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(57) Abstract: Sole structures 104 for footwear 100 include a forefoot support component 200F, a heel support component 200H, and
a midfoot flex component 200M engaging the forefoot support component 200F and the heel support component 200H. The midfoot
flex component 200M includes a medial side edge 210M, a lateral side edge 210L, and an intermediate portion 210I extending between
the lateral side edge 210L and the medial side edge 210M. This midfoot flex component 200M is movable between a closed position
and an open position, wherein: (a) in the closed position, at least a portion of the midfoot flex component 200M has a transverse cross
sectional shape extending in a direction from the medial side edge 210M to the lateral side edge 210L in which the intermediate portion
210I of the midfoot flex component 200M curves in a first direction from a local extrema 2 10E located in the intermediate portion 2101,
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and (b) in the open position, at least said portion of the midfoot flex component 200M has a transverse cross sectional shape extending
in the direction from the medial side edge 210M to the lateral side edge 210L in which the intermediate portion 2101 of the midfoot
flex component 200M is substantially flat or curves in a second direction from a local extrema 210F located in the intermediate portion
2101, wherein the second direction is opposite from the first direction.



WO 2018/170077 PCT/US2018/022356

ARTICLES OF FOOTWEAR TRANSITIONAL BETWEEN A FOOT INSERTION
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[04]

OR REMOVAL CONFIGURATION AND A FOOT SUPPORTING
CONFIGURATION

RELATED APPLICATION BATA

This application claims priority to U.5. Provisional Patent Appln. No. 62/473,229,
titled “Articles of Footwear Transitional Between a Foot Insertion Configuration and
a Foot Supporting Configuration” filed March 17, 2017. U.S. Provisional Patent

Appln. No. 62/473,229 is incorporated herein by reference in its entircty.

FiELD OF THE INVENTION

The present invention relates to the field of footwear. Some aspects of the present
invention perfain to foot support systems and articles of footwear that include such

foot support systems that arc easy to put on, casy to secure, and/or asy to remove,

BACKGROUND

Conventional articles of athletic footwear include two primary elements, namely, an
upper and a sole swructure. The upper provides a covering for the foot that securely
receives and positions the foot with respect to the sole structure.  In addition, the
upper may have a configuration that protects the foot and provides ventilation,
thereby cooling the foot and removing perspiration. The sole structure is secured o a
fower swrface of the upper and generally is positioned between the foot and any
contact surface. In addition to attenuating ground reaction forces and absorbing
energy. the sole stracture supports and protects the foot and may provide tfraction and
help control potentially harmful foot motion, such as over pronation. General featnes
and configurations of the upper and sole structure are discussed in greater detail

below.

The upper forms a void on the interior of the footwear for receiving the foot. The
void has the general shape of the foot, and access to the void is provided at an ankle
opening. Accordingly, the spper may extend over the instep and toe areas of the foot,
along the medial and lateral sides of the foot, and around the heel area of the foot. A

lacing system often is incorporated into the upper to allow sclective changes to the
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size of the ankle opening and to permit the wearer to modify certain dimensions of the
upper, particularly girth, to accommeodate feet with varying proportions. In addition,
the upper may include a tongue that cxtends under the lacing system to enbance the
comfort of the footwear {e.g., to moderate pressure applied to the foot by the laces).

The apper also may include a heel counter to hmit or control movement of the heel.

The sole structure generally incorporvates multiple layers that are conventionally
referred to as an “insole,” a “midsole,” and an “outsole.” The insole (which also may
constitute a sock liner) is a thin member located within the upper and adjacent the
plantar (lower) surface of the foot to enbance footwear comfort, e.g., to wick away
moisture and provide a soft, comfortable feel. The midsole, which traditionally is
attached to the upper along the entire length of the upper, forms the middie layer of
the sole soructure and serves a variety of purposes that include controlling foot
motions and attenuating impact forces. The outsole forms the ground-contacting
elermnent of footwear and is usually fashioned from a durable, wear-resistant material

that inciudes texturing or other features to improve traction.

TERMINOLOGY/GENERAL INFVORMATION

First, some general terminology and information is provided that will assist in
understanding various pottions of this specification and the invention(s) as described
herein.  As noted above, the present invention relates to the field of footwear.
“Footwear” means any type of wearing apparel for the feet, and this term inclodes, but
is not limited to: all types of shoes, boots, sneakers, sandals, thongs, flip-ilops, mules,
scuffs, slippers, sport-specific shoes (such as track shoes, golf shocs, tennis shoes,
baschall cleats, soccer or foothall cleats, ski boots, basketball shoes, cross training

shoes, efc.}, and the like.

The terms “forward” or “forward divection” as used herein, unless otherwise noted or
clear from the context, mean at, toward, or in a direction toward a forward-most toe
arca of the footwear structure or component. The terms “rear,” “rearward,” or
o J A B 2 29 - ¥ . . > » . . 4. " "

rearward divection” as used herein, unless otherwise noted or clear from the context,
mean at, toward, or in a direction toward a rear-most heel area of the footwear

structure or component. The terms “lateral” or “lateral side™ as used herein, unless
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otherwise noted or clear from the context, mean the outside or “little toe” side of the
footwear structure or component. The terms “medial” or “medial side” as used
herein, unless otherwise noted or clear from the context, mean the inside or “big toe”
side of the footwear structire or component. The terms “longitudinal” or
“longitudinal divection” as used herein, unless otherwise noted or clear from the
context, mean in a front-to-back direction or axial direction of an objcct. For articles
of footwear and/or components thercof, the terms “longitudinal” or “longitudinal
direction” may refer to a “heel-to-toe” divection of the articles of footwear and/or
components thereof. The terms “wansverse” or “transverse direction” as used herein,
unless otherwise noted or clear from the context, mean in a side-to-side direction or
across an object.  For articles of footwear and/or components thereof, the terms
“transverse” or “transverse direction” may refer to a “lateral side-to-rmedial side”

direction of the articles of footwear and/or components thereof.

“Bi-stable spring element” means a device that has at least two independent minimal
or low stress staic positions at which the device can maintain a stable structure. An
external force applied to the device may move it from one minimal or low stress state
position to another. In at least somme examples, no external forces are needed to hold
the bi-stable spring element i1 its various stable positions. As one example, “slap
bracelets” or “snap bracelets” are common cxamples of bi-stable spring clements. At
fcast some “bi-stable spring elements” will transition from a substantially linear
longitudinal configuration to a curved, rounded, or wound configuration in its

longitudinal divection and vice versa.

in the following description of various example structures in accordance with
the invention, reference is made to the accompanying drawings, which form a pait
hereof, and in which are shown by way of illustration various example foot support
structures, components thercof, and articles of footwear in accordance with aspects
and examples of the invention. It is to be undersiood that other specific arrangements
of parts and structures may be utilized, and structural and functional modifications
may be made without departing from the scope of the present invention. Also, while

39 6w

the terms “top,” “bottom,” “front,” “back.,” “rear,” “side,” “underside,” “overhead,”

“over,” “under” and the like may be used in this specification to describe various
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example features and elements of the invention, these terms are used herein as a
matter of convenience, ¢.g., based on the example orientations shown in the figures
and/or the orientations in typical use (e.g., orientation when incorporated into an
article of footwear supported on the hottomn of its sole structure on a horizontal

support surface).

BRIFF DESCRIPTION OF THE DRAWINGS

The following Detailed Description will be better uvnderstood when read in
conjunction with the accompanying drawings in which like reference numerals refer
to the same or similar elements in all of the various views in which that refercoce

number appears.

Figs. 1 A through 1C provide side, rear, and exploded views, respectively, of an article
of footwear and foot support structures in accordance with at least some examples of

this invention;

Figs. 2A through 2F provide transverse cross sectional views of example midfoot flex
components in various positions and configurations in accordance with at feast some

examples of this invention;

Figs. 3A through 3F illustrate features of a footwear securing process for articles of

footwear in accordance with some aspects of this invention;

Figs. 4A through 4C illustrate features of a footwear removal process for articles of

footwear in accordance with some aspects of this invention; and

Figs. SA through SE provide various views of another article of footwear in

accordance with at least some examples of this invention.

The reader should understand that the attached drawings are not necessarily drawn to

scale.

DETATLED DESCRIPTION

In the following description of varicus examples of footwear structures and

components according to the present invention, reference is made to the
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accompanying drawings, which form a part hereof, and in which are shown by way of
illustration various example structures and environments in which aspects of the
mvention may be practiced. It is to be understood that other structures and
environments may be utilized and that structural and functional modifications may be
made from the specifically described structures and functions without departing from

the scope of the present invention.
L General Description of Aspects of this Invention

Foot support systems (and articles of footwear including them) include a midsole flex
component, such as a bi-stable spring element, that moves the article of footwear/sole
structare/foot  support component/midsole flex component between an  open
position/foot insertion or removal configuration and a closed position/foot supporting
configuration and vice versa. Movement of the midsole flex component between
these positions/configurations may include rotational/pivotal moverent of the heel
portion of the footwear with respect to the forefoot portion of the footwear about a
transverse axis {(extending in the medial side-to-lateral side directiony in the
midfoot/shank arca. The midsole flex component may form/define the location of
motion/axis of rotation or pivot. The midsole flex component may stably maintain
both the open position and the closed position with no external forces applied to 1t, in

at least some cxamples of this invention.
il Detailed Description of Specific Examples of this Invention

Figs. 1A through 1€ illustrate example features of articles of footwear 10 in
accordance with some aspects of this invention. The illustrated article of footwear
100 includes an upper 102 (e.g., a multi-part upper) and a sole structure 104 (e.g., a
mult-part sole structure) engaged with the wpper 102, The upper 102, optionally
together with the sole structure 104, defines a foot-receiving chamber 106 accessible
in manners described in more detail below. While Fig. 1A shows the lateral side view
of this example article of footwear 100, the medial side of the footwear 100 may
include the same or a similar appearance, arrangement, and/or relative arrangement of

parts.
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More specific features of this example footwear 100 structure are shown in the
exploded view of Fig. 1C.  As shown, the upper 102 of this example footwear 100
structure includes a forefoot upper component 102F (including a vamp component or
an instep covering component), which may be made from one or more parts (and may
include a hook-and-loop fastener construction 102V over at least a portion of the
vamp/instep covering forefoot upper component 102F). The upper 102 further
includes a heel upper component 102H, which also may be made from one or more
parts, and in this illustrated example inclodes a lateral side heel portion and a medial
side heel portion joined by a rear heel portion. The heel upper component 102H may
inciude a heel counter or other structure (e.g., formed of a rigid plastic material, such
as & thermoplastic polyurethane or other thermoplastic polymer material, a
thermosetting polymer material, a polyether block amide polymer, etc.) to support the
wearer’s heel and/or provide shape to the heel upper component 102H. The forefoot
upper component [02F in this illustrated example is not fixedly (permanently} or
rigidly engaged directly with the heel upper component 10ZH, for reasons to be
described in more detail below. The upper 102 (including the individual forefoot
upper component 102F and the heel upper component 102H) may be made from any
desired material(s), including material(sy and/or combinations of materials as are
conventionally known and used in the footwear upper art. When made from multiple
parts, the parts of the individual forefoot upper component 102F and/or the heel upper
component 102H may be engaged in any desired manner, including manners that are
conventionally known and used in the footwear arts (c.g., adhesives or cements;

stitching; mechanical connectors or fasteners; welding or fusing techniques; etc.).

The forefoot upper component 102F of this cexample includes a lateral rear upper
portion including a lateral vear end 102LR and a medial rear upper portion inchuding a
medial rear end [02MR. Additionally, the heel upper component 10ZH of this
example includes a lateral forward upper portion including a lateral forward end
102LF and a medial forward apper portion including a medial forward end 102MF.
As will be described in more detail below, when the article of footwear 100 s in a
closed position or a foot supporting configuraiion, e.g., as shown in Fig. 1A, at least a
portion of the lateral rear upper portion {e.g., the lateral rear end 1021LR and at least a

portion of the bottom upper edge T02LE leading up to i) of the forefoot upper
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component 102F is covered by and/or overlaps with the lateral forward aupper portion
{e.g., the lateral forward end 10ZLF) of the heel upper component 102H. Additionally
or alternatively, at least a portion of the medial rear upper portion (c.g., the medial
rear end 102MR and at least a portion of the bottom edge 102ME leading up to i) of
the forefoot upper component 102F is covered by and/or overlaps with the medial
forward upper portion (e.g., the medial forward end 102MF) of the heel upper
component 102H. In this manner, in the closed position or the foot supporting
configuration, the overlapping upper components TOZH/102F at the midfoot arca
enclose the wearer’s midfoot and firmly hold the wearer’s foot is use. Also, when the
article of footwear 100 of this illustrated example is in an open position or a foot
insertion or removal configuration (e.g., see Fig. 3A}, the lateral rear end 102LR and
the medial rear end 102MR are exposed. In this manner, the upper 102 may bave a
“clamshell” type configuration in which the heel upper component 102H and the
forefoot upper component 102F move with raspect to one another to open and close
about a hinge structure (formed by the midsole flex component 200M described in
more detail below). Altermmatively, if desired, when the article of footwear 100 is in an
open position or a foot insertion or removal configuration, at least some portion(s) of
the lateral rear upper portion and/or the medial rear upper portion {e.g., the lateral rear
end 102LRK and/or the medial rear end 102MR) of the forefoot upper component 102F
may still be covered by and/or overlap with the lateral forward upper portion and/or
the medial forward upper portion {c.g., the lateral forward end 10ZLF and/or the
medial forward end 102MF) of the heel upper component 102H to some degree, e.g.,
hut to a lesser degree {c.g., with less surface area of overlap or coverage) than the
coverage by and/or overlap provided in the closed position or foot supporting
configuration. As other options or alternatives, if desired, the layering order of the
heel upper component 102H and the forefoot upper component 102F could be
reversed, e.g., so that the lateral rear end 102LR (of the forefoot upper component
102F) lies outside the lateral forward end 102LF (of the heel upper component 102H)
and/or so that the medial rear end 102MR (ot the forefoot upper component 102F) lies
outside the medial forward end 102MF (of the heel upper component 102H), at least

when the footwear 100 in in the closed position.
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The upper 102 of this example further includes a strobel member/sock liner 108 to at
least partially close off the bottom of the upper 102 (and at least partially define the
foot-receiving chamber 106). While the strobel member/sock liner 108 may be made
from any desired material without departing from this invention, in this illustrated
example, the strobel member/sock liner 108 is made from a flexible material (e.g., a
textile material, a rubber material, a lightweight foam material, etc.). The strobel
member/sock liner 108 of this example is independently engaged with both the
forefoot upper component 102F and the heel upper component 102H, e.g., by
stitching, adhesives or cements, etc. Alternatively, if desived, separate heel based and
forefoot based strobel members/sock liners may be provided {(optionally separated by
a gap in the midfoot/arch area). The strobel member/sock liner 108 may be made, at
least in part, from a stretchable or elastic material, e.g., to support motion about the

midsole flex component 200M, as described in more detail below.

As further shown in Figs. 1A-1C, this example article of footwear 100 further
includes a securing strap 110 for securing the article of footwear 100 to0 a wearer’s
foot. Many variations in the securing strap 110 constructions/arrangements are
possible without departing from this invention, including the use of securing straps of
types that are conventionally known and used in the footwear arts. In this illustrated
example, however, the securing strap 110 includes a first free end 110FL (e.g., at the
end of a lateral strap portion 1101, which may include a webbing strap), a second free
end 110FM (e.g., at the end of a medial strap portion 110M, which may include a
webbing strap), and an intermediate portion 1101 extending between the first free end
110FL and the second free end 110FM. As shown in Figs. 1A-1C, the intermediate
portion 110F of the securing strap 110 may extend beneath a bottom of the heel upper
component 102H {(and optionally beneath the strobel member/sock liner 108 at the
rear heel area) and/or around a rear heel area of the heel upper component 102H. This
intermediate portion 1101 of the securing strap 110 may be fixed/permanently secured
to the heel upper component 102H and/or the strobel member 108, e.g., by sewing or
stitching, by adhesives or cements, etc. In the example of Figs. 1A-1C, by somewhat
cupping the rear and bottom heel arcas of the upper 102 (and a wearer’s foot), stable
engagement, cusiom fit, and/or adaptable fit of the footwear 100 can be made with the

wearer’s foot.
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The securing strap 110 of this illustrated example is engaged around the upper 102
{and thus around a wearcr’s foot) as follows. First, the lateral swrap portion 110L is
pulled around the lateral side and across instep/vamp region of the forefoot upper
component 102F, and an interior hook-and-loop fastener 1121 on the interior surface
of the lateral strap portion 110L releasably engages with the hook-and-loop fastener
102V provided on the instep/vamp region of the forefoot upper component 102F. The
lateral strap portion 110L of this example further includes an exterior hook-and-foop
fastener 112X on its exterior surface. After the lateral strap portion 110L is secured at
the instep/vamp region of forefoot upper component [02F, the medial strap portion
110M is pulled around the medial side and across instep/vamp region of the forefoot
upper component 102F and over the lateral strap portion 110L. When pulled to the
desired tightness, an interior hook-and-loop fastener 112M on the interior surface of
the medial strap portion 110M releasably engages with the exterior hook-and-loop
fastener 112X provided on the exterior surface of the lateral strap portion 110L. In
this manner, the free end 110FL of the lateral strap portion 110L is at least partially
covered (and optionally completely covered) by the medial strap portion 110M. The
meadial strap portion 110M extends around to the lateral side of the upper 102 in this
cxample structure, as shown in Fig. 1A. This arrangement locks down the foot into
the footwear 100. Alternatively, if desired, the book-and-loop fastener locations
could be changed on the strap portions 11OL/110M so that the lateral swap portion
110L overlays the free end 110FM of the medial strap portion 110M and so that the
medial strap portion 110M releasably engages hook-and-loop fastencr 102V. Also,
releasable securing mechanisms other than hook-and-loop fasteners may be used for
any of these securing mechanisms without departing from this invention, including
one or more of snaps, buttons, buckles, and the like. As another option, a lace type

securing system also could be used, if desired.

The sole structure 104 of this exampice article of footwear 100 now will be described
in more detail with reference to Figs. 1A through 2F. One component of this sole
structure 104 includes a foot support component 200 that is movable between an open
position {or a foot inscrtion or removal configuration) and a closed position (or a foot
supporting configuration). The foot support component 200 of this illustrated

example includes a forefoot support component 200F (which may constitute one or
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more impact force attenuating components), a heel support component 200H (which
may constitute one of more impact force attenuating cormponents), and a midfoot flex
component 200M connecting and engaging (c.g., connected o, integrally formed
with, etc.) the forefoot support component 200F and the heel support component
Z00H. If desired, the foot support component 200 may be formed as a multi-part
structure, e.g., with a central rigid plate 202 (e.g.. formed from a high density and/or
hard material for stability, such as a TPU or other thermoplastic polymer material, a
thermosetting polymer material, a polyether block amide polymer, a metal or metal
alloy material, etc.} that may have at least one surface {(and optionally both surfaces)
at least partially covered with an tmpact force attenuating component 204 (such as
EVA or polyurcthane foam having a lower density than the rigid plate 202 to provide
a soft, comfortable feel, impact force attenuation, ete.). In the example structure of
Fig. 1C, an upper foam component 204U is provided above the top surface of rigid
plate 202, and this upper foam component 204U extends to torm at least part of the
heel support component 200H and/or the forefoot support component 200F
Additionally or alternatively, a lower foam component 2041 is provided below the
bottom swrface of rigid plate 202, and this lower foam component 204L extends to
form at least part of the heel support component 200H and/or the forefoot support

component 200F.

The rigid plate component 202 of this illustrated example forms at least a portion of
the midfoot flex component 200M of foot support component 200. Either or both of
the upper foam component 204U and/or the lower foam component 2041 may extend
through the midfoot region and at least partially overlap the rigid plate 202, including
the portion of the rigid plate 202 that forms the midfoot flex component 200M.
Aldternatively, the upper foamn component 204U and the lower foam component 2041
may be formed as separate parts 30 as not to extend continuously through the midfoot
region and/or to not overlap the portion of the rigid plate 202 that forms the midfoot
flex component 200M. In other words, separate forefoot and heel oriented upper
foam components 204U and/or lower foam components 204L may be provided, if
desired, without depasting from at least some aspects of this invention, and the rigid
plate 202 then may be at least partially exposed in the arch/shank area of the sole

structure 104, As another potential option or alternative, the rigid plate 202 may
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extend in a longitudinal direction of the sole structure 104 primarily just through the
arch/midfoot region of the sole structure 104 (e.g., from 0.5 to 6 inches, and in some
examples, from (.75 to 3 inches or even 1 to 4 inches) and be engaged with: (a) a heel
support component 200H (c.g., made from one or more of a foam material 204, a
fluid-filled bladder, etc.) at a heel end thereof and/or (b) a forefoot support component
200F (c.g., made from one or more of a foam material 204, a fluid-filled bladder, etc.)

at the forefoot end thereof.

The foot support component 200 of this example is engaged with the upper 102 (e.g.,
with one or more of heel upper component 102H, forefoot upper component 102F,
strobel member/sockliner 108, and/or securing strap 110, ete.) in any desired manner,
including in manners conventionally known and used in the footwear arts {c.g., by one
or more of adhesives or cements, stitching, by mechanical fasteners, etc.}). The foot
support component 200 will be engaged with the upper 102 in 2 manner so as to
support transition of the midfoot flex component 200M (e.g., at Jeast rigid plate 202),
the foot support component 200, the sole structure 104, and/or the article of footwear
100 between an open position {or a foot inscrtion or removal configuration) and a
closed position (or a foot supporting configuration), as will be described in more

detail below in conjunction with Figs. 2A-4C.

As further potential options or features for the sole structure 104, Figs. 1A-1C further
illustrate that this example sole structure 104 includes one or more impact-force
attenuating clements engaged with a bottom surface of the foot support component
200. More specifically, as shown in these figares, the sole structure 104 further may
include one or more fluid-fitled bladder elements to provide additional impact force
attenuation. 1n this specifically illustrated cxample, a forefoot fluid-filled bladder
clement 206F (c.g., which may be considered as part of the forefoot support
component 200F) and a separate heel fhuid-filled bladder element 206H (e.g., which
may be considered as part of the heel support component Z00H) are provided.
Alternatively, if desired, one or both of the foretoot fluid-filled bladder element 206F
and the heel fluid-filled bladder element 206H may be replaced by a foam componen,
a spring component, or other impact force attenuating element.  As yet other options

or alternatives, if desired, one or both of the forefoot fluid-filled bladder element 206F
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and the heel fluid-filled bladder element 206H may be replaced by multple fluid-
filled bladder elements, a combination of fluid-filled bladder elements and other
impact force aitenuating components (e.g., foam), a single fluid-filled bladder

element, etc.

Accordingly, as shown in Fig. 1C, the forefoot support component 200F of this
example includes an upper forefoot support portion 204U defining a forefoot plantar
support surface 200FS and a lower forefoot support portion 204L located below the
upper forefoot support portion 204U, and the heel support component 200H includes
an upper heel support portion 204U defining a heel plantar support surface 200HS and
a lower heel support portion 204L. located below the upper heel support portion 2041,
The forefoot fluid-filled bladder element 206F is engaged with the lower forefoot
support portion 204L of the forefoot support component 200F, and the heel fluid-
filled bladder element 206H is engaged with the lower hecl support portion 204L of
the heel support component 200H. The fluid-filled bladder elements 206F and 206H
may be engaged with the foot support component 200 (and may be considered to
constitiie a part of the foot support component 200} in any desired roanner, such as by

one or more of cements or adhesives, mechanical connectors, etc.

While any desired fluid-filled bladder construction may be uscd, in at lcast some
examples of this invention, cither or both of fluid-filled bladders 206H and/or 206F
may include various feanwes to control their shape, such as internal welds, internal

tensile elerents, or the like, e.g., to provide a relatively flat or thin shape.

This example sole structure 104 further includes a forefoot outsole component 208F
engaged with the forefoot support component 200F (2.z., engaged with ong or more of
the lower foam portion 204L in the forefoot support arca, the forefoot fluid-filled
bladder element 206F (if any), etc.), and a heel outsole component 208H engaged
with the heel support component 200H (c.g., engaged with one or more of the lower
foam portion 204L in the heel support arca, the heel fluid-filled bladder clement 206H
af any), etc). The forcfoot outsole component 208F and/ov the heel outsole
component 208H protect more fragile tmpact force attenuating components {e.g.,

fluid-filled bladder elements 206H and/or 206F), foam components 2041, or the like).
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Also, the forefoot cutsole component 208F and/or the heel outsole component 208H
may include traction elements, treads, ridges. grooves, and/or other features to
improve the uscr’s contact with/traction on the ground. While the illustrated example
structures show forefoot outsole component 208F and heel ouvtsole component 208H
as separate, individual swuctures, other options are possible. For example, cither or
both of forefoot outsole component 208F and/or heel outsole component 208H may
be made from two or more parts, or forefoot outsole component 208F and heel cutsole
component 208H may constitute portions of a single outsole component. The outsole
componeni(s) 208F and 208H may be made from rubber, thermoplastic polyurethane,
and/or other appropriate material, including materials conventionally kaown and used
in the footwear arts. Also, either or hoth of the outsole component(s) 208F and 208H
may be formed as cupsole structures that include an interior chamber surrounded by
side walls to receive at least some of the structures to which they are engaged, e.g., ©
help protect at lcast some portions of the side edges of the componeni(s) to which
they are engaged (e.g., forefoot fluid-filled bladder element 206F, heel fluid-filled

bladder element 206H, foam components, etc.).

While other arrangements are possible, in this illustrated example, heel support and
impact force attenuation are provided by separate components {e.g., heel fluid-filled
bladder 206H, heel outsole component 208H, heel support component 200H, etc.)
than those used to provide forefoot support and impact force attcnuation (e.g.,
forefoot fluid-filled bladder 206F, forefoot outsole component 208F, forefoot support
component 200F, etc.). In effect, the heel and forefoot components are provided as
separate forefoot and heel “pods” of support/impact force attenuation. These separate
heel and forefoot combinations or “pods” are joined {(c.g., integrally formed with,
attached to, etc.) by midsole flex component 200M, which may include a rigid plate
202 or other structure {(e.g., a bi-stable hinge or spring element) capable of
transitioning between (a) an open position/foot insartion or removal configuration and
(b} a closed position/foot supporting configuration. The separation, arrangement, and
combination of parts {e.g.. into the pods as mentioned above) are well suited for

providing the features and functions described below.
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Aspects and features of the foot support component 200, and particularly the midfoot
flex component 200M, will be described in more detail below, in conjunction with
Figs. 1A-2F. A central portion of the midfoot flex component 200M in this sole
structure 104 (located in the arch/shank area) flexes between: (a) an open position
{e.g., as shown in Fig. 1C) in which the mudfoot flex component 200M is arched or
curved in the longitudinal direction {(or heel-to-toe direction)} of the sole structure 104
and/or the article of footwear 100 and {b) a closed position (¢.g., as shown in Figs. 1A
and 1B} in which the midfoot flex component 200M is flat or substantially straight in
the longitudinal direction {or heel-to-toe direction} of the sole structure 104 and/or the
article of footwear 100. In at least some examples of this invention, the midfoot flex
component 200M may constituie a bi-stable spring element. When formed as or o
include a hi-stable spring clement, the bi-stable spring element may extend, for
example, from 0.5 to 6 inches, and in some examples, from 0.75 to 5 inches or even 1
to 4 inches along the longitudinal direction of the sole structure 104 through the
midfoot/arch area of the sole siructure. The bi-stable spring element (or other midfoot
flex component 200M) may constitute the sole foot support component through the
midfoot/arch/shank region (optionally only combined with a strobel/sock liner

component 108 to close off the bottom of the upper 102).

Figs. 2ZA through 2F provide transverse cross sectional views of midfoot flex
components 200M in some cxamples and configurations in accordance with this
invention, e.g., with the cross section taken at a flex or bend portion of a foot support
component 200 and/or midfoot flex component 200M (as shown by line 2-2 in Fig.
1), Fig. 2ZA illustrates a transverse cross sectional view of an example midfoot flex
component 200M in a closed position or a foot supporting configuration, ¢.g., as
shown in Figs. 1A and 1B in accordance with this example of the invention. As
shown in Fig. 2A, the midfoot flex component 200M of this example includes a
medial side edge 210M, a lateral side edge 210L, and an intermediate portion 2101
extending between the lateral side edge 210L and the medial side edge 210M. Unless
otherwise noted or clear from the context, the “intermuediate portion” 2101 in a side-to-
side or transverse direction of a midfoot flex component 200M may be considered as
the central 50% of the midfoot flex component 200M measured in the transverse

{side-to-side) direction, the “lateral side” of a midfoot flex component 200M may be
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considered as the lateral-most 25% of the midfoot flex component 200M (from the
lateral side edge 210L inward to the intermediate portion 2101) measured in the
transverse (side-to-side) direction, and the “medial side of a midfoot flex component
200M may be considered as the medial-most 25% of the midfoot flex component
200M (from the medial side edge 210M inward to the intermediate portion 210)
measured in the transverse (side-to-side) direction. Figs. 2B and 2C ilustrate
alternative transverse cross sectional views of this same example midfoot flex
component 200M in an open position or a foot insertion or removal configuration,

e.g., as shown in Fig. 1 in accordance with this example of the invention.

As shown by Fig. 2A, in the closed position, at least a portion of the midfoot flex
component 200M (e.g., at least the intermediate portion 2101) has a transverse cross
sectional shape extending in a direction from the medial side edge 210M to the lateral
side edge 2100 that curves in a first direction from a local extrema 210E located in
the intermediate portion 2101 More specifically, in this illustrated example, the
intermediate portion 2101 curves upward from local extrema 210E (the lowest point of
the curved surface extending in the transverse direction). In this closed position/foot
supporting configuration of Fig. 2A, the midfoot flex component 200M extends into
the page of Fig. 2A (toward the heel support component 200H) and out of the page of
Fig. 2A (toward the forctfoot support component 200F) in a substantially straight line
fongitudinal direction (the longitudinal direction of the sole structure 104, the article
of footwear 100, and the midfoot flex component 200M extends into and out of the
page of Fig. 2A). Note also the configuration of midfoot flex component 200M
shown in Figs. 1A, 3E, 3F, and 4A. This straight line longitdinal orientation also
tends to provide lateral rigidity and stability when the footwear 100 is in the closed

position/foot supporting configuration.

In the open position of the example of Fig. 2B, on the other band, at least the same
portion of the midfoot flex component 200M of this example (e.g., at least the
intermediate portion 2106} has a transverse cross sectional shape extending in the
direction from the medial side edge 210M to the lateral side edge 210L that is
substantially flat. Alternatively, as shown in the open position of the example of Fig.

2C, in some midfoot flex component 200M constructions, this same portion of the
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midfoot flex component Z00M (e.g., at least the intermediate portion 210I) may have
a transverse cross sectional shape extending in the direction from the medial side edge
210M to the lateral side edge 210L that curves in a second direction from a local
extrema 210F located in the intermediate portion 2101, wherein the second direction
is opposite from the first direction. More specifically, in this llustrated example, the
intermediate portion 2101 curves downward from local extrema 210E (the highest
point of the curved surface extending in the transverse direction). In thesc open
positions/foot insertion or removal configurations of Figs. 2B and 2C, the midfoot
flex component 200M extends into the page of Figs. 2B and 2C (toward the heel
support component 200H) in a downwardly curved direction and out of the page of
Figs. 2B and 2C (toward the forefoot support component 200F) in a downwardly
curved direction. Note the downward curvature of midfoot flex component 200M
toward plantar support surfaces 200HS and 200FS in Fig. 1C. Thus, in the open
position or foot insertion/removal configuration, the midfoot flex component 200M
curves in the longitudinal direction of the sole structure 104, the article of footwear
100, and the midfoot flex component 200M, e.g., as shown in Figs. 1C, 3A-3D, 4B,
and 4C.

Figs. 1A and 3A further illustrate the midsole flex component 200M (which may
constitute a bi-stable spring element) in its closed position/foot supporting
configuration (Fig. 1A) and its open position/foot insertion or removal configuration
(Fig. 3A). As shown in these figures, the midsole flex component 200M may be
considered as having a first end 212H, a second end 212F, and a front-to-back
infermediate portion 2121 extending between the first end 212H and the second end
212F in the longitudinal direction. In this illustrated example, the first end 212H is
located closer to the heel support component 200H than is the second end 212F and
the second end 212F is located closer to the forefoot support component 200F than is
the first end 212H. In this manner, the front-to-back intermediate portion 2121 of the
midfoot flex component 200M extends from the first end 212H to the second end
212F in a longitudinal direction of the sole structure 104/article of footwear 100/foot
support component 200. In the closed position/foot supporting configuration {(e.g., a
first stable condition or configuration of a bi-stable spring element), as shown in Fig.

1A, the front-to-back ntermediate portion 2121 extends in a substantially linear
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divection in the direction from the fivst end 212H toward the second end 212F. In the
open position/foot insertion or removal configuration {e.g., a second stable condition
or configuration of a bi-stable spring element), however, as shown in Fig, 3A, the
front-to-back intcrmediate portion 2121 is curved in the direction from the first end
212H toward the second end 212F (e.g., curved downward from the transverse axial

focation of flex in the midfoot flex component 200M).

Figs. 2D through 2F provide transverse cross sectional views of other exampie
midfoot flex components 200M similar to the views of Figs. ZA through 2C,
respectively, but in the examples of Figs. 2D through 2F, the intermediate portion
2101 of the mudfoot flex component 200M includes a rigid plate 202 having its top
surface covered by an upper foam {or rubber/silicone} component 204U and its
bottom surface covered by a lower foam (or rubber/silicone} component 2041, e.g., as
lescribed above. Thus, the rigid plate 202 of the midfoot flex component 200M (e.g.,
a bi-stable spring elernent) in this example structure 200 is embedded in (e.g.,
covered, coated, ete.) by foam or rubber/silicone component(s} 204U and/or 204L.
Also, in this structure, the extreme side edges 2101 and/or 210M may remain curved
upward in the closed position (Fig. 2D) or in the open positions (Figs. 2E and 2F),
even though the central rigid plate 202 curves in substantially the same manners as
described above for the embodiment of Figs. 2A-2C. In some examples, the midioot
flex components 200M of Figs. 2D-2F will constitute a bi-stable spring element as
component 202 covered or coated by an exterior sheath or coating layer(s)

2024U/204L that may be made from a rubber, plastic, or other material.

Operation of articles of footwear 100 and sole structures 104 in accordance with at
least some examples of this invention will be described with reference to Figs. 3A-4C.
Figs. 3A and 3B show this example article of footwear 100 empty and in the open
position {(1.c., the foot insertion or removal configuration). In this
position/configuration, the midfoot flex component 200M {(e.g., a bi-stable spring
clement) will be in the configuration shown, for example, in one of Figs. 2B, 2C, 2E,
and 2F. In at least some cxamples of this invention, the midfoot flex component
200M will be maintained stably n this open positionffoot insertion or removal

configuration even if no external forces are applied to the footwear 100 structure.
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in the position/configuration of Figs. 3A and 3B, the article of footwear 100 is ready
to receive a wearer’s foot 300, e.g., as shown in Fig. 3C. Optionally, foot 300
msertion may take place in a “hands-free” manner. More specifically, with hands
unnecessary {e.g., the footwear 100 may be designed so that the toe and heel shapes
allow the footwear 100 to balance and stand vpright unaided on a substantially
horizontal support surface (e.g., in the arrangement shown in Figs. 3A-3C)), the user
slides their foot 300 into the forefoot upper component 102F (¢.g., into the vamp
piece) with toe down and heel up. Upon stepping into the footwear (Fig. 3D) and
onto the ground (Fig. 3E), the midfoot flex component 200M, at the arch/shank,
flexes from the weight of/force applied by the user into a longitudinally straight
configuration (e.g., info the closed position/foot securing configuration of Figs. 2A or
2D and 3E).  Simultanecusly, the heel upper component 102H automatically
rotates/pivots upward and the heel counter (included as part of heel upper component
102H) wraps around or contains the user’s heel (e.g., the upper 102 closes around the
wearer’s foot 300 about the flex component 200M in a “clam shell” type manner).
Movement of the midfoot tlex component 200M between the open position (Fig. 3D)
and the closed position (Fig. 3E) may be accompanied by an audible sound (e.g., a
“click™), e.g., as a bi-stable spring clement (or hinge) snaps between its two stable

positions.

From the arrangement shown in Fig. 3E, the user then grasps the free end 110FL of
lateral strap portion 110L, pulls it tight around the lateral side and across forefoot
upper component 102F, and engages its interior hook-and-loop fastener component
112L with the hook-and-loop fastener 102V provided on the forefoot upper
component 102F (at the vamp/instep area of the upper 102). The user then grasps the
free end 110FM of medial strap portion 110M, pulls it tight around the edial side
and across forefoot upper component 102F, and engages its interior hook-and-loop
fasicner component 112M with the exierior hook-and-loop fastener component 112X
provided on the cxterior surface of lateral strap portion 110L and/or heel upper
component 102H {(e.g., in the lateral side heel area of one or both of these
components). 3See Fig. 3F. In this manner, the strap portions 110L/110M wrap
around the rear and bottom heel areas of the wearer’s foot 300 and around the ankle

arcas of a wearer’s foot to securely (and releasably} hold the wearer’s foot 300 in the
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article of footwear 100. Once in the configuration shown in Fig. 3F, the midfoot flex
component 200M (e.g., a bi-stable spring element) can hold the sole structure 184 in

the stable, foot supporting configuration (without cxternal forces applied to if).

To remove the footwear 100 from the wearer’s foot 300, the user reverses the
insertion procedure described above. More specifically, the user first releases the
medial strap portion 110M from the lateral strap portion 110L by pulling on the
medial strap portion 110M (dislodging fastener component 112M from fastener
component 112X, releases the lateral strap portion 110L from the vamp portion (Fig.
4A) (dislodging fastener component 1121 from fastencr component 102V), and lifts
hisfher foot upward (e.g., off of the ground). In at least some examples of this
invention, as the foot is lifted upward (Fig. 4B), the foot support component 200 (c.g.,
the midfoot flex component 200M) will antomatically revert to its open position/foot
insertion or removal configuration in a “hands free” manner when sufficient
weight/force s removed from plantar support surface(sy 200HS and/or 200FS (ie.,
without the user physically forcing the midfoot flex component 200M 1o change from
the closed position/foot supporting configuration to the open position/foot insertion or
removal configuration). This action rotates/pivots the heel upper component 102H
away from the wearer’s heel, and the user then can easily remove the footwear 100 in
a “hands free” manner. Once the foot is removed (Fig. 4C), the footwear 100/sole
stucture 104/ oot support component 200/midfoot flex component 200M is/are stably
held at the open position/foot insertion or removal configuration. Movement of the
midfoot flex component 200M between the closed position (Fig. 4A) and the open
position (Fig. 4B) may be accompanied by an audible sound (c.g., a “click™), ¢.g., as a

bi-stable spring clement (or hinge) snaps between its two stable positions.

To facilitate this “automatic” reversion to is open position/foot insertion or rempoval
configuration as described above, the midfoot flex component 200M may be a spring
type component under an applied force in the closed position and biased to move to
the open position/foot insertion or removal configuration when no external forces (or
msufficient cxternal forcesy are applied to hold it in the closed positionffoot
supporting configuration. When the user’s foot 300 is in the footwear, the securing

strap 110 and the user’s weight may be sufficient to stably hold the midfoot flex
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component 200M in its closed position/foot supporting configuration against the
biasing force. Additionally or alternatively, if desired (c.g., if the midfoot flex
component 200M includes a bi-stable spring element), the article of footwear 100
{e.g., the sole structure 104) may include an independent spring or an independently
operated switch that would apply a force to the foot support component 200 {(e.g., o
the midfoot flex component 200M) and cause it to rotate/pivot from the closed
position/foot supporting coufiguration fo the open position/foot insertion or removal
configuration. Examples of such systemns are described, for example, in U.S.
Provisional Patent Appln. No. 62/412,956 filed October 26, 2016 entitied “Easy

Ll

Access Articles of Footwear,” which application is entirely incorporated herein by
reference.  As vet another option or alternative, if desired, the user could move the
heel upper component 102H with respect to the forefoot upper component 102F (e.g.,
cause pivotal motion or rotation about midfoot flex component 200M) to get the
change from the closed position/foot supporting counfiguration to the open
position/foot inscrtion or removal configuration started {c.g., for midsole flex
components 200M formed with or to include bi-stable spring elements/hinges). The
user may accomplish this using his/her hand, other foot, an external device, etc., to
apply force to rotate the heel of the footwear relative to the forefoot of the footwear
{e.g.. the switch from the foot supporting configuration to the foot insertion/removal
configuration need not occur automatically as the wearer 1ifts up his/her foot, but the
change may be initiated by user action, such as by applying force with the hand(s),

other foot, an external device, etc.).

As noted above, for at least some exampies of this invention, transition between the
open position/foot insertion or removal configuration and the closed position/foot
supporting configuration may be accompanied by an avdible sound, such as a click,
e.g.., when a bi-stable spring element/hinge snaps between its two stable
positions/states. This “snapping” between the two positions also may be accompanied
by a tactile sensation {c.g., a user can “feel” the snap through contact with the upper
102/sole structure 104 on his/her hands and/or feet). This feedback (audible sound,
tactile feedback, and/or other proprioceptive feedback) can be comforting or assuring
for users, e.g., as they will have audible, tactile, and/or proprioceptive “feedback”

indicating and assuring that they have correctly converted the article of footwear
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100/sole structare 104/foot support component 200/midfoot flex component 200M to

a stable state/position.

Figs. 5A through SE provide various views of another example article of footwear 500
in accordance with at least some examples of this invention. In Figs. SA-SE, parts
having the same or similar features/functions to parts described above in conjunction
with Figs. 1A through 4C will be referred to by the same reference nuwmber, and much
of the duplicative description will be omitted. The various parts shown in Figs. 5A-
5E may have any of the structures, features, functions, and/or options of the same or
similar parts shown in Figs. 1A-4C and/or the various parts shown in Figs. 1A-4C
may have any of the structures, features, functions, and/or options of the same or

similar parts shown in Figs. SA-5E.

in the example footwear structure 500 of Figs. SA-3E, the sole structure 104 includes
a heel based impact force attenuating component 504H and a separate forefoot based
impact force attenuating compouent S04F.  These impact force aftenuating
components S04H/504F may be made from the same or different materials and/or
constructions, and in this iltaswrated example constitute foam midsele components,
e.g., formed from polyurcthane foams, ethyivinylacetate foams, or other desired
materials. The heel based impact force attenuating component 304H may be engaged
with a heel based outsole component 208H, e.g., which may be of the various types
described above. Similarly, forefoot based impact force attenuating component 504F
may be engaged with a forefoot based outsole component 208F, which also may be of
the various types described above.  The heel based impact force atteruation
component 304H/heel based outsole component 208H form a separate heel support
“pod” from the forefoot support “pod” that includes forefoot based tmpact force

attenuation component S04F/ orcfoot based outsole component 208K

The heel support “pod” and the forefoot support “pod” of this example are engaged by
midfoot flex component 200M, which in this illustrated example includes a bi-stable
spring element or hinge of the various types described above (with two stable
posttions/configurations and inchuding a rigid plate 202 transitional between an open

position and a closaed position). As shown in Fig. 5B, the midfoot flex component
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200M extends across the midfoot/arch/shank area of the sole structure 104 in a
longitudinal direction (beel-to-toc direction} of the sole structure 104/article of
footwear 500. The midfoot flex component 200M may he a separate component
engaged with at least one portion of the heel support “pod” and the forefoot support
“pod,” or it may be integrally formed with one or more “pod” parts. In some
examples of the invention, the midfoot flex component 200M will be integrally
formed with at least a portion of heel support component 200H and/or at least a
portion of forefoot support component 200F, eg., by a molding process {(e.g.,
injection molding), but only the archfshank portion of that integrally formed
component will be shaped to function as the midfoot flex component 200M (e.g.,
formed as a bi-stable spring element or hinge over a (0.5 10 6 inch longitudinal length
of its stracture). As a more specific example, only a portion of the overall integrally
formed structure will be shaped and constructed as a bi-stable spring element or hinge

and/or otherwise shaped to provide flex at the desired midfoot location.

The securing strap 110 arrangement of Figs. 5A-3E also differs from those described
above in conjunction with Figs. 1A-4C. In this ilustrated example footwear structure
SO0, lateral strap portion 110L includes securing fastener component 1121 that
engages a lateral securing fastener component 510L provided on the lateral side of
forefoot upper component 102F (e.g., the fastener componenis 1121 and 510L may
include portions of a hook-and-loop type fastener or other releasable fastener
structure). Similarly, if desired, medial strap portion 110M includes securing fastener
component [12M that engages a medial securing fastener 510M provided on the
madial side of forefoot upper component 102F. The strap portions 110L/110M of this
example do not engage one another and do not cross the front vamp/instep portion of
the forefoot upper component 102F from one side to the other. As illustrated in these
figures, if desired, the strap portions 110L/110M of this example further include
gyelet openings, ¢.g., available to engage a conventional footwear lace construction, if

lesired.

Fig. SA ilustrates this cxample article of footwear 500 with the midfoot flex
component 200M/foot support structure 200/s50le structure 104/article of footwear 500

in the closed position/foot supporting configuration. Fig. 5C, on the other hand,
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illastrates this example article of footwear 500 with the midfoot flex component
200M/foot support structure 200/sole structure 104/article of footwear 500 in the open
position/foot insertion or removal configuration. With the midfoot flex component
200M /Moot support structure 200/s0le structure 104/article of footwear 300 in the open
posttion/foot insertion or removal configuration and the strap members 110M/110L in
an unengaged state, e.g., as shown in Figs. 5C and 5D, a user can insert hisfher foot
into the article of footwear 500, e.g., in the general manuer described above in
conpunction with Figs. 3A-3F. When the foot is inserted and presses down to convert
the midfoot flex component 200M/foot support structure 200/s0le structare 104/article
of footwear 500 to the closed position/foot supporting configuration shown in Fig. 5A
(with comresponding audible, tactile, and/or propriocepiive feedback as described
above when the midfoot flex compouent 200M snaps between its two stable
states/configurations). the strap portions 110L and 110M can be secured (engaging
fastener component 1121 with fastener component 510L and engaging fastener
component 112M with fastener component 510M) o securely hold the foot in place.

A conventional lace also can be tied, if provided/desired.

Removal of the shoe requives untying a lace, if provided, and then: (a) disengagement
of fastener component 112L from fastener component 510L; (b) disengagement of
fasicner component 112M from fastener component 310M; and (¢} movement {(e.g.,
rotation/pivot) of the heel support pod downward with respect to the forcfoot support
pod about midfoot flex component 200M (optionally manually with the user’s hands
or other foot) to convert the midfoot flex component 200M/foot support structure
200/sole structure 104/article of footwear 500 from the closed position/foot
supporting configuration shown in Fig. 3A to the open position/foot insertion (or
removal) configuration as shown in Fig. 5C (with cormresponding audible, tactile,
and/or proprioceptive feedback as described above when the midfoot flex component
200M snaps between its two stable states/configurations). With the footwear 300 then

opened, the foot can he removed, e.g., as described above.

Features of the various cmbodiments of the invention can be used with other
embodiments without departing from this invention. For example, if desired, the strap

construction and securing mechamsms described above with respect to Figs. 1A-4C
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can be used in the footwear structures of Figs. 5A-5E and/or the strap construction
and securing mechanisms described above with respect to Figs. SA-5E can be used in
the footwear structures of Figs. 1A-4C.  As another option or example, the sole
structures 104 described above with respect to Figs. 1A-4C can be used in the
footwear structures of Figs. SA-5E and/or the sole structures desciibed above with
respect to Figs. 5A-5E can be used in the footwear structures of Figs. 1A-4C. Other
“mixing” and “matching” of various component parts from the various embodiments

may occur without departing from this invention.
i,  Conclusion

Aspects and featwres of the present invention are disclosed above and in the
accompanying drawings with reference to a variety of embodiments and/or options.
The purpose served by the disclosure, however, is to provide examples of various
features and concepts related to the invention, not to limit the scope of the invention.
One skilled in the relevant art will recognize that numerous variations and
modifications may be made to the features of the invention described above without

departing from the scope of the present invention, as defined by the appended claims.

As some more specific examples, aspects of this invention relate at least to the subject

matter described in the following numbered items:

Hem 1. A sole structure for an article of footwear, comprising:

a forefoot support component;

a heel support component; and

a midfoot flex component engaging the forefoot support component and the
heel support component, wherein the midfoot flex component includes a medial side
edge, a lateral side edge, and an intermediate portion extending between the lateral
side edge and the medial side edge, and wherecin the midfoot flex component is
movable between a closed position and an open position, wherein:

in the closed position, at least a portion of the midfoot flex component has a
transverse cross sectional shape extending in a direction from the medial side

edge to the lateral side edge in which the intermediate portion of the midfoot
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flex component curves in a first direction from a local exirema located in the
intermediate portion, and

in the open position, at least said portion of the midfoot flex component has a
fransverse cross sectional shape cxtending in the direction from the medial
side edge to the lateral side edge in which the intermediate portion of the
midtoot flex component is substantially flat or curves in a second direction
from a local extrema located in the intermediate portion, wherein the sccond

direction is opposite from the first direction.

Hiem 2. The sole struchire according to item 1, wherein the midfoot flex component

mcludes a bi-stable spring clement.

Item 3. The sole structure according to item 1, wherein the midfoot flex component
includes a first end, a second end, and an intermediate portion extending between the
first end and the second end, wherein the first end is located closer to the heel support
component than is the second end, wherein the second end is located closer to the
forefoot support component than is the first end, wherein in the closed position, the
intermediate portion extends in a substantially linear direction in a direction from the
first end toward the second end, and wherein in the open position, the intermnediate

portion is curved in the direction from the first end toward the second end.

Item 4. A sole structure for an article of footwear, comprising:
a forefoot support component;
a heel support component; and
a midfoot component engaging the forefoot support component and the heel
support component, wherein the midfoot component includes a bi-stable spring
clement movable bhetween a first stable configuration and a sccond stable
configuration, wherein:
in the first stable configuration, the bi-stable spring element holds the sole
structure in a foot supporting configuration, and
in the sccond stable configuration, the bi-stable spring clement holds the sole

structure in a foot insertion or removal configuration.
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Itemn 5. The sole suucture according to itemn 4, wherein in the first stable
configuration, the bi-stable spring clement has a transverse cross sectional shape
curving in a first direction from a local extrema located in an intermediate porticn of
the bi-stable spring clement, and wherein in the second stable configuration, the bi-
stable spring element has a transverse cross sectional shape that is substantially flat or
curved in a second direction from a local extrema located in the intermediate portion,

wherein the second direction is opposite from the first direction.

Item 6. The sole structure according to item 4, wherein the bi-stable spring element
includes a first end, a second end, and an intermediate portion extending between the
first end and the second end, wherein the first end is located closer to the heel support
component than is the second end, wherein the second end is located closer to the
forefoot support component than is the first end, wherein in the first stabic
configuration, the intermediate portion extends in a substantially linear divection in a
direction from the first end toward the second end, and wherein in the second stable
configuration, the intermediate portion is curved in the direction from the first end

toward the second end.

Itemn 7. The sole structure according to any preceding item, wherein the forefoot
support compoenent includes a forefoot foarn merber, and/or wherein the heel support

component inclhides a heel foamm member.

ftem 8. The sole structure according to any preceding item, wherein: {a) the forefoot
support component includes a forefoot fluid-filled bladder clement, (b) the heel
support component includes a heel fluid-filled bladder element, and/or {c) the heel
fluid-filled bladder element is a separate component from the forefoot fluid-filled

bladder element.

Hem 9. The sole structure according to any one of items 1 through 6, wherein the
forefoot support component includes a forefoot impact force attenuating component,
and/or wherein the heel support component includes a heel impact force attenuating

component.
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Item 18. The sole structure according to any one of items 1 through 6, wherein the
forefoot support component includes an upper forefoot support portion defining a
forefoot plantar support surface and a lower forefoot support portion located below
the upper forefoot support portion; and/or

wherein the heel support component includes an upper heel support portion
defining a heel plantar support surface and a lower heel support portion located below

the upper heel support portion.

Item 11. The sole structie according to any preceding item, further comprising:
a forefoot ocutsole component engaged with the forefoot support component,
and/or

a heel outsole component engaged with the heel support component.

Fem 12. The sole stiucture according to item 11, wherein the heel outsole component

is a separate component from the forefoot outsole component.

Hem 13, The sole structure according to item 10, further comprising:

a forefoot fluid-filled bladder element engaged with the lower forefoot support
portion of the forefoot support component, and/or

a heel fluid-filled bladder element engaged with the lower heel support portion

of the heel support component.

Item 14, The sole structure according to item 13, wherein the forefoot fluid-filled

bladder element is a separate part from the heel fluid-filled bladder element.

Hem 15. The sole structure according to item 13 or item 14, further comprising:
a forefoot outsole component engaged with the forefoot fluid-filled bladder
element, and/or

a heel outsole component engaged with the heel fluid-filled bladder element.

Hem 16. An article of footwear, comprising:
an upper; and
a sole structure according to any one of the preceding items engaged with the

upper.
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{70} Item 17. The article of footwear according to itemn 16, wherein the upper includes a
forefoot upper component engaged with the forefoot support component and/or a heel

upper component engaged with the heel support component.

{71} Hem 18. The article of footwear according to item 17, wherein the forefoot upper

component is not fixedly or rigidly engaged divectly with the heel upper component.

{72} Hem 19. The article of footwear according to item 18, wherein the forefoot upper
component inchides a lateral rear end and a medial rear end, wherein the heel upper
component inclodes a lateral forward end and a medial forward end, and wherein:

in the closed position or the foot supporting configuration, at least a portion of the
lateral rear end is covered by the lateral forward end and at least a portion of
the medial rear end is covered by the medial forward end, and

in the gpen position or the foot insertion or removal configuration, the lateral rear

end and the medial rear end are exposed.

{731  Hem 26. The article of footwear according to item 18, wherein the forefoot upper
component inchides a lateral rear end and a medial rear end, wherein the heel upper
component includes a lateral forward end and a medial forward end, and wherein:

in the closed position or the foot supporting configuration, at least a portion of the
lateral rear end overlaps with the lateral forward end and at least a portion of
the medial rear end overlaps with the medial forward end, and/or

in the open position or the foot insertion or removal configuration, the lateral rear
end does not overlap with the lateral forward end and the medial rear end does

not overlap with the medial forward end.

{74} Hem 21. The article of footwear according to any one of items 17 through 20,
wherein the upper further includes a securing strap fixedly engaged with at least one

of the heel upper component or the heel support component.

{75] Hem 22. The article of footwear according fo item 21, wherein the securing strap
includes a first free end, a second free end, and an intermediate portion extending
between the first free end and the second free end, and wherein at least a portion of
the intermediate portion of the securing strap is fixedly engaged with at least one of

the heel upper component or the heel support component.
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{761 Item 23. The article of footwear according to item 21, wherein the securing strap
inciudes a lateral strap portion and a medial strap portion, and wherein at least one of
the lateral strap portion and the medial strap portion releasably engages the forcfoot

upper component.

{771 Htem 24. The article of footwear according to itemn 21, wherein the securing strap
includes a lateral strap portion and a medial strap portion, and wherein the lateral

strap portion is releasably engaged with the medial strap portion.
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What is claimed is:

1. A sole structure for an article of footwear, comprising:
a forefoot support component;
a heel support component; and
a midfoot flex component engaging the forefoot support component and the heel
support component, whercin the midfoot flex component includes a medial side edge, a
lateral side edge, and an intermediate portion extending between the lateral side edge and the
medial side edge, and wherein the midfoot flex component is movable between a closed
position and an open position, wherein:
in the closed position, at least a portion of the midfoot flex component has a
transverse cross sectional shape extending in a direction from the medial side
edge to the lateral side edge in which the intermediate portion of the mudfoot
flex component curves in a first direction from a local exirema located in the
intermediate portion, and
in the open position, at least said portion of the midfoot flex component has a
fransverse cross sectional shape extending in the direction from the medial
side edge to the lateral side edge in which the intermediate portion of the
midfoot flex component is substantially flat or curves in a second direction
from a local extrema located in the intermediate portion, wherein the sccond

direction is opposite from the first direction.

2. The sole structure according to claim 1, wherein the midfoot flex component
includes a bi-stable spring clement.

2
2

The sole structure according to claim 1, wherein the midfoot flex component
includes a first end, a sccond end, and an intermediate portion extending between the first end
and the second end, wherein the first end is located closer to the heel support component than
is the second cnd, wherein the second end is focated closer to the forefoot support component
than is the first cnd, wherein in the closed position, the intermediate portion extends in a
substantially lincar direction in a direction from the first end toward the second end, and
wherein in the open position, the intermediate portion is curved 1n the direction from the first

end toward the second end.
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4. The sole suuctire according to claim 1, wherein the midfoot flex component
inchudes a bi-stable spring element movable between a first stable configuration and a second
stable configuration, wherein:

in the first stable configuration, the bi-stable spring element holds the sole
structure in the closed position to provide a foot supporting configuration, and
in the second stable configuration, the bi-stablc spring clement holds the solc
structure in the open position to provide a foot insertion or removal

configuration.

5. The sole structure according to claim 4, wherein in the first stable configuration,
the bi-stable spring clement has a transverse cross sectional shape curving in a first direction
from a local extrema located in an intermediate portion of the bi-stable spring elerent, and
wherein in the second stable configuration, the bi-stable spring element has a transverse cross
sectional shape that is substantially flat or curved in a second direction from a local extrema
located in the intermediate portion, whercin the second direction is opposite from the first

direction.

6. The sole structure according to claim 4, wherein the bi-stable spring clement
includes a first end, a second end, and an intermediate portion extending between the first end
and the second end, wherein the first end is located closer to the heel support component than
is the second end, wherein the second end is located closer to the forefoot support component
than is the first end, wherein in the first stable configuration, the intermediate portion extends
in a substantially lincar direction in a divection from the first end toward the second end, and
wherein in the second stable configuration, the intermediate portion is curved in the direction

from the first end toward the second end.

7. The sole structure according (0 any preceding claim, wherein the forefoot support
component includes a forefoot foam member, and wherein the heel support component

includes a heel foam member.

&. The sole structure according to any preceding claim, wherein the forefoot support
component inchudes a forefoot fluid-filled bladder clement, whercin the heel support
component includes a heel fluid-filled bladder clement, and wherein the heel fluid-filled

bladder element is a separate component from the forefoot fluid-filled bladder element.
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9. The sole structure according to any one of claims 1 through 6, wherein the forefoot
support component includes a forefoot impact force attenuating component, wherein the heel

support component includes a heel impact force attenuating component.

1. The sole structure according to any one of claims 1 through 6, wherein the
forcfoot support component includes an upper foretoot support portion defining a forefoot
plantar support surface and a lower forefoot support portion focated below the upper forefoot
support portion; and

wherein the heel support component includes an upper heel support portion defining a
heel plantar suppost surtace and a lower heel support portion located below the upper heel

support portion.

11. The sole structure according to any preceding claim, further comprising:
a torefoot putsole component engaged with the forefoot support component, and

a heel outsole component engaged with the heel support component.

12. The sole structure according to claim 11, wherein the heel outsole component is a

scparate component from the forefoot outsole component.

13. The sole structure according to claim 10, further comprising:

a forcfoot fluid-filled bladder element engaged with the lower forefoot support
portion of the forefoot support component, and

a heel fluid-filled bladder element engaged with the lower heel support portion of the
heel support component,

14. The sole structure according to claim 13, wherein the forefoot fluid-fitled bladder
clement is a separate part from the heel fluid-filled bladder element.

15. The sole structure according to claim 13 or claim 14, further comprising:

a forefoot outsole component engaged with the forefoot fluid-filled bladder element,
and

a heel ocutsole component engaged with the heel fluid-filled bladder clement.
16. An article of footwear, comprising:

an upper; and

a sole structure according to any onc of the preceding claims engaged with the upper.
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17. The article of footwear according to claim 16, wherein the upper includes a
forefoot upper component engaged with the forefoot support component and a heel upper

component engaged with the heel support component.

18. The article of footwear according to claim 17, wherein the forefoot upper

component is not fixedly or rigidly engaged directly with the heel upper component.

19.  The article of footwear according to claim 18, wherein the forefoot upper
component includes a lateral rear end and a medial rear end, wherein the heel upper
component includes a lateral forward end and a medial forward end, and wherein:

in the closed position or the foot supporting configuration, at least a portion of the

lateral rear end is covered by the lateral forward end and at least a portion of the
medial rear end is covered by the medial forward end, and

in the open position or the toot insertion or removal configuration, the lateral rear end

i

and the medial rear end are exposed.

20. The article of footwear according to claim 18, wherein the forefoot upper
component includes a lateral rear end and a medial rear end, wherein the heel upper
component includes a lateral forward end and a medial forward end, and wherein:

in the closed position or the foot supporing configuration, at least a portion of the

tateral rear end overlaps with the lateral forward end and at least a portion of the
medial rear end overlaps with the medial forward end, and

in the open position or the foot insertion or removal configuration, the lateral rear end

does not overlap with the lateral forward end and the medial rear end does not

overlap with the medial forward end.

21. The article of footwear according to any one of claims 17 through 20, wherein the
upper further includes a securing strap fixedly cngaged with at least one of the heel upper

component of the heel support component.

22. The article of footwear according to claim 21, wherein the securing sirap includes
a first free end, a second free end, and an intermediate portion cxtending between the first
free end and the second free end, and wherein at least a portion of the intermediate portion of
the securing strap is fixedly engaged with at least one of the heel upper component or the heel

support component.
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23. The article of footwear according to claim 21, wherein the securing strap includes
a lateral strap portion and a medial strap portion, and wherein at least one of the lateral strap

portion and the medial strap portion releasably engages the forefoot upper component.
24, The article of footwear according to claim 21, wherein the securing strap includes
a lateral strap portion and a medial strap portion, and whercin the lateral strap portion is

releasably engaged with the medial strap portion.
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