IN THE UNITED STATES DISTRICT COURT
FOR THE MIDDLE DISTRICT OF NORTH CAROLIN
GREENSBORO DIVISION

AKEVA L.L.C., a North Carolina
Corporation,

n
CIVIL ACTIONNQ. o < 4
Plaintiff, & 3 Y, v () t ()4

NEW BALANCE ATHLETIC SHOE, INC.

VS.

Defendant.

COMPLAINT AND DEMAND
FOR JURY TRIAL

Plaintiff brings this action against New Balance Athletic Shoe, Inc. (“New Balance” or
“Defendant”) for infringement of U.S. Patent Nos. 6,050,002 (the “’002 Patent™), 6,195,916 (the
‘916 Patent”), 6,324,772 (the “’772 Patent”), and 6,604,300 (the “*300 Patent™), for monetary
damages and injunctive relief associated with that infringement. Plaintiff alleges the following
facts upon actual knowledge for 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.

2. Defendant is a Massachusetts corporation having its principal place of business at

Brighton Landing, 20 Guest Street, Boston, Massachusetts 02135.
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3. This action arises under the Patent Act, Title 35 of the United States Code, and is
an action for patent infringement of the Patents under § 271 (a) and (b).

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

5. This action arises out of the transaction of business, commission of injury and
other activities of New Balance within the Middle District of North Carolina and elsewhere.
Defendant has 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.

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

CLAIM I

7. The allegations contained in Paragraphs 1 through 6 above are incorporated herein
by reference.

8. On April 18, 2000, the United States Patent Office duly and lawfully issued
United States Patent No. 6,050,002 entitled “Athletic Shoe With Improved Sole.” A true and
correct copy of the *002 Patent is attached hereto as Exhibit “A.” Plaintiff is the lawful owner of
the *002 Patent, including the right to sue for and recover for past, present and future
infringement thereof.

9. Defendant makes, uses, offers to sell, sells, or imports athletic shoes embodying

the patented invention.
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10.  Defendant has directly infringed, contributorily infringed, or induced the
infringement of one or more claims of the 002 Patent.

11.  The infringing activities of Defendant are willful and deliberate and will continue
until and unless restrained by this Court.

12, Plaintiff has been and will continue to be damaged and irreparably injured unless
the infringing activities of Defendant are enjoined by this Court.

13.  Plaintiff accordingly is entitled to the relief requested below.

CLAIM I

14.  The allegations contained in Paragraphs 1 through 6 above are incorporated herein
by reference.

15.  OnMarch 6, 2001, the United States Patent Office duly and lawfully issued
United States Patent No.6,195,916, entitled “Athletic Shoe With Improved Sole.” A true and
correct copy of the *916 Patent is attached hereto as Exhibit “B.” Plaintiff is the lawful owner of
the *916 Patent, including the right to sue for and recover for past, present and future
infringement thereof.

16.  Defendant makes, uses, offers to sell, sells, or imports athletic shoes embodying
the patented invention.

17.  Defendant has directly infringed, contributorily infringed, or induced the
infringement of one or more claims of the *916 Patent.

18.  The infringing activities of Defendant 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
the infringing activities of Defendant are enjoined by this Court.

20.  Plaintiff accordingly is entitled to the relief requested below.

CLAIM III

21.  The allegations contained in paragraphs 1 through 6 above are incorporated herein
by reference.

22.  On December 4, 2001, the United States Patent Office duly and lawfully issued
United States Patent No.6,324,772, entitled “Athletic Shoe With Improved Sole.” A true and
correct copy of the 772 Patent is attached hereto as Exhibit “C.” Plaintiff is the lawful owner of
the 772 Patent, including the right to sue for and recover for past, present and future
infringement thereof.

23. Defendant makes, uses, offers to sell, sells, or imports athletic shoes embodying
the patented invention.

24.  Defendant has directly infringed, contributorily infringed, or induced the
infringement of one or more claims of the 772 Patent.

25.  The infringing activities of Defendant are willful and deliberate and will continue
until and unless restrained by this Court.

26.  Plaintiff has been and will continue to be damaged and irreparably injured unless
the infringing activities of Defendant are enjoined by this Court.

27.  Plaintiff accordingly is entitled to the relief requested below.
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CLAIM IV

28.  The allegations contained in Paragraphs 1 through 6 above are incorporated herein
by reference.

29.  On August 12, 2003, the United States Patent Office duly and lawfully issued
United States Patent No0.6,604,300, entitled “Athletic Shoe With Improved Sole.” A true and
correct copy of the *300 Patent is attached hereto as Exhibit “D.” Plaintiff is the lawful owner of
the “300 Patent, including the right to sue for and recover for past, present and future
infringement thereof.

30.  Defendant makes, uses, offers to sell, sells, or imports athletic shoes embodying
the patented invention.

31.  Defendant has directly infringed, contributorily infringed, or induced the
infringement of one or more claims of the 300 Patent.

32.  The infringing activities of Defendant are willful and deliberate and will continue
until and unless restrained by this Court.

33.  Plaintiff has been and will continue to be damaged and irreparably injured unless
the infringing activities of Defendant are enjoined by this Court.

34.  Plaintiff accordingly is entitled to the relief requested below.

RELIEF SOUGHT
Plaintiff respectfully seeks that the Court grant the following relief:
A. Enter judgment for Plaintiff and against Defendant for infringement of the *002

Patent;
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B. Enter judgment for Plaintiff and against Defendant for infringement of the *916
Patent;

C. Enter judgment for Plaintiff and against Defendant for infringement of the *772
Patent;

D. Enter judgment for Plaintiff and against Defendant for infringement of the 300
Patent;

E. Enter judgment that Defendant’s infringement was and is willful;

F. Permanently enjoin Defendant, its officers, directors, principals, agents, sales
representatives, servants, employees, successors, assigns, affiliates, subsidiaries and all those
acting in concert or participation with it, 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 *002, *916, 772, or *300 Patents;

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

H. Enter judgment in favor of Plaintiff and against Defendant for pre-judgment
interest on all damages awarded;

L Enter judgment in favor of Plaintiff and against Defendant for three times the
amount of damages pursuant to 35 U.S.C. § 284 because of Defendant’s willful infringement;

J. Enter judgment in favor of Plaintiff and against Defendant for Plaintiff’s

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

L. Enter such other and further relief as the Court may deem just and proper.

Respectfully submitted this 7 day of November, 2003.

ST Son

SCOTT A. SCHAAF g
North Carolina Bar Number 28792

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

Greensboro, North Carolina 27401
Telephone: (336) 378-1431

Fax: (336) 274-6590

PATRICK J. FLINN
Georgia Bar Number 264540

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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IN THE UNITED STATES DISTRICT COURT
FOR THE MIDDLE DISTRICT OF NORTH CAROLINA
GREENSBORO DIVISION

AKEVA L.L.C., a North Carolina
Corporation,

Plaintiff,

VS.

NEW BALANCE ATHLETIC SHOE, INC.

Defendant.

CIVIL ACTION NO.

JURY DEMAND

The Plaintiff hereby requests trial by jury on all issues triable to a jury.

M
Respectfully submitted this 4 day of November, 2003.

%W

SCOTT A. SCHAAF
North Carolina Bar Number 28792

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

Greensboro, North Carolina 27401
Telephone: (336) 378-1431

Fax: (336) 274-6590

PATRICK J. FLINN
Georgia Bar Number 264540

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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FIG. 20
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1
ATHLETIC SHOE WITH IMPROVED SOLE

This is a continuation of application Ser. No. 08/723,857,
filed Sep. 30, 1996, now U.S. Pat. No. 5,918,304 which is a
CIP of Ser. No. 08/291,945, filed Aug. 17, 1994, now U S.
Pat. No. 5,560,126, which is a CIP of Ser. No. 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 relates 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-training, hiking, walking, aod other forms
of excrcise, typically include a laminated solc attached to a
soft and pliable upper. The laminated sole generally includes
aresilient rubber outsole attached to a more resilient midsole
usually made of polyursthane, 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
integral 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 is 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 heel 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
on it, 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 spot.

Despite technological advancements in recent years in
midsole design and coostruction, 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 expeansive 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 canoot be. To date, there is nothing in the art
that successfully addresses the problem of midsole com-
pression in athletic shoes, and this problem remains 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
heel of a shoe to their own body weight, personal preference,
or need. They are “stuck” with whatever a mapufacturer
happens to provide in their shoe size.

Finally, there appear to be relatively few, if any, footwear
options availabie to those persons suffering from foot or leg
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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 inveation 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 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, 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 inchides 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 to
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 the
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 relalive to its peripheral portion in a direction
toward the heel region of the upper. In certain embodiments
the flexible 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 understood 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 principles 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.

FIG. 3 is an exploded isometric view of another embodi-
ment of a rear sole support, flexible member, and rear sole
for use in the shoe of the present invention.

FIGS. 4-18 are isometric views of exemplary flexible
member embodiments for use in the shoe of the present
invention.
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F1G. 19 is an isometric view of agother embodiment of a
rear sole support for use in the shoe of the present invention.

FIG. 20 is an isometric view of another embodiment of
the shoe of the present invention.

FIGS. 21 and 22 are isometric views of a rear sole support
for the shoe of FIG. 20.

FIG. 23 is an isometric view of another embodiment of
the shoe of the present invention.

FIG. 24 is an isometric view of a rear sole support for the
shoe of FIG. 23.

FIG. 25 is a side elevation view of a securing member for
use in the shoe of the present invention.

FIG. 26 is a partial cut-away isometric view of the
securing member of FIG. 28.
DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the present

preferred embodimeats 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 a first embodiment of the shoe of the
present invention. The shoe, designated generally as 100,
has a shoe upper 120, rear sole support 140, a rear sole 150,
and a forward sole 160. Shoe 100 also preferably includes a
flexible member 200 (FIG. 2) positioned between rear sole
150 and a heel region of upper 120. The flexible member
provides spring to the user’s gait cycle upon heel strike and
reduces or climinates interior rear midsole compression in
that it is more durable than conventional midsole material.

Upper 120 may be composed of a soft, pliable material
that covers the top and sides of the user’s foot during use.
Leather, nylon, and other synthetics are examples of the
various types of materials known in the art for shoe uppers.
The particular construction of the upper is not critical to the
shoe of the present invention. It may even be constructed as
a sandal or may be made of molded plastic, integral with the
rear sole support, as in the case of ski boots or roller blade
uppers.

Forward sole 160 is attached to upper 120 in a conven-
tional manger, typically by injection molding, stitching, or
gluing. Forward sole 160 typically includes two layers: an
elastomeric midsole laminated to an abrasion-resistant out-
solc. The particular construction of the forward solc is not
critical to the invention and various counfigurations may be
used. For example, the midsole may be composed of mate-

rial such as polyurethane or ethylene vinyl acetate (EVA) ¢

and may include air bladders or gel-filled tubes encased
therein, and the outsole may be composed of, by means of
example only, an abrasion-resistant rubber compound.
Rear sole support 140 is also aftached to the heel region
of upper 120 in a conventional manner, such as injection
molding, stitching, or gluing. Rear sole support 140 is
substantially rigid and is configured to stabilize the heel
region of upper 120 and secure rear sole 150 below the heel
region. As shown in FIG. 2, rear sole support 140 may
include an upwardly extending wall 142, referred to as a heel
counter, that surrounds the periphery of the heel region of
upper 120 to provide lateral stabilization. Wall 142 prefer-
ably surrounds the rear and sides of upper 120 proximate the
heel region and in service supports and stabilizes the user’s
heel as he or she runs. Rear sole support 140 also includes
a downwardly extending side wall 144 that defines a recess
146 sized to receive a portion of rear sole 150, preferably a
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rear sole which is removable and rotatable to several pre-
determined positions. Wall 144 shown in FIG. 2 is generally
circular and securely contains and bolds rear sole 150. A
plurality of openings 145 is formed in wall 144 to facilitate
securement of rear sole 150 to rear sole support 140. The
components of rear sole support 140 are preferably made
integral through injection molding or other conventional
techniques and are preferably composed of plastic, such as
a durable plastic manufactured under the name PEBAX. It
is further contemplated that the rear sole support can be
made from a variety of materials, including without limita-
tion other injection-molded thermoplastic engineering res-
ins.

As shown in FIGS. 1 and 2, rear sole support 140 may
include an arch extension or support 180 to provide a firm
support for the arch of the foot and to alleviate potential
gapping problems where sole support wall 144 would be
adjacent forward sole 160. Arch extension 180 generally
extends below upper 120 from the forward portion of side
wall 144, through the arch region. It may extend as far as the
ball of the foot. It is attached to upper 120 and forward sole
160 by gluing or other conventional methods. Arch exten-
sion 180 may be composed of the same material as the rear
sole support and made integral with rear sole support 144 by
injection molding. Alternatively, it may be made of the same
or a different stiff but flexible material (such as carbon or
fiberglass ribbons in a resin binder) and glued to rear sole
support 140. Such one-picce construction of the arch exten-
sion together with the rear sole support solves another major
problem, namely the tendency of an athletic shoe of con-
ventional resilient material in the arch area to curl at the
juncture of the substantially rigid rear sole support with the
resilient forward sole.

Shoe 100 also includes a rear sole 150 that is detachably
secured Lo and/or rotatably positionable relative to rear sole
support 140. Rear sole 150, as shown in FIG. 1, iocludes a
rubber ground-engaging outsole 154 containing a planar
area and three beveled segments or portions that soften heel
strike during use. As shown, the beveled segments or
porticns formed on the outsole have the same shape and
configuration and are positioned symmetrically about the
periphery of the outside and preferably symmetrically posi-
tioned about the center of rear sole 150. As explained in
more detail, rear sole 150 and the attachment features that
permit rear sole 150 to be placed and locked into different
positions relative to rear sole support 140 are designed and
configured so that cne symmetrically located beveled port
on can be moved into the position previously occupied by
another beveled portion. As a result, as one of the beveled
portions begins to wear, rear sole 150 can be repositioned to
place an unworn beveled portion in the area of the shoe
where there is greater wear for a particular user. By peri-
odically altering the position of the sole before any beveled
portion is badly worn, (or any midsole material directly
above the bevel is badly compressed) the life and effective-
ness of the rear sole, and the entire shoe, can be significantly
increased. Moreover, after a given rear sole wears beyond its
point of usefulness, it can be replaced with a new sole with
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 to outsole 154. Midsole 158 includes a
substantially cylindrical lower portion 162 and a substan-
tially cylindrical upper portion 164 that is smaller in diam-
eter than lower portion 162. Upper portion 164 includes a
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plurality of resilient knobs 165 that mate with openings 145
in rear sole support 140. As shown, the resilieat 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 ioside surface of a medial sidewall and the
inside surface of an opposite lateral sidewall in the case of
a non-circular recess (not 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 cegion 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” to 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 gait 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 ¢lastomeric
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 two 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
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 to
relocate a worn section to a less critical area of the sole, and
eventually replace the rear sole altogether when the sole is
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excessively wom. By periodically changing the position of
the rear sole, more uniform wear and long life (both outsole
and midsole) can be achieved. Additional longevity in wear
may also be achieved by interchanging removable rear soles
as between the right and left shoes, which typically exhibit
opposite wear patterns.

I addition, some users will prefer to change the rear soles
not because of adverse wear patterns, but because of a desire
for different performance characteristics or playing surfaces.
For example, it is contemplated that a person using this
invention in a shoe marketed as a “cross-trainer” 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 planaing a rua outside on
rough asphalt or cement might prefer a more resilient rear
sole than the type that would be suitable to run on an already
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 invention 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
1o 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 to 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 gencrally 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 reattaching 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 aad 2 can be
rotated is limited by the number of koobs/openings, but is
unlimited for the rear sole shown in FIG. 3. The use of other
mechanical locking systems to allow selective movement
and locking of the rear sole is contemplated within the spirit
of the inveation.

Rotating the rear sole zbout an axis normal to the shoe’s
major axXis to a position, for example, 180 degrees beyond its
starting poiat, will locate the wora 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-
ioning and shock absorbing purposes. As long as the worn
portion of the rear sole is rotated beyond the area of the
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initial heel strike, prolonged use of the rear sole is possible.
The user can continue periodically to rotate the rear sole so
that an uoworn portion of the rear sole is located in the area
of the first hee] strike.

The shape of rear sole can be circular, polygonal,
elliptical, “sand-dollar,” elongated “sand-doilar,” or other-
wise. The shape of recess 146 is formed to be compatible
with the shape of the rear sole. In all embodiments, the
invention includes mechanical means for selectively locking
the rear sole relative 1o the rear sole suppon 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 three 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 sules, would be possible, before replace-
ment of rear soles would be necessary.

While the above discussion is directed towards a rear sole
that rotales or separates in its entirety, it is specifically
contemplated 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 apother example, the rear sole may nol 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 flexible member 200
include the following: graphite; fiberglass; graphite (carbon)
fibers set in a resin (i.e. acrylic resin) binder; fiberglass fibers
set in a resin (i.e. acrylic resin) binder; a combination 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 resios; spring steel; and stainless spring steel. The
flexible region 200 can be incorporated into other clements
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
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 140 to support and
laterally stabilize flexible member 200.

The Hexible 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
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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 in the case of flexible member 200 shown in FIG.
18, wherein the U-shaped cushioning member may have
direct contact with the user’s heel without an intervening
sock liner in the hee! 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, thercfore, can be adapted according to the weight
of the runper, the ability of the runrer, 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 is 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 i 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 surface 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 ¢od 418 may be shaped
to 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
flange 412 of ring 400. Serrated edge 246 serves to prevent
rotation of the ring during use and the top edge of ring 400
firly 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
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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, heoce, 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
characleristics 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 meaans, 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 embodimeats 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 outsol¢ 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 fiexible member
to freely 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
flexible region can be selectively altered, to provide in
combination ag 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 3

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
central portion of the midsole of the rear sole can be
climinated, 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 commonly-
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owned U.S, patent application Ser. No. 08/291,945, which is
Incorporated berein by reference.

The Hexible region of the present invention is not limited
10 a circular shape and can be adapted to conform to the
shape of the rear sole. The flexible region also need not be
uscd only in conjunction with a detachable rcar solc, 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 convex in shape, or have an
inwardly curved or 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 in 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
entirety. In addition, the following disclosed embodiments
of flexible members can be integrally incorporated into a
portion of the shoc. In cither cvent, the resultant shoc 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 its bottom) 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
above a portion of the rear sole of the user when supported
in the shoe.

Flexible members 510 and 520 shown in FIGS. 5 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 notch 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
member 520 shown in FIG. 6 except that it is not spherically
convex in shape, but rather convexly curved in oaly one
direction. The flexible member $30 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 one 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 flexible 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 to flexible
member 540, but includes webbing 552 covering the top
surface of flexible member 550 and joining each of spokes
542 to reinforce flexible member 550. Webbing 552 may be
injection molded with the rest of flexible member. Flexible
member 560 shown in FIG. 10 is similar in structure to
Rexible member 540 shown in FIG. 8; however, spokes 562
decrease in thickness between hub 564 and the central
portion of each of the spokes 562 and then increase in
thickness from the central portion toward rim 566.

Flexible member 570, shown in FIG. 11, also includes a
plurality of spokes 572 joined at opposite ends to hub 574
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and rim 576. In this embodiment, the thickness of the spokes
decreases in a direction from hub 574 toward rim 576. As
shown in FIG. 11, the decreasing thickness of spokes 572
results in at least a portion of the interior portion of flexible
member 570 in the area of the decreasing thickness spokes
572 being thinner than at least a portion of its peripheral
edges or rim 576. Hub 574 and other portions of the center
portion of the interior portion of fexible member 570 are
shown as being thicker than another portion of the interior
portion of flexible member 570, such as in the area of
decreased spoke thickness. As shown in FIG. 11, center
portion or hub 574 and peripheral edge or rim 576 may both
be thicker than a portion of the interior portion of flexible
member 570 between hub 574 and rim 576. In addition,
webbing 578 may be placed aver the top surface of flexible
member 570 similar to that disclosed in FIG. 9.

As shown in FIG. 11, spokes or rods 572 are preferably
oriented such that each spoke or rod is oriented 180 degrees
from an opposite spoke or rod to provide a rib that extends
substantially across flexible member §70. Whether referred
to as opposite spokes or rods 572 or a rib the thickness may
be varied. The rib is preferable integrally formed with
fexible member 570 and more preferably is on the bottom
surface or concave surface of flexible member 570. As can
be seen in FIG. 11, a hole may be provided through flexible
member 570 and more particularly, through the center or hub
574. As can be further determined from FIG. 11, flexible
member 570 may be substaatially planar in shape, but is not
conical in shape. FIG. 12 illustrates a housing 580 for
supporting the flexible member, in this example, fexible
member 560. Housing 580 has an I.shaped cross-section to
support the bottom and side surfaces of rim 566. Housing
580 may be inserted into the shoe heel with fexible member
560 or may be permanently affixed to the rear sole support.
In either case, housing 580 acts as a reinforcement for
limiting or eliminating lateral movement of flexible member
560 during usc. This may have the effect of making the
center of the flexible member morc springy. It may also
allow the member to be made of thinner and/or lighter
weight material.

FIGS. 13 and 14 show further variations of flexible plate
500 shown in FIG. 4. While flexible plate 500 has a
generally uniform thickness at any given radius, flexible
plate 585 shown in FIG. 13 decreases in thickness from the
center of the member toward its periphery. Flexible member
590 shown in FIG. 14, on the other hand, is thicker near the
center and at the periphery, but thinner therebetween.

FIGS. 15-17A disclose flexible members composed of
carbon ribbons set in a resin binder. Alternatively, they may
be fiberglass ribbons or a combination of catbon and fiber-
glass ribbons. Ribbons made of other types of fiber may also
be used. Flexible member 600 includes radially or diametri-
cally projecting ribbons 602, either emanating from the
center of flexible member toward its periphery or,
preferably, passing through the center from a point on the
periphery to a diametrically opposite point on the periphery.
These ribbons 602 are fixed in position by a resin binder 604
koown in the art. Flexible member 610 shown in FIG. 16
also includes carbon ribbons 602 sct in a resin binder 604,
but further includes a rim 606 comprised of ribbon preset in
the resin binder and defining the periphery of Hexible
member 610. Flexible member 620 shown in FIG. 17 is
identical to flexible member 610 shown in FIG. 16 except
that it further includes a circular ribbon 608 disposed in resin
binder 604 and circumscribing the center of flexible member
620. The flexible member shown in FIG. 17A is identical to
the flexible member 610 shown in FIG. 17 except that it has
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fewer spokes and further includes a plurality of circular
ribbons 608 spaced radially from the center of the member
and disposed in the resin binder 604. Flexible members 600,
610, and 620 may be convex in shape so that the center of
the flexible member is raised relative to its outer perimeter,
when placed in the shoe. They may also have a U-shaped
cushioning member placed on or secured to their top surface
like that shown in FIG. 18.

Since it is contemplated that the flexible member will be
composed of graphite or other stiff, but flexible, material, it
is preferable to cushion the impact of the users heel against
the flexible member during use. As shown in FIG. 18, a
substantially U-shaped cushioning member 650 is disposed
on the top surface of flexible member 300 to cushion the heel
upon impact. The U-shaped cushioning member is shaped to
generally conform to the shape of the user’s heel. Thus, the
open end of the U-shape is oriented toward the front of the
shoe. Cushioning member 650 may be composed of poly-
urcthane or EVAor may be an air-filled or gel-filled member.
Cushioning member 650 can be affixed to flexible member
500 by gluing, or may be made integral with flexible
member 500 in an injection molding process. If injection
molded, cushioning member 650 would be made of the same
material as flexible member 500. To decrease the stiffness of
cushioning member 650 in this instance, small holes (not
shown) may be drilled in cushioning member 650 to weaken
it and thereby allow it to depress more readily upon impact
and more uniformly with flexible member 500.

The cushioning member 650 described above can be
incorporated into a shoe having any of the various flexible
regions disclosed in this application and drawings, as well as
other shoes falling within the scope of the clairs.

If cushioning member 650 is used, the shoe sock liner,
which generally provides cushioning, may be thinner in the
heel area or may terminate at the forward edge of cushioming
member §50. If cushioning member 650 is not used, the sock
liner may extend to the rear of the shoe and may be shaped
to conform to the user’s heel on its top surface and the
flexible member on its bottom surface. Hs bottom surface
may also compensate for gaps formed by the flexible mem-
ber. For example, the sock liner may have a concave bottom
surface in the heel area to comespond to those flexibie
members having convex upper surfaces.

In each of the above-described embodiments, the flexible
member is illustrated as a separate component of the shoe
which can be removed from the shoe and replaced by a
similar or different flexible member, as desired. In each of
the embodiments the central portion of the flexible member
is raised relative to its outer perimeter so that when placed
in the shoe, the interior portion in its normal state does not
touch the rear sole support and/or rear sole. As a result, the
interior of the flexible member will flex in response to the
user’s stride without first, if ever, contacting the rear sole
support and/or rear sole. Such flexible member, therefore,
can be used with rear soles thal have a flat upper surface, as
well as those that have a concave upper surface. The relative
shape and positioning of the flexible member and the
adjacent rear sole support or rear sole can be designed to
provide the optimum flex, stiffness, and spring characteris-
tics. However, each of the above-described flexible mem-
bers may be made integral with the rear sole support, which
not only decreases the aumber of loose parts and increases
the efficiency of the manufacturing process, but also further
limits the lateral displacement of the periphery of the
flexible member upon deflection, potentially creating more
spring in the center andfor permitting the use of thinner
and/or lighter weight material.
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As shown in FIG. 19, rear sole support 340 is identical in
structure to rear sole support 140 shown in FIG. 2 except that
rear sole support 340 has a flexible region 700 that serves the
same purpose and function as any of the above-described
flexible members. In fact, any of the above-described flex-
ible members may be used as flexible region 700 so long as
they can be made integral with rear sole support 340. In this
example, flexible region 700 is convex in shape and thus
sirnilar to fexible member 500 shown in FIG. 4. Cushioning
member 650 or a modified sock liner as described above
may also be used.

The flexible region may be incorporated into other rear
sole support embodiments as well. As an alternative to using
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 gluing 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 minimizing the chances

of separation of the forward sole from the rear sole support, 2

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 to 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.

In another embodiment, rear sole support 460, as shown
in FIGS. 23 and 24, includes a tongue 462 1hat is thinner 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
mating rear edge of forward sole 360 adjaceat 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 Jexible regions 700 and 710.

As shown 1n FIGS. 25 aod 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 in 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
securing member 750 does not include mating ends 416,
418, rear sole 250 is press-fitted into securing member 70
until rear sole groove 254 mates with securing member rim
754. This may have the effect of making the center of the
flexible member more springy. It may also allow the flexible
member to be made of thinner and/or lighter weight mate-
rial.

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 intended that the present
invention cover the modifications and varations of this
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invention provided they come within the scope of the claims
and their equivalents.

What is claimed is:

1. A shoe comprising:

an upper;

a [ool support region positioned below at least a portion

of the upper to support the bottom of 2 user’s foot;

a sole secured below the foot support region; and

a flexible member positioned below al least a portion of

the foot support region and above at least a portion of
the sole, the flexible member having a top surface, a
bottom surface, a peripheral portion, and an interior
portion, rods extending from the interior portion toward
the peripheral portion, the interior portion of the flex-
ihle member deflecting in use in a direction substan-
tially perpendicular to 2 major longitudinal axis of the
shoe, with at least a portion of the peripheral portion
restrained from movement relative to the interior por-
tion in a direction substantially perpendicular to the
majoc longitudipal axis of the shoe.

2. The shoe of claim 1, wherein the interior portion of the
flexible member is elevated relative to at least a portion of
the peripheral portion.

3. The shoe of claim 1, wherein the flexible member is
convex in shape with an upward curvature.

4, The shoe of claim 1, wherein the rods extend radially
from the center of the flexible member toward the periphery
of the flexible member.

5. The shoe of claim 1, further comprising a cushioning
member positioned above the flexible member.

6. The shoe of claim 5, wherein said cushioning member
is disposed on the top surface of said flexible member.

7. The shoe of claim 1, wherein the flexible member
includes at its perimeter a rim.

8. The shoe of claim 7, wherein at least a portion of the
rim of the flexible member is arcuate in shape.

9. The shoe of claim 1, wherein the flexible member
includes a fiexible plate.

10. The shoe of claim 9, further comprising means for
selectivity permitting the removal of the flexible plate from
the shoe.

11. The shoe of claim 1, wherein the thickness of the
flexible member varies as measured along the major longi-
tudinal axis of the shoe.

12. The shoe of claim 1, wherein the thickness of the
flexible member varies as measured along an axis perpen-
dicular to the major longitudinal axis of the shoe.

13. The shoe of claim 1, wherein at least a portion of the
flexible member is located in a heel portion of the foot
support region.

14. The shoe of claim 1, wherein the flexible member is
removable from the shoe.

15. The shoe of claim 1, wherein a portion of the interior
portion of the flexible member is thicker than another
portion of the interior portion of the flexible member.

16. The shoe of claim 1, wherein a portion of the interior
portion of the flexible member is thicker than a portion of the
peripheral edge of the flexible member.

17. The shoe of claim 1, wherein a portion of the interior
portion of the flexible member is thinner than a portion of
the peripheral edge of the flexible member.

18. The shoe of claim 1, wherein a ceater portion of the
interior portion of the flexible member and the peripheral
edge of the flexible member are thicker than another portion
of the interior portion of the flexible member located
between the center portion and the peripheral edge.

19. The shoe of claim 1, wherein the rods vary in
thickness along the length of the rods.
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20. The shoe of claim 1, wherein the rods are on the
bottom surface of the flexible member.

21. The shoe of claim 20, wherein the rods are integrally
formed with the flexible member.

22. The shoe of claim 4, wherein the rods are integrally
formed with the fexible member.

23. The shoe of claim 1, wherein the rods of the flexible
member form at least one rib extending substantially across
the flexible member.

24. The shoe of claim 23, wherein the at least one rib is
integrally formed with the flexible member.

25. The shoe of claim 23, wherein the at least one rib
varies in thickness.

26. The shoe of claim 23, wherein the at least one rb is
on the bottom surface of the flexible member.

27. The shoe of claim 1, wherein the flexible member has
at least one hole therethrough.

28. The shoe of claim 27, wherein the at least one hole is
through the center of the flexible member.

29. The shoe of claim 1, wherein the flexible member is
supported at its periphery.

30. The shoe of claim 1, wherein the flexible member is
substantially plapar.

31. The shoe of claim 1, wherein the upper surface of the
flexible member is convex.

32. The shoe of claim 1, wherein at least a portion of the
bottom surface of the flexible member is concave in shape.

33. The shoe of claim 1, wherein the fexible member is
poncomical in shape.

34. The shoe of claim 1, wherein the peripheral portion of
the flexible member is restrained from movemeat relative to
the interior portion along a medial side and a lateral side of
the shoe.

35. The shoe of claim 1, wherein a forward facing portion
and a rearward facing portion of the peripheral portion of the
Bexible member are restrained from movement relative to
the interior portion.

36. The shoe of claim 1, wherein the peripheral portion of
the flexible member is resirained from movement relative to
the interior portion both 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 member.

37. The shoe of claim 1, wherein the peripheral portion of
the fiexible member is restrained from movement relative to
the interior portion along the eatirety of the peripheral
portion.

38. A shoe comprising;

an upper;

a foot support region positioned below at least a portion

of the uppers to support the bottom of a user’s foot;

a sole secured below the foot support region; and

a flexible plate having upper and lower surfaces and

peripheral edges positioned below at least a portion of

the foot support region and above at least a portion of s

the sole, rods extending from an interior portion of the
flexible plate toward the peripheral edges, peripheral
edges of the plate being restrained from movement
relative to the interior portion of the plate in a direction
substantially perpendicular to a major longitudinal axis
of the shoe so that an interior portion of the plate is
deflectable relative to the peripheral edges in a direc-
tion substantially perpendicular to the major axis of the
shoe.
39. The shoe of claim 38, wherein a portion of the interior
portion of the plate is thicker than another portion of the
interior portion of the plate.
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40, The shoe of claim 38, wherein a portion of the interjor
portion of the plate is thicker than a portion of the peripheral
edge of the plate.

41. The shoe of claim 38, wherein a portioa of the interior
portion of the plate is thinner than a portion of the peripheral
edge of the flexible plate.

42. The shoe of claim 38, wherein a center portion of the
interior portion of the plate and the peripheral edge of the
flexible plate are thicker than another portion of the interior
portion of the plate located between the center portion and
the peripheral edge.

43. The shoe of claim 38, wherein the rods extend radially
from the ceater of the flexible plate toward the periphery of
the flexible plate.

44. The shoe of claim 38, wherein the rods vary in
thickness along the length of the rods.

45. The shoe of claim 38, wherein the rods are on the
bottom surface of tie flexible plate.

46. The shoe of claim 45, wherein the rods are integrally
formed with the flexible plate.

47. The shoe of claim 38, wherein the rods are integrally
formed with the flexible plate.

48. The shoe of claim 38, wherein the rods of the flexible
plate form at least one rib extending substantially across the
flexible plate.

49. The shoe of claim 48, wherein the at least one rib is
integrally formed with the flexible plate.

50. The shoe of claim 48, wherein the rib varies in
thickness.

51. The shoe of claim 48, wherein the rib is on the lower
surface of the plate.

52. The shoe of claim 38, wherein the plate has at least
one hole therethrough.

53. The shoe of claim 52, wherein the at least one hole is
through the center of the plate.

54. The shoe of claim 38, wherein the thickness of the
flexible plate varies as measured along the major longitudi-
nal axis of the shoe.

55. The shoe of claim 38, wherein the thickness of the
flexible plate varies as measured along an axis perpendicular
to the major longitudinal axis of the shoe.

56. The shoe of claim 38, wherein the flexible plate is
removable from the shoe.

§7. The shoe of claim 38, further comprising means for
removing the flexible plate from the shoe.

58. The shoe of claim 38, wherein the interior portion of
the flexible plate is elevated relative to at least a portion of
the peripheral portion.

59. The shoe of claim 38, wherein the flexible plate is
coavex io shape with an upward curvature.

60. The shoe of claim 38, wherein the flexible plate is
substantially planar.

61. The shoe of claim 38, wherein the upper surface of the
flexible plate is convex.

62. The shoe of claim 38, wherein at least a portion of the
bottom surface of the flexible plate is concave in shape.

63. The shoc of claim 38, wherein the flexible plate is
noaconical in shape.

64. The shoe of claim 38, wherein the flexible plate
includes at its perimeter a rim.

65. The shoe of claim 64, wherein at least a portion of the
rim of the flexible plate is arcuate in shape.

66. The shoe of claim 38, wherein the flexible plate is
supported at its periphery.

67. The shoe of claim 38, wherein the peripheral portion
of the flexible plate is restrained from movement relative to
the interior portion along a medial side and a lateral side of
the shoe.
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68. The shoe of claim 38, wherein a forward facing
portion and a rearward facing portion of the peripheral
portion of the flexible plate are restrained from movement
relative to the interior portion.

69. The shoe of claim 38, wherein the peripheral portion
of the flexible member is restrained from movement relative
to the interior portion both along a medial side and a lateral
side of the shoe and along a forward facing portion and a

18

rearward facing portion of the peripheral portion of the
flexible member.

70. The shoe of claim 38, wherein the peripheral portion
of the flexible member is restrained from movement relative
to the interior portion along the entirety of the peripheral
portion.
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ATHLETIC SHOE WITH IMPROVED SOLE

This is a continuation of application Ser. No. 09/313,667,
filed May 18, 1999, U.S. Pat. No. 6,050,002 which is a
continuation of application Ser. No. 08/723,857, filed Sep.
30, 1996, U.S. Pat. No. 5,918,384 which is a CIP of Ser. No.
08/291,945, filed Aug. 17, 1994, now U.S. Pat. No. 5,560,
126, which is a CIP of Ser. No. 08/108,065, filed Aug. 17,
1993, mow US. 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 relates 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 ruoning, tennis,
basketball, cross-training, hiking, walking, 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 resilient midsole
usually made of polyurethane, cthylene 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
integral with the forward sole.

Oce 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 is 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 heel 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
coadition.

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
on it, 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 spot.

Despite technological advancements in recent years in
midsole design and coostruction, 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 aad over
again, the heel area (midsole and outsole) of conventional
athletic shoes caunot be. To date, there is nothing in the art
that successfully addresses the problem of midsole com-
pression in athletic shoes, and this problem remains espe-
cially severe in the heel area of such shoes.

Arother problem is that purchasers of coaventional ath-
letic shoes cannot customize the cushioning or spring in the
heel of a shoe to their own body weight, personal preference,
or need. They are “stuck” with whatever a manufacturer
happeas to provide in their shoe size.
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Finally, there appear to be relatively few, if any, footwear
options available to those persons sufficing 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. Preseatly, 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 inveation. 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 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, 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 to
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 the
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 flexible 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 regioa of the upper through a substantial portion of the
arch region of the upper to support the arch region.

It is to be understood 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 coanstitute a part of this specification, illustrate several
embodiments of the invention and together with the
description, serve to explain the principles 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.

FIG. 3 is an exploded isometric view of another embodi-
ment of a rear sole support, flexible member, and rear sole
for use in the shoe of the present invention.
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FIGS. 4-18 are isometric views of exemplary flexible
member embodiments for use in the shoe of the present
invention.

FIG. 19 is an isometric view of another embodiment of a
rear sole support for use in the shoe of the present invention.

FIG. 20 is an isometric view of another embodiment of
the shoe of the present invention.

FIGS. 21 and 22 are isometric views of a rear sole support
for the shoe of FIG. 20.

FIG. 23 is an isometric view of another embodiment of
the shoe of the present invention.

FIG. 24 is an isometric view of a rear sole support for the
shoe of FIG. 23.

FIG. 25 is a side elevation view of a securing member for
use in the shoe of the present invention.

FIG. 26 is a partial cut-away isometric view of the
securing member of FIG. 25.

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 a first embodiment of the shoe of the
present invention. The shoe, designated generally as 100,
has a shoe upper 120, rear sole support 140, a rear sole 150,
and a forward sole 160. Shoe 100 also preferably includes a
flexible member 200 (FIG. 2) positioned between rear sole
150 and a heel region of upper 120. The flexible member
provides spring to the user’s gait cycle upon heel strike and
reduces or eliminates interior rear midsole compression in
that it is more durable than conventional midsole material.

Upper 120 may be composed of a soft, pliable materjal
that covers the top and sides of the user’s foot during use.
Leather, nylon, and other synthetics are examples of the
various types of materials known in the art for shoe uppers.
The particular construction of the upper is not critical to the
shoe of the present invention. It may even be constructed as
a sandal or may be made of molded plastic, integra] with the
rear sole support, as in the case of ski boots or roller blade
uppers.

Forward sole 160 is attached to upper 120 in a conven-
tional manner, typically by injection molding, stitching, or
gluing. Forward sole 160 typically includes two layers: an
elastomeric midsole laminated to an abrasion-resistant out-
sole. The particular construction of the forward sole is not
critical to the invention and various configurations may be
used. For example, the midsole may be composed of mate-
rial such as polyurethane or ethylene viny! acetate (EVA)
and may include air bladders or gel-filled tubes encased
therein, and the outsole may be composed of, by means of
example only, an abrasion-resistant rubber compouad.

Rear sole support 140 is also attached to the heel region
of upper 120 in a conventional manrer, such as injection
molding, stitching, or gluing. Rear sole support 140 is
substantially rigid and is configured to stabilize the heel
region of upper 120 and secure rear sole 150 below the heel
region. As shown in FIG. 2, rear sole support 140 may
include an upwardly extending wall 142, referred to as a heel
counter, that surrounds the periphery of the beel region of
upper 120 to provide lateral stabilization Wall 142 prefer-
ably surrounds the rear and sides of upper 120 proximate the
heel region and in service supports and stabilizes the user’s
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heel as he or she runs. Rear sole support 140 also includes
a downwardly extending side wall 144 that defines a recess
146 sized to receive a portion of rear sole 150, preferably a
rear sole which is removable and rotatable to several pre-
determined positions. Wall 144 shown in FIG. 2 is generally
circular and securely contaios and holds rear sole 150. A
plurality of openings 145 is formed in wall 144 to facilitate
securement of rear sole 150 to rear sole support 140. The
compounents of rear sole support 140 are preferably made
integral through injection molding or other conventional
techniques and are preferably composed of plastic, such as
a durable plastic manufactured under the name PEBAX. It
is further contemplated that the rear sole support can be
made from a variety of materials, including without limita-
tion other injection-molded thermoplastic engineering res-
ins.
As shown in FIGS. 1 and 2, rear sole support 140 may
include an arch extension or support 180 to provide a firm
support for the arch of the foot and to alleviate potential
gapping problems where sole support wall 144 would be
adjacent forward sole 160. Arch extension 180 generally
extends below upper 120 from the forward portion of side
wall 144, through the arch region. It may extend as far as the
ball of the foot It is attached to upper 120 and forward sole
160 by gluing or other conventional methods. Arch exten-
sion 180 may be composed of the same material as the rear
sole support and made integral with rear sole support 140 by
injection molding. Alternatively, it may be made of the same
or a different stiff but flexible material (such as carbon or
fiberglass ribbons in a resin binder) and glued to rear sole
support 140. Such one-piece construction of the arch exten-
sion together with the rear sole suppott solves another major
problem, namely the tendency of an athletic shoe of con-
ventional resilient material in the arch area to curl at the
juncture of the substantially rigid rear sole support with the
resilient forward sole.

Shoe 100 also includes a rear sole 150 that is detachably
secured to and/or rotatably positionable relative to rear sole
support 140. Rear sole 150, as shown in FIG. 1, includes a
rubber ground-engaging outsole 154 containing a planar
area and three beveled segments or portions that soften heel
strike during use. As shown, the beveled segments or
portions formed on the outsole have the same shape and
configuration and are positioned symmetrically about the
periphery of the outside and preferably symmetrically posi-
tioned aboul the center of rear sole 150. As explained in
more detail, rear sole 150 and the attachment features that
permit rear sole 150 to be placed and locked mto different
positions relative to rear sole support 140 are designed and
configured so that one symmetrically located beveled por-
tion can be moved into the position previously occupied by
another beveled portion. As a result, as one of the beveled
portions begins to wear, rear sole 150 can be repositioned to
place an unworn beveled portion in the area of the shoe
where there is greater wear for a particular user. By peri-
odically altering the position of the sole before any beveled
portion is badly worn, (or any midsole material directly
above the bevel is badly compressed) the life and effective-
ness of the rear sole, and the entire shoe, can be significantly
increased. Moreover, after a given rear sole wears beyond its
point of usefulness, it can be replaced with a new sole with
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 to outsole 154. Midsole 158 includes a
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substantially cylindrical lower portion 162 and a substan-
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 embediment 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 ¢liminates 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 (not 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.e., 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” to 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 gait 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 two mate-
rias (e.g., EVA enveloped by hard rubber), as well as a
material comprising air encapsulating tubes, for example,
disclosed in US. Pat. No. 5,005,300. For each of the
discussed rear sole embodiments, the outsole and midsole
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
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or playing surfaces. The user can rotate the rear sole to
relocate a worn section to 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 longevity in wear
may also be achieved by interchanging removable rear soles
as between the right and left shoes, which typically exhibit
opposite wear patterns.

In addition, some users will prefer to change the rear soles
not because of adverse wear patterns, but because of a desire
for different performance characteristics or playing surfaces.
For example, it is contemplated that a person using this
invention in a shoe marketed as a “cross-trainer” may desire
one type of rear sole for one spont, 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 outside on
rough asphalt or cement might prefer a more resilient rear
sole than the type that would be suitable to run on an already
tesilient indoor wooden track. Rear sole performance may
also depend on the weight of the user or the amount or type
of cushicning desired.

The present invention 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 to 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 reattaching 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
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 point, will locate the worn portion of the rear sole at
or near the instep portion of the shoe. The instep portion is
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an area of less importance for tractioning, stability, cush-
ioning 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 to rotate the rear sole so
that an unworn portion of the rear sole is located in the area
of the first heel strike.

The shape of rear sole can be circular, polygonal,
elliptical, “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
invention 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 three 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
contemplated 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 flexible member 200
include the following: graphite; fiberglass; graphite (carbon)
fibers set in a resin (1.e. acrylic resin) binder; fiberglass fibers
set in a resin (i.e. acrylic resin) binder; a combination 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
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 140 to support and
laterally stabilize flexible member 200.

The flexible member may also be permanently attached to
the top or bottom of the rear sole support or detachably
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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 in the case of flexible member 200 shown in FIG.
18, wherein the U-shaped cushioning member may have
direct contact with the user’s 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 runuer, 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 is 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 in 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 koobs 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 surface 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
to 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
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
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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, ooce incorporated into the shoe, is
securely held in place with rear sole support 240. Preferably,
the rear sale support contacts fexible 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 1o
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, ot 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-
joning 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
phurality 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, apd rear sole which permit the flexible member
to freely 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
flexible region can be selectively altered, to provide in
combination ap 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 thinper than on conventional athletic shoes, thus
reducing the weight of the shoe. The inveation also permits
the weight of the shoe to be further reduced because the
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
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described and claimed. By means of example only, some
such additional configurations are disclosed in commonly-
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
10 a circular shape and can be adapted to conform to the
shape of the rear sole. The flexible region also need not be
used oaly 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 convex in shape, or have an
inwardly curved or concave bottom surface, such that the
interior portion of the Bexible member is elevated relative to
its periphery when the fiexible member is positioged in the
shoe in its pormal 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 n its
entirety. In addition, the following disclosed embodiments
of flexible members can be integrally incorporated into 2
portion of the shoe. In either eveat, the resultant shoe has a
flexible region which provides a preselected fiex and spring.

As shown in FIG. 4, flexible member 500 has a concave
under surface 502 (when viewed from its bottom) and an
opposing coavex 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
above a portion of the rear sole of the user when supported
in the shoe.

Flexible members 510 and 520 shown in FIGS. 5 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 notch 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
member 520 shown in FIG. 6 except that it is not spherically
convex in shape, but rather convexly 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 one 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 flexible 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 to flexible
member 540, but includes webbing 552 covering the top
surface of flexible member 550 and joining each of spokes
542 to reinforce flexible member 550. Webbing 552 may be
injection molded with the rest of flexible member. Flexible
member 560 shown in FIG. 10 is similar in structure to
flexible member 540 shown in FIG. 8; however, spokes 562
decrease in thickness between hub 564 and the central
portion of each of the spokes 562 and then increase in
thickness from the central portion toward rim 566.
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Flexible member 570, shown in FIG. 11, also includes a
plurality of spokes 572 joined at opposite ends to hub 574
and rim 576. In this embodiment, the thickness of the spokes
decreases in a direction from hub 574 toward rim 576. As
shown in FIG. 11, the decreasing thickness of spokes 572
results in at least a portion of the interior portion of flexible
member 570 in the area of the decreasing thickness spokes
572 being thinner than at least a portion of its peripheral
edges or im §76. Hub 574 and other portions of the center
portion of the interior portion of flexible member 570 are
shown as being thicker than another portion of the interior
portion of flexible member 570, such as in the area of
decreased spoke thickness. As shown i FIG. 11, center
portion or hub 574 and peripheral edge or rim 576 may both
be thicker than a portion of the interior portion of flexible
member 570 between hub 574 and rim 576, In addition,
webbing 578 may be placed over the top surface of flexible
member 570 similar to that disclosed in FIG. 9. As shown in
FIG. 11, spokes or rods 572 are preferably oriented such that
¢ach spoke or rod is orented 180 degrees from an opposite
spoke or rod to provide a rib that extends substantially across
flexible member 570. Whether referred to as opposite spokes
or rods 572 or a rib the thickness may be varied. The rib is
preferable integrally formed with flexible member 570 and
more preferably is on the bottom surface or concave surface
of flexible member 570. As can be seen in FIG. 11, a hole
may be provided through flexible member 570 and more
particularly, through the center or hub 574. As can be further
determined from FIG. 11, flexible member §70 may be
substantially planar in shape, but is not corical in shape.

FIG. 12 illustrates a housing 580 for supporting the
Bexible member, in this example, flexible member 560.
Housing 580 has an L-shaped cross-section to support the
bottom and side surfaces of rim 566. Housing 580 may be
inserted into the shoe hesl with flexible member 560 or may
be permanently affixed to the rear sole support In either case,
housing 580 acts as a reinforcement for limiting or elimi-
nating lateral movement of flexible member 560 during use.
This may have the effect of making the center of the flexible
member more springy. It may also allow the member to be
made of thinner and/or lighter weight material.

FIGS. 13 and 14 show further variations of flexible plate
S00 shown in FIG. 4. While flexible plate 500 has a
generally uniform thickness at any given radius, flexible
plate 585 shown in FIG. 13 decreases in thickness from the
center of the member toward its periphery. Flexible member
590 shown in FIG. 14, on the other hand, is thicker near the
ceater and at the periphery, but thinner therebetween.

FIGS. 15-17A disclose flexible members composed of
carbon ribboos set in a resin binder. Alternatively, they may
be fiberglass ribbons or a combination of carbon and fiber-
glass ribbons. Ribbons made of other types of fiber may also
be used. Flexible member 600 includes radially or diametri-
cally projecting nbbons 602, either emanating from the
center of flexible member toward its periphery or,
preferably, passing through the center from a point on the
periphery to a diametrically opposite point on the periphery.
These dbbons 602 are fixed in position by a resin binder 604
known in the art. Flexible member 610 shown in FIG. 16
also includes carbon ribbons 602 set in a resin binder 604,
but further includes a rim 606 comprised of ribbon preset in
the resin binder and defining the periphery of flexible
member 610. Flexible member 620 shown in FIG. 17 is
identical to flexible member 610 shown in FIG. 16 except
that it further includes a circular ribbon 608 disposed in resin
binder 604 and circumscribing the center of flexible member
620. The flexible member shown in FIG. 17A is identical to
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the flexible member 610 shown in FIG. 17 except that it has
fewer spokes and further includes a plurality of circular
ribbons 608 spaced radially from the center of the member
and disposed in the resin binder 604. Flexible members 600,
610, and 620 may be convex in shape so that the center of
the flexible member is raised relative to its outer perimeter,
when placed in the shoe. They may also have a U-shaped
cushioning member placed on or secured to their top surface
like that shown in FIG. 18.

Since it is contemplated that the flexible member will be
composed of graphite or other stiff, but flexible, material, it
is preferable to cushion the impact of the user’s heel against
the flexible member during use. As shown in FIG. 18, a
substantially U-shaped cushioning member 650 is disposed
on the top surface of flexible member 500 to cushion the heel
upon impact. The U-shaped cushioning member is shaped to
generally conform to the shape of the user’s heel. Thus, the
open end of the U-shape is oriented toward the front of the
shoe. Cushioning member 650 may be composed of poly-
urethane or EVA or may be an air-filled or gel-filled member.
Cushioning member 650 caa be affixed to flexible member
500 by gluing, or may be made integral with Bexible
member 500 in an injection molding process. If injection
molded, cushioning member 650 would be made of the same
material as flexible member 500. To decrease the stiffness of
cushioning member 650 in this instance, small holes (not
shown) may be drilled in cushioning member 650 to weaken
it and thereby allow it to depress more readily upon impact
and more uniformly with flexible member 500.

The cushioning member 650 described above can be
incorporated into a shoe having any of the various flexible
regions disclosed in this application and drawings, as well as
other shoes falling within the scope of the claims.

If cushioning member 650 is used, the shoe sock liner,
which generally provides cushioning, may be thinner in the
heel area or may terminate at the forward edge of cushioning
member 650. If cushioning member 650 is oot used, the sock
liner may extend to the rear of the shoe and may be shaped
to conform to the user’s heel on its top surface and the
flexible member on its bottom surface. Its bottom surface
may also compensate for gaps formed by the flexible mem-
ber. For example, the sock liner may have a concave bottom
sucface in the heel area to correspond to those flexible
members having convex upper surfaces.

In each of the above-described embodiments, the flexible
member is illustrated as a separate component of the shoe
which can be removed from the shoe and replaced by 2
similar or different flexible member, 2s desired. In each of
the embodiments the central portion of the flexible member
is raised relative to its outer perimeter so that when placed
in the shoe, the interior portion in its normal state does not
touch the rear sole support and/or rear sole. As a result, the
interior of the flexible member will flex in response to the
user’s stride without first, if ever, contacting the rear sole
support and/or rear sole. Such flexible member, therefore,
can be used with rear soles that have a flat upper surface, as
well as those that have a concave upper surface. The relative
shape and positioning of the flexible member and the
adjacent rear sole support or rear scle can be designed to
provide the optimum flex, stiffness, and spring characteris-
tics. However, each of the above-described flexible mem-
bers may be made integral with the rear sole support, which
not only decreases the number of loose parts and increases
the efficiency of the manufacturing process, but also further
limits the lateral displacement of the periphery of the
flexible member upon deflection, potentially creating more
spring in the center and/or permitting the use of thinner
and/or lighter weight material.
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As shown in FIG. 19, rear sole support 340 is identical in
structure to rear sole support 140 shown in FIG. 2 except that
rear sole support 340 has a flexible region 700 that serves the
same purpose and function as any of the above-described
flexible members. In fact, any of the above-described flex-
ible members may be used as flexible region 700 so long as
they can be made integral with rear sole support 340. In this
example, flexible region 700 is convex in shape and thus
similar to flexible member 500 shown in FIG. 4. Cushioning
member 650 or a modified sock liner as described above
may also be used.

The flexible region may be incorporated into other rear
sole support embodiments as well. As an aliernative to using
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 gluing 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 minimizing 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 to 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.

In another embodiment, rear sole support 460, as shown
in FIGS. 23 and 24, includes a tongue 462 that is thinner 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
mating rear edge of forward sole 360 adjacent the rear sole
support. Curved wall 464 provides a firm, smoothly con-
toured trapsition 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 fexible 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 in 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
securing member 75 does not include mating ends 416,418,
rear sole 250 is press-fitted into securing member 70 until
rear sole groove 254 mates with securing member rim 754.
This may have the effect of making the center of the flexible
member more springy. It may also allow the flexible member
to be made of thinoer 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 intended that the present
invention cover the modifications and varations of this
invention provided they come within the scope of the claims
and their equivalents.

10

25

30

55

14

What is claimed is:

1. A shoe comprising:

an upper;

a foot support region positioned below at least a portion

of the upper to support the bottom of a user’s foot;

a sole secured below the foot support region; and

a flexible member positioned below at least a portion of

the foot support region and above at least a portion of
the sole, the flexible member having a top surface, a
bottom surface, a peripheral portion, and an interior
portion, at least two ribs extending substantially across
the flexible member, the interior portion of the flexible
member deflecting in use in a direction substantially
perpendicular to a major longitudinal axis of the shoe,
with at least a portion of the peripheral portion
restrained from movement relative to the interior por-
tion in a direction substantially perpendicular to the
major longitudinal axis of the shoe.

2. The shoe of claim 1, wherein at least one of the ribs
extends substantially across the flexible member at an angle
to the major longitudinal axis of the shoe and at an angle to
an axis perpendicular to the major longitudinal axis passing
from the medial side to the lateral side of the shoe.

3. The shoe of claim 2, wherein another of the at least two
ribs extends substantially across the flexible member at an
angle to the major longitudinal axis of the shoe and at an
angle to an axis perpendicular to the major longitudinal axis
passing from the medial to the lateral side of the shoe.

4. The shoe of claim 3, wherein the at least one of the nbs
and the another of the at least two ribs extend substantially
across the flexible member at different angles to one another.

5. The shoe of claim 1, wherein the at least two ribs
includes three ribs extending substantially across the flexible
member, each of the ribs substantially crossing the flexible
member at an angle to the major longitudinal axis of the shoe
and at an angle to an axis perpendicular to the major
longitudinal axis passing from the medial to the lateral side
of the shoe.

6. The shoe of claim 5, wherein the three ribs are at
different angles with respect to the major longitudinal axis of
the shoe.

7. The shoe of claim 1, wherein the at least two ribs
includes four ribs extending substantially across the flexible
member, each of the ribs substantially crossing the flexible
member at an angle to the major longitudinal axis of the shoe
and at an angle to an axis perpendicular to the major
longitudinal axis passiog from the medial to the lateral side
of the shoe.

8. The shoe of claim 7, wherein the four ribs are at
different angles with respect to the major longitudinal axis of
the shoe,

9. The shoe of claim 1, wherein the at least two ribs
includes five ribs extending substantially across the flexible
member, each of the ribs substantially crossing the flexible
member at an angle to the major longitudinal axis of the shoe
and at an angle to an axis perpendicular to the major
longitudinal axis passing from the medial to the lateral side
of the shoe.

10. The shoe of claim 9, wherein the five ribs are at
different angles with respect to the major longitudinal axis of
the shoe.

11. The shoe of claim 2, wherein the interjor portion of the
flexible member is elevated relative to at least a portion of
the peripheral portion.

12. The shoe of claim 2, wherein the flexible member is
coavex in shape with an upward curvature.

13. The shoe of claim 2, wherein at least one of the ribs
is formed from rods extend radially from the center of the
flexible member toward the periphery of the flexible mem-
ber.
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14. The shoe of claim 2, further comprising a cushioning
member positioned above the flexible member.

15. The shoe of claim 14, wherein said cushioning mem-
ber is disposed on the top surface of said flexible member.

16. The shoe of claim 2, wherein the flexible member
includes at its perimeter a rim.

17. The shoe of claim 16, wherein at least a portion of the
rim of the flexible member is arcuate in shape.

18. The shoe of claim 2, wherein the flexible member
includes a fexible plate.

19. The shoe of claim 18, further comprising means for
selectivity permitting the removal of the flexible plate from
the shoe.

20. The shoe of claim 2, wherein the thickness of the
flexible member varies as measured along the major longi-
tudinal axis of the shoe.

21. The shoe of claim 2, wherein the thickness of the
flexible member varies as measured along an axis perpen-
dicular to the major longitudinal axis of the shoe.

22. The shoe of claim 2, wherein at least a portion of the
flexible member is located in a heel portion of the foot
support region.

23. The shoe of claim 2, wherein the flexible member is
removable from the shoe.

24. The shoe of claim 2, wherein a portion of the interior
portion of the flexible member is thicker than another
portion of the interior portion of the flexible member.

25. The shoe of claim 2, wherein a portion of the interior
portion of the flexible member is thicker than a portion of the
peripheral edge of the flexible member.

26. The shoe of claim 2, wherein a portion of the interior
portion of the flexible member is thinner than a portion of
the peripheral edge of the flexible member.

27. The shoe of claim 2, wherein 2 center portion of the
interior portion of the flexible member and the peripheral
edge of the flexible member are thicker than another portion
of the interior portion of the flexible member located
between the center portion and the peripheral edge.

28. The shoe of claim 2, wherein at least one of the ribs
is formed from rods that vary in thickness along the length
of the rods.

29. The shoe of claim 2, wherein at least one of the ribs
is formed from rods on the bottom surface of the flexible
member.

30. The shoe of claim 29, wherein at least one of the ribs
is formed from rods integrally formed with the flexible
member.

31. The shoe of claim 2, wherein at least one of the ribs
is formed from rods integrally formed with the flexible
member.

32. The shoe of claim 2, wherein at least one of the two
ribs is integrally formed with the flexible member.

33. The shoe of claim 2, wherein at least one of the two
ribs varies in thickness.

34, The shoe of claim 2, wherein at least one of the two
ribs is on the bottom surface of the flexible member.

35. The shoe of claim 2, wherein the flexible member has
at least one hole therethrough.

36. The shoe of claim 35, wherein the at least one hole is
through the center of the flexible member.

37. The shoe of claim 2, wherein the flexible member is
supported at its periphery.

38. The shoe of claim 2, wherein the flexible member is
substantially plapar.

39. The shoe of claim 2, wherein the upper surface of the
flexible member is convex.

40. The shoe of claim 2, wherein at least a portion of the
bottom surface of the flexible member is concave in shape.
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41. The shoe of claim 2, wherein the flexible member is
nonconical in shape.

42. The shoe of claim 2, wherein the peripheral portion of
the flexible member is restrained from movement relative to
the interior portion along a medial side and a lateral side of
the shoe.

43. The shoe of claim 2, wherein a forward facing portion
and a rearward facing portion of the peripheral portion of the
flexible member are restrained from movement relative to
the interior portion.

44 The shoe of claim 2, wherein the peripheral portion of
the flexible member is restrained from movement relative to
the interior portion both 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 member.

45. The shoe of claim 2, wherein the peripheral portion of
the flexible member is restrained from movement relative to
the intecior portion along the entirety of the peripheral
portion.

46. The shoe of claim 1, wherein the at least two ribs are
not parallel to one another.

47. 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 a portion of the rear sole
and at least a portion of the heel region of the upper, at
least a portion of a medial side and a lateral side 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 deflectable relative to the
medial and lateral sides in a direction substantially
perpendicular to the major axis of the shoe.

48. The shoe of claim 47, wherein the flexible plate is
supported at its periphery.

49. The shoe of claim 47, including a heel support having
al least one wall extending downwardly from the upper to at
least partially define a recess, the rear sole secured in the
recess of the heel support.

50. The shoe of claim 49, further including a member
interconnecting the rear sole with the heel support.

51. The shoe of claim 50, wherein the member includes
one of an indention and protrusion for engaging the other
one of a protrusion and indention on the heel support wall to
attach the member and rear sole to the heel support.

52. The shoe of claim 50, wherein the medial and lateral
sides of the plate are restrained by the member.

53. The shoe of claim 49, including a forward sole
attached to the upper and an arch bridge integral with the
heel support and adjacent the downwardly extending wall of
the heel support, the arch bridge attached to the upper and
extending between the heel support and the forward sole.

54, The shoe of claim 49, wherein the heel support
includes an opening exposing a substantial portion of the
heel region to the recess.

55. The shoe of claim 49, wherein one of the beel support
wall and a peripheral surface of the rear sole includes at least
one protrusion and the other of the wall and the peripheral
surface includes at least one indention for receiving the
protrusion, the rear sole detachably secured to the heel
support by engaging the protrusion with the indention.

56. The shoe of claim 49, wherein the rear sole includes
an upper midsole portion receivable in the recess and a lower
midsole portion slightly larger than the recess.

57. The shoe of claim 47, wherein the flexible plate is
removable from the shoe.
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58. The shoe of claim 47, wherein the plate is substan-
tially planar.

59. The shoe of claim 47, wherein the upper surface of the
plate is convex.

60. The shoe of claim 47, wherein the plate is convex in
shape.

61. The shoe of claim 47, wherein the lower surface of the
plate is concave.

62. The shoe of claim 47, including means for detachably
securing the rear sole below the heel region.

63. The shoe of claim 62, wherein the rear sole has a
bottom surface, at least a portion of which is ground-

5
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engaging, the bottom surface including a substantially pla-
par portion and at least one beveled segment nonplanar with
the planar portion, the at least one beveled segment inclined
upwardly in a direction from an interior portion of the
bottom surface toward an outer edge of the botom surface
and having an edge coincident with the outer edge.

64. The shoe of claim 63, wherein the rear sole includes
aplurality of beveled segments separated from each other by

10 the substantially planar portion of the bottom surface.
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57) ABSTRACT

A shoe has an upper, a foot support region positioned below
at least a portion of the upper to support the bottom of a
user's foot, asole secured below the foot support region, and
a flexible member positioned below at least a portion of the
foot support region and ahove at least a portion of the sole.
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substantially perpendicular to a major longitudinal axis of
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a direction substaatially perpendicular to the major longi-
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ATHLETIC SHOE WITH IMPROVED SOLE

This is a contiguation of application Ser. No. 09/512,433,
filed Feb. 25, 2000, now U.S. Pat. No. 6,195,916 which is
continuation of application Ser. No. 09/313,667, filed May
19, 1999, now U.S. Pat. No. 6,050,002, which is a coatinu-
ation of application Ser. No. 08/723,857, filed Sep. 30, 1996,
now U.S. Pat. No. 5,918,384, which is a CIP of 08/291,945,
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 refer-
ence.

BACKGROUND OF THE INVENTION

1.Field of the Invention

The present invention relates 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-training, hiking, walking, 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 resilient midsole
usually made of polyurethane, sthylene 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
integral 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 o the outsole. This problem is exacerbated
by the fact that most pronounced outsole wear, on runoing
shoes in particular, occurs principally in two places: the
outer periphery of the heel and the ball of the foot, with
peripheral heel 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 ia 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 beel area, including the area
directly under the user’s heel bone and the area directly
above the peripheral outsole wear spot.

Despite techoological 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 in athletic shoes, and this problem remains 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 their 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 persons suffering from foot or leg
irregulacities, 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 ot deteriorates.

SUMMARY OF THE INVENTION

The preseat invention is directed to a shoe that substan-
tially obviates one or more of the problems due to limitations
and disadvaatages 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 aod shoe systems 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 berein, 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 to
flex and spring when the user runs or walks vigorously. The
flexible region has am interior portion which in its normal,
unflexed state is spaced upwardly from the portion of the
rear sole immediately below said interior portion, the inte-
rior portion being adapted to fex in a direction substantially
perpeadicular 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. In certain embodiments
the flexible 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 understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are oot 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 principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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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FIG. 3 is an exploded isometric view of another embodi-
ment of a rear sole support, flexible member, tarsole for use
in the shoe of the present invention.

FIGS. 4-18 are isometric views of exemplary flexible
member embodiments for use in the shoe of the present
invention.

FIG. 19 is an isometric view of another embodiment of a
rear sole support for use in the shoe of the presentation.

FIG. 20 is an isometric view of another embodiment of
the shoe of the present invention.

FIGS. 21 and 22 are isometric views of a rear sole support
for the shoe of FIG. 20.

FIG. 23 is an isometric view of another embodiment of
the shoe of the present inveation.

FIG. 24 is an isometric view of a rear sole support for the
shoe of FIG. 23.

FIG. 25 is a side elevation view of a securing member for
use In the shoe of the present invention.

FIG. 26 is a partial cut-away isometric view of the
securing member of FIG. 25.

FIGS. 27-29 are views of a rear sole for use in the shoe
of the present invention.

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 a first embodiment of the shoe of the
present invention. The shoe, designated generally as 100,
has a shoe upper 120, rear sole support 140, a rear sole 150,
and a forward sole 160. Shoe 100 also preferably includes a
flexible member 200 (FIG. 2) positioned between rear sole
150 and a heel region of upper 120. The flexible member
provides spring to the user’s gait cycle upon heel strike and
reduces or eliminates interior rear midsole compression in
that it is more durable than conventional midsole material.

Upper 120 may be composed of a soft, pliable material
that covers the top and sides of the user’s foot during use.
Leather, nylon, and other synthetics are examples of the
various types of materials known in the art for shoe uppers.
The particular coastruction of the upper is not critical to the
shoe of the present invention. It may even be constructed as
a sandal or may be made of molded plastic, integral with the
rear sole support, as in the case of ski boots or roller blade
uppers.

Forward sole 1690 is attached to upper 120 in a conven-
tiopal manner, typically by injection molding, stitching, or
gluing. Forward sole 160 typically includes two layers: an
elastomeric midsole laminated to an abrasion-resistant out-
sole. The particular construction of the forward sole is not
critical to the invention and various configurations may be
used. For example, the midsole may be composed of mate-
rial such as polyurethape or ethylene vinyl acetate (EVA)
and may include air bladders or gel-filled tubes encased
therein, and the outsole may be composed of, by means of
example only, an abrasion-resistant rubber compound.

Rear sole support 140 is also attached to the heel region
of upper 120 in a conventional manner, such as injection
molding, stitching, or gluing. Rear sole support 140 is
substantially rigid and is configured to stabilize the heel
region of upper 120 and secure rear sole 150 below the heel
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region. As shown in FIG. 2, rear sole support 140 may
include an upwardly extending wall 142, referred to as a heel
counter, that surrounds the periphery of the heel region of
upper 120 to provide lateral stabilization. Wall 142 prefer-
ably surrounds the rear and sides of upper 120 proximate the
heel region and in service supports and stabilizes the user’s
heel as he or she runs. Rear sole support 140 also includes
a downwardly extending side wall 144 that defines a recess
146 sized to receive a portion of rear sole 150, preferably a
rear sole which is removable and rotatable to several pre-
determined positions. Wall 144 shown in FIG. 2 is generally
circular and securely countains and holds rear sole 150. A
plurality of openings 145 is formed in wall 144 to facilitate
securement of rear sole 150 to rear sole support 140. The
compomnents of rear sole support 140 are preferably made
integral through injection molding or other coaventional
techniques and are preferably composed of plastic, such as
a durable plastic manufactured under the name PEBAX. It
is further contemplated that the rear sole support can be
made from a variety of materials, including without limita-
tion other injection-molded thermoplastic engineering res-
ins.

As shown in FIGS. 1 and 2, rear sole support 140 may
include an arch extension or support 180 to provide a firm
support for the arch of the fool and to alleviate potential
gapping problems where sole support wall 144 would be
adjacent forward sole 160. Arch extension 180 generally
extends below upper 120 from the forward portion of side
wall 144, through the arch region. It may extend as far as the
ball of the foot. It s attached to upper 120 and forward sole
160 by gluing or other conventional methods. Arch exten-
sion 180 may be composed of the same material as the rear
sole support and made integral with rear sole support 140 by
injection molding. Alternatively, it may be made of the same
or a different stiff but flexible material (such as carbon or
fiberglass ribbons in a resin binder) and glued to rear sole
support 140. Such one-piece construction of the arch exten-
sion together with the rear sole support solves another major
problem, namely the tendency of an athletic shoe of con-
ventional resilient material in the arch area to curl at the
juncture of the substantially rigid rear sole support with the
resilient forward sole.

Shoe 100 also includes a rear sole 150 that is detachably
secured to and/or rotatably positionable relative to rear sole
support 140. Rear sole 150, as shown in FIG. 1, includes a
rubber ground-engaging outsole 154 containing a planar
area and three beveled segments or portions that soften heel
stike during use. As shown, the beveled segments or
portions formed on the outsole have the same shape and
configuration and are positioned symmetrically about the
periphery of the outside and preferably symmetrically posi-
tioned about the center of rear sole 150. As explained in
more detail, rear sole 150 and the attachment features that
permit rear sole 150 to be placed and locked into different
positions relative to rear sole support 140 are designed and
configured so that-one symmetrically located beveled por-
tion can be moved into the position previously occupied by
another beveled portion. As a result, as one of the beveled
portions begins to wear, rear sole 150 can be repositioned to
place an uoworn beveled portion in the area of the shoe
where there is greater wear for a particular user. By peri-
odically altering the position of the sole before any beveled
portion is badly worn, (or any midsole material directly
above the bevel is badly compressed) the life and effective-
ness of the rear sole, and the entire shoe, can be significantly
increased. Moreover, after a given rear sole wears beyond its
point of usefulness, it can be replaced with a new sole with
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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 point, 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-
ioning 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 to rotate the rear sole so
that an unwormn portion of the rear sole is located in the area
of the first heel strike.

The shape of rear sole can be circular, polygonal,
elliptical, “sand-dollar,” ¢longated “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
invention 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 three 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
contemplated 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, ¢.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 flexible member 200
include the following: graphite; fiberglass; graphite (carbon)
fibers set in a resin (i.e. acrylic resin) binder; fiberglass fibers
set in a resin (i.e. acrylic resin) binder; a combination 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 140 to support and
laterally stabilize flexible member 200.

The flexible 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 in the case of flexible member 200 shown in FIG.
18, wherein the U-shaped cushioning member may have
direct contact with the user’s 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 is 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 in the user’s gait in addition to mining,
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 koobs 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 surface 410 that
mates with threaded inner surface 248 of rear sole support
240. The riog 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 fange 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
to 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 usc and the top edge of ring 400
firmly supports flexible member 200.

The rear sole support sidewalls need oot 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 baving 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 dowoward. 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 2 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
inveation.

The embodiment of FIG. 3 and other embaodiments of the
invention preferably provide a shoe that includes a flexible
region or member which bas 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
1o freely flex to at least a predetermined degree. The fiexible
region and its characteristics, the rear sole and its
characteristics, and the rear sole’s relative location to the
flexible region can be selectively altered, 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 oaly, some
such additional configurations are disclosed in commonly-
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 a 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 embodimeats of the
flexible member. In each of these embodiments, the flexible
member may be curved or convex in shape, or have an
inwardly curved or 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 in 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
entirety. In addition, the following disclosed embodiments
of flexible members can be integrally incorporated into a
portion of the shoe. In either event, the resultant 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 its bottom) 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. 5 and 6,
respectively, are similar in structure to flexible member 500
except that flexible member § 10 has a bottom surface 514
and a moon-shaped notch 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
member 520 shown 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 one 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 flexible 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 to flexible
member 540, but includes webbing 552 covering the top
surface of flexible member 550 and joining each of spokes
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542 to reinforce fexible member 550. Webbing 552 may be
wjection molded with the rest of flexible member. Flexible
member 560 shown in FIG. 10 is similar in structure to
flexible member 540 shown in FIG. 8; however, spokes 562
decrease in thickness between hub 564 and the central
portion of each of the spokes 562 and ihen increase in
thickness from the central portion toward rim 566.

Flexible member 570, shown in FIG. 11, also includes a
plurality of spokes 572 joined at opposite ends to hub 574
and rim 576. [n this embodiment, the thickness of the spokes
decreases in a direction from hub 574 toward m 576. [a
addition, webbing 578 may be placed over the top surface of
flexible member 570 similar to that disclosed in FIG. 9.

FIG. 12 illustrates a housing 580 for supporting the
flexible member, in this example, flexible member 560.
Housing 580 has an L-shaped cross-section to support the
bottom and side surfaces of rim 566. Housing 580 may be
inserted into the shoe heel with flexible member 560 or may
be permaneatly affixed to the rear sole support. In eitber
case, housing 580 acts as a reinforcement for Limiting or
eliminating lateral mevemeat of flexible member 560 during
usc. This may have the effect of making the ceater of the
flexible member more springy. It may also allow the member
to be made of thinner and/or lighter weight material.

FIGS. 13 and 14 show further variations of flexible plate
500 shown in FIG. 4. While flexible plate 500 has a
generally uniform thickaess at any given radius, flexible
plate 585 shown in FIG. 13 decreases in thickness from the
center of the member toward its periphery. Flexible member
590 shown in FIG. 14, on the other hand, is thicker gear the
center and at the periphery, but thinner therebetween.

FIGS. 15-17A disclose flexible members composed of
carbon ribbons set in a resin binder. Alternatively, they may
be fiberglass ribboos or a combination of carbon and fiber-
glass ribbons. Ribbons made of other types of fiber may also
be used. Flexible member 600 includes radially or diametri-
cally projecting ribbons 602, either emanating from the
center of flexible member toward its periphery or,
preferably, passing through the center from a point on the
periphery to a diametrically opposite point on the periphery.
These ribbons 602 are fixed in position by a resin binder 604
known in the art. Flexible member 610 shown in FIG. 16
also includes carbon ribbons 602 set in a resin binder 604,
but further includes a rim 606 comprised of ribbon preset in
the resin binder and defining the periphery of fexible
member 610. Flexible member 620 shown in FIG. 17 is
identical to flexible member 610 shown in FIG. 16 except
that it further includes a circular ribbon 608 disposed in resin
binder 604 and circumscribing the center of flexible member
620. The flexible member shown in FIG. 17A is identical to
the flexible member 610 shown in FIG. 17 except that it has
fewer spokes and further includes a plurality of circular
ribbons 608 spaced radially from the center of the member
and disposed in the resin binder 604. Flexible members 600,
610, and 620 may be convex in shape so that the center of
the flexible member is raised relative to its outer perimeter,
when placed in the shoe. They may also have a U-shaped
cushioning member placed on or secured to their top surface
like that shown in FIG. 18.

Since it is contemplated that the flexible member will be
composed of graphite or other stiff, but flexible, material, it
is preferable to cushion the impact of the user’s heel against
the flexible member during use. As shown in FIG. 18, a
substantially U-shaped cushioning member 650 is disposed
on the top surface of flexible member 500 1o cushion the heel
upon impact. The U-shaped cushioning member is shaped to
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generally conform to the shape of the user’s heel. Thus, the
open end of the U-shape is oriented toward the front of the
shoe. Cushioning member 650 may be composed of poly-
urethane or EVA or may be an air-filled or gel-filled member.
Cushioning member 650 can be affixed to flexible member
500 by gluing, or may be made integral with flexible
member 500 in an injection molding process. If injection
molded, cushioning member 650 would be made of the same
material as flexible member 500. To decrease the stiffness of
cushioning member 650 in this instance, small holes (not
shown) may be drilled in cushioning member 650 to weaken
it and thereby allow it to depress more readily upon impact
and more uniformly with flexible member 500.

The cushioning member 650 described above can be
incorporated into a shoe having any of the various flexible
regions disclosed in this application and drawings, as well as
other shoes falling within the scope of the claims.

If cushioning member 650 is used, the shoe sock liner,
which generally provides cushioning, may be thinner in the
heel area or may terminate at the forward edge of cushioning
member 650. If cushioning member 650 is not used, the sock
liner may extend to the rear of the shoe and may be shaped
to conform to the user’s heel on its top surface and the
flexible member on its bottom surface. Its bottom surface
may also compensate for gaps formed by the flexible mem-
ber. For example, the sock liner may have a concave bottom
surface in the hecl area to correspond to those flexible
members having convex upper surfaces.

In each of the above-described embodiments, the flexible
member is illustrated as a separate component of the shoe
which can be removed from the shoe and replaced by a
similar or different flexible member, as desired. In each of
the embodiments the central portion of the flexible member
is raised relative to its ouler perimeter so that when placed
In the shoe, the interior portion in its normal state does not
touch the rear sole support and/or rear sole. As a result, the
interior of the flexible member will flex in response (o the
user’s stride without first, if ever, contacting the rear sole
support and/or rear sole. Such flexible member, therefore,
can be used with rear soles that have a flat upper surface, as
well as those that have a concave upper surface. The relative
shape and positioning of the flexible member and the
adjacent rear sole support or rear sole can be designed to
provide the optimum flex, stiffness, and spring characteris-
tics. However, each of the above-described flexible mem-
bers may be made integral with the rear sole support, which
not only decreases the oumber of loose parts and increases
the efficiency of the manufacturing process, but also further
limits the lateral displacement of the periphery of the
flexible member upon deflection, potentially creating more
spring in the center and/or permitting the use of thinner
and/or lighter weight material.

As shown in FIG. 19, rear sole support 340 is identical in
structure to rear sole support 140 shown in FIG. 2 except that
rear sole support 340 has a flexible region 700 that serves the
same purposc and function as any of the above-described
flexible members. In fact, any of the above-described flex-
ible members may be used as flexible region 700 so long as
they can be made integral with rear sole support 340. In this
example, flexible region 700 is convex in shape and thus
similar to flexible member 500 shown in FIG. 4. Cushioning
member 650 or a modified sock liner as described above
may also be used.

The fexible region may be incorporated into other rear
sole support embodiments as well. As an alternative to using
arch extension 180, rear sole support 440 shown in FIGS.
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20-22 includes a thickened tongue 447 that extends toward
the ball of the foot. Thickened tongue 447 provides addi-
tional gluing 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 minimizing 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 449 also includes a rim 448 and anchors
452 to receive and retain a rear sole with a mating groove,
such as rear sole 250, Forward sole 260 is longer in this
embodiment to extead back to the edge where it would abut
the rear sole. Flexible region 710 is identical to flexible
region 700 in FIG. 19.

In another embodiment, rear sole support 460, as shown
in FIGS. 23 and 24, includes a tongue 462 that is thiner 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
mating 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 fiexible member may
also be integrated with the securing member. Securing
member 750 is similar in structure and fuaction as securing
member 400 in 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 Bexible 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
securing member 750 does not include mating ends 416,
418, rear sole 250 is press-fitted into securing member 70
until rear sole groove 254 mates with securing member rim
754. This may have the effect of making the center of the
flexible member more springy. It may also allow the flexible
member to be made of thinner and/or lighter weight mate-
rial.

It will be appareat 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 intended that the present
invention cover the modifications and variations of this
invention provided they come within the scope of the claims
and their equivalents.

If additional cushioning is desired, the rear sole can be
modified as shown in FIGS. 27-29. In this embodiment, a
“doughaut-shaped” void 652 is created in the middle of a
rear sole 651 to support an air-filled cushion 670 similar in
shape to an inner tube for a tire. In addition, several voids
654 are formed around the periphery of the rear sole to
reduce the weight of the rear sole and better exploit the
cushioning properties of the air-filled cushion 670 when the
shoe strikes the ground during use. The voids are preferably
positioned directly below the knobs 656 to cushion the force
transmitted from the heel support to the knobs. The air
cushion 670 may include a valve 672 for inflating and
deflating the cushion.
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What is claimed is:

1. 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 beel region of the upper,
peripheral edges 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
deflectable relative to the peripheral edges in a direc-
tion substantially perpendicular to the major ax is of the
shoe; and

at least one inflated cushion positioned beneath at least a

portion of the fexible plate.

2. The shoe of claim 1, wherein the at least one cushion
is filled with air.

3. The shoe of claim 1, wherein the at least one cushion
has a tubular wall.

4. The shoe of claim 1, wherein at least a portion of the
at least one cushion is positioned beneath at least one of the
peripheral edges of the flexible plate.

5. The shoe of claim 3, wherein at least a portion of the
at least one cushion is positioned beneath at least one of the
peripheral edges of the flexible plate.

6. The shoe of claim 1, wherein at least a portion of the
at least one cushion is visible from outside the rear sole.

7. The shoe of claim 6, wherein at least a portion of the
at least one cushion is visible through an opening in the rear
sole.

8. The shoe of claim 7, wherein the opening is in a
sidewall of the rear sole.

9. The shoe of claim 7, wherein the rear sole has a bottom
ard the opening is in the bottom of the rear sole.

10. The shoe of claim 7, wherein the rear sole has a
bottom and a sidewall, the opening being in the bottom and
the sidewall of the rear sole.

11. The shoe of claim 1, wherein the cushion has a valve
for inflating and deflating the cushion.

12. The shoe of claim 1, wherein at least a portion of the
plate is supported above at least a portion of the at least one
Gushion.

13. The shoe of claim 1, wherein the rear sole has a void
formed therein to receive the at least one cushion.

14. The shoe of claim 13, wherein the void is located
approximately in the middle of the rear sole as measured
from the medial side to the lateral side of the shoe.

15. The shoe of claim 13, wherein the void is located
beneath a peripheral edge of the flexible plate.

16. The shoe of claim 13, wherein the void is located
approximately in the middle of the rear sole as measured
from the forward portion to the rearward portion of the rear
sole.

17. The shoe of claim 13, wherein the void connects to an
opening in the sidewall of the rear sole, the opening being
visible from at least one of the medial and lateral sides of the
shoe.

18. The shoe of claim 13, wherein the void is doughnut-
shaped.

19. The shoe of claim 13, further comprising a second
void in the rear sole.

20. The shoe of claim 18, wherein the cushion is similar
in shape to an inner tube.

21. The shoe of claim 13, wherein at least a portion of the
void is defined by a wall at least a portion of which is arcuate
in shape along an axis that is perpendicular to a major axis
of the shoe.
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22. The shoe of claim 13, wherein at least a portion of the
void is defined by a wall at least a portion of which is arcuate
in shape along an axis that is parallel to a major axis of the
shoe.

23. The shoe of claim 13, wherein the void is defined by
at least one wall, the cushion having at least one exterior
wall adapted to abut the at least ope wall defining the void.

24. The shoe of claim 23, further including a heel support
having a peripheral edge having at least one wall extending
upwardly therefrom, the heel support being adjacent to at
least a portion of the heel region of the upper.

25. The shoe of claim 24, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is external to the heel region of the upper.

26. The shoe of claim 24, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is a heel counter.

27. The shoe of claim 25, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is a heel counter.

28. The shoe of claim 24, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is integral with the heel support.

29. The shoe of claim 1, wherein the flexible plate is
supported at its periphery.

30. The shoe of claim 1, wherein the perpheral portion of
the flexible plate is restrained from movement relative to the
Interior portion along a substantial portion of the peripheral
portion.

31. The shoe of claim 1, wherein the peripheral portion of
the flexible plate is restrained from movement relative to the
interior portion along substantially its entire peripheral por-
tion.

32. The shoe of claim 1, wherein the peripheral portion of
the flexible plate is restrained from movement relative to the
Interior portion at a point along a medial side and at a point
along a lateral side of the shoe.

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

34. The shoe of claim 1, wherein the peripheral portion of
the flexible plate is 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.

35. The shoe of claim 1, wherein the peripheral portion of
the flexible plate is 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.

36. The shoe of claim 1, wherein at least a portion of the
flexible plate is located in the area occupied by the rear sole.

37. The shoe of claim 1, wherein the peripheral portion of
the flexible plate is located in the area occupied by the rear
sole.

38. The shoe of claim 1, wherein the flexible plate is
removable from the shoe.

39. The shoe of claim 1, wherein the plate is substantially
planar.

40. The shoe of claim 1, wherein at least a portion of the
plate is substantially planar.

41. The shoe of claim 1, wherein the upper surface of the
plate is convex.

42. The shoe of claim 1, wherein at least a portion of the
upper surface of the plate is convex.
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43. The shoe of claim 42, wherein the convex portion of

the upper surface is located in a peripheral region of the
late.

P 44. The shoe of claim 1, wherein the plate is convex in

shape.

45. The shoe of claim 1, wherein at least a portion of the
plate is convex in shape.

46. The shoe of claim 1, wherein at least a portion of the
interior portion of the flexible plate is elevated relative to at
least a portion of the peripheral portion.

47. The shoe of claim 46, wherein at least a portion of the
interior portion of the flexible plate is partially non-convex.

48. The shoe of claim 46, wherein at least a portion of the
interior portion of the flexible plate is partially concave.

49. The shoe of claim 46, wherein at least a portion of the
interior portion of the flexible plate is partially planar.

50. The shoe of claim 1, wherein at least a portion of the
interior portion of the flexible plate is partially non-convex.

51. The shoe of claim 1, wherein at least a portion of the
interior portion of the flexible plate is partially concave.

52. The shoe of claim 1, wherein at least a portion of the
interior portion of the flexible plate is partially planar.

53. The shoe of claim 1, wherein at least a portion of at
least one of the surfaces of the flexible plate is partially
000-convex.

54. The shoe of claim 1, wherein at least a portion of at
least one of the surfaces of the flexible plate is partially
concave.

55. The shoe of claim 1, wherein at least a portion of at
least one of the surfaces of the flexible plate is partially
planar.

56. The shoe of claim 19, wherein at least a portion of the
flexible plate is convex in shape with an upward curvature.

57. The shoe of claim 56, wherein the flexible plate has a
center ornented approximately beneath the center of the
user’s heel.

58. The shoe of claim 1, wherein at least a portion of the
bottom surface of the flexible plate is concave in shape.

59. The shoe of claim 1, wherein the plate is at least in part
concave in shape.

60. The shoe of claim 59, wherein the concave in shape
part of the plate is located in the interior portion of the plate.

61. The shoe of claim 59, wherein the concave in shape
part of the plate is located on the upper surface of the plate.

62. The shoe of claim 61, wherein the concave in shape
part of the plate is located in the interior portion of the upper
surface of the plate.

63. The shoe of claim 62, wherein the concave in shape
part of the plate is located between convex portions of the
plate.

64. The shoe of claim 1, wherein the flexible plate is
nonconical in shape.

63. The shoe of claim 1, wherein a portion of the interior
portion of the flexible plate is thicker than another portion of
the interior portion of the flexible plate.

66. The shoe of claim 1, wherein a portion of the interior
portion of the flexible plate is thicker than a portion of the
peripheral edge of the flexible plate.

67. The shoe of claim 1, wherein a portion of the interior
portion of the flexible plate is thinoer than a portion of the
peripheral edge of the flexible plate.

68. The shoe of claim 1, wherein a center portion of the
interior portion of the flexible plate and the peripheral edge
of the fiexible plate are thicker than another portion of the
interior portion of the flexible plate between the center
portion and the peripheral edge.

69. The shoe of claim 1, wherein the thickness of the
flexible plate varies as measured along the major longitudi-
nal axis of the shoe.
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70. The shoe of claim 1, wherein the thickness of the
flexible plate varies as measured along an axis perpendicular
to the major longitudinal axis of the shoe.

71. The shoe of claim 1, wherein the flexible plate has a
least one hole therethrough.

72. The shoe of claim 71, wherein the at least one hole is
through the near in middle of the flexible plate.

73. The shoe of claim 1, including means for detachably
securing the rear sole below the heel region.

74. The shoe of claim 1, further comprising means for
selectively positioning the rear sole below the heel region of
the upper among a plurality of positions.

75. The shoe of claim 1, wherein the rear sole has a
bottom surface, at least a portion of which is ground-
engaging, the bottom surface including a substantiaily pla-
nar portion and at least one beveled segment nonplanar with
the planar portion, the at least one beveled segment inclined
upwardly in a direction from an interior portion of the
bottom surface toward an outer edge of the bottom surface
and having an edge coincident with at least a portion of the
outer edge.

76. The shoe of claim 75, wherein the tear sole includes
a plurality of beveled segments.

77. The shoe of claim 76, wherein the plurality of beveled
segmeats is separated from each other by other portions of
the bottom surface.

78. The shoe of claim 1, including a beel support having
at least one wall extending downwardly from the upper to at
least partially define a recess, the rear sole secured in the
recess of the heel support.

79. The shoe of claim 1, further comprising a rear sole
support attached to the upper and configured to secure the
rear sole below the beel region of the upper, the upper
including an arch region and the rear sole support.

80. The shoe of claim 1, further comprising a member
extending, from a position proximate a forward border of the
heel region of the upper and rear sole, forward beneath at
least a portion of the arch region of the upper.

81. The shoe of claim 80, wherein the forward extending
member is integral with the rear sole support.

82. The shoe of claim 1, further comprising a rear sole
support attached to the upper and secured to the rear sole, the
rear sole support having an upwardly extending wall integral
with the rear sole support.

83. The shoe of claim 82, wherein the upwardly extending
wall is a heel counter.

84. The shoe of claim 1, further comprising a rear sole
support attached to the upper and secured to the rear sole, the
rear sole support having an arch bridge integral with the rear
sole support.

85. The shoe of claim 1, further comprising an arch bridge
integral an upwardly extending wall, the upwardly extend-
ing wall being attached to the upper.

86. The shoe of claim 1, wherein the upwardly extending
wall is a heel counter, the heel counter being attached to the
upper.

87. The shoe of claim 1, further comprising an arch bridge
integral an upwardly extending wall, the upwardly extend-
ing wall being attached to the upper, a rear sole support
attached to the upper and secured to the rear sole, the rear
sole support being integral with the arch bridge integral with
the upwardly extending wall.

88. The shoe of claim 87, wherein the upwardly extending
wall is a heel counter.

89. The shoe of claim 1, further comprising a cushioning
member positioned above the flexible plate.

90. The shoe of claim 89, wherein the cushioning member
is disposed on the upper surface of the flexible plate.

20

45

55

65

18

91. The shoe of claim 90, wherein the cushioning member
is integral with the flexible plate.

92. The shoe of claim 90, wherein the cushioning member
is made of a different material than the flexible plate.

93. The shoe of claim 90, wherein the cushioning member
abuts the upper surface of the flexible plate.

94, The shoe of claim 90, wherein the cushioning member
is secured to the upper surface of the flexible plate.

95. The shoe of claim 90, wherein the cushioning member
includes a U-shaped portion formed to cushion the impact of
a user’s heel.

96. 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,
peripheral edges of the plate being restrained from
movement relative to an interior portion of the plate in
a direction substantially perpendicular to 2 major axis
of the shoe so that the interior portion of the plate is
deflectable relative to the peripheral edges in a direc-
tion substantially perpendicular to the major axis of the
shoe; and

air trapped within the rear sole and beneath at least a

portion of the flexible plate.

97. The shoe of claim 96, further comprising at least one
cushion filled with the air.

98. The shoe of claim 97, wherein at least a portion of the
at least one cushion is visible from outside the rear sole.

99. The shoe of claim 98, wherein at least a portion of the
at least one cushion is visible through an opening in the rear
sole.

100. The shoe of claim 99, wherein the rear sole has a
bottom and the opening is in the bottom of the rear sole.

101. The shoe of claim 97, wherein the at least one
cushion has a bottom wall.

102. The shoe of claim 101, wherein the bottom wall is
visible through an opening in the rear sole.

103. The shoe of claim 97, wherein the cushion has a
valve for inflating and deflating the cushion.

104. The shoe of claim 97, wherein at least a portion of
the plate is positioned above at least a portion of the at least
one cushion.

105. The shoe of claim 97, wherein the rear sole has a void
formed therein to receive the at least one cushion.

106. The shoe of claim 105, wherein the void is located
approximately in the middle of the rear sole as measured
from the medial side to the lateral side of the shoe.

107. The shoe of claim 105, wherein the void is located
approximately in the middle of the rear sole as measured
from the forward portion to the rearward portion of the rear
sole.

108. The shoe of claim 105, further comprising a second
void in the rear sole.

109. The shoe of claim 108, wherein one of the void and
the second void is located in a peripheral area of the rear
sole.

110. The shoe of claim 109, wherein at least one of the
void and the second void contains air.

111. The shoe of claim 105, wherein at least a portion of
the void is defined by a wall at least a portion of which is
arcuate in shape along an axis that is perpendicular to a
major axis of the shoe.

112. The shoe of claim 105, wherein at least a portion of
the void 1s defined by a wall at least a portion of which is
arcuate in shape along an axis that is parailel to a major axis
of the shoe.
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113. The shoe of claim 105, wherein the void is defined
by at least one wall, the cushion having at least one exterior
wall adapted to abut the at least one wall defining the void.

114. The shoe of claim 113, further including a heel
support having a peripheral edge having at least one wall
extending upwardly therefrom, the heel support being adja-
cent to at least a portion of the heel region of the upper.

115. The shoe of claim 114, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is external to the heel region of the upper.

116. The shoe of claim 114, wherein the at least one wall
extending upwardly from the peripberal edge of the heel
support is a heel counter.

117. The shoe of claim 115, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is a heel counter.

118. The shoe of claim 114, wherein the at least one wall
extending upwardly from the peripheral edge of the heel
support is integral with the heel support.

119. The shoe of claim 96, wherein the flexible plate is
supported at its periphery.

120. The shoe of claim 96, wherein the peripheral portion
of the flexible plate is restrained from movement relative to
the interior portion along substantially its entire peripheral
portion.

121. The shoe of claim 96, wherein the peripheral portion
of the flexible plate is restrained from movement relative to
the interior portion at a point along a medial side and at a
point along a lateral side of the shoe.

122. The shoe of claim 96, wherein a forward facing
portion and a rearward facing portion of the peripheral
portion of the flexible plate are restrained from movement
relative to the interior portion.

123. The shoe of claim 96, wherein the peripheral portion
of the flexible plate is 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.

124. The shoe of claim 96, wherein the peripheral portion
of the fiexible plate is 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 fiexible plate.

125. The shoe of claim 96, wherein the flexible plate is at
least substantially located in the area occupied by the rear
sole.

126. The shoe of claim 96, wherein the flexible plate is
removable from the shoe.

127. The shoe of claim 96, wherein the upper surface of
the plate is convex.

128. The shoe of claim 96, wherein at least a portion of
the upper surface of the plate is convex.

129. The shoe of claim 128, wherein the convex portion
of the upper surface is located in a peripheral region of the
plate.

130. The shoe of claim 128, wherein the convex portion
of the upper surface is located in the interior portion.

131. The shoe of claim 128, wherein the convex portion
of the upper surface is located in a peripheral region and the
interior portion of the plate.

132. The shoe of claim 96, wherein the plate is convex in
shape.

133. The shoe of claim 96, wherein at least a portion of
the plate is convex in shape.

134. The shoe of claim 96, wherein at least a portion of
the interior pottion of the flexible plate is elevated relative
to at least a portion of the peripheral portion.
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135. The shoe of claim 96, wherein at least a portion of
the interior portion of the flexible plate is partially concave.

136. The shoe of claim 96, wherein at least a portion of
the flexible plate is convex in shape with an upward curva-
ture.

137. The shoe of claim 96, wherein a portion of the
interior portion of the flexible plate is thicker than another
portion of the interior portion of the flexible plate.

138. The shoe of claim 96, wherein a portion of the
interior portion of the flexible plate is thicker than a portion
of the peripheral edge of the flexible plate.

139. The shoe of claim 96, wherein a portion of the
interior portion of the flexible plate is thinner than a portion
of the peripheral edge of the flexible plate.

140. The shoe of claim 96, wherein a center portion of the
interior portion of the flexible plate and the peripheral edge
of the flexible plate are thicker than another portion of the
interior portion of the flexible plate between the center
portion and the peripheral edge.

141. The shoe of claim 96, wherein the thickness of the
flexible plate varies as measured along the major longitudi-
nal axis of the shoe.

142, The shoe of claim 96, wherein the thickness of the
flexible plate varies as measured along an axis perpendicular
io the major longitudinal axis of the shoe.

143. The shoe of claim 96, including means for detach-
ably securing the rear sole below the heel region.

144. The shoe of claim 96, further comprising means for
selectively positioning the rear sole below the heel region of
the upper among a plurality of positions.

145. The shoe of claim 96, wherein the rear sole has a
bottom surface, at least a portion of which is ground-
engaging, the bottom surface including a substantially pla-
nar portion and at least one beveled segment nonplanar with
the planar portion, the at least one beveled segment inclined
upwardly in a direction from an interior portion of the
bottom surface toward an outer edge of the bottom surface
and having an edge coincident with at least a portion of the
outer edge.

146. The shoe of claim 145, wherein the rear sole includes
a plurality of beveled segments.

147. The shoe of claim 146, wherein the plurality of
beveled segments is separated from each other by other
portions of the bottom surface.

148. The shoe of claim 96, including a heel support
having at least one wall extending downwardly from the
upper to at least partially define a recess, the rear sole
secured in the recess of the heel support.

149. The shoe of claim 96, further comprising a rear sole
support attached to the upper and configured to secure the
rear sole below the heel region of the upper, the upper
inchuding an arch region and the rear sole support.

150. The shoe of claim 96, further comprising a member
extending, from a position proximate a forward border of the
heel region of the upper and rear sole, forward beneath at
least a portion of the arch region of the upper.

151. The shoe of claim 150, wherein the forward extend-
ing member is integral with the rear sole support.

152. The shoe of claim 96, further comprising a rear sole
support attached to the upper and secured to the rear sole, the
rear sole support having an upwardly extending wall integral
with the rear sole support.

153. The shoe of claim 152, wherein the upwardly extend-
ing wall is a heel counter.

154. The shoe of claim 96, further comprising a rear sole
support attached to the upper and secured to the rear sole, the
rear sole support having an arch bridge integral with the rear
sole support.
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155. The shoe of claim 96, further comprising an arch
bridge integral an upwardly extending wall, the upwardly
extending wall being attached to the upper.

156. The shoe of claim 96, wherein the upwardly extend-
ing wall is a heel counter, the heel counter being attached to
the upper.

157. The shoe of claim 96, further comprising an arch
bridge integral an upwardly extending wall, the upwardly
extending wall being attached to the upper, a rear sole
support attached to the upper and secured to the rear sole, the
rear sole support being integral with the arch bridge integral
with the upwardly extending wall.

158. The shoe of claim 157, wherein the upwardly extend-
ing wall is a heel counter.

159. The shoe of claim 96, further comprising a cushion-
ing member positioned above the flexible plate.

15
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160. The shoe of claim 159, wherein the cushioning
member is disposed on the upper surface of the flexible
late.
4 161. The shoe of claim 160, wherein the cushioning
member is integral with the flexible plate.
162. The shoe of claim 160, wherein the cushioning
member is made of a different material than the flexible
late.
P 163. The shoe of claim 160, wherein the cushioning
member abuts the upper surface of the fiexible plate.
164. The shoe of claim 160, wherein the cushioning
member is secured to the upper surface of the flexible plate.
165. The shoe of claim 160, wherein the cushioning
member includes a U-shaped portion formed to cushion the
impact of a user’s heel.
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The flexible member has a top surface, a bottom surface, a
peripheral portion, and an interior portion. The imerior
portion of the flexible member deflects in use in a direction
substantially perpendicular o a major longitudinal axis of
lhe shoe. At least a portion of the peripheral portion is
restrained from movement relative 10 the interior portion in
a direction substantially perpendicular to the major longi-
tudinal axis of the shoe.

239 Claims, 27 Drawing Sheets
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ATHLETIC SHOE WITH IMPROVED 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 08/291,945, 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 relates 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-training, hiking, walking, 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 atiached to a more resilient 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
integral 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 is exacerbated
by the fact that most pranounced 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 heel wear being, by far, 2 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 resilieat material to provide
cushioning for the user. However, after repeated use, the
midsole becomes compressed due to the large forces exerted
on it, 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 spot.

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 usec. 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 in athletic shoes, and this problem remains 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 their 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 persons 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 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, 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 to
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. In certain embodiments
the flexible 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 W be understood 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 principles 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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FIG. 3 is an exploded isometric view of another embodi-
ment of a rear sole support, flexible member, and rear sole
for use in the shoe of the present invention.

FIGS. 4-18 are isometric views of exemplary flexible
member embodiments for use in the shoe of the present
invention.

FIG. 19 is an isometric view of another embodiment of a
rear sole support for use in the shoe of the present invention.

FIG. 20 is an isometric view of another embodiment of
the shoe of the present invention.

FIGS. 21 and 22 are isometric views of a rear sole support
for the shoe of FIG. 20.

FIG. 23 is an isometric view of another embodiment of
the shoe of the present invention.

FIG. 24 is an isometric view of a rear sole support for the
shoe of FIG. 23.

FIG. 25 is a side elevation view of a securing member for
use in the shoe of the present invention.

FIG. 26 is a partial cut-away isometric view of the
securing member of FIG, 25,

FIGS. 27-29 are views of a rear sole for use in the shoe
of the present invention.

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 a first embodiment of the shoe of the
present invention. The shoe, designated generally as 100,
has a shoe upper 120, rear sole support 140, a rear sole 150,
and a forward sale 160. Shoe 100 also preferably includes a
flexible member 200 (FIG. 2) positioned between rear sole
150 and a heel region of upper 120. The flexible member
provides spring to the user’s gait cycle upon heel strike and
reduces or eliminates interior rear midsole compression in
that it is more durable than conventional midsole material.

Upper 120 may be composed of a soft, pliable material
that covers the top and sides of the user’s foot during use.
Leather, nylon, and other synthetics are examples of the
various types of materials known in the art for shoe uppers.
The particular construction of the upper is not critical to the
shoe of the present invention. It may even be constructed as
a sandal or may be made of molded plastic, integral with the
rear sole suppon, as in the case of ski boots or roller blade
uppers.

Forward sole 160 is attached to upper 120 in a conven-
tional manner, typically by injection molding, stitching, or
gluing. Forward sole 160 typically includes two layers: an
elastomeric midsole laminated to an abrasion-resistant out-
sole. The particular construction of the forward sole is not
critical to the invention and various configurations may be
used, For example, the midsole may be composed of mate-
rial such as polyurethane or ethylene vinyl acetate (EvA)
and may include air bladders or gel-filled tubes encased
therein, and the outsole may be composed of, by means of
¢xample only, an abrasion-resistant rubber compound.

Rear sole support 140 is also attached to the heel region
of upper 120 in a conveational manner, such as injection
molding, stitching, or gluing. Rear sole support 140 is
substantially rigid and is configured to stabilize the heel
region of upper 120 and secure rear sole 150 below the heel
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region. As shown in FIG. 2, rear sole support 140 may
include an upwardly extending wall 142, referred 10 as a heel
counter, that surrounds the periphery of the heel region of
upper 120 to provide lateral stabilization. Wall 142 prefer-
ably surrounds the rear and sides of upper 120 proximate the
heel region and in service supports and stabilizes the user’s
heel as he or she runs. Rear sole support 140 also includes
a downwardly extending side wall 144 that defines a recess
146 sized to receive a portion of rear sole 150, preferably a
rear sole which is removable and rotatable to several pre-
determined positions. Wall 144 shown in FIG. 2 is generally
circular and securely contains and holds rear sole 150. A
plurality of openings 145 is formed in wall 144 1o facilitate
securement of rear sole 150 to rear sole support 140. The
components of rear sole support 140 are preferably made
integral through injection molding or other conventional
techniques and are preferably composed of plastic, such as
a durable plastic manufactured under the name PEBAX. It
is further contemplated that the rear sole support can be
made from a variety of materials, including without limita-
tion other injection-molded thermoplastic engineering res-
ios.

As shown in FIGS. 1 and 2, rear sole support 140 may
include an arch extension or support 180 to provide a firm
support for the arch of the foot and to alleviate potential
gapping problems where sole support wall 144 would be
adjacent forward sole 160. Arch extension 180 generally
extends below upper 120 from the forward portion of side
wall 144, through the arch region. It may extend as far as the
ball of the foot. It is attached to upper 120 and forward sole
160 by gluing or other conventional methods. Arch exten-
sion 180 may be composed of the same material as the rear
sole support and made integral with rear sole support 140 by
injection molding. Alternatively, it may be made of the same
or a different stiff but flexible material (such as carbon or
fiberglass ribbons in a resin binder) and glued to rear sole
support 140. Such one-piece construction of the arch exten-
sion together with the rear sole support solves another major
problem, namely the tendency of an athletic shoe of con-
ventional resilicnt material in the arch area to curl at the
juncture of the substantially rigid rear sole support with the
resilient forward sole.

Shoe 100 also includes a rear sole 150 that is detachably
secured to and/or rotatably positionable relative to rear sole
support 140. Rear sole 150, as shown in FIG. 1, includes a
rubber ground-engaging outsole 154 containing a planar
area and three beveled segments or portions that soften heel
sirtke during use. As shown, the beveled segments or
portions formed on the outsole have the same shape and
configuration and are positioned symmetrically about the
periphery of the outside and preferably symmetrically posi-
tioned about the center of rear sole 150. As explained in
more detail, rear sole 150 and the attachment features that
permit rear sole 150 to be placed and locked into different
positions relative to rear sole support 140 are designed and
configured so that one symmetrically located beveled por-
tien can be moved into the position previously occupied by
another beveled portion. As a result, as one of the beveled
portions begins to wear, rear sole 150 can be repositioned to
place an unworn beveled portion in the area of the shoe
where there is greater wear for a particular user. By peri-
odically altering the position of the sole before any beveled
portion is badly worn, (or any midsole material directly
above the bevel is badly compressed) the life and effective-
ness of the rear sole, and the entire shoe, can be significantly
increased. Moreover, after a given rear sole wears beyond its
point of usefulness, it can be replaced with a new sole with
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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 to outsole 154, Midsole 158 includes a
substantially cylindrical lower portion 162 and a substan-
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 knabs 165
and openings 145 are symmetrically positioned about the
central axis of midsole 158 and the recess of rear sole
support 149, 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 (not 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.c., 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 tbe side
walls to “flare out” to 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 fiexible 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 gait cycle.
The observations and provisions contained in this paragraph
arc 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 two 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. 5,005300. 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 (0 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 to
relocate a worm section to 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 unifarm wear and long life (bath outsole
and midsole) can be achieved. Additional longevity in wear
may also be achieved by interchanging removable rear soles
as between the right and left shoes, which typically exhibit
opposite wear patterns.

[n addition, some users will prefer to change the rear soles
not because of adverse wear patterns, but because of a desire
for different performance characteristics or playing surfaces.
For example, it is contemplated that a person using this
invention in a shoe marketed as a “cross-trainer” 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 outside on
rough asphalt or cement might prefer a more resilient rear
sole than the type that would be suitable to run on an already
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 invention includes a shoe oc 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 to 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 rumning, 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 reattaching at the desired location. For the embodiment
in FIG. 3 discussed below, the rear sole may be rotated
withoul separating it from the rear sole support. The number
of positions into which rear sole of FIGS. 1 and 2 can be

5 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 point, 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-
ioning 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 to rotate the rear sole so
that an unworn portion of the rear sole is located in the area
of the first heel strike.

The shape of rear sole can be circular, polygonal,
elliptical, “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
invention 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 beel region
of the shoe, where wear is oflen 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
contemplated 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 flexible member 200
include the following: graphite; fiberglass; graphite (carbon)
fibers setin a tesin (i.e. acrylic resin) binder; fiberglass fibers
set in a resin (i.e. acrylic resin) binder; a combination 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 140 to support and
laterally stabilize flexible member 200.

The flexible 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. Alterpatively, it may be totally
exposed as in the 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 is 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 in 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 indicales 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
to 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 opemng above the flexible merber, 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 utjlized. 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 freely flex to at least a predetermined degree. The fexible
region and its characteristics, the rear sole and its
characteristics, and the rear sole’s relative location to the
flexible region can be selectively altered, to provide in
combination an optiroal 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 thioner 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 commonly-
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 a 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 convex in shape, or have an
inwardly curved or 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 in 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
entirety. In addition the following disclosed embodiments of
flexible members can be integrally incorporated into a
portion of the shoe. In either even t, the resultant 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 its bottom) 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 whea supported in the shoe.

Flexible members 510 and 520 shown in FIGS. 1 and 6,
respectively, are similar in structure to flexible member 500
excepl that flexible member 510 has 2 botiom surface 514
and a moon-shaped notch 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
member 520 shown 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 one end to a hub 544
and joined at an opposite end to rim 546. The size, shape,
and number of spokes is variable depending oo 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 lo the heel region of the
upper.

The flexible 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 to flexible
member 540, but includes webbing 552 covering the top
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surface of flexible member 550 and joining each of spokes
542 to reinforce flexible member 550. Webbing 552 may be
injection molded with the rest of flexible member. Flexible
member 560 shown in FIG. 10 is similar in structure to
flexible member 540 shown in FIG. 8; however, spokes 562
decrease in thickness between hub 564 and the central
portion of each of the spokes 562 and then increase in
thickness from the central portion toward rim 566.
Flexible member 570, shown in FIG. 11, also includes a
plurality of spokes 572 joined at opposite ends to hub 574
and rim 576. ln this embodiment, the thickness of the spokes
decreases in a direction from hub 574 toward rim 576. Ig
addition, webbing 578 may be placed over the top surface of
flexible member 570 similar to that disclosed in FIG. 9.

FIG. 12 illustrates a housing 580 for supporting the
flexible member, in this example, flexible member 560,
Housing 580 has an L-shaped cross-section to support the
bottom and side surfaces of rim 566. Housing 580 may be
inserted into the shoe heel with flexible member 560 or may
be permanently affixed to the rear sole support. In either
case, housing 580 acts as a reinforcement for limiting or
eliminating lateral movement of flexible member 560 during
usc. This may have the effect of making the center of the
fexible member more springy. It may also allow the member
to be made of thinner and/or lighter weight material.

FIGS. 13 and 14 show farther variations of flexible plate
500 shown in FIG. 4. While flexible plate 500 has a
generally uniform thickness at any given radius, flexible
plate 585 shown in FIG. 13 decreas¢s in thickness from the
center of the member toward its periphery. Flexible member
590 shown in FIG. 14, on the other hand, is thicker near the
center and at the periphery, but thinner therebetween.

FIGS. 15-17A disclose flexible members composed of
carbon ribbons set in a resin binder. Alternatively, they may
be fiberglass ribbous or a combination of carbon and fiber-
glass ribbons. Ribbons made of other types of fiber may also
be used. Flexible member 600 includes radially or diametri-
cally projecting ribbons 602, either emanating from the
center of flexible member toward its periphery or,
preferably, passing through the center from a point on the
periphery o a diametrically opposite point on the periphery.
These ribbons 602 are fixed in position by a resin binder 604
known in the art. Flexible member 610 shown in FIG. 16
also includes carbon ribbons 602 set in a resin binder 604,
but further includes a rim 606 comprised of ribbon preset in
the resin binder and defining the periphery of flexible
member 610. Flexible member 620 shown in FIG. 17 is
identical to flexible member 610 shown in FIG. 16 except
that it further includes a circular ribbon 608 disposed in resin
binder 604 and circumscribing the center of flexible member
620. The flexible member shown in FIG. 17A is identical to
the flexible member 610 shown in FIG. 17 except that it has
fewer spokes and further includes a plurality of circular
ribbons 608 spaced radially from the center of the member
and disposed in the resin binder 604. Flexible members 600,
610, and 620 may be convex in shape so that the center of
the flexible member is raised relative to its outer perimeter,
when placed in the shoe. They may also have a U-shaped
cushioning member placed on or secured to their top surface
like that shown in FIG. 18.

Since it is contemplated that the flexible member will be
composed of graphite or other stiff, but flexible, material, it
is preferable to cushion the impact of the user’s heel against
the flexible member during usc. As shown in FIG. 18, a
substantially U-shaped cushioning member 650 is disposed
on the top surface of Aexible member 500 to cushion the heel
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upon impact. The U-shaped cushioning member is shaped to
generally conform to the shape of the user’s heel. Thus, the
open end of the U-shape is oriented toward the front of the
shoe. Cushioning member 650 may be composed of poly-
urethane or EVA or may be an air-filled or gel-filled member.
Cushioning member 650 can be affixed to flexible member
500 by gluing, or may be made integral with flexible in
member 500 in an injection molding process. If injection
molded, cushioning member 650 would be made of the same
material as flexible member 500. To decrease the stiffness of
cushioning member 650 in this instance, small holes (not
shown) may be drilled in cushioning member 650 to weaken
it and thereby allow it to depress more readily upon impact
and more uniformly with flexible member 500.

The cushioning member 650 described above can be
incorporated into a shoe having any of the various flexible
regions disclosed in this application and drawings, as well as
other shoes falling within the scope of the claims.

If cushioning member 650 is used, the shoe sock liner,
which generally provides cushioning, may be thinner in the
heel area or may terminate at the forward edge of cushioning
member 650. If cushioning member 650 is not used, the sock
liner may extend to the rear of the shoe and may be shaped
t conform to the user’s heel on its top surface and the
flexible member on its bottom surface. Its bottom surface
may also compensate for gaps formed by the flexible mem-
ber. For example, the sock liner may have a concave boltom
surface in the heel area to comespond to those flexible
members having convex upper surfaces.

In each of the above described embodiments, the flexible
member is illustrated as a separate component of the shoe
which can be removed from the shoe and replaced by a
similar or different flexible member, as desired. In each of
the embodiments the central portion of the flexible member
is raised relative 1o its outer perimeter 50 that when placed
in the shoe, the interior portion in its normal state does not
touch the rear sole support and/or rear sole. As a result, the
interior of the flexible member will flex in response to the
user’s stride without first, if ever, contacting the rear sole
support and/or rear sole. Such flexible member, therefore,
can be used with rear soles that have a flat upper surface, as
well as those that have a concave upper surface. The relative
shape and positioning of the flexible member and the
adjacent rear sole support or rear sole can be designed to
provide the optimum flex, stiffness, and spring characteris-
tics. However, each of the above-described flexible mem-
bers may be made integral with the rear scle support, which
not only decreases the oumber of loose parts and increases
the efficiency of the manufacturing process, but also further
limits the lateral displacement of the periphery of the
flexible member upon deflection, potentially creating more
spring in the center and/or permitting the use of thinner
and/or lighter weight material.

As shown in FIG. 19, rear sole support 340 is identical in
structure to rear sole support 140 shown in FIG. 2 except that
rear sole support 340 has a flexible region 700 that serves the
same purpose and function as any of the above-described
flexible members. [n fact, any of the above-described flex-
ible members may be used as flexible region 700 so long as
they can be made integral with rear sole support 340. In this
cxample, flexible region 700 is convex in shape and thus
similar to flexible member 500 shown in FIG. 4. Cushioning
member 650 or a modified sock liner as described above
may also be used.

The flexible region may be incorporated into other rear
sole support embodiments as well. As an alternative to using
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OWever, rear sole Support 460 includes a curved wa)l 464 capable of being deflected Telative 1o thq peripheraf
that bias a pocke formed oy ji5 forward sige for feceiving 4 POTIOns in 3 djpection Substantia]ly Perpendicular (o g
rating rear edge of forwarg sole 360 adjacen, the rear sole IAJOT axis of the spge al least a'porgjoq of the upper
SUPPOrt. Curved vy 464 provides 5 fm, smoothly . Surtace of the pa ing convey, at least 3 portiop of
foured transition from hard-to.align resilient materia)s of the 25 the lower surface of the plate belﬂg_ concave, the

orward and regr soles and zhemby minimizes 83pping. It mlgnor portion of the plate being Positioned qgye, a
also provides , desirable prace or bumper for gpe lower voud; an

Portion of the ey, sole when the g S ruoning. Flexipe 4D opening iy the bottom surface of the rear soe located
Iegion 720 js identicaj tg flexible fegrons 700 and 71 Cheath the Interior Portion of the plate, the Openin,

As shown iy FIGS. 25 ang 26, the fexible member may 30 _belng 10 commupicatiop with the voig ¢ €Xpose the
also be integrated wigp the securing member. Secypy, faterior portion of the plate from outside of the shpe
member 750 is simifar i Stucture and funcrion 5 securin © shoe of claim 1, Wherein cach of rpe don-planar

. : 5 dicular 10 4 major axis of (he shoe.
20d anchors 756, Securing memper 750 also includeg 5 35 J ] .
€OBYSx floxible region 760 integral with vl 757 Flexivle 3. The shoe of chim 1, whereiy e Potom surfyce
region 76, Jike fexible regions 70¢ and 719, may incor.  Includes 3 Oulsole materia| that is groung 0gaging, the rear
POrate any of g configurations shown in FIGg, 418 sole including midsole Material above the Ouisole materja],

& portion of the gy, region of the upper,
The shoe of claim §, Wwherein the arcpy bridge has 5

) h bottom surface that js at least jp part visible from outside of
and thejr ¢quivalents, 55 the shoe,
at is clalmcd.lg: 7. The shoe of claim 1, wherein the upper surfyce has at
1 A shoe Comprising: least two convex portions, at leag 2 portion of the upper
an upper having 4 hee] region; i

g concave, the oncave portigp of the upper

surface being lacateq between the two convex Portions of
forward partion conpecte below the heel region, the 4 the upper surface,
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tially plapac portion, the non-planap portions being ¢s side, and 5 Tear of the shoe
positioned Proximate the Petimeter of (e rear sole ang
Separated from ¢ach other by other portions of e
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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 relative
to the interior portion are al a point along a medial side and
at a point 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
the interior portion.

12. The shoe of claim 1, wherein the peripheral portions
of the flexible plate are restrained from movement relative to
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 (wo
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 upon the deflection of
the interior portion of the plate, the ai 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
al 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 plaie 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 (o 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 medizl 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 at least a portion of the
dowowardly 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
dowaowardly 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 2 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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- The € of chj 38, Whereip the dOWUwardI
Cxlending wall js o, ed
- The sp of ¢lg Whereip domwardl
Extending Wall g gt | 25t in pany Clrved.

46. T Shoe of cla Wherejn the reg; Sole hgg ,
rearw; Portion a4 20 opposite forwarg Dortion Comnecieq
below 1pe bee] Tegion, the Tear sgle havmg 2 bottogy Surface
at leagy 4 Portion of Which 8round engaging, the bottory,
Surface includiug ar Jegst bstauziauy Planar Pportip,
and a¢ leagt two po ions pop lanay With the 4 least gy
Substapy;, Y plag Portion, tpe On- plana; Portiogg bcing
Pasitiogeq fOximate (he Penimeter of the Tear sole angd
Separateq 0m each Other py ther Portiong he botiog
Surface, . Ch of (he 0on-plang, Portiong g 10cliney
Upwardly om anothe, Portiop of the bottom tface i ,
directjog lowarg he Perimeter { the fear sole, g € of the 4
€ast two g “Planar poyy; being Proximage th Tearwarg
Portiop of h Sole, Other © at least 1y,
B0n-plan,, Portiopg being Proximae gy, forwarg Portiog of
the reap sole,

47. The shoe of claim 23 Wherein 1o UPper surfyce has
at leagy two Convey Portions, 4 least 5 Portiog of the Upper
Surface being Concave OCave Portiog of the up,
Surface bcmg locaieq ¢, 0 the twq Convey Portions of
the uppe, Surface.

48. The shoe of ¢, 22, Ico Prising least gpe
Sidewa)) bove 5 leasy 5 Portiog of the Oltom gy, ace of th
rear sofe, the at Jo ne side ha al least ope bole
therethy, gh locateq at least eofg] teral sig » 4 Medjy)
side, 3 A rcar of € shoe

49, shoe of claim 23 herein 4 le Substanyjy]
Portion of the Periphery) Ortiong e flexible plate g
festrajneq Tom Movemen, Telative 4 h Portion of
the Bexipje Dlats

0. The shoe of am 22, Wherein © Periphery) DPortiong

f'the fexibie Plat ©I0g restraineq O Movemepn, Telative

to the fnge 101 portiog are at 3 Poin; along , 14l side apq
2l a pojpy alogg , latery) 81de of rhe shoe,

51, The shoe of cl » Whergjpn a rd facing
Portion gy  rearwyy, 8 portiog 4 Petipher|
Portiapg f the flexible Plate ar¢ feSiraineg f, Movemey,
relative the Interig; Portiop

52, shoe of claim herein Periphery) Portiop,
of the Hexible Plate are 1o 4ned from, Vement Telative g

¢ interjy Portiog 4 a Jeast two Spaced apart Points along
4 media] giqe of the g, and ap g1 e Wo spaceg apart
Points 008 2 Jater,) Side of the shoe, ¢ Wterjor Portiop 4
the play bemg focateq above g Point betwee, the at least two
Points along the Media] sige of the shoe apq the at Ieast
Points 2long rpe latergy side of the shoe a0d beneyy, th
aPproxim e center of (ha USErs heg]

53, The shoe of claj 52, Wherein Upan the Aectioy of
the inferior Portion of plate, the alleasy py,, Is alop

© Media] gige of th the at leagt Porats g,
the latera) side of 4, diq:laccable direction
substamiaﬂy Parajle] ¢, th Oung,

4. The shoe of claj » Waerein 1pe Peripherg; tions
fihe Bexip) late are ed from Movenmey, Ielative 1,
€ interjg Porlion pep € at leagy , ion of medja]
Side and 44 t 2 portj, €lal side of the spoe and op
a least Portiog of 4 ¢ acing pg lon apg at leag; 4
Portiog Carwarg facmg Portion of the perj heral Ppor-
tions of th fexible Plate

5s, of claiy 2 Where t least gpe of the
Periphery) Of the p) being Testraineq Om moy,,

et is 3] Upper syry, € of the ale and 4 least gpe

€ perip 088 of the plate lraineq from
Movemep; ong h Surface of i

18

56. Th 08 of ¢jg; S, wherej, the Periphery| Portiopg
are both 1y ard the Font of the shoe_

57 The hoe of claj 55, whereip, the Periphery, Portiopg

Ie both owarg e back of the sfige,

38. The hoe of claj 55, Whereip the Periphery) Portiong

re both op the Jager, side of the shoe,

59. 1 € of ¢la; S5, e Periphery; Portiopg
are both he Medial side of the s

60. ¢ of claim 55, Whereip Periphery) Portiog

10 of the Upper ang lower rfaces are p ale ope another

61, < of clajm 60, Where; Capable of beip
deflecteq OF portion i locageq betweey the Periphery;
Portiops g ® Upper ang lower Surface d 2 poing beneary,

centra] Portion of the hee) Tegion of h

15 A shoe ¢, pris,

a0 upper baving a hee] tegiop;

2 rear gpjle baving a bottop, Srface, ipe Tear sole being

Secured peoy, the hee| fegion of ype T;

20 4 Bexible te havmg Upper apq lowe Urfaces gpg
Supporte| tweey g leasy Portipp of ar sole apy
at leag; OTtion of (e bee] region of the uppe
Peripherg; Orliong of the pla; bei.ng Slrained f,
movemep, Tlative 1 an interj, 00 of the plate j,

25 a diree ubstanuaﬂy P d 2 major ayjs
of the 5 SO that the Interjor Portiop of the plae is
¢apable of being deflect Telative the Periphers;
Portions i, , direcy substamia).ly pclpendicularlo the
major ax;s of the 0%, at leagy , 0D of fhe Upper

30 Surface of Be pla being VeX, at legg 2 portiog of
the Jowe, Surface of the plage bej foncave, the
Interjor Portiog of th te b & Positioneg over 4
void;

an OPening ; € bottory Surface of the reap le Iocateq

35 beneary € llerjor Portion of the Plate, the Openinp

cing in ICatiop WIth the void tg o POSE the
lerior poy; f the Plate frop Outside of (pe shoe
and

at least 0ne¢ sjde al] above 4 least 4 Portiog of the bottom

40 Surface of the reap Sole, the 4 least e cWall havi,
at feast ¢, Crethrough | ted teast gpe of
4 latery) > & medja] Side, apg , Year of the shoe,

63. The f claim 62, where e 481 one hoje
I0cludeg I 0 holes, 4 least ope Of the gz least 1y,

45 holeg being Media] 5o of the hoe least ope

Ol the gt Jeag, holes being op the latery) Side of g shoe
The Clajm 63, wherejp, the p 1S at least ;
Pad vigjb, h ugh both he at least I

65. The € of clajm s Wherejp, the plage 15 at least g

0 part visiple TOUgh the 5 least ope bole

66. The shoe of claim 62, Wherein the 8t least oge Sidewa);
has 4y interjg, U the vo;q being defineq at leasy iy part

Y lhe interior Surface of the gt least ope sidew)]
he shge Of'elaim 6 » Wherejp the void is a4 least iy
Part visipe through, 1 4t least ope hole,

68 The shoe im 67, Whereiy al leasy One hgje
laclydes , least ¢ les, 3 least one of 1he at Jeagy two
holeg being op ial side of the 5 ad gt e, one
Of the o Ieast fyq 10g on the 1y Side of the shoe,

0 the vojq being a1 1 18 part yigipre througp both of the at

€8st two ho) S
69. The ¢ of clajm 66, wher, S inlerjor Surface o
the at leag; esidewalllsv ble thy, gh the o Ding in p
OUOm s1rface of the ro,p sole.
65 79 The of clgim 66, hereip o, ] Portiog of 1p
nterigr Surface o the at least 0ne sidew 1] le tbrough
8t least oy hole 1 the 5 least ope dewalj
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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 ope hole.

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

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

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

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 2
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 each other by other portions of the bottom
surface, each of the non-plapar portions being inclined
upwardly from another portion of the bottom surface in 2
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 porticns 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 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.

84. The shoe of claim 83, wherein upon the deflection of
the interior portion of the plate, the at least two points along

10

15

20

40

45

65

20

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 paralle] 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 is located between the peripheral
portions of the upper and lower surfaces and a point bencath
a central portion of the beel 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 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, 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 in 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 Jeast 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 portions 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 one of an upwardly
direction and a downwardly direction from the plate ,the at
least one wall being integral with tbe 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 a1 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 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 otber 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 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.

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 fRexible plate.

105. The shoe of claim 93, 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.

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 of 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 media] 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 toward 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
porlions of the upper and lower surfaces are proximate one
another.
116. The shoe of claim 118, 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 interjor 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;

a rear sole secured below the beel 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 postion 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 froat 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 having a heel region;

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

a flexible plate having upper and lower surfaces and

supparted 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 10 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 baving 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 ome 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;
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 resirained from
movement 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 beneath

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 ore
opening is on both a medial side of the shoe and a Jateral 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 is visible at least in part from outside the shoe
through the at least oae 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

5 one portion of a cross section of the plate paralle] 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 2 maximum linear 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 material,
at least a portion of the midsale materal above the at least
one non-planar portion being thinner than the midsole
material above the at least one substantially planar portion of
the bottom surface of the rear sole.

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

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
interior 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 plale is at least in part visible from outside the
shoe.

142, The shoe of claim 122, wherein the non-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-
engaging 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-
engaging 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, whereir the opening in the
ground-engaging portion of the bottom 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 a 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 1o the interior portion both zlong 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
portions 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 regior of the upper.

162. A shoe comprising:

an upper having a heel region and 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 and at least two
portions non-planar with the at least one substantially
planar portion, the non-planar 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 amother 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;
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 from 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 extending 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 2
lateral side of the shoe at least one wall integral with the arch
bridge and extending in 2 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, whersin the arch bridge has
proximate at least one of a medial side of the shoe and a
lateral side of the shoe al 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 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.

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.

179. The shoe of claim 162, wherein a substantial portion
of the peripheral portions of the flexible plate are restrained
from movemeant 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 being restrained from move-
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ment relative to the interior portion are at a point along a
medial side and at 2 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
portions of the flexible plate are restrained from movement
relative 10 the interior portion.

183. The shoe of claim 162, 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 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 flexible plate are restrained from movement
relative o 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 shee.

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 bencath
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 positioped 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 points along a lateral side of the shoe, the
interior portion of the plate being located above a point
between the at least two poinlts 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 exteading 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 bottorn 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
plale and extending in at least one of an upwardly direction
and a dowawardly direction 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 movemenl is along the lower surface of the plate.

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

203. The shoe of claim 202, where the capable of being
deflected interior portion is located between the portions of
the periphery 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 having 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 baving an outer edge coincident
with the perimeter of the bottom surface and being
located proximate the rearward portion of the rear sole;
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
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
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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 al 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 portion has 2 maximum linear dimension less

5 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 material,
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 substantially planar portion of
the bottom surface of the rear sole.

212. The shoe of claim 204, wherein the plate has multiple
clongated 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
interior 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.
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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 non-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-
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
interior 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 contacting another portion of the rear sole
and the lower surface comprising at least a portion of the
boltom 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 movement
relative to the interior portion at a 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 facing
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 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.

232. The shoe of claim 204, 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.

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 peripheral
portions are both toward the front of the shoe.

235. The shoe of claim 233, wherein the peripheral
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 perpheral
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 surfaces 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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