A-34H) herstellen.

Der FuBbekleidungsartikel (10) nach Anspruch 6,
wobei:

ein erster der Kanale (34A-34H) sich in einem
VorderfuBbereich (18) der Sohlenstruktur (16)
befindet;

ein zweiter der Kanale (34A-34H) sich in einem
Fersenabschnitt (22) der Sohlenstruktur (16)
befindet; und wobei

der erste und der zweite der Kanale (80A-80G)
abgedichtet sind, sodass die benachbarten der
Abfederungskomponenten  (34A-34H), die
durch die abgedichteten Kanale (80A-80G) ver-
bunden sind, nichtin Fluidverbindung miteinan-
der stehen.

8. Der FuRbekleidungsartikel (10) nach irgendeinem

der Anspriiche von 1 bis 7, wobei die Sohlenstruktur
(216) ferner Folgendes umfasst:

eine Sohlenschicht (232) mit einer dem Boden
zugewandten Oberflache (231); und

wobei das Blasenelement (230) eine erste Seite
(294) aufweist, die an der dem Boden zuge-
wandten Oberflache (231) der Sohlenschicht
(232) befestigt ist, wobei die dem Boden zuge-
wandte Oberflache (231) der Sohlenschicht
(232) sowohl zwischen den Abfederungskomp-
onenten (234A-234H) als auch innerhalb der
zentralen Offnung (240A-240H) jeder der Abfe-
derungskomponenten (234A-234H) freiliegt.

9. Der FuBbekleidungsartikel (10) nach Anspruch 8,

wobei:

das Blasenelement (230) eine zweite Seite
(296) aufweist, die der ersten Seite (294) ge-
gentberliegt;

wobei die zweite Seite (296) eine dem Boden
zugewandte Oberflache (297) aufweist; und wo-
bei

die Sohlenschicht (232) Leisten bzw. Lamellen
(slats) (290) aufweist, die sich im Allgemeinen
quer Uber die erste Seite (294) des Blasenele-
ments (230) erstrecken; und, optional,

wobei die Sohlenschicht (232) eine unterschied-
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liche Steifigkeit aufweist; und/oder,
wobei die Sohlenschicht (232) eine Zwischen-
sohlenschicht ist.

Der FuBbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 9, wobei die Sohlenstruktur
(16) ferner Folgendes umfasst:

Schaumstoff, der mindestens einen Abschnitt der
AuBenflache einer oder mehrerer der Abfederungs-
komponenten (34A-34H) umgibt.

Der FuBbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 10, wobei ein Spalt (G1-
G5) zwischen benachbarten der Abfederungskom-
ponenten (34A-34H) vorgesehen ist und sich von
einem medialen Ende (62) zu einem lateralen Ende
(60) der Sohlenstruktur (16) erstreckt.

Der FuBbekleidungsartikel (10) nach irgendeinem
der Anspriiche von 1 bis 11, wobei eine oder mehrere
der Abfederungskomponenten (34A-34H) ein regel-
maRiger Ringtorus oder ein unregelmafiger Ringto-
rus ist.

Ein Verfahren zur Herstellung einer Sohlenstruktur
(16) eines FuBbekleidungsartikels (10), das Folgen-
des umfasst:

Ausbilden eines Blasenelements (30) mit:

mehreren fluidgefilliten Dampfungs- bzw. Pols-
terungs- bzw. Abfederungskomponenten (34A-
34H), wobei jede Abfederungskomponente
(34A-34H) eine einzige zentrale Offnung (40A-
40H) aufweist, die sich vollstandig durch sie hin-
durch erstreckt und einen durchgehenden fluid-
gefiliten Hohlraum (38A-38F) aufweist, der die
zentrale Offnung (40A-40H) umgibt;

wobei die Abfederungskomponenten (34A-
34H) voneinander beabstandet sind, sodass ei-
ne AulBenflache jeder Abfederungskomponente
(34A-34H) im Wesentlichen von einer AuRen-
flache einer benachbarten der Abfederungs-
komponenten (34A-34H) entkoppelt ist, indem
sie nur durch einen Kanal (80A, 80B, 80C, 80D,
80E, 80F, 80G), der eine Fluidverbindung her-
stellt, oder durch eine rohrférmige Abfederungs-
komponente (36A, 36B) verbunden ist.

Das Verfahren nach Anspruch 13, das ferner Fol-
gendes umfasst:

Anordnen des Blasenelements (30), sodass
sich ein Spalt (G1-G5) zwischen benachbarten
der Abfederungskomponenten (34A-34H) von
einem lateralen Ende (62) der Sohlenstruktur
(16) zu einem medialen Ende (60) der Sohlen-
struktur (16) erstreckt; und/oder,

wobei das genannte Ausbilden eines von Blas-
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formen und Thermoformen ist. des composants d’amortissement (34A-34H)

soit essentiellement découplée d’'une surface

15. Das Verfahren nachirgendeinem der Anspriiche von extérieure d’'un composant d’amortissement
13 bis 14, wobei das genannte Ausbilden ferner Fol- (34A-34H) adjacent en étant reliée uniquement
gendes umfasst: 5 par un canal (80A, 80B, 80C, 80D, 80E, 80F,

Ausbilden der Kanéle (80A-80G), die benach-
barte der Abfederungskomponenten (34A-34H)
verbinden, um eine Fluidverbindung zwischen

'ouverture centrale (40A-40H) ; et

sachant que les composants d’amortissement
(34A-34H) sont espaceés les uns des autres de
maniere qu’une surface extérieure de chacun

14

80G) qui établit une communication fluidique ou
par un composant d’amortissement tubulaire
(36A, 36B).

den benachbarten der Abfederungskomponen- 70 2. L’article chaussant (10) d’apres la revendication 1,
ten (34A-34H) herzustellen; und sachant qu’au moins un des composants d’amortis-
Ausbilden einer Aufblaséffnung (82), die an ei- sement (34A-34H) s’étend latéralement depuis une
ner Peripherie des Blasenelements (30) ange- extrémité latérale (62) de la structure de semelle (16)
ordnet ist und Uber die Kanale in Fluidverbin- sur une ligne médiane longitudinale (L) de I'article
dung mit den benachbarten der Abfederungs- 75 chaussant (10).
komponenten (34A-34H) steht; und, optional,
ferner Folgendes umfasst: 3. L’article chaussant (10) d’apres I'une quelconque
des revendications de 1 a 2, sachant que les com-
Aufblasen des Blasenelements (30) durch posants d’amortissement (34A-34H) incluent :
die Aufblaséffnung (82) auf einen ersten 20
Aufblasdruck; un premier composant d’amortissement (34A)
SchlieRen eines der Kanale (80A-80G), um et un deuxiéeme composant d’amortissement
einen abgedichteten ersten Abschnitt des (34B), tous les deux positionnés dans une por-
Blasenelements (30) zu bilden; tion d’avant-pied de la structure de semelle
Aufblasen eines ersten verbleibenden un- 25 (16) ;
abgedichteten Abschnitts des Blasenele- sachant que le premier composant d’amortisse-
ments (30) durch die Aufblaséffnung (2) auf ment (34A) est positionné entre une extrémité
einen zweiten Aufblasdruck; médiane (60) de la structure de semelle (16) et
Schlielen eines anderen der Kanale (80A- le deuxieme composant d’amortissement (34B),
80G) zur Bildung eines abgedichteten zwei- 30 etque le deuxieme composantd’amortissement
ten Abschnitts des Blasenelements (30); (34B) estpositionné entre une extrémité latérale
und delastructure de semelle (16) etle premier com-
Aufblasen eines zweiten verbleibenden un- posant d’amortissement (34A) ; et, facultative-
abgedichteten Abschnitts des Blasenele- ment,
ments (30) durch den Aufblasabschnitt (82) 35 sachant que
auf einen dritten Aufblasdruck, wodurch un- les composants d’amortissement (34A-34H) in-
terschiedliche Aufblasdriicke in verschie- cluenten outre un troisieme composant d’amor-
denen der durch die geschlossenen Kanale tissement (34C) et un quatrieme composant
(80A-80G) voneinander getrennten Abfe- d’amortissement (34D) ;
derungskomponenten (34A-34H) erzeugt 40 le troisieme composant d’amortissement (34C)
werden. est positionné entre I'extrémité médiane (60) de
la structure de semelle (16) et le quatrieme com-
posant d’amortissement (34D) ;
Revendications le quatrieme élémentd’amortissement (34D) est
45 positionné entre I'extrémité latérale (62) de la
Un article chaussant (10) comprenant : structure de semelle (16) et le troisieme élément
d’amortissement (34C) ; et que
une structure de semelle (16) présentant un élé- les composants d’amortissement troisieme et
ment vessie (30) rempli de fluide qui inclut de quatrieme (34C, 34D) sont en arriere des com-
multiples composants d’amortissement (34A- 50 posants d’amortissement premier et deuxieme
34H) remplis de fluide présentant chacun une (34A, 34B).
seule ouverture centrale (40A-40H) s’étendant
complétement a travers celui-ci, et une cavité 4. L’article chaussant (10) d’apres l'une quelconque
continue (38A-38F) remplie de fluide entourant des revendications de 1 a 3, sachant que les com-
55

posants d’amortissement (34A-34H) incluent :

un premier composant d’amortissement (34A)
qui s’étend en travers d’'une ligne médiane lon-
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gitudinale (L) de la structure de semelle (16)
dans une portion talon de la structure de semelle
(16) ; et

un deuxiéeme composant d’amortissement
(34B) qui s’étend en travers de la ligne médiane
longitudinale (L) de la structure de semelle (16)
et qui est espacé vers l'arriere du premier com-
posant d’amortissement (34A) dans la portion
talon (22) de la structure de semelle (16).

L’article chaussant (10) d’apres I'une quelconque
desrevendications 1 a 4, sachant que I'élément ves-
sie (30) inclut en outre :

une paire de composants d’amortissement tu-
bulaires (36A, 36B) s’étendant dans le sens de
la longueur dans une direction longitudinale
dans une portion médiane du pied (20) de I'ar-
ticle chaussant (10) ;

sachant que les deux composants d’amortisse-
ment tubulaires (36A, 36B) sontreliés al'un des
composants d’amortissement (34A-34H) en
avant de la paire de composants d’amortisse-
ment tubulaires (36A, 36B), et a un autre des
composants d’amortissement (34A-34H) en ar-
riere de la paire de composants d’amortisse-
ment tubulaires (36A, 36B).

L’article chaussant (10) d’apres I'une quelconque
des revendications de 1 a 5, sachant que I'élément
vessie (30) inclut les canaux (80A-80G) reliant des
composants adjacents des composants d’amortis-
sement (34A-34H) et établissant une communica-
tion fluidique entre lesdits composants adjacents
des composants d’amortissement (34A-34H).

L’article chaussant (10) selon la revendication 6, sa-
chant que :

un premier des canaux (34A-34H) se trouve
dans une portion d’avant-pied (18) de la struc-
ture de semelle (16) ;

un deuxiéme des canaux (34A-34H) se trouve
dans une portion talon (22) de la structure de
semelle (16) ; et que

le premier etle deuxiéme des canaux (80A-80G)
sont scellés de maniére que les composants ad-
jacents des composants d’amortissement (34A-
34H) reliés par les canaux scellés (80A-80G) ne
sont pas en communication fluidique I'un avec
l'autre.

L’article chaussant (10) d’apres I'une quelconque
des revendications 1 a 7, sachant que la structure
de semelle (216) comprend en outre :

une couche de semelle (232) qui présente une
surface faisant face au sol (231) ; et
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sachant que I'élément vessie (230) présente un
premier coté (294) fixé a la surface faisant face
au sol (231) de la couche de semelle (232) avec
la surface faisant face au sol (231) de la couche
de semelle (232) exposée a la fois entre les com-
posants d’amortissement (234A-234H) et a I'in-
térieur de I'ouverture centrale (240A-240H) de
chacun des composants d’amortissement
(234A-234H).

L’article chaussant (10) d’apres la revendication 8,
sachant que :

I'élément vessie (230) présente un deuxiéme
c6té (296) opposé au premier cbté (294) ;
sachant que le deuxieme coté (296) présente
une surface faisant face au sol (297) ; et que
la couche de semelle (232) présente des lattes
ou encore des lamelles (s/ats) (290) s’étendant
généralement transversalement sur le premier
coté (294) de I'élément vessie (230) ; et, facul-
tativement,

sachant que la couche de semelle (232) présen-
te une rigidité différentielle ; et/ou,

sachant que la couche de semelle (232) estune
couche de semelle intermédiaire.

L’article chaussant (10) d’apres I'une quelconque
des revendications 1 a 9, sachant que la structure
de semelle (16) comprend en outre :

de la mousse entourant au moins une portion de la
surface extérieure d’'un ou plusieurs des compo-
sants d’amortissement (34A-34H).

L’article chaussant (10) d’apres I'une quelconque
des revendications de 1 a 10, sachant qu’un inters-
tice (G1-G5) est fourni entre des composants adja-
cents parmi les composants d’amortissement (34A-
34H) et s’étend depuis une extrémité médiane (62)
a une extrémité latérale (60) de la structure de se-
melle (16).

L’article chaussant (10) d’apres I'une quelconque
des revendications de 1 a 11, sachant qu’un ou plu-
sieurs des composants d’amortissement (34A-34H)
est un tore annulaire régulier ou un tore annulaire
irrégulier.

Un procédé de fabrication d’'une structure de semelle
(16) d’un article chaussant (10) comprenant le fait
de:

former un élément vessie (30) présentant :

de multiples composants d’amortissement
(34A-34H) remplis de fluide, chaque composant
d’amortissement (34A-34H) présentant une
seule ouverture centrale (40A-40H) qui s’étend
complétement a travers celui-ci et présente une
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cavité continue (38A-38F) remplie de fluide en-
tourant I'ouverture centrale (40A-40H) ;
sachant que les composants d’amortissement
(34A-34H) sont espaceés les uns des autres de
maniere qu’une surface extérieure de chaque
composant d’amortissement (34A-34H) soit es-
sentiellement découplée d’une surface exté-
rieure d’'un composant adjacent parmi les com-
posants d’amortissement (34A-34H) en étant
reliée uniquement par un canal (80A, 80B, 80C,
80D, 80E, 80F, 80G) qui établit une communi-
cation fluidique ou par un composant d’amortis-
sement tubulaire (36A, 36B).

14. Le procédé d’apres la revendication 13, comprenant
en outre le fait de :

agencer I'élément vessie (30) de maniere qu’'un
interstice (G1-G5) entre des composants adja-
cents des composants d’amortissement (34A-
34H) s’étende depuis une extrémité latérale (62)
de la structure de semelle (16) a une extrémité
médiane (60) de la structure de semelle (16) ;
et/ou,

sachant que ledit fait de former est I'un parmi un
moulage par soufflage et un thermoformage.
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gonfler une deuxiéme portion restant non
scellée de I'élément vessie (30) a travers la
portion de gonflage (82) a une troisieme
pression de gonflage, établissant ainsi dif-
férentes pressions de gonflage dans diffé-
rents composants des composants d’amor-
tissement (34A-34H) séparés les uns des
autres par les canaux fermés (80A-80G).

15. Le procédé d’aprés I'une quelconque des revendi-
cations de 13 a 14, sachant que ledit fait de former
comprend en outre le fait de : 30

former les canaux (80A-80G) reliant des com-
posants adjacents parmi les composants
d’amortissement (34A-34H) pour établir une
communication fluidique entre les composants
adjacents des composants d’amortissement
(34A-34H) ; et de

former un orifice de gonflage (82) agencé a une
périphérie de I'élément vessie (30) et en com-
munication fluidique avec les composants adja-
cents des composants d’amortissement (34A-
34H) par I'intermédiaire des canaux ; et, facul-
tativement,

comprenant en outre le fait de

gonfler I'élément vessie (30) a travers l'ori-
fice de gonflage (82) a une premiére pres-
sion de gonflage ;

fermer I'un des canaux (80A-80G) pour for-
mer une premiere portion scellée de I'élé-
ment vessie (30) ;

gonfler une premiere portion restant non
scellée de I'élément vessie (30) a travers
l'orifice de gonflage (82) jusqu’a une
deuxiéme pression de gonflage ;

fermer un autre des canaux (80A-80G) pour
former une deuxiéme portion scellée de
I'élément vessie (30) ; et de
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