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(57) ABSTRACT 

A Support for an area of a body having a hinge joint includes: 
a flexible, elastically stretchable framework configured to 
extend across the hinge joint of the area of the body; and a 
hinge mechanism affixed to the framework. The hinge 
mechanism includes a strut component and a first arm com 
ponent connected to the strut component such that the first 
arm component is rotatable relative to the strut component 
only about a first pivot axis. A second arm component is 
connected to the strut component such that the second arm 
component is rotatable relative to the strut component only 
about a second pivotaxis. The strut component is configured 
to extend with the framework across the hinge joint Such that 
the first pivot axis is located on a first side of the hinge joint 
and the second pivotaxis is located on a second, opposite side 
of the hinge joint. 
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SUPPORTS INCLUDING DUAL PIVOT AXES 
FOR HINGEOINT 

COPYRIGHT STATEMENT 

0001 All of the material in this patent document is subject 
to copyright protection under the copyright laws of the United 
States and other countries. The copyright owner has no objec 
tion to the facsimile reproduction by anyone of the patent 
document or the patent disclosure, as it appears in official 
governmental records but, otherwise, all other copyright 
rights whatsoever are reserved. 

BACKGROUND OF THE INVENTION 

0002 Joint fatigue, pain, and instability are common con 
ditions of active and aging people. This is especially true with 
regard to hinge joints of the body, including the knee joint and 
the elbow joint. Such joint ailments often can be attributed to 
damage to, and degenerative wearin, the contact Surfaces of 
bone ends meeting at the joint. External Support in these areas 
of the body can help address joint fatigue, pain, and/or insta 
bility and, generally, external Support in various areas of the 
body can serve to address many different conditions. One or 
more aspects of the invention provide Such support. More 
over, one or more aspects of the invention even augment 
motion about joints and, in particular, about hinge joints. 
0003. Additionally, several embodiments of improved 
Supports that address the foregoing concerns are disclosed in 
the following U.S. patent application publications, each of 
which is hereby incorporated herein by reference: US 2008 
0065230 A1; US 2008-0039757 A1; US 2008-0039766A1; 
US 2006-0030804 A1: US 2006-0030805 A1; US 2006 
0030806A1; US 2006-0026733 A1; US 2006-0026736A1 
US 2006-0070165 A1: US 2006-0070164 A1; US 2006 
0026732 A1: US 2006-0030803 A1; and US 2006-0030802 
A1. 
0004 Supports in accordance with embodiments of the 
present application represent yet further Such Supports that 
address the foregoing concerns. 

SUMMARY OF THE INVENTION 

0005. The invention relates to various supports for the 
body and, with respect to certain embodiments, the invention 
relates to potentiating Supports for hinge joints of the body. 
Indeed, certain Supports are designed for the area of the knee 
and other supports are designed for the area of the elbow. 
Other supports of the present invention include clothing hav 
ing expandable and recoverable frameworks for Support of 
areas of the body. These supports of the invention are useful 
for injury treatment or prevention, rehabilitation, and motion 
enhancement. 
0006 For example, a preferred potentiating support for the 
knee provides a secure fitting and comfortable knee brace for 
the purposes of Supporting knee alignment, comfort, and 
protection in the activities of daily living, athletics, and work 
ing and in the treatment or rehabilitation of an injured or 
ailing knee, all the while providing joint motion assistance for 
performance enhancement in everyday and athletic activities. 
In this regard, kinetic energy is stored and returned for use to 
assist the body in its natural knee movement in a preferred 
knee support of the present invention. Embodiments of these 
Supports, as well as aspects and features of the invention, are 
set forth below and in the detailed description section herein. 
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0007 Accordingly, in an aspect of the invention, a support 
for an area of a body having a hinge joint includes: a flexible, 
elastically stretchable framework configured to extend across 
the hinge joint of the area of the body; and a hinge mechanism 
affixed to the framework, the hinge mechanism comprising a 
Strut component and first and second arm components. The 
first arm component is connected to the strut component Such 
that the first arm component is rotatable relative to the strut 
component only about a first pivotaxis; the second arm com 
ponent is connected to the strut component such that the 
second arm component is rotatable relative to the strut com 
ponent only about a second pivot axis; and the Strut compo 
nent is configured to extend with the framework across the 
hinge joint Such that the first pivotaxis is located on a first side 
of the hinge joint and the second pivot axis is located on a 
second, opposite side of the hinge joint. 
0008. In a feature of this aspect, the flexible framework 
comprises an elastomeric material. 
0009. In a feature of this aspect, the flexible framework is 
configured to be stretched and tensioned into abutment with 
the area of the body such that the flexible framework con 
forms to the shape and contour of the area of the body when 
stretched and tensioned, the flexible framework having a 
relaxed state when not stretched and tensioned in which the 
flexible framework does not conform to the shape and contour 
of the area of the body. 
0010. In a feature of this aspect, the framework is in a first 
configuration when the hinge mechanism is in a first position, 
and the framework is in a second configuration when the 
hinge mechanism is in a second position, the elastically 
stretchable framework storing potential energy that is 
released as kinetic energy upon transitioning of the hinge 
mechanism from the second position to the first position. 
0011. In a feature of this aspect, the framework defines a 
flexible, elastically stretchable web of elastomeric intercon 
necting members. 
0012. In a feature of this aspect, the strut component is at 
least partially embedded in a material of the framework. 
0013. In a feature of this aspect, the framework encom 
passes and completely encircles at least a middle portion of 
the strut component. 
0014. In a feature of this aspect, each of the first and 
second arm components is at least partially embedded in a 
material of the framework. 
0015. In a feature of this aspect, a first hinging member 
connects the first arm component to the strut component, the 
first hinging member including a cylindrical portion in abut 
ment with which the first arm component and strut compo 
nent rotate, and wherein a second hinging member connects 
the secondarm component to the strut component, the second 
hinging member including a cylindrical portion in abutment 
with which the second arm component and strut component 
rotate, the first axis extending through the cylindrical portion 
of the first hinging member and the second axis extending 
through the cylindrical portion of the second hinging mem 
ber. 
0016. In a feature of this aspect, the support further 
includes first and second strap interface components, each 
strap interface component being affixed to the framework, the 
first strap interface component being connected to the first 
arm component and defining at least one opening therein 
configured to receive therethrough a strap for attachment of 
the framework to the body on the first side of the hinge joint, 
and the second strap interface component being connected to 
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the second arm component and defining at least one opening 
therein configured to receive therethrough a strap for attach 
ment of the framework to the body on the second side of the 
hinge joint. 
0017. In a feature of this aspect, each of the first and 
second strap interface components are at least partially 
embedded in a material of the framework. 
0018. In a feature of this aspect, the hinge mechanism is 
located along a first side edge of the framework, and the 
Support further comprises a second, identical hinge mecha 
nism affixed to the framework and located along a second, 
opposite side edge of the framework, the strut component of 
the second hinge mechanism being configured to extend with 
the framework across the hinge joint such that the first pivot 
axis of the second hinge mechanism is located on the first side 
of the hinge joint and the second pivot axis of the second 
hinge mechanism is located on the second side of the hinge 
joint. 
0019. In accordance with another aspect of the invention, 
a Support for an area of a body having a hinge joint includes: 
(a) a flexible, elastically stretchable framework comprising a 
web of elastomeric interconnecting members, the web 
including an intermediate portion configured to extend across 
the hinge joint; (b) a first hinge mechanism affixed to the web 
proximate a first side of the intermediate portion of the web, 
the first hinge mechanism comprising a strut component at 
least partially embedded in a material of the web and first and 
second arm components at least partially embedded in the 
material of the web, the first and second arm components 
being connected to respective opposite end portions of the 
Strut component Such that the first and second arm compo 
nents are rotatable relative to the strut component about 
respective pivot axes located at opposite end portions of the 
Strut component; and (c) a second hinge mechanism affixed to 
the web proximate a second, opposite side of the intermediate 
portion of the web, the second hinge mechanism comprising 
a strut component at least partially embedded in the material 
of the web and first and second arm components at least 
partially embedded in the material of the web, the first and 
second arm components of the second hinge mechanism 
being connected to respective opposite end portions of the 
Strut component of the second hinge mechanism such that the 
first and second arm components of the second hinge mecha 
nism are rotatable relative to the strut component of the sec 
ond hinge mechanism about respective pivotaxes located at 
opposite end portions of the Strut component of the second 
hinge mechanism. In accordance with this aspect, each of the 
Strut components and arm components of the first and second 
hinge mechanisms comprises components that are distinct 
from one another. 

0020. In a feature of this aspect, the web encompasses and 
completely encircles at least a middle portion of the strut 
component. 
0021. In another feature of this aspect, the support further 
includes strap interface components, with each strap interface 
component being affixed to the web. Specifically, the first 
strap interface component is connected to the first arm com 
ponent and defines at least one opening therein configured to 
receive therethrough a strap for attachment of the web to the 
body on a first side of the hinge joint, and the second strap 
interface component is connected to the second arm compo 
nent and defines at least one opening therein configured to 
receive therethrough a strap for attachment of the web to the 
body on the second side of the hinge joint. 
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0022. In a feature of this aspect, each of the strap interface 
components is at least partially embedded in the material of 
the web. 
0023. In a feature of this aspect, each of the strut compo 
nents and arm components of the first and second hinge 
mechanisms comprises a generally planar component. 
0024. In accordance with another aspect of the invention, 
a method for Supporting an area of a body that has a hinge 
joint includes providing a Support comprising: (i) a flexible 
framework configured to extend across the hinge joint of the 
area of the body, the flexible framework comprising an elas 
tically stretchable material; (ii) a first hinge mechanism 
affixed to the framework; and (iii) a second hinge mechanism 
affixed to the framework. The first hinge mechanism itself 
includes first, second and third distinct components, with the 
first and second components being connected together Such 
that the first and second components are rotatable relative to 
each other about a first pivot axis, and with the second and 
third components being connected together Such that the sec 
ond and third components are rotatable relative to each other 
about a second pivotaxis. Similarly, the second hinge mecha 
nism includes first, second and third distinct components, 
with the first and second components of the second hinge 
mechanism being connected together Such that the first and 
second components of the second hinge mechanism are rotat 
able relative to each other only about a first pivot axis of the 
second hinge mechanism, and with the second and third com 
ponents of the second hinge mechanism being connected 
together such that the second and third components of the 
second hinge mechanism are rotatable relative to each other 
only about a second pivot axis of the second hinge mecha 
1S. 

0025. The method further includes positioning the support 
against the body such that: (i) the Support extends across the 
hinge joint and Such that the second components of the first 
and second hinge mechanisms extend with the framework 
across the hinge joint of the body, with the first pivotaxes of 
the first and second hinge mechanisms being located on a first 
side of the hinge joint of the body and the second pivotaxes of 
the first and second hinge mechanisms being located on a 
second, opposite side of the hinge joint of the body; and (ii) 
the second components of the first and second hinge mecha 
nisms extend on opposite sides of the hinge joint of the body. 
0026. In a feature of this aspect, the area of the body 
comprises an area of the knee, and the Support extends across 
the knee Such that the second components of the first and 
second hinge mechanisms extend across the knee, with the 
first pivot axes of the first and second hinge mechanisms 
being located above the knee and the second pivotaxes of the 
first and second hinge mechanisms being located below the 
knee 
0027. In a feature of this aspect, the step of positioning the 
Support includes tensioning the framework in abutment with 
the area of the body—including the hinge joint—and fasten 
ing the Support to the body on opposite sides of the hingejoint 
of the body such that the framework is held in tension in its 
abutment with the area of the body. In so doing, the elastically 
stretchable framework conforms to the surface contour of the 
area of the body as a result of said tensioning. 
0028. Additionally, in accordance with these and other 
aspects and features of the invention, many of the inventive 
Supports each includes a framework having a Surface for 
abutment with an area of a body. The framework extends in 
generally first and second directions to define a surface of the 
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framework for abutment with the area of the body. With 
reference to a cylindrical coordinate system, the framework 
of the Support generally extends in a first axial direction and 
may extend in a second circumferential direction to define the 
surface of the framework, which is intended to abutan area of 
the body when the Support is worn, such as a portion of an 
arm, leg, or torso. Because the framework extends in axial and 
circumferential directions, the Surface of the framework gen 
erally is shaped to fit an area of a leg, arm, or torso in its 
abutting engagement with the body. Furthermore, in many 
preferred embodiments, the Support spans and Supports an 
area that includes a hinge joint of the body and, in Such 
embodiments, the Support comprises a potentiating Support 
for the hinge joint. As used herein, a “hinge joint” refers to a 
knee joint or an elbow joint and is characterized in that the 
joint provides hinging movement that is generally limited to 
being within a plane. 
0029. In further accordance with these and other aspects 
and features of the invention, the framework is formed from 
one or more elastomeric materials such that the framework is 
expandable and recoverable. As used herein, "elastomeric 
material' refers to “a material that is capable of being easily 
expanded and resuming former shape. Something that has 
the ability to resume its former shape after expansion or 
compression is referred to herein as being “recoverable.” 
Something that is expandable and recoverable also is referred 
to herein as being "elastically stretchable.” This is in contrast 
to something that is “resilient,” which refers to having “the 
ability to resume its former shape after compression.” Pref. 
erably, the framework also is flexible (i.e., pliable) and is 
capable of conforming to the general area of the body to be 
Supported without Substantial stretching; however, it is con 
templated within the invention that the framework may need 
to be stretched to a certain extent in order for the surface of the 
framework to conform to the general area of the body to be 
supported. As used herein, “flexible” refers to “the ability to 
bend freely and repeatedly without breaking.” 
0030 Still in accordance with these and other aspects and 
features of the invention, the framework defines at least one 
permanent opening in a Surface thereofregardless of whether 
the support is donned and regardless of whether the surface of 
the framework is in abutment with the area of the body to be 
Supported. The at least one opening is bounded by the frame 
work and, preferably, the at least one opening extends com 
pletely through the framework from an inner surface of the 
framework, when disposed in abutment with the area of the 
body to be supported, to an outer surface of the framework. 
0031. Furthermore, when the support is donned, the 
framework along its entire boundary with the at least one 
opening is elastically stretchable between a first initial state 
and extended States and, when expanded to a said extended 
state, the framework Stores potential energy that is released as 
kinetic energy upon its return to the initial state. In certain 
preferred embodiments, interconnected segments of elasto 
meric material constitute the framework, with the intercon 
nected segments defining these permanent openings in the 
framework. The interconnected segments may be integrally 
formed through conventional molding processes or, alterna 
tively, the interconnected segments may be constructed from 
the joining of segments that are preformed from elastomeric 
material. Each segment preferably comprises a generally lin 
ear segment. A benefit of these openings extending frominner 
to outer Surfaces of the framework is that these openings 
thereby permit ventilation of portions of the area of the body 
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that are in abutting engagement with the framework. Indeed, 
the area of the openings to the Surface area of the framework 
preferably has an “open air ratio of 50% or greater. However, 
in alternative embodiments that are not shown, the openings 
in the surface of the framework may not extend entirely 
through the framework. In Such embodiments, the openings 
comprise cavities formed in the surface of the framework. 
0032. Additional aspects include methods of making a 
Support in accordance with any of the foregoing aspects, and 
methods of using a Support in accordance with any of the 
foregoing aspects. 
0033. In addition to the aforementioned aspects and fea 
tures, the present invention further encompasses the various 
possible combinations of the foregoing aspects and features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034. A preferred embodiment of the invention will now 
be described in detail with reference to the accompanying 
drawings, wherein similar elements are referred to with simi 
lar reference numerals. 
0035 FIG. 1 is a side perspective view of a front of a 
support 100 in accordance with an embodiment of the inven 
tion. 
0036 FIG. 2 is a perspective view of the front of the 
support 100 of FIG. 1. 
0037 FIG. 3 is a perspective view of an upper half of the 
front of the support 100 of FIG. 1. 
0038 FIG. 4 is a side perspective view of the upper half of 
the support 100 of FIG. 1. 
0039 FIG. 5 is a perspective view of an upper right quarter 
of the front of the support 100 of FIG. 1. 
0040 FIG. 6 is a side perspective view of the upper right 
quarter of the front of the support 100 of FIG that illustrates, 
in particular, a strap interface component of the Support 100. 
004.1 FIG. 7 is a perspective view of a lower half of the 
front of the support 100 of FIG. 1. 
0042 FIG. 8 is a perspective view of a rear of the support 
100 of FIG. 1. 
0043 FIG. 9 is a perspective view of an upper half of the 
rear of the support 100 of FIG. 1. 
0044 FIG. 10 is a perspective view of an upper left quarter 
of the rear of the support 100 of FIG. 1. 
0045 FIG. 11 is a perspective view of an upper right 
quarter of the rear of the support 100 of FIG. 1. 
0046 FIG. 12 is a perspective view of a lower half of the 
rear of the support 100 of FIG. 1. 
0047 FIG. 13 is a side perspective view of a rear, lower 
portion of a hinge mechanism of the support 100 of FIG. 1. 
0048 FIG. 14 is a side perspective view of a front, middle 
portion of a hinge mechanism of the support 100 of FIG. 1. 
0049 FIG. 15 is a side perspective view of the front, 
middle portion of the hinge mechanism of FIG. 14. 
0050 FIG.16 is a side perspective view of part of the front, 
middle portion of the hinge mechanism of FIG. 14. 
0051 FIG. 17 is a side perspective view of part of a strap 
interface component of the support 100 of FIG. 1 that illus 
trates, in particular, the strap interface component at least 
partially embedded in a material of the framework of the 
support 100. 
0.052 FIG. 18 is a side perspective view of a support 
assembly 200 being worn in accordance with an embodiment 
of the invention. 
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0053 FIG. 19 is another side perspective view of the sup 
port assembly 200 of FIG. 18 being worn in accordance with 
an embodiment of the invention. 
0054 FIG.20 is a perspective view of a front of the support 
assembly 200 of FIG. 18 being worn in accordance with an 
embodiment of the invention. 
0055 FIG. 21 is another side perspective view of the Sup 
port assembly 200 of FIG. 18 being worn in accordance with 
an embodiment of the invention. 
0056 FIG. 22 is a perspective view of the rear of the 
support assembly 200 of FIG. 18 being worn in accordance 
with an embodiment of the invention. 
0057 FIG. 23 is a side perspective view of a support 
assembly 300 being worn in accordance with an embodiment 
of the invention. 
0058 FIG. 24 is another side perspective view of the Sup 
port assembly 300 of FIG. 23 being worn in accordance with 
an embodiment of the invention. 
0059 FIG.25 is a perspective view of a front of the support 
assembly 300 of FIG. 23 being worn in accordance with an 
embodiment of the invention. 
0060 FIG. 26 is another side perspective view of the Sup 
port assembly 300 of FIG. 23 being worn in accordance with 
an embodiment of the invention. 
0061 FIG. 27 is a perspective view of the rear of the 
support assembly 300 of FIG. 23 being worn in accordance 
with an embodiment of the invention. 
0062 FIG. 28 is a perspective view of a support assembly 
400 in accordance with another embodiment of the invention. 
0063 FIG. 29 is a plan view of a front of the support 402 
of the support assembly 400 of FIG. 28. 
0064 FIG.30 is a side plan view of the support 402 of FIG. 
29. 

0065 FIG.31 is a table of six different parts that are used 
in the support 402 of FIG. 29 as identified in FIG. 29 and as 
further identified in FIG. 33. 
0066 FIG. 32 is a shaded plan view of the front of the 
support 402 of FIG. 29. 
0067 FIG.33 is a plan view of the front of the support 402 
of FIG. 29. 
0068 FIG. 33a is a shaded, plan view of the front of the 
hinge mechanisms of the support 402 of FIG. 29. 
0069 FIG. 33b is a plan view of the front of the hinge 
mechanisms of the support 402 of FIG. 29. 
0070 FIG. 33c is a shaded, plan view of the rear of the 
hinge mechanisms of the support 402 of FIG. 29. 
(0071 FIG. 33d is a plan view of the rear of the hinge 
mechanisms of the support 402 of FIG. 29. 
0072 FIG. 34 is a shaded, perspective side view of the 
front of the support 402 of FIG. 29. 
0073 FIG.35 is a perspective side view of the front of the 
support 402 of FIG. 29. 
0074 FIG. 36 is a plan view of a front of a fastening 
mechanism 404 of the support 400 of FIG. 28. 
0075 FIG. 37 is a side view of the fastening mechanism 
404 of FIG. 36. 
0076 FIG. 38 is a perspective view of the front of the 
fastening mechanism 404 of FIG. 36. 
0077 FIG. 39 is a shaded, perspective view of the front of 
the fastening mechanism 404 of FIG. 36. 
0078 FIG.40 is a side perspective view of another support 
assembly 500 being worn in accordance with an embodiment 
of the invention. 
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(0079 FIG. 41 is a side perspective view of a step in the 
detachment of the support assembly 500 of FIG. 40 from the 
area of a knee, in accordance with an embodiment of the 
invention. 
0080 FIG. 42 is a perspective view of a back side of the 
support assembly 500 of FIG. 40 being worn in accordance 
with an embodiment of the invention. 
I0081 FIG. 43 is a side perspective view of the support 
assembly 500 of FIG. 40 in a first position. 
I0082 FIG. 44 is a side perspective view of the support 
assembly 500 of FIG. 40 in a second position in which the 
knee is further flexed (i.e., bent) relative to the first position of 
FIG. 43. 
I0083 FIG. 45 is a partial, rear perspective view of the 
support assembly 500 of FIG. 40 that particularly shows a 
hinge mechanism of the support 502. 
008.4 FIG. 46 is a schematic illustration, as seen from a 
rear view, of various positions of the hinge mechanism shown 
in FIG. 45. 
I0085 FIG. 47 is a perspective view of a front of a middle 
portion of the hinge mechanism of FIG. 45. 

DETAILED DESCRIPTION OF VARIOUS 
EMBODIMENTS 

I0086. As a preliminary matter, it will readily be under 
stood by one having ordinary skill in the relevant art ("Ordi 
nary Artisan) that the present invention has broad utility and 
application. Furthermore, any embodiment discussed and 
identified as being “preferred is considered to be part of a 
best mode contemplated for carrying out the present inven 
tion. Other embodiments also may be discussed for additional 
illustrative purposes in providing a full and enabling disclo 
Sure of the present invention. Moreover, many embodiments, 
Such as adaptations, variations, modifications, and equivalent 
arrangements, will be implicitly disclosed by the embodi 
ments described herein and fall within the scope of the present 
invention. 
I0087. Accordingly, while the present invention is 
described herein in detail in relation to one or more embodi 
ments, it is to be understood that this disclosure is illustrative 
and exemplary of the present invention, and is made merely 
for the purposes of providing a full and enabling disclosure of 
the present invention. The detailed disclosure herein of one or 
more embodiments is not intended, nor is to be construed, to 
limit the scope of patent protection afforded the present 
invention, which scope is to be defined by the claims and the 
equivalents thereof. It is not intended that the scope of patent 
protection afforded the present invention be defined by read 
ing into any claim a limitation found herein that does not 
explicitly appear in the claim itself. 
I0088. Thus, for example, any sequence(s) and/or temporal 
order of steps of various processes or methods that are 
described herein are illustrative and not restrictive. Accord 
ingly, it should be understood that, although steps of various 
processes or methods may be shown and described as being in 
a sequence or temporal order, the steps of any Such processes 
or methods are not limited to being carried out in any particu 
lar sequence or order, absent an indication otherwise. Indeed, 
the steps in Such processes or methods generally may be 
carried out in various different sequences and orders while 
still falling within the scope of the present invention. Accord 
ingly, it is intended that the scope of patent protection 
afforded the present invention is to be defined by the 
appended claims rather than the description set forth herein. 
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0089 Additionally, it is important to note that each term 
used herein refers to that which the Ordinary Artisan would 
understand Such term to mean based on the contextual use of 
Such term herein. To the extent that the meaning of a term used 
herein—as understood by the Ordinary Artisan based on the 
contextual use of Such term—differs in any way from any 
particular dictionary definition of such term, it is intended that 
the meaning of the term as understood by the Ordinary Arti 
san should prevail. 
0090. Furthermore, it is important to note that, as used 
herein, “a” and “an each generally denotes “at least one.” but 
does not exclude a plurality unless the contextual use dictates 
otherwise. Thus, reference to “a picnic basket having an 
apple' describes“a picnic basket having at least one apple' as 
well as “a picnic basket having apples. In contrast, reference 
to “a picnic basket having a single apple' describes “a picnic 
basket having only one apple.” 
0091. When used herein to join a list of items, “or denotes 
“at least one of the items, but does not exclude a plurality of 
items of the list. Thus, reference to “a picnic basket having 
cheese or crackers' describes “a picnic basket having cheese 
without crackers', 'a picnic basket having crackers without 
cheese’, and “a picnic basket having both cheese and crack 
ers.” Finally, when used herein to join a list of items, “and” 
denotes “all of the items of the list.” Thus, reference to “a 
picnic basket having cheese and crackers' describes“a picnic 
basket having cheese, wherein the picnic basket further has 
crackers, as well as describes “a picnic basket having crack 
ers, wherein the picnic basket further has cheese.” 
0092 Referring now to the drawings, one or more pre 
ferred embodiments of the present invention are next 
described. The following description of one or more preferred 
embodiments is merely exemplary in nature and is in no way 
intended to limit the invention, its implementations, or uses. 

A First Embodiment 

0093 Turning now to FIGS. 1-17, a support 100 in accor 
dance with a first embodiment of the invention is disclosed. 

0094. In this regard, FIG. 1 is a side perspective view of a 
front of the support 100; FIG. 2 is a perspective view of the 
front of the support 100: FIG. 3 is a perspective view of an 
upper half of the front of the support 100; FIG. 4 is a side 
perspective view of the upper half of the support 100; FIG. 5 
is a perspective view of an upper right quarter of the front of 
the support 100; FIG. 6 is a side perspective view of the upper 
right quarter of the front of the support 100; FIG. 7 is a 
perspective view of a lower half of the front of the support 
100; FIG. 8 is a perspective view of a rear of the support 100: 
FIG. 9 is a perspective view of an upper half of the rear of the 
support 100; FIG. 10 is a perspective view of an upper left 
quarter of the rear of the support 100; FIG. 11 is a perspective 
view of an upper right quarter of the rear of the support 100: 
and FIG. 12 is a perspective view of a lower half of the rear of 
the support 100. 
0095. The support 100 is intended—and is designed and 
manufactured to be used—for an area of a body having a 
hinge joint. The support 100 includes a flexible, elastically 
stretchable framework 106 that is configured to extend across 
the hinge joint of the area of the body. With reference to 
support 100, this support is intended and designed for use 
with the area of a person's knee, and the flexible, elastically 
stretchable framework 106 is configured to extend across and 
encompass the knee. 
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(0096. The flexible framework 106 comprises a elasto 
meric material and, specifically, the framework 106 defines a 
flexible, elastically stretchable web of elastomeric intercon 
nected members. The elastomeric interconnected members 
mostly comprise generally linear or curved segments. Fur 
thermore, the framework 106, and the interconnected mem 
bers in particular, preferably include no internal cavities or 
pockets of either fluid or gas. The interconnected members 
define a plurality of permanent openings in the web that 
extend completely through the framework 106. The openings 
are “permanent in that they exist regardless of whether the 
framework 106 actually is disposed in abutment with the 
body due to the permanent interconnection of the segments 
defining the openings. Furthermore, some of these openings 
are completely bounded by the interconnected members, and 
the interconnected members defining Such an opening con 
stitute a portion of the framework 106 that is stretchable and 
recoverable about the entire boundary of the opening with the 
framework 106. 
0097. The web includes a larger opening that is symmetri 
cally oriented with respect to the side edges of the framework 
106 and that is configured to receive a portion of the knee 
therethrough and which serves as an alignment opening 107. 
Specifically, the alignment opening 107 is defined and 
bounded completely by interconnected members of the 
framework 106 and is dimensioned and shaped specifically to 
receive a joint protuberance of the knee. For example, insofar 
as the framework 106 is adapted to abut a lower thigh and 
upper calf of a human leg, the alignment opening 107 is 
shaped to receive the patella of the knee of the leg. 
(0098. The framework 106 is configured to be stretched and 
tensioned into abutment with the area of the knee such that the 
framework 106 conforms to the shape and contour of the area 
of the knee when stretched and tensioned. In particular, the 
framework 106 has a relaxed state when not stretched and 
tensioned as shown, for example, in FIG. 1, wherein the 
support 100 rests upon a wood table. In this state, the frame 
work 106 does not conform to the shape and contour of the 
area of the knee. 
(0099. It will be appreciated by the Ordinary Artisan that, 
due to the elastically stretchable nature of the framework, the 
Support allows flexing of a hinge joint of the body and, in fact, 
contributes to Such flexing. In this regard, because at least 
portions of the framework 106 are elastically stretchable, 
flexing of the knee from an extended position to a retracted or 
bent position results in the expansion of the framework 106 
and storage of potential energy therein that is released as 
kinetic energy when the knee is returned to the extended 
position. The Support 100 thus is not an immobilizing Support 
but, instead, the support 100 is a potentiating support for the 
area of the body including the knee joint insofar as the frame 
work 106 is capable of dynamically biasing a joint toward a 
particular state of extension or flexion. 
0100. In particular, because of the elastically stretchable 
and recoverable nature of the material of the framework 106, 
the framework 106 stores potential energy when stretched 
and tensioned that is released as kinetic energy upon transi 
tioning of the framework 106 back toward a relaxed (or less 
tensioned) state. This correlates to transitioning of hinge 
mechanisms 108,110 (discussed next) from a first position 
corresponding to a flexed or bent position of the knee, to a 
second position of the hinge mechanisms 108,110 corre 
sponding to a less flexed or bent (i.e., more extended) position 
of the knee. 
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0101 The support 100 further includes a pair of hinge 
mechanism 108.110. Each hinge mechanisms 108,110 is 
affixed to the framework 106 and is structurally the same. 
Thus, while the detailed structure of hinge mechanism 108 
will now be described, it will equally apply to hinge mecha 
nism 110. 

0102 Hinge mechanism 108 includes a strut component 
112 and first and second arm components 114,116. Each of 
these components preferably is generally planar, as will be 
appreciated from inspection of FIGS. 13-16, wherein FIG. 13 
is a side perspective view of a rear, lower portion of the hinge 
mechanism 108; FIG. 14 is a side perspective view of a front, 
middle portion of the hinge mechanism 108; FIG. 15 is a side 
perspective view of the front, middle portion of the hinge 
mechanism 108; and FIG.16 is a side perspective view of part 
of the front, middle portion of the hinge mechanism 108. 
(0103) As perhaps best shown in FIGS. 13-16, the first arm 
component 114 is connected to the strut component 112 Such 
that the first arm component 114 is rotatable relative to the 
strut component 112 about a first pivot axis 118. As opposed 
to, for example, a continuous hinge, the strut component 112 
and the first arm component 114 are mechanically connected, 
and the first pivot axis 118 is fixed relative to each of these 
components. Consequently, the first arm component 114 is 
rotatable relative to the strut component 112 only about a first 
pivotaxis 118. 
0104 Similar to the first arm component 114, the second 
arm component 116 is connected to the strut component 112 
such that the second arm component 116 is rotatable relative 
to the strut component 112 about a second pivot axis 120. 
Moreover, the strut component 112 and the second arm com 
ponent 116 are mechanically connected, and the second pivot 
axis 118 is fixed relative to each of these components. Con 
sequently, the secondarm component 116 is rotatable relative 
to the strut component 112 only about the second pivot axis 
120. 

0105. The hinge mechanism 108 is located along a first 
side edge of the framework 106, and the hinge mechanism 
110 is located along a second, opposite side edge of the 
framework 106. The hinge member 108, and the strut com 
ponent 112 in particular, is partially embedded in a material of 
the framework 106. Indeed, as perhaps best seen in FIGS. 14 
and 15, a material of the framework 106 actually encom 
passes and completely encircles a middle portion of the strut 
component 112. The strut component 112 may be so embed 
ded within the material of the framework during the manu 
facture of the Support by molding or otherwise forming the 
framework 106 directly onto the strut component 112. Simi 
larly, each of the first and second arm components 114,116 
may be at least partially embedded in a material of the frame 
work 106; however, none of the first and second arm compo 
nents 114,116 are even partially embedded in a material of the 
framework 106 in the support 100 as shown. 
0106 Each hinge mechanism 108,110 is arranged relative 

to the framework 106 such that the strut component of the 
each hinge mechanism extends with the framework across the 
hinge joint Such that the first pivotaxis of each hinge mecha 
nism 108,110 is located on one side of the hinge joint and the 
second pivotaxis of each hinge mechanism 108,110 is located 
on the other, opposite side of the hinge joint when the Support 
is worn. In particular, the strut components of each hinge 
mechanism 108,110 are configured to extend with the frame 
work 106 across the knee joint such that the first pivotaxis of 

Oct. 15, 2009 

each hinge mechanism 108,110 is located above the knee and 
the second pivot axis of each hinge mechanism 108,110 is 
located below the knee. 

0107. With further regard to hinging mechanism 108, a 
first hinging member 122 connects the first arm component 
114 to the strut component 112, the first hinging member 122 
including a cylindrical portion 124 in abutment with which 
the first arm component 114 and strut component 112 rotate. 
Likewise, a second hinging member 126 connects the second 
arm component 116 to the strut component 112, the second 
hinging member 126 including a cylindrical portion 128 in 
abutment with which the secondarm component 116 and strut 
component 112 rotate. As will be appreciated, the first pivot 
axis 118 axially extends through the cylindrical portion 124 
of the first hinging member 122, and the second pivotaxis 120 
axially extends through the cylindrical portion 128 of the 
second hinging member 126. 
0108. As will be appreciated from the drawings and above 
disclosure, each of the components of the hinge mechanism 
are distinct from one another. Moreover, the components 
112,114,116 of each hinge mechanism 108,110 are prefer 
ably rigid, in that each provides a degree of rigidity in a local 
area of the framework 106, especially proximate a local 
peripheral area along longitudinal sides of the framework 106 
within which Such respective component may be attached 
and/or embedded or otherwise may be affixed. 
0109 The support 100 further includes, along each side of 
the framework 106, first and second strap interface compo 
nents 130,132. The strap interface components 130,132 are 
structurally the same. Thus, while the detailed structure of a 
first strap interface component 130 will now be described, 
Such discussion equally will apply to the second strap inter 
face component 132. 
0110. The strap interface component 130 is affixed to the 
framework 106. In this respect, the first strap interface com 
ponent 130 is at least partially embedded in a material of the 
framework 106 (as perhaps best seen at 131 in FIG. 5), and/or 
the first strap interface component 130 is riveted or otherwise 
fastened to the material of the framework 106 (as perhaps best 
seen at 133 in FIG. 5). 
0111. While affixed to the framework 106, the first strap 
interface component 130 is connected to the first arm com 
ponent 114 and the second strap interface component 132 is 
connected to the second arm component 116 of one of the 
hinge mechanisms 108,110. In this respect, each strap inter 
face component 130,132 is riveted or otherwise fastened at 
135 to the respective arm component 114,116 in fixed dispo 
sition relative thereto, as perhaps best seen in FIGS. 9 and 12 
as well as FIG. 17, wherein a side perspective view of part of 
a strap interface component is shown. As will be appreciated 
from examination of these drawings, each strap interface 
component is not only riveted or otherwise fastened to an arm 
component but also is fastened to the framework at 135 by the 
rivet or other fastener. 

0112 The first strap interface components 130 also each 
defines at least one opening therein that is configured to 
receive therethrough a strap for attachment of the framework 
106 to the area of the knee. In particular, the first strap inter 
face components 130 each defines two openings 134 through 
which straps are received for attachment of the upper portion 
of the framework 106 to the area of the leg above the knee. 
Likewise, the second strap interface components 132 each 
defines two openings through which straps are received for 
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attachment of the lower portion of the framework 106 to the 
area of the leg below the knee. 
0113. The front side of the framework 106 as shown in 
FIGS. 1-7 generally is the same as the back side of the frame 
work 106 as shown in FIGS. 8-13; however, unlike the surface 
of the front side of the framework 106, selected areas of the 
surface of the back side of the framework 106 include raised 
protuberances (representatives ones of which are indicated by 
138 in the drawings), which protuberances are intended to 
increase the frictional abutment of the framework 106 with 
the area of the knee when the support 106 is donned. The 
protuberances 138 serve to position and hold the support in 
abutment with the area of the body including the spanning of 
the hinge joint. 
0114. In use of the support 100 in accordance with the 
invention, the support 100 is positioned against the body such 
that the support 100 extends across the knee and such that the 
second strut components 112 of the first and second hinge 
mechanisms 108,110 extend with the framework 106 across 
the knee joint, with the first pivot axes 118 of the first and 
second hinge mechanisms 108,110 being located above the 
knee joint and with the second pivotaxes 120 of the first and 
second hinge mechanisms 108,110 being located below the 
knee joint. The support 100 is further positioned such that the 
Strut components 112 of the first and second hinge mecha 
nisms extend on opposite sides of the hinge joint of the body. 
The positioning of the support 100 includes tensioning the 
framework 106 in abutment with the area of the knee and 
fastening the support 100 to the body on opposite sides of the 
knee such that the framework 106 is held in tension in its 
abutment with the area of the body including the knee. In so 
doing, the elastically stretchable framework 106 preferably 
conforms to the Surface contour of the area of the knee as a 
result of the tensioning. 
0115 The support 100 is fastened to the body in a con 
forming position via a fastening mechanism (not shown in 
FIGS. 1-17) that is detachably connected to and applies ten 
sion at different points of attachment to the framework 106 
such that the framework 106 is expanded and tensioned in its 
abutment with the area of the body and, in particular, in the 
area of the knee. Furthermore, the fastening mechanism pref 
erably includes fastening straps with Velcro fasteners. The 
straps are received and extend through the strap openings 134 
of the strap interface components of the support 100. 
0116. The combination of the support 100 and fastening 
mechanism is referred to herein as a Support assembly. The 
Support assembly optionally may include a sleeve having a 
open-ended tubular structure. Such a sleeve preferably would 
extend around and completely encircle a leg and would be 
constructed of a soft material. The sleeve itself also may be 
elastically stretchable. Exemplary materials include synthetic 
and natural fabrics, monolayer and multi-layered textiles, 
woven and non-woven planar materials, neoprene bonded to 
fabric, spandex and elastane, felt, and natural and synthetic 
chamois. At least a portion of the sleeve would be disposed 
between the framework and a portion of the leg proximate the 
knee and would thereby serve as a liner for the framework. 
0117. A support assembly is included in the drawings in 
connection with a second preferred embodiment, discussed 
next, and the discussion and use of the fastening mechanism 
and sleeve thereof are equally applicable with respect to use 
with the support 100. 

A Second Embodiment 

0118 Turning now to FIGS. 18-22, a support assembly 
200 inaccordance with a second embodiment of the invention 
is disclosed. 
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0119. In this regard, FIG. 18 is a side perspective view of 
the support assembly 200 being worn in accordance with an 
embodiment of the invention; FIG. 19 is another side perspec 
tive view of the support assembly 200 being worn: FIG. 20 is 
a perspective view of a front of the support assembly 200 
being worn: FIG. 21 is another side perspective view of the 
support assembly 200 being worn; and FIG. 22 is a perspec 
tive view of the rear of the support assembly 200 being worn. 
0.120. With regard to the support assembly 200 of the 
second embodiment, the support assembly 200 includes sup 
port 202 and fastening mechanism 204 as well as a sleeve 205 
(best seen in FIG.22) that serves as a liner for the framework 
206 of the support 202. 
I0121 The support 202 and the framework 206 are gener 
ally the same structurally as the support 100 and framework 
106 discussed supra with regard to the first preferred embodi 
ment and FIGS. 1-17, and in the interests of brevity, the 
similarities are not repeated. The support 202 and framework 
206 differ from the support 100 and framework 106 of FIGS. 
1-17 in that the first arm component 214 of each of the hinge 
mechanisms 208,210 overlays a respective first strap inter 
face component 230 of the upper portion of the support 202: 
and in that the secondarm component 216 of each of the hinge 
mechanisms 208,210 overlays a respective second strap inter 
face component 232 of the upper portion of the support 202. 
I0122. In this respect, the strut component 212 of each 
hinge mechanism 208,210 generally is coplanar with the first 
and second strap interface components 230.232, whereas the 
strut component 112 of each hinge mechanism 108,110 gen 
erally is not coplanar with the first and second strap interface 
components 130,132 in the support 100, as shown for 
example in FIGS. 6, 10, and 12. In the support 100, the strut 
component 112 of each hinge mechanism 108,110 and the 
first and second strap interface components 130,132 are 
located on opposite sides of the arm components 114,116. 
I0123. The fastening mechanism 204 is perhaps best shown 
in FIGS. 19 and 22 and includes four straps 252.254.256,258. 
Each of the straps includes opposite ends having Velcro fas 
teners arranged Such that each end may be passed through a 
respective opening 234 formed in the strap interface compo 
nents 230,232 and folded back and attached to itself. 
0.124. The fastening mechanism 204 applies tension at 
different points of attachment to the framework 106, via the 
fastener interface components 230.232, such that the frame 
work 106 is expanded and tensioned in its abutment with the 
area of the body and, in particular, in the area of the knee. In 
particular, the fastening straps 252.254.256.258 are grasped 
and manually pulled at desired levels oftension, whereby the 
Support is highly adjustable. The resulting tensional forces 
from the straps 252.254.256.258 are applied at multiple 
points of attachment along the opposite sides of the frame 
work 206, whereby the framework 206 is elastically stretched 
and the surface thereof is shaped to fit the abutted area of the 
body including the knee. 
0.125. As will be appreciated from the drawings, the 
framework 206 of the support 202 does not overlap itself 
when worn as shown. 

A Third Embodiment 

0.126 Turning now to FIGS. 23-27, a support assembly 
300 inaccordance with a third embodiment of the invention is 
disclosed. 
I0127. In this regard, FIG. 23 is a side perspective view of 
a support assembly 300 being worn; 
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0128 FIG. 24 is another side perspective view of the Sup 
port assembly 300 being worn: FIG. 25 is a perspective view 
of a front of the support assembly 300 of FIG. 23 being worn; 
FIG. 26 is another side perspective view of the support assem 
bly 300 being worn; and FIG. 27 is a perspective view of the 
rear of the support assembly 300 of FIG. 23 being worn. 
0129. With regard to the support assembly 300 of the third 
embodiment, the support assembly 300 includes support 302 
and fastening mechanism 304 as well as a sleeve 305 that 
serves as a liner for the framework306 of the support 302. The 
support 302 and the framework 306 are generally the same 
structurally as the support 202 and framework 206 discussed 
Supra with regard to the second preferred embodiment and 
FIGS. 18-22, and in the interests of brevity, the similarities are 
not repeated. The support 302 and framework 306 differ from 
the support 202 and framework 206 of FIGS. 18-22 in that the 
strut component 312 of each hinge mechanism 308,310 gen 
erally is not coplanar with the first and second strap interface 
components 330.332. In the support 302, the strut component 
312 of each hinge mechanism 308,310 and the first and sec 
ond strap interface components 330.332 are located on oppo 
site sides of the arm components 314,316 of the hinge mecha 
nisms 308,310. In this respect, the support 302 is structurally 
the same as the support 100. 
0130. The fastening mechanism 304 is structurally the 
same as the fastening mechanism 204 and includes four straps 
352,354,356,358. Each of the straps includes opposite ends 
having Velcro fasteners arranged Such that each end may be 
passed through a respective opening 334 formed in the strap 
interface components 330.332 and folded back and attached 
to itself. 

A Fourth Embodiment 

0131 Turning now to FIGS. 28-39, a support assembly 
400 in accordance with a fourth embodiment of the invention 
is disclosed. 
0.132. In this regard, FIG. 28 is a perspective view of the 
support assembly 400; FIG. 29 is a plan view of a front of the 
support 402 of the support assembly 400; FIG. 30 is a side 
plan view of the support 402; FIG.31 is a table of six different 
parts that are used in the support 402 as identified in FIG. 29 
and as further identified in FIG.33; FIG. 32 is a shaded plan 
view of the front of the support 402: FIG.33 is a plan view of 
the front of the support 402; FIG. 34 is a shaded, perspective 
side view of the front of the support 402; FIG. 35 is a per 
spective side view of the front of the support 402; FIG. 36 is 
a plan view of a front of a fastening component 404 of the 
support 400; FIG. 37 is a side view of the fastening compo 
nent 404: FIG. 38 is a perspective view of the front of the 
fastening component 404; and FIG. 39 is a shaded, perspec 
tive view of the front of the fastening component 404. 
0.133 With regard to the support assembly 400 of the 
fourth embodiment, the support assembly 400 includes a 
Support 402 that is generally the same structurally as the 
support 202 and framework 206 discussed supra with regard 
to the second preferred embodiment and FIGS. 18-22, and in 
the interests of brevity, the similarities are not repeated. 
0134) The support 402 differs from the support 202 of 
FIGS. 18-22 in that the interconnected members defining the 
framework 406 extend across what otherwise would be the 
alignment opening of the framework 406. The shape and 
configuration of the arm components 414,416 (as perhaps 
best shown in FIGS. 33-33d) also differ somewhat from the 
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shape and configuration of the arm components 214,216. 
although the structure and function remain the same. 
0.135 Differences further include that only a single strap 
opening 434 is defined in each strap interface component 
430,432 and that each such opening 434 includes ridges or 
teeth 440 for frictionally engaging one or more straps that 
extend therethrough. Moreover, while each hinge mechanism 
408,410 (best shown alone in FIGS. 33a-33d) includes the 
same components 412,414.416 as in the hinge mechanisms 
208,210, each hinge mechanism 408,410 of the support 402 
further includes reinforcing members 442 that are affixed, by 
way of a plurality of rivets, to the strap interface components 
430,432 for reinforcing these components against tension of 
fastening straps used to fasten the Support 402 to the area of a 
knee. The same rivets further preferably affix the strap inter 
face components 420,423 and the arm components 414,416 
to the framework 406. 
0.136. Yet another difference is the direct attachment of the 
strut component 412 of each hinge mechanism 408.410 to the 
framework 406 only by a limited number of interconnected 
members of the framework 406 and, as shown, only by two 
Such interconnected members 444,446. In this respect, no 
interconnected member of the framework 406 directly 
bridges and connects together the strut component and either 
of the strap interface components 430.432. The fastening 
mechanism 404 of the support assembly 400 comprises a 
compression molded pad as illustrated in FIGS. 36-39 and 
itself serves as a liner for the framework 406 of the support 
402 in abutting an area of the body including the knee joint. 
Due to the compression molding, the fastening mechanism 
includes raised areas defining ventilation channels 460 for 
engagement with the area of the body including the hinge 
joint. The fastening mechanism 404 includes four strap por 
tions 452.454,456,458, the opposite ends of which include 
Velcro fasteners arranged such that each end may be passed 
through a respective opening 434 formed in the strap interface 
components 430,432 and folded back upon and attached to 
itself. 

A Fifth Embodiment 

0.137 Turning now to FIGS. 40-47, a support assembly 
500 inaccordance with a fifth embodiment of the invention is 
disclosed. 
0.138. In this regard, FIG. 40 is a side perspective view of 
another support assembly 500 being worn inaccordance with 
an embodiment of the invention; FIG. 41 is a side perspective 
view of a step in the detachment of the support assembly 500 
from the area of a knee in accordance with an embodiment of 
the invention; FIG. 42 is a perspective view of a back side of 
the support assembly 500 being worn in accordance with an 
embodiment of the invention; FIG. 43 is a side perspective 
view of the support assembly 500 in a first position: FIG. 44 
is a side perspective view of the support assembly 500 in a 
second position in which the knee is further flexed (i.e., bent) 
relative to the first position of FIG.43; FIG. 45 is apartial, rear 
perspective view of the support assembly 500 that particu 
larly shows a hinge mechanism of the support 502; FIG. 46 is 
a schematic illustration, as seen from a rear view, of various 
positions of the hinge mechanism shown in FIG. 45; and FIG. 
47 is a perspective view of a front of a middle portion of the 
hinge mechanism of FIG. 45. 
0.139. The support assembly 500 is structurally the same as 
the support assembly 300 discussed supra with regard to 
FIGS. 23-27, with the exception that the support 502 repre 
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sents the support 302 turned inside-out and any protuberances 
on the inside surface of the support 302 have been omitted 
and/or provided on the inside surface of the support 502. 

Preferred Manufacturing Methods 

0140. The supports of the invention and, in particular, the 
embodiments collectively shown and described above pref 
erably are manufactured in injection molding processes, 
whereby the various components of each embodiment of the 
Support, including, interalia, the framework and strut com 
ponents, are integrally formed from elastomeric materials. 
The injection molding processes preferably comprise, for 
each Support, multi-step injection molding, whereby each 
component can be formed from different elastomeric materi 
als having different elastic stretchability even though the 
components are integrally constructed. 
0141. In particular, the strut components and strap inter 
face components can be formed through injection molding of 
a first elastomeric material, and then the framework can be 
formed through injection molding of a second elastomeric 
material about the Strut components and strap interface com 
ponents. This is particularly useful in manufacturing embodi 
ments having strut components and strap interface compo 
nents that are intended to provide a degree of rigidity to side 
areas of the framework, which can be readily made in an 
efficient and cost effective manner. 
0142. Additionally, the framework may be made of differ 
ing elastomeric materials and/or selected groups of intercon 
nected segments of the framework can be made with varying 
thickness thereby providing different elastic characteristics 
and, thereby, providing different resistances to stretching in 
Such areas. 

CONCLUSIONS 

0143. While the foregoing supports in accordance with 
preferred embodiments of the invention relate to potentiating 
supports for the area of the body including the knee, other 
Supports within the scope of the invention are similarly 
designed but are intended for use in, and are configured for, 
the area of the elbow. Other supports of the invention may 
include clothing having the expandable and recoverable 
frameworks with the hinging mechanisms as disclosed and 
discussed Supra. 
0144. The supports of the drawings are useful for injury 
treatment or prevention, rehabilitation, and motion enhance 
ment. For example, these potentiating Supports for the knee 
provide a secure fitting and comfortable knee brace for the 
purposes of Supporting knee alignment, comfort, and protec 
tion in the activities of daily living, athletics, and working and 
in the treatment or rehabilitation of an injured or ailing knee, 
all the while providing joint motion assistance for perfor 
mance enhancement in everyday and athletic activities. In this 
regard, potential energy is stored and returned for use to assist 
the body in its natural knee movement in a preferred knee 
Support of the present invention. 
0145 Based on the foregoing description, it will be readily 
understood by those persons skilled in the art that the present 
invention is susceptible of broad utility and application. Many 
embodiments and adaptations of the present invention other 
than those specifically described herein, as well as many 
variations, modifications, and equivalent arrangements, will 
be apparent from or reasonably suggested by the present 
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invention and the foregoing descriptions thereof, without 
departing from the Substance or scope of the present inven 
tion. 
0146 Accordingly, while the present invention has been 
described herein in detail in relation to one or more preferred 
embodiments, it is to be understood that this disclosure is only 
illustrative and exemplary of the present invention and is 
made merely for the purpose of providing a full and enabling 
disclosure of the invention. The foregoing disclosure is not 
intended to be construed to limit the present invention or 
otherwise exclude any such other embodiments, adaptations, 
variations, modifications or equivalent arrangements, the 
present invention being limited only by the claims appended 
hereto and the equivalents thereof. 

What is claimed is: 
1. A Support for an area of a body that includes a hingejoint, 

comprising: 
(a) a flexible, elastically stretchable framework configured 

to extend across the hinge joint of the area of the body; 
and 

(b) a hinge mechanism affixed to the framework, the hinge 
mechanism comprising a strut component and first and 
second arm components; 

(c) wherein the first arm component is connected to the 
Strut component Such that the first arm component is 
rotatable relative to the strut component only about a 
first pivot axis; 

(d) wherein the secondarm component is connected to the 
Strut component such that the second arm component is 
rotatable relative to the strut component only about a 
second pivot axis; and 

(e) wherein the strut component is configured to extend 
with the framework across the hinge joint such that the 
first pivotaxis is located on a first side of the hinge joint 
and the second pivotaxis is located on a second, opposite 
side of the hinge joint. 

2. The support of claim 1, wherein the flexible framework 
comprises an elastomeric material. 

3. The support of claim 1, wherein the flexible framework 
is configured to be stretched and tensioned into abutment with 
the area of the body such that the flexible framework con 
forms to the shape and contour of the area of the body when 
stretched and tensioned, the flexible framework having a 
relaxed state when not stretched and tensioned in which the 
flexible framework does not conform to the shape and contour 
of the area of the body. 

4. The support of claim 1, wherein the framework is in a 
first configuration when the hinge mechanism is in a first 
position, and the framework is in a second configuration when 
the hinge mechanism is in a second position, the elastically 
stretchable framework storing potential energy that is 
released as kinetic energy upon transitioning of the hinge 
mechanism from the second position to the first position. 

5. The support of claim 1, wherein the framework defines a 
flexible, elastically stretchable web of elastomeric intercon 
necting members. 

6. The support of claim 1, wherein the strut component is at 
least partially embedded in a material of the framework. 

7. The support of claim 6, wherein the framework encom 
passes and completely encircles at least a middle portion of 
the strut component. 
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8. The support of claim 1, wherein each of the first and 
second arm components is at least partially embedded in a 
material of the framework. 

9. The support of claim 1, wherein a first hinging member 
connects the first arm component to the strut component, the 
first hinging member including a cylindrical portion in abut 
ment with which the first arm component and strut compo 
nent rotate, and wherein a second hinging member connects 
the secondarm component to the strut component, the second 
hinging member including a cylindrical portion in abutment 
with which the second arm component and strut component 
rotate, the first axis extending through the cylindrical portion 
of the first hinging member and the second axis extending 
through the cylindrical portion of the second hinging mem 
ber. 

10. The support of claim 1, further comprising first and 
second strap interface components, each strap interface com 
ponent being affixed to the framework, the first strap interface 
component being connected to the first arm component and 
defining at least one opening therein configured to receive 
therethrough a strap for attachment of the framework to the 
body on the first side of the hinge joint, and the second strap 
interface component being connected to the second arm com 
ponent and defining at least one opening therein configured to 
receive therethrough a strap for attachment of the framework 
to the body on the second side of the hinge joint. 

11. The support of claim 10, wherein each of the first and 
second strap interface components are at least partially 
embedded in a material of the framework. 

12. The Support of claim 1, wherein the hinge mechanism 
is located along a first side edge of the framework, and 
wherein the Support further comprises a second, identical 
hinge mechanism affixed to the framework and located along 
a second, opposite side edge of the framework, the Strut 
component of the second hinge mechanism being configured 
to extend with the framework across the hinge joint Such that 
the first pivot axis of the second hinge mechanism is located 
on the first side of the hinge joint and the second pivotaxis of 
the second hinge mechanism is located on the second side of 
the hinge joint. 

13. A Support for an area of a body that includes a hinge 
joint, comprising: 

(a) a flexible, elastically stretchable framework comprising 
a web of elastomeric interconnecting members, the web 
including an intermediate portion configured to extend 
across the hinge joint; 

(b) a first hinge mechanism affixed to the web proximate a 
first side of the intermediate portion of the web, the first 
hinge mechanism comprising a strut component at least 
partially embedded in a material of the web and first and 
second arm components at least partially embedded in 
the material of the web, the first and second arm com 
ponents being connected to respective opposite end por 
tions of the strut component such that the first and sec 
ond arm components are rotatable relative to the strut 
component about respective pivotaxes located at oppo 
site end portions of the strut component; and 

(c) a second hinge mechanism affixed to the web proximate 
a second, opposite side of the intermediate portion of the 
web, the second hinge mechanism comprising a strut 
component at least partially embedded in the material of 
the web and first and second arm components at least 
partially embedded in the material of the web, the first 
and secondarm components of the second hinge mecha 
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nism being connected to respective opposite end por 
tions of the strut component of the second hinge mecha 
nism Such that the first and second arm components of 
the second hinge mechanism are rotatable relative to the 
Strut component of the second hinge mechanism about 
respective pivotaxes located at opposite end portions of 
the strut component of the second hinge mechanism; 

(d) wherein each of the strut components and arm compo 
nents of the first and second hinge mechanisms com 
prises components that are distinct from one another. 

14. The support of claim 13, wherein the web encompasses 
and completely encircles at least a middle portion of the Strut 
component. 

15. The support of claim 13, further comprising strap inter 
face components, each strap interface component being 
affixed to the web, the first strap interface component being 
connected to the first arm component and defining at least one 
opening therein configured to receive therethrough a strap for 
attachment of the web to the body on a first side of the hinge 
joint, and the second strap interface component being con 
nected to the secondarm component and defining at least one 
opening therein configured to receive therethrough a strap for 
attachment of the web to the body on the second side of the 
hinge joint. 

16. The support of claim 13, wherein each of the strap 
interface components is at least partially embedded in the 
material of the web. 

17. The support of claim 13, wherein each of the strut 
components and arm components of the first and second 
hinge mechanisms comprises a generally planar component. 

18. A method for supporting an area of a body that includes 
a hinge joint, comprising: 

(a) providing a Support including, 
(i) a flexible framework configured to extend across the 

hinge joint of the area of the body, the flexible frame 
work comprising an elastically stretchable material, 

(ii) a first hinge mechanism affixed to the framework, the 
first hinge mechanism comprising first, second and 
third distinct components, the first and second com 
ponents connected together such that the first and 
second components are rotatable relative to each other 
about a first pivot axis, and the second and third com 
ponents connected together Such that the second and 
third components are rotatable relative to each other 
about a second pivot axis, and 

(iii) a second hinge mechanism affixed to the frame 
work, the second hinge mechanism comprising first, 
second and third distinct components, the first and 
second components of the second hinge mechanism 
connected together Such that the first and second com 
ponents of the second hinge mechanism are rotatable 
relative to each other only about a first pivotaxis of the 
second hinge mechanism, and the second and third 
components of the second hinge mechanism con 
nected together Such that the second and third com 
ponents of the second hinge mechanism are rotatable 
relative to each other only about a second pivotaxis of 
the second hinge mechanism; 

(b) positioning the Support against the body such that, 
(i) the Support extends across the hinge joint and Such 

that the second components of the first and second 
hinge mechanisms extend with the framework across 
the hinge joint of the body, with the first pivotaxes of 
the first and second hinge mechanisms being located 
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on a first side of the hhinge joint of the body and the 
second pivotaxes of the first and second hinge mecha 
nisms being located on a second, opposite side of the 
hinge joint of the body, and 

(ii) the second components of the first and second hinge 
mechanisms extend on opposite sides of the hinge 
joint of the body. 

19. The method of claim 18, wherein the area of the body 
comprises an area of the knee, the Support extending across 
the knee Such that the second components of the first and 
second hinge mechanisms extend across the knee, with the 
first pivot axes of the first and second hinge mechanisms 
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being located above the knee and the second pivotaxes of the 
first and second hinge mechanisms being located below the 
knee. 

20. The method of claim 18, wherein said step (b) of 
positioning the Support comprises tensioning the framework 
in abutment with the area of the body, including the hinge 
joint, and fastening the Support to the body on opposite sides 
of the hinge joint of the body such that the framework is held 
in tension in its abutment with the area of the body, the 
elastically stretchable framework conforming to the surface 
contour of the area of the body as a result of said tensioning. 

c c c c c 


