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GLOVE WITH SUPPORT SYSTEM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to protective
athletic apparel and more particularly to a glove with a sup-
port system.

[0003] 2. Description of Related Art

[0004] Gloves are traditionally worn to protect the hands
and to improve gripping ability. Depending on the applica-
tion, gloves may insulate the hands from temperature
extremes, they may protect against harsh or hazardous envi-
ronments, and they may protect the hands mechanically by
diffusing or absorbing applied forces that would otherwise
cause damage.

[0005] Protective gloves are particularly common in athlet-
ics. Most athletic gloves seek to increase gripping ability and
to diffuse or absorb applied forces without interfering with
the hand range of motion that is necessary for athletic tasks.
Some athletic gloves seek to provide adequate hand range of
motion while preventing potentially damaging movements of
the hand.

[0006] One potentially damaging movement of the hand is
hyperextension of the fingers. Flexion of the fingers enables
the wearer to grip an object. However, if the fingers are
hyperextended, i.e., straightened and pushed posteriorly,
quickly or with great force, they can fracture or sustain other
types of damage. Hyperextension of the fingers is a particular
concern when the wearer seeks to catch an object moving at
relatively high velocity.

[0007] Inordertoaddresstheissue of hyperextensionofthe
fingers, some athletic gloves include support systems that
mechanically block hyperextension of the fingers. However,
these athletic gloves typically inhibit flexion of the fingers.

SUMMARY OF THE INVENTION

[0008] Inoneaspect, the invention provides a glove includ-
ing a support system, that comprises at least one support
structure including a first segment and an adjacent second
segment; the first segment including a first mechanical con-
nector including at least one hole, and a second mechanical
connector including at least one post; the second segment
including a first mechanical connector including at least one
hole, and a second mechanical connector including at least
one post; where the hole of the first mechanical connector of
the first segment receives the post of the second mechanical
connector of the second segment thereby connecting the first
segment with the second segment; where the post pivots
within the hole allowing the first segment to pivot with respect
to the second segment; and where the post is integrally
formed on the second connector.

[0009] In another aspect, the first segment is substantially
similar to the second segment.

[0010] In another aspect, the first mechanical connector of
the first segment includes a pair of holes disposed on first and
second end portions.

[0011] Inanother aspect, a central portion extends between
the first and second end portions.

[0012] Inanother aspect, the central portion includes a first
edge disposed proximal to the first mechanical connector.
[0013] In another aspect, the invention provides a glove
including a support system that comprises a support structure
including a first segment and an adjacent second segment; the
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first segment including a first mechanical connector including
at least one hole, and a second mechanical connector includ-
ing at least one post; the second segment including a first
mechanical connector including at least one hole, and a sec-
ond mechanical connector including at least one post; where
the first segment is connected to the second segment and
where the first and second segments present a substantially
smooth outer surface when connected.

[0014] In another aspect, the first and second segments
present a substantially smooth inner surface when connected.
[0015] In another aspect, the first mechanical connector of
the first segment includes an outer recessed portion, the outer
recessed portion including a hole.

[0016] Inanother aspect, the second mechanical connector
of'the second segment includes an inner recessed portion, the
inner recessed portion including a post.

[0017] In another aspect, the outer recessed portion of the
first segment generally corresponds with the inner recessed
portion of the second segment.

[0018] Inanother aspect, the post of the second mechanical
connector of the second segment is received in the hole of the
first mechanical connector of the first segment thereby con-
necting the first segment with the second segment.

[0019] In another aspect, the post pivots within the hole
allowing the first segment to pivot with respect to the second
segment.

[0020] In another aspect, the post is integrally formed on
the second connector.

[0021] In another aspect, the invention provides a glove
comprising a first layer configured to contact a wearer’s hand;
a support system associated with the inner layer comprising:
a support structure including a plurality of segments; the
support structure having a first segment configured to pivot
with respect to at least one adjacent segment; an endcap
support segment including a top portion configured to protect
a fingertip of the wearer’s hand; and wherein the endcap
support segment is attached to the first segment and can pivot
with respect to the first segment.

[0022] Inanother aspect, the endcap includes a mechanical
connector that engages a corresponding mechanical connec-
tor of the first segment.

[0023] Inanother aspect, the endcap includes a mechanical
connector that engages a corresponding mechanical connec-
tor of the first segment.

[0024] Inanother aspect, the glove includes a knuckle sup-
port segment configured to protect a knuckle of the wearer,
wherein the knuckle support segment is configured to asso-
ciate with at least one of the plurality of segments.

[0025] In another aspect, the invention includes a glove
comprising a first layer configured to contact a wearer’s hand;
a support system comprising a support structure including a
plurality of support segments; the support structure having a
first support segment configured to pivot with respect to a
second support segment; and where a portion of the first
support segment overlaps a portion of the second segment.
[0026] In another aspect, the first support segment axially
overlaps the second support segment.

[0027] In another aspect, the first support segment is dis-
posed distally with respect to the second support segment,
and wherein the first support segment includes an angled
proximal edge, and wherein the second support segment
includes an angled distal edge that corresponds to the angled
proximal edge of the first support segment.
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[0028] In another aspect, an upper edge of the second sup-
port segment is disposed distal to a lower edge of the first
support segment.

[0029] In another aspect, central portions of the first sup-
port segment and the second support segment separate when
the first support segment pivots with respect to the second
support segment.

[0030] In another aspect, the first support segment is con-
nected to the second support segment by a mechanical con-
nector that is circumferentially spaced from a central portion
of the first support segment.

[0031] In another aspect, the invention includes a glove
comprising a first layer configured to contact a wearer’s hand;
a support system comprising a support structure including a
plurality of support segments; the support structure having a
first support segment configured to pivot with respect to a
second support segment; and where the first support segment
includes a circumferentially curved portion.

[0032] In another aspect, a portion of the second support
segment includes a circumferential curved portion that cor-
responds to the portion of the first segment that is circumfer-
entially curved.

[0033] In another aspect, the first support segment is dis-
posed distally with respect to the second support segment,
and wherein the circumferentially curved portion of the sec-
ond support segment extends axially towards the first support
segment and axially distal to at least one mechanical connec-
tor of the first support segment.

[0034] In another aspect, the first support segment is con-
nected to the second support segment by a mechanical con-
nector that is circumferentially spaced from the circumferen-
tially curved portion of the first support segment.

[0035] In another aspect, the invention comprises a second
layer, wherein the support system is disposed between the
wearer’s hand and the second layer.

[0036] In another aspect, the invention includes a third
layer, wherein the support system is disposed between the
second layer and the third layer.

[0037] In another aspect, the support structure slides axi-
ally with respect to the second and third layer.

[0038] In another aspect, the invention includes a glove
comprising a first layer configured to contact a wearer’s hand;
a support system disposed on the opposite side of the wearer’s
hand and comprising a support structure associated with a
finger and including a plurality of support segments; the
support structure having a first support segment configured to
pivot with respect to a second support segment; and where the
support structure includes an endcap support segment that is
configured to be selectively engaged by the wearer’s finger.
[0039] In another aspect, the endcap support segment
includes an inner portion that is configured for selective
engagement by the wearer’s finger.

[0040] In another aspect, the proximal length of the inner
portion varies circumferentially along the inner portion.
[0041] In another aspect, the support segment is indirectly
moved by one or more layers of the glove when the wearer
chooses to not engage the endcap support segment.

[0042] In another aspect, the invention includes a glove
comprising a first layer configured to contact a wearer’s hand;
a support system disposed on the opposite side of the wearer’s
hand and comprising a support structure associated with a
finger and including a plurality of support segments; the
support structure having a first support segment configured to
pivot with respect to a second support segment; and wherein
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the first support segment includes a first end portion disposed
on a side of the finger configured to absorb a side impact.
[0043] In another aspect, the side impact is distributed to
other support segments.

[0044] Inanotheraspect, the side impact is distributed to an
adjacent support segment.

[0045] In another aspect, the side impact causes a first gap
disposed between the first support segment and an adjacent
second support segment to increase.

[0046] In another aspect, the side impact causes a second
gap disposed between the first support segment and the sec-
ond support segment to decrease.

[0047] Inanother aspect, the side impact causes other gaps
disposed between other adjacent support segments to
increase.

[0048] In another aspect, the side impact causes other gaps
disposed between other adjacent support segments to
decrease.

[0049] In another aspect, the invention includes a glove
comprising a first layer configured to contact a wearer’s hand;
a second layer and a third layer disposed on the opposite side
of the wearer’s hand; a support system disposed between the
second layer and the third layer; and where the support system
slides freely with respect to the second layer.

[0050] In another aspect, the second layer is an external
layer.
[0051] In another aspect, the third layer is an internal layer

disposed inside the second layer.

[0052] In another aspect, the support system slides freely
with respect to the third layer.

[0053] In another aspect, the invention includes a glove
comprising a support system disposed between a first layer
proximate a palm of a wearer’s hand and a second layer
proximate a back of the wearer’s hand; the support system
having a first position when a finger of the wearer’s hand is
extended and a second position when the finger of the wear-
er’s hand is flexed; and wherein the second position is spaced
from the first position.

[0054] Inanother aspect, a portion of the support system is
over a first position of the wearer’s hand when the wearer’s
finger is in the extended position, and wherein the portion of
the support system moves to a second position over the wear-
er’s hand when the wearer’s finger is in the flexed position.
[0055] In another aspect, the portion of the support system
is a support segment.

[0056] Inanother aspect, the portion of the support system
is a knuckle support segment.

[0057] Inanother aspect, the support system slides relative
to the first layer.

[0058] Inanother aspect, the support system slides relative
to the second layer.

[0059] In another aspect, the support system slides relative
to the first layer and a first support segment of the support
system pivots relative to a second support segment.

[0060] In another aspect, a portion of the support system
remains fixed relative to the finger while the finger is being
flexed.

[0061] Other systems, methods, features and advantages of
the invention will be, or will become, apparent to one of
ordinary skill in the art upon examination of the following
figures and detailed description. It is intended that all such
additional systems, methods, features and advantages be
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included within this description, and this summary, be within
the scope of the invention, and be protected by the following
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062] The invention can be better understood with refer-
ence to the following drawings and description. The compo-
nents in the figures are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the
invention. Moreover, in the figures, like reference numerals
designate corresponding parts throughout the different views.
[0063] FIG. 1 is an exploded perspective view of a glove
with a support system;

[0064] FIG.2isatop perspective view of a support segment
of the support system of FIG. 1;

[0065] FIG. 3 is a bottom perspective view of the support
segment of FIG. 2;

[0066] FIG. 4 is a side elevational view of the support
segment of FIG. 2;

[0067] FIG. 5 is a perspective view of two interconnected
support segments;

[0068] FIG. 6 is a magnified perspective view of a portion
of the two interconnected support segments of FIG. 5;

[0069] FIG. 7 is a top plan view of the support segment of
FIG. 2;

[0070] FIG. 8 is a bottom plan view of the support segment
of FIG. 2;

[0071] FIG. 9 is a side elevational view of several support

segments, illustrating their interconnection;

[0072] FIG. 10 is a cross-sectional view of the support
segments including an enlarged portion;

[0073] FIG. 11 is a perspective view of a distal cap support
segment of the support system;

[0074] FIG. 12 is a perspective view of a proximal knuckle
guard support segment of the support system;

[0075] FIG. 13 is a perspective view of a glove with a
support system according to another embodiment of the
invention;

[0076] FIG. 14 is a sectional view of the glove of FIG. 13,
taken through Line 14-14 of FIG. 19 and illustrating one
finger of the glove;

[0077] FIG. 15 is a perspective view of one intermediate
support segment of the glove of FIG. 13;

[0078] FIG. 16 is another perspective view of the interme-
diate support segment of the glove of FIG. 13;

[0079] FIG. 17 is a perspective view of an intermediate
support segment of the glove of FIG. 13 with another inter-
mediate support segment shown in phantom, illustrating the
extent of contact area between the two segments;

[0080] FIG. 18 is a perspective view of two connected
intermediate support segments of the glove of FIG. 13, illus-
trating the pivoting of one with respect to the other;

[0081] FIG. 19 is a side elevational sectional view of one
finger of the glove of FIG. 13, illustrating a support structure
in the extended position;

[0082] FIG.20is aside elevational sectional view similar to
the view of FIG. 19, illustrating the support structure in a
flexed position;

[0083] FIG. 21 is aside elevational sectional view similar to
the view of FIG. 19, illustrating the support structure in a
partially flexed position with a finger flexed and extending
anteriorly of the support structure;

[0084] FIG. 22 is a schematic perspective view of a support
structure, illustrating its resistance to torsional forces;
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[0085] FIG. 23 is a side elevational view of a support struc-
ture, illustrating its resistance to compressive axial forces;

[0086] FIG. 24 is a perspective view of a support structure,
illustrating its resistance to side impact forces; and

[0087] FIG. 25 is a magnified perspective view of a portion
of'the support structure of FIG. 24, illustrating its resistance to
side impact forces in more detail.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0088] FIG. 1 is an exploded perspective view of a glove,
generally indicated at 10, with a support system, generally
indicated at 12. Glove 10 comprises at least two layers of a
compliant, flexible material formed to the shape of a human
hand. A first layer 14 of glove 10 is adapted to fit proximate to
the anterior surface of the hand; a second layer 16 of glove 10
is adapted to fit proximate to the posterior surface of the hand.
In FIG. 1, a right-handed glove is illustrated; a left-handed
glove may be the mirror image of the right-handed glove.

[0089] In the description that follows, directional terms
such as proximal, distal, anterior, and posterior will be used.
These terms describe the orientation of glove 10 and the
location of its components when glove 10 is worn on a hand,
and are defined based on the standard anatomical position of
the human hand.

[0090] Also, it is important to note that any feature, advan-
tage, teaching or principle disclosed in connection with the
embodiment shown in FIGS. 1-12 can be applied to any other
embodiment, including but not limited to the embodiments
shown in FIGS. 13-25. Likewise, any feature, advantage,
teaching or principle disclosed in connection with the
embodiment shown in FIGS. 13-25 can be applied to any
other embodiment, including but not limited to the embodi-
ments shown in FIGS. 1-12. The features, advantages, teach-
ings or principles disclosed below are not strictly associated
with any particular embodiment; they are described in con-
nection with a given embodiment to provide clarity and con-
text. Additionally, all of the features, advantages, teachings or
principles are optional and need not be used on every embodi-
ment. Some embodiments may include only a single feature,
while others may include several or all of the features.

[0091] In preferred embodiments, glove 10 is adapted for
use as an athletic glove. In one particular preferred embodi-
ment, glove 10 is adapted for use as a soccer goalie glove.
Preferably, at least first layer 14 of glove 10 is adapted to
increase tactility and gripping ability. Both first and second
layers 14, 16 of glove 10 may, for example, be made of
leather, synthetic leather, soft PVC, or nylon. First and second
layers 14, 16 may also include pockets of foam or other
cushioning material that absorb force and increase gripping
ability. Depending on the embodiment, the materials of first
layer 14 and second layer 16 may be the same or different.
Additionally, in some embodiments, the layers and features
of a left-handed glove may be different than the layers and
features of a right-handed glove, depending on the applica-
tion.

[0092] Support system 12 is disposed between first and
second layers 14, 16 of glove 10, and may be secured between
first and second layers 14, 16 in any desired manner. For
example, support system 14 may be sewn into place between
first and second layers 14, 16. Moreover, although not shown
in FIG. 1, additional layers of fabric or other material may be



US 2009/0172864 Al

sewn, fused to, or otherwise mounted on or between first and
second layers 14, 16 in order to define pockets for support
system 12.

[0093] Support system 12 comprises a plurality of support
structures 18, 20, 22, 24, one for each of the four fingers on the
hand. In the illustrated embodiment, no support structure is
provided for the thumb, although a support structure could be
included in other embodiments. Support structures 18, 20, 22,
24 are positioned within glove 10 such that when glove 10 is
worn, each support structure 18, 20, 22, 24 extends from a
proximal location adjacent the first knuckle to a distal loca-
tion adjacent the tip of the finger.

[0094] Each support structure 18, 20, 22, 24 is sized for the
particular finger that it is to support, and each comprises the
following optional components: a proximal knuckle support
segment 26, at least one middle support segment, preferably
a plurality of middle support segments 28, 29, 30, 31, 32, 33,
34,36, 38, 40, 42 connected to each other, and a distal endcap
support segment 44. In order to accommodate longer finger
length, those support structures 18, 20, 22, 24 that are adapted
for longer fingers may have more middle support segments
28,29, 30,31, 32,33, 34, 36, 38, 40, 42. The interconnection
and manner of operation of support structures 18, 20, 22, 24
will be described in more detail below. Preferably, support
segments 26, 28, 29, 30, 31, 32, 33, 34, 36, 38, 40, 42, 44 are
made of a material having sufficient rigidity for the applica-
tion. In some preferred embodiments, support segments 26,
28, 29, 30, 31, 32, 33, 34, 36, 38, 40, 42, 44 are made of a
plastic, such as high density polyethylene (HDPE). In other
embodiments, support segments 26, 28, 29, 30,31,32,33, 34,
36, 38, 40, 42, 44 may be made of metal.

[0095] In general, support structures 18, 20, 22, 24 of glove
10 are adapted to prevent hyperextension of the fingers while
allowing a full range of motion in flexture. As the term hyper-
extension is used here, it refers generally to any unwanted
posterior (i.e., rearward) movement or position of any portion
or joint of a finger, as well as specific positions that may be
clinically described as hyperextended. It should be under-
stood that one joint of a finger may be hyperextended even
though other joints of that same finger are flexed.

[0096] FIG. 2 is a top perspective view of one of middle
support segments 28, 29, 30, 31, 32, 33, 34, 36, 38, 40,42 in
isolation, and FIG. 3 is a bottom perspective view. Although
the middle support segments 28, 29, 30, 31, 32, 33, 34, 36, 38,
40, 42 may differ slightly in size or shape so as to be adapted
for the various fingers or for a particular position along the
finger, preferably, they are of substantially the same shape and
size; therefore, for clarity, details of support segment 28 illus-
trated in FIGS. 2 and 3 are disclosed, keeping in mind that the
teachings of support segment 28 can be applied to the other
support segments 29, 30, 31, 32, 33, 34, 36, 38, 40, 42.
[0097] Support segment 28 has a generally arcuate shape,
and is adapted to curve laterally around the finger that it is to
support. In the illustrated embodiment, support segment 28
has curving first and second end portions 46, 48 connected by
arelatively flat central portion 50. When glove 10 is worn, one
of'end portions 46, 48 extends around the medial aspect of the
finger and the other end portion 46, 48 curves around the
lateral aspect of the finger. In a preferred embodiment, sup-
port segment 28 extends over approximately 180° of the
circumference of the finger, although greater and lesser
extents are possible.

[0098] Each of'the first and second end portions 46, 48 has
a first mechanical connector 52 and a second mechanical
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connector 54. With respect to the anatomical coordinate sys-
tem of'the fingers, first mechanical connector 52 is configured
to associate support segment 28 with a more distal support
segment 29; second mechanical connector 54 is configured to
associate support segment 28 with a more proximal support
segment 26.

[0099] First mechanical connector 52 comprises first and
second holes 56, 58 defined opposite one another in respec-
tive outwardly extending first and second connecting portions
60, 62. First and second connecting portions 60, 62 project
distally from support segment 28 and arise as first and second
end portions 46, 48 merges into central portion 50. As is
shown in the figures, first and second connecting portions 60,
62 are slightly recessed so as to lie inwardly of a first edge 64
of support segment 28. First edge 64 of support segment 28
acts as the outermost edge of support segment 28 distally; its
contours will be described in greater detail below.

[0100] Second mechanical connector 54 comprises first
and second posts 66, 68 positioned opposite one another on
opposite inwardly oriented faces of first and second end por-
tions 46, 48. First and second posts 66, 68 are sized to fit
within and cooperate with the respective first and second
holes 56, 58 of an adjacent support segment and to extend
inwardly so as to be flush with the respective first and second
connecting portions 60, 62 when engaged in first and second
holes 56, 58. Adjacent first and second posts 66, 68 is a second
edge 70, which acts as the proximal outermost edge of sup-
port segment 28.

[0101] FIG. 4 is a side elevational view of the support
segment 28. As shown in FIG. 4, with respect to the coordi-
nate system of the hand, central portion 50 and its first edge 64
extend farther in a distal direction than first and second posts
66, 68. The overall curvature of central portion 50 and the
extent of its first and second edges 64, 70 can also be seen in
FIGS. 7 and 8, which are, respectively, top and bottom plan
views of support segment 28.

[0102] Preferably, the second support segments are
designed with shapes that help to provide a strong and inter-
locking engagement when two adjacent segments contact one
another. Preferably, the shapes of adjacent segments provide
those segments with the ability to contact and interact with
one another along adjacent edges. This arrangement can help
to increase the rigidity of each of the support structures 18, 20,
22, 24, and the overall rigidity of support system 12.

[0103] FIG. 5 is a perspective view showing two intercon-
nected support segments, first segment 28 and second seg-
ment 29, and FIG. 6 is a magnified perspective view of a
portion of FIG. 5, illustrating the central portions of those
segments. First and second segments 28 and 29, are represen-
tative of other support segments 30, 31, 32, 33, 34, 36, 38, 40,
42 in their curvature, contact surface area, and in the way one
segment interacts with an adjacent segment. The following
principles, features and teachings related to first segment 28
and second segment 29 can be applied to any other pair of
adjacent segments.

[0104] As described above, first segment 28 includes first
and second end portions 46 and 48 that extend from central
portion 50. First segment 28 also includes a distal edge 64 and
a proximal edge 70. Distal edge 64 is preferably disposed
further away from the wearer than proximal edge 70. Simi-
larly, second segment 29 includes first and second end por-
tions 546 and 548 that extend from central portion 550. Like
first segment 28, second segment 29 also includes a distal
edge 564 and a proximal edge 570.
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[0105] The following features help to improve the inter-
locking rigidity of the two segments 28 and 29. Preferably, the
central portion 50 of first segment 28 is curved or bowed
circumferentially in a distal direction, away from the wearer.
The term “circumferentially” here refers to a hypothetical
cylindrical coordinate system formed about the wearer’s fin-
ger. The axial direction would extend along the length of the
finger. The radial direction would extend from the central axis
of the finger outwards, and the circumferential direction
would extend around the finger, like a ring. To be curved or
bowed in a circumferential direction means that the support
segment has some portion that includes a shape that varies
from a straight ring shape around the finger.

[0106] The circumferential curvature of support segment
28 can be observed in FIGS. 5-8. Central portion 50, defined
by proximal edge 70 and distal edge 64, emerges from first
and second end portions 46 and 48, and is circumferentially
curved distally (away from the wearer’s hand and towards the
fingertips). The bow-shaped circumferential curves of proxi-
mal edge 70 and distal edge 64 can also be observed. The
circumferential curvature of central portion 50 can be con-
sidered by comparing the shape of central portion 50 with a
hypothetical ring, which would extend straight across, but
arced around the finger, from first end portion 46 to second
end portion 48. Because central portion 50, as defined by
proximal edge 70 and distal edge 64, is curved in a circum-
ferential direction, the shape of central portion 50, as well as
proximal edge 70 and distal edge 64 varies from the hypo-
thetical ring.

[0107] Preferably, second segment 29 includes a matching
curved of bowed shape. Thus, central portion 550 of second
segment 29 is also curved or bowed in a distal direction, with
a curve that matches the curve of first segment 28. Likewise,
proximal edge 570 and distal edge 564 of second support
segment 29 are also preferably curved in a circumferential
direction in a manner similar to proximal edge 70 and distal
edge 64, respectively, disclosed above.

[0108] As opposed to being straight, this curved central
portions 50 and 550 dramatically increase the contact area
between first segment 28 and second segment 29. This curved
shape also helps to increase the stiffness of the two segments
28 and 29 in a variety of different ways. First, the curved
central portions 50 and 550 form an interlocking system
where the central edge portion 502 (of second segment 29) of
distal edge 564 is received by the central edge portion 504 (of
first segment 28) of proximal edge 70. This arrangement
forms a system roughly analogous to a key and keyway. The
protrusion of central edge portion 502 into central edge por-
tion 504 acts like a key entering a keyway. This helps to
securely lock second segment 29 with first segment 28.
[0109] This arrangement also helps to dramatically
improve the torsional rigidity of the support system. Torsional
rigidity is related to a system’s ability to resist twisting, as
shown in FIG. 22. The preferred curved and interlocking
system would be inherently more rigid in torsion than a sys-
tem with straight segments that extended circumferentially
across the wearer’s finger without curving. Without the
curved central portions, the straight confronting edges of the
two adjacent segments would simply slide with respect to one
another. The only thing that would prevent torsional twisting
would be the connecting holes and posts.

[0110] Inasimilar way, the circumferentially curved shape
helps to increase the strength of the support system in other
directions or loading conditions as well. The circumferen-
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tially curved shape and the overall shape of the support seg-
ments helps to improve the strength of support structures 18,
20, 22 and 24 in axial loading (see FIG. 23), bending, and in
lateral deflection (see FIGS. 24 and 25). These improved
strength characteristics of these different modes is described
in greater detail below in connection with their respective
Figures.

[0111] Inaddition to the way the interlocking feature con-
tributes to the strength of a support structure, the increased
surface area that results from the curved shape also contrib-
utes to the increased strength and rigidity of the support
structure. The circumferential curve increases the contact
area, which is shown in shading 510, between adjacent seg-
ments 28 and 29. Adjacent curved segments would obviously
provide an increased contact area 510 over adjacent segments
that were circumferentially straight (ring-shaped). This
increase in surface area helps to distribute any load experi-
enced by one support segment to its adjacent support seg-
ments. This increase in surface area helps to improve the
strength of the support system in axial loading, bending, and
many other directions or applications of force. These different
modes are disclosed below in greater detail.

[0112] Some embodiments include additional features to
further increase the contact surface area 510 between adja-
cent segments 28 and 29. In one preferred embodiment, the
proximal and distal edges are angled as opposed to being flat.
As shown in FIGS. 4-6, 9 and 10, proximal edge 70 and distal
edge 64 of first segment 28 is angled. Similarly like first
support segment 29, second support segment 29 can also
include angled proximal edge 570 and distal edge 564. This
angle can be observed in FIGS. 4 and 10. Regarding first
support segment 28, first or proximal edge 64 can be angled
(as opposed to being vertically straight) and second or distal
edge 70 can also be angled (as opposed to being vertically
straight). This angle also helps to increase the surface area
contact 510 of the first and second segments 28 and 29, and
also contributes to the ability of those segments 28 and 29 to
interlock with one another.

[0113] This interlocking can be observed in FIGS. 5, 6, 9
and particularly, FIG. 10. Referring to FIG. 10, central edge
portion 502 of second support segment 29 includes upper
surface 1004 and lower surface 1008. Upper surface 1004
terminates with upper edge 1002 and lower surface 1008
terminates with lower edge 1006. Preferably, the angled distal
edge 564 of second support segment 29 causes upper edge
1002 to be located axially distal with respect to lower edge
1006.

[0114] Preferably, central portion 504 of first support seg-
ment 28 includes a corresponding angled edge. In the
embodiment shown in FIG. 10, proximal edge 70 of first
support segment 28 includes upper surface 1012 and lower
surface 1016. Upper surface 1012 terminates with upper edge
1010 and lower surface 1016 terminates with lower edge
1014. Preferably, the angled proximal edge 70 of first support
segment 28 causes upper edge 1010 to be located axially
proximal with respect to lower edge 1014.

[0115] Notice that the angled central edge portion 502 of
second segment 29 is able to rest on top of the angled central
edge portion 504 of first segment 28. In other words, upper
edge 1002 of second support segment 29 is located distal of
lower edge 1014 of first support segment 28. As shown in
FIG. 10, a portion of second support segment 29 overlaps a
portion of first support segment 28, and vise versa. The pre-
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ferred embodiment shows an axial overlap, but this overlap
can occur in other dimensions as well.

[0116] This overlapping helps the two adjacent segments
28 and 29 maintain alignment and remain at similar radial
positions. Without their respective angled central edge por-
tions, the two adjacent segments 28 and 29 could slide in a
radial direction with respect to one another. The angled edges
and overlap the angled edges provide help to interfere with
free radial motion between adjacent segments 28 and 29.
[0117] Considering both the increases in surface area from
the circumferentially curved shape and the angled proximal
and distal edges, the total surface area of the contacting sur-
faces in support segments 28 and 29 can be observed in FIG.
5, where the area of contact is indicated with shading. As
shown in FIG. 5, all of the various curves and angled edges in
support segments 28 and 29 increases the contact surface area
of the two support segments 28 and 29 relative to what that
contact area would be if the shape and edges of support
segments 28 and 29 were straight and flat.

[0118] The total contact surface area includes at least the
overall curved area of first and second edges 64, 70, area
created by areas of concavity and convexity 502, 504 in
central portions 50, and the area of bifurcated edge portions
508, 510 created by the positioning of first and second con-
necting portions 60, 62. The increased contact area between
segments 28 and 29 has the general effect of diffusing
mechanical loads over larger areas, thereby reducing
mechanical stresses on the parts. The response of intercon-
nected segments to particular mechanical loads will be
described in more detail be low.

[0119] When support segments 28 and 29 are in full con-
tact, that contact occurs along substantially their entire proxi-
mal and distal edge faces. Moreover, despite the various cur-
vatures present in both segments, the association of segments
28 and 29 is such that their inner and outer surfaces are
generally co-planar when they are in full contact and engage-
ment with one another.

[0120] FIGS. 5 and 6 illustrate one particular embodiment
of support segments 28 and 29. In other embodiments, the
curvatures given to a particular support segment may be dif-
ferent. The complex curvature of other embodiments of a
support segment may be any curvature that facilitates the
interaction disclosed above. Although there are no particular
limitations on the amount or type of curves or angles that can
be applied to a support segment, it is preferable that support
segments are formed so as to include an irregular shape (ei-
ther angle or curve) in more than one plane or direction.
[0121] The connection of one support segment 30 with
proximal support segments 28, 29 and a distal support seg-
ment 31 are shown in FIGS. 9 and 10. As shown, first posts 66
engage with first holes 56 and second posts 68 engage with
second holes 58 to connect support segments 28, 29, 30, 31.
Because of the position of first and second mechanical con-
nectors 52, 54, support segments 28, 29, 30, 31 overlap and
are partially nested within one another once connected, with
first and second mechanical connectors 52, 54 positioned on
the interior.

[0122] As was described above, support structures 18, 20,
22, 24 may have distal endcap support segments 44. FIG. 11
is a perspective view of an endcap support segment 44 in
isolation. Endcap support segment 44 has a generally cup-like
structure and includes a surrounding portion 72 and a top
portion 74. Surrounding portion 72 is contoured to match the
contours of middle segments 28, 29, 30, 31,32,33, 34,36, 38,
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40, 42 to which it is attached and with which it cooperates. An
endcap mechanical connector 76 comprises a first endcap
post 78 and a second endcap post (not shown in the view of
FIG. 11). First endcap post 78 and second endcap post are
slightly recessed with respect to the interior surface of endcap
support segment 44 and are sized to engage and cooperate
with corresponding first and second holes 56, 58 of support
segments 28, 29, 30,31, 32, 33, 34,36, 38,40, 42 such that the
tops of first post 78 and second post are flush with the interior
surface of endcap support segment 44 when engaged with
another segment 28, 29, 30, 31, 32, 33, 34, 36, 38, 40, 42.
[0123] Top portion 74 is adapted to protect the fingertip and
includes an inner portion or anterior edge 80 that extends
proximally from top portion 74 and helps to retain the finger-
tip within endcap support segment 44. This inner portion 80
can also be configured so that the wearer can selectively
engage endcap support segment 44. This feature is disclosed
in greater detail below.

[0124] FIG. 12 is a perspective view of proximal knuckle
support segment 26. The knuckle support segment 26
includes a broad portion 82 that terminates distally in a distal
edge 84. Broad portion 82 and distal edge 84 are sized and
contoured to cooperate and engage with distal segments 28,
29, 30, 31, 32, 33, 34, 36, 38, 40, 42. Broad portion 82 also
includes a knuckle support segment mechanical connector 86
which comprises first and second holes 88, 90 defined in first
and second projecting portions 92, 94 that extend relatively
inwardly from the outermost edge of broad portion 82 and are
positioned so as to engage first and second posts 66, 68.
[0125] Broad portion 82 narrows proximally from distal
edge 84 and curves arcuately inwardly, giving knuckle sup-
port segment 26 the overall shape of a “fish tail,” as illustrated
in FIG. 12. The curvature allows knuckle support segment 26
to protect the knuckle without obstructing flextural move-
ment or interfering with other nearby knuckle support seg-
ments 26 from other fingers.

[0126] FIG. 13 is a perspective view of a glove, generally
indicated at 100, with a support system 108 according to
another embodiment of the invention. Glove 100 is similar in
many respects to glove 10, and thus, those aspects of glove
100 that are not described in specific detail may be assumed to
be similar to those of glove 10. Glove 100 is a right-handed
glove; left handed gloves would typically be mirror images of
glove 100.

[0127] Glove 100 includes several layers of fabric, a first
layer 102, a second layer 104, a third layer 106 intermediate
the first and second layers 102, 104 and a layer of gusset
material 107 between the second and third layers 104, 106. As
with glove 10, first layer 102 of glove 100 is adapted to fit
proximate to the anterior of the hand. Each ofthe layers 102,
104, 106 may comprise several layers of the same or different
material. For example, each layer 102, 104, 106 may com-
prise a relatively soft inner layer of fabric and leather or
synthetic leather layers or portions on the outside so as to
increase tactility and grip. The layers 102, 104, 106 may also
include layers of various foams, including latex foams and
synthetic foams. The layer of gusset material 107 may be
comprised of nylon or another soft, flexible fabric.

[0128] Third layer 106 of glove 100 is preferably relatively
thin compared to first and second layers 102, 104 and is
adapted to be sewn, fused, or otherwise attached between first
and second layers 102, 104 to form a series of pockets. Sup-
port system 108 is adapted to rest and glide freely within the
pockets. Support system 108, which is similar in many
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respects to support system 12 of glove 10, includes four
support structures 110, 112, 114, 116, one for each of the
fingers. Correspondingly, third layer 106 is shaped so as to
create four pockets for four support structures 110, 112, 114,
116. Each support structure 110, 112, 114, 116 includes a
knuckle support segment 118, a plurality of intermediate
support segments 120, 122,124,126, 128,130,132,134,136,
138, 140, 142, 144 and an endcap support segment 146.

[0129] FIG. 14 is a sectional view of glove 100 taken
through Line 14-14 of FIG. 19, illustrating a finger 149 in
phantom as it would appear in place inside glove 100. First,
second, and third layers 102, 104, 106 are joined by gusset
material layer 107. Gusset material layer 107 gives glove 100
sufficient height to accommodate a hand and support system
108. As shown in FIG. 14, first layer 102 is itself preferably
comprised of three layers, an inner layer of nylon or other
thin, flexible, absorbent material 107, a layer of additional
foam 111, and a layer of latex foam 113 which acts as the
outer layer and increases the ability of glove 100 to catch and
grip. Portions of the outer surface of either of first layer 102 or
second layer 104 may be provided with pieces of leather or
synthetic leather.

[0130] Support structures 110, 112, 114, 116 of support
system 108 are disposed between second layer 104 and third
layer 106. Specifically, FIG. 14 illustrates one intermediate
support segment, generically indicated at 128 and represen-
tative of the features of all of the intermediate support seg-
ments, in section, disposed between second layer 104 and
third layer 106 and encircling approximately 180° of the
circumference of finger 149.

[0131] As is also shown FIG. 14, support segment 128 is
disposed between second and third layers 104, 106 but, pref-
erably, neither support segment 128 nor any other portion of
support structures 110, 112, 114, 116 is secured in place
between those two layers 104, 106. Thus, support structures
110, 112, 114, 116 are free to move along a proximal-distal
line of motion within the pocket created by second layer 104
and third layer 106. In other embodiments, support structures
110, 112, 114, 116 may be secured in place between second
layer 104 and third layer 106. However, leaving support struc-
tures 110, 112, 114, 116 free to move has certain advantages
that will be described in greater detail below.

[0132] FIGS. 15 and 16 are perspective views of the generic
intermediate support segment 128, which is representative of
the features of the other intermediate support segments 120,
122,124, 126, 130, 132, 134, 136, 138, 140, 142, 144. Sup-
port segment 128 has a general shape and features similar to
those of support segment 28, including first and second end
portions 148, 150 connected by a relatively flat central portion
152. When glove 100 is worn, one of end portions 148, 150
extends around the medial aspect of finger 149 and the other
end portion 148, 150 curves around the lateral aspect of finger
149, as illustrated in FIG. 14. One difference between support
segment 28 and support segment 128 is that support segment
128 is thicker than support segment 28, which provides more
rigidity in the assembled support structures 110, 112, 114,
118.

[0133] Each of the first and second end portions 148, 150
has a first mechanical connector 154 and a second mechanical
connector 156. With respect to the anatomical coordinate
system of the fingers, first mechanical connector 154 is con-
figured to associate support segment 128 with a more distal
support segment 130; second mechanical connector 156 is
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configured to associate support segment 128 with a more
proximal support segment 126.

[0134] First mechanical connector 154 comprises first and
second openings 158, 160 defined opposite one another in
respective outwardly extending first and second connecting
portions 162, 164. Compared with holes 58, 60 of support
segment 28, openings 158, 160 are keyed, having shapes that
are not fully radially symmetric.

[0135] First and second connecting portions 162, 164
project distally from support segment 128 and arise as central
portion 152 merges into first and second end portions 148,
150. As is shown in the figures, first and second connecting
portions 162, 164 are slightly recessed so as to lie inwardly of
a first edge 166 of support segment 28. First edge 166 of
support segment 128 acts as the outermost edge of support
segment 128 distally; its contours will be described in greater
detail below.

[0136] Second mechanical connector 156 comprises first
and second posts 167, 168 positioned opposite one another on
opposite, inwardly oriented faces of first and second end
portions 148, 150. First and second posts 167, 168 are sized to
fit within and cooperate with respective first and second holes
158, 160 of another support segment 128. Depending on the
embodiment, first and second posts 167, 168 may be fully
cylindrical in shape with flat, planar ends, or they may have
rounded, semispherical ends. First and second posts 167, 168
with rounded ends may have certain advantages. For one,
rounded post ends are less likely to snag any of the layers of
fabric of glove 100. Rounded post ends may also simplify
assembly and assist with alignment and interconnection
tasks. For purposes of illustration, FIGS. 14 and 16 show first
post 167 with a flat, planar end FIGS. 14 and 15 show and
second post 168 with a rounded, semispherical end, although
in most embodiments, first and second posts 167, 168 would
have the same shape. Adjacent first and second posts 167, 168
is a second edge 170, which acts as the outermost edge of
support segment 128 proximally.

[0137] Compared with first and second posts 66, 68 of
support segment 28, first and second posts 167, 168 of support
segment 128 are longer than first and second posts 66, 68 and
include a set of keyed projections 172 that arise from their
lateral surfaces and correspond to the shape of first and sec-
ond openings 158, 160. The corresponding shapes of open-
ings 158, 160 and first 168 and second posts with keyed
projections 172 allow first 168 and second posts and openings
158, 160 to remain in engagement, and prevent the respective
components from accidental disengagement.

[0138] FIG. 17 is a perspective view of support segment
128 with a second interconnected support segment shown in
phantom, illustrating the extent of contact area between the
two at first edge 166. As shown, the contact between the two
segments is in several planes, and is increased relative to the
contact areas provided by the support structures 12, 14, 16, 18
of'glove 10 due to the increased thickness of support segment
128. As will also be appreciated from FIG. 17 and FIG. 18, a
perspective view of support segment 128 and a more distal
support segment 130 in engagement, support segment 128
preferably includes at least some of the complex curvatures
and features described above with respect to segments 28, 29.
Depending on the embodiment, the intended use of glove 100,
and other factors, the relatively increased thickness of support
segment 128 relative to support segment 28 of glove 10, and
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corresponding increase in rigidity, may obviate the need for
some of the segment engaging features found in support
system 12 of glove 10.

[0139] FIG. 18 shows the engaged relationship of the first
and second posts 167, 168 and the first and second openings
158, 160. As shown, the position and extent of keyed projec-
tions 172 on first and second posts 167, 168 allow free rota-
tion between adjacent support segments 128, 130, but restrict
medial-lateral movement of the support segments 128, 130.
[0140] FIGS. 19-23 illustrate the functions and positions of
a support structure, generically illustrated as support struc-
ture 110, inside glove 100. Specifically, FIG. 19 is a sche-
matic side elevational sectional view of a portion of glove 100
with finger 149 inside. FIG. 19 depicts the position of support
structure 110 with finger 149 in the fully extended position.
The tip of finger 149 is behind proximally extending anterior
edge 180 of endcap support segment 146.

[0141] As will be appreciated from FIG. 19, support struc-
ture 110 prevents hyperextension of finger 149 because, in the
illustrated position, the various segments 120, 122, 124, 126,
128,130,132,134,136, 138, 140, 142, 144 abut and will thus
help to resist any additional extension or posterior movement.
In other words, support structure 110 can help to add stiffness
in the backward direction (rotating finger 149 clockwise in
FIG. 19), thus helping to prevent finger 149 from being bent
backwards, while at the same time, remaining flexible and
loose in the forward direction. This arrangement provides a
glove that provides support and stiffness beyond the natural
range of motion of finger 149, while remaining flexible and
loose within the range of motion of finger 149.

[0142] Preferably, support structure 110 is associated with
glove 100 in a way that maximizes the flexibility, ease of
motion and comfort while support system 110 is within the
natural range of motion of finger 149. In some embodiments,
this includes provisions that allow support structure 110 to
slide with respect to glove 100 or various components of
glove 100.

[0143] FIG. 20 is a schematic side elevational sectional
view similar to the view of FIG. 19, but with finger 149, glove
100, and support structure 110 in flexion. In any position, be
it extended, as shown in FIG. 19 or flexed, as shown in FIG.
20, support structure 110 constantly protects the anterior
aspect of finger 149. In the view of FIG. 19, the tip of finger
149 remains behind anterior edge 180 of endcap support
segment 146, which causes support segment 110 to move
with the tip of finger 149.

[0144] In the description above, it was noted that support
structure 110 is not secured in place, but rather, is free to slide
along the pocket defined by second and third layers 104, 106.
This preferred assembly is shown in FIG. 14. In other words,
support structure 110 can move and “float” or slide along the
pocket defined by second and third layers 104, 106.

[0145] Operation of this sliding motion can be seen by
comparing FIGS. 19 and 20. When finger 149 is in the fully
extended position illustrated in FI1G. 19, support structure 110
is in a first position, which is indicated in phantom at 990 in
FIG. 20. As finger 149 flexes with the tip of finger 149 behind
anterior edge 180 of endcap support segment 146, support
structure 110 slides distally, so that the tip of finger 149
remains snuggly behind endcap support segment 146 and the
proximal edge of knuckle support segment 118 moves to a
second position indicated at 992 in FIG. 20. This allows for a
better fit of glove 100 and for more adaptable support from
support structure 110.
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[0146] It can be observed that support structure 110 moves
from a first position 990 to a second position 992 when finger
149 is flexed. It can also be observed that portions of support
structure 110 move relative to finger 149 and the wearer’s
hand. As shown in FIGS. 19 and 20, knuckle support segment
118 and lower support segments 120 and 122 are disposed in
a first position with respect to the wearer’s hand when finger
149 is extended, but then move to a second position with
respect to the wearer’s hand when finger 149 flexes.

[0147] Insome embodiments, the support system includes
provisions that allow the wearer to selectively engage, actuate
or move one or more of the support structures. Preferably, a
support system includes one support structure associated with
each finger, and the wearer can selectively engage, actuate or
move each support structure independently.

[0148] FIG. 21 is a schematic side elevational sectional
view similar to the views of FIGS. 19 and 20. FIG. 21 illus-
trates one embodiment of this selective engagement, actua-
tion or movement feature. In the embodiment shown in FIG.
21, endcap support segment 146 includes an inner portion
180. This inner portion 180 can be selectively engaged by
finger 149. Either by slipping finger 149 past inner portion
180 or by pulling finger 149 back proximally, the wearer is
able to select whether finger 149 engages inner portion 180.
[0149] In one preferred embodiment, shown in FIGS. 21
and 11, inner portion 80 or 180 extends a sufficient distance
proximally from top portion 74 to allow selective engage-
ment. The proximal length of inner portion 80 or 180 allows
the wearer to conveniently and intuitively engage the inner
portion 80 or 180 with either the finger tip or the finger nail.
Inner portion 80 or 180 can also include an optional scallop or
cut out portion to further refine the proximal length at par-
ticular points circumferentially along inner portion 80 or 180.
[0150] In those situations where the user elects to grab
inner portion 180, support structure 110 moves as described
above in connection with FIG. 20. However, in those situa-
tions where the user elects to slip finger 149 past inner portion
180, the following occurs. As finger 149 flexes in the position
shown in FIG. 21, it pushes first layer 102. Eventually, since
first layer 102 is connected to second and third layers 104,
106, support structure 110 will be pulled into partial flexion
by forces exerted on it through the various layers, first, sec-
ond, and third layers 102, 104, 106 of glove 100, as opposed
to being moved directly by finger 149. Therefore, as shown in
FIG. 21, finger 149 is more flexed than support structure 110,
and there is only an indirect correspondence between the
degree of flexion of finger 149 and the degree of flexion of
support structure 110.

[0151] Avoiding support structure 110 may be helpful in
some applications in which the wearer is attempting to catch
or grip an object. In essence, the position of FIG. 21 allows
finger 149 to move relatively freely while support structure
110 remains behind to act as a backstopping support within
glove 100.

[0152] FIGS. 22 and 23 are, respectively, a schematic per-
spective and side elevational view of support structure 110,
illustrating the result with applied torsional and axial forces.
As shown in FIG. 22, support structure 110 resists twisting
upon the application of torsional forces because of the com-
plex curvature and close engagement of support segments
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140,
142, 144, 146.

[0153] FIG. 23 illustrates the application of a compressive
axial force, indicated by arrow 200 to support structure 110.
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The overall shape of support structure 110 tends to reduce the
likelihood of failure by column buckling. Additionally, since
support segments 118,120,122,124,126,128,130,132,134,
136, 138, 140, 142, 144, 146 overlap each other and are
closely positioned such that there is little slack, support struc-
ture 110 compresses relatively little under axial compressive
loads. Therefore, support structure 110 protects finger 149
against, for example, sudden axial compressive loads that
might cause a finger jamb or a crush injury along the finger.
[0154] FIG. 24 is a perspective view of a support structure
110 illustrating the application of a side impact force, indi-
cated by arrow 600 at a point along the side face of support
structure 110. FIG. 25 is a magnified perspective view of a
portion of FIG. 24, illustrating the response of support struc-
ture 110.

[0155] Asshown in FIGS. 24 and 25, side impact force 600
impacts support structure 110 around one of the middle sup-
port segments. In the example shown in FIGS. 24 and 25,
middle support segment 136 is referred to as a “first middle
support segment” and middle support segment 134 is referred
to as a “second middle support segment.” The terms, “first”
and “second” are used to simply refer to the middle support
segments and do not indicate or relate to their position with
respect to other middle support segments, and endcap seg-
ment or a knuckle segment.

[0156] First middle support segment 136 includes first end
portion 2546 and second end portion 2548. As disclosed
above, these end portions 2546 and 2546 extend circumfer-
entially from central portion 2550 of first middle segment
136. In the example shown in FIGS. 24 and 25, impact force
600 contacts support structure 110 around first middle sup-
port segment 136, and particularly, around the second end
portion 2548 of first middle support segment 136.

[0157] The shape of support structure 110 helps to reduce
the effect of impact force 600 on a wearer’s hand. Second end
portion 2548 is disposed around one side of the wearer’s
finger, and helps to absorb and distribute impact force 600.
Without the curved shape of middle support segment 136, and
the position of second end portion 2548 around the side of the
wearer’s finger, there would be little besides one of the glove
layers (102 or 104) or gusset 107 (see F1G. 14) to stop impact
force 600. The curved shape of support structure 110 around
awearer’s finger and proximate the side of the wearer’s finger
helps to reduce the effects of side impact forces like side
impact force 600.

[0158] In the Example shown in FIGS. 24 and 25, side
impact force 600 strikes first middle support segment 136,
usually through a glove layer, for example, glove layer 104 or
gusset 107 (see FIG. 14). Side impact force 600 is absorbed
and distributed by second end portion 2548 of first middle
support segment 136. Second end portion 2548 helps to pre-
vent side impact force 600 from directly striking the wearer’s
finger.

[0159] In some cases, and with some types of impacts,
support structure 110 can also distribute the load of side
impact force 600 in the following way. Side impact force 600
causes the distance between at least two support segments, in
this case, middle support segments 134 and 136 to increase on
one side, as indicated by first gap 2502, and to decrease on the
opposite side of support structure 110, as indicated by second
gap 2504. Specifically, as shown in FIG. 25, first gap 2502 is
disposed between second end portion 2548 of first middle
support segment 136 and second end portion 2528 of second
middle support segment 134. And second gap 2504 is dis-
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posed between first end portion 2546 of first middle support
segment 136 and first end portion 2526 of second middle
support segment 134. The gap between adjacent support seg-
ments on the side of the impact can increase, while the gap
between adjacent support segments on the opposite side of the
impact can decrease.

[0160] Because of the nature of the engagement of middle
support segments 134 and 136, both in terms of shape and
they way they are connected to one another, the amount of
movement caused by impact force 600 is limited. At second
gap 2504, middle support segments 134 and 136 are in full
abutment, which prevents any further gap opening at first gap
2502.

[0161] Depending on the nature of the impact force and its
location, the phenomenon illustrated by first gap 2502 and
second gap 2504 may occur between other adjacent support
segments as well, and in some cases, can occur along the
length of support structure 110. In the example shown in
FIGS. 24 and 25, other segments have also pivoted or shifted
along the axial length of support structure 110. In the example
shown in FIG. 25, this change in gaps also occurs between
second middle support segment 134 and third middle support
segment 132. Comparing the size of third gap 2506, which is
on the side of the support structure 110 receiving the side
impact, with the size of fourth gap 2508, which is on the side
opposite the side receiving the side impact, the difference in
gap size between second middle support segment 134 and
third middle support segment 132 can be observed. This
change in gap size can be observed in other pairs of adjacent
support segments as well. The complex curvature, shape, and
close engagement of segments tend to distribute the force
along the entire support segment 110 and dissipate the force
to some degree without subjecting the wearer to excessive
lateral bending forces or bending displacement.

[0162] While various embodiments of the invention have
been described, the description is intended to be exemplary,
rather than limiting and it will be apparent to those of ordinary
skill in the art that many more embodiments and implemen-
tations are possible that are within the scope of the invention.
Accordingly, the invention is not to be restricted except in
light of the attached claims and their equivalents. Also, vari-
ous modifications and changes may be made within the scope
of the attached claims.

1-51. (canceled)

52. A glove comprising:

a first layer configured to contact a palm of a hand; and

a support system for a finger comprising:

at least one support structure including a first segment and
an adjacent second segment;

the first segment including a first side portion that extends
along a first side of the finger, a second side portion that
extends along a second side of the finger, and a first
central portion that extends across a top of a finger
between the first side portion and the second side por-
tion;

the first side portion including a first mechanical connector
including a first hole and a second mechanical connector
including a first post;

the second segment including a second central portion that
extends across the top of the finger, a third side portion
that extends along the first side of the finger, and a fourth
side portion that extends along the second side of the
finger;
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the second side portion including a third mechanical con-
nector including a second hole and a fourth mechanical
connector including a second post;

wherein the first hole is configured to receive the second
post to connect the first segment with the second seg-
ment;

wherein the second post pivots within the first hole allow-
ing the first segment to pivot with respect to the second
segment; and

wherein the first post is integrally formed on the second
mechanical connector and the second post is integrally
formed on the fourth mechanical connector.

53. The glove according to claim 52, wherein the first

segment is substantially similar to the second segment.

54. The glove according to claim 52, wherein the first
central portion includes a first edge disposed proximal to the
first mechanical connector.

55. The glove according to claim 52, wherein the first post
and the second post extend away from the support structure
toward the finger.

56. A glove comprising:

a first layer configured to contact a palm portion of a

wearer’s hand;

a second layer configured to contact a back portion of a
wearer’s hand; and

a support system associated with the second layer, the
support system comprising:

a support structure including a plurality of support seg-
ments; the support structure having a first support seg-
ment configured to pivot with respect to an adjacent
second support segment;

the first segment including a first side portion that extends
along a first side of a finger, a second side portion that
extends along a second side of the finger, and a first
central portion that extends across a top of the finger
between the first side portion and the second side por-
tion;

the first side portion including a first mechanical connector
including a firsthold and a second mechanical connector
including a first post;

the second segment including a second central portion that
extends across the top of the finger, a third side portion
that extends along the first side of the finger, and a fourth
side portion that extends along the second side of the
finger;

the second side portion including a third mechanical con-
nector including a second hole and a fourth mechanical
connector including a second post;

wherein the first hole is configured to receive the second
post to connect the first segment with the second seg-
ment;

wherein the second post pivots within the first hole allow-
ing the first segment to pivot with respect to the second
segment;

wherein the first post is integrally formed on the second
mechanical connector and the second post is integrally
formed on the fourth mechanical connector; and

wherein the first support segment includes a circumferen-
tially curved portion.

57. The glove according to claim 56 further comprising a
third layer associated with the second layer to form a pocket
between the second layer and the third layer, wherein the
support system is disposed within the pocket.
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58. The glove according to claim 57, wherein the support
system is configured to move freely within the pocket.

59. A glove comprising:

a first layer configured to contact a palm portion of a

wearer’s hand;

a second layer configured to contact a back portion of a
wearer’s hand; and

a support system associated with the second layer, the
support system comprising:

a support structure including a plurality of support seg-
ments; the support structure having a first support seg-
ment configured to pivot with respect to an adjacent
second support segment;

the first segment including a first side portion that extends
along a first side of a finger, a second side portion that
extends along a second side of the finger, and a first
central portion that extends across a top of the finger
between the first side portion and the second side por-
tion;

the first side portion including a first mechanical connector
including a first hole and a second mechanical connector
including a first post;

the second segment including a second central portion that
extends across the top of the finger, a third side portion
that extends along the first side of the finger, and a fourth
side portion that extends along the second side of the
finger;

the second side portion including a third mechanical con-
nector including a second hole and a fourth mechanical
connector including a second post;

wherein the first hole is configured to receive the second
post to connect the first segment with the second seg-
ment;

wherein the second post pivots within the first hole allow-
ing the first segment to Divot with respect to the second
segment;

wherein the first post is integrally formed on the second
mechanical connector and the second post is integrally
formed on the fourth mechanical connector;

the first support segment including a proximal edge;

the proximal edge of the first support segment being angled
at a first angle;

the second support segment including a distal edge config-
ured to contact the proximal edge of the first support
segment;

the distal edge of the second support segment being angled
at a second angle, wherein the first angle and the second
angle are supplementary.

60. The glove according to claim 59, wherein an upper edge
of the distal edge of the second support segment is disposed
distal to a lower edge of the proximal edge of the first support
segment.

61. The glove according to claim 59, wherein the first and
second segments present a substantially smooth inner surface
when connected.

62. The glove according to claim 59, wherein the first and
second segments present a substantially smooth outer surface
when connected.

63. The glove according to claim 52, wherein the first
support segment includes a circumferentially curved portion.

64. The glove according to claim 52, wherein a portion of
the second support segment includes a circumferential curved
portion that corresponds to the portion of the first segment
that is circumferentially curved.
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65. The glove according to claim 64, wherein the first
support segment is disposed distally with respect to the sec-
ond support segment, and wherein the circumferentially
curved portion of the second support segment extends axially
towards the first support segment and axially distal to at least
one mechanical connector of the first support segment.

66. The glove according to claim 52, wherein at least one of
the first mechanical connector and the second mechanical
connector is circumferentially spaced from the circumferen-
tially curved portion of the first support segment.

Jul. 9, 2009

67. The glove according to claim 52, further comprising a
second layer, wherein the support system is disposed between
the wearer’s hand and the second layer.

68. The glove according to claim 67, further comprising a
third layer, wherein the support system is disposed between
the second layer and the third layer.

69. The glove according to claim 68, wherein the support
structure slides axially with respect to the second and third
layer.
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