IN THE UNITED STATES DISTRICT COURT
FOR THE MIDDLE DISTRICT OF NORTH CAROLINA o, " s 5.~
GREENSBORO DIVISION \ T o

AKEVA L.L.C., a North Carolina

Corporation, o A
CIVI]]ACG)@VQ;

Plaintiff,
VS.
ADIDAS-SALOMON AG, a German
Corporation; and ADIDAS AMERICA

INC., a Delaware Corporation,

Defendants.

COMPLAINT AND DEMAND
FOR JURY TRIAL

Plaintiff Akeva L.L.C. (“Akeva” or “Plaintiff”) brings this action against adidas-Salomon
AG (“Adidas”) and Adidas America, Inc. (“Adidas America”) (collectively “Defendants”) for
infringement of U.S. Patent Nos. 6,604,300 (the “‘300” Patent) and 6,662,471 (the “‘471
Patent”) (collectively the “Akeva Patents”), for monetary damages and injunctive relief
associated with that infringement. Plaintiff alleges the following facts upon actual knowledge
with respect to information concerning itself and its own acts and upon information and belief as
to all other matters.

JURISDICTION

1. Plaintiff is a limited liability corporation organized and existing under the laws of

the state of North Carolina, with its principal place of business located at 228 West Market

Street, Greensboro, North Carolina 27401.
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2. Defendant Adidas America is a Delaware corporation having its principal place of
business at 5055 N. Greeley Ave, Portland, Oregon 97217.

3. Defendant Adidas is a German corporation having its principal place of business
at Adi-Dassler-Strasse 1-2, 91074 Herzogenaurach, Germany.

4, This action arises under the Patent Act, Title 35 of the United States Code, and is
an action for patent infringement of the Akeva Patents under § 271 (a) and (b).

5. This Court has jurisdiction over the subject matter of this action pursuant to
28 U.S.C. §§ 1331 and 1338 (a).

6. This action arises out of the transaction of business, commission of injury and
other activities of Adidas America and Adidas within the Middle District of North Carolina and
elsewhere. Defendants have conducted business within this judicial district, committed within
this judicial district and elsewhere the unlawful acts complained of herein and are therefore
subject to personal jurisdiction in the State of North Carolina and the jurisdiction of this Court.

7. Venue is proper in this Court pursuant to 28 U.S.C. §§ 1391 (b) and (c) and
1400 (b).

CLAIM 1

8. The allegations contained in Paragraphs 1 through 7 above are incorporated
herein by reference.

9. On August 12, 2003, the United States Patent Office duly and lawfully issued
United States Patent No. 6,604,300 entitled “Athletic Shoe With Improved Sole.” A true and
correct copy of the ‘300 Patent is attached hereto as Exhibit “A.” Plaintiff is the lawful owner of
the ‘300 Patent, including the right to sue for and recover for past, present and future

infringement thereof.
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10.  Defendants make, use, offer to sell, sell, or import athletic shoes embodying the
patented invention.

11.  Defendants have directly infringed, contributorily infringed, or induced the
infringement of one or more claims of the ‘300 Patent.

12.  Defendants’ infringing activities are willful and deliberate and will continue until
and unless restrained by this Court.

13.  Plaintiff has been and will continue to be damaged and irreparably injured unless
this Court enjoins Defendants’ infringing activities.

CLAIM 1

14.  The allegations contained in Paragraphs 1 through 7 above are incorporated
herein by reference.

15.  On December 16, 2003, the United States Patent Office duly and lawfully issued
United States Patent No. 6,662,471 entitled “Athletic Shoe With Improved Heel Structure.” A
true and correct copy of the ‘471 Patent is attached hereto as Exhibit “B”. Plaintiff is the lawful
owner of the ‘471 Patent, including the right to sue for and recover for past, present and future
infringement thereof.

16.  Defendants make, use, offer to sell, sell, or import athletic shoes embodying the
patented invention.

17.  Defendants have directly infringed, contributorily infringed, or induced the
infringement of one or more claims of the ‘471 Patent.

18.  Defendants’ infringing activities are willful and deliberate and will continue until

and unless restrained by this Court.
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19.  Plaintiff has been and will continue to be damaged and irreparably injured unless

this Court enjoins Defendants’ infringing activities.
RELIEF SOUGHT

Plaintiff respectfully seeks that the Court grant the following relief:

A. Enter judgment for Plaintiff and against Defendants, jointly and severally, for
infringement of the ‘300 Patent;

B. Enter judgment for Plaintiff and against Defendants for infringement of the ‘471
Patent;

C. Enter judgment that Defendants’ infringement was and is willful;

D. Permanently enjoin Defendants, their officers, directors, principals, agents, sales
representatives, servants, employees, successors, assigns, affiliates, subsidiaries and all those
acting in concert or participation with them, from directly or indirectly making or causing to be
made, selling or causing to be sold, offering to sell or causing to be offered for sale, importing or
causing to be imported, or using or causing to be used, any product that infringes, contributorily
infringes, or induces the infringement of any claim of the ‘300 Patent or ‘471 Patent;

E. Enter judgment in favor of Plaintiff against Defendants, jointly and severally, for
an amount that will adequately compensate it for Defendants’ infringement, but under no
circumstances and amount less than a reasonable royalty for Defendants’ use of the Plaintiff’s
patented inventions;

F. Enter judgment in favor of Plaintiff and against Defendants, jointly and severally,

for pre-judgment interest on all damages awarded,;
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G. Enter judgment in favor of Plaintiff and against Defendants, jointly and severally,
for three times the amount of damages pursuant to 35 U.S.C. § 284 because of Defendants’
willful infringement;

H. Enter judgment in favor of Plaintiff and against Defendants for Plaintiff’s
attorneys’ fees and costs pursuant to 35 U.S.C. § 285;

L Enter judgment in favor of Plaintiff and against Defendants, jointly and severally,
for Plaintiff’s costs of suit; and

J. Enter such other and further relief as the Court may deem just and proper.
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Respectfully submitted this 19th day of December, 2003.
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Sctra Sh.p

SCOTT A. SCHAAF
North Carolina Bar Number 28792

TUGGLE, DUGGINS & MESCHAN, P.A.
228 West Market Street

P.O. Box 2888

Greensboro, North Carolina 27402-2888
Telephone: (336) 378-1431

Fax: (336) 274-6590

PATRICK J. FLINN

Georgia Bar Number 264540
DEMETRIUS T. LOCKETT
Georgia Bar Number 455547

ALSTON & BIRD, LLP
1201 W. Peachtree Street
Atlanta, Georgia 30309-3424
Telephone:(404) 881-7000
Fax: (404) 881-7777

Attorneys for Plaintiff
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JURY DEMAND
The Plaintiff hereby requests trial by jury on all issues triable to a jury.
Respectfully submitted this 19th day of December, 2003.

YA 4 Shp—

SCOTT A. SCHAAF
North Carolina Bar Number 287

TUGGLE, DUGGINS & MESCHAN, P.A.
228 West Market Street

P.O. Box 2888

Greensboro, North Carolina 27402-2888
Telephone: (336) 378-1431

Fax: (336) 274-6590

PATRICK J. FLINN

Georgia Bar Number 264540
DEMETRIUS T. LOCKETT
Georgia Bar Number 455547

ALSTON & BIRD, LLP
1201 W. Peachtree Street
Atlanta, Georgia 30309-3424
Telephone:(404) 881-7000
Fax: (404) 881-7777

Attorneys for Plaintiff
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) ABSTRACT
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1
ATHLETIC SHOE WITH IMPROYED SOLE

This is a continuation of application Ser. No. 09/641,148,
filed Aug. 17, 2000, now U.S Pat. No. 6,324,772, which is
a continuation of application Ser. No. 09/512,433, filed Feb.
25, 2000, now U.S. Pat. No. 6,195,916, which is a continu-
ation of application Ser. No. 09/313,667, filed May 18, 1999,
now U.S. Pat. No. 6,050,002, which is a continuation of
application Ser. No. 08/723,857, filed Sep. 30, 1996, now
U.S. Pat. No. 5,918,384, which is a CIP of 08/291,943, filed
Aug. 17,1994, now U.S. Pat. No. 5,560,126, which is a CIP
of 08/108,065, filed Aug. 17, 1993, now U.S. Pat. No.
5,615,497; all of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention rtelates generally to an improved
rear sole for footwear and, more particularly, to a rear sole
for an athletic shoe with an extended and more versatile life
and better performance in terms of cushioning and spring,.

2. Discussion of the Related Art

Athletic shoes, such as those designed for running, tennis,
basketball, cross-lraining, hiking, walkiag, and other forms
of exercise, typically include a laminated sole attached to a
soft and pliable upper. The laminated sole generally includes
a resilient rubber outsole attached to a more resilieat midsole
usually made of polyurethane, ethylene vinyl acetate (EVA),
or a rubber compound. When laminated, the sole is attached
to the upper as a one-piece structure, with the rear sole being
tntegral with the forward sole.

One of the principal problems associated with athletic
shoes is outsole wear. A user rarely has a choice of running
surfaces, and asphalt and other abrasive surfaces take a
tremendous toll on the outsole. This problem 1s exacerbated
by the fact that most pronounced outsole wear, on running
shoes in particular, occurs principally in two places: the
outer periphery of the heel and the ball of the foot, with
peripheral beel wear being, by far, a more acute problem. In
fact, the heel typically wears out much faster than the rest of
a running shoe, thus requiring replacement of the entire shoe
even though the bulk of the shoe is still in satisfactory
condition.

Midsole compression, particularly in the case of athletic
shoes, is another acute problem. As previously noted, the
midsole is generally made of a resilient material to provide
cushioning for the user. However, after repeated use, the
midsole becomes compressed due to the large forces exerted
onit, thereby causing it to lose its cushioning effect. Midsole
compression is the worst in the heel area, including the area
directly under the user’s heel bone and the area directly
above the peripheral outsole wear spol.

Despite technological advancements in recent years in
midsole design and construction, the benefits of such
advancements can still be largely negated, particularly in the
heel area, by two months of regular use. The problems
become costly for the user since athletic shoes are becoming
more expensive each year, with some top-of-the-line models
priced at over $150.00 a pair. By contrast, with dress shoes,
whose heels can be replaced at nominal cost over and over
again, the heel area (midsole and outsole) of conventional
athletic shoes cannot be. To date, there is nothing in the art
that successfully addresses the problem of midsole com-
pression ia athletic shoes, and this problem remaios espe-
cially severe in the heel area of such shoes.

Another problem is that purchasers of conventional ath-
letic shoes cannot customize the cushioning or spring in the
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heel of a shoe to thetr own body weight, personal preference,
or need. They are “stuck™ with whatever a manufacturer
happens to provide in their shoe size.

Finally, there appear to be relatively few, if any, footwear
options available to those persoas suffering from foot or leg
irregularities, foot or leg injuries, and legs of different
lengths, among other things, where there is a need for the left
and right rear soles to be of a different height and/or different
cushioning or spring properties. Presently, such options
appear to include only custom-made shoes that are prohibi-
tively expensive and rendered useless if the person’s con-
dition improves or deteriorates.

SUMMARY OF THE INVENTION

The present invention is directed to a shoe that substan-
tially obviates one or more of the problems due to limitations
and disadvantages of the related art.

Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the invention will be realized and attained by the
shoes and shoe systems particularly pointed out in the
written description and claims, as well as the appended
drawings.

To achicve these and other advantages and in accordance
with the purpose of the invention, as embodied and broadly
described herein, the shoe includes an upper having a heel
region, a rear sole secured below the heel region of the
upper, and a rear sole support attached to the upper and
configured to secure the rear sole below the heel region of
the upper. The rear sole support includes a flexible region
positioned below the heel region of the upper and above a
portion of the rear sole. The flexible region is sufficiently
stiff to support a user while still being sufficiently flexible o
flex and spring when the user runs or walks vigorously. The
flexible region has an interior portion which in its normal,
unflexed state is spaced upwardly from the portion of thy
rear sole immediately below said interior portion, the inte-
rior portion being adapted to flex in a direction substantially
perpendicular to the major longitudinal axis of the shoe as it
is used.

The interior portion of the flexible region preferably is
elevated relative to its peripheral portion in a direction
toward the heel region of the upper. [n certain embodiments
the Hexible region is an integral part of the rear sole support.
The rear sole support may include an integral arch extension
extending below the upper from a position proximate the
heel region of the upper through a substantial portion of the
arch region of the upper to support the arch region.

It is to be undersiood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
invention, as claimed.

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate several
embodiments of the invention and together with the
description, serve to explain the priociples of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an isometric view of an embodiment of the shoe
of the present invention.

FIG. 2 is an exploded isometric view of a rear sole
support, flexible member, and rear sole for the shoe of FIG.
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the same or different characteristics. Prior to replacement, it
is also possible that left and right rear soles may be
exchanged with each other inasmuch as left and right rear
soles often exhibit opposite wear patterns.

As shown in FIG. 2, rear sole 150 also includes a midsole
158 laminated o outsole 154. Midsole 158 includes a
substantially cylindrical lower portion 162 and a subslan-
tially cylindrical upper portion 164 that is smaller in diam-
eter than lower portion 162. Upper portion 164 includes a
plurality of resilient knobs 165 that mate with openings 145
in rear sole support 140. As shown, the resilient knobs 165
and openings 145 are symmetrically positioned about the
central axis of midsole 158 and the recess of rear sole
support 140, respectively. To secure rear sole 150 to rear sole
support 140, rear sole 150 is simply press-fitted into recess
146 until knobs 165 engage corresponding openings 145,
This manner of locking rear sole 150 into the shoe at any one
of several positions is one of several mechanical ways in
which the rear sole can be removed, repositioned, and/or
locked to the rear sole support or other part of a shoe.

In the embodiment shown in FIG. 2, upper midsole
portion 164 has a diameter at least equal to and preferably
slightly larger than that of the recess into which it fits.
Midsole portion 162 has a diameter substantially equal to the
diameter defined by the exterior portion of circular wall 144.
This configuration of elements eliminates any vertical gap-
ping problems from occurring between the wall of the rear
sole support and the peripheral surface of the rear sole.

The inside diameter of a circular recess 146, as measured
between the inside surfaces of its sidewalls, or the distance
between the inside surface of a medial sidewall and the
inside surface of an opposite lateral sidewall in the case of
a non-circular recess (oot shown), may actually be greater
than the width of the heel region of the shoe upper as
measured from the exterior surface of the medial side of the
heel region of the upper to the exterior surface of the lateral
side of the heel region of the upper (i.¢., the heel region of
the upper at its widest point). This is possible because the
material used to make the rear sole support 140 and side
walls is sufficiently strong and durable to permit the side
walls to “flare out” 1o a greater width than the heel region of
the upper without risk of breakage. This in turn permits the
use of a larger rear sole 150 with more ground-engaging
surface and, hence, more stability. (As stated, the exterior
walls of the lower portion of the rear sole generally align
vertically with the exterior surface of the side walls forming
the recess 146). It also permits the employment of a flexible
region or member with a correspondingly larger diameter,
width or length because its peripheral edges optimally
should align vertically with the load-bearing side walls of
the recess. Such a larger flexible region or member, with a
diameter, width or length greater than the width of the heel
region of the upper at its widest point, creates more cush-
ioning and/or spring for the user’s heel during the gail cycle.
The observations and provisions contained in this paragraph
are equally applicable to the embodiments described in
FIGS. 1, 2, and 3.

Rear sole 150 is preferably made from two different
materials: an abrasion-resistant rubber compound for
ground-engaging outsole 154; and a softer, more elastomeric
material such as polyurethane or ethylene vinyl acetate
(EVA) for midsole 158. However, rear sole 150 could be
comprised of a single homogenous material, or iwo mate-
rials (e.g., EVA enveloped by hard rubber), as well as a
material comprising air encapsulating tubes, for example,
disclosed in U.S. Pat. No. 5,005,300. For each of the
discussed rear sole embodiments, the outsole and midsole
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materials are preferably more resilient than materials used
for the rear sole support or arch extension.

Detachability of rear sole 150 allows the user to change
rear soles entirely when either the sole is worn to a signifi-
cant degree or the user desires a different sole for desired
performance characteristics for specific athletic endeavors
or playing surfaces. The user can rotate the rear sole (o
relocate a worm section (o a less critical area of the sole, and
eventually replace the rear sole altogether when the sole is
excessively worn. By periodically changing the position of
the rear sole, more uniform wear and long life (both outsole
and midsole) can be achieved. Additional longevily in wear
may also be achieved by interchanging removable rear soles
as between the right and left shoes, which typically exhibit
opposite wear patteros.

In addition, some users will prefer to change the rear soles
oot because of adverse wear patterns, but because of a desire
for different performance charactenistics or playing surfaces.
For example, it is contemplated that a person using this
invention in a shoe marketed as a “cross-irainer” may desire
one type of rear sole for one sport, such as basketball, and
another type of rear sole for another, such as running. A
basketball player might require a harder and firmer rear sole
for stability where quick, lateral movement is essential,
whereas a runner or jogger might tend to favor increased
shock absorption features achievable from a softer, more
cushioned heel. Similarly, a jogger planning a run oulside on
rough asphall or cement might prefer a more resilient rear
sole than the type that would be suitable to run on an alrcady
resilient indoor wooden track. Rear sole performance may
also depend on the weight of the user or the amount or type
of cushioning desired.

The present inveation includes a shoe or shoe kit which
includes or can accept a plurality of rear soles 150 having
different characteristics and/or surface configurations,
thereby providing a cross trainer shoe. As explained in more
detail below, the shoe can also be designed to accept and use
different flexible members in the rear sole area, to achieve
optimal flex and cushioning, through the combination of a
flexible member and rear sole selected to provide the most
desirable flex, cushion, wear, support, and traction for a
given application. In a preferred embodiment, both the rear
sole and the flexible member are replaceable and a given rear
sole can be locked in a plurality of separate positions relative
to the recess in which it is held.

Since rear sole 150 shown in FIGS. 1 and 2 is selectively
positionable relative to rear sole support 140 in a single
plane about an axis perpendicular to the major longitudinal
axis of the shoe, it may be moved to a plurality of positions
with a means provided to allow the user ta secure the rear
sole at each desired position. After a period of use, outsole
154 will exhibit a wear pattern at the point in which the heel
first contacts the ground, when the user is running, for
example. Excessive wear normally occurs at this point, and
at midsole 158 generally above this point, degrading the
performance of the rear sole. When the user determines that
the wear in this area is significant, the user can rotate the rear
sole so that the worn portion will no longer be in the location
of the user’s first heel strike. For the shoe shown in FIGS.
1 and 2, rotation is accomplished by-detaching the rear sole
and realtaching at the desired location. For the embodiment
in FIG. 3 discussed below, the rear sole may be rotated
without separating it from the rear sole support. The number
of positions into which rear sole of FIGS. 1 and 2 can be
rotated is limited by the number of knobs/openings, but is
unlimited for the rear sole shown in FIG. 3. The use of other
mechanical locking systems to allow selective movement
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and locking of the rear sole is contemplated within the spirit
of the invention.

Rotating the rear sole about an axis normal to the shoe’s
major axis to a position, for example, 180 degrees beyond its
starting poiat, will locate the worn portion of the rear sole at
or near the instep portion of the shoe. The instep portion is
an area of less importance for tractioning, stability, cush-
toning and shock absorbing purposes. As long as the worn
portion of the rear sole is rotated beyond the area of the
initial heel strike, prolonged use of the rear sole is possible.
The user can continue periodically 1o rotate the rear sole so
that an unwaorn portion of the rear sole is located in the area
of the first heel strike.

The shape of rear sole cam be circular, polygonal,
clliptical, “sand-dollar,” elongated “sand-dollar,” or other-
wise. The shape of recess 146 is formed to be compatible
with the shape of the rear sole. In all embodiments, the
nvention includes mechanical means for selectively locking
the rear sole relative to the rear sole support and upper of the
shoe. Preferably, the rear sole is shaped so that at least the
rear edge of the outsole has a substantially identical profile
at several, or preferably each rotated position. To allow for
a plurality of rotatable positions, the shape of the outsole
preferably should be symmetrical about its central axis. As
shown in FIG. 1, the rear sole has free beveled portions
which are symmetrically positioned about its central axis.
The user in this embodiment can rotate the rear sole 120°
and place an unworn beveled portion at the rear heel region
of the shoe, where wear is often maximum. Alternatively, the
rear sole could have two beveled portions, 180° apart (in an
oval embodiment this would have to be the case), in which
event only one rotation per shoe, plus an exchange between
right and left rear soles, would be possible, before replace-
ment of rear soles would be necessary.

While the above discussion is directed towards a rear sole
that rotates or separates in its entirety, it is specifically
conternplated that the same benefits of this invention can be
achieved if only a portion of the rear sole is rotatable or
removable. For example, a portion of the rear sole, e.g., the
center area, may remain stationary while the periphery of the
ground-engaging surface or outsole rotates and/or is detach-
able. As another example, the rear sole may not be remov-
able but only rotatably positionable.

In a preferred embodiment of the invention, the shoe of
the present invention includes a flexible region 200 that is
positioned above the rear sole and has a central portion that
in its normal unflexed state is spaced upwardly from the
portion of the shoe (rear sole support, or rear sole) imme-
diately below it. The flexible region 200 is designed to
provide a preselected degree of flex, cushioning, and spring,
to thereby reduce or eliminate heel-center midsole compres-
sion found in conventional materials. Flexible region 200 is
made of stiff, but flexible, material. Examples of materials
that may be used in the manufacture of tlexible member 200
include the following: graphite; fiberglass; graphite (carbon)
fibers set in a resin (i.¢. acrylic resin) binder; fiberglass fibers
set in a resin (i.e. acrylic resin) binder; a combipation of
graphite (carbon) fibers and fiberglass fibers set in a resin
(i.e. acrylic resin) binder; nylon; glass-filled nylon; epoxy;
polypropylene; polyethylene; acrylonitrile butadiene styrene
(ABS); other types of injection-molded thermoplastic engi-
neering resins; spring steel; and stainless spring steel. The
flexible region 200 can be incorporated into other elements
of the shoe or can be a separate flexible member or plate.

As shown in FIG. 2, flexible member 200 can be in the
form of a plate supported at its peripheral region by an
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upward facing top surface of rear sole support 140. In this
embodiment, the member, or plate 200 is positioned between
the rear sole 150 and the heel portion of upper 120. A ledge
148 may be formed in rear sole support 149 to support and
laterally stabilize flexible member 200.

The fexible member may also be permanently attached to
the top or bottom of the rear sole support or detachably
secured to the shoe upper and removable through a pocket
formed in the material (not shown) typically located on the
bottom surface of the upper, or it can be exposed and
removed after removing the sock liner or after lifting the rear
portion of the sock liner. Alternatively, it may be totally
exposed as inthe case of flexible member 200 shown in FIG.
18, wherein the U-shaped cushioning member may have
direct contact with the users heel without an intervening
sock liner in the heel portion of the shoe. The removability
of the flexible member allows the use of several different
types of flexible members of varying stiffness or composi-
tion and, therefore, can be adapted according to the weight
of the runner, the ability of the runner, the type of exercise
involved, or the amount of cushioning and/or spring desired
in the heel of the shoe.

Rear sole 150 may have a concave top surface 167, as
shown in FIG. 2. Therefore, when the rear sole 1s attached
to the rear sole support, the top surface of the rear sole does
not come into contact with the flexible member when the
flexible member deflects within its designed range of flex.
As a result, the middle of the flexible member can flex under
the weight of the user without being impeded by rear sole
150. Flexible member 200 thus acts like a trampoline to
provide extra spring 1o the user’s gait in addition to
minimizing, or preventing, midsole compression in the
central portion of the rear sole.

A second preferred embodiment is shown in FIG. 3. In
this embodiment, a rear sole 250 is identical to rear sole 150
shown in FIG. 2 except that it has a groove 254 below upper
midsole portion 252, instead of knobs 165. A rear sole
support 240 includes a downwardly extending wall 244 that
has a serrated bottom edge 246 and a threaded inner surface
248. Rear sole support 240 also includes an upper rim 249.

The embodiment of FIG. 3 also indicates a threaded ring
400. Ring 400 includes a threaded outer su 410 that mates
with threaded inner surface 248 of rear sole support 240. The
ring also includes an outwardly and inwardly extending
flange 412 that presses against serrated bottom edge 246
when the ring is screwed into the rear sole support. The
bottom surface of flange 412 includes anchors 414, and may
also be serrated to further grip the rear sole to prevent
rotation. The ring also has two ends 416 and 418, and end
416 may have a male member and end 418 may be shaped
1o receive the male member to lock the two ends together.
Ring 400 may be made of hard plastic or other substantially
rigid materials that provide a secure engagement with rear
sole support 240 and a firm foundation for supporting
flexible member 200.

Rear sole 250 is attached to rear sole support 240 by
unlocking the ends of ring 400 and positioning ring 400
around upper midsole portion 252 of the rear sole such that
flange 412 engages groove 254. Ring 400 is then firmly
locked onto the rear sole by mating end 416 with end 418.
Flexible member 200 is inserted into the rear sole support so
that it presses against upper rim 249. Ring 400, with rear
sole 250 attached, is then screwed into the rear sole support
by engaging threaded surface 410 of the ring with threaded
surface 248 of wall 244. The ring is then screwed into the
rear sole support until serrated edge 246 of wall 244 engages
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flange 412 of ring 400. Serrated edge 246 serves to prevent
rotation of the ring during use and the top edge of ring 400
firmly supports flexible member 200.

The rear sole support sidewalls need not be continuous
around the entire recess. Such sidewalls may be substan-
tially eliminated on the lateral and medial sides of the rear
sole support, or even at the rear and/or front of the rear sole
support, exposing ring 400 when installed, even allowing it
to protrude through the sidewalls where the openings are
created This has no effect whatsoever on the thread align-
ment on the inside surface of the remaining sidewalls. The
advantage of doing this is that a ring with a slightly larger
diameter than otherwise possible and, hence, a flexible
member with a slightly larger diameter than otherwise
possible may be employed.

In the embodiment shown in FIG. 3, a variety of different
flexible members 200 having different flex and cushioning
characteristics can be selectively incorporated into the shoe.
Flexible member 200, once incorporated into the shoe, is
securely held in place with rear sole support 240. Preferably,
the rear sole support contacts flexible member 200 only
along its outer periphery, and rear sole support 240 includes
an opening above the flexible member, thereby permitting
the plate to protrude upwardly toward the user’s heel.
Moreover, because the top surface of rear sole 250 is
preferably concave in shape, the central portion of the rear
sole does not contact the central portion of the flexible
member in its unflexed, normal position. As a result, the
flexible member can also flex downward. The degree of
flexing of the member can be controlled both by the selec-
tion of the material and shape of the member, as well as the
relative dimensions and shape of rear sole support 240 and
rear sole 250. While flexible member 200 and the corre-
sponding recess in rear sole support 240 are circular in FIG.
3, other shapes can be utilized. Rear sole support 240 could
be designed to include a recess above upper rim 249 to
accept the flexible member and a mechanical means, such as
a circular locking ring, similar to ring 400, to support and
lock the flexible member in place. In such an embodiment,
the user could change the flexible member from the inside of
the shoe. Similarly, the flexible member 200 could be fixedly
secured to, or incorporated as an integral part, of either the
rear sole support or the rear sole. Similar configurations of
an integral flexible region are within the spirit of the
invention.

The embodiment of FIG. 3 and other embodiments of the
invention preferably provide a shoe that includes a flexible
region or member which has its own preselected spring and
cushioning characteristic and which is preferably removable
and replaceable, a rear sole with its own pre-selected cush-
ioning properties (both outsole and midsole) and which is
preferably removable, replaceable, and capable of being
locked in place at a plurality of preselected positions; a
plurality of beveled portions on the outer surface of the rear
sole which are preferably symmetrically located about its
axis; and an interrelationship of the flexible member, rear
sole support, and rear sole which permit the flexible member
to frecly flex to at least a predetermined degree. The flexible
region and its characteristics, the rear sole and its
characteristics, and the rear sole’s relative location to the
fiexible region can be selectively allered, to provide in
combination an optimal shoe for a given application. Also,
because of the rear sole rotation and replacement permitted
by the invention, typically heavy outsole material may be
made thinner than on conventional athletic shoes, thus
reducing the weight of the shoe. The invention also permits
the weight of the shoe to be further reduced because the
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central portion of the midsole of the rear sole can be
eliminated, since the flexible region of the shoe provides
weight bearing and cushioning at this area

Other rear sole support/rear sole combinations for secur-
ing the rear sole to the shoe and for supporting the flexible
member at or below the heel region of the upper are
contemplated and fall within the spirit of this invention, as
described and claimed. By means of example only, some
such additional configurations are disclosed in commoniy-
owned U.S. patent application Ser. No. 08/291,945, which is
incorporated herein by reference.

The flexible region of the present invention is not limited
to 4 circular shape and can be adapted to conform to the
shape of the rear sole. The flexible region also need not be
used only in conjunction with a detachable rear sole, but can
be used with permanently attached rear soles as well.

FIGS. 4-17 show various alternative embodiments of the
flexible member. In each of these embodiments, the flexible
member may be curved or couvex in shape, or have an
inwardly curved ar concave bottom surface, such that the
interior portion of the flexible member is elevated relative to
its periphery when the flexible member is positioned in the
shoe 1n its normal position. Each of the following flexible
member embodiments may be used in conjunction with the
rear sole support/rear sole combinations disclosed in FIGS.
1-3 and more generally disclosed in this disclosure in its
eatirety. In addition the following disclosed embodiments of
flexible members can be integrally incorporated into a
portion of the shoe. In either even 1, the resullant shoe has
a flexible region which provides a preselected flex and
spring.

As shown in FIG. 4, flexible member 500 has a concave
under surface 502 (when viewed from ils botlom) and an
opposing convex upper surface, and is circular in shape. As
a result, the interior portion of the flexible member 500 is
elevated relative to its peripheral portion and is positioned
below the rear sole of the user when supported in the shoe.

Flexible members 510 and 520 shown in FIGS. 1 and 6,
respectively, are similar in structure to flexible member 500
except that flexible member 510 has a bottom surface 514
and a moon-shaped ootch 512 and flexible member 520 has
a bottom surface 524 and two opposing moon-shaped
notches 522. Notch 512 of flexible member 510 is preferably
aligned with the back of the rear sole. One of notches 522
of flexible member 520 may be aligned with the back of the
rear sole, or alternatively such notches may be aligned with
the lateral and medial sides of the shoe. Flexible member
530 as shown in FIG. 7 is identical in structure to flexible
mermber 520 showan in FIG. 6 except that it is not convex in
shape, but rather curved in only one direction. The flexible
member 530 alignment options are the same as those of
flexible member 520.

As shown in FIG. 8, flexible member 540 includes a
plurality of spokes 542 each joined at oge end to a hub 544
and joined at an opposite end to rim 546. The size, shape,
and number of spokes is variable depending on the desired
flexibility. As shown in FIG. 8, each of spokes 542 has a
triangular cross-section, although the cross-section may also
be square, rectangular, or any other geometrical shape.
When positioned in the shoe, hub 544 is elevated relative to
rim 546 such that hub 544 is closer to the heel region of the
upper.

The Bexible members shown in FIGS. 9-12 are variations
of flexible member 540 shown in FIG. 8. Flexible member
550 shown in FIG. 9 is identical in structure 1o flexible
member 540, but includes webbing 552 covering the top
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surface of fiexible member 550 and joining cach of spokes upor in
542 to reinfore® flexible member 550. Webbing 552 may be genera]ly confor
. o :

injection molded with the rest of fexib

member 560 shown o FG. 10 s similac i8 structure 10 choe. Cushl e 0 b

flesible member 540 shown inF1G. 8 howevel spokes 562 5 urethane Of EVAor may be as air-filled ot gc\-fmed mesmber

decrease 10 thickness petween hub 564 and the cequral Cushioning ™¢ ber 650 o be affixed © flexible memde

portion of each of {he spokes 562 and then increase 10 500 by gluitd or mi made integrd Ap flexible 10

{nickness from the central portion {oward fim 3% ember S0 a an injectio? molding process: if injectio®

Flexible member 570, show in FIG- 11, also includes & molded, cushioie pember 630 would ¢ de of the sam®
1o material a8 ible mem 500, To decre he stiffness of

cushioning membet 650 in this instance, small noles (oot
decreases i0 direction from B 574 toward 00 76. n shown) coay be drilled 12 cushioning ipe@Pet §50 to weaket
addition, webbing 578 m2Y pe placed OVEF pe 1op surface of 1 and therebY allow W10 depress mO€ readily upon impact

fexible member 570 similar 1© that disclosed in G. 9. and more uniforaly with fexible memiber S

plurality of spokes 572 joined at opposite ends to hub 57
and Aim 576.1n this embodimcm, the thickness of the spokes

F1G. 12 ilustrales 2 tousiog 580 for supportiod e P The cushionife membor 650 doscribed above €27 be
flexible membet, 18 {his exampié: flexible me ¢ 560. '\ncorpora\ed into & shoe having any of the various fiexible

[egions disclosed 10 {his applicatio? and drawiogs: as well a5
other shoes falling within the SCOP® of the claims.
i 1 oe sock Tines,

20 which gencm\\y provides cushioning, M3Y ¢ thinoer i the

case, housing 580 acts as @ reinforcement for limiting or heel ared or M
climinating fateral movement of Bexible memb i
use. This may pave the effect of makiog the center Of the

flexible member more springy- 1t may 3ls0 allow the oembel oo

10 be made of thinnet andfor lightet weight maten? ficxible med on its bouom curface. 1is © tom surtact
FIGS. 13 and 14 sho¥ farther qariations 0f flexible plate may 2lso ¢ pensate for gaps fo ¢ flexible mer®
500 shown in While flexi le plat as 2 per. Fot eXampies the sock tiner y have » concave bottom
senerally unifo ccs at any 8f en radius fexible surface in U peel area 10 correspond those flexible
plate 583 shown 10 FIG. 13 decreases 10t ickness from L members bavin® convex UPPE surfaces

center of 1Be mber 10 ard is pen hery. Fl «ible membet 1o each of the above described embodiments, the Gexible
590 shown 18 51G. 14,00 ¢ other hand, ticket aeal the member 18 {ilustrated 25 arate compo ot of the shoe
center and 8 the peripherys { thinnet (herehetween: which caft be remove m the sb and replaced by 3
FIGS 15-17A disclose flexible members mposed © similar Of different flexibl (member, a5 d¢ d. In each ©
carbop ripboos sl in a (eSI0 binder. Alternativelys {hey may 35 the emb the central portion of the flexiole member
e fberglass cibbons or 8 &0 bination on and fiber is raised relative {o its outer P eter { when place
glass ribbons Ribbons ade of othet types of fiber maY als0 1 the shoe, the interiof P° tion in 1S normal state does 0ot
pe used. Fb xible member 600 includes radially of diametrt touch the redr sole support 2 djor rear SO result, the
cally projectiog us 602, cither emad g from the interior © the ¢ member 11 flex in reSPO se to the
center O fexible me ber t ward its pcnphew of, 4 user’s stade ithout firsty ever, contach g the real sole
referably, P (hrough the ceqter from 2 oint on the supporst and/for ¢ sole. Such flexible mem e, \herefore
pcnphery ad metrcally opposite poiat the periphery can be used with 1€af les that have 2 flat upper surface, 85
These fib 602 are fixed in posuion by a tesit inder well as those {hat have & concave upper suface. 1he relative
ynowa in e @  Flexd mber 610 owa 18 ghape an posihomng of the feX \¢ membel and the
also includes carbon ribbons 602 set in 2 cesin binder 604, 45 adjacent (€21 sole support ©f ear sol be designed 10
pbut Fusther ncludes 3 i 606 comprise of ribbon preset in rovide the optimum B yffness, and SP g character’s
i rics. Howevel €ac the above-desctt 4 flexible mem

mernber 0. Flexible me® ¢ 620 shown I 1G. 17 18

:dentical 10 exible membel 610 showa it 1 16 excopt ot only decreases aumber of loose parts and increases

that it furthet includ 2 circular fibb0 608 posedmresm 50 the efficiency © spufacturing Proc , but als0 rines

pinder 604 and A scribing the Sente! bie member limits tbe jateral d placement £ the periphery O the
flcxible member upol deflection pmenhallv creating Mmote

20. The flexible member shown i FIG. 1TA S jdentical 1O bl po’
at it has spring 10 the centel and/ot permitting {he wse of thinner

the flexible membel $10 shown 18 16. 17 except

fower Spokes and further includes 8 plurality of circular andfot Jighter weight material
ribbons 608 spaced cadially from the centet of the mEMDET 55 As shown 10 G. 19, real sole suppor 40 18 dentical 10
and disposed ¢sin bin 04. Flexible membees 6V structure 10 1€31 sole suppott 140 shown 1G. 2 except that
610, and 620 e convex i shape $O {hat the center © rear sole suppl 1 flexible region (/0 that serves HS
the flexible membet 15 raised Jative to its OWieT perimeteh same purp function a8 f 1 above-dcscnbe
when place in the sho¢ y may als a _shaped flexible members tn fact, a0y he abo o-described flex
cushiomss membe placed 0 or secured 10 {heir WP surface 60 ible mem as fexible region 90 so long ¥8
ike that shoW in F1G. 18 they can D€ made integral with rear sole supp 140. In this
Since 1L 18 contemplaied that {he flexible meT er will be example, B xible region 700 is conveX g and thus
composed of &P 16 of other S, but fexidle, material, it similar L flexible me™ ¢ 500 spowa it 4. Cushiomng
s preferable 1© cushion the impact of the user's B 1 against womber 650 of 2 modified socK Iy described 20OVE
the flexible mesmber uring a in FiG- 18, a & may also & used.
substantially U-shaped € ning Taember 650 is disposed The fexible region may be incorporated into other 162

us
on the tap surface of flexible member 500 to cushion the beel sole support cmbodiments 2% well, As an alternative 10 using
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arch extension 180, rear sole support 440 shown in FIGS.
20-22 includes a thickened tongue 447 that extends toward
the ball of the foot. Thickened tongue 447 provides addi-
tional gliing surface for attaching the rear sole support to
forward sole 160 and additional stiffness to the heel portion
of the shoe and the arch area, thus mining the chances of
separation of the forward sole from the rear sole support, and
at the same time minimizing the tendency of the shoe to curl
at the juncture of the hard rear sole support with the soft
forward sole. Similar to rear sole support 240, rear sole
support 440 includes a heel counter 442 and a side wall 444.
Rear sole support 440 also includes a rim 448 and anchors
452 10 receive and retain a rear sole with a mating groove,
such as rear sole 250. Forward sole 260 is longer in this
embodiment to extend back to the edge where it would abut
the rear sole. Flexible region 710 is identical to flexible
region 700 in FIG. 19.

[n another embodiment, rear sole support 460, as shown
in FIGS. 23 and 24, includes a tongue 462 that is tinner and
slightly smaller than tongue 447 shown in FIGS. 20-22.
However, rear sole support 460 includes a curved wall 464
that has a pocket formed on its forward side for receiving a
rating rear edge of forward sole 360 adjacent the rear sole
support. Curved wall 464 provides a firm, smoothly con-
toured transition from hard-to-align resilient materials of the
forward and rear soles and thereby minimizes gapping. It
also provides a desirable brace or bumper for the lower
portion of the rear sole when the user is running. Flexible
region 720 is identical to flexible regions 700 and 710.

As shown in FIGS. 25 and 26, the flexible member may
also be integrated with the securing member. Securing
member 750 is similar in structure and function as securing
member 400 ia that it includes a wall 752 with a threaded
outer surface, an inwardly and outwardly extending rim 754,
and anchors 756. Securing member 750 also includes a
convex flexible region 760 integral with wall 752. Flexible
region 760, like flexible regions 700 and 710, may incor-
porate any of the configurations shown in FIGS. 4-18.

Securing member 750 is simply substituted for securing
member 400 and flexible member 200 shown in FIG. 3 to
attach rear sole 250 to rear sole support 240. However, since
sec g member 750 does not include mating ends 416, 418,
rear sole 250 is press-fitted into securing member 70 until
rear sole groove 2154 mates with securing member rim 754.
This may have the effect of making the center of the fiexible
member more springy. It may also allow the flexible member
to be made of thinner and/or lighter weight material.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the system of
the present invention without departing from the scope or
spirit of the invention. Thus, it is inlended thal the present
invention cover the moditications and variatioos of this
invention provided they come within the scape of the claims
and their equivalents.

What is claimed is:

1. A shoe comprising:

an upper having a heel region;

a rear sole having a rearward portiou and an opposite
forward portion connected below the heel region, the
rear sole having a boltom surface at least a portion of
which is ground engaging, the bottom surface including
at least one substantially planar portion and at least
three portions non-planar with the at least one substan-
tially planar portion, the noa-planar portions being
positioned proximate the perimeter of the rear sole and
separated from each other by other portions of the

20

25

30

40

45

55

14

bottom surface, each of the non-planar portions being
inclined upwardly from another portion of the bottom
surface in a direction toward the perimeter of the rear
sole, one of the at least three non-planar portions being
proximate the rearward portion of the rear sole, and at
least two of the at least three non-planar portions being
proximate the forward portion of the rear sole and
being onented so that at least one edge of one of the at
least two non-planar portions proximate the forward
portion of the rear sole is proximate a medial side of the
rear sole and at least one edge of the other of the at least
two non-planar portions proximate the forward portion
of the rear sole is proximate a lateral side of the rear
sole;

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least a portion of the upper
surface of the plate being convex, at least a portion of
the lower surface of the plate being concave, the
interior portion of the plate being positioned over a
voud; and

an opening in the bottom surface of the rear sole located
beneath the interior portion of the plate, the opening
being in communication with the void to expose the
interior portion of the plate from outside of the shoe.

2. The shoe of claim 1, wherein each of the non-planar
portions has a maximum linear dimension less than the
greatest width of the bottom surface along a line perpen-
dicular to a major axis of the shoe.

3. The shoe of claim 1, wherein the bottom surface
includes an outsole material that is ground engaging, the rear
sole including midsole material above the outsole material,
at least a portion of the midsole material above the non-
planar portions being thinner than the midsole material
above the at least one substantially planar portion of the
bottom surface of the rear sole.

4. The shoe of claim 1, further comprising at least one
wall proximate at least a portion of the peripheral portions
of the plate and extending in at least one of an upwardly
direction and a downwardly direction from the plate, the at
least one wall being integral with the plate.

5. The shoe of claim 1, wherein the upper has an arch
region, and further comprising an arch bridge integral with
the plate, the arch bridge extending from a position proxi-
mate a forward portion of the plate, forward beneath at least
a portion of the arch region of the upper.

6. The shoe of claim S, wherein the arch bridge has a
bottom surface that is at least in part visible from outside of
the shoe.

7. The shoe of claim 1, wherein the upper surface has at
least two convex portions, at least a portion of the upper
surface being concave, the concave porction of the upper
surface being located between the two convex portions of
the upper surface.

8. The shoe of claim 1, further comprising at least one
sidewall above at least a portion of the bottom surface of the
rear sole, the at least one sidewall having at least one hole
therethrough located on at least one of a lateral side, a medial
side, and a rear of the shoe.

9. The shoe of claim 1, wherein at least a substantial
portion of the peripheral portions of the flexible plate is
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restrained from movement relative to the interior portion of
the flexible plate.

10. The shoe of claim 1, wherein the peripheral portions
of the flexible plate being restrained from movement relalive
to the interior portion are at a poiat along a medial side and
at a poiat along a lateral side of the shoe.

11. The shoe of claim 1, wherein a forward facing portion
and a rearward facing portion of the peripheral portions of
the flexible plate are restrained from movement relative to
tbe interior portion.

12. The shoe of claim 1, wherein the peripheral portions
of the flexible plate are restrained from movement relative o
the 1nterior portion at at least two spaced apart points along
a medial side of the shoe and at at least two spaced apart
points along a lateral side of the shoe, the interior portion of
the plate being located above a point between the at least two
points along the medial side of the shoe and the at least two
points along the lateral side of the shoe and beneath the
approximate center of the user’s heel.

13. The shoe of claim 12, wherein upoa the deflection of
the interior portion of the plate, the at least two points along
the medial side of the shoe and the at least two points along
the lateral side of the shoe are displaceable in a direction
substantially parallel to the ground.

14. The shoe of claim 1, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
the interior portion both along at least a portion of a medial
side and at least a portion of a lateral side of the shoe and on
at least a portion of a forward facing portion and at least a
portion of a rearward facing portion of the peripheral por-
tions of the flexible plate.

15. The shoe of claim 1, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.

16. The shoe of claim 15, wherein the peripheral portions
are both toward the front of the shoe.

17. The shoe of claim 15, wherein the peripheral portions
are both toward the back of the shoe.

18. The shoe of claim 15, wherein the peripheral portions
are both on the lateral side of the shoe.

19. The shoe of claim 15, wherein the peripheral portions
are both on the medial side of the shoe.

20. The shoe of claim 15, wherein the peripheral portions
of the upper and lower surfaces are proximate one another.

21. The shoe of claim 20, where the capable of being
deflected interior portion is located between the portions of
the upper and lower surfaces and a point beneath a central
portion of the heel region of the upper.

22. A shoe comprising:

an upper having a heel region and an arch region;

a rear sole having a bottom surface, the rear sole being
secured below the heel region of the upper;

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an iaterior portion of the plate in
a direction substantially perpendicular to a major axis

of the shoe so that the interior portion of the plale is s

capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least a portion of the upper
surface of the plate being convex, at least a portion of
the lower surface of the plate being concave, the
interior portion of the plate being positioned over a
void;
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an opening in the bottom surface of the rear sole located
beneath the interior portion of the plate, the opening
being in communication with the void to expose the
interior portion of the plate from outside of the shoe;

an arch bridge integral with the plate, the arch bridge
extending from a position proximate a forward portion
of the plate, forward beneath at least a portion of the
arch region of the upper; and

at least one wall proximate at least a portion of the

peripheral portions of the plate and extending in at least
one of an upwardly direction and a downwardly direc-
tion from the plate, the at least one wall being integral
with the plate.

23. The shoe of claim 22, wherein the at least one wall
extends in an upwardly direction.

24. The shoe of claim 23, wherein the upwardly extending
wall is connected to at least a portion of the heel region of
the upper.

25. The shoe of claim 23, wherein at least a portion of the
upwardly extending wall is visible from outside of the shoe.

26. The shoe of claim 25, wherein at least a portion of the
upwardly extending wall is visible from a medial side of the
shoe, from a lateral side of the shoe, and from a rear of the
shoe.

27. The shoe of claim 23, wherein the at least one wall
includes a wall extending in a downwardly direction.

28. The shoe of claim 27, wherein the downwardly
extending wall contacts at least a portion of the rear sole.

29. The shoe of claim 27, wherein at least a portion of the
downwardly extending wall is visible from outside of the
shoe.

30. The shoe of claim 29, wherein al least a portion of the
downwardly extending wall is visible from a medial side of
the shoe, from a lateral side of the shoe, and from a rear of
the shoe.

31. The shoe of claim 22, wherein the at least one wall
extends in a downwardly direction.

32. The shoe of claim 31, wherein the downwardly
extending wall contacts at least a portion of the rear sole.

33. The shoe of claim 31, wherein at least a portion of the
dowawardly extending wall is visible from outside of the
shoe.

34. The shoe of claim 22, wherein the arch bridge is
integral with an upwardly extending wall on at least one of
a lateral side and a medial side of the shoe.

35. The shoe of claim 34, wherein the upwardly extending
wall is at least in part visible from outside of the shoe.

36. The shoe of claim 22, wherein the arch bridge has a
bottom surface that is at least in substantial part visible from
outside of the shoe.

37. The shoe of claim 36, wherein the bottom surface of
the arch bridge is visible on a line perpendicular to a major
axis of the shoe across a width of the arch bridge.

38. The shoe of claim 22, wherein the arch bridge is
integral with a downwardly extending wall.

39. The shoe of claim 38, wherein at least a portion of the
downwardly extending wall is visible from outside of the
shoe.

40. The shoe of claim 38, wherein the downwardly
extending wall contacts at least a portion of the rear sole.

41. The shoe of claim 38, wherein the downwardly
extending wall is integral with a rearward portion of the arch
bridge.

42. The shoe of claim 38, wherein the downwardly
extending wall is arcuate.

43. The shoe of claim 38, wherein the downwardly
extending wall is at least in pad acurate.
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44. The shoe of claim 38, wherein the downwardly
extending wall is curved.

45. The shoe of claim 38, wherein the downwardly
extending wall is at least in part curved.

46. The shoe of claim 22, wherein the rear sole has a
rearward portion and an opposite forward portion connected
below the heel region, the rear sole having a bottom surface
at least a portion of which is ground engaging, the bottom
sucface including at least one substantially planar portion
and at least (wo portions non-planar with the at least one
substantially planar portion, the non- planar portions being
positioned proximate the perimeter of the rear sole and
separated from each other by other portions of the bottom
surface, each of the non-planar portions being inclined
upwardly from another portion of the bottom surface in a
direction toward the perimeter of the rear sole, one of the at
least two non-planar portions being proximate the rearward
portion of the rear sole, and the other of the at least two
non-planar portions being proximate the forward portion of
the rear sole.

47. The shoe of claim 22, wherein the upper surface has
at least two convex portions, at least a portion of the upper
surface being concave, the concave portion of the upper
surface being located between the two convex portions of
the upper surface.

48. The shoe of claim 22, further comprising at least one
sidewall above at least a portion of the bottom surface of the
rear sole, the at least one sidewall having at least one hole
therethrough located on at least one of a lateral side, a medial
side, and a rear of the shoe.

49. The shoe of claim 22, wherein at least a substantial
portion of the peripheral portions of-the flexible plate is
restrained from movement relative to the interior portion of
the fAexible plate.

50. The shoe of claim 22, wherein the peripheral portions
of the flexible plate being restrained from movement relative
to the interior portion are at a point along a medial side and
at a point along a lateral side of the shoe.

51. The shoe of claim 22, wherein a forward facing
portion and a rearward facing portion of the peripheral
portions of the flexible plate are restrained from movement
relative 1o the intedor portion.

52. The shoe of claim 22, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
the interior portion at at least two spaced apart points along
a medial side of the shoe and at at least two spaced apart
points along a lateral side of the shoe, the interior portion of
the plate being located above a point between the at least two
points along the medial side of the shoe and the at least two
points along the lateral side of the shoe and beneath the
approximate center of the users heel.

53. The shoe of claim 52, wherein upon the deflection of
the interior portion of the plate, the at least two points along
the medial side of the shoe and the at least two points along
the lateral side of the shoe are displaceable in a direction
substantially parallel to the ground.

54. The shoe of claim 22, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
the interior portion both along at least a portion of a medial
side and at least a portion of a lateral side of the shoe and on
at least a portion of a forward facing portion and at least a
portion of a rearward facing portion of the peripheral por-
tions of the flexible plate.

55. The shoe of claim 22, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.
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56. The shoe of claim 55, wherein the peripheral portions
are both toward the front of the shoe.

57. The shoe of claim 55, wherein the peripheral portions
are both toward the back of the shoe.

58. The shoe of claim 55, wherein the penpheral portions
are both on the lateral side of the shoe.

59. The shoe of claim 55, wherein the peripheral portions
are both on the medial side of the shoe.

60. The shoe of claim 55, wherein the peripheral portions
of the upper and lower surfaces are proximate one another.

61. The shoe of claim 60, wherein the capable of being
deflected interior portion is located between the peripheral
portions of the upper and lower surfaces and a point beneath
a central portion of the heel region of the upper.

62. A shoe comprising:

an upper having a heel region;

a rear sole having a bottom surface, the rear sole being
secured below the heel region of the upper;

a fexible plate having upper and lower surfaces aand
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least a portion of the upper
surface of the plate being convex, at least a portion of
the lower surface of the plate being concave, the
interior portion of the plate being positioned over a
void;

an opening in the botlom surface of the rear sole located
beneath the interior portion of the plate, the opening
being in communication with the void to expose the
interior portion of the plate from outside of the shoe;
and

at least one sidewall above at least a portion of the bottom
surface of the rear sole, the at least one sidewall having
at least one hole therethrough located on at least one of
a lateral side, a medial side, and a rear of the shoe.

63. The shoe of claim 62, wherein the at least one hole
includes at least two holes, at least one of the at least two
holes being on the medial side of the shoe and at least one
of the at least two holes being on the lateral side of the shoe.

64. The shoe of claim 63, wherein the plate is at least in
pad visible through both of the at least two holes.

65. The shoe of claim 62, wherein the plate is at least in
part visible through the at least one hole.

66. The shoe of claim 62, wherein the at least one sidewall
has an interior surface, the void being defined at least in part
by the interior surface of the at least one sidewall.

67. The shoe of claim 66, wherein the void is at least in
part visible through the at least one hole.

68. The shoe of claim 67, wherein at least one hole
includes at least two holes, at lcast one of the at least two
holes being on the medial side of the shoe and at least one
of the at least two holes being on the lateral side of the shoe,
the void being at leaslt in part visible through both of the at
least two holes.

69. The shoe of claim 66, wherein the interior surface of
the at least one sidewall is visible through the opening in the
bottom surface of the rear sole.

70. The shoe of claim 66, wherein at least a portion of the
interior surface of the at least one sidewall is visible through
the at least one hole in the at least one sidewall.
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71. The shoe of claim 66, wherein the at least one hole in
the at least one sidewall is on the lateral side of the shoe, the
interior surface of the at least one sidewall on the medial side
of the shoe being visible through the at least one hole.

72. The shoe of claim 62, wherein the at least one sidewall
includes midsole matenal.

73. The shoe of claim 62, wherein the at least one sidewall
includes outsole malerial.

74. The shoe of claim 62, wherein the at least one sidewall
mcludes both midsole material and outsole material.

75. The shoe of claim 62, further comprising at least one
wall proximate at least a portion of the peripheral portions
of the plate and extending in at least one of an upwardly
direction and a downwardly direction from the plate, the at
least one wall being integral with the plate.

76. The shoe of claim 62, wherein the upper has an arch
region, and further comprising an arch bridge integral with
the plate, the arch bridge extending from a position proxi-
mate a forward portion of the plate, forward beneath at least
a portion of the arch region of the upper.

77. The shoe of claim 76, wherein the arch bridge has a
bottom surface that is at least in part visible from outside of
the shoe.

78. The shoe of claim 62, wherein the rear sole has a
rearward portion and an opposite forward portion connected
below the heel region, the rear sole having a bottom surface
at least a portion of which is ground engaging, the bottom
surface including at least one substantially planar portion
and at least two portions non-planar with the at least one
substantially planar portion, the non- planar portions being
positioned proximate the perimeter of the rear sole and
separated from e¢ach other by other portions of the bottom
surface, each of the non-planar portions being inclined
upwardly from another portion of the bottom surface in a
direction toward the perimeter of the rear sole, one of the at
least two non-planar portions being proximate the rearward
portion of the rear sole, and the other of the at least two
non-planar portions being proximate the forward portion of
the rear sole.

79. The shoe of claim 62, wherein the upper surface has
at least two convex portions, at least a portion of the upper
surface being concave, the concave portion of the upper
surface being located between the two convex portions of
the upper surface.

80. The shoe of claim 62, wherein at least a substantial
portion of the peripheral portions of the flexible plate is
restrained from movement relative to the interior portion of
the flexible plate.

81. The shoe of claim 62, wherein the peripheral portions
of the flexible plate being restrained from movement relative
to the interior portion are at a point along a medial side and
at a point along a lateral side of the shoe.

82. The shoe of claim 62, wherein a forward facing
portion and a rearward facing portion of the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion.

83. The shoe of claim 62, wherein the peripheral portions
of the flexible plate are restrained from movemeat relative to
the interior portion at at least two spaced apart points along
a medial side of the shoe and at at least two spaced apart
points along a lateral side of the shoe, the interior portion of
the plate being located above a point between the at least two
points along the medial side of the shoe and the at least two
poinis along the lateral side of the shoe and beneath the
approximate ceater of the usec’s heel.

84. The shoe of claim 83, wherein upon the deflection of
the intecior portion of the plate, the at least two points along
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the medial side of the shoe and the at least two points along
the lateral side of the shoe are displaceable in a direction
substantially parallel to the ground.

85. The shoe of claim 62, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
the interior portion both along at least a portion of a medial
side and at least a portion of a lateral side of the shoe and on
at least a portion of a forward facing portion and at least a
portion of a rearward facing portion of the peripheral por-
tions of the flexible plate.

86. The shoe of claim 62, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.

87. The shoe of claim 86, wherein the peripheral portions
are both toward the front of the shoe.

88. The shoe of claim 86, wherein the peripheral portions
are both toward the back of the shoe.

89. The shoe of claim 86, wherein the peripheral portions
are both on the lateral side of the shoe.

90. The shoe of claim 86, wherein the peripheral portions
are both on the medial side of the shoe.

91, The shoe of claim 86, wherein the peripheral portions
of the upper and lower surfaces are proximate one another.

92. The shoe of claim 91, wherein the capable of being
deflected interior portion 1s located between the peripheral
portions of the upper and lower surfaces and a point beneath
a central portion of the heel region of the upper.

93. A shoe comprising:

an upper having a heel region;

a rear sole secured below the heel region of the upper; and

a flexible plate having upper and lower surfaces and

positioned between at least 4 portion of the rear sole
and at least a partion of the beel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, the upper surface having at least
one concave portion, and the lower surface being at
least in part visible from outside of the shoe.

94. The shoe of claim 93, wherein the lower surface is at
least in part visible through an opening to the rear sole.

95. The shoe of claim 93, wherein the upper surface has
at least one convex portion, the at least one convex portion
being adjacent the at least one concave portion of the upper
surface.

96. The shoe of claim 95, wherein the upper surface has
at least two convex portions, the concave portion of the
upper surface being located between the convex portioas of
the upper surface.

97. The shoe of claim 96, further comprising at least one
wall proximate at least a portion of the peripheral portions
of the plate and extending in at least oue of an upwardly
direction and a downwardly direction from the plate ,the at
least one wall being integral with the plate.

98. The shoe of claim 96, wherein the upper has an arch
region, and further comprising an arch bridge integral with
the plate, the arch bridge extending from a position proxi-
mate a forward portion of the plate, forward beneath at least
a portion of the arch region of the upper, the arch bridge
having a bottom surface that is at least in part visible from
outside of the shoe.

99. The shoe of claim 96, wherein the rear sole has a
rearward portion and an opposite forward portion connected
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below the heel region, the rear sole having a bottom surface
at least a portion of which is ground engaging, the bottom
surface including at least one substantially planar portion
and at least two portions non-planar with the at least one
substantially planar portion, the non- planar portions being
positioned proximale the perimeter of the rear sole and
separated from each other by ather portions of the bottom
surface, each of the non-planar portions being inclined
upwardly from another portion of the bottom surface in a
direction toward the perimeter of the rear sole, one of the at
least two non-planar portions being proximate the rearward
portion of the rear sole. and the other of the at least two
non-planar portions being proximate the forward portion of
the rear sole.

100. The shoe of claim 93, further comprising at least one
wall extending in at least one of an upwardly direction and
a downwardly direction, the at least one wall being integral
with at least a portion of the peripheral portions of the plate.

101. The shoe of claim 93, wherein the upper has an arch
region, and further comprising an arch bridge integral with
the plate, the arch bridge extending from a position proxi-
mate a forward portion of the plate, forward beneath at least
a portion of the arch region of the upper, the arch bridge
further having a bottom surface that is at least in part visible
from outside of the shoe.

102. The shoe of claim 93, wherein the rear sole has a
rearward portion and an opposite forward portion connected
below the heel region, the rear sole having a bottom surface
at least a portion of which is ground engaging, the bottom
surface including at least one substantially planar portion
and at least two portions non-planar with the at least one
substantially planar portion, the non- planar portions being
positioned proximale the perimeter of the rear sole and
separated from each other by other portions of the bottom
surface, each of the non-planar portions being inclined
upwardly from another portion of the bottom surface in a
direction toward the perimeter of the rear sole, one of the at
least two non-planar portions being proximate the rearward
portion of the rear sole, and the other of the at least two
non-planar portions being proximate the forward portion of
the rear sole.

103. The shoe of claim 93, further comprising at least one
sidewall above at least a portion of the bottom surface of the
rear sole, the at least one sidewall having at least one hole
therethrough located on at least one of a lateral side, a medial
side, and a rear of the shoe.

104. The shoe of claim 93, wherein at least a substantial
portion of the peripheral portions of the flexible plate is
restrained from movement relative to the interior portion of
the fexible plate.

105. The shoe of claim 93, wherein the peripheral portions
ot the flexible plate being restrained from movemeat relative
to the intenor portion are at a point along a medial side and
at a point along a lateral side of the shoe.

106. The shoe of claim 93, wherein a forward facing
portion and a rearward facing portion of the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion.

107. The shoe ot claim 93, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
the interior portion at at least two spaced apart points along
a medial side of the shoe and at at least two spaced apart
points along a lateral side of the shoe, the interior portion of
the plate being located above a point between the at least two
points along the medial side of the shoe and the at least two
points along the lateral side of the shoe and beneath the
approximate center of the user’s heel.
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108. The shoe of claim 107, wherein upon the deflection
of the interior portion of the plate, the at least two points
along the medial side of the shoe and the at least two points
along the lateral side of the shoe are displaceable in a
direction substantially parallel to the ground.

109. The shoe of claim 93, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
the interior portion both along at least a portion of a medial
side and at least a portion of a lateral side of the shoe and on
at least a portion of a forward facing portion and a rearward
facing portion of the peripheral portions of the flexible plate.

110. The shoe of claim 93, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.

111. The shoe of claim 110, wherein the peripheral
portions are both loward the front of the shoe.

112. The shoe of claim 110, wherein the peripheral
portions are both toward the back of the shoe.

113. The shoe of claim 110, wherein the peripheral
portions are both on the lateral side of the shoe.

114. The shoe of claim 110, wherein the peripheral
portions are both on the medial side of the shoe.

115. The shoe of claim 110, wherein the peripheral
portions of the upper and lower surfaces are proximate one
another.

116. The shoe of claim 115, wherein the capable of being
deflected interior portion is located between the peripheral
portions of the upper and lower surfaces and a point beneath
a central portion of the heel region of the upper.

117. A shoe comprising:

an upper having a heel region;

a rear sole secured below the heel region of the upper;

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least one portion of a cross
section of the plate perpendicular to a major axis of the
shoe defining a curve in a direction generally from a
medial side of the shoe to a lateral side of the shoe; and

an opening in the bottom surface of the rear sole located
beneath the interior portion of the plate that exposes the
interior portion of the plate.

118. A shoe comprising:

an upper having a heel region;

4 rear sole secured below the heel region of the upper;

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least one portion of a cross
section of the plate parallel to the major axis of the shoe
defining a curve in a direction generally from a front of
the shoe to a back of the shoe; and
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an opening in the bottom surface of the rear sole located
beneath the interior portion of the plate that exposes the
interior portion of the plate.

119. The shoe of claim 118, wherein the upper surface has
at least two convex portions, at least a portion of the upper
surface being concave, the concave portion of the upper
surface being located between the two convex portions of
the upper surface.

120. The shoe of claim 118, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion at at least two spaced apart
points along a medial side of the shoe and at at least two
spaced apart points along a lateral side of the shoe, the
interior portion of the plate being located above a point
between the at least two points along the medial side of the
shoe and the at least two points along the lateral side of the
shoe and beneath the approximate center of the user’s heel,
the at least two points along the medial side of the shoe and
the at least two points along the lateral side of the shoe being
displaceable in a direction substantially parallel to the
ground upon the deflection of the interior portion of the
plate.

121. A shoe comprising:

an upper haviog a heel region;

a rear sole secured below the heel region of the upper;

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative (o an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least one portion of a cross
section of the plate perpendicular to a major axis of the
shoe defining a curve in a direction generally from a
medial side of the shoe to a lateral side of the shoe, at
least one portion of a cross section of the plate parallel
to the major axis of the shoe defining a curve in a
direction generally from a front of the shoe to a back of
the shoe; and

an opening in the bottom surface of the rear sole located
beneath the interior portion of the plate that exposes the
interior portion of the plate.

122. A shoe comprising:

an upper having a heel region;

a rear sole secured below the heel region and having a
rearward portion, the rear sole further having a bottom
surface at least a portion of which is ground engaging,
the ground-engaging portion of the bottom surface
including at least one substantially planar portion and at
least one portion non-planar with the at least one
substantially planar portion, the at least ooe non-planar
portion being positioned proximate a perimeter of the
bottom surface and inclined upwardly in a direction
toward the perimeter of the bottom surface from
another portion of the bottom surface, the at least one
non-planar portion having an outer edge coincident
with the perimeter of the bottom surface and being
located proximate the rearward portion of the rear sole;

a flexible plate having upper and lower surfaces and
positioned between at least a portion of the rear sole
and at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movemeant relative to an interior portion of the plate in
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a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, the upper surface of the plate
being in at least substantial pad concave in shape, the
interior portion of the plate being positioned over a
void, and the lower surface of the plate being at least in
part visible from outside of the shoe; and

a sidewall that includes midsole material located bencath

the plate, the sidewall having an exterior surface that is
at least in part visible from outside the shoe and an
interior surface that at least partially defines the void,
the sidewall further having at least one opening there-
through on at least one of a lateral side of the shoe, a
medial side of the shoe, and a rear of the shoe.

123. The shoe of claim 122, wherein the at least one
opening is on both a medial side of the shoe and a lateral side
of the shoe.

124. The shoe of claim 122, wherein at least one opening
is on both a medial side of the shoe and a lateral side of the
shoe, and on a rear of the shoe.

125. The shoe of claim 122, wherein the void is visible at
least in part from outside the shoe through the at least one
opening in the sidewall.

126. The shoe of claim 122, wherein the lower surface of
the plate is visible at least in part from outside the shoe
through the at least one opening in the sidewall.

127. The shoe of claim 122, wherein the interior surface
of the sidewall 1s visible at least in part from outside the shoe
through the at least one opening in the sidewall.

128. The shoe of claim 122, wherein at least one portion
of a cross section of the plate perpendicular to a major axis
of the shoe defines a curve in a direction generally from a
medial side of the shoe to a lateral side of the shoe, at least
one portion of a cross section of the plate parallel to the
major axis of the shoe defining a curve in a direction
generally from a front of the shoe to a back of the shoe.

129. The shoe of claim 122, wherein the at least one
non-planar portion has a maximum linecar dimension less
than the greatest width of the bottom surface along a line
perpendicular to a major axis of the shoe.

130. The shoe of claim 122, wherein the bottom surface
includes an outsole material that is ground engaging, the rear
sole including midsole material above the outsole malterial,
at least a portion of the midsole material above the at least
one non-planar portion being thinner than the midsole
material above the at least one subslantially planar portion of
the bottom surface of the rear sole.

131. The shoe of claim 122, wherein the plate has at least
one openiag therein.

132. The shoe of claim 131, wherein the at least one
opening has a center located beneath the approximate center
of the heel of the user.

133. The shoe of claim 132, wherein the plate has multiple
elongated cut-out portions therethrough.

134. The shoe of claim 133, wherein the elongated cut-out
portions are oriented around the center of the opening.

135. The shoe of claim 134, wherein the elongated cut-out
portions are evenly spaced around the center of the opening.

136. The shoe of claim 135, wherelin the elongated cut-out
portions have a length and are oriented around the center of
the opening such that the length is in a direction away from
the center of the opening and toward the periphery of the
plate.

137. The shoe of claim 136, wherein a mid-longitudinal
axis along the length of the elongated cut-out portions passes
through the approximate center of the opening.
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138. The shoe of claim 122, wherein a portion of the
wterior portion of the plate is thinner than a portion of the
peripheral portions of the plate.

139. The shoe of claim 137, wherein the elongated cut-out
portions are spaced around the center of the opening in a
star-like pattern.

140. The shoe of claim 137, wherein the plate has six
elongated cut-out portions around the center of the opening,
the cut-out portions being oriented around the center of the
opening in 60-degree increments.

141. The shoe of claim 131, wherein the at least one
opening in the plate is at least in part visible from outside the
shoe.

142. The shoe of claim 122, wherein the noo-planar
portion of the ground-engaging portion of the bottom sur-
face of the rear sole includes an interior edge, the interior
edge being located proximate an opening in the ground-
cogaging portion of the bottom surface.

143. The shoe of claim 142, wherein the interior edge is
at least in part curved.

144. The shoe of claim 142, wherein the interior edge is
at least in part arc-shaped.

145. The shoe of claim 142, wherein the interior edge
defines at least a portion of a circle.

146. The shoe of claim 142, wherein the opening is
substantially circular in shape.

147. The shoe of claim 142, wherein the rear sole has an
interior sidewall adjacent and extending upwardly from the
interior edge of the non-planar portion of the ground-
cogaging portion of the bottom surface.

148. The shoe of claim 142, wherein the interior edge
defines a thickness of a layer of an outsole material, the
outsole layer having an upper surface and a lower surface,
the upper surface contacting another portion of the rear sole
and the lower surface comprising at least a portion of the
bottom surface of the rear sole.

149. The shoe of claim 142, wherein the opening in the
ground-engaging portion of the bottormn surface exposes a
wall that defines, at least in part, a truncated cone.

150. The shoe of claim 122, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion along at least a substantial
portion of the peripheral portions.

151. The shoe of claim 122, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion at 1 point along a medial side
and at a point along a lateral side of the shoe.

152. The shoe of claim 122, wherein a forward facing
portion and a rearward facing portion of the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion.

153. The shoe of claim 122, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion both at a point along a medial
side and at a point along a lateral side of the shoe and along
a forward facing portion and a rearward facing portion of the
peripheral portions of the flexible plate.

154. The shoe of claim 122, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion both along at least a portion
of a medial side and at least a portion of a lateral side of the
shoe and on at least a portion of a forward facing portion and
at least a portion of a rearward facing portion of the
peripheral portions of the flexible plate.

155. The shoe of claim 122, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
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of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.

156. The shoe of claim 155, wherein the peripheral
portions are both toward the front of the shoe.

157. The shoe of claim 155, wherein the peripheral
porlions are both toward the back of the shoe.

158. The shoe of claim 155, wherein the peripheral
portions are both on the lateral side of the shoe.

159. The shoe of claim 155, wherein the peripheral
portions are both on the medial side of the shoe.

160. The shoe of claim 155, wherein the peripheral
portions of the upper and lower surfaces are proximate one
another.

161. The shoe of claim 160, where the capable of being
deflected interior portion is located between the peripheral
portions of the upper and lower surfaces and a point beneath
a central portion of the heel region of the upper.

162. A shoe comprising:

an upper having a heel region aod an arch region;

a rear sole having a rearward portion and an opposite
forward portion connected below the heel region, the
rear sole having a bottom surface, at least a portion of
which is ground engaging, the bottom surface including
at least one substantially planar portion acd at least two
portions non-planar with the at least one substantially
planar portion, the non-plapar portions being posi-
tioned proximate the perimeter of the rear sole and
separated from each other by other portions of the
bottom surface, each of the non-planar portions being
inclined upwardly from another portion of the bottom
surface in a direction toward the perimeter of the rear
sole, one of the at least two non-planar portions being
proximate the rearward portion of the rear sole, and the
other of the at least two non-planar portions being
proximate the forward portion of the rear sole;

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is
capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe;

an opening in the bottom surface of the rear sole located
beneath the interior portion of the plate to expose the
interior portion of the plate from outside of the shoe;
and

an arch bridge integral with the plate, the arch bridge
extending from a position proximate a forward portion
of the plate, forward beneath at least a portion of the
arch region of the upper, the arch bridge having a
bottom surface that is at least in part visible from
outside of the shoe.

163. The shoe of claim 162, further including at least one
wall proximate at least a portion of the peripheral portions
of the plate, the at least one wall being integral with the plate
and extending in a downwardly direction [rom the plate, the
downwardly extending wall contacting at least a portion of
the rear sole, at least a portion of the downwardly extending
wall being visible from outside of the shoe.

164. The shoe of claim 163, further including at least one
wall proximate at least a portion of the peripheral portions
of the plate, the at least one wall being integral with the plate
and extending in an upwardly direction from the plate, at
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least a portion of the upwardly extending wall being visible
from outside of the shoe..

165. The shoe of claim 162, further including at least one
wall proximate at least a portion of the peripheral portions
of the plate, the at least one wall being integral with the plate
and extending in an upwardly direction from the plate, at
least a portion of the upwardly extending wall being visible
from outside of the shoe.

166. The shoe of claim 162, wherein a substantial portion
of the bottom surface of the arch bridge is visible from
outside of the shoe.

167. The shoe of claim 162, wherein the bottom surface
of the arch bridge is visible on a line perpendicular to a
major axis of the shoe across a width of the arch bridge.

168. The shoe of claim 162, wherein the arch bridge has
proximate at least one of a medial side of the shoe and a
lateral side of the shoe at least one wall integral with the arch
bridge and extending in an upwardly direction.

169. The shoe of claim 168, wherein at least a portion of
the upwardly extending wall of the arch bridge is connected
to the arch region of the upper.

170. The shoe of claim 168, wherein at least a portion of
the upwardly extendiag wall of the arch bridge is visible
from outside of the shoe.

171. The shoe of claim 170, wherein the arch bridge has
proximate at least one of a medial side of the shoe and a
lateral side of the shoe at least one wall integral with the arch
bridge and extending in a downwardly direction, at least a
portion of the downwardly extending wall of the arch bridge
being visible from outside of the shoe.

172. The shoe of claim 162, wherein the arch bridge has
proximate al least one of a medial side of the shoe and a
lateral side of the shoe at least one wall integral with the arch
bridge and extending in a downwardly direction, at least a
portion of the downwardly extending wall of the arch bridge
being visible from outside of the shoe.

173. The shoe of claim 168, further including at least one
wall proximale at least a portion of the peripheral portions
of the plate, the at least one wall being integral with the plate
and extending 1n an upwardly direction from the plate.

174. The shoe of claim 173, wherein the upwardly extend-
ing wall of the arch bridge is adjacent the upwardly extend-
ing wall of the plate.

175. The shoe of claim 173, wherein the upwardly extend-
ing wall of the arch bridge is integral with the upwardly
extending wall of the plate.

176. The shoe of claim 175, wherein at least a portion of
the upwardly extending wall of the arch bridge and at least
a portion of the upwardly extending wall of the plate are
visible from outside of the shoe.

177. The shoe of claim 162, wherein further comprising
at least one sidewall above at least a portion of the bottom
surface of the rear sole, the at least one sidewall having at
least one hole therethrough located on at least one of a lateral
side, a medial side, and a rear of the shoe.

178. The shoe of claim 177, wherein the at least one hole
includes at least two holes, at least one of the at least two
holes being on the medial side of the shoe and at least one
of the at least two holes being on the lateral side of the shoe.

17Y. The shoe of claim 162, wherein a substantial portion
of the peripheral portions of the flexible plate are restrained
from movement relative to the interior portion of the flexible
plate.

180. The shoe of claim 162, wherein the flexible plate has
substantially its entire peripheral portion restrained.

181. The shoe of claim 162, wherein the peripheral
portions of the flexible plate belng restrained from move-
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ment relative to the interior portion are at a point along a
medial side and at a point along a lateral side of the shoe.

182. The shoe of claim 162, wherein a forward facing
portion and a rearward facing portion of the peripheral
portioss of the flexible plate are restrained from movement
relative to the interior portion.

183. The shoe of claim 162, wherein the peripheral
portions of the fexible plate are restrained from movement
relative to the interior portion both at a point along a medial
side and a lateral side of the shoe and along a forward facing
portion and a rearward facing portion of the peripheral
portion of the flexible plate.

184. The shoe of claim 162, wherein the peripheral
portions of the fexible plate are restrained from movement
relative to the interior portion both along at least a portion
of a medial side and a lateral side of the shoe and on at least
a portion of a forward facing portion and a rearward facing
portion of the peripheral portion of the flexible plate.

185. The shoe of claim 162, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.

186. The shoe of claim 185, wherein the peripheral
portions are both toward the front of the shoe.

187. The shoe of claim 185, wherein the peripheral
portions are both toward the back of the shoe.

188. The shoe of claim 185, wherein the peripheral
portions arc both on the lateral side of the shoe.

189. The shoe of claim 185, wherein the peripheral
portions are both on the medial side of the shoe.

190. The shoe of claim 185, wherein the peripheral
portions of the upper and lower surfaces are proximate one
another.

191. The shoe of claim 190, wherein the capable of being
deflected interior portion is located between the peripheral
portions of the upper and lower surfaces and a point beneath
a central portion of the heel region of the upper.

192. A shoe comprising:

an upper having a heel region;

a rear sole secured below the heel region of the upper; and

a flexible plate having upper and lower surfaces and
supported between at least a portion of the rear sole and
at least a portion of the heel region of the upper;

at least a portion of the periphery of the plate being
restrained from movement in a substantially vertical
direction relative to an interior portion so that the
interior portion of the plate is capable of being
deflected relative to at least a portion of the restrained
periphery in a substantially vertical direction; and

supporting structure located proximate the plate having at
least one wall extending in a downward direction to at
least partially define a recess, at least a portion of the
rear sole secured in the recess of the supporting struc-
ture.

193. The shoe of claim 192, wherein the interior portion
of the plate is positioned over a void.

194. The shoe of claim 193, wherein at least one portion
of a cross section of the plate parallel to the major axis of the
shoe defines a curve in a direction generally from a front of
the shoe to a back of the shoe.

195. The shoe of claim 194, wherein the plate has an
upper surface with at least two convex portions, at least a
portion of the upper surface being concave, the concave
portion of the upper surface being located between the two
convex portions of the upper surface.
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196. The shoe of claim 195, wherein the portion of the
periphery of the plate being restrained from movement
relative to the interior portion includes at at least two spaced
apart points along a medial side of the shoe and at at least
two spaced apart poiats along a lateral side of the shoe, the
interior portion of the plale being located above a point
between the at least two points along the medial side of the
shoe and the at least two points along the lateral side of the
shoe and beneath the approximate center of the users heel.

197. The shoe of claim 196, wherein upon the deflection
of the interior portion of the plate, the at least two points
along the medial side of the shoe and the at least two points
along the lateral side of the shoe are displaceable in a
direction substantially parallel to the ground.

198. The shoe of claim 196, wherein the upper has an arch
region, and further comprising an arch bridge integral with
the plate, the arch bridge extending from a position proxi-
mate a forward portion of the plate, forward beneath at least
a portion of the arch region of the upper, the arch bridge

having a bottom surface that is at least in part visible from ,,

outside of the shoe.

199. The shoe of claim 198, further comprising at least
one sidewall above at least a portion of the bottom surface
of the rear sole, the at least one sidewall having at least one
hole therethrough located on at least one of a lateral side, a
medial side, and a rear of the shoe.

200. The shoe of claim 199, further comprising at least
one wall proximate at least a portion of the periphery of the
plate and extending in at least ons of an upwardly direction
and a downwardly dicection from the plate, the at least one
wall being integral with the plate.

201. The shoe of claim 200, wherein at least one portion
of the periphery of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
other portion of the periphery of the plate being restrained
from movement is along the lower surface of the plate.

202. The shoe of claim 201, wherein the portions of the
peciphery of the upper and lower surfaces being restrained
from movement are proximate one another.

203. The shoe of claim 202, where the capable of being
deflected interior portion is located between the portions of
the peripbery of the upper and lower surfaces being
restrained and a point beneath a central portion of the heel
region of the upper.

204. A shoe comprising:

an upper baving a heel region;

a rear sole secured below the heel region and having
rearward portion, the rear sole further having a bottom
surface at least a portion of which is ground engaging,
the ground-engaging portion of the bottom surface
including at least one substantially planar portion and at
least one portion non-planar with the at least one
substantially planar portion, the at least one non-planar
portion being positioned proximate a perimeter of the
bottom surface and inclined upwardly in a direction
toward the perimeter of the bottom surface from
another portion of the bottom surface, the at least one
non-planar portion having an outer edge coincident
with the perimeter of the bottom surface and being
located proximate the rearward portion of the rear sole;

a llexible plate having upper and lower surfaces and
positioned between at least a portion of the rear sole
and at least a portion of the heel region of the upper,
peripheral portions of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to a major axis
of the shoe so that the interior portion of the plate is

40
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capable of being deflected relative to the peripheral
portions in a direction substantially perpendicular to the
major axis of the shoe, at least a portion of at least one
cross-section of the plate defining a curve, the interior
portion of the plate being positioned over a void, and
the lower surface of the plate being at least in part
visible from outside of the shoe, the plate having at
least one opening therein, the at least one opening
having a center located beneath the approximate center
of the user’s heel; and

a sidewall that includes midsole material located beneath

the plate, the sidewall having an exterior surface that is
at least in pad visible from outside the shoe and an
interior surface that at least partially defines the void,
the sidewall further having at least one opening there-
through on at least one of a lateral side of the shoe, a
medial side of the shoe, and a rear of the shoe.

205. The shoe of claim 204, wherein the at least one
opening in the sidewall is on both a medial side of the shoe
and a lateral side of the shoe.

206. The shoe of claim 204, wherein the at least one
opening in the sidewall is on both a medial side of the shoe
and a lateral side of the shoe, and on a rear of the shoe.

207. The shoe of claim 204, wherein the void is visible at
least in part from outside the shoe through the at least one
opening in the sidewall.

208. The shoe of claim 204, wherein the lower surface of
the plate is visible at least in part from outside the shoe
through the at least one opening in the sidewall.

209. The shoe of claim 204, wherein the interior surface
of the sidewall is visible at least in part from outside the shoe
through the at least one opening in the sidewall.

210. The shoe of claim 204, wherein the at least one
non-planar porlion has a maximum linear dimension less
than the greatest width of the bottom surface along a line
perpendicular to a major axis of the shoe.

211. The shoe of claim 204, wherein the bottom surface
includes an outsole material that is ground engaging, the rear
sole including midsole material above the outsole malerial,
at least a portion of the midsole material above the at least
one non-planar portion being thinner than the midsole
material above lhe at least one substantially planar portion of
the bottom surface of the rear sole.

212. The shoe of claim 204, wherein the plate has multiple
elongated cut-out portions therethrough.

213. The shoe of claim 212, wherein the elongated cut-out
portions are oriented around the center of the opening.

214. The shoe of claim 213, wherein the elongated cut-out
portions are evenly spaced around the center of the opening.

215. The shoe of claim 214, wherein the elongated cut-out
portions have a length and are oriented around the center of
the opening such that the length is in a direction away from
the center of the opening and toward the periphery of the
plate.

216. The shoe of claim 215, wherein a mid-longitudinal
axis along the length of the elongated cut-out portions passes
through the approximate center of the opening.

217. The shoe of claim 204, wherein a portion of the
iaterior portion of the plate is thinner than a portion of the
peripheral portions of the plate.

218. The shoe of claim 216, wherein the elongated cut-out
portions are spaced around the center of the opening in a
star-like pattern.

219. The shoe of claim 216, wherein the plate has six
elongated cut-out portions around the center of the opening,
the cut-out portions being oriented around the center of the
opening in 60-degree increments.

case 1:03-cv-01207-WI1 O Document1 Filed 12/19/03 Paae 53 of 95



US 6,604,300 B2

31

220. The shoe of claim 204, wherein the at least one
opening in the plate is at least in part visible from outside the
shoe.

221. The shoe of claim 204, wherein the noo-planar
portion of the ground-engaging portion of the bottom sur-
fuce of the rear sole includes an interior edge, the interior
edge being located proximate an opening in the ground-
engaging portion of the bottom surface.

222. The shoe of claim 221, wherein the interior edge is
at least in part curved.

223. The shoe of claim 221, wherein the interior edge is
at least in part arc-shaped.

224. The shoe of claim 221, wherein the interior edge
defines at least a portion of a circle.

225, The shoe of claim 221, wherein the opening is
substantially circular shape.

226. The shoe of claim 221, wherein the rear sole has an
interior sidewall adjacent and extending upwardly from the
wnterior edge of the non-planar portion of the ground-
engaging portion of the bottom surface.

227. The shoe of claim 221, wherein the interior edge
defines a thickness of a layer of an outsole material, the
outsole layer having an upper surface and a lower surface,
the upper surface contacling another portion of the rear sole
and the lower surface comprising at least a portion of the
bottom surface of the rear sole.

228. The shoe of claim 221, wherein the opening in the
ground-engaging portion of the bottom surface exposes a
wall that defines, at least in part, a truncated cone.

229. The shoe of claim 204, wherein the peripheral
portions of the flexible plate are restrained from movemeant
relative to the interior portion at 4 point along a medial side
and at a point along a lateral side of the shoe.

230. The shoe of claim 204, wherein a forward faciog
portion and a rearward facing portion of the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion.
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231. The shoe of claim 204, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior portion both at a point along a medial
side and al a point along a lateral side of the shoe and aloag
a forward facing portion and a rearward facing portion of the
peripheral portions of the flexible plate.

232. The shoe of claim 204, wherein the peripheral
portions of the flexible plate are restrained from movement
relative to the interior porlion both along at least a portion
of a medial side and at least a portion of a lateral side of the
shoe and on at least a portion of a forward facing portion and
al least a portion of a rearward facing portion of the
peripheral portions of the flexible plate.

233, The shoe of claim 204, wherein at least one of the
peripheral portions of the plate being restrained from move-
ment is along the upper surface of the plate and at least one
of the peripheral portions of the plate being restrained from
movement is along the lower surface of the plate.

234. The shoe of claim 233, wherein the penpheral
portions are both toward the front of the shoe.

235. The shoe of claim 233, wherein the peripberal
portions are both toward the back of the shoe.

236. The shoe of claim 233, wherein the peripheral
portions are both on the lateral side of the shoe.

237. The shoe of claim 233, wherein the peripheral
portions are both on the medial side of the shoe.

238. The shoe of claim 233, wherein the peripheral
portions of the upper and lower sucfaces are proximate one
another.

239. The shoe of claim 238, wherein the capable of being
deflected interior portion is located between the peripheral
portions of the upper and lower surfaces and a point beneath
a central portion of the heel region of the upper.
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7) ABSTRACT
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ATHLETIC SHOE WITH IMPROVED HEEL
STRUCTURE

This is a continuation of application Ser. No. 09/149,142,
filed Sep. 8, 1998 now U.S. Pat. No. 5,970,638 which is a
continuation of Pat. No. 5,806,210 Ser. No. (08/542,251,
filed Oct. 12, 1995) all of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Tnvention

The present mvention relates gencrally to multi-purpose
athletic shoes and, more particularly, to athletic shoes with
terchangeable/detachable rear soles that provide extended
and more versatile life and better performance in terms of
cushioning and spring.

2. Discussion of the Related Art

Athletic shoes, such as those designed for running, tennis,
basketball, cross-training, hiking, walking, and other forms
of exercise, typically include a laminated sole attached to a
soft and pliable upper. The sole usually includes an abrasion-
resistant, rubber outsole attached to a cushioning midsole
usually made of polyurethane, ethyleoe vinyl acetate (EVA),
or a rubber compound.

One of the principal problems associated with athletic
shoes is wear to both the outsole and midsole. A user rarely
has a choice of running or playing surfaces, and asphalt and
other abrasive surfaces take a tremendous toll on the outsole.
This problem is exacerbated by the fact that, with the
exception of the tennis shoe, the most pronounced outsole
wear for most users, on ruoning shoes in particular, occurs
principally in two places: the outer periphery of the heel and
the ball of the foot, with heel wear being, by far, a more
acute problem because of the great force placed on the heel
during the gait cycle. In fact, the heel typically wears out
much faster than the rest of the athletic shoe, thus requiring
replacement of the entire shoe even though the bulk of the
shoe is still in satisfactory condition.

Midsole wear, on the other hand, results not from abrasive
forces, but from repeated compression of the resilient mate-
rial forming the midsole due to the large force exerted on it
during use, thereby causing it to lose its cushioning effect.
Midsole compression is also the worst i the heel area,
particulacly the outer periphery of the heel directly above the
outsole wear spot and the area directly under the user’s
calcaneus or heel bone.

Despite higher prices and increased specialization, no one
has yet addressed heel wear problems in an effective way. To
date, there is nothing in the art to address the combined
problems of midsole compression and outsole wear in
athletic shoes, and these problems remain especially severe
in the heel area of such shoes.

Designs are known that specify the replacement of the
entire outsole of a shoe. Examples include those disclosed in
US. Pat. Nos. 4,745,693, 4,377,042 and 4,267,650, These
concepts are impractical for most applications, however,
especially athletic shoes, for several reasons. First, tight
adherence between the sole and the shoe is difficult to
achieve, particularly around the periphery of the sole.
Second, replacement of the entire sole is unnecessary based
upon typical wear patterns in athletic shoes. Third, replacing
an entire sole is or would be more expensive than replacing
simply the worn elements, a factor which is compounded if
a replaceable, full-length sole for every men’s and women's
shoe size is to be produced. Finally, it would appear that the
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heel section, in particular, has entirely different needs and
requirements from the rest of the shoe sole which derive in
substantial part from its rate of deterioration.

Other designs, which are principally directed to shoes
having a relatively hard heel and outsole (e.g., dress shoes),
disclose rear soles that are detachable and which can be
rotated when a portion of the rear sole becomes worn. Such
designs, however, have never caught on in the marketplace
because it 1s simply too easy and relatively inexpensive lo
have the eatire heel on such footwear replaced at a com-
mercial shoe repair shop.

It is difficult to adapt such “dress shoe” designs to athletic
shoes for various reasons. One reason is that the soft,
resilient materials utilized in athletic shoe soles make it
extremely difficult to devise a mechanism for detachably
securing heel clements to each other without adversely
affecting the cushioning and other desired properties of the
shoe. On the other hand, utilization of hard materials in
athletic shoes tends to increase weight and decrease comfort
and performance.

For example, U.S. Pat. No. 1,439,758 to Redman dis-
closes a detachable rear sole that is secured to a heel of the
shoe with a center screw that penetrates the bottom of the
rear sole and which is screwed into the bottom of the heel of
the shoe. Such a design cannot be used in athletic shoes
because the center screw would detrimentally affect the
cushioning properties of the resilient midsole and may
possibly be forced into the heel of the user when the midsole
is compressed during use. Furthermore, a center screw does
Little for peripheral adherence of the sole to the shoe heel in
the case of resilient materials.

Another truism in the athletic shoe industry is that, while
cushioning has received a lot of atiention, spring has
received very little, desptte the fact that materials like
graphite and various forms of graphite composite possess
the proper characteristics for spring enhancement without
increasing weight. One reason may be the perceived ten-
dency of graphite or graphite composite to crack under
stress. Yet another reason may be the increased cost asso-
ciated with such materials. Yet another reason may be that
the tremendous variation in body weight and spring prefer-
ence of would-be users makes it commercially unfeasivle to
mass-market athletic shoes with graphite spring
enhancement, given the countless options that would have to
be offered with each shoe size. Since heel spring is largely
ignored, it goes without saying that spring options are also
pon-existent.

Also absent from the marketplace are truly multi-purpose
athletic shoes. Notwithstanding a few “run-walk,” “acrobic-
run,” and all-court models, the unmistakable commercial
trend appears to be increased specialization, with no appar-
ent industry awareness of the fact that the use and function
of an athletic shoe can be changed dramatically if it is simply
given interchangeable rear soles. Similarly, no athletic shoe
manufacturer has yet to offer varying heel cushioning firm-
ness in each shoe size, despite the fact that consumer body
weight for each shoe size spans a huge spectrum. While a
few manufacturers offer width options in shoe sizes, varying
firmness of cushioning in a single model or shoe size is
noaexistent in the marketplace.

SUMMARY OF THE INVENTION

The present invention is directed to a shoe that substan-
tially obviates one or more of the needs or problems due to
limitations and disadvantages of the related art.

Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
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be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the invention will be realized and attained by the
system particularly pointed out in the written description and
claims, as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the invention, as embodied and broadly
described herein, the shoe includes an upper having a heel
region and rear sole support attached to the heel region of the
upper. The rear sole support includes a base, a first wall
extending downwardly from the base and having a first
groove, and a second downwardly extending wall opposite
the first wall and having a second groove facing the first
groove. A rear sole is detachably secured to the rear sole
support with a mounting member attached to the rear sole
and including at least one rim for engaging the first and
second grooves. A locking member engages the rear sole
support and one of the rear sole and mounting member to
prevent rotation of the rear sole relative to the rear sole
support during use. It 1s to be understood that both the
foregoing general description and the following detailed
description are exemplary and explanatory only and are not
restrictive of the invention, as claimed.

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate embodi-
meants of the invention and together with the description,
serve to explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of a shoe
of the present invention.

FIG. 2 is an exploded perspective view of the heel
structure for the shoe shown in FIG. 1.

F1G. 3 is a perspective view of a rear sole support for the
heel structure shown in FIG. 2.

FIG. 4 is a perspective view showing the underside of the
rear sole support shown in FIG. 3.

FIG. 5 is a perspective view of another embodiment of the
shoe of the present invention.

FIG. 6 is a perspective view of a rear sole support for the
shoe shown in FIG. §.

FIG. 7 is a perspective view showing the underside of the
rear sole support showan in FIG. 6.

FIG. 8 is a side view of a rear sole for the heel structure
shown in FIG. 2.

FIG. 9 is a perspective view showing the underside of the
rear sole shown in FIG. 8.

FIGS. 10A-C are bottom views showing alternative
ground-engaging surfaces for the rear sole shown in FIG. 8.

FIG. 11 is a side view of a mounting member for the heel
structure showa in FIG. 2.

F1G. 12 is a perspective view of a locking member for the
heel structure shown in FiG. 2.

FIG. 13 is a perspective view showing the opposite side
of the locking member shown in FIG. 12.

FIGS. 14A-C are top, perspective, and side views,
respectively, of a flexible plate for the heel structure shown
in FIG. 2.

FIGS. 15A-C are top, perspective, and side views,
respectively, of another embodiment of a flexible plate for
use in the heel structure shown in FIG. 2.

FIGS. 16A and 16B are top and side views, respectively,
of another embodiment of the flexible plate for use in the
heel structure shown in FIG. 2.
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FIG. 17 is an exploded perspective view of another
embodiment of the heel structure of the present invention.

FIG. 18 is a perspective view of a mounting member for
the heel structure showa in FIG. 17.

FIGS. 19A and 19B are perspective views of a locking
member for the heel structure shown in FIG. 17.

FIG. 20 is an exploded perspective view of another
embodiment of the heel structure of the present invention.

FIG. 21 is an exploded perspective view of another
embodiment of the heel structure of the present invention.

FIG. 22 is a perspective view of several of the heel
components shown in FIG. 21.

FIGS. 23A-C are top, side, and boltom views,
respectively, of outsole segments for the heel structure
shown in FIG. 21.

FIG. 24 is an exploded perspective view of another
embodiment of the heel structure of the present invention.
FIG. 25 is a perspective view of another embodiment of
a rear sole for use with the- shoe of the present invention.
FIG. 26 is an exploded perspective view of another
embodiment of a heel structure of the present invention.
FIGS. 27A and 278 are side and front views, respectively,
of a wafer for use in the heel structure shown in FIG. 26.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference characters will be used through-
out the drawings to refer to the same or like parts.

FIG. 1 illustrates an embodiment of the shoe of the
present invention. The shoe, designated generally as 20, is
an athletic shoe principally designed for running, walking,
basketball, tennis, and other forms of exercise.

As shown in FIG. 1, shoe 20 includes an upper 22, which
is that portion of the shoe that covers the upper portion of the
user’s foot. The upper may be made of leather, a synthetic
malerial, or any combination of materials well known in the
art.

A forward sole 24 is attached to the forefoot region of the
upper. The forward sole is a lightweight structure that
provides cushioning to the forefoot region, and may include
an abrasion-resistant rubber outsole laminated to a softer,
clastomeric midsole layer. The forward sole is attached to
the upper in a conventional manner, typically by injection
molding, stitching or gluing.

In some coaventional shoes, the forward sole (simply
referred to in the industry as a “sole”) would extend from the
forefoot region to the rear edge of the heel. In other
conventional models, portions of the outsole and/or midsole
are reduced or eliminated in certain non-stress areas, such as
the arch area, to reduce weight. However, in a radical
departure from conventional shoes, the shoe of the preseat
invention incorporales a heel structure, including a detach-
able rear sole, that significantly alleviates heel wear prob-
lems associated with conventional soles and provides
cnhanced cushioning and/or spring.

An embaodiment of the heel structure is shown in FIGS. 1
and 2 and includes a rear sole support 26 attached to the heel
region of the upper 22, a rear sole 28 detachably secured to
the rear sole support 26, a mounting member 60 for detach-
ably securing the rear sole 28 to the rear sole support 26, and
locking members 90 for preventing rotation of the rear sole
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28 relative to the rear sole support 26 during use. [n addition,
the heel structure may include a flexible plate 80 for pro-
viding spring to the heel of the user and reducing wear
caused by midsole compression.

As shown in FIGS. 3 and 4, the rear sole support 26
includes a substantially oval or elliptically-shaped base 30,
with somewhat flattened, medial and lateral sides, having a
top surface that is attached lo the upper by stitching, gluing,
or other conventional means. The shape of such base is not
limited, and could be circular, polygonal, or any variation of
the foregoing. A front wall 32 extends downwardly from a
front edge of the base 30, and a rear wall 38 extends
downwardly from a rear edge of the base 30. Together, the
front and rear walls define a recess that, as later described,
receives means for detachably securing the rear sole to the
rear sole support.

The front wall 32 includes a lip 34 turned toward the
recess, with lip 34 and the recess side of wall 32 defining an
arc-shaped front groove. The rear wall 38 includes a lip 40
turned toward the recess, with lp 40 and the recess side of
wall 38 defining an arc-shaped rear groove otherwise sub-
stantially identical to and facing the front groove. The front
and rear grooves have the same radius of curvature and
together may constitute arcs of a common circle. At least
one, and preferably both, of the front and rear grooves
disclosed in FIG. 4 (aad all drawings that disclose front and
rear grooves), define a circular arc that is less than 180°, As
shown in all of such drawings, both of such circular arcs also
may substantially traverse the rear sole support 26 from its
lateral to its medial side. The front and rear grooves may also
be shaped to define arcs of a common circle having a
diameter greater than the width of the rear sole support 26
or mounting member 60 or rear sole 28 or even the heel
region of the upper 22. The front and rear walls may be flush
with the outer edge of base 30 and are spaced from each
other on the medial and Jateral sides of the base by a distance
X, as shown in FIG. 4, which may be slightly greater than
the width of the rear sole support 26 or mounting member 60
or rear sole 28.

The rear sole support also has a ceotral opening 36

-directly below the heel region of the upper. This central
opening, which may be circular, oval, or virtually any
polygonal shape, allows the heel of the user 1o be cushioned
by the rear sole attached to the rear sole support or by the
flexible plate 80, instead of the firm material comprising the
rear sole support.

The rear sole support may be composed of hard plastic,
such as a durable plastic manufactured under the name
PEBAX™, graphite, a graphite composite, or other material
having sufficient rigidity and strength to securely engage the
rear sole attaching mechanism (discussed below). Injection
molding or other conventional techniques may be used to
form the rear sole support.

The rear sole support 26 may also include a heel counter
44, as shown in FIG. 3, for providing lateral stabilization to
the user’s heel. The heel counter extends upwardly from the
edge of the base 30 in a contoured fashion and is preferably
made of the same material as, and integral with, the rear sole
support through injection molding or other conventional
techniques.

As shown in FIGS. 1-4, an arch bridge 46 may generally
extead from the base 30 of the rear sole support to the
forward sole for supporting the arch region of the foot. The
arch bridge 46 is an optional feature composed of a firm,
lightweight material. The arch bridge 46 is attached to the
upper 22 and forward sole 24 by gluing or other conven-
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tional methods. The arch bridge 46 also may be composed
of the same material as the rear sole support or 2 more
flexible material and may be made integral with the rear sole
support. Such one-piece construction of the arch bridge
together with the rear sole support solves a major problem,
and that is the tendency of an athletic shoe of conventional
“full body” arch construction to curl or twist at the juncture
of the hard rear sole support and the resilient forward sole.
It also reduces the weight of the shoe by reducing or
eliminating the midsole material, e.g., polyurethane or EVA,
that would normally occupy the arch area of the shoe

The rear sole support, heel counter, and arch bridge need
not be made of a solid material. Holes or spaces may be
created, at the time of manufacture, throughout the structure
to decrease weight without diminishing strength.

As an alternative to the arch bridge 46, the rear sole
support 26 in all of the embodiments may include upper and
lower horizontal walls 144 and 145, as shown in FIGS. 5-7,
extending from, and preferably integrated with, front wall
32. In this embodiment, the forward sole 24 extends into the
arch region and is sandwiched between upper and lower
walls 144 and 145 and against front wall 32. It may then be
further secured by gluing. As a further alternative, the rear
portion of the forward sole may simply extend to the rear
sole support, without upper and lower walls 144 and 145,
and be glued to the front wall 32, Alternatively, the rear sole
support 26 could have one wall like either 144 or 145
extending from and preferably integrated with it, but not
both walls; or posts, rods, or other members, substantially
parallel to the ground, could be substituted for walls and
may extend from and be integrated with front wall 32 into
or along the surface of the midsole or outsole material in the
forward sole and then secured by gluing. Other means may
be employed as an alternative to the arch bridge 46. An
advantage to combining the rear sole support with walls 144
and/or 145, or eliminating both of such walls entirely, and all
other. alternatives to the integral arch bridge, is that such
options, ualike the integral arch bridge, permit manufacture
of only oune rear sole support suitable for either the left or
right shoe, thus decreasing manufacturing costs.

The heel structure shown in FIG. 2 also includes a rear
sole 28 detachably secured to the rear sole support. As
shown in FIGS. 8 and 9; rear sole 28 may include a
ground-engaging outsole 48 laminated to a midsole 50,
which may be more resilient than the outsole, with both the
outsole and midsole being more resilient than the rear sole
support. The outsole, which may be composed of a rubber
compound, provides abrasion resistance and some
cushioning, while the midsole, which may be composed of
a more resilient, elastomeric material such as polyurethane,
ethylene vinyl acetate (EVA), HYTREL™ (made by E.L
DuPont de Nemours & Co.), or other materials well known
in the art, primarily provides cushioning to the heel during
heel! strike. Optionally, the rear sole could be comprised of
a single homogenous material, or any number of layers or
combinations of malerials, including a material comprising
air encapsulating tubes disclosed, for example, in U.S. Pat.
No. 5,005,300

The outsole 48 may be planar or non-plagar. Preferably,
the outsole, particularly on running shoe models, includes
ooe or more tapered or beveled segments 52, as shown in
FIG. 8, which when located at the rear of the shoe will soften
and/or align heel strike during the gait cycle. The beveled
segments 52 may be located at the froat and rear portions of
the rear sole, as shown in FIG. 10A, slightly offset from the
front and rear portiops, as shown in FIGS. 10B and 10C, or
at any other location, depending on the prefercoce of the
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user or any heel strike or wear pattern. The beveled segments
52 may also be aligned on a “special order” basis to deal
with particular pronation or supination characteristics of the
user.

As shown in FIG. 9, rear sole 28 is elliptical or oval in
shape, with somewhat flattened medial and lateral sides,
with its length along the major axis of the shoe (when
attached to the rear sole support and ready for use) being
greater than its lateral width. As a result, the rear sole has a
greater ground-engaging surface than if it were circular or
equilaterally polygonal. Such increased ground-engaging
surface provides grealter stability, particularly if multiple or
large beveled segments are used. However, the shape of the
rear sole 28 may also be circular, polygonal, or otherwise.
Rear sole 28 may or may not feature a hole in its center as
shown 1n FIG. 9, and preferably should not exist if flexible
plate 80 (later discussed) is not used.

Rear sole 28 is detachably secured to the rear sole support
26 with a mounting member 60. As shown in FIGS. 2 and
11, mounting member 60 has a base layer 62 that is affixed
to the top surface of the rear sole 28 with adhesive or other
conventional means that will not degrade the cushioning/
spring properties of the rear sole. There is an engaging layer
64 above base layer 62 and notch layer 74A. Lateral sides 66
each contain protrusions 68 with bulbous ends. Front and
rear ends 70 of the engaging layer 64 include circular
arc-shaped rims 72 having substantially the same radius of
curvature as the front and rear grooves of the rear sole
support and engage the front and rear grooves of the rear
sole support.

To attach the rear sole to the rear sole support, the rear
sole, with the mounting member 60 attached (and,
optionally, with a Hexible plate 80, discussed later, sup-
ported on the mounting member 68), is positioned relative to
the rear sole support so that the front and rear rims of the
mounting member are rotated in a circular manner no more
than about 90°, about axis Y from their positions shown in
FIG. 2. The mounting member is centered between the front
aand rear grooves, then pressed against the bottom of the base
30 and rotated less than 180°, and generally no more than
about 90° (clockwise or counterclockwise), sa that rims 72
fully engage the front and rear grooves of the rear sole
support defined by lips 34 and 40 seen in FIG. 4. When the
rear portion of the rear sole becomes worn, the rear sole can
be rotated in a circular manner. 180° so that the worn rear
portion now faces toward the front of the shoe and occupies
an area somewhat forward of the calcaneus where little or no
weight of the user is applied. When the rotated rear portion
of the rear sole also becomes worn, the rear sole may be
detached and exchanged with the rear sole of the shoe, since
wear patterns of left and right heels are typically opposite.
The rear sole may also be discarded and replaced with a new
one with or without any rotation or exchange between left
and right shoe.

The mounting member 60 may be made of any number of
bard, lightweight materials that provide sufficient strength
and rgidity to firmly engage the rear sole support, and
support the flexible plate 80 if used. Examples of such
materials include: hard plastic; PEBAX™; HYTREL™ in
its hard format; graphite; and graphite, graphite/fiberglass,
and fiberglass composites. Hardness of the mounting mem-
ber may in fact be especially important if flexible plate 80 is
used, because the peripheral edges of such plate need to
press against a firm foundation if the central portion of such
plate is to properly deflect under the weight of the user’s foot
and impart spring to the user’s gait cycle. In any event, the
mounting plate material is generally stiffer than the materials
used for the rear sole midsole and outsole.
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Base layer 62 may be entirely eliminated from the mount-
ing member 60 shown in FIG. 2, in which case the periphery
of the top surface of rear sole 28 presses tightly agaiast lips
34 and 40 of the rear sole support when cngaged.

To preveat the tear sole from rotating relative to the rear
sole support once engaged with each other, locking members
90 lock the mounting member to the rear sole support at the
appropriate orieniation. As shown in FIGS. 12 and 13,
locking member 90 includes a base 92 with a substantially
planar inner surface 94 and an outer surface 96 contoured
according to the sides of the rear sole support when attached
thereto. A pair of L-shaped arms 98 extend from the base 92
(preferably from its top, e.g., from the external surface of the
heel counter) and engage opposed openings 42 (FIG. 2) in
the rear sole support to pivotally attach the locking member
90 to the rear sole support. Opeuings 42 may also be formed
in the heel region of the upper. When attached to the rear
sole support, the locking members occupy the spaces
(having a length X as shown in FIG. 4) between the froat and
rear walls of the rear sole support, as shown in FIG. 1.

Apertures 100 are formed in the base 92 for receiving the
protrusions 68 of mounting member 60. The apertures have
asmall opening adjacent surface 94, then expand in diameter
within the base 1o a larger opening near surface 96 to
accommodate the bulbous ends of the protrusions. 68. As a
result, the protrusions “snap” into the apertures 100 to lock
the locking members in position. In addition, projections
102 extend inwardly from opposite ends of base 92 and
engage ootches 74 in the mounting member between the
front and rear ends and the lateral sides (FIGS. 2 and 11) to
preveal rotation of the rear sole when the locking members
are in the position shown in FIG. 1.

As shown in FIG. 2, mounting member 60 includes slots
76 for supporting a fexible plate 80 between the rear sole
and the heel portion of the upper so that a portion of plate
80 is exposed through central opening 36. The flexible plate,
which may be made of a graphite composite or other stiff,
but flexible, material, reduces heel-center midsole compres-
sion and provides spring to the user. The flexible plate is, of
course, stiffer than the materials used for the outsole or
midsole, but must be sufficiently flexible so as to not
detrimentally affect cushioning of the user’s heel. A graphite
or graphite/fiberglass composite, including carbon or carbon
and graphite fibers woven in an acrylic or resin base, such
as those manufactured by Biomechanical Composites Co. of
Camarillo, Cakf., may be used.

As shown in FIGS. 14A-C, flexible plate 80 includes
frout and rear edges 82 and 84 that are supported by slots 76
(see FIG. 2) in the mounting member. The flexible plate may
have a substantially convex upper surface that curves
upwardly between the front and rear edges to an apex 86,
which is preferably located below the calcaneus of the user
when the rear sole is attached to the rear sole support. An
aperture 88 may be provided at the apex 86 to increase
spring.

The plate may also be flat or concave, and may be
substantially hour glass-shaped, as shown in FIGS. 14A-C,
or H-shaped, as is the plate 180 shown in. FIGS. 15A-C.
Other shapes are also contemplated as long as such shapes
provide spring and reduce midsole compression of the rear
sole. For example, FIGS. 16A aod B show another hour
glass-shaped flexible plate 280 with discrete upper and
lower sections 282 and 284.

When the flexible plate is used, the rear sole may be
devoid of material in its center, as shown in FIG. 2, to reduce
the weight of the rear sole. If the center is devoid of material,
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a thin horizontal membrane (not shown), with or without a
flanged edge, composed of plastic or other suitable material
may be inserted into the void and attached to the walls of the
void, by compression fit or otherwise, to seal the void and
prevent moisture or debris from eotering or collecting
therein.

Apex 86 is located, in FIGS. 14C and 15C, slightly to the
rear of the center of the major axis of plate 80, so as to be
positioned more directly beneath the center of the calcaneus.
Thus, it will be necessary to remove and rolate plate 80 by
180 on an axis perpendicular to the major axis of the shoe
when the rear sole is rotated, in order to keep the apex
positioned directly beneath the calcaneus. However, plate 80
may be formed with the apex in any position to suit a user’s
preference. It may even be placed in the exact center of plate
80 so as to obviate the need for plate rotation when the rear
sole is rotated.

Flexible plate 80 provides spring to the user’s gait cycle
in the following manner. During heel strike in the gait cycle,
the user’s heel provides a downward force against the plate.
Since the peripheral edges of the plate ate firmly supported
by the mounting member, the interior portion of the plate
deflects downwardly relative to the peripheral edges. As the
force is lessened (with the user’s weight being transferred to
the other foot) the deflected portion of the plate, due 1o its
elastic charactenstics, will return to us onginal shape,
thereby providing an upward spring force to the user’s heel.
Such spring effect will also occur whenever a force is
otherwise applied to and then removed from the flexible
plate (e g., jumping off one foot, or jumping from both fest
simultaneously).

The removability of the flexible plate allows the use of
several different types of flexible plates of varying stiffness
or composttion. Thus, flexible plate designs and character-
istics can be adapted according to the weight of the user, the
ability of the user, the type of exercise or use involved, or the
amount of spring desired in the heel of the shoe. Remov-
ability also permits easy replacement of the plate should
deterioration occur, a concern in the case of virtually any
truly spring-enhancing plate material.

The heel structure embodiment shown in FIG. 21s but one
of many embodiments contemplated by the present inven-
tion. While further embodiments are discussed below, addi-
tional embodiments are possible and within the scope of the
invention. Unless otherwise noted, the structure, material
composition, and characteristics of the heel components
shown in FIGS. 1 and 2 apply to all of the embodiments.

One such embodiment is shown in FIGS. 17-19B. Io this
embodiment, rear sole support 126 is substantially identical
to rear sole support 26 shown in FIG. 2 except that it has
horizontal grooves 128 on the exterior surfaces of each of
the downwardly extending walls and no holes 42. The
mounting member 160 shown in FIG. 17 is also identical to
mounting member 60 shown in FIG. 2 except that protru-
sions 168 do not have bulbous ends.

Locking members 190 differ from those shown in FIG. 2
in that the hinges are eliminated. I[nstead, the exterior
surfaces of each of the Jocking members 190 have a hori-
zontal groove 192 that aligns with the exterior grooves 128
formed on the rear sole support. In addition, apertures 194
(FIG. 19A) are cylindrical in shape and need not have
expanded interior portions since the protrusions 168 have no
bulbous ends.

To lock the locking members in place, an elastic band 110
is stretched and fitted within the grooves 128 on the rear sole
support and grooves 192 on the locking members. The
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elastic band 110 may be a separate component completely
removable from the rear sole support, as shown in FIG. 17,
or permanently secured to the rear sole support by, for
example, enclosing one of the grooves 128 after the elastic
band has been 1nserted therein. Also, the band may be
pushed or rolled upward above grooves 128 on the rear sole
support prior to detaching locking members 190, and then
simply rolled downward to return to an in-groove position
following reattachment. As a further option, the elastic band
may be a removable or permanently attached strap fitted
within the grooves and having opposing ends that may be
latched together like a belt or ski boot latch.

As a furtber alternative (not shown), a U-shaped connec-
tor having opposite ends permanently attached to one end of
both locking members 90 may be removably or permanently
secured to the outer surface of either the front or rear wall
of the rear sole support, as a substitute for the system
involving hinges 98 on locking members 90. The elastic
band and other alternatives to the hinged locking member
can be used in all of the embodiments of the invention.

If a flexible plate is not desired, the embodiment shown in
FIG. 20 may be used to supply more conveantional midsole
cushioning. In this embodiment, the mounting member 260
is identical to the mounting member 60 shown in FIG. 2
except that the base layer 62 and slots 76 are eliminated. It
should again be noted that the base layer 62 is an optional
feature in all of the mounting member embodiments. In
place of the rear sole 28 shown in FIG. 2, a rear sole 200 has
an abrasion-resistant outsole 202 laminated to a midsole
layer 204. On top of this midsole layer 204 are two addi-
tional midsole layers 206 and 208, each layer being smaller
than the layer upon which it rests, with midsole layer 208
sized to fit within the central opening 36 in the rear sole
support 26. Midsole layers 206 and 208 may comprise two
separate pieces laminated together or a single piece molded
or otherwise shaped to have two regions as shown.

[n this embodimeant, the mounting member 260 is adhered
by gluing or other means to the top of the midsole layer 204
such that it surrounds and abuts against the sides of midsole
layer 206. It may be further secured to the sides of midsole
layer 206 by gluing or other means. The manner of attaching
the rear sole and mounting member to the rear sole support
is identical to that described with respect to the embodiment
shown in FIG. 2. In addition, the top midsole layer 208 may,
but need not be, made circular to facilitate rotation of the
rear sole when the midsole layer 208 is pressed into the
central opening 36. Alternatively, this layer may be severed
from layer 206 and placed in opening 36 with the shoe in an
inverted position. This may make installation easier if layer
208 is oval in shape, like opening 36. It also permits
replacement of layer 208, should its cushioning properties
deteriorate at a faster rate than the rest of the rear sole. Of
course, this step would be accomplished before engagement
of mounting member 260 with rear sole support 26, which
similarly could be accomplished while the shoe is in an
inverted position in order that layer 208 does not fall out or
dislodge during installation.

[t should be noled that layers 204, 206, and 208 may be
made of different cushioning materials, including without
limitation air-filled chambers, gell-filled chambers, EVA or
polyurethane, or any combinations thereof.

The rear sole support is designed to accommodate a
variety of rear sole configurations, which vary accordiag to
the activity involved, the weight of the user, and the cush-
ioning and/or spring desired by the user. Although additional
rear sole configurations are discussed below, many other rear
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sole configurations may be used in conjunction with the rear
sole support 26.

Ore such example is shown in FIGS. 21 and 22. In this
embodiment, a rear sole 300 is a U-shaped member having
substantially parallel walls 302 and 304 joined by a bend
305. The member is composed of a stiff, but flexible,
material that will provide spring to the beel of the user
without sacrificing comfort. Materials such as those dis-
closed with respect to the flexible plate 80 may be used for
the rear sole 300.

Two layers of resilient midsole material 206 and 208,
which may be more resilient than the U-shaped member, are
secured to the top of wall 302 by gluing or other means to
provide cushioning to the heel of the user, and mounting
member 260 is glued or otherwise attached to the top surface
of top wall 302 to surround and abut against the sidewall of
midsole layer 206. It may also be attached to the side wall
of layer 206 by gluing or other means. The mounting
member may also be molded 1o the rear sole 300 as a
one-piece struclture. The midsole layers 206 and 208, the
mounting member 260, and the rear sole support 26 (as well
as optional features) are identical to thase shown in FIG. 20,
and the manner and options for attaching the rear sole and
mounting member fo the rear sole support is the same,
including without himitation the option of severing and
separately installing layer 208.

To protect the bottom ground-engaging surface of the
U-shaped member and to provide cushioning, the rear sole
may include an abrasion-resistant outsole which may be
more resilient than the U-shaped member. As shown in FIG.
21, the botom wall 304 of the rear sole 300 includes holes
306 through which removable outsole segments 308 are
inserted. The outsole segments 308, which may be made of
a rubber compound or other material typically used for
outsole material, provide an abrasion-resistant layer for
protecting the bottom surface of wall 304. As shown ia
FIGS. 23A-C, the outsole segments have a substantially
conically-shaped top portion 316, a cylindrical middle por-
tion 318, and a rounded ground-engaging portion 320. The
conically-shaped portion 316 snaps into openings 306, and
the bottom of the conically-shaped portion acts to retain the
outsole segments in the openings. Alternatively, a one-piece
outsole layer may be attached to the bottom surface of wall
304, utilizing openings 306 and segments 308, or eliminat-
ing both and utilizing gluing or some other means instead.
Such outsole layer may then be permanent or removable.

The rear sole 300 provides spring to the heel of the user
in the following manner. When the heel of the user strikes
the ground, wall 304 will deflect toward wall 302. Since the
material is elastic, energy stored in bend 305 and wall 304
during deflection will spring bend 305 and wall 304 back to
their original position as weight is shifted, thereby providing
a spring effect to the user’s heel. Stiffening members 312 or
312A are optional elements that may be used to increase the
spring generated by the rear sole 300. The stiffening mem-
bers include protrusions 314 that engage apertures 310 in the
bend of the rear sole 300. Alternatively, bottom wall 304
(shown with large hole in middle) may be solid to increase
spring or may be tent-shaped as shown in FIG. 25 1o further
increase spring, with or without a stiffening member 412.

Flexible plate 80 may also be used in conjunction with a
rear sole very similar to that shown in FIG. 21. As shown in
FIG. 24, rear sole 400 is identical to rear sole 300 shown in
FIG. 21 except that it has an optional openiag iu the top wall
to reduce the weight of the rear sole and allow additional
space within which flexible plate 80 may flex. Alternatively,
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the bottom wall may be solid to increase spring or may be
tent-shaped as shown in FIG. 25 to further increase spring,
with or without a stiffening member 412. Mounting membet
360 is similar to that shown in FIG. 2 except that the base
62 is deleted. Again, flexible plate 80 rests in slots 376
formed in the mounting member and is exposed to the heel
region of the upper via the central opening 36 in the rear sole
support 26.

Another rear sole option is shown in FIG. 25. In this
embodiment, rear sole 500 is identical to rear sole 400
shown in FIG. 24 except that it has a “tent-like” wall 506
extending from the bottom wall 504 toward top wall 502.
Wall 506 may have a top surface 508, or may be devoid of
material at this location. Wall 506 has the effect of increasing
stiffness and, therefore, provides more spring than that of the
rear sole 400 as shown. A stiffening member 412 may also
be used to further increase spring. Stiffening member 412 is
identical to member 312 shown in FIG. 24 except that it has
a slanted wall 413 to complement and press against the front
sloped surface of wall 506. Top wall 502 may have a central
opening, as shown in FIG. 25, or may be solid, such as wall
302 showan in FIG. 21. Wall 506 may be used in any of the
U-shaped rear sole embodiments.

Finally, an optional wafer 600, usable in combination with
any of the above embodiments incorporating a flexible plate,
is disclosed in FIGS. 26-27B. As shown in FIG. 26, wafer
600 is disclosed in conjunction with the heel structure shown
in FIG. 2. Wafer 600 is placed oo the top surface of flexible
plate that it is exposed to the heel region of the upper (not
shown) via central opening 36 of rear sole support 26. Wafer
600 is made of any suitable materials, such as those mate-
rials disclosed for the midsole layer or outsole layer of rear
sole 28, that provide cushioning to the heel of the user and
which are more resilient than the flexible plate.

As shown in FIGS. 27A and 27B, wafer 600 includes
knobs 602 and 604 that snap engage with corresponding
openings 382 and 384 (see FIG. 26) in flexible plate 380.
Although two knobs are shown in this embodiment, any
number of knobs may be used; in fact, the knobs may be
eliminated entirely.

As shown in FIG. 26, wafer 600 is oval in shape, although
any shape is contemplated so long as it provides the desired
cushioning to the heel of the user. If desired, the bottom
surface 608 of wafer 600 may be concave in order to
conform with the curved top surface of flexible plate 380.
The top surface 606 of wafer 600 may also be concave in
order to conform with the contours of the heel region of the
upper or the user’s heel.

The wafer need not be attached to the flexible plate 380.
Instead, the wafer may, for example, be permanently
attached to the bottom of the upper, secured within or made
integral with a shoe sock liner {not shown), secured to the
rear sole support, or attached at any other location that
would be capable of cushiontng the user’s heel.

[t will be apparent to those skilled in the art that various
modifications and variations can be made in the shoe of the
present invention without departing from the scope or spirit
of the invention and that certain features of one embodiment
may be used interchangeably in other embodiments. By way
of example only, the rear sole support/locking member
combinations shown in FIGS. 2 and 17 can be used in
conjunction with any of the above-described rear sole
configurations, and can be used with or without the flexible
plate. Similarly, the arch bridge shown in FIGS. 1-4, upper
and lower horizontal walls shown in FIGS. 5-7 and other
alterpatives to the arch bridge discussed herein may be
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employed with any embodiment shown. Thus, it is intended
that the present invention cover all possible combinations of
the features shown -in the different embodiments, as well as
modifications and variations of this inveation, provided they
come within the scope of the claims and their equivalents.

What is claimed is:

1. A shoe comprising;

an upper, and

a rear sole secured below a portion of the upper, the rear

sole comprising:

a member having a top wall with a lower surface, the
top wall having at least one penpheral edge proxi-
mate a medial side of the shoe and at least one
peripheral edge proximate a lateral side of the shoe,
the peripheral edges of the top wall having a mid-
longitudinal axis therebetween, the top wall haviag
an opening beneath the wearer’s heel, the mid-
longitudinal axis of the peripheral edges of the top
wall including a point that is vertically aligned with
the approximate center of the opening in the top wall
and the approximate center of the wearer’s heel, the
member having a bottom wall with an upper surface,
the bottom wall having at least two portions approxi-
mately planar with each other, parallel with the
ground, and separated by a gap therebetween, the top
wall and the bottom wall each having a forward
region and a rearward region, the forward regions of
the top and bottom walls being connected at a ¢closed
end by a curved wall; the top, bottom, and curved
walls being integral, the rearward regions of the top
and bottom walls being oriented toward a back of the
shoe, at least a portion of the top and boltom walls
being spaced a predetermined distance from each
other such that during the wearers gait cycle when
the shoe is in contact with the ground the predeter-
mined distance between the at least a portion of the
top and bottom walls is reduced,

at least one elemenlt positioned betwcen at least a

portion of the top wall and at least a portion of the
bottom wall, the at least one element having at least
one interior sidewall;

void located beneath the opening in the top wall
defined at least in part by the at least one interior
sidewall of the at least one element, at least a portion
of the void being vertically aligned with the approxi-
mate ceater of the opening in the top wall;

at least one opening on at least one of the medial and
lateral sides of the shoe, the opening being in com-
munication with the void; and

a bottom surface that is at least in part ground-
engaging.

2. The shoe of claim 1, wherein a cross-sectional profile
of the top and bottom walls thal are connected at the closed
end by the curved wall is generally in a recumbent U-shape.

3. The shoe of claim 1, wherein the reduced predeter-
mined distance between the at least a portion of the top and
bortom walls results from the at least a portion of one of the
top and bottom walls deflecting toward the other in a
substantially vertical direction.

4. The shoe of claim 1, wherein the reduced predeter-
mined distance between the at least a portion of the top and
botiom walls results from the al least a portion of the top
wall deflecting toward the ground in a substantially vertical
direction.

5. The shoe of claim 1, wherein the top wall has at least
one peripheral edge proximate the rear of the shoe.

6. The shoe of claim 5, wherein the at least one peripheral
edge of the top wall proximate one of the medial side of the
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shae, the lateral side of the shoe, and the rear of the shoe is
visible from outside the shoes.

7. The shoe of claim 1, wherein the bottom wall has at
least one peripheral edge proximate one of the medial side
of the shoe and the lateral side of the shoe.

8. The shoe of claim 7, wherein the at least one peripheral
edge of the bottom wall is at least in part visible from outside
the shoe.

9. The shoe of claim 1, wherein one of the at least two
portions of the bottom wall has at least one peripheral edge
proximate the medial side af the shoe and another of the at
least two portions of the bottom wall has at least one
peripheral edge proximate the lateral side of the shoe, the
peripheral edges being approximately parallel with each
other.

10. The shoe of claim 9, wherein the peripheral edges of
the at least two portions of the bottom wall proximate the
medial side and lateral side of the shoe are at least in part
visible from outside the shoe.

11. The shoe of claim 9, wherein each of the at least two
portions of the bottom wall has an interior edge, the interior
edges of the at least two portions of the bottom wall being
substantially planar with each other and substantially par-
allel with the ground.

12. The shoe of claim 1, wherein the curved wall has at
least one peripheral edge proximate one of the medial side
of the shoe and the lateral side of the shoe.

13. The shoe of claim 12, wherein the at least one
peripheral edge of the curved wall is at least in part visible
from outside the shoe.

14. The shoe of claim 1, wherein the curved wall has a
mid-loogitudinal axis, with an opening along the mid-
longitudinal axis of the curved wall.

15. The shoe of claim 1, wherein the curved wall is
approximately perpendicular to the major longitudinal axis
of the shoe.

16. The shoe of claim 1, further comprising a cushion
positioned beneath the wearer’s heel and above at least a
portion of the top wall of the member, the cushion and the
top wall each being made of a material, the material of the
cushion being more resilient than the material of the top
wall.

17. The shoe of claim 16, wherein the cushion has an
upper surface conforming in shape to the bottom surface of
the wearer’s heel.

18. The shoe of claim 17, wherein the cushion is located
al least in part beneath the approximate center of the
wearer's heel.

19. The shoe of claim 18, wherein the cushion is located
beneath and adjacent at least a portion of the upper.

20. The shoe of claim 1, wherein the opening in the top
wall is visible at least in part through the at least one opening
on at least one of the medial and lateral sides of the shoe.

21. The shoe of claim 1, wherein the lower surface of the
top wall is at least in part visible from outside the shoe
through the at least one opening on one of the medial and
lateral sides of the shoe.

22. The shoe of claim 1, wherein the upper surface of the
bottom wall is at least in part visible from outside the shoe
through the at least one openiag on at least one of the medial
and lateral sides of the shoe.

23. The shoe of claim 1, wherein the interior sidewall of
the at least one element is at least in part visible from outside
the shoe through the at least one opening in one of the medial
and lateral sides of the shoe.

24. The shoe of claim 1, wherein the at least one interior
sidewall of the at least one element is at least in part visible
from outside the shoe.
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25. The shoe of claim 1, wherein an entire portion of the
top wall over the at least one element is solid.

26. The shoe of claim 1, wherein the bottom surface of the
rear sole has a non-ground-engaging portion that is verti-
cally aligned with at least a portion of the opening in the top
wall.

27. The shoe of claim 26, wherein the non-ground-
engaging portion of the bottom surface of the rear sole is
located at least in part between the at least two portions of
the bottom wall.

28. The shoe of claim 26, wherein the non-ground-
engaging portion of the bottom surface of the rear sole
comprises a substantially planar portion and an adjacent
portion non-planar with the planar portion.

29. The shoe of claim 26, wherein the non-ground-
engaging portion of the bottom surface of the rear sole
comprises a tent-shaped portion extending toward the top
wall.
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30. The shoe of claim 29, wherein the tent-shaped portion
extending toward the top wall has at least one sidewall at an
angle to the at least in part ground-engaging portion of the
bottom surface, the at least one interior sidewall of the at
least one element being at an angle o the at least in part
ground-engaging portion of the bottom surface, the at least
one sidewall of the tent-shaped portion being adjacent the at
least one intetior sidewall of the at least one element.

31. The shoe of claim 30, wherein the angle of the at least
one sidewall of the tent-shaped portion that is adjacent the
at least one interior sidewall of the at least one element is
approximately the same as the angle of the at least one
interior sidewall of the at least one element that is adjacent
the at least one sidewall of the tent-shaped portion.

32. The shoe of claim 1, wherein the at least in part
ground-engaging poction of the bottom surface is tormed of
outsole material.
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